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1 GENERAL DESCRIPTION

The NUC980 series 32-bit microprocessor is powered by the ARM926EJ-S™ processor core with 16
KB I-cache, 16 KB D-cache and MMU running up to 300 MHz. Its SDRAM interface supports
SDR/DDR/DDR2/LPDDR type SDRAM running up to 150 MHz. The NUC980 series supports built-in
16 KB embedded SRAM and 16.5 KB IBR (Internal Boot ROM) for booting from USB, NAND,
SD/eMMC and SPI Flash, and industrial operating temperature from -40°C to 85°C. In addition, the
NUC980 series provides built-in DDR in LQFP package to ease PCB design and reduce the BOM
cost.

The NUC980 series is equipped with a large number of high speed digital peripherals, such as two
10/100 Mbps Ethernet MAC supporting RMII, a USB 2.0 high speed host/device and a USB 2.0 high
speed host controller, up to six USB 1.1 host lite interfaces, two CMOS sensor interfaces supporting
CCIR601 and CCIR656 type sensor, two SD interfaces supporting SD/SDHC/SDIO card, a NAND
Flash interface supporting SLC and MLC type NAND Flash, an I°S interface supporting I°’S and PCM
protocol. Also, the NUC980 series offers a built-in hardware cryptography accelerator supporting RSA,
ECC, AES, SHA, HMAC and a random number generator (RNG).

The NUC980 series provides up to ten UART interfaces, two 1SO-7816-3 interfaces, a Quad-SPI
interface, two SPI interfaces, up to four 1°C interfaces, four CAN 2.0B interfaces, eight channels PWM
output, 8-channel 12-bit SAR ADC, six 32-bit timers, WDT (Watchdog Timer), WWDT (Window
Watchdog Timer), 32.768 kHz XTL and RTC (Real Time Clock). The NUC980 series also supports two
10-channel peripheral DMA (PDMA) for automatic data transfer between memories and peripherals.

Key Features Applications
- 300 MHz Arm® ARM926EJ-S™ MPU with - Smart Home gateway
16 KB I-cache, 16 KB D-cache - Fingerprint Machine.
- Memory Manager Unit (MMU) - Power concentrator
- Built-in 16 MB /64 MB/128 MB DDR Memory - Data Collector

in LQFP package .
- Smart Home Appliance
- Supports booting from SPI ROM/SPI NAND

Jan. 07, 2020

Flash/NAND/eMMC/SD Card and USB device ~ Serial server

Supports up to 100MHz Quad-SPI
Dual Ethernet MAC

Four CAN 2.0B interfaces

Six USB FS Lite hosts

Two USB High speed hosts

One USB High speed device

Two CCIR656/601 Camera interfaces

Supports PRNG, AES256, SHA, ECC, and
RSA2048

2D/1D Barcode reader
Barcode printer

Power Distribution Unit
Ethernet Industrial Control
SNMP Card

Ethernet RTU / DTU
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2 FEATURES DESCRIPTION

Core And System

Boot Loader

Factory pre-loaded 16.5 KB mask ROM supporting four booting modes
Boot from USB

- Boot from SD/eMMC

- Boot from NAND Flash
Boot from SPI Flash (SPI-NOR/SPI-NAND)

ARM926EJ-S™

ARM926EJ-S™ processor core running up to 300 MHz
Built-in 16 KB instruction cache and 16 KB data cache
Built-in Memory Management Unit (MMU)

Supports JTAG debug interface

Advanced Interrupt Controller

Up to 64 interrupt sources including 4 external interrupts.
Configurable normal (IRQ) or fast interrupt mode (FIQ).

Configurable 8-level interrupt priority scheme.

Low Voltage Detect (LVD)

Two-level LVD with low voltage detect interrupt. (2.8V/2.6V)

Low Voltage Reset (LVR)

LVR with 2.4V threshold voltage level.

Memories

Supports SDR (Single-Data-Rate), DDR (Double-Data-Rate), DDR2 (Double-
Data-Rate 2) and LPDDR (Low Power DDR) SDRAM

SDRAM Clock speed up to 150 MHz
Supports 16-bit data width
Up to 16 KB on-chip SRAM
SRAM Byte-, half-word- and word-access

PDMA operation

Peripheral DMA (PDMA)

Two sets of PDMA with ten independent and configurable channels for
automatic data transfer between memories and peripherals

Basic and Scatter-Gather transfer modes

Each channel supports circular buffer management using Scatter-Gather
Transfer mode

Stride function for rectangle image data movement
Fixed-priority and Round-robin priorities modes

Single and burst transfer types

Byte-, half-word- and word tranfer unit with count up to 65536

Incremental or fixed source and destination address

Clocks

External Clock Source

12 MHz High-speed eXternal crystal oscillator (HXT) for precise timing
operation

32.7688 kHz Low-speed eXternal crystal oscillator (LXT) for RTC function and

Jan. 07, 2020
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low-power system operation

e Two on-chip PLL up to 500 MHz on-chip PLL, sourced from HXT, allows CPU
Internal Clock Source operation up to the maximim CPU frequency without the need for a high-
frequency crystal

* Real-Time Clock with a separate power domain (VBAT33)

¢ The RTC clock source includes Low-speed external crystal oscillator (LXT)

* The RTC block includes 64 bytes backup registers

¢ Able to wake up CPU

e Supports +5ppm within 5 seconds software clock accuracy compensation
Real-Time Clock (RTC)

* Supports Alarm registers (second, minute, hour, day, month, year)

e Supports RTC Time Tick and Alarm Match interrupt

¢ Selectable 12-hour or 24-hour mode

* Automatic leap year recognition

e Supports 1 Hz clock to be Timer capture source for calibration

Timers

* Six sets of 32-bit timers with 24-bit up counter and one 8-bit pre-scale counter
from independent clock source

* One-shot, Periodic, Toggle and Continuous Counting operation modes

* Supports event counting function to count the event from external pins

32-bit Timer e Supports external capture pin for interval measurement and resetting 24-bit up

counter

e Supports internal capture source from RTC 1 Hz clock for interval
measurement resetting 24-bit up counter

*  Supports chip wake-up function, if a timer interrupt signal is generated

* Eight 16-bit down-count counters with four 8-bit prescalar for eight PWM output
channels.

PWM (PWM)

e Supports complementary mode for 4 complementary paired PWM output
channels

e 18-bit free running up counter for WDT time-out interval

e Supports multiple clock sources from HXT, HXT/512 (default selection),
PCLK2/4096 or LXT with 8 selectable time-out period

* Able to wake up system from Power-down or Idle mode

Watchdog ] ) ]

* Time-out event to trigger interrupt or reset system

e Supports four WDT reset delay periods, including 1026, 130, 18 or 3
WDT_CLK reset delay period

* Configured to force WDT enabled on chip power-on or reset.

* Clock sourced from HXT, HXT/512 (default selection), PCLK2/4096 or LXT; the

Window Watchdog window set by 6-bit counter with 11-bit prescale

* Suspended in Idle/Power-down mode

Analog Interfaces

One 12-bit, 9-ch 200 KSPS SAR ADC with up to 8 single-ended input

Analog-to-Digital Converter (ADC) channels; 10-bit accuracy is guaranteed.
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¢ One internal channels for band-gap VBG input.

¢ Supports external Vger pin.

Communication Interfaces

¢ 10 sets of UARTs with up to 17.45 MHz baud rate.
¢ Auto-Baud Rate measurement and baud rate compensation function.

e Supports low power UART (LPUART): baud rate clock from LXT(32.768 kHz)
with 9600bps in Power-down mode even system clock is stopped.

¢ 16-byte FIFOs with programmable level trigger

¢ Auto flow control ( nCTS and nRTS)

¢ Supports IrDA (SIR) function

¢ Supports LIN function on UARTO and UART1
Low-power UART e Supports RS-485 9-bit mode and direction control

¢ Supports nCTS, incoming data, Received Data FIFO reached threshold and
RS-485 Address Match (AAD mode) wake-up function in idle mode.

¢ Supports hardware or software enables to program nRTS pin to control RS-485
transmission direction

¢ Supports wake-up function
e 8-hit receiver FIFO time-out detection function

e Supports break error, frame error, parity error and receive/transmit FIFO
overflow detection function

* PDMA operation.

¢ Two sets of ISO-7816-3 which are compliant with ISO-7816-3 T=0, T=1
e Supports full duplex UART function.

e 4-byte FIFOs with programmable level trigger

* Programmable guard time selection (11 ETU ~ 266 ETU)

¢ One 24-bit and two 8 bit time-out counters for Answer to Request (ATR) and
Smart Card Interface waiting times processing

¢ Auto inverse convention function

* Stop clock level and clock stop (clock keep) function

* Transmitter and receiver error retry function

* Supports hardware activation, deactivation and warm reset sequence process

e Supports hardware auto deactivation sequence after card removal.

o Four sets of I°C devices with Master/Slave mode.

e Supports Standard mode (100 kbps), Fast mode (400 kbps) and Fast mode
plus (1 Mbps)

¢ Supports 10 bits mode

2
'c * Programmable clocks allowing for versatile rate control
¢ Supports multiple address recognition (four slave address with mask option)
¢ Supports SMBus and PMBus
e Supports multi-address power-down wake-up function
Quad SPI * One set of SPI Quad controller with Master/Slave mode, up to 96 MHz at

2.7V~3.6V stsyem voltage.
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¢ Supports Dual and Quad I/O Transfer mode

¢ Supports one/two data channel half-duplex transfer

¢ Supports receive-only mode

* Configurable bit length of a transfer word from 8 to 32-bit

* Provides separate 8-level depth transmit and receive FIFO buffers
e Supports MSB first or LSB first transfer sequence

e Supports the byte reorder function

e Supports Byte or Word Suspend mode

* Supports 3-wired, no slave select signal, bi-direction interface

* PDMA operation.

¢ Up to two sets of SPI controllers with Master/Slave mode.

* SPI provides separate 4-level of 32-bit (or 8-level of 16-bit) transmit and
receive FIFO buffers.

¢ Able to communicate at up to 96 Mbit/s

* Configurable bit length of a transfer word from 8 to 32-bit.
SPI * MSB first or LSB first transfer sequence.

* Byte reorder function.

e Supports Byte or Word Suspend mode.

e Supports one data channel half-duplex transfer.

e Supports receive-only mode.

* PDMA operation.

«  One set of IS controller with I°S protocol and PCM protocol.
¢ Supports mono and stereo audio data with 8-, 16- and 24-bit word sizes.

¢ Four 8-level 24-bit FIFO data buffers for left/right channel record and left/right
playback.

¢ Built-in DMA function

e Supports 2 buffer address for left/right channel and 2 slots data transfer.
I°S Mode

e Supports record and playback.

e Supports master and slave mode.

¢ Supports Philips standard and MSB-justified data format.
PCM Mode

¢ Supports record and playback.

¢ Supports master mode.

¢ Supports PCM standard data format.

¢ Four CAN 2.0B interfaces

* Each supports 32 Message Objects; each Message Object has its own

identifier mask.
Controller Area Network (CAN)
Programmable FIFO mode (concatenation of Message Object).

* Disabled Automatic Re-transmission mode for Time Triggered CAN
applications.
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e Supports power-down wake-up function.

* Two sets of Secure Digital Host Controllers, compliant with SD Memory Card

Specification Version 2.0.
Secure Dlgl(tsa::)ﬂ(():s)t Controller Supports 50 MHz to achieve 200 Mbps at 3.3V operation.
* Supports dedicated DMA master with Scatter-Gather function to accelerate the

data transfer between system memory and SD/SDHC/SDIO card.

* Supports SLC and MLC type NAND Flash device.
e Supports 2KB, 4KB and 8KB page size NAND Flash device.

e 8-bit data width.

NAND Flash Controller . )
* Supports ECC8, ECC12 and ECC24 BCH algorithm with ECC code

generation, error detection and error correction.

e Supports dedicated DMA master with Scatter-Gather function to accelerate the
data transfer between system memory and NAND Flash.

e Supports up to three memory banks with individual adjustment of timing
parameter.

* Each bank supports dedicated external chip select pin with polarity control and
up to 1 MB addressing space.

e  8-/16-bit data width.
External Bus Interface (EBI) * Configurable idle cycle for different access condition: Idle of Write command
finish (W2X) and Idle of Read-to-Read (R2R).
e Supports address bus and data bus separate mode.
* Supports LCD interface i80 mode.

* PDMA operation.

e Supports four I/0O modes: Bi-direction, Push-Pull output, Open-Drain output and
Input only with high impendence mode.

¢ Selectable TTL/Schmitt trigger input.
GPIO * Configured as interrupt source with edge/level trigger setting.
e  Supports independent pull-up/pull-down control.

* Supports 5V-tolerance function except analog 1/O. (Except PB.0 ~ 7; All USB
High Speed PIN.)

Advanced Connectivity

* Compliant with USB Revision 2.0 Specification.

¢ Compatible with OHCI (Open Host Controller Interface) Revision 1.0.

e Supports full-speed (12Mbps) and low-speed (1.5Mbps) USB devices.
USB 1.1 Host Lite e Supports Control, Bulk, Interrupt, Isochronous and Split transfers.

e Supports an integrated Root Hub.

* Up to six USB Host Lite ports.

¢ Built-in DMA.

USB 2.0 High Speed Host/Device

USB 2.0 High Speed with on-chip * One set of on-chip USB 2.0 high speed dual role transceiver configurable as
transceiver host, device or ID-dependent.

* One set of on-chip USB 2.0 high speed transceiver with host only.
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USB 2.0 High Speed Host Controller

¢ Compliant with USB Revision 2.0 Specification.
¢ Compatible with EHCI (Enhanced Host Controller Interface) Revision 1.0.
¢ Compatible with OHCI (Open Host Controller Interface) Revision 1.0.

¢  Supports high-speed (480Mbps), full-speed (12Mbps) and low-speed
(1.5Mbps) USB devices.

* Integrated with a port routing logic to route full/low speed device to OHCI
controller.

e Supports an integrated Root Hub.
¢ Built-in DMA.
USB 2.0 High Speed Device Controller
* Compliant with USB Revision 2.0 Specification.

* Supports one dedicate control endpoint and 12 configurable endpoints; each
can be Isochronous, Bulk or Interrupt and either IN or OUT direction.

* 4096 bytes configurable RAM for endpoint buffer and up to 1024 bytes packet
size.

* Three different operation modes of an in-endpoint: Auto Validation mode,
Manual Validation mode and Fly mode.

* Suspend, resume and remote wake-up capability.

¢ Built-in DMA.

* |EEE Std. 802.3 CSMA/CD protocol.

¢ Ethernet frame time stamping for IEEE Std. 1588 — 2002 protocol.

* Two sets of Ethernet MAC.

¢ Supports both half and full duplex for 10 Mbps or 100 Mbps operation.

* RMII (Reduced Media Independent Interface) and serial management interface

(MDC/MDIO).
Ethernet MAC «  Pause and remote pause function for flow control.

¢ Long frame (more than 1518 bytes) and short frame (less than 64 bytes)
reception.

¢ CAM function for Ethernet MAC address recognition.

e Supports Magic Packet recognition to wake system up from Power-down
mode.

e Built-in DMA.

* Two sets of CMOS sensor interfaces supporting CCIR601 and CCIR656 type
sensor.

* Resolution up to 3M pixels.

e Supports YUV422 and RGB565 color format for data output by CMOS image
sensor.

CMOS Sensor Interface e Supports YUV422, RGB565, RGB555 and Y-only color format with planar and

packet data format for data storing to system memory.
*  Supports image cropping and cropping window up to 4096x2048.
¢ Supports vertical and horizontal scaling-down with N/M scaling factor.

* Supports Negative, Sepia and Posterization color effects

Cryptography Accelerator

Jan. 07, 2020 Page 24 of 1174 Rev 1.01



NnuvoTon NUC980
I ————

¢ Hardware RSA accelerator.

Rivest ~ Shamir and Adleman
Cryptography e Supports both encryption and decryption.

(RSA) e Supports up to 2048 bits.

¢ Hardware ECC accelerator.

¢ Supports 192-bit and 256-bit key length.

¢ Supports both prime field GF(p) and binary field GF(2m).

e Supports NIST P-192, P-224, P-256, P-384 and P-521 curve sizes.
Elliptic Curve Cryptography (ECC) ¢ Supports NIST B-163, B-233, B-283, B-409 and B-571 curve sizes.

e Supports NIST K-163, K-233, K-283, K-409 and K-571 curve sizes.

¢ Supports point multiplication, addition and doubling operations in GF(p) and
GF(2m).

e Supports modulus division, multiplication, addition and subtraction operations
in GF(p).

* Hardware AES accelerator.
e Supports 128-bit, 192-bit and 256-bit key length and key expander, and
Advanced Encryption Standard compliant with FIPS 197.

(AES) +  Supports ECB, CBC, CFB, OFB, CTR, CBC-CS1, CBC-CS2 and CBC-CS3
block cipher modes

¢ Compliant with NIST SP800-38A and addendum.

¢ Hardware SHA accelerator.
Secure Hash Algorithm (SHA) e Supports SHA-160, SHA-224, SHA-256, SHA-384 and SHA-512.
¢ Compliant with FIPS 180/180-2.

¢ Hardware HMAC accelerator.

keyed-Hash Message ¢ Supports HMAC-SHA-160, HMAC-SHA-224, HMAC-SHA-256, HMAC-SHA-
Authentication Code (HMAC) 384, and HMAC-SHA-512.

e Compliant with FIPS 180/180-2.

PRNG e  Supports 64-/128-/192-/256-bit random number generator.
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3 PARTS INFORMATION

3.1 Package Type

Part No. LQFP64-EP LQFP128 LQFP216

NUC980 NUC980DRxxY, NUC980DRxxYC [NUC980DKxxY, NUC980DKxxYC |NUC980DFxxY, NUC980DFxxYC

Table 3.1-1 NUC980 Series Package Type
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3.2 NUC980 Series Selection Guide

Part Number NUC980
DF71YC DF71Y | DF61YC | DK71YC DK71Y | DK61YC | DK61Y DK41Y | DR61YC | DR61Y | DR41YC | DR41Y
DDR Size(MB) 128 128 64 128 128 64 64 16 64 64 16 16
110 104 104 104 92 92 92 92 92 40 40 40 40
NAND NAND NAND NAND NAND NAND NAND NAND
QSPI NAND | QSPI NAND | QSPI NAND | QSPI NAND | QSPI NAND | QSPI NAND | QSPI NAND | QSPI NAND
Boot Source QSPINOR | QSPINOR | QSPINOR | QSPINOR | QSPINOR | QSPINOR | QSPINOR | QSPINOR sinor | oseinor | seinor | seivor
SPINOR | SPINOR | SPINOR | SPINOR | SPINOR | SPINOR | SPINOR | SPINOR
eMMC eMMC eMMC eMMC eMMC eMMC eMMC eMMC
SD Card SD Card SD Card SD Card SD Card SD Card SD Card SD Card
RTC v V N N N N V N
UART 10 10 10 10 10 10 10 10 8 8 8 8
1SO-7816 2 2 2 2 2 2 2 2 2 2 2 2
SPI 3 3 3 3 3 3 3 3 2 2 2 2
1’s 1 1 1 1 1 1 1 1 1 1 1 1
1’c 4 4 4 4 4 4 4 4 2 2 2 2
CAN 4 4 4 4 2 2
SDHC/SDIO/eMMC 2 2 2 2 2 2 2 2 1 1 1 1
Crypto v N p v V p v V y v y R
External Bus Interface J N v‘ V N N N N
Camera Interface 2 2 2 2 2 2 2 2 1 1 1 1
16-bit PWM 8 8 8 8 8 8 8 8 5 5 5 5
10/100Mb Ethernet MAC 2 2 2 2 2 2 2 2 1 1 1 1
USB 1.1 FS Host Lite 6 6 6 6 6
USB 2.0 HS Host 1 1 1 1 1 1 1 1
USB 2.0 HS Host / Device 1 1 1 1 1 1 1 1 1 1 1 1
12-bit ADC 8 8 8 8 8 8 8 8 2 2 2 2
Package LQFP216 LQFP216 LQFP216 LQFP128 | LQFP128 | LQFP 128 LQFP 128 LQFP 128 | LQFP 64 - EP | LOFP 64 - EP | LQFP 64 - EP | LQFP 64 - EP

Table 3.2-1 NUC980 Series Part Selection Guide
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3.3 NUC980 Series Naming Rule

PKG Naming Rule

J TP

Nuvoton MCU
ARM 926 DRAM size C: CAN
4:16MB N/A: Non-CAN
Series 6: 64MB
7:128MB DRAMID
PKG type
D: LQFP Y: PB free
Pin count
F: 216 pin
K: 128 pin
R: 64 pin

Figure 3.3-1 NUC980 Series Selection Code
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4 PIN CONFIGURATION
4.1 Pin Configuration

41.1 NUC980DRxxY LQFP64-EP Pin Diagram

'—
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oL W uwuwuwuwuw a2 axg0o0nn
> o aoo0oaooo0a >3 > coa oo a
1000000000000000
< < < < < < < < < o ™ o™ ™ (3] o™ ™
PF.7 []49 321 Vppss
PF.8 []s50 | ) | 31 Voor
PF9 [|s1 | TOp transparent view | 30 PC.15
PF.11 52 ! | 29[ 1 PC.14
PF.12 []s3 ! | 28] PC.13
Vopss 154 ! | 271 PC.12
XT_IN 55 ! | 261 PC.11
XT OUT [ 56 ! ! 25 ] PC.10
. | LQFP64-EP |
PE.11 []57 ! Q 6 | 4[] PC9
Vopz []58 ! | 23] PC.8
Vusei vopss | 59 : : 22[ ] PC6
Vuseo_vop1z | 60 : : 211 PC5
USBO DM [|61 | ! 20 ] PC4
- - VSS'!
USBO DP [ |62 : . 191 PC.3
Vussovopzs |63 T TTTTTTTTToo oo oo oo s s e e ‘ 18[ ] AVppss
USBO_REXT [_|64 . 17 ] PB.4
o — ~N l32] < n ©
- N [32) < n (=] ~ [ee] (2] - - - - - - -
N <e 4 m<g 1w o g 8 8 § &< 9 Q©
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b
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Figure 4.1-1 NUC980DRxxY LQFP 64-pin with EX-PAD Diagram
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4.1.2 NUC980DKxxY LQFP128 Pin Diagram

—
~ 30 ewmsmaco 8830939938323 0nnouw
gt eiEefssSePQReReRREERRERER
LRI 0R R0

PF.8 o7 641 Vss
PF.9 [ 631 PD.4
PF.10 199 621 PD.3
PF.11 100 611 PD.2
PF.12 [ 101 60— Vppas
Vppss [ 102 591 PC.15
XT_IN [ 103 581 PC.14
XT_OUT [ 104 571 PC.13
PE.O 105 561 PC.12
PE.1 [106 s5[ 1 PC.11
PE.2 107 541 PC.10
PE.3 [ 108 531 PC.9
PE.4 [ 109 521 PC.8
PES5 [ 110 511 PC.7
PE6 [ 50— PC.6
PE.7 []112 LQFP128 491 PCS5
PE.8 []113 481 PC.4
PE9 []114 471 PC.3
PE.10 [u1s 461 PC.2
PE.11 [ 116 451 PC.1
PE.12 [u7 441 PC.O
Voprz ] 118 43— Voo
USB1_DM [ 119 42 PB.S8
USB1_DP []120 411 X32_0ouT

Vusg1 vopss [ 121 401 X32_IN

USB1_REXT [122 391 Vearss

Vusgo_vop1z [—| 123 381 PB.2

USBO_DM [ 124 371 PB.3

USBO_DP [ 125 361 PB.1
Vusgo_vopzs | 126 35 ] PB.5
USBO_REXT []127 4[] PB.7
Ves 1128 . 3 AVopas
4 N mewon~woo 3383238885323 RQIJIJIIRERIERY IS
Juioounivouiooirouiouoooooougt
SR R EE R R R R R R R
8l acocaaaaax>s>ysss>s0caagI L sagaaaadaaaae eI
3

Figure 4.1-2 NUC980DKxxY LQFP 128-pin Diagram
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41.3 NUC980DKxxYC LQFP128 Pin Diagram

—
~ 30 ewmsmaco 8830939938323 0nnouw
gt eiEefssSePQReReRREERRERER
LRI 0R R0

PF.8 o7 641 Vss
PF.9 [ 631 PD.4
PF.10 199 621 PD.3
PF.11 100 611 PD.2
PF.12 [ 101 60— Vppas
Vppss [ 102 591 PC.15
XT_IN [ 103 581 PC.14
XT_OUT [ 104 571 PC.13
PE.O 105 561 PC.12
PE.1 [106 s5[ 1 PC.11
PE.2 107 541 PC.10
PE.3 [ 108 531 PC.9
PE.4 [ 109 521 PC.8
PES5 [ 110 511 PC.7
PE6 [ 50— PC.6
PE.7 []112 LQFP128 491 PCS5
PE.8 []113 481 PC.4
PE9 []114 471 PC.3
PE.10 [u1s 461 PC.2
PE.11 [ 116 451 PC.1
PE.12 [u7 441 PC.O
Voprz ] 118 43— Voo
USB1_DM [ 119 42 PB.S8
USB1_DP []120 411 X32_0ouT

Vusg1 vopss [ 121 401 X32_IN

USB1_REXT [122 391 Vearss

Vusgo_vop1z [—| 123 381 PB.2

USBO_DM [ 124 371 PB.3

USBO_DP [ 125 361 PB.1
Vusgo_vopzs | 126 35 ] PB.5
USBO_REXT []127 4[] PB.7
Ves 1128 . 3 AVopas
4 N mewon~woo 3383238885323 RQIJIJIIRERIERY IS
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Figure 4.1-3 NUC980DKxxYC LQFP 128-pin Diagram
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41.4

NUC980DFxxYC LQFP216 Pin Diagram

NUC980
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Vooss
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PE.2

Voo1z

PE3

PE.4
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PE.6
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4.2 Pin Description

4.2.1 NUC980 Pin Description

64 1128|216 [Pin Name Type MFP Description
Pin [ Pin | Pin
1 |vVSS P MFPO  |Ground pin.
1] 1] 2 |UuSBO_ID U - USBO Host/Device identification with an internal pull-up.
1 = Device (Default)
0 = Host

21 2| 3 |PAO 110 MFPO |General purpose digital 1/0 pin.
QSPIO_SS1 110 MFP1 |Quad SPIO slave select 1 pin.
12C0_SDA 110 MFP3  |I°CO data input/output pin.
UART1_RXD | MFP4 |UART1 data receiver input pin.
EINTO | MFP5  |External interrupt O input pin.
TMO_ECNT 110 MFP6 |TimerO event counter input/toggle output pin.
CAN3_RXD | MFP7 |CAN3 bus receiver input.

3 13| 4 |PAL 110 MFPO |General purpose digital I/O pin.
EBI_nCS2 (0] MFP1 |EBI chip select 2 output pin.
EBI_MCLK (0] MFP2  |EBI external clock output pin.
12C0_SCL 110 MFP3  |I?CO clock pin.
UART1_TXD (0] MFP4 |UART1 data transmitter output pin.
EINT1 | MFP5  |External interrupt 1 input pin.
TM1_ECNT 110 MFP6 |Timerl event counter input/toggle output pin.
CAN3_TXD (0] MFP7  |CAN3 bus transmitter output.

4 | 4] 5 |PA2 110 MFPO |General purpose digital I/O pin.
UART6_CTS | MFP1 |UARTG clear to Send input pin.
12S_LRCK (0] MFP2  |I’S_ left right channel clock output pin.
SCO0_CD | MFP3 |Smart Card O card detect pin.
JTAG1_TDO O MFP4 |[JTAG1 data output pin.
TM2_ECNT 110 MFP6 |Timer2 event counter input/toggle output pin.

5| 5| 6 |[PA3 110 MFPO |General purpose digital /0 pin.
UART6_RTS O MFP1 |UART6 request to Send output pin.
12S_BCLK O MFP2  |I°S_ bit clock output pin.
SCO0_PWR O MFP3 |Smart Card O power pin.
JTAG1_TCK | MFP4 |JTAGL1 clock input pin.
TM3_ECNT 110 MFP6 |Timer3 event counter input/toggle output pin.
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64 1128|216 [Pin Name Type MFP Description
Pin | Pin | Pin
6| 6|7 |[PA4 110 MFPO |General purpose digital 1/0 pin.
UART6_RXD | MFP1 |UARTG6 data receiver input pin.
12S_DI I MFP2  |I’S_ data input pin.
SCO_DAT 110 MFP3 |Smart Card 0 data pin.
JTAG1_TMS | MFP4 |JTAGL1 test mode selection input pin.
TM4_ECNT 110 MFP6 |Timer4 event counter input/toggle output pin.
717 | 8 |[PAS 110 MFPO |General purpose digital /0 pin.
UART6_TXD (0] MFP1 |UART6 data transmitter output pin.
12S_DO 0 MFP2 |I°S_ data output pin.
SCO0_CLK (0] MFP3  |Smart Card 0 clock pin.
JTAG1_TDI | MFP4 |JTAGL1 data input pin.
TM5_ECNT 110 MFP6 |Timer5 event counter input/toggle output pin.
88| 9 |PA6 110 MFPO |General purpose digital I/O pin.
EBI_nCS1 (0] MFP1 |EBI chip select 1 output pin.
12S_MCLK (0] MFP2 |I°S_ master clock output pin.
SCO_RST (@] MFP3 |Smart Card O reset pin.
JTAG1_nTRST | MFP4  |JTAGL1 reset input pin.
9 | 9 | 10 |vDD33 P MFPO  |Power supply for I/O ports.
11 |VSS P MFPO  |Ground pin
10 | 10 | 12 |vDD12 P MFPO  |Power supply for internal digital circuit.
13 |VSS P MFPO  |Ground pin.
14 |vDD12 P MFPO  |Power supply for internal digital circuit.
15 |VSS P MFPO  |Ground pin.
11 | 11 | 16 |MVDD P MFPO  |Power supply for Memory ports.
17 |VSS P MFPO  |Ground pin.
18 [MVDD P MFPO  |Power supply for Memory ports.
19 |VSS P MFPO  |Ground pin.
20 |MVDD P MFPO  |Power supply for Memory ports.
21 |[VSS P MFPO  |Ground pin.
12 | 22 [MVDD P MFPO  |Power supply for Memory ports.
23 |VSS P MFPO  |Ground pin.
24 (MVDD P MFPO  |Power supply for Memory ports.
25 |VSS P MFPO  |Ground pin.
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64 1128|216 [Pin Name Type MFP Description
Pin | Pin | Pin
26 |[VSS P MFPO  |Ground pin.
27 |VSS P MFPO  |Ground pin.
12 | 13 | 28 |vDD12 P MFPO  |Power supply for internal digital circuit.
14 | 29 |PA.7 110 MFPO |General purpose digital I/O pin.
EBI_nWE O MFP1 |EBI write enable output pin.
UART2_CTS | MFP2 |UART?2 clear to Send input pin.
TM3_EXT 110 MFP3 |Timer3 external capture input/toggle output pin.
15 | 30 |PA.8 110 MFPO |General purpose digital I/O pin.
EBI_nRE (0] MFP1 |EBI read enable output pin.
UART2_RTS (0] MFP2 |UART2 request to Send output pin.
TM3_TGL 110 MFP3 |Timer3 event counter input/toggle output pin.
16 | 31 [PA9 110 MFPO |General purpose digital 1/0 pin.
EBI_nCSO (0] MFP1 |EBI chip select O output pin.
UART2_RXD | MFP2 |UART?2 data receiver input pin.
TM2_EXT 110 MFP3 |Timer2 external capture input/toggle output pin.
17 | 32 |PA.10 110 MFPO |General purpose digital 1/0 pin.
EBI_ADDR10 (0] MFP1 |EBI address bus bit 10.
UART2_TXD (0] MFP2 |UART2 data transmitter output pin.
TM2_TGL 110 MFP3 |Timer2 event counter input/toggle output pin.
18 | 33 |[PA.11 110 MFPO |General purpose digital I/O pin.
EBI_ADDR9 (0] MFP1 |EBI address bus bit 9.
UART8_RXD | MFP2 |UARTS data receiver input pin.
TM4_EXT 110 MFP3 |Timer4 external capture input/toggle output pin.
19 | 34 |PA.12 110 MFPO |General purpose digital I/O pin.
EBI_ADDRS8 O MFP1 |EBI address bus bit 8.
UART8_TXD O MFP2 |UARTS data transmitter output pin.
TM4_TGL 110 MFP3 |Timer4 event counter input/toggle output pin.
35 [PA.13 110 MFPO |General purpose digital 1/0 pin.
EBI_ADDR13 (0] MFP1 |EBI address bus bit 13.
12C1_SDA 110 MFP2 |I°C1 data input/output pin.
TM1_EXT 110 MFP3 |Timerl external capture input/toggle output pin.
USBHL5_DM A MFP4 |USB 1.1 Host Lite 5 differential signal D-.
CAN1_RXD | MFP5 |CANL1 bus receiver input.
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64 1128|216 [Pin Name Type MFP Description
Pin | Pin | Pin
UART7_TXD (@] MFP6 |UART?7 data transmitter output pin.
PWMO03 (0] MFP7 |PWMO3 counter synchronous trigger output pin.
EINTO | MFP8  |External interrupt O input pin.
36 |PA.14 110 MFPO |General purpose digital I/O pin.
EBI_ADDR14 O MFP1 |EBI address bus bit 14.
[2C1_SCL 110 MFP2  |I*C1 clock pin.
TM1_TGL 110 MFP3 |Timerl event counter input/toggle output pin.
USBHL5_DP A MFP4 |USB 1.1 Host Lite 5 differential signal D+.
CAN1_TXD (0] MFP5  |CANL1 bus transmitter output.
UART7_RXD | MFP6 |UART7 data receiver input pin.
PWMO02 O MFP7  |PWMO2 counter synchronous trigger output pin.
EINT1 | MFP8 |External interrupt 1 input pin.
37 |PA.15 110 MFPO |General purpose digital I/O pin.
EBI_ADDR19 O MFP1 |EBI address bus bit 19.
12C0_SDA 110 MFP2  |I°CO data input/output pin.
TM5_EXT 110 MFP3 |Timer5 external capture input/toggle output pin.
USBHL4_DM A MFP4 |USB 1.1 Host Lite 4 differential signal D-.
CAN2_RXD | MFP5  |CAN2 bus receiver input.
SPI1_SS0 110 MFP6 |SPI1 slave select O pin.
PWMO1 (0] MFP7 |PWMO1 counter synchronous trigger output pin.
I12S_LRCK (0] MFP8  |I°S_ left right channel clock output pin.
38 |[PG.10 110 MFPO |General purpose digital I/0 pin.
EBI_DATAO 110 MFP1 |EBI data bus bit O.
12C0_SCL 110 MFP2  |I>CO clock pin.
TM5_TGL 110 MFP3 |Timer5 event counter input/toggle output pin.
USBHL4_DP A MFP4 |USB 1.1 Host Lite 4 differential signal D+.
CAN2_TXD O MFP5  |CAN2 bus transmitter output.
SPI1_CLK 110 MFP6 |SPI1 serial clock pin.
PWMO0O0 O MFP7  |PWMOO counter synchronous trigger output pin.
I2S_BCLK o MFP8  |I°S_ bit clock output pin.
13 | 20 | 39 |vDD33 P MFPO  |Power supply for I/O ports.
21 | 40 [PG.9 110 MFPO |General purpose digital 1/0 pin.
EBI_ADDR7 O MFP1 |EBI address bus bit 7.
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64 1128|216 [Pin Name Type MFP Description
Pin | Pin | Pin

UART8_CTS | MFP2 |UARTS clear to Send input pin.

PWM13 (0] MFP6 |PWM13 counter synchronous trigger output pin.

CFG.9_PwrOnSet9 U - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.

22 | 41 [PG.8 110 MFPO |General purpose digital /0 pin.

EBI_ADDR6 O MFP1 |EBI address bus bit 6.

UART8_RTS (0] MFP2 |UARTS8 request to Send output pin.

PWM12 (0] MFP6 |PWM12 counter synchronous trigger output pin.

CFG.8_PwrOnSet8 U - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.

23 | 42 |[PG.7 110 MFPO |General purpose digital I/O pin.

EBI_ADDR5 O MFP1 |EBI address bus bit 5.

UART5_TXD (0] MFP2 |UARTS data transmitter output pin.

PWM11 O MFP6 |PWM11 counter synchronous trigger output pin.

CFG.7_PwrOnSet7 V) - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.

24 | 43 |PG.6 110 MFPO |General purpose digital I/O pin.

EBI_ADDR4 (0] MFP1 |EBI address bus bit 4.

UARTS5_RXD | MFP2 |UARTS data receiver input pin.

PWM10 O MFP6 |PWM10 counter synchronous trigger output pin.

CFG.6_PwrOnSet6 9] - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.

25 | 44 |[PG.5 110 MFPO |General purpose digital I/O pin.

EBI_ADDR12 o MFP1 |EBI address bus bit 12.

UART5_RTS O MFP2 |UARTS5 request to Send output pin.

CFG.5_PwrOnSet5 U - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.

45 |PG.4 110 MFPO |General purpose digital 1/0 pin.

EBI_ADDR18 (0] MFP1 |EBI address bus bit 18.

UART5_CTS | MFP2 |UARTS clear to Send input pin.

CFG.4_PwrOnSet4 U - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.

26 | 46 |[PG.3 110 MFPO |General purpose digital 1/0 pin.
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64 1128|216 [Pin Name Type MFP Description
Pin | Pin | Pin
EBI_ADDR3 (@] MFP1 |EBI address bus bit 3.
UART2_RTS (0] MFP2 |UART2 request to Send output pin.
PWMO03 (0] MFP6 |PWMO3 counter synchronous trigger output pin.
CFG.3_PwrOnSet3 U - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.
47 |PG.2 110 MFPO |General purpose digital /0 pin.
EBI_ADDR2 (@] MFP1 |EBI address bus bit 2.
UART2_CTS | MFP2 |UART2 clear to Send input pin.
PWMO02 (0] MFP6 |PWMO2 counter synchronous trigger output pin.
CFG.2_PwrOnSet2 V) - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.
14 | 27 | 48 |PG.1 110 MFPO |General purpose digital I/O pin.
EBI_ADDR1 O MFP1 |EBI address bus bit 1.
UART2_TXD (0] MFP2 |UART2 data transmitter output pin.
PWMO1 O MFP6 |PWMO1 counter synchronous trigger output pin.
CFG.1_PwrOnSetl 9] - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.
15 | 28 | 49 |PG.O0 110 MFPO |General purpose digital I/O pin.
EBI_ADDRO (0] MFP1 |EBI address bus bit 0.
UART2_RXD | MFP2 |UART2 data receiver input pin.
CLK_OuUT O MFP3 [Internal clock selection output pin.
PWMO00 (0] MFP6 |PWMOO counter synchronous trigger output pin.
CFG.0_PwrOnSet0 9] - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.
50 [VSS P MFPO  |Ground pin.
51 [VSS P MFPO  |Ground pin.
29 | 52 [PB.O 110 MFPO |General purpose digital 1/0 pin.
EBI_ADDR12 O MFP1 |EBI address bus bit 12.
UART2_CTS | MFP2 |UART?2 clear to Send input pin.
ADC_AINO A MFP8 |ADC channel 0 analog input.
16 | 30 | 53 |PB.6 110 MFPO |General purpose digital I/O pin.
EBI_ADDR13 (0] MFP1 |EBI address bus bit 13.
I2C1_SDA 110 MFP2 |I°C1 data input/output pin.
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64 1128|216 [Pin Name Type MFP Description
Pin | Pin | Pin
I12S_LRCK (@] MFP3  |I°S_ left right channel clock output pin.
USBHLO_DM A MFP4 |USB 1.1 Host Lite 0 differential signal D-.
UART7_TXD (0] MFP5 |UART7 data transmitter output pin.
SPI1_SSO 110 MFP6 |SPI1 slave select O pin.
ADC_AIN6 A MFP8 |ADC channel 6 analog input.
17 | 31 | 54 |PB.4 110 MFPO |General purpose digital /0 pin.
EBI_ADDR14 O MFP1 |EBI address bus bit 14.
I2C1_SCL 110 MFP2  |I°C1 clock pin.
I2S_BCLK 0 MFP3  |I°S_ hit clock output pin.
USBHLO_DP A MFP4 |USB 1.1 Host Lite 0 differential signal D+.
UART7_RXD | MFP5 |UART7 data receiver input pin.
SPI1_CLK 110 MFP6 |SPI1 serial clock pin.
ADC_AIN4 A MFP8 |ADC channel 4 analog input.
32 | 55 |AVSS P MFPO  |Ground pin for analog SAR-ADC.
18 | 33 | 56 |AVDD33 P MFPO  |Power supply for analog SAR-ADC, DC 3.3V.
34 | 57 |PB.7 110 MFPO |General purpose digital 1/0 pin.
EBI_ADDR15 (0] MFP1 |EBI address bus bit 15.
12C2_SDA 110 MFP2 |I°C2 data input/output pin.
12S_DI I MFP3 |I°S_ data input pin.
USBHLO_DM A MFP4 |USB 1.1 Host Lite 0 differential signal D-.
UART7_CTS | MFP5 |UARTY7 clear to Send input pin.
SPI1_MOSI 110 MFP6 |SPI1 MOSI (Master Out, Slave In) pin.
ADC_AIN7 A MFP8 |ADC channel 7 analog input.
35| 58 [PB.5 110 MFPO |General purpose digital I/0 pin.
EBI_ADDR16 O MFP1 |EBI address bus bit 16.
12C2_SCL 1/0 MFP2  |I°C2 clock pin.
12S_DO 0 MFP3 |I°S_ data output pin.
USBHLO_DP A MFP4 |USB 1.1 Host Lite 0 differential signal D+.
UART7_RTS O MFP5 |UARTY request to Send output pin.
SPI1_MISO 110 MFP6 |SPI1 MISO (Master In, Slave Out) pin.
ADC_AIN5 A MFP8 |ADC channel 5 analog input.
36 | 59 [PB.1 110 MFPO |General purpose digital 1/0 pin.
EBI_ADDR17 O MFP1 |EBI address bus bit 17.
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64 1128|216 [Pin Name Type MFP Description
Pin | Pin | Pin
12C3_SDA 110 MFP2 |I°C3 data input/output pin.
12S_MCLK (0] MFP3  |I’S_ master clock output pin.
CAN2_RXD | MFP4  |CAN2 bus receiver input.
TMO_EXT 110 MFP5  |TimerO external capture input/toggle output pin.
SPI1_SS1 110 MFP6 |SPI1 slave select 1 pin.
UART9_TXD O MFP7 |UART9 data transmitter output pin.
ADC_AIN1 A MFP8 |ADC channel 1 analog input.
37 | 60 [PB.3 110 MFPO |General purpose digital I/O pin.
EBI_ADDR18 O MFP1 |EBI address bus bit 18.
I2C3_SCL 110 MFP2  |I°C3 clock pin
EINT2 | MFP3  |External interrupt 2 input pin.
CAN2_TXD O MFP4  |CAN2 bus transmitter output.
TMO_TGL 110 MFP5 |TimerO event counter input/toggle output pin.
SPIO_SS1 110 MFP6 |SPIO slave select 1 pin.
UART9_RXD | MFP7 |UART9 data receiver input pin.
ADC_AIN3 A MFP8 |ADC channel 3 analog input.
38 | 61 [PB.2 110 MFPO |General purpose digital 1/0 pin.
EBI_ADDR2 O MFP1 |EBI address bus bit 2.
UART9_RTS (0] MFP7 |UART9 request to Send output pin.
ADC_AIN2 A MFP8 |ADC channel 2 analog input.
62 |AVref A MFPO |ADC reference voltage input.
63 |AVDD33 P MFPO  |Power supply for analog SAR-ADC, DC 3.3V.
39 | 64 [VBAT33 P MFPO  |Power supply by batteries for RTC.
65 [NC
66 [NC
40 | 67 |X32_IN | MFPO |External 32.768 kHz crystal input pin.
41 | 68 |X32_OUT O MFPO |External 32.768 kHz crystal output pin.
69 |[VSS P MFPO  |Ground pin.
70 |[VSS P MFPO  |Ground pin.
42 | 71 |PB.8 110 MFPO |General purpose digital 1/0 pin.
EBI_ADDR11 O MFP1 |EBI address bus bit 11.
12C2_SCL 1/0 MFP2  |I°C2 clock pin.
CAN2_RXD | MFP3 |CAN2 bus receiver input.
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64 1128|216 [Pin Name Type MFP Description
Pin | Pin | Pin
UART8_TXD (@] MFP4 |UARTS data transmitter output pin.
SDO0_nCD | MFP6 |SD/SDIOO card detect input pin
TMO_EXT 110 MFP7 |TimerO external capture input/toggle output pin.
72 |VSS P MFPO  |Ground pin.
73 |VSS P MFPO  |Ground pin.
43 | 74 |VDD12 P MFPO  |Power supply for internal digital circuit.
44 1 75 |PC.0 110 MFPO |General purpose digital /0 pin.
EBI_DATAO 110 MFP1 |EBI data bus bit 0.
12C2_SDA 110 MFP2 |I°C2 data input/output pin.
CAN2_TXD (0] MFP3  |CAN2 bus transmitter output.
UART8_RXD | MFP4  |UARTS8 data receiver input pin.
SPI0_SS1 110 MFP5  |SPIO slave select 1 pin.
TMO_TGL 110 MFP7 |TimerO event counter input/toggle output pin.
45| 76 |PC.1 110 MFPO |General purpose digital I/O pin.
EBI_DATAl1 110 MFP1 |EBI data bus bit 1.
NAND_nCSO O MFP3 |NAND Flash chip enable input.
UART7_TXD (0] MFP4  |UART7 data transmitter output pin.
46 | 77 |PC.2 110 MFPO |General purpose digital I/0 pin.
EBI_DATA2 110 MFP1 |EBI data bus bit 2.
NAND_nWP (0] MFP3  |NAND Flash write protect input.
UART7_RXD | MFP4  |UART7 data receiver input pin.
19 | 47 | 78 |[PC.3 110 MFPO |General purpose digital I/O pin.
EBI_DATA3 110 MFP1 |EBI data bus bit 3.
VCAPO_CLKO (0] MFP2 |Video image interface 0 sensor clock pin.
NAND_ALE O MFP3 |NAND Flash address latch enable.
I2C1_SCL 110 MFP4  |I°C1 clock pin.
UART3_TXD O MFP5 |UART3 data transmitter output pin.
CANO_RXD | MFP7 |CANO bus receiver input.
20148 | 79 |[PC4 110 MFPO |General purpose digital I/O pin.
EBI_DATA4 110 MFP1 |EBI data bus bit 4.
VCAPOQO_PCLK | MFP2 |Video image interface O pixel clock pin.
NAND_CLE O MFP3  |NAND Flash command latch enable.
I2C1_SDA 110 MFP4 |I°C1 data input/output pin.
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Pin | Pin | Pin
UART3_RXD | MFP5 |UART3 data receiver input pin.
SPIO_MOSI 110 MFP6 |SPIO MOSI (Master Out, Slave In) pin.
CANO_TXD (0] MFP7  |CANO bus transmitter output.
80 |VSS P MFPO  |Ground pin.
21|49 | 81 |PC5 110 MFPO |General purpose digital /0 pin.
EBI_DATAS 110 MFP1 |EBI data bus bit 5.
VCAPQO_HSYNC | MFP2 |Video image interface O horizontal sync. pin.
NAND_nWE O MFP3 |NAND Flash write enable.
SPIO_SSO 110 MFP5  |SPIO slave select O pin.
SDO0_CMD/eMMCO0_CMD 110 MFP6 |SD/SDIO0 command/response pin
eMMCO command/response pin
UART1_TXD (0] MFP7 |UART1 data transmitter output pin.
82 |[VSS P MFPO  |Ground pin.
22 150 | 83 [PC.6 110 MFPO |General purpose digital I/O pin.
EBI_DATA6 110 MFP1 |EBI data bus bit 6.
VCAPO_VSYNC | MFP2 |Video image interface O vertical sync. pin.
NAND_nRE O MFP3  |NAND Flash read enable.
SC1_RST O MFP4  |Smart Card 1 reset pin.
SPI0_CLK 110 MFP5  |SPIO serial clock pin.
SDO_CLK/eMMCO_CLK (0] MFP6 |SD/SDIOO clock output pin
eMMCO clock output pin
UART1_RXD | MFP7 |UART1 data receiver input pin.
51| 84 |PC.7 110 MFPO |General purpose digital I/O pin.
EBI_DATA7 110 MFP1 |EBI data bus bit 7.
VCAPO_FIELD | MFP2 |Video image interface O frame sync. pin.
NAND_RDYO [ MFP3  |NAND Flash ready/busy pin.
SC1 _CLK O MFP4  |Smart Card 1 clock pin.
SPI0_MOSI 110 MFP5 |SPIO MOSI (Master Out, Slave In) pin.
SDO_DATAO0/eMMCO_DATA| 1/O MFP6 |SD/SDIOO data line bit 0.
0 eMMCO data line bit O.
UART1_RTS O MFP7 |UART1 request to Send output pin.
23152 |85 |PC.8 110 MFPO |General purpose digital I/O pin.
EBI_DATA8 110 MFP1 |EBI data bus bit 8.
VCAPO_DATAO | MFP2 |Video image interface 0 data O pin.
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64 1128|216 [Pin Name Type MFP Description

Pin | Pin | Pin
NAND_DATAO 110 MFP3 |NAND Flash data bus bit 0.
SC1_DAT 110 MFP4  |Smart Card 1 data pin.
SPIO_MISO 110 MFP5  |SPIO MISO (Master In, Slave Out) pin.

SDO_DATA1/eMMCO_DATA| 1/0 MFP6 |SD/SDIOO data line bit 1.

1 eMMCO data line bit 1.
UART1_CTS | MFP7 |UARTZ1 clear to Send input pin.
86 |[VSS P MFPO  |Ground pin.

24 153 | 87 [PC.9 110 MFPO |General purpose digital I/O pin.
EBI_DATA9 110 MFP1 |EBI data bus bit 9.
VCAPQO_DATA1 | MFP2  |Video image interface O data 1 pin.
NAND_DATA1 110 MFP3  |NAND Flash data bus bit 1.
SC1_PWR O MFP4  |Smart Card 1 power pin.

SDO_DATA2/eMMCO_DATA| 1/0 MFP6 |SD/SDIOO data line bit 2.

2 eMMCO data line bit 2.
UART4_TXD (0] MFP7 |UART4 data transmitter output pin.
88 |VSS P MFPO  |Ground pin.

25154 | 89 [PC.10 110 MFPO |General purpose digital I/O pin.
EBI_DATA10 110 MFP1 |EBI data bus bit 10.
VCAPO_DATA2 | MFP2  |Video image interface O data 2 pin.
NAND_DATA2 110 MFP3  |NAND Flash data bus bit 2.
SC1_CD | MFP4  |Smart Card 1 card detect pin.

SDO_DATA3/eMMCO_DATA| 1/0 MFP6 |SD/SDIOO data line bit 3.

3 eMMCO data line bit 3.
UART4_RXD | MFP7 |UART4 data receiver input pin.

26 | 55 | 90 [PC.11 /10 MFPO  |General purpose digital /O pin.
EBI_DATA1l 110 MFP1 |EBI data bus bit 11.
VCAPO_DATA3 | MFP2  |Video image interface O data 3 pin.
NAND_DATA3 110 MFP3  |NAND Flash data bus bit 3.
SCO_RST O MFP4  |Smart Card O reset pin.

27 | 56 | 91 |PC.12 110 MFPO |General purpose digital /0 pin.
EBI_DATA12 110 MFP1 |EBI data bus bit 12.
VCAPO_DATA4 | MFP2 |Video image interface O data 4 pin.
NAND_DATA4 110 MFP3  |NAND Flash data bus bit 4.
SCO_CLK O MFP4  |Smart Card O clock pin.
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SDO_nCD | MFP6 |SD/SDIOO card detect input pin
UART8_TXD (0] MFP7 |UARTS8 data transmitter output pin.

28 | 57 | 92 [PC.13 110 MFPO |General purpose digital I/O pin.
EBI_DATA13 lfe} MFP1 |EBI data bus bit 13.
VCAPO_DATAS5 | MFP2 |Video image interface 0 data 5 pin.
NAND_DATAS 110 MFP3 |NAND Flash data bus bit 5.
SCO_DAT 110 MFP4  |Smart Card O data pin.
UART8_RXD | MFP7 |UARTS data receiver input pin.

29 | 58 | 93 [PC.14 110 MFPO |General purpose digital I/O pin.
EBI_DATA14 110 MFP1 |EBI data bus bit 14.
VCAPO_DATAG6 | MFP2 |Video image interface O data 6 pin.
NAND_DATA6 110 MFP3  |NAND Flash data bus bit 6.
SCO0_PWR (0] MFP4  |Smart Card 0 power pin.
SPIO_MOSI 110 MFP5 |SPIO MOSI (Master Out, Slave In) pin.
UART8_RTS (0] MFP7 |UARTS8 request to Send output pin.

30|59 |94 |PC.15 /10 MFPO  |General purpose digital /O pin.
EBI_DATA15 110 MFP1 |EBI data bus bit 15.
VCAPO_DATA7 | MFP2  |Video image interface O data 7 pin.
NAND_DATA7 110 MFP3 |NAND Flash data bus bit 7.
SC0_CD | MFP4  |Smart Card 0 card detect pin.
UART8_CTS | MFP7 |UARTS clear to Send input pin.

31 95 [VvDD12 P MFPO  |Power supply for internal digital circuit.

96 |[VSS P MFPO  |Ground pin.
97 |[VSS P MFPO  |Ground pin.
98 [NC
32| 60 | 99 |vDD33 P MFPO  |Power supply for I/O ports.
100 [NC
101 |NC
102 INC
103 [NC
104 |VSS P MFPO  |Ground pin.
105|NC
106 [NC
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107 [NC

108 [NC

109 [NC

110|VSS P MFPO  |Ground pin.

111|PD.O 110 MFPO |General purpose digital /0 pin.
QSPIO_SS1 110 MFP1 |Quad SPIO slave select 1 pin.
UART5_TXD O MFP2 |UARTS5 data transmitter output pin.
TM1_TGL 110 MFP3 |Timerl event counter input/toggle output pin.
EINT2 | MFP4  |External interrupt 2 input pin.

112 |PD.1 110 MFPO |General purpose digital I/O pin.
SPIO_SS1 110 MFP1 |SPIO slave select 1 pin.
UARTS5_RXD | MFP2 |UARTS data receiver input pin.
TM1_EXT 110 MFP3 |Timerl external capture input/toggle output pin.
EINT3 | MFP4  |External interrupt 3 input pin.

113|PB.9 110 MFPO |General purpose digital I/O pin.
UART3_TXD O MFP1 |UART3 data transmitter output pin.
PWM13 O MFP2  |PWM13 counter synchronous trigger output pin.
TMO_TGL 110 MFP3 |TimerO event counter input/toggle output pin.
USBHLO_DM A MFP4 |USB 1.1 Host Lite 0 differential signal D-.
SPI1_SSO 110 MFP5 |SPI1 slave select O pin.

114 |PB.10 110 MFPO |General purpose digital I/O pin.
UART3_RXD | MFP1 |UART3 data receiver input pin.
PWM12 O MFP2  |PWM12 counter synchronous trigger output pin.
TMO_EXT 110 MFP3 |TimerO external capture input/toggle output pin.
USBHLO_DP A MFP4 |USB 1.1 Host Lite O differential signal D+.
SPI1_CLK 110 MFP5  |SPI1 serial clock pin.

115|PB.11 110 MFPO |General purpose digital /0 pin.
UART3_RTS O MFP1 |UART3 request to Send output pin.
PWM11 O MFP2  |PWM11 counter synchronous trigger output pin.
TM2_EXT 110 MFP3 |Timer2 external capture input/toggle output pin.
USBHL5_DM A MFP4 |USB 1.1 Host Lite 5 differential signal D-.
SPI1_MOSI 110 MFP5 |SPI1 MOSI (Master Out, Slave In) pin.

116 |PB.12 110 MFPO |General purpose digital 1/0 pin.
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UART3_CTS | MFP1 |UART3 clear to Send input pin.
PWM10 (0] MFP2 |PWMZ10 counter synchronous trigger output pin.
TM2_TGL 110 MFP3 |Timer2 event counter input/toggle output pin.
USBHL5_DP A MFP4 |USB 1.1 Host Lite 5 differential signal D+.
SPI1_MISO 110 MFP5 |SPI1 MISO (Master In, Slave Out) pin.
33| 61 (117 |PD.2 110 MFPO |General purpose digital /0 pin.
QSPIO_SSO 110 MFP1 |Quad SPIO slave select 0 pin.
UART3_TXD (0] MFP2 |UART3 data transmitter output pin.
TM4_EXT 110 MFP3 |Timer4 external capture input/toggle output pin.
34 | 62 (118 |PD.3 110 MFPO |General purpose digital I/O pin.
QSPIO_CLK 110 MFP1 |Quad SPIO serial clock pin.
UART3_RXD | MFP2 |UART3 data receiver input pin.
TM4_TGL 110 MFP3 |Timer4 event counter input/toggle output pin.
35| 63 |(119|PD.4 110 MFPO |General purpose digital I/O pin.
QSPI0_MOSIO 110 MFP1 |Quad SPIO MOSIO (Master Out, Slave In) pin. Data 0 of
guad mode. (Booting)
UART3_RTS (0] MFP2 |UART3 request to Send output pin.
TM5_EXT 110 MFP3 |Timer5 external capture input/toggle output pin.
64 VSS P MFPO  |Ground pin.
36 | 65 [120|PD.5 /10 MFPO  |General purpose digital /O pin.
QSPIO_MISOO0 110 MFP1 |Quad SPIO MISOO (Master In, Slave Out) pin. Data 1 of
guad mode. (Booting)
UART3_CTS | MFP2 |UART3 clear to Send input pin.
TM5_TGL 110 MFP3 |Timer5 event counter input/toggle output pin.
66 |121|PD.6 110 MFPO |General purpose digital I/O pin.
QSPIO_MOSI1 1/0 MFP1 |Quad SPIO MOSI1 (Master Out, Slave In) pin. Data 2 of
guad mode. (Booting)
UART2_TXD O MFP2 |UART?2 data transmitter output pin.
TMO_ECNT 110 MFP3 |TimerO event counter input/toggle output pin.
CANO_RXD | MFP4  |CANO bus receiver input.
67 |122|PD.7 110 MFPO |General purpose digital I/O pin.
QSPIO_MISO1 110 MFP1 |Quad SPI0O MISO1 (Master In, Slave Out) pin. Data 3 of
qguad mode. (Booting)
UART2_RXD | MFP2 |UART2 data receiver input pin.
TM1_ECNT 110 MFP3 |Timerl event counter input/toggle output pin.
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CANO_TXD (@] MFP4  |CANO bus transmitter output.

68 |123|PD.8 110 MFPO |General purpose digital I/O pin.
SPIO_SSO 110 MFP1 |SPIO slave select O pin.
UART6_CTS | MFP2 |UARTG clear to Send input pin.
TM2_ECNT 110 MFP3 |Timer2 event counter input/toggle output pin.

69 (124 (PD.9 110 MFPO |General purpose digital /0 pin.
SPI0_CLK 110 MFP1 |SPIO serial clock pin.
UART6_RTS (0] MFP2 |UARTG6 request to Send output pin.
TM3_ECNT 110 MFP3 |Timer3 event counter input/toggle output pin.

70 |125|PD.10 110 MFPO |General purpose digital I/O pin.
SPI0_MOSI 110 MFP1 |SPIO MOSI (Master Out, Slave In) pin.
UART6_TXD (0] MFP2 |UART6 data transmitter output pin.
TM4_ECNT 110 MFP3 |Timer4 event counter input/toggle output pin.

71 1126 |PD.11 110 MFPO |General purpose digital I/O pin.
SPIO_MISO 110 MFP1 |SPIO MISO (Master In, Slave Out) pin.
UART6_RXD | MFP2 |UARTG6 data receiver input pin.
TM5_ECNT 110 MFP3 |Timer5 event counter input/toggle output pin.

72 1127 |PD.12 110 MFPO |General purpose digital I/O pin.
UART4_TXD (0] MFP1 |UART4 data transmitter output pin.
TM2_TGL 110 MFP2 |Timer2 event counter input/toggle output pin.
CAN2_RXD | MFP4  |CAN2 bus receiver input.
PWMO0O O MFP6 |PWMOO counter synchronous trigger output pin.
EBI_DATAl 110 MFP8  |EBI data bus bit 1.

128 |VSS P MFPO  |Ground pin

73 |129|PD.13 110 MFPO |General purpose digital 1/0 pin.
UART4_RXD | MFP1 |UART4 data receiver input pin.
TM2_EXT 110 MFP2  |Timer2 external capture input/toggle output pin.
CAN2_TXD (0] MFP4  |CAN2 bus transmitter output.
PWMO01 O MFP6 |PWMO1 counter synchronous trigger output pin.
EBI_DATA2 110 MFP8 |EBI data bus bit 2.

74 |130|PD.14 110 MFPO |General purpose digital /0 pin.
UART4_RTS O MFP1 |UART4 request to Send output pin.
TM3_TGL 110 MFP2 |Timer3 event counter input/toggle output pin.
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[2C3_SCL 110 MFP3  |I>C3 clock pin.
CAN1_RXD | MFP4  |CANL1 bus receiver input.
USBHLO_DM A MFP5 |USB 1.1 Host Lite 0 differential signal D-.
PWMO02 (0] MFP6 |PWMO2 counter synchronous trigger output pin.
EBI_DATA3 110 MFP8 |EBI data bus bit 3.

75 |131|PD.15 110 MFPO |General purpose digital /0 pin.
UART4_CTS | MFP1 |UARTA4 clear to Send input pin.
TM3_EXT 110 MFP2 |Timer3 external capture input/toggle output pin.
I2C3_SDA 110 MFP3  |I°C3 data input/output pin.
CAN1_TXD (0] MFP4  |CANL1 bus transmitter output.
USBHLO_DP A MFP5 |USB 1.1 Host Lite 0 differential signal D+.
PWMO03 O MFP6 |PWMO3 counter synchronous trigger output pin.
EBI_DATA4 110 MFP8 |EBI data bus bit 4.

76 |132|PG.11 110 MFPO |General purpose digital I/O pin.
SPI1_SSO0 110 MFP2 |SPI1 slave select O pin.
TM1_TGL 110 MFP3 |Timerl event counter input/toggle output pin.
CANO_RXD | MFP4  |CANO bus receiver input.
UART5_CTS | MFP5  |UARTS clear to Send input pin.
PWM10 (0] MFP6 |PWMZ10 counter synchronous trigger output pin.
JTAGO_TDO (0] MFP7 |JTAGO data output pin.

77 |133|PG.12 110 MFPO |General purpose digital I/O pin.
SPI1_CLK 110 MFP2  |SPI1 serial clock pin.
TM1_EXT 110 MFP3 |Timerl external capture input/toggle output pin.
CANO_TXD O MFP4  |CANO bus transmitter output.
UART5_RTS O MFP5 |UARTS5 request to Send output pin.
PWM11 O MFP6 |PWM11 counter synchronous trigger output pin.
JTAGO_TCK | MFP7 |JTAGO clock input pin.

78 1134 |PG.13 110 MFPO |General purpose digital I/O pin.
SPI1_MOSI 110 MFP2  |SPI1 MOSI (Master Out, Slave In) pin.
CAN1_RXD | MFP4  |CANL1 bus receiver input.
UART5_RXD | MFP5 |UARTS5 data receiver input pin.
PWM12 O MFP6 |PWM12 counter synchronous trigger output pin.
JTAGO_TMS | MFP7  |JTAGO test mode selection input pin.
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79 [135|PG.14 110 MFPO |General purpose digital 1/0 pin.
SPI1_MISO 110 MFP2  |SPI1 MISO (Master In, Slave Out) pin.
CAN1_TXD (0] MFP4  |CANL1 bus transmitter output.
UART5_TXD (0] MFP5 |UARTS data transmitter output pin.
PWM13 O MFP6 |PWM13 counter synchronous trigger output pin.
JTAGO_TDI | MFP7 |JTAGO data input pin.
80 136 |PG.15 110 MFPO |General purpose digital /0 pin.
SPIO_SS1 110 MFP1 |SPIO slave select 1 pin.
SPI1_SS1 110 MFP2 |SPI1 slave select 1 pin.
EINT3 | MFP4  |External interrupt 3 input pin.
JTAGO_nTRST | MFP7  |JTAGO reset input pin.
37 | 81 | 137 [nRESET V) MFPO |External reset input: active LOW, with an internal pull-up.
Set this pin low reset to initial state.
WDT_nRST O MFP1 |Watch dog timer reset trigger output.
138 |vDD33 P MFPO  |Power supply for I/O ports.
139|VSS P MFPO  |Ground pin.
140 |VSS P MFPO  |Ground pin.
38 | 82 (141 |vDD12 P MFPO  |Power supply for internal digital circuit.
39 | 83 [142|MVDD P MFPO  |Power supply for Memory ports.
143 |VSS P MFPO  |Ground pin.
144 MVDD P MFPO  |Power supply for Memory ports.
145 [VSS P MFPO  |Ground pin.
84 |146 (MVDD P MFPO  |Power supply for Memory ports.
147 |VSS P MFPO  |Ground pin.
148 (MVDD P MFPO  |Power supply for Memory ports.
149 |VSS P MFPO  |Ground pin.
150 |VSS P MFPO  |Ground pin.
151 |VSS P MFPO  |Ground pin.

40 | 85 (152 |vDD33 P MFPO  |Power supply for I/O ports.

41 | 86 (153 |PF.0 110 MFPO |General purpose digital /0 pin.
RMII1_RXERR | MFP1 |RMII1 Receive Data Error input pin.
SD1_CMD/eMMC1_CMD 110 MFP2 |SD/SDIO1 command/response pin

eMMC1 command/response pin
TMO_ECNT 110 MFP3 |TimerO event counter input/toggle output pin.
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SC1_RST (@] MFP4 |Smart Card 1 reset pin.

UART7_CTS | MFP5 |UART7 clear to Send input pin.
USBHL1_DM A MFP6 |USB 1.1 Host Lite 1 differential signal D-.
EBI_DATA5 lfe} MFP8 |EBI data bus bit 5.

42 | 87 (154 |PF.1 110 MFPO |General purpose digital /0 pin.
RMII1_CRSDV | MFP1 |RMII1 Carrier Sense/Receive Data input pin.
SD1_CLK/eMMC1_CLK O MFP2 |SD/SDIOL1 clock output pin

eMMC1 clock output pin
TM1_ECNT 110 MFP3 |Timerl event counter input/toggle output pin.
SC1_CLK (0] MFP4  |Smart Card 1 clock pin.
UART7_RTS (0] MFP5 |UART7 request to Send output pin.
USBHL1_DP A MFP6 |USB 1.1 Host Lite 1 differential signal D+.
EBI_DATA6 110 MFP8 |EBI data bus bit 6.

43 | 88 [155|PF.2 110 MFPO |General purpose digital I/O pin.
RMII1_RXD1 | MFP1 |RMII1 Receive Data bus bit 1.
SD1_DATAO0/eMMC1_DATA| /O MFP2 |SD/SDIO1 data line bit 0.

0 eMMC1 data line bit O.

TM2_ECNT 110 MFP3 |Timer2 event counter input/toggle output pin.
SC1_DAT 110 MFP4  |Smart Card 1 data pin.

UART7_RXD | MFP5 |UART7 data receiver input pin.
USBHL2_DM A MFP6 |USB 1.1 Host Lite 2 differential signal D-.
EBI_DATA7 110 MFP8 |EBI data bus bit 7.

44 | 89 [156 |PF.3 110 MFPO |General purpose digital I/O pin.
RMII1_RXDO | MFP1 |RMII1 Receive Data bus bit O.
SD1_DATAl/eMMC1_DATA| 1/O MFP2 |SD/SDIO1 data line bit 1.

1 eMMC1 data line bit 1.

TM3_ECNT 110 MFP3 |Timer3 event counter input/toggle output pin.
SC1_PWR O MFP4  |Smart Card 1 power pin.

UART7_TXD O MFP5 |UART?7 data transmitter output pin.
USBHL2_DP A MFP6 |USB 1.1 Host Lite 2 differential signal D+.
EBI_DATA8 110 MFP8  |EBI data bus bit 8.

45 | 90 | 157 |PF.4 110 MFPO |General purpose digital I/O pin.
RMII1_REFCLK | MFP1 |RMII1 mode clock input pin.

SD1 _DATA2/eMMC1_DATA| 1/O MFP2 |SD/SDIOL1 data line bit 2.
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2 eMMC1 data line bit 2.
TM4_ECNT 110 MFP3 |Timer4 event counter input/toggle output pin.
SC1 _CD | MFP4  |Smart Card 1 card detect pin.
UART3_CTS | MFP5 |UART3 clear to Send input pin.
USBHL3_DM A MFP6 |USB 1.1 Host Lite 3 differential signal D-.
EBI_DATA9 lfe} MFP8 |EBI data bus bit 9.

46 | 91 (158 |PF.5 110 MFPO |General purpose digital /0 pin.
RMII1_TXEN O MFP1 |RMII1 Transmit Enable output pin.
SD1_DATA3/eMMC1_DATA| 1/O0 MFP2 |SD/SDIO1 data line bit 3.
8 eMMCL1 data line bit 3.
TM5_ECNT 110 MFP3 |Timer5 event counter input/toggle output pin.
PWMO00 (0] MFP4  |PWMOO counter synchronous trigger output pin.
UART3_RTS O MFP5 |UART3 request to Send output pin.
USBHL3_DP A MFP6 |USB 1.1 Host Lite 3 differential signal D+.
EBI_DATA10 110 MFP8 |EBI data bus bit 10.

47 | 92 [159 |PF.6 110 MFPO |General purpose digital I/O pin.
RMII1_TXD1 (0] MFP1 |RMII1 Transmit Data bus bit 1.
SD1_nCD | MFP2 |SD/SDIO1 card detect input pin
TM4_EXT 110 MFP3 |Timer4 external capture input/toggle output pin.
PWMO01 O MFP4  |PWMO1 counter synchronous trigger output pin.
UART3_RXD | MFP5  |UART3 data receiver input pin.
USBHL4_ DM A MFP6 |USB 1.1 Host Lite 4 differential signal D-.
EBI_DATA1l 110 MFP8 |EBI data bus bit 11.

93 |160|PB.13 110 MFPO |General purpose digital I/O pin.

EINT2 | MFP2  |External interrupt 2 input pin.
TM4_TGL 110 MFP3 |Timer4 event counter input/toggle output pin.
PWMO02 O MFP4  |PWMO02 counter synchronous trigger output pin.
UART3_TXD O MFP5 |UART3 data transmitter output pin.
USBHL4_DP A MFP6 |USB 1.1 Host Lite 4 differential signal D+.
EBI_DATAO 110 MFP8 |EBI data bus bit 0.

48 | 94 (161 |vDD12 P MFPO  |Power supply for internal digital circuit.

162 [VDD12 P MFPO  |Power supply for internal digital circuit.
163 |VSS P MFPO  |Ground pin.
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95 (164 |VSS P MFPO  |Ground pin.
49 | 96 165 |PF.7 110 MFPO |General purpose digital I/O pin.
RMII1_TXDO (@] MFP1 |RMII1 Transmit Data bus bit 0.
UART1_CTS | MFP2 |UART1 clear to Send input pin.
TM5_EXT 110 MFP3 |Timer5 external capture input/toggle output pin.
PWMO02 O MFP4  |PWMO02 counter synchronous trigger output pin.
UART3_TXD O MFP5 |UART3 data transmitter output pin.
USBHL4_DP A MFP6 |USB 1.1 Host Lite 4 differential signal D+.
EBI_DATA12 110 MFP8 |EBI data bus bit 12.
50 | 97 | 166 |PF.8 110 MFPO |General purpose digital I/O pin.
RMII1_MDIO 110 MFP1 |RMII1 PHY Management Data pin.
UART1_RTS O MFP2 |UART1 request to Send output pin.
TM1_TGL 110 MFP3 |Timerl event counter input/toggle output pin.
PWMO03 (0] MFP4  |PWMO3 counter synchronous trigger output pin.
USBHL5_DM A MFP6 |USB 1.1 Host Lite 5 differential signal D-.
EBI_DATA13 110 MFP8 |EBI data bus bit 13.
51| 98 | 167 |PF.9 110 MFPO |General purpose digital I/O pin.
RMII1_MDC (0] MFP1 |RMII1 PHY Management Clock output pin.
UART1_RXD | MFP2 |UART1 data receiver input pin.
TM1_EXT 110 MFP3 |Timerl external capture input/toggle output pin.
PWM10 (0] MFP4  |PWMZ10 counter synchronous trigger output pin.
USBHL5_DP A MFP6 |USB 1.1 Host Lite 5 differential signal D+.
EBI_DATA14 110 MFP8 |EBI data bus bit 14.
168 |VDD12 P MFPO  |Power supply for internal digital circuit.
99 (169 [PF.10 110 MFPO |General purpose digital 1/0 pin.
UART1_TXD O MFP2 |UART1 data transmitter output pin.
TM5_TGL 110 MFP3 |Timer5 event counter input/toggle output pin.
PWM11 O MFP4  |PWM11 counter synchronous trigger output pin.
VCAP1_PCLK | MFP7 |Video image interface 1 pixel clock pin.
EBI_DATA15 110 MFP8 |EBI data bus bit 15.
52 |100[170|PF.11 110 MFPO |General purpose digital /0 pin.
UARTO_RXD | MFP1 |UARTO data receiver input pin.
171|VSS P MFPO  |Ground pin.
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53 |101 172 |PF.12 110 MFPO |General purpose digital 1/0 pin.
UARTO_TXD (0] MFP1 |UARTO data transmitter output pin.
VSS P MFPO  |Ground pin.
54 1102|173 |vDD33 P MFPO  |Power supply for I/O ports.
55 (103|174 |XT_IN | MFPO |External 12 MHz (high speed) crystal input pin.
56 [104|175|XT_OUT O MFPO |External 12 MHz (high speed) crystal output pin.
176 |VSS P MFPO  |Ground pin.
105|177 |PE.O 110 MFPO |General purpose digital I/O pin.
RMII0O_RXERR | MFP1 |RMIIO Receive Data Error input pin.
CANO_RXD | MFP2  |CANO bus receiver input.
UART4_CTS | MFP5  |UART4 clear to Send input pin.
USBHL1_DM A MFP6 |USB 1.1 Host Lite 1 differential signal D-.
VCAP1_HSYNC | MFP7 |Video image interface 1 horizontal sync. pin.
106|178 |PE.1 110 MFPO |General purpose digital I/O pin.
RMII0O_CRSDV | MFP1 |RMIIO Carrier Sense/Receive Data input pin.
CANO_TXD (0] MFP2  |CANO bus transmitter output.
UART4_RTS O MFP5 |UART4 request to Send output pin.
USBHL1_DP A MFP6 |USB 1.1 Host Lite 1 differential signal D+.
VCAP1_VSYNC | MFP7 |Video image interface 1 vertical sync. pin.
107|179 |PE.2 110 MFPO |General purpose digital I/O pin.
RMII0O_RXD1 | MFP1 |RMIIO Receive Data bus bit 1.
CAN1_RXD | MFP2 |CANL1 bus receiver input.
UART4_RXD | MFP5  |UART4 data receiver input pin.
USBHL2_DM A MFP6 |USB 1.1 Host Lite 2 differential signal D-.
VCAP1_DATAO | MFP7 |Video image interface 1 data O pin.
180 |vDD12 P MFPO  |Power supply for internal digital circuit.
1081181 |PE.3 110 MFPO |General purpose digital /0 pin.
RMII0O_RXDO | MFP1 |RMIIO Receive Data bus bit O.
CAN1_TXD (0] MFP2  |CANL1 bus transmitter output.
UART4_TXD O MFP5 |UART4 data transmitter output pin.
USBHL2_DP A MFP6 |USB 1.1 Host Lite 2 differential signal D+.
VCAP1_DATA1l | MFP7 |Video image interface 1 data 1 pin.
1091182 |PE.4 110 MFPO |General purpose digital 1/0 pin.
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RMIIO_REFCLK | MFP1 |RMIIO mode clock input pin.
CAN2_RXD | MFP2 |CAN2 bus receiver input.
UART9_CTS | MFP5  |UART9 clear to Send input pin.
USBHL3_DM A MFP6 |USB 1.1 Host Lite 3 differential signal D-.
VCAP1_DATA2 | MFP7 |Video image interface 1 data 2 pin.

110|183 |PE.5 110 MFPO |General purpose digital /0 pin.

RMIIO_TXEN O MFP1 |RMIIO Transmit Enable output pin.
CAN2_TXD (0] MFP2  |CAN2 bus transmitter output.
UART9_RTS (0] MFP5 |UART9 request to Send output pin.
USBHL3_DP A MFP6 |USB 1.1 Host Lite 3 differential signal D+.
VCAP1_DATA3 | MFP7 |Video image interface 1 data 3 pin.

1111184 |PE.6 110 MFPO |General purpose digital 1/0 pin.
RMIIO_TXD1 O MFP1 |RMIIO Transmit Data bus bit 1.
CAN3_RXD | MFP2 |CAN3 bus receiver input.

UART9_RXD | MFP5 |UART9 data receiver input pin.
USBHL4_DM A MFP6 |USB 1.1 Host Lite 4 differential signal D-.
VCAP1_DATA4 | MFP7 |Video image interface 1 data 4 pin.
112|185 |PE.7 110 MFPO |General purpose digital I/0 pin.
RMII0_TXDO (0] MFP1 |RMIIO Transmit Data bus bit O.
CAN3_TXD (0] MFP2  |CAN3 bus transmitter output.
UART9_TXD (0] MFP5 |UART9 data transmitter output pin.
USBHL4_DP A MFP6 |USB 1.1 Host Lite 4 differential signal D+.
VCAP1_DATAS | MFP7 |Video image interface 1 data 5 pin.
186 |[VDD33 P MFPO  |Power supply for I/O ports.

1131187 |PE.8 110 MFPO |General purpose digital 1/0 pin.
RMII0_MDIO 110 MFP1 |RMIIO PHY Management Data pin.
UART6_RXD | MFP5 |UART6 data receiver input pin.
USBHL5_DM A MFP6 |USB 1.1 Host Lite 5 differential signal D-.
VCAP1_DATA6 | MFP7 |Video image interface 1 data 6 pin.

1141188 |PE.9 110 MFPO |General purpose digital 1/0 pin.
RMII0_MDC O MFP1 |RMIIO PHY Management Clock output pin.
UART6_TXD O MFP5 |UART6 data transmitter output pin.
USBHL5_DP A MFP6 |USB 1.1 Host Lite 5 differential signal D+.
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VCAP1_DATA7 | MFP7 |Video image interface 1 data 7 pin.
115|189 |PE.10 110 MFPO |General purpose digital I/O pin.
USB_OVC | MFP1 |USB host bus power over voltage detector.
CAN3_RXD | MFP2 |CAN3 bus receiver input.
UART9_RXD | MFP3 |UART9 data receiver input pin.
PWM12 O MFP4  |PWM12 counter synchronous trigger output pin.
EINT2 | MFP5  |External interrupt 2 input pin.
12C0_SDA 110 MFP6  |I°CO data input/output pin.
VCAP1_FIELD | MFP7 |Video image interface 1 frame sync. pin.
57 1116|190 |PE.11 110 MFPO |General purpose digital I/O pin.
USBO_VBUSVLD | MFP1 |USBO external VBUS regulator status pin.
117|191 |PE.12 110 MFPO |General purpose digital I/O pin.
USBH_PWREN (0] MFP1 |HSUSB external VBUS regulator enable pin.
CAN3_TXD (0] MFP2  |CAN3 bus transmitter output.
UART9_TXD (0] MFP3 |UART9 data transmitter output pin.
PWM13 O MFP4  |PWM13 counter synchronous trigger output pin.
EINT3 | MFP5  |External interrupt 3 input pin.
12C0_SCL 110 MFP6  |I°CO clock pin.
VCAP1_CLKO (0] MFP7 |Video image interface 1 sensor clock pin.
192 [VSS P MFPO  |Ground pin.
58 1118|193 |vDD12 P MFPO  |Power supply for internal digital circuit.
194 |VSS P MFPO  |Ground pin.
195 [VUSB1_VDD12 P MFPO  |Power supply for USB1 Vppl2
196 [VUSB1_VDD12 P MFPO  |Power supply for USB1 Vppl2
197 |VUSB1_VSS P MFPO  |Ground pin for USB1.
198 [NC
199 [NC
200 |VUSB1_VSS P MFPO  |Ground pin for USB1.
119201 |USB1_DM A MFPO |USBL1 differential signal D-.
1201202 |USB1_DP A MFPO |USBL1 differential signal D+.
59 121|203 |vUSB1_VDD33 P MFPO  |Power supply for USB1 Vpp33
204 |vUSB1_VDD33 P MFPO  |Power supply for USB1 Vpp33
1221205 |USB1_REXT A MFPO  |USB1 module reference resister
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60 |123|206 [VUSBO_VDD12 P MFPO  |Power supply for USBO Vppl2
207 |VUSBO_VDD12 P MFPO  |Power supply for USBO Vppl2
208 |VUSBO_VSS P MFPO  |Ground pin for USBO.
209 |NC
210 |NC
211 |VUSBO_VSS P MFPO  |Ground pin for USBO.
61 |124|212|USBO_DM A MFPO  |USBO differential signal D-.
62 |125|213|USBO_DP A MFPO  |USBO differential signal D+.
63 |126 214 [VUSBO_VDD33 P MFPO  |Power supply for USBO Vpp33
215|VUSB0O_VDD33 P MFPO  |Power supply for USBO Vpp33
64 1127|216 [USBO_REXT A MFPO |USBO module reference resister
128 VSS P MFPO  |Ground Pin.
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4.2.2 NUC980 Multi-function Summary Table

Group Pin Name GPIO MFP Type Description
ADC_AINO PB.O MFP8 A ADC channel 0 analog input.
ADC_AIN1 PB.1 MFP8 A ADC channel 1 analog input.
ADC_AIN2 PB.2 MFP8 A ADC channel 2 analog input.
ADC_AIN3 PB.3 MFP8 A ADC channel 3 analog input.
ADC
ADC_AIN4 PB.4 MFP8 A ADC channel 4 analog input.
ADC_AIN5S PB.5 MFP8 A ADC channel 5 analog input.
ADC_AIN6 PB.6 MFP8 A ADC channel 6 analog input.
ADC_AIN7 PB.7 MFP8 A ADC channel 7 analog input.
PC.3 MFP7 |
PD.6 MFP4 |
CANO_RXD CANO bus receiver input.
PG.11 MFP4 |
PE.O MFP2 |
CANO
PC.4 MFP7 O
PD.7 MFP4 O
CANO_TXD CANO bus transmitter output.
PG.12 MFP4 o
PE.1 MFP2 o
PA.13 MFP5 |
PD.14 MFP4 |
CAN1_RXD CANL1 bus receiver input.
PG.13 MFP4 |
PE.2 MFP2 |
CAN1
PA.14 MFP5 o
PD.15 MFP4 o
CAN1_TXD CANL1 bus transmitter output.
PG.14 MFP4 o
PE.3 MFP2 o
PA.15 MFP5 |
PB.1 MFP4 |
CAN2_RXD PB.8 MFP3 | CAN2 bus receiver input.
PD.12 MFP4 |
CAN2
PE.4 MFP2 |
PG.10 MFP5 o
CAN2_TXD PB.3 MFP4 O CAN2 bus transmitter output.
PC.0 MFP3 o
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PD.13 MFP4 o
PE.5 MFP2 o
PA.O MFP7 |
CAN3_RXD PE.6 MFP2 | CANS3 bus receiver input.
PE.10 MFP2 |
CAN3
PA.1 MFP7 o
CAN3_TXD PE.7 MFP2 (0] CAN3 bus transmitter output.
PE.12 MFP2 O
System configuration and power on setting
CFG.0 CFG.0_PwrOnSet0 PG.0 - U with an internal pull-up. Internal pull-up only
active automatically during reset.
System configuration and power on setting
CFG.1 CFG.1_PwrOnSetl PG.1 - V) with an internal pull-up. Internal pull-up only
active automatically during reset.
System configuration and power on setting
CFG.2 CFG.2_PwrOnSet2 PG.2 - U with an internal pull-up. Internal pull-up only
active automatically during reset.
System configuration and power on setting
CFG.3 CFG.3_PwrOnSet3 PG.3 - V) with an internal pull-up. Internal pull-up only
active automatically during reset.
System configuration and power on setting
CFG.4 CFG.4_PwrOnSet4 PG.4 - 9] with an internal pull-up. Internal pull-up only
active automatically during reset.
System configuration and power on setting
CFG.5 CFG.5_PwrOnSet5 PG.5 - 9] with an internal pull-up. Internal pull-up only
active automatically during reset.
System configuration and power on setting
CFG.6 CFG.6_PwrOnSet6 PG.6 - 9] with an internal pull-up. Internal pull-up only
active automatically during reset.
System configuration and power on setting
CFG.7 CFG.7_PwrOnSet7 PG.7 - 9] with an internal pull-up. Internal pull-up only
active automatically during reset.
System configuration and power on setting
CFG.8 CFG.8_PwrOnSet8 PG.8 - 9] with an internal pull-up. Internal pull-up only
active automatically during reset.
System configuration and power on setting
CFG.9 CFG.9_PwrOnSet9 PG.9 - U with an internal pull-up. Internal pull-up only
active automatically during reset.
CLK CLK_OuUT PG.0 MFP3 (0] Internal clock selection output pin.
EBI_ADDRO PG.0 MFP1 O EBI address bus bit 0.
EBI_ADDR1 PG.1 MFP1 O EBI address bus bit 1.
EBI
PG.2 MFP1 O
EBI_ADDR2 EBI address bus bit 2.
PB.2 MFP1 O
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EBI_ADDR3 PG.3 MFP1 o EBI address bus bit 3.
EBI_ADDR4 PG.6 MFP1 o EBI address bus bit 4.
EBI_ADDR5 PG.7 MFP1 o EBI address bus bit 5.
EBI_ADDR®6 PG.8 MFP1 o EBI address bus bit 6.
EBI_ADDR7 PG.9 MFP1 O EBI address bus bit 7.
EBI_ADDRS8 PA.12 MFP1 o EBI address bus bit 8.
EBI_ADDR9 PA.11 MFP1 o EBI address bus bit 9.
EBI_ADDR10 PA.10 MFP1 O EBI address bus bit 10.
EBI_ADDR11 PB.8 MFP1 o EBI address bus bit 11.
PG.5 MFP1 o

EBI_ADDR12 EBI address bus bit 12.
PB.O MFP1 o
PA.13 MFP1 O

EBI_ADDR13 EBI address bus bit 13.
PB.6 MFP1 O
PA.14 MFP1 (0]

EBI_ADDR14 EBI address bus bit 14.
PB.4 MFP1 (0]

EBI_ADDR15 PB.7 MFP1 (0] EBI address bus bit 15.

EBI_ADDR16 PB.5 MFP1 o EBI address bus bit 16.

EBI_ADDR17 PB.1 MFP1 o EBI address bus bit 17.
PG.4 MFP1 o

EBI_ADDR18 EBI address bus bit 18.
PB.3 MFP1 o

EBI_ADDR19 PA.15 MFP1 (0] EBI address bus bit 19.
PG.10 MFP1 I/0

EBI_DATAO PC.0 MFP1 lfe} EBI data bus bit 0.
PB.13 MFP8 lfe}
PC.1 MFP1 lfe}

EBI_DATA1 EBI data bus bit 1.
PD.12 MFP8 I/0
PC.2 MFP1 I/0

EBI_DATA2 EBI data bus bit 2.
PD.13 MFP8 I/0
PC.3 MFP1 I/0

EBI_DATA3 EBI data bus bit 3.
PD.14 MFP8 I/0
PC.4 MFP1 I/0

EBI_DATA4 EBI data bus bit 4.
PD.15 MFP8 110

EBI_DATA5 PC.5 MFP1 I/0 EBI data bus bit 5.
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PF.0 MFP8 I/0
PC.6 MFP1 I/0
EBI_DATA6 EBI data bus bit 6.
PF.1 MFP8 lfe}
PC.7 MFP1 110
EBI_DATA7 EBI data bus bit 7.
PF.2 MFP8 110
PC.8 MFP1 I/0
EBI_DATA8 EBI data bus bit 8.
PF.3 MFP8 I/0
PC.9 MFP1 lfe}
EBI_DATA9 EBI data bus bit 9.
PF.4 MFP8 lfe}
PC.10 MFP1 I/0
EBI_DATA10 EBI data bus bit 10.
PF.5 MFP8 110
PC.11 MFP1 lfe}
EBI_DATAl1l EBI data bus bit 11.
PF.6 MFP8 lfe}
PC.12 MFP1 I/0
EBI_DATA12 EBI data bus bit 12.
PF.7 MFP8 110
PC.13 MFP1 lfe}
EBI_DATA13 EBI data bus bit 13.
PF.8 MFP8 lfe}
PC.14 MFP1 lfe}
EBI_DATA14 EBI data bus bit 14.
PF.9 MFP8 lfe}
PC.15 MFP1 I/0
EBI_DATA15 EBI data bus bit 15.
PF.10 MFP8 110
EBI_MCLK PA.1 MFP2 (0] EBI external clock output pin.
EBI_nCSO PA.9 MFP1 (0] EBI chip select 0 output pin.
EBI_nCS1 PA.6 MFP1 (0] EBI chip select 1 output pin.
EBI_nCS2 PA.1 MFP1 (0] EBI chip select 2 output pin.
EBI_nRE PA.8 MFP1 (0] EBI read enable output pin.
EBI_nWE PA.7 MFP1 (0] EBI write enable output pin.
PA.O MFP5 |
EINTO EINTO External interrupt O input pin.
PA.13 MFP8 |
PA.1 MFP5 |
EINT1 EINT1 External interrupt 1 input pin.
PA.14 MFP8 |
PB.3 MFP3 |
EINT2 EINT2 External interrupt 2 input pin.
PD.O MFP4 |
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PB.13 MFP2 I
PE.10 MFP5 I
PD.1 MFP4 |
EINT3 EINT3 PG.15 MFP4 | External interrupt 3 input pin.
PE.12 MFP5 |
PA.1 MFP3 110
12C0_SCL PG.10 MFP2 110 I°CO clock pin.
PE.12 MFP6 1/0
I’co
PA.O MFP3 1/0
12C0_SDA PA.15 MFP2 I/0 I°CO data input/output pin.
PE.10 MFP6 I/0
PA.14 MFP2 1/0
12C1_SCL PB.4 MFP2 110 I°C1 clock pin.
PC.3 MFP4 1/0
I’c1
PA.13 MFP2 1/0
12C1_SDA PB.6 MFP2 I/0 I°C1 data input/output pin.
PC.4 MFP4 1/0
PB.5 MFP2 1/0
12C2_SCL I°C2 clock pin.
PB.8 MFP2 1/0
1’c2
PB.7 MFP2 1/0
I2C2_SDA I°C2 data input/output pin.
PC.0 MFP2 1/0
PB.3 MFP2 1/0
12C3_SCL I°C3 clock pin.
PD.14 MFP3 1/0
I°’c3
PB.1 MFP2 1/0
I2C3_SDA I°C3 data input/output pin.
PD.15 MFP3 1/0
PA.3 MFP2 O
12S_BCLK PG.10 MFP8 O I’S_ bit clock output pin.
PB.4 MFP3 O
PA4 MFP2 |
I’s 12S_DI I°S_ data input pin.
PB.7 MFP3 |
PAS5 MFP2 O
12S_DO I°S_ data output pin.
PB.5 MFP3 O
12S_LRCK PA.2 MFP2 (0] I°S_ left right channel clock output pin.
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PA.15 MFP8 o
PB.6 MFP3 o
PA.6 MFP2 O
12S_MCLK I’S_ master clock output pin.
PB.1 MFP3 O
JTAGO_TCK PG.12 MFP7 | JTAGO clock input pin.
JTAGO_TDI PG.14 MFP7 I JTAGO data input pin.

JTAGO JTAGO_TDO PG.11 MFP7 o JTAGO data output pin.
JTAGO_TMS PG.13 MFP7 | JTAGO test mode selection input pin.
JTAGO_nTRST PG.15 MFP7 | JTAGO reset input pin.

JTAG1_TCK PA.3 MFP4 | JTAGL1 clock input pin.
JTAG1_TDI PA5 MFP4 | JTAGL1 data input pin.

JTAG1 JTAG1_TDO PA.2 MFP4 (0] JTAG1 data output pin.
JTAG1_TMS PA.4 MFP4 | JTAGL1 test mode selection input pin.
JTAG1_nTRST PA.6 MFP4 | JTAGL reset input pin.

NAND_ALE PC.3 MFP3 (0] NAND Flash address latch enable.
NAND_CLE PC.4 MFP3 O NAND Flash command latch enable.
NAND_DATAO PC.8 MFP3 1/0 NAND Flash data bus bit 0.
NAND_DATA1 PC.9 MFP3 1/0 NAND Flash data bus bit 1.
NAND_DATA2 PC.10 MFP3 1/0 NAND Flash data bus bit 2.
NAND_DATA3 PC.11 MFP3 I/0 NAND Flash data bus bit 3.
NAND_DATA4 PC.12 MFP3 1/0 NAND Flash data bus bit 4.

NAND NAND_DATAS PC.13 MFP3 I/0 NAND Flash data bus bit 5.
NAND_DATAG6 PC.14 MFP3 1/0 NAND Flash data bus bit 6.
NAND_DATA7 PC.15 MFP3 1/0 NAND Flash data bus bit 7.
NAND_RDYO PC.7 MFP3 | NAND Flash ready/busy pin.
NAND_nCSO PC.1 MFP3 O NAND Flash chip enable input.
NAND_nRE PC.6 MFP3 O NAND Flash read enable.
NAND_nWE PC.5 MFP3 O NAND Flash write enable.
NAND_nWP PC.2 MFP3 O NAND Flash write protect input.

PG.10 MFP7 O

PWMO PWMO0 PG.0 MFP6 o PWMOO counter synchronous trigger output
PD.12 MFP6 |0 pin.
PF.5 MFP4 O
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PA.15 MFP7 o
PWMO1 PG.1 MFP6 o PWMOl counter synchronous trigger output
PD.13 MFP6 |0 pin.
PF.6 MFP4 O
PA.14 MFP7 O
PG.2 MFP6 o
PWMO2 PD.14 MEP6 o Ei\r/XMOZ counter synchronous trigger output
PB.13 MFP4 O
PF.7 MFP4 O
PA.13 MFP7 O
PWMO3 PG.3 MFP6 o PWMO3 counter synchronous trigger output
PD.15 MFP6 |0 pin.
PF.8 MFP4 O
PG.6 MFP6 O
PWM10 PB.12 MFP2 o PWMlO counter synchronous trigger output
PG.11 MFP6  [o pin.
PF.9 MFP4 O
PG.7 MFP6 O
PWM11 PB.11 MFP2 o PWM11 counter synchronous trigger output
PG.12 MFP6  [O pin.
PF.10 MFP4 O
PWM1
PG.8 MFP6 o
PWM12 PB.10 MFP2 0 PWM12 counter synchronous trigger output
PG.13 MFP6 |0 pin.
PE.10 MFP4 O
PG.9 MFP6 o
PWM13 PB.9 MFP2 o PWM13 counter synchronous trigger output
PG.14 MFP6  [o pin.
PE.12 MFP4 O
QSPIO_CLK PD.3 MFP1 1/0 Quad SPI0 serial clock pin.
QSPIO_MISOO0 PD.5 MFP1 1/0 Quad SPI0 MISOO0 (Master In, Slave Out) pin.
QSPI0 QSPIO_MISO1 PD.7 MFP1 1/0 Quad SPI0 MISO1 (Master In, Slave Out) pin.
QSPIO_MOSIO PD.4 MFP1 1/0 Quad SPI0 MOSIO (Master Out, Slave In) pin.
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QSPIO_MOSI1 PD.6 MFP1 I/0 Quad SPI0 MOSI1 (Master Out, Slave In) pin.
QSPIO_SSO PD.2 MFP1 1/0 Quad SPIO slave select 0 pin.
PA.O MFP1 lfe}
QSPIO_SS1 Quad SPIO0 slave select 1 pin.
PD.O MFP1 110
RMIIO_CRSDV PE.1 MFP1 | RMIIO Carrier Sense/Receive Data input pin.
RMII0_MDC PE.9 MFP1 (0] RMII0 PHY Management Clock output pin.
RMIIO_MDIO PE.8 MFP1 I/0 RMIIO0 PHY Management Data pin.
RMII0_REFCLK PE.4 MFP1 | RMII0 mode clock input pin.
RMII0_RXDO PE.3 MFP1 | RMIIO Receive Data bus bit O.
RMIIO
RMII0_RXD1 PE.2 MFP1 | RMIIO Receive Data bus bit 1.
RMIIO_RXERR PE.O MFP1 | RMIIO Receive Data Error input pin.
RMIIO_TXDO PE.7 MFP1 O RMIIO Transmit Data bus bit 0.
RMIIO_TXD1 PE.6 MFP1 O RMIIO Transmit Data bus bit 1.
RMIIO_TXEN PE.5 MFP1 (0] RMIIO Transmit Enable output pin.
RMII1_CRSDV PF.1 MFP1 | RMII1 Carrier Sense/Receive Data input pin.
RMII1_MDC PF.9 MFP1 O RMII1 PHY Management Clock output pin.
RMII1_MDIO PF.8 MFP1 1/0 RMII1 PHY Management Data pin.
RMII1_REFCLK PF.4 MFP1 | RMII1 mode clock input pin.
RMII1_RXDO PF.3 MFP1 | RMII1 Receive Data bus bit 0.
RMII1
RMII1_RXD1 PF.2 MFP1 | RMII1 Receive Data bus bit 1.
RMII1_RXERR PF.0 MFP1 | RMII1 Receive Data Error input pin.
RMII1_TXDO PF.7 MFP1 (0] RMII1 Transmit Data bus bit O.
RMII1_TXD1 PF.6 MFP1 o RMII1 Transmit Data bus bit 1.
RMII1_TXEN PF.5 MFP1 (0] RMII1 Transmit Enable output pin.
PA.2 MFP3 |
SCO0_CD Smart Card 0 card detect pin.
PC.15 MFP4 |
PA5 MFP3 o
SCO_CLK Smart Card 0 clock pin.
PC.12 MFP4 (0]
SCOo PA.4 MFP3 I/0
SCO_DAT Smart Card 0 data pin.
PC.13 MFP4 I/0
PA.3 MFP3 o
SCO_PWR Smart Card 0 power pin.
PC.14 MFP4 (0]
SCO_RST PA.6 MFP3 (0] Smart Card 0 reset pin.
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PC.11 MFP4 o
PC.10 MFP4 |
SC1 _CD Smart Card 1 card detect pin.
PF.4 MFP4 |
PC.7 MFP4 o
SC1_CLK Smart Card 1 clock pin.
PF.1 MFP4 O
PC.8 MFP4 I/0
SC1 SC1_DAT Smart Card 1 data pin.
PF.2 MFP4 I/0
PC.9 MFP4 O
SC1_PWR Smart Card 1 power pin.
PF.3 MFP4 (0]
PC.6 MFP4 o
SC1_RST Smart Card 1 reset pin.
PF.0 MFP4 (0]
SDO_CLK PC.6 MFP6 (0] SD/SDIOO clock output pin
SDO0_CMD PC.5 MFP6 1/0 SD/SDIO0 command/response pin
SDO_DATAO PC.7 MFP6 I/0 SD/SDIOO data line bit 0.
SDO_DATAL PC.8 MFP6 I/0 SD/SDIOO data line bit 1.
SDO
SDO_DATA2 PC.9 MFP6 I/0 SD/SDIOO data line bit 2.
SDO_DATA3 PC.10 MFP6 lfe} SD/SDIOO data line bit 3.
PB.8 MFP6 |
SDO_nCD SD/SDIOO card detect input pin
PC.12 MFP6 |
SD1_CLK PF.1 MFP2 (0] SD/SDIO1 clock output pin
SD1_CMD PF.0 MFP2 I/0 SD/SDIO1 command/response pin
SD1_DATAO PF.2 MFP2 I/0 SD/SDIO1 data line bit 0.
SD1 SD1_DATA1l PF.3 MFP2 lfe} SD/SDIO1 data line bit 1.
SD1_DATA2 PF.4 MFP2 lfe} SD/SDIO1 data line bit 2.
SD1_DATA3 PF.5 MFP2 lfe} SD/SDIO1 data line bit 3.
SD1_nCD PF.6 MFP2 | SD/SDIOL1 card detect input pin
PC.6 MFP5 110
SPI0_CLK SPIO serial clock pin.
PD.9 MFP1 I/0
PC.8 MFP5 I/0
SPI0_MISO SPIO MISO (Master In, Slave Out) pin.
SPIO PD.11 MFP1 I/0
PC.4 MFP6 I/0
SPI0O_MOSI PC.7 MFP5 I/0 SPI0O MOSI (Master Out, Slave In) pin.
PC.14 MFP5 I/0
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PD.10 MFP1 I/0
PC.5 MFP5 I/0
SPIO_SSO0 SPIO slave select 0 pin.
PD.8 MFP1 lfe}
PB.3 MFP6 110
PC.0 MFP5 110
SPIO_SS1 SPIO slave select 1 pin.
PD.1 MFP1 I/0
PG.15 MFP1 I/0
PG.10 MFP6 lfe}
PB.4 MFP6 lfe}
SPI1_CLK SPI1 serial clock pin.
PB.10 MFP5 110
PG.12 MFP2 I/0
PB.5 MFP6 lfe}
SPI1_MISO PB.12 MFP5 1/0 SPI1 MISO (Master In, Slave Out) pin.
PG.14 MFP2 I/0
PB.7 MFP6 110
SPI1
SPI1_MOSI PB.11 MFP5 lfe} SPI1 MOSI (Master Out, Slave In) pin.
PG.13 MFP2 lfe}
PA.15 MFP6 lfe}
PB.6 MFP6 lfe}
SPI1_SS0 SPI1 slave select 0 pin.
PB.9 MFP5 110
PG.11 MFP2 I/0
PB.1 MFP6 I/0
SPI1_SS1 SPI1 slave select 1 pin.
PG.15 MFP2 lfe}
PB.1 MFP5 lfe}
TMO_EXT PB.S MEP7 /0 "I)'il:]nero external capture input/toggle output
PB.10 MFP3 I/0
PA.O MFP6 110
TMO TMO_ECNT PD.6 MFP3 I/0 Timer0 event counter input/toggle output pin.
PF.0 MFP3 I/0
PB.3 MFP5 I/0
TMO_TGL PC.0 MFP7 1/0 Timer0 event counter input/toggle output pin.
PB.9 MFP3 110
™1 TM1_EXT PA.13 MFP3 10 Timerl external capture inputitoggle output
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PD.1 MFP3 |10 pin.
PG.12 MFP3 110
PF.9 MFP3 1/0
PA.1 MFP6 1/0
TM1_ECNT PD.7 MFP3 1/0 Timerl event counter input/toggle output pin.
PF.1 MFP3 110
PA.14 MFP3 110
PD.O MFP3 1/0
TM1_TGL Timerl event counter input/toggle output pin.
PG.11 MFP3 I/0
PF.8 MFP3 I/0
PA.9 MFP3 I/0
TM2_EXT PB.11 MEP3 /0 ‘rl)'iirTerz external capture input/toggle output
PD.13 MFP2 1/0
PA.2 MFP6 I/0
T™M2 TM2_ECNT PD.8 MFP3 1/0 Timer2 event counter input/toggle output pin.
PF.2 MFP3 I/0
PA.10 MFP3 1/0
TM2_TGL PB.12 MFP3 1/0 Timer2 event counter input/toggle output pin.
PD.12 MFP2 1/0
T™M3 EXT PA.7 MFP3 Vo Tﬁmer3 external capture input/toggle output
- PD.15 MFP2 /0 pin.
PA.3 MFP6 I/0
T™M3 TM3_ECNT PD.9 MFP3 1/0 Timer3 event counter input/toggle output pin.
PF.3 MFP3 1/0
PA.8 MFP3 1/0
TM3_TGL Timer3 event counter input/toggle output pin.
PD.14 MFP2 I/0
PA.11 MFP3 I/0
TMA4_EXT PD.2 MEP3 /0 'Fl)':rr:er4 external capture input/toggle output
PF.6 MFP3 1/0
T™M4 PA4 MFP6 1/0
TM4_ECNT PD.10 MFP3 1/0 Timer4 event counter input/toggle output pin.
PF.4 MFP3 I/0
TM4_TGL PA.12 MFP3 1/0 Timer4 event counter input/toggle output pin.
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PD.3 MFP3 I/0
PB.13 MFP3 I/0
PA.15 MFP3 1/0
TM5_EXT PD.4 MEP3 /o 'Fl)'ierer5 external capture input/toggle output
PF.7 MFP3 1/0
PA.5 MFP6 I/0
TM5 TM5_ECNT PD.11 MFP3 I/0 Timer5 event counter input/toggle output pin.
PF.5 MFP3 1/0
PG.10 MFP3 I/0
TM5_TGL PD.5 MFP3 I/0 Timer5 event counter input/toggle output pin.
PF.10 MFP3 I/0
UARTO_RXD PF.11 MFP1 | UARTO data receiver input pin.
UARTO
UARTO_TXD PF.12 MFP1 (0] UARTO data transmitter output pin.
PC.8 MFP7 |
UART1_CTS UART1 clear to Send input pin.
PF.7 MFP2 |
PC.7 MFP7 O
UART1_RTS UARTL1 request to Send output pin.
PF.8 MFP2 O
PA.O MFP4 |
UART1
UART1_RXD PC.6 MFP7 | UART1 data receiver input pin.
PF.9 MFP2 |
PA.1 MFP4 O
UART1_TXD PC.5 MFP7 (0] UART1 data transmitter output pin.
PF.10 MFP2 O
PA.7 MFP2 |
UART2_CTS PG.2 MFP2 | UART?2 clear to Send input pin.
PB.0 MFP2 |
PA.8 MFP2 O
UART2_RTS UART2 request to Send output pin.
PG.3 MFP2 O
UART2
PA.9 MFP2 |
UART2_RXD PG.0 MFP2 | UART2 data receiver input pin.
PD.7 MFP2 |
PA.10 MFP2 O
UART2_TXD UART?2 data transmitter output pin.
PG.1 MFP2 O
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PD.6 MFP2 o
PB.12 MFP1 |
UART3_CTS PD.5 MFP2 | UARTS3 clear to Send input pin.
PF.4 MFP5 |
PB.11 MFP1 O
UART3_RTS PD.4 MFP2 (0] UART3 request to Send output pin.
PF.5 MFP5 o
PC.4 MFP5 |
UART3 PB.10 MFP1 |
UART3_RXD UART3 data receiver input pin.
PD.3 MFP2 |
PF.6 MFP5 |
PC.3 MFP5 O
PB.9 MFP1 O
UART3_TXD PD.2 MFP2 (0] UART3 data transmitter output pin.
PB.13 MFP5 o
PF.7 MFP5 o
PD.15 MFP1 |
UART4_CTS UART4 clear to Send input pin.
PE.O MFP5 |
PD.14 MFP1 o
UART4_RTS UART4 request to Send output pin.
PE.1 MFP5 O
PC.10 MFP7 |
UART4
UART4_RXD PD.13 MFP1 | UART4 data receiver input pin.
PE.2 MFP5 |
PC.9 MFP7 o
UART4_TXD PD.12 MFP1 (0] UART4 data transmitter output pin.
PE.3 MFP5 o
PG.4 MFP2 |
UART5_CTS UARTS clear to Send input pin.
PG.11 MFP5 |
PG.5 MFP2 o
UART5_RTS UARTS5 request to Send output pin.
UART5 PG.12 MFP5 o
PG.6 MFP2 |
UART5_RXD PD.1 MFP2 | UARTS data receiver input pin.
PG.13 MFP5 |
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PG.7 MFP2 o
UART5_TXD PD.O MFP2 (0] UARTS data transmitter output pin.
PG.14 MFP5 o
PA.2 MFP1 |
UART6_CTS UARTS6 clear to Send input pin.
PD.8 MFP2 |
PA.3 MFP1 o
UART6_RTS UART6 request to Send output pin.
PD.9 MFP2 o
PA.4 MFP1 |
UART6
UART6_RXD PD.11 MFP2 | UART6 data receiver input pin.
PE.8 MFP5 |
PA5 MFP1 o
UART6_TXD PD.10 MFP2 (0] UART6 data transmitter output pin.
PE.9 MFP5 O
PB.7 MFP5 |
UART7_CTS UARTY7 clear to Send input pin.
PF.0 MFP5 |
PB.5 MFP5 o
UART7_RTS UART?7 request to Send output pin.
PF.1 MFP5 o
PA.14 MFP6 |
PB.4 MFP5 |
UART7 UART7_RXD UARTY7 data receiver input pin.
PC.2 MFP4 |
PF.2 MFP5 |
PA.13 MFP6 O
PB.6 MFP5 o
UART7_TXD UARTY7 data transmitter output pin.
PC.1 MFP4 o
PF.3 MFP5 o
PG.9 MFP2 |
UART8_CTS UARTS clear to Send input pin.
PC.15 MFP7 |
PG.8 MFP2 o
UART8_RTS UARTS request to Send output pin.
PC.14 MFP7 o
UARTS8
PA.11 MFP2 |
UART8_RXD PC.0 MFP4 | UARTS data receiver input pin.
PC.13 MFP7 |
UART8_TXD PA.12 MFP2 (0] UARTS data transmitter output pin.
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PB.8 MFP4 o
PC.12 MFP7 o
UART9_CTS PE.4 MFP5 | UARTO clear to Send input pin.
PB.2 MFP7 o
UART9_RTS UART9 request to Send output pin.
PE.5 MFP5 O
PB.3 MFP7 |
UART9 UART9_RXD PE.6 MFP5 | UART9 data receiver input pin.
PE.10 MFP3 |
PB.1 MFP7 (0]
UART9_TXD PE.7 MFP5 (0] UART9 data transmitter output pin.
PE.12 MFP3 o
USBO USBO_VBUSVLD PE.11 MFP1 | USBO external VBUS regulator status pin.
PB.6 MFP4 A
PB.7 MFP4 A
USBHLO_DM USB 1.1 Host Lite 0 differential signal D-.
PB.9 MFP4 A
PD.14 MFP5 A
USBHLO
PB.4 MFP4 A
PB.5 MFP4 A
USBHLO_DP USB 1.1 Host Lite 0 differential signal D+.
PB.10 MFP4 A
PD.15 MFP5 A
PF.0 MFP6 A
USBHL1_DM USB 1.1 Host Lite 1 differential signal D-.
PE.O MFP6 A
USBHL1
PF.1 MFP6 A
USBHL1_DP USB 1.1 Host Lite 1 differential signal D+.
PE.1 MFP6 A
PF.2 MFP6 A
USBHL2_DM USB 1.1 Host Lite 2 differential signal D-.
PE.2 MFP6 A
USBHL2
PF.3 MFP6 A
USBHL2_DP USB 1.1 Host Lite 2 differential signal D+.
PE.3 MFP6 A
PF.4 MFP6 A
USBHL3_DM USB 1.1 Host Lite 3 differential signal D-.
PE.4 MFP6 A
USBHL3
PF.5 MFP6 A
USBHL3_DP USB 1.1 Host Lite 3 differential signal D+.
PE.5 MFP6 A
USBHL4 USBHL4_DM PA.15 MFP4 A USB 1.1 Host Lite 4 differential signal D-.
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PF.6 MFP6 A
PE.6 MFP6 A
PG.10 MFP4 A
PB.13 MFP6 A
USBHL4_DP USB 1.1 Host Lite 4 differential signal D+.
PF.7 MFP6 A
PE.7 MFP6 A
PA.13 MFP4 A
PB.11 MFP4 A
USBHL5_DM USB 1.1 Host Lite 5 differential signal D-.
PF.8 MFP6 A
PE.8 MFP6 A
USBHL5
PA.14 MFP4 A
PB.12 MFP4 A
USBHL5_DP USB 1.1 Host Lite 5 differential signal D+.
PF.9 MFP6 A
PE.9 MFP6 A
USBH USBH_PWREN PE.12 MFP1 O HSUSB external VBUS regulator enable pin.
USB USB_OVC PE.10 MFP1 | USB host bus power over voltage detector.
VCAPO_CLKO PC.3 MFP2 (0] Video image interface 0 sensor clock pin.
VCAPO_DATAO PC.8 MFP2 | Video image interface 0 data O pin.
VCAPO_DATA1l PC.9 MFP2 | Video image interface 0 data 1 pin.
VCAPO_DATA2 PC.10 MFP2 | Video image interface 0 data 2 pin.
VCAPO_DATA3 PC.11 MFP2 | Video image interface 0 data 3 pin.
VCAPO_DATA4 PC.12 MFP2 | Video image interface 0 data 4 pin.
VCAPO VCAPO_DATAS5 PC.13 MFP2 | Video image interface 0 data 5 pin.
VCAPO_DATA6 PC.14 MFP2 | Video image interface 0 data 6 pin.
VCAPO_DATA7 PC.15 MFP2 | Video image interface 0 data 7 pin.
VCAPO_FIELD PC.7 MFP2 | Video image interface 0 frame sync. pin.
VCAPO_HSYNC PC.5 MFP2 | Video image interface 0 horizontal sync. pin.
VCAPO_PCLK PC.4 MFP2 | Video image interface 0 pixel clock pin.
VCAPO_VSYNC PC.6 MFP2 | Video image interface 0 vertical sync. pin.
VCAP1_CLKO PE.12 MFP7 O Video image interface 1 sensor clock pin.
VCAP1_DATAO PE.2 MFP7 | Video image interface 1 data 0 pin.
VCAP1
VCAP1_DATA1l PE.3 MFP7 | Video image interface 1 data 1 pin.
VCAP1_DATA2 PE.4 MFP7 | Video image interface 1 data 2 pin.
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VCAP1_DATA3 PE.5 MFP7 | Video image interface 1 data 3 pin.
VCAP1_DATA4 PE.6 MFP7 | Video image interface 1 data 4 pin.
VCAP1_DATA5 PE.7 MFP7 | Video image interface 1 data 5 pin.
VCAP1_DATA6 PE.8 MFP7 | Video image interface 1 data 6 pin.
VCAP1_DATA7 PE.9 MFP7 | Video image interface 1 data 7 pin.
VCAP1_FIELD PE.10 MFP7 | Video image interface 1 frame sync. pin.
VCAP1_HSYNC PE.O MFP7 | Video image interface 1 horizontal sync. pin.
VCAP1_PCLK PF.10 MFP7 | Video image interface 1 pixel clock pin.
VCAP1_VSYNC PE.1 MFP7 | Video image interface 1 vertical sync. pin.
WDT WDT_nRST NnRESET MFP1 O Watch dog timer reset trigger output.
eMMCO_CLK PC.6 MFP6 (0] eMMCO clock output pin
eMMCO_CMD PC.5 MFP6 1/0 eMMCO command/response pin
eMMCO_DATAO PC.7 MFP6 1/0 eMMCO data line bit 0.
eMMCO
eMMCO_DATA1 PC.8 MFP6 I/0 eMMCO data line bit 1.
eMMCO_DATA2 PC.9 MFP6 I/0 eMMCO data line bit 2.
eMMCO_DATA3 PC.10 MFP6 I/0 eMMCO data line bit 3.
eMMC1_CLK PF.1 MFP2 (0] eMMCL1 clock output pin
eMMC1_CMD PF.0 MFP2 1/0 eMMC1 command/response pin
eMMC1_DATAO PF.2 MFP2 1/0 eMMC1 data line bit 0.
eMMC1
eMMC1_DATA1 PF.3 MFP2 1/0 eMMC1 data line bit 1.
eMMC1_DATA2 PF.4 MFP2 1/0 eMMC1 data line bit 2.
eMMC1_DATA3 PF.5 MFP2 I/0 eMMC1 data line bit 3.
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Pin Name Type MFP Description
PA.O 1/0 MFPO General purpose digital 1/0 pin.
QSPIO_SS1 1/0 MFP1 Quad SPIO slave select 1 pin.
12C0_SDA I/0 MFP3 I°CO data input/output pin.
PA.O UART1_RXD | MFP4 UART1 data receiver input pin.
EINTO | MFP5 External interrupt O input pin.
TMO_ECNT 1/0 MFP6 Timer0 event counter input/toggle output pin.
CAN3_RXD | MFP7 CANS3 bus receiver input.
PA.1 1/0 MFPO General purpose digital I/O pin.
EBI_nCS2 (0] MFP1 EBI chip select 2 output pin.
EBI_MCLK O MFP2 EBI external clock output pin.
12C0_SCL 110 MFP3 1>CO clock pin.
PA.1
UART1_TXD (0] MFP4 UART1 data transmitter output pin.
EINT1 | MFP5 External interrupt 1 input pin.
TM1_ECNT 1/0 MFP6 Timerl event counter input/toggle output pin.
CAN3_TXD (0] MFP7 CAN3 bus transmitter output.
PA.2 1/0 MFPO General purpose digital 1/0 pin.
UART6_CTS | MFP1 UARTS6 clear to Send input pin.
12S_LRCK (0] MFP2 I°S_ left right channel clock output pin.
PA2 SC0_CD | MFP3 Smart Card 0 card detect pin.
JTAG1_TDO (0] MFP4 JTAG1 data output pin.
TM2_ECNT 1/0 MFP6 Timer2 event counter input/toggle output pin.
PA.3 1/0 MFPO General purpose digital 1/0 pin.
UART6_RTS O MFP1 UARTS6 request to Send output pin.
12S_BCLK O MFP2 I’S_ bit clock output pin.
PAS SCO_PWR O MFP3 Smart Card O power pin.
JTAG1_TCK | MFP4 JTAGL clock input pin.
TM3_ECNT 1/0 MFP6 Timer3 event counter input/toggle output pin.
PA.4 1/0 MFPO General purpose digital 1/0 pin.
UART6_RXD | MFP1 UART6 data receiver input pin.
PA.4 12S_DI | MFP2 I°S_ data input pin.
SCO_DAT 1/0 MFP3 Smart Card 0 data pin.
JTAG1_TMS | MFP4 JTAGL1 test mode selection input pin.

Jan. 07, 2020 Page 74 of 1174 Rev 1.01



NnuvoTon

NUC980

—
Pin Name Type MFP Description
TM4_ECNT I/0 MFP6 Timer4 event counter input/toggle output pin.
PA.5 I/0 MFPO General purpose digital I/O pin.
UART6_TXD O MFP1 UART®6 data transmitter output pin.
12S_DO 0 MFP2 I°S_ data output pin.
PA.5
SCO_CLK O MFP3 Smart Card 0 clock pin.
JTAG1_TDI I MFP4 JTAGL data input pin.
TM5_ECNT I/0 MFP6 Timer5 event counter input/toggle output pin.
PA.6 1/0 MFPO General purpose digital I/O pin.
EBI_nCS1 O MFP1 EBI chip select 1 output pin.
PA.6 12S_MCLK O MFP2 I’S_ master clock output pin.
SCO_RST O MFP3 Smart Card 0 reset pin.
JTAG1_nTRST | MFP4 JTAG1 reset input pin.
PA.7 1/0 MFPO General purpose digital /O pin.
EBI_nWE O MFP1 EBI write enable output pin.
PAT UART2_CTS | MFP2 UART?2 clear to Send input pin.
TM3_EXT 1/0 MFP3 Timer3 external capture input/toggle output pin.
PA.8 1/0 MFPO General purpose digital I/O pin.
EBI_nRE (0] MFP1 EBI read enable output pin.
PAe UART2_RTS (0] MFP2 UART?2 request to Send output pin.
TM3_TGL 1/0 MFP3 Timer3 event counter input/toggle output pin.
PA.9 1/0 MFPO General purpose digital 1/0 pin.
EBI_nCSO0 O MFP1 EBI chip select 0 output pin.
PAS UART2_RXD | MFP2 UART?2 data receiver input pin.
TM2_EXT 1/0 MFP3 Timer2 external capture input/toggle output pin.
PA.10 1/0 MFPO General purpose digital I/O pin.
EBI_ADDR10 (0] MFP1 EBI address bus bit 10.
PA.10
UART2_TXD (0] MFP2 UART?2 data transmitter output pin.
TM2_TGL 1/0 MFP3 Timer2 event counter input/toggle output pin.
PA.11 1/0 MFPO General purpose digital 1/0 pin.
EBI_ADDR9 O MFP1 EBI address bus bit 9.
PA.11
UART8_RXD | MFP2 UARTS data receiver input pin.
TM4_EXT 1/0 MFP3 Timer4 external capture input/toggle output pin.
PA.12 |PA.12 I/0 MFPO General purpose digital I/O pin.
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EBI_ADDRS8 (@] MFP1 EBI address bus bit 8.
UART8_TXD (0] MFP2 UARTS data transmitter output pin.
TM4_TGL 1/0 MFP3 Timer4 event counter input/toggle output pin.
PA.13 1/0 MFPO General purpose digital 1/0 pin.
EBI_ADDR13 O MFP1 EBI address bus bit 13.
12C1_SDA I/0 MFP2 I°C1 data input/output pin.
TM1_EXT I/0 MFP3 Timerl external capture input/toggle output pin.
PA.13 |USBHL5 DM A MFP4 USB 1.1 Host Lite 5 differential signal D-.
CAN1_RXD | MFP5 CANL1 bus receiver input.
UART7_TXD O MFP6 UART?7 data transmitter output pin.
PWMO03 O MFP7 PWMO03 counter synchronous trigger output pin.
EINTO | MFP8 External interrupt O input pin.
PA.14 1/0 MFPO General purpose digital I/O pin.
EBI_ADDR14 O MFP1 EBI address bus bit 14.
I2C1_SCL 110 MFP2 I°C1 clock pin.
TM1_TGL 1/0 MFP3 Timerl event counter input/toggle output pin.
PA.14 |USBHL5 DP A MFP4 USB 1.1 Host Lite 5 differential signal D+.
CAN1_TXD (0] MFP5 CANL1 bus transmitter output.
UART7_RXD | MFP6 UARTY7 data receiver input pin.
PWMO02 O MFP7 PWMO02 counter synchronous trigger output pin.
EINT1 | MFP8 External interrupt 1 input pin.
PA.15 1/0 MFPO General purpose digital 1/0 pin.
EBI_ADDR19 (0] MFP1 EBI address bus bit 19.
12C0_SDA 110 MFP2 I°CO data input/output pin.
TM5_EXT 1/0 MFP3 Timer5 external capture input/toggle output pin.
PA.15 USBHL4_DM A MFP4 USB 1.1 Host Lite 4 differential signal D-.
CAN2_RXD | MFP5 CAN2 bus receiver input.
SPI1_SSO I/0 MFP6 SPI1 slave select O pin.
PWMO01 O MFP7 PWMOL1 counter synchronous trigger output pin.
12S_LRCK O MFP8 I°S_ left right channel clock output pin.
PB.O 1/0 MFPO General purpose digital 1/0 pin.
PB.0 EBI_ADDR12 O MFP1 EBI address bus bit 12.
UART2_CTS | MFP2 UART?2 clear to Send input pin.
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ADC_AINO A MFP8 ADC channel 0 analog input.
PB.1 I/0 MFPO General purpose digital I/O pin.
EBI_ADDR17 O MFP1 EBI address bus bit 17.
12C3_SDA 1/0 MFP2 I°C3 data input/output pin.
12S_MCLK O MFP3 I°’S_ master clock output pin.
PB.1 CAN2_RXD | MFP4 CAN2 bus receiver input.
TMO_EXT I/0 MFP5 Timer0 external capture input/toggle output pin.
SPI1_SS1 1/0 MFP6 SPI1 slave select 1 pin.
UART9_TXD O MFP7 UART9 data transmitter output pin.
ADC_AIN1 A MFP8 ADC channel 1 analog input.
PB.2 1/0 MFPO General purpose digital 1/0 pin.
EBI_ADDR2 O MFP1 EBI address bus bit 2.
Pe2 UART9_RTS (0] MFP7 UART9 request to Send output pin.
ADC_AIN2 A MFP8 ADC channel 2 analog input.
PB.3 1/0 MFPO General purpose digital 1/0 pin.
EBI_ADDR18 (0] MFP1 EBI address bus bit 18.
I2C3_SCL 110 MFP2 I°C3 clock pin.
EINT2 | MFP3 External interrupt 2 input pin.
PB.3 CAN2_TXD (0] MFP4 CANZ2 bus transmitter output.
TMO_TGL 1/0 MFP5 Timer0 event counter input/toggle output pin.
SPI0_SS1 I/0 MFP6 SPIO slave select 1 pin.
UART9_RXD | MFP7 UART?9 data receiver input pin.
ADC_AIN3 A MFP8 ADC channel 3 analog input.
PB.4 1/0 MFPO General purpose digital I/O pin.
EBI_ADDR14 O MFP1 EBI address bus bit 14.
I2C1_SCL 110 MFP2 I°C1 clock pin.
12S_BCLK o} MFP3 I’S_ bit clock output pin.
. USBHLO_DP A MFP4 USB 1.1 Host Lite 0 differential signal D+.
UART7_RXD | MFP5 UART?7 data receiver input pin.
SPI1_CLK 1/0 MFP6 SPI1 serial clock pin.
ADC_AIN4 A MFP8 ADC channel 4 analog input.
PB.5 1/0 MFPO General purpose digital 1/0 pin.
Pes EBI_ADDR16 (0] MFP1 EBI address bus bit 16.
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12C2_SCL 110 MFP2 I°C2 clock pin.
12S_DO o} MFP3 I’S_ data output pin.
USBHLO_DP A MFP4 USB 1.1 Host Lite 0 differential signal D+.
UART7_RTS (@] MFP5 UART?7 request to Send output pin.
SPI1_MISO 1/0 MFP6 SPI1 MISO (Master In, Slave Out) pin.
ADC_AIN5 A MFP8 ADC channel 5 analog input.
PB.6 I/0 MFPO General purpose digital I/O pin.
EBI_ADDR13 O MFP1 EBI address bus bit 13.
12C1_SDA 1/0 MFP2 I*C1 data input/output pin.
12S_LRCK O MFP3 I°S_ left right channel clock output pin.

Pee USBHLO_DM A MFP4 USB 1.1 Host Lite 0 differential signal D-.
UART7_TXD (0] MFP5 UARTY7 data transmitter output pin.
SPI1_SSO 1/0 MFP6 SPI1 slave select O pin.

ADC_AIN6 A MFP8 ADC channel 6 analog input.
PB.7 1/0 MFPO General purpose digital 1/0 pin.
EBI_ADDR15 (0] MFP1 EBI address bus bit 15.
12C2_SDA 110 MFP2 I°C2 data input/output pin.
12S_DI I MFP3 I°S_ data input pin.

PB.7
USBHLO_DM A MFP4 USB 1.1 Host Lite 0 differential signal D-.
UART7_CTS | MFP5 UARTY7 clear to Send input pin.
SPI1_MOSI I/0 MFP6 SPI1 MOSI (Master Out, Slave In) pin.
ADC_AIN7 A MFP8 ADC channel 7 analog input.
PB.8 1/0 MFPO General purpose digital I/O pin.
EBI_ADDR11 O MFP1 EBI address bus bit 11.
12C2_SCL 110 MFP2 I°C2 clock pin.

PB.8 CAN2_RXD | MFP3 CANZ2 bus receiver input.
UART8_TXD O MFP4 UARTS data transmitter output pin.
SDO_nCD | MFP6 SD/SDIOO card detect input pin
TMO_EXT 1/0 MFP7 Timer0 external capture input/toggle output pin.
PB.9 1/0 MFPO General purpose digital 1/0 pin.
UART3_TXD O MFP1 UARTS3 data transmitter output pin.

Pes PWM13 O MFP2 PWM13 counter synchronous trigger output pin.
TMO_TGL 1/0 MFP3 Timer0 event counter input/toggle output pin.
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USBHLO_DM A MFP4 USB 1.1 Host Lite 0 differential signal D-.

SPI1_SSO0 I/0 MFP5 SPI1 slave select O pin.

PB.10 1/0 MFPO General purpose digital 1/0 pin.

UART3_RXD | MFP1 UARTS3 data receiver input pin.

PWM12 O MFP2 PWM12 counter synchronous trigger output pin.
PE-10 TMO_EXT I/0 MFP3 Timer0 external capture input/toggle output pin.

USBHLO_DP A MFP4 USB 1.1 Host Lite 0 differential signal D+.

SPI1_CLK 1/0 MFP5 SPI1 serial clock pin.

PB.11 I/0 MFPO General purpose digital I/O pin.

UART3_RTS O MFP1 UARTS3 request to Send output pin.

PWM11 O MFP2 PWM11 counter synchronous trigger output pin.
PeA TM2_EXT 1/0 MFP3 Timer2 external capture input/toggle output pin.

USBHL5_DM A MFP4 USB 1.1 Host Lite 5 differential signal D-.

SPI1_MOSI I/0 MFP5 SPI1 MOSI (Master Out, Slave In) pin.

PB.12 1/0 MFPO General purpose digital 1/0 pin.

UART3_CTS | MFP1 UARTS3 clear to Send input pin.

PWM10 (0] MFP2 PWM10 counter synchronous trigger output pin.
PEL2 TM2_TGL 1/0 MFP3 Timer2 event counter input/toggle output pin.

USBHL5_DP A MFP4 USB 1.1 Host Lite 5 differential signal D+.

SPI1_MISO I/0 MFP5 SPI1 MISO (Master In, Slave Out) pin.

PB.13 1/0 MFPO General purpose digital 1/0 pin.

EINT2 | MFP2 External interrupt 2 input pin.

TM4_TGL 1/0 MFP3 Timer4 event counter input/toggle output pin.
PB.13  [PWMO02 (0] MFP4 PWMO02 counter synchronous trigger output pin.

UART3_TXD (0] MFP5 UART3 data transmitter output pin.

USBHL4_DP A MFP6 USB 1.1 Host Lite 4 differential signal D+.

EBI_DATAO 1/0 MFP8 EBI data bus bit 0.

PC.0 I/0 MFPO General purpose digital I/O pin.

EBI_DATAO 1/0 MFP1 EBI data bus bit 0.

12C2_SDA 1/0 MFP2 I°C2 data input/output pin.
Peo CAN2_TXD O MFP3 CAN2 bus transmitter output.

UART8_RXD | MFP4 UARTS data receiver input pin.

SPI0_SS1 I/0 MFP5 SPIO slave select 1 pin.
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TMO_TGL I/0 MFP7 Timer0 event counter input/toggle output pin.
PC.1 I/0 MFPO General purpose digital I/O pin.
EBI_DATAl 1/0 MFP1 EBI data bus bit 1.
Ped NAND_nCSO (@] MFP3 NAND Flash chip enable input.
UART7_TXD O MFP4 UART?7 data transmitter output pin.
PC.2 I/0 MFPO General purpose digital I/O pin.
EBI_DATA2 110 MFP1 EBI data bus bit 2.
he? NAND_nWP (0] MFP3 NAND Flash write protect input.
UART7_RXD | MFP4 UARTY7 data receiver input pin.
PC.3 I/0 MFPO General purpose digital I/O pin.
EBI_DATA3 1/0 MFP1 EBI data bus bit 3.
VCAPQO_CLKO (0] MFP2 Video image interface 0 sensor clock pin.
PC.3 NAND_ALE O MFP3 NAND Flash address latch enable.
I2C1_SCL 110 MFP4 I°C1 clock pin.
UART3_TXD O MFP5 UART3 data transmitter output pin.
CANO_RXD | MFP7 CANO bus receiver input.
PC.4 1/0 MFPO General purpose digital I/O pin.
EBI_DATA4 1/0 MFP1 EBI data bus bit 4.
VCAPQO_PCLK | MFP2 Video image interface 0 pixel clock pin.
NAND_CLE (0] MFP3 NAND Flash command latch enable.
ped 12C1_SDA 1/0 MFP4 I°C1 data input/output pin.
UART3_RXD | MFP5 UART3 data receiver input pin.
SPIO_MOSI 1/0 MFP6 SPIO MOSI (Master Out, Slave In) pin.
CANO_TXD (0] MFP7 CANO bus transmitter output.
PC.5 1/0 MFPO General purpose digital I/O pin.
EBI_DATAS5 1/0 MFP1 EBI data bus bit 5.
VCAPO_HSYNC | MFP2 Video image interface 0 horizontal sync. pin.
PCS NAND_nWE O MFP3 NAND Flash write enable.
SPI0_SS0 1/0 MFP5 SPIO0 slave select 0 pin.
SDO_CMD/eMMCO_CMD 1/0 MFP6 SD/SDIO0 command/response pin
eMMCO command/response pin
UART1_TXD O MFP7 UART1 data transmitter output pin.
PC.6 I/0 MFPO General purpose digital I/O pin.
P EBI_DATA6 1/0 MFP1 EBI data bus bit 6.
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VCAPO_VSYNC | MFP2 Video image interface 0 vertical sync. pin.
NAND_nRE (@] MFP3 NAND Flash read enable.
SC1_RST O MFP4 Smart Card 1 reset pin.
SPI0_CLK 1/0 MFP5 SPIO0 serial clock pin.
SDO_CLK/eMMCO_CLK O MFP6 SD/SDIOO clock output pin
eMMCO clock output pin
UART1_RXD | MFP7 UART1 data receiver input pin.
PC.7 1/0 MFPO General purpose digital I/O pin.
EBI_DATA7 1/0 MFP1 EBI data bus bit 7.
VCAPO_FIELD | MFP2 Video image interface 0 frame sync. pin.
NAND_RDYO [ MFP3 NAND Flash ready/busy pin.
PC.7 SC1_CLK O MFP4 Smart Card 1 clock pin.
SPIO_MOSI 1/0 MFP5 SPIO MOSI (Master Out, Slave In) pin.
SDO_DATA0/eMMCO_DATA |[I/O MFP6 SD/SDIOO data line bit 0.
0 eMMCO data line bit 0.
UART1_RTS O MFP7 UARTL1 request to Send output pin.
PC.8 I/0 MFPO General purpose digital I/O pin.
EBI_DATA8 1/0 MFP1 EBI data bus bit 8.
VCAPQ_DATAO | MFP2 Video image interface 0 data O pin.
NAND_DATAO 1/0 MFP3 NAND Flash data bus bit 0.
PC.8  |sc1 DAT /0 MFP4 Smart Card 1 data pin.
SPIO_MISO I/0 MFP5 SPIO MISO (Master In, Slave Out) pin.
SDO_DATA1/eMMCO_DATA [I/O MFP6 SD/SDIOO data line bit 1.
1 eMMCO data line bit 1.
UART1_CTS | MFP7 UART1 clear to Send input pin.
PC.9 1/0 MFPO General purpose digital I/O pin.
EBI_DATA9 1/0 MFP1 EBI data bus bit 9.
VCAPO_DATA1 | MFP2 Video image interface 0 data 1 pin.
pC9 NAND_DATA1 1/0 MFP3 NAND Flash data bus bit 1.
SC1_PWR O MFP4 Smart Card 1 power pin.
SDO_DATA2/eMMCO_DATA [I/O MFP6 SD/SDIOO data line bit 2.
2 eMMCO data line bit 2.
UART4_TXD O MFP7 UART4 data transmitter output pin.
PC.10 |PC.10 1/0 MFPO General purpose digital 1/0 pin.
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EBI_DATA10 110 MFP1 EBI data bus bit 10.
VCAPO_DATA2 | MFP2 Video image interface 0 data 2 pin.
NAND_DATA2 1/0 MFP3 NAND Flash data bus bit 2.
SC1 _CD | MFP4 Smart Card 1 card detect pin.
SDO_DATA3/eMMCO_DATA [I/O MFP6 SD/SDIOO data line bit 3.
3 eMMCO data line bit 3.
UART4_RXD | MFP7 UART4 data receiver input pin.
PC.11 1/0 MFPO General purpose digital I/O pin.
EBI_DATA1l 1/0 MFP1 EBI data bus bit 11.

PC.11 |[VCAPO_DATA3 | MFP2 Video image interface 0 data 3 pin.
NAND_DATA3 1/0 MFP3 NAND Flash data bus bit 3.
SCO_RST O MFP4 Smart Card 0 reset pin.

PC.12 1/0 MFPO General purpose digital I/O pin.
EBI_DATA12 1/0 MFP1 EBI data bus bit 12.
VCAPO_DATA4 | MFP2 Video image interface 0 data 4 pin.

PC.12 NAND_DATA4 1/0 MFP3 NAND Flash data bus bit 4.
SCO_CLK O MFP4 Smart Card 0 clock pin.

SDO0_nCD | MFP6 SD/SDIOO card detect input pin
UART8_TXD (0] MFP7 UARTS data transmitter output pin.
PC.13 1/0 MFPO General purpose digital I/O pin.
EBI_DATA13 1/0 MFP1 EBI data bus bit 13.
VCAPO_DATAS | MFP2 Video image interface 0 data 5 pin.

Pes NAND_DATAS5 1/0 MFP3 NAND Flash data bus bit 5.
SCO_DAT 1/0 MFP4 Smart Card 0 data pin.
UART8_RXD | MFP7 UARTS data receiver input pin.
PC.14 1/0 MFPO General purpose digital 1/0 pin.
EBI_DATA14 1/0 MFP1 EBI data bus bit 14.
VCAPO_DATAG6 | MFP2 Video image interface 0 data 6 pin.

PC.14 NAND_DATA6 1/0 MFP3 NAND Flash data bus bit 6.
SCO_PWR O MFP4 Smart Card O power pin.
SPI0_MOSI 1/0 MFP5 SPI0 MOSI (Master Out, Slave In) pin.
UART8_RTS O MFP7 UARTS request to Send output pin.
PC.15 I/0 MFPO General purpose digital I/O pin.

PC.15
EBI_DATA15 1/0 MFP1 EBI data bus bit 15.
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VCAPO_DATA7 | MFP2 Video image interface 0 data 7 pin.
NAND_DATA7 110 MFP3 NAND Flash data bus bit 7.
SCO0_CD | MFP4 Smart Card 0 card detect pin.
UART8_CTS | MFP7 UARTS clear to Send input pin.
PD.O 1/0 MFPO General purpose digital 1/0 pin.
QSPIO_SS1 1/0 MFP1 Quad SPIO slave select 1 pin.
PD.O UART5_TXD (0] MFP2 UARTS data transmitter output pin.
TM1_TGL 1/0 MFP3 Timerl event counter input/toggle output pin.
EINT2 | MFP4 External interrupt 2 input pin.
PD.1 1/0 MFPO General purpose digital /0 pin.
SPIO_SS1 I/0 MFP1 SPIO slave select 1 pin.
PD.1 UART5_RXD | MFP2 UARTS5 data receiver input pin.
TM1_EXT 1/0 MFP3 Timerl external capture input/toggle output pin.
EINT3 | MFP4 External interrupt 3 input pin.
PD.2 1/0 MFPO General purpose digital 1/0 pin.
QSPIO_SSO 1/0 MFP1 Quad SPIO0 slave select 0 pin.
Po2 UART3_TXD (0] MFP2 UART3 data transmitter output pin.
TM4_EXT 1/0 MFP3 Timer4 external capture input/toggle output pin.
PD.3 1/0 MFPO General purpose digital I/O pin.
QSPIO_CLK I/0 MFP1 Quad SPIO serial clock pin.
oD UART3_RXD | MFP2 UART3 data receiver input pin.
TM4_TGL 1/0 MFP3 Timer4 event counter input/toggle output pin.
PD.4 1/0 MFPO General purpose digital I/O pin.
QSPIO_MOSIO 1/0 MFP1 Quad SPI0 MOSIO (Master Out, Slave In) pin.
Poa UART3_RTS (0] MFP2 UART3 request to Send output pin.
TM5_EXT 1/0 MFP3 Timer5 external capture input/toggle output pin.
PD.5 1/0 MFPO General purpose digital 1/0 pin.
QSPIO_MISOO0 110 MFP1 Quad SPI0 MISOO0 (Master In, Slave Out) pin.
PDo UART3_CTS | MFP2 UARTS3 clear to Send input pin.
TM5_TGL 1/0 MFP3 Timer5 event counter input/toggle output pin.
PD.6 1/0 MFPO General purpose digital 1/0 pin.
PD.6 QSPIO_MOSI1 110 MFP1 Quad SPI0 MOSI1 (Master Out, Slave In) pin.
UART2_TXD O MFP2 UART2 data transmitter output pin.
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TMO_ECNT I/0 MFP3 Timer0 event counter input/toggle output pin.
CANO_RXD | MFP4 CANO bus receiver input.
PD.7 1/0 MFPO General purpose digital 1/0 pin.
QSPI0_MISO1 1/0 MFP1 Quad SPI0 MISO1 (Master In, Slave Out) pin.
PD.7 UART2_RXD | MFP2 UART2 data receiver input pin.
TM1_ECNT I/0 MFP3 Timerl event counter input/toggle output pin.
CANO_TXD (0] MFP4 CANO bus transmitter output.
PD.8 1/0 MFPO General purpose digital I/O pin.
SPIO_SSO0 I/0 MFP1 SPIO slave select O pin.
Ppe UART6_CTS | MFP2 UARTS6 clear to Send input pin.
TM2_ECNT 1/0 MFP3 Timer2 event counter input/toggle output pin.
PD.9 1/0 MFPO General purpose digital I/O pin.
SPIO_CLK 1/0 MFP1 SPIO serial clock pin.
Po9 UART6_RTS O MFP2 UARTS6 request to Send output pin.
TM3_ECNT 1/0 MFP3 Timer3 event counter input/toggle output pin.
PD.10 I/0 MFPO General purpose digital I/O pin.
SPIO_MOSI 1/0 MFP1 SPI0O MOSI (Master Out, Slave In) pin.
Pp-10 UART6_TXD (0] MFP2 UART6 data transmitter output pin.
TM4_ECNT 1/0 MFP3 Timer4 event counter input/toggle output pin.
PD.11 I/0 MFPO General purpose digital I/O pin.
SPI0_MISO I/0 MFP1 SPIO MISO (Master In, Slave Out) pin.
P UART6_RXD | MFP2 UART6 data receiver input pin.
TM5_ECNT 1/0 MFP3 Timer5 event counter input/toggle output pin.
PD.12 1/0 MFPO General purpose digital I/O pin.
UART4_TXD (0] MFP1 UART4 data transmitter output pin.
TM2_TGL 1/0 MFP2 Timer2 event counter input/toggle output pin.
Ppi2 CAN2_RXD | MFP4 CAN2 bus receiver input.
PWMO0O0 O MFP6 PWMOO counter synchronous trigger output pin.
EBI_DATAl 1/0 MFP8 EBI data bus bit 1.
PD.13 1/0 MFPO General purpose digital 1/0 pin.
UART4_RXD | MFP1 UART4 data receiver input pin.
Po13 TM2_EXT 1/0 MFP2 Timer2 external capture input/toggle output pin.
CAN2_TXD (0] MFP4 CAN2 bus transmitter output.
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PWMO1 (0] MFP6 PWMO01 counter synchronous trigger output pin.
EBI_DATA2 110 MFP8 EBI data bus bit 2.
PD.14 1/0 MFPO General purpose digital 1/0 pin.
UART4_RTS (@] MFP1 UART4 request to Send output pin.
TM3_TGL 1/0 MFP2 Timer3 event counter input/toggle output pin.
12C3_SCL 110 MFP3 I°C3 clock pin.

PD.14
CAN1_RXD | MFP4 CANL1 bus receiver input.

USBHLO_DM A MFP5 USB 1.1 Host Lite 0 differential signal D-.
PWMO02 O MFP6 PWMO02 counter synchronous trigger output pin.
EBI_DATA3 1/0 MFP8 EBI data bus bit 3.

PD.15 1/0 MFPO General purpose digital 1/0 pin.

UART4_CTS | MFP1 UART4 clear to Send input pin.

TM3_EXT 1/0 MFP2 Timer3 external capture input/toggle output pin.
I2C3_SDA 110 MFP3 I°C3 data input/output pin.

PD.15
CAN1_TXD O MFP4 CANL1 bus transmitter output.

USBHLO_DP A MFP5 USB 1.1 Host Lite 0 differential signal D+.
PWMO03 (0] MFP6 PWMO03 counter synchronous trigger output pin.
EBI_DATA4 1/0 MFP8 EBI data bus bit 4.

PE.O 1/0 MFPO General purpose digital I/O pin.

RMIIO_RXERR | MFP1 RMIIO Receive Data Error input pin.
CANO_RXD | MFP2 CANO bus receiver input.

PEo UART4_CTS | MFP5 UART4 clear to Send input pin.

USBHL1_DM A MFP6 USB 1.1 Host Lite 1 differential signal D-.
VCAP1_HSYNC | MFP7 Video image interface 1 horizontal sync. pin.
PE.1 1/0 MFPO General purpose digital I/O pin.
RMII0O_CRSDV | MFP1 RMIIO Carrier Sense/Receive Data input pin.
CANO_TXD (0] MFP2 CANO bus transmitter output.

PEd UART4_RTS O MFP5 UART4 request to Send output pin.
USBHL1_DP A MFP6 USB 1.1 Host Lite 1 differential signal D+.
VCAP1_VSYNC | MFP7 Video image interface 1 vertical sync. pin.

PE.2 1/0 MFPO General purpose digital /0 pin.

PE.2 RMIIO_RXD1 | MFP1 RMIIO Receive Data bus bit 1.
CAN1_RXD | MFP2 CANL1 bus receiver input.
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UART4_RXD | MFP5 UART4 data receiver input pin.
USBHL2_DM A MFP6 USB 1.1 Host Lite 2 differential signal D-.
VCAP1_DATAO | MFP7 Video image interface 1 data O pin.
PE.3 1/0 MFPO General purpose digital 1/0 pin.
RMII0_RXDO | MFP1 RMIIO Receive Data bus bit 0.
CAN1_TXD (0] MFP2 CANL1 bus transmitter output.

PEs UART4_TXD (0] MFP5 UART4 data transmitter output pin.
USBHL2_DP A MFP6 USB 1.1 Host Lite 2 differential signal D+.
VCAP1_DATA1l | MFP7 Video image interface 1 data 1 pin.

PE.4 1/0 MFPO General purpose digital 1/0 pin.
RMIIO_REFCLK | MFP1 RMII0 mode clock input pin.
CAN2_RXD | MFP2 CANZ2 bus receiver input.

PEd UART9_CTS | MFP5 UART?9 clear to Send input pin.
USBHL3_DM A MFP6 USB 1.1 Host Lite 3 differential signal D-.
VCAP1_DATA2 | MFP7 Video image interface 1 data 2 pin.

PE.5 1/0 MFPO General purpose digital 1/0 pin.
RMIIO_TXEN (0] MFP1 RMIIO Transmit Enable output pin.
CAN2_TXD (0] MFP2 CANZ2 bus transmitter output.

PES UART9_RTS (0] MFP5 UART9 request to Send output pin.
USBHL3_DP A MFP6 USB 1.1 Host Lite 3 differential signal D+.
VCAP1_DATA3 | MFP7 Video image interface 1 data 3 pin.

PE.6 1/0 MFPO General purpose digital 1/0 pin.
RMII0_TXD1 (0] MFP1 RMIIO Transmit Data bus bit 1.
CAN3_RXD | MFP2 CANS3 bus receiver input.

PEs UART9_RXD | MFP5 UART?9 data receiver input pin.
USBHL4_DM A MFP6 USB 1.1 Host Lite 4 differential signal D-.
VCAP1_DATA4 | MFP7 Video image interface 1 data 4 pin.

PE.7 1/0 MFPO General purpose digital 1/0 pin.
RMIIO_TXDO O MFP1 RMIIO Transmit Data bus bit 0.
CAN3_TXD O MFP2 CANS3 bus transmitter output.

PEI UART9_TXD O MFP5 UART?9 data transmitter output pin.
USBHL4_DP A MFP6 USB 1.1 Host Lite 4 differential signal D+.
VCAP1_DATAS | MFP7 Video image interface 1 data 5 pin.
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PE.8 I/0 MFPO General purpose digital I/O pin.
RMII0O_MDIO I/0 MFP1 RMII0 PHY Management Data pin.

PE.8 UART6_RXD | MFP5 UART®6 data receiver input pin.
USBHL5_DM A MFP6 USB 1.1 Host Lite 5 differential signal D-.
VCAP1_DATA6 | MFP7 Video image interface 1 data 6 pin.

PE.9 I/0 MFPO General purpose digital I/O pin.
RMII0O_MDC (0] MFP1 RMII0 PHY Management Clock output pin.

PE.9 UART6_TXD (0] MFP5 UART6 data transmitter output pin.
USBHL5_DP A MFP6 USB 1.1 Host Lite 5 differential signal D+.
VCAP1_DATA7 1 MFP7 Video image interface 1 ata 7 pin.

PE.10 1/0 MFPO General purpose digital 1/0 pin.

USB_OVC | MFP1 USB host bus power over voltage detector.
CAN3_RXD | MFP2 CANS3 bus receiver input.

UART9_RXD | MFP3 UART9 data receiver input pin.

PEA0 PWM12 O MFP4 PWM12 counter synchronous trigger output pin.
EINT2 | MFP5 External interrupt 2 input pin.
12C0_SDA 110 MFP6 I°CO data input/output pin.

VCAP1_FIELD | MFP7 Video image interface 1 frame sync. pin.
PE.11 1/0 MFPO General purpose digital I/O pin.

PE.11
USBO_VBUSVLD | MFP1 USBO external VBUS regulator status pin.
PE.12 1/0 MFPO General purpose digital 1/0 pin.
USBH_PWREN (0] MFP1 HSUSB external VBUS regulator enable pin.
CAN3_TXD (0] MFP2 CANS3 bus transmitter output.

UART9_TXD (0] MFP3 UART9 data transmitter output pin.

PEL2 PWM13 (0] MFP4 PWM13 counter synchronous trigger output pin.
EINT3 | MFP5 External interrupt 3 input pin.
12C0_SCL 110 MFP6 1>CO clock pin.

VCAP1_CLKO (0] MFP7 Video image interface 1 sensor clock pin.
PF.0 1/0 MFPO General purpose digital 1/0 pin.
RMII1_RXERR | MFP1 RMII1 Receive Data Error input pin.
PEO SD1_CMD/eMMC1_CMD 1/0 MFP2 SD/SDIO1 command/response pin
eMMC1 command/response pin
TMO_ECNT 1/0 MFP3 Timer0 event counter input/toggle output pin.
SC1_RST O MFP4 Smart Card 1 reset pin.
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UART7_CTS | MFP5 UARTY7 clear to Send input pin.
USBHL1_DM A MFP6 USB 1.1 Host Lite 1 differential signal D-.
EBI_DATAS 1/0 MFP8 EBI data bus bit 5.
PF.1 1/0 MFPO General purpose digital 1/0 pin.
RMII1_CRSDV | MFP1 RMII1 Carrier Sense/Receive Data input pin.
SD1_CLK/eMMC1_CLK (0] MFP2 SD/SDIOL1 clock output pin
eMMC1 clock output pin

PE.1 TM1_ECNT 1/0 MFP3 Timerl event counter input/toggle output pin.
SC1_CLK (0] MFP4 Smart Card 1 clock pin.
UART7_RTS O MFP5 UART?7 request to Send output pin.
USBHL1_DP A MFP6 USB 1.1 Host Lite 1 differential signal D+.
EBI_DATA6 1/0 MFP8 EBI data bus bit 6.
PF.2 1/0 MFPO General purpose digital I/O pin.
RMII1_RXD1 | MFP1 RMII1 Receive Data bus bit 1.
SD1_DATAO/eMMC1_DATA [I/O MFP2 SD/SDIO1 data line bit 0.
0 eMMCL data line bit 0.

PE.2 TM2_ECNT 1/0 MFP3 Timer2 event counter input/toggle output pin.
SC1_DAT I/0 MFP4 Smart Card 1 data pin.
UART7_RXD | MFP5 UARTY7 data receiver input pin.
USBHL2_DM A MFP6 USB 1.1 Host Lite 2 differential signal D-.
EBI_DATA7 1/0 MFP8 EBI data bus bit 7.
PF.3 1/0 MFPO General purpose digital 1/0 pin.
RMII1_RXDO | MFP1 RMII1 Receive Data bus bit 0.
SD1_DATAl/eMMC1_DATA [I/O MFP2 SD/SDIO1 data line bit 1.
1 eMMCL1 data line bit 1.

PF.3 TM3_ECNT 1/0 MFP3 Timer3 event counter input/toggle output pin.
SC1_PWR O MFP4 Smart Card 1 power pin.
UART7_TXD O MFP5 UART?7 data transmitter output pin.
USBHL2_DP A MFP6 USB 1.1 Host Lite 2 differential signal D+.
EBI_DATA8 1/0 MFP8 EBI data bus bit 8.
PF.4 1/0 MFPO General purpose digital 1/0 pin.

PE4 RMII1_REFCLK | MFP1 RMII1 mode clock input pin.
SD1 _DATA2/eMMC1_DATA [I/O MFP2 SD/SDIOL1 data line bit 2.
2 eMMCL data line bit 2.
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TM4_ECNT I/0 MFP3 Timer4 event counter input/toggle output pin.
SC1_CD | MFP4 Smart Card 1 card detect pin.
UART3_CTS | MFP5 UARTS3 clear to Send input pin.
USBHL3_DM A MFP6 USB 1.1 Host Lite 3 differential signal D-.
EBI_DATA9 1/0 MFP8 EBI data bus bit 9.
PF.5 I/0 MFPO General purpose digital I/O pin.
RMII1_TXEN o MFP1 RMII1 Transmit Enable output pin.
SD1 _DATA3/eMMC1_DATA [I/O MFP2 SD/SDIO1 data line bit 3.
3 eMMCL data line bit 3.

PE.5 TM5_ECNT 1/0 MFP3 Timer5 event counter input/toggle output pin.
PWMO0O0 O MFP4 PWMOO counter synchronous trigger output pin.
UART3_RTS O MFP5 UARTS3 request to Send output pin.
USBHL3_DP A MFP6 USB 1.1 Host Lite 3 differential signal D+.
EBI_DATA10 1/0 MFP8 EBI data bus bit 10.

PF.6 1/0 MFPO General purpose digital 1/0 pin.

RMII1_TXD1 O MFP1 RMII1 Transmit Data bus bit 1.

SD1 nCD | MFP2 SD/SDIOL1 card detect input pin

TM4_EXT 1/0 MFP3 Timer4 external capture input/toggle output pin.

Pre PWMO1 (0] MFP4 PWMO1 counter synchronous trigger output pin.
UART3_RXD | MFP5 UART3 data receiver input pin.

USBHL4_DM A MFP6 USB 1.1 Host Lite 4 differential signal D-.
EBI_DATA1l 1/0 MFP8 EBI data bus bit 11.

PF.7 1/0 MFPO General purpose digital 1/0 pin.

RMII1_TXDO (0] MFP1 RMII1 Transmit Data bus bit 0.

UART1_CTS | MFP2 UART1 clear to Send input pin.

TM5_EXT 1/0 MFP3 Timer5 external capture input/toggle output pin.

i PWMO02 O MFP4 PWMO02 counter synchronous trigger output pin.
UART3_TXD O MFP5 UART3 data transmitter output pin.
USBHL4_DP A MFP6 USB 1.1 Host Lite 4 differential signal D+.
EBI_DATA12 1/0 MFP8 EBI data bus bit 12.

PF.8 1/0 MFPO General purpose digital 1/0 pin.
RMII1_MDIO 1/0 MFP1 RMII1 PHY Management Data pin.

Pre UART1_RTS O MFP2 UARTL1 request to Send output pin.

TM1_TGL 1/0 MFP3 Timerl event counter input/toggle output pin.
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PWMO03 (0] MFP4 PWMO03 counter synchronous trigger output pin.
USBHL5_DM A MFP6 USB 1.1 Host Lite 5 differential signal D-.
EBI_DATA13 1/0 MFP8 EBI data bus bit 13.
PF.9 1/0 MFPO General purpose digital 1/0 pin.
RMII1_MDC O MFP1 RMII1 PHY Management Clock output pin.
UART1_RXD | MFP2 UART1 data receiver input pin.
PF.9 TM1_EXT I/0 MFP3 Timerl external capture input/toggle output pin.
PWM10 (0] MFP4 PWM10 counter synchronous trigger output pin.
USBHL5_DP A MFP6 USB 1.1 Host Lite 5 differential signal D+.
EBI_DATA14 1/0 MFP8 EBI data bus bit 14.
PF.10 1/0 MFPO General purpose digital /0 pin.
UART1_TXD (0] MFP2 UART1 data transmitter output pin.
TM5_TGL 1/0 MFP3 Timer5 event counter input/toggle output pin.
Pr0 PWM11 O MFP4 PWM11 counter synchronous trigger output pin.
VCAP1_PCLK | MFP7 Video image interface 1 pixel clock pin.
EBI_DATA15 1/0 MFP8 EBI data bus bit 15.
PF.11 1/0 MFPO General purpose digital I/O pin.
PF.11
UARTO_RXD | MFP1 UARTO data receiver input pin.
PF.12 1/0 MFPO General purpose digital I/O pin.
PF.12
UARTO_TXD O MFP1 UARTO data transmitter output pin.
PG.0 I/0 MFPO General purpose digital I/O pin.
EBI_ADDRO (0] MFP1 EBI address bus bit 0.
UART2_RXD | MFP2 UART?2 data receiver input pin.
PG.0 CLK_OUT (6] MFP3 Internal clock selection output pin.
PWMO00 (0] MFP6 PWMOO counter synchronous trigger output pin.
CFG.0_PwrOnSet0 U - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.
PG.1 1/0 MFPO General purpose digital 1/0 pin.
EBI_ADDR1 O MFP1 EBI address bus bit 1.
UART2_TXD O MFP2 UART2 data transmitter output pin.
P PWMO01 O MFP6 PWMO1 counter synchronous trigger output pin.
CFG.1_PwrOnSetl U - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.
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PG.2 I/0 MFPO General purpose digital I/O pin.

EBI_ADDR2 (@] MFP1 EBI address bus bit 2.

UART2_CTS | MFP2 UART2 clear to Send input pin.

PG.2

PWMO02 (@] MFP6 PWMO02 counter synchronous trigger output pin.

CFG.2_PwrOnSet2 9] - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.

PG.3 I/0 MFPO General purpose digital I/O pin.

EBI_ADDR3 (0] MFP1 EBI address bus bit 3.

UART2_RTS (0] MFP2 UART?2 request to Send output pin.

PG.3

PWMO03 O MFP6 PWMO03 counter synchronous trigger output pin.

CFG.3_PwrOnSet3 U - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.

PG.4 I/0 MFPO General purpose digital I/O pin.

EBI_ADDR18 (0] MFP1 EBI address bus bit 18.

PG.4 UART5_CTS | MFP2 UARTS clear to Send input pin.

CFG.4_PwrOnSet4 U - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.

PG.5 I/0 MFPO General purpose digital I/O pin.

EBI_ADDR12 o MFP1 EBI address bus bit 12.

PG.5 UART5_RTS (0] MFP2 UARTS request to Send output pin.

CFG.5_PwrOnSet5 9] - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.

PG.6 I/0 MFPO General purpose digital I/O pin.

EBI_ADDR4 o MFP1 EBI address bus bit 4.

UART5_RXD | MFP2 UARTS5 data receiver input pin.

PG.6

PWM10 O MFP6 PWM10 counter synchronous trigger output pin.

CFG.6_PwrOnSet6 9] - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.

PG.7 I/0 MFPO General purpose digital I/O pin.

EBI_ADDR5 O MFP1 EBI address bus bit 5.

PG.7 UART5_TXD O MFP2 UARTS data transmitter output pin.

PWM11 O MFP6 PWM11 counter synchronous trigger output pin.

CFG.7_PwrOnSet7 U - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
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reset.
PG.8 I/0 MFPO General purpose digital I/O pin.
EBI_ADDR6 O MFP1 EBI address bus bit 6.
UART8_RTS (0] MFP2 UARTS request to Send output pin.
Pes PWM12 O MFP6 PWM12 counter synchronous trigger output pin.
CFG.8_PwrOnSet8 9] - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.
PG.9 1/0 MFPO General purpose digital I/O pin.
EBI_ADDR7 O MFP1 EBI address bus bit 7.
UART8_CTS | MFP2 UARTS clear to Send input pin.
Pes PWM13 O MFP6 PWM13 counter synchronous trigger output pin.
CFG.9_PwrOnSet9 U - System configuration and power on setting with an internal
pull-up. Internal pull-up only active automatically during
reset.
PG.10 I/0 MFPO General purpose digital I/O pin.
EBI_DATAO 1/0 MFP1 EBI data bus bit 0.
12C0_SCL 110 MFP2 1>CO clock pin.
TM5_TGL 1/0 MFP3 Timer5 event counter input/toggle output pin.
PG.10 |USBHL4 _DP A MFP4 USB 1.1 Host Lite 4 differential signal D+.
CAN2_TXD (0] MFP5 CANZ2 bus transmitter output.
SPI1_CLK I/0 MFP6 SPI1 serial clock pin.
PWMO0O O MFP7 PWMOO counter synchronous trigger output pin.
I2S_BCLK o MFP8 I’S_ bit clock output pin.
PG.11 1/0 MFPO General purpose digital I/O pin.
SPI1_SS0 1/0 MFP2 SPI1 slave select O pin.
TM1_TGL 1/0 MFP3 Timerl event counter input/toggle output pin.
PG.11  |CANO_RXD | MFP4 CANO bus receiver input.
UART5_CTS | MFP5 UARTS clear to Send input pin.
PWM10 O MFP6 PWM10 counter synchronous trigger output pin.
JTAGO_TDO O MFP7 JTAGO data output pin.
PG.12 1/0 MFPO General purpose digital 1/0 pin.
SPI1_CLK 1/0 MFP2 SPI1 serial clock pin.
PG.12
TM1_EXT 1/0 MFP3 Timerl external capture input/toggle output pin.
CANO_TXD (0] MFP4 CANO bus transmitter output.
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Pin Name Type MFP Description
UART5_RTS (0] MFP5 UARTS request to Send output pin.
PWM11 (0] MFP6 PWM11 counter synchronous trigger output pin.
JTAGO_TCK | MFP7 JTAGO clock input pin.
PG.13 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI 1/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
CAN1_RXD | MFP4 CANL1 bus receiver input.
PG.13
UARTS5_RXD | MFP5 UARTS data receiver input pin.
PWM12 (0] MFP6 PWM12 counter synchronous trigger output pin.
JTAGO_TMS | MFP7 JTAGO test mode selection input pin.
PG.14 I/0 MFPO General purpose digital I/O pin.
SPI1_MISO I/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.
CAN1_TXD (0] MFP4 CANL1 bus transmitter output.
PG.14
UART5_TXD (0] MFP5 UARTS5 data transmitter output pin.
PWM13 O MFP6 PWM13 counter synchronous trigger output pin.
JTAGO_TDI | MFP7 JTAGO data input pin.
PG.15 I/0 MFPO General purpose digital I/O pin.
SPIO_SS1 1/0 MFP1 SPIO slave select 1 pin.
PG.15 |[SPI1_SS1 1/0 MFP2 SPI1 slave select 1 pin.
EINT3 | MFP4 External interrupt 3 input pin.
JTAGO_nTRST | MFP7 JTAGO reset input pin.
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5.1 NUC980 Series Block Diagram
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Figure 5.1-1 NUC980 Series Block Diagram
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6 FUNCTIONAL DESCRIPTION
6.1 ARM926EJ-S™ Processor Core

6.1.1 Overview

The ARM926EJ-S™ processor core, a member of the ARM9 family general-purpose microprocessors,
is targeted at multi-tasking applications where full memory management, high performance, and low
power are all important.

The ARM926EJ-S™ processor core supports the 32-bit Arm® and 16-bit Thumb instruction sets,
enabling the user to choose between high performance and high code density. The ARM926EJ-S™
core includes features for efficient execution of Java byte codes, providing Java performance similar to
JIT, but without the associated code overhead.

The ARM926EJ-S™ processor provides support for external coprocessor enabling floating-point or
other application-specific hardware acceleration to be added. The ARM926EJ-S™ processor core
implements Arm® architecture version 5TEJ.

The ARM926EJ-S™ processor has a Harvard cached architecture and provides a complete high-
performance processor subsystem, including:

An ARM9EJ-S integer core.

® A Memory Management Unit (MMU).
® Separate instruction and data cache.
® Separate instruction and data AMBA AHB bus interfaces.

ARM926EJ-S Processor

Embedded
ICE-RT Logic
TAP
Controller

ARMO9EJ-S Core

T T A
| MUX | | MUX |
A A A A
l \ 4 \ A 4 \ 4 l
I-Cache D-Cache
I-EXT 16 kB MMU 16 kB D-EXT

A 4 \ 4 \ 4 A 4 A 4

Bus Interface Unit

v \4 \4

Instruction Data JTAG
AHB Interface AHB Interface Interface

Figure 6.1-1 ARM926EJ-S™ Block Diagram
Jan. 07, 2020 Page 95 of 1174 Rev 1.01



NnuvoTon

NUC980

—

6.1.2

System Control Coprocessor (CP15)

The system control coprocessor (CP15) is used to configure and control the ARM926EJ-S™
processor. The caches, Memory Management Unit (MMU), and most other system options are
controlled using CP15 registers. User can only access CP15 registers with MRC and MCR instruction
in a privileged mode. Access CP15 registers with CDP, LDC, STC, MCRR, and MRRC instructions
and unprivileged MRC or MCR instruction causes the undefined instruction exception to be taken.

6.1.3

Memory Management Unit (MMU)

The ARM926EJ-S™ MMU is an Arm® architecture v5 MMU. It provides virtual memory features
required by systems operating on platforms such as Symbian OS, WindowsCE, and Linux. A single set
of two-level page tables stored in main memory is used to control the address translation, permission
checks, and memory region attributes for both data and instruction accesses.

The MMU uses a single unified Translation Lookaside Buffer (TLB) to cache the information held in the
page tables. To support both sections and pages, there are two levels of address translation. The
MMU puts the translated physical addresses into the MMU Translation Lookaside Buffer TLB.

The MMU TLB has two parts, the main TLB and the lockdown TLB. The main TLB is a two-way, set-
associative cache for page table information. It has 32 entries per way for a total of 64 entries. The
lockdown TLB is an eight-entry fully-associative cache that contains locked TLB entries. Locking TLB
entries can ensure that a memory access to a given region never incurs the penalty of a page table

walk.

The MMU features are:

6.1.4

Standard Arm® architecture v4 and v5 MMU mapping sizes, domains, and access
protection scheme

Mapping sizes are 1MB (sections), 64KB (large pages), 4KB (small pages), and 1KB (tiny
pages)

Access permissions for large pages and small pages can be specified separately for each
guarter of the page (subpage permissions)

Hardware page table walks

Invalidate entire TLB using CP15 c8

Invalidate TLB entry selected by MVA, using CP15 c8
Lockdown of TLB entries using CP15 c10.

Caches and Write Buffer

The ARM926EJ-S™ processor includes an Instruction Cache (I-Cache), a Data Cache (D-Cache) and
a write buffer. The size of I-Cache and D-Cache in this chip is 16 KB, respectively.

The caches features are:

The caches are virtual index, virtual tag, addressed using the Modified Virtual Address
(MVA). This enables the avoidance of cache cleaning and/or invalidating on context
switch.

The caches are four-way set associative, with a cache line length of eight words per line
(32 bytes per line), and with two dirty bits in the D-Cache.

The D-Cache supports write-through and write-back (or copy back) cache operations,
selected by memory region using the C and B bits in the MMU translation tables.

Allocate on read-miss is supported. The caches perform critical-word first cache refilling.

Pseudo-random or round-robin replacement selectable by the RR bit in CP15 c1.
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® Cache lockdown registers enable control over which cache ways are used for allocation
on a linefill, providing a mechanism for both lockdown and controlling cache pollution.

® The D-Cache stores the Physical Address (PA) tag corresponding to each D-Cache entry
in the tag RAM for use during cache line write-backs, in addition to the Virtual Address tag
stored in the tag RAM. This means that the MMU is not involved in D-Cache write-back
operations, removing the possibility of TLB misses related to the write-back address.

® The PLD data preload instruction does not cause data cache linefills. It is treated as a
NOP instruction.
6.1.5 Bus Interface Unit

The ARM926EJ-S™ Bus Interface Unit (BIU) arbitrates and schedules AHB requests. The BIU
contains separate masters for both instruction and data access enabling complete AHB system
flexibility. Each master is a fully compliant AHB bus master and implements the master functions as
defined in the AMBA Specification (Rev 2.0).

To increase system performance, write buffers are used to prevent AHB writes stalling the ARM926EJ-
S™ system.

6.1.6 Power Management

The ARM926EJ-S™ processor can be put into a low-power state by the wait for interrupt instruction:
MCR p15, 0, <Rd>, ¢7, c0, 4

This instruction switches the ARM926EJ-S™ processor into a low-power state until either an interrupt
(IRQ or FIQ) or a debug request occurs.

In wait for interrupt mode, all internal ARM926EJ-S™ clocks are stopped. The switch into the low-
power state is delayed until all write buffers have been drained, and the ARM926EJ-S™ memory
system is in a quiescent state.
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6.2 System Manager

6.2.1 Overview
The system management describes the following information and functions.

System Resets

® System Power Architecture
® System Memory Map
® System management registers for Product Identifier (PDID), Power-On Setting, System

Wake-Up, Reset Control for on-chip controllers/peripherals, and multi-function pin control.

® System Control registers

6.2.2 System Reset

The system reset can be issued by one of the following listed events. For these reset event flags can
be read by RSTSTS register.

® Power-On Reset

Low level on the /RESET pin
Watchdog Time Out Reset
Low Voltage Reset

CPU Reset

System Reset

6.2.3 System Power Distribution
In this chip, the power distribution is divided into six segments.

® Analog power from AVppss provides 3.3V voltage to analog components operation. These
analog components including POR33, 12-bit SAR-ADC, LVD and LVR.

® Digital power from Vpp1» provides 1.2V voltage to POR12, APLL, APLL, SRAM (16 kB)
and all digital logic except RTC.

® Digital power from VBAT33 provides 3.3V voltage to LXT and RTC logic.

USB PHY power from Vysgo vopss, Vuseo_vopiz Provides 3.3V and 1.2 respectively to USB
2.0 PHY 0, while Vysg1 vopss, Vuss1 vopiz Provides 3.3V and 1.2 respectively to USB 2.0
PHY 1.

® |/O power from MVpp provides 1.8V/2.5V to I/O pins used to connect SDRAM.
® |/O power from Vppas provides 3.3V to HXT and 1/O pins (PA ~ PG).
Figure 6.2-1 shows the power distribution of the NUC980 series.
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Figure 6.2-1 NUC980 Series Power Distribution Diagram

6.2.4 System Memory Map

This chip supports only little-endian data format and provides 4G-byte addressing space. Figure 6.2-2
describes the memory space definition.

The memory space from 0x0000_ 0000 to Ox1FFF_FFFF is for SDRAM and external devices. The
memory space from 0x3C00_0000 to 0x3C00_3FFF is for embedded 16 Kbytes SRAM. The memory
space for On-Chip Controllers and Peripherals is from 0xB0O00 0000 to OxBOOA 3FFF while the
memory space from OXFFFF_0000 to OxFFFF_41FF is for 16.5 Kbytes internal Boot ROM.

This chip provides the shadow memory function. The memory space from 0x8000_0000 to
Ox9FFF_FFFF is the shadow memory space for memory space from 0x0000_0000 to Ox1FFF_FFFF.
The memory space from 0xBC00_0000 to OxBCOO_3FFF is the shadow memory space for memory
space from 0x3C00_0000 to 0x3C00_3FFF. If the DMA of On-Chip Controller wants to access this 16
Kbytes embedded SRAM, it’'s necessary to use memory space from 0xBC00_0000 to 0OxBCOO_3FFF

The reserved memory space is un-accessible. Chip’s behavior is undefined and unpredictable while
accessing to reserved memory space.
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The addressing space assigned to each on-chip controller or peripheral described in Table 6.2-1. The
detailed register definition, addressing space, and programming details will be described in the

following sections.

Addressing Space

Token

Modules

SDRAM, External Devices and SRAM Memory Space

0x0000_0000 — Ox1FFF_FFFF SDRAM_BA SDRAM Memory Space
0x6000_0000 — 0x602F_FFFF EXDEV_BA External Devices Memory Space
0x3C00_0000 — 0x3C00_3FFF SRAM_BA SRAM Memory Space (16 KB)

Internal Boot ROM (IBR) Memory Space (OxFFFF_0000 ~ OxFFFF_41FF)

OXFFFF_0000 — OXFFFF_41FF

IBR_BA

Internal Boot ROM (IBR) Memory Space (16.5 KB)

AHB Modules Memory Space (0xB000_0000 — 0xB0O03_FFFF)

0xB000_0000 — 0xBO0OO_O1FF SYS_BA System Global Control Registers
0xB000_0200 — 0xBO0O0_02FF CLK_BA Clock Control Registers

0xB0O00_2000 — 0xB0O0O_2FFF SDIC_BA SDRAM (SDR/DDR/DDR2) Control Registers
0xB000_4000 — 0xBO00_4FFF GPIO_BA GPIO Control Registers

0xB000_8000 — 0xBOOO_8FFF PDMAO_BA PDMA 0 Control Registers

0xB000_9000 — 0xBOOO_9FFF PDMA1_BA PDMA 1 Control Registers

0xB001_0000 — 0xBOO1_OFFF EBI_BA EBI Control Registers

0xB001_2000 — 0xB001_2FFF EMACO_BA Ethernet MAC 0 Control Registers
0xB002_4000 — 0xB002_4FFF CAPO_BA Capture Sensor Interface 0 Control Registers
0xB001_5000 — 0xB0O01_5FFF HSUSBH_BA High Speed USB 2.0 Host Control Registers
0xB001_6000 — 0xBO0O1_6FFF HSUSBD_BA High Speed USB 2.0 Device Control Registers
0xB001_7000 — 0xB0OO1_7FFF USBH_BA USB 2.0 Host Control Registers

0xB001_8000 — 0xBOO1_8FFF SDH_BA SD/SDIO Host Control Registers
0xB001_9000 — 0xB001_9FFF FMI_BA Flash Memory Interface (FMI) Control Registers
0xB001_C000 — 0xB0O0O1_EFFF CRYPTO_BA Cryptographic Accelerator Control Registers
0xB002_0000 — 0xB002_OFFF 12S_BA IS Interface Control Registers

0xB002_2000 — 0xB002_2FFF EMAC1_BA Ethernet MAC 1 Control Registers
0xB001_4000 — 0xBO01_4FFF CAP1_BA Capture Sensor Interface 1 Control Registers

APB Modules Memory Space (0xB004_0000 ~ 0xBOOA_FFFF)

0xB004_0000 — 0xB004_00FF WDT_BA Watch-Dog Timer Control Registers
0xB004_0100 — 0xB004_01FF WWDT_BA Windowed Watch-Dog Timer Control Registers
0xB004_1000 — 0xB004_1FFF RTC_BA Real Time Clock (RTC) Control Registers
0xB004_2000 — 0xB004_2FFF AIC_BA Advance Interrupt Control Registers
0xB004_3000 — 0xB004_3FFF ADC_BA ADC Control Registers
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0xB005_0000 — 0xBO0O5_OFFF TMR_BAO1 Timer 0 and Timer 1 Control Registers
0xB005_1000 — 0xB0OO5_1FFF TMR_BA23 Timer 2 and Timer 3 Control Registers
0xB005_2000 — 0xB0O05_2FFF TMR_BA45 Timer 4 and Timer 5 Control Registers
0xB005_8000 — 0xBO05_8FFF PWMO_BA PWM 0 Control Registers
0xB005_9000 — 0xB0O05_9FFF PWM1_BA PWM 1 Control Registers
0xB006_0000 — 0xBO06_OFFF QSPIO_BA QSPI 0 Control Registers
0xB006_1000 — 0xB006_1FFF SPIO_BA SPI 0 Control Registers

0xB006_2000 — 0xB0O06_2FFF SPI1_BA SPI 1 Control Registers

0xB007_0000 — 0xBOO7_OFFF UARTO_BA UART 0 Control Registers
0xB007_1000 — 0xBOO7_1FFF UART1_BA UART 1 Control Registers
0xB007_2000 — 0xB0OO7_2FFF UART2_BA UART 2 Control Registers
0xB007_3000 — 0xB0O0O7_3FFF UART3_BA UART 3 Control Registers
0xB007_4000 — 0xBO0O7_4FFF UART4_BA UART 4 Control Registers
0xB007_5000 — 0xBOO7_5FFF UART5_BA UART 5 Control Registers
0xB007_6000 — 0xBOO7_6FFF UART6_BA UART 6 Control Registers
0xB007_7000 — 0xBOO7_7FFF UART7_BA UART 7 Control Registers
0xB007_8000 — 0xB0O0O7_8FFF UART8_BA UART 8 Control Registers
0xB007_9000 — 0xB0OO7_9FFF UART9_BA UART 9 Control Registers
0xB008_0000 — 0xB0O08_OFFF 12C0_BA I°C 0 Control Registers

0xB008_1000 — 0xBO08_1FFF 12C1_BA I°C 1 Control Registers

0xB008_2000 — 0xBO08_2FFF 12C2_BA I°C 2 Control Registers

0xB008_3000 — 0xBO08_3FFF 12C3_BA I°C 3 Control Registers

0xB009_0000 — 0xB0O09_OFFF SCO0_BA Smart Card 0 Control Registers
0xB009_1000 — 0xB0O09_1FFF SC1_BA Smart Card 1 Control Registers
0xBOOA_0000 — 0xBOOA_OFFF CANO_BA CAN 0 Control Registers
0xBOOA_1000 — OXBOOA_1FFF CAN1_BA CAN 1 Control Registers
0xBOOA_2000 — OXBOOA_2FFF CAN2_BA CAN 2 Control Registers
0xBOOA_3000 — 0XBOOA_3FFF CAN3_BA CAN 3 Control Registers

Table 6.2-1 Address Space Assignments for On-Chip Controllers

Jan. 07, 2020 Page 102 of 1174 Rev 1.01



NnuvoTon NUC980
—

6.2.5 Power-On Setting

After power on reset, Power-On setting registers are latched to configure this chip. Table 6.2-2
describes the definition of each power-on setting bit.

Power-On Setting Pin  |Description Power-on Setting Register Bit
USBO_ID USB Port 0 Role Selection
0 = USB Port 0 act as a USB host. USBID (SYS_PWRON][16])

1 =USB Port 0 act as a USB device.

PG[1:0] Boot Source Selection
00 = Boot from USB.
01 = Boor from SDO/eMMC. BTSSEL (SYS_PWRON][1:0])
10 = Boot from NAND Flash.
11 = Boot from SPI Flash.

PG.2 QSPI0_CLK Frequency Selection
0 = QSPIO_CLK frequency is 30 MHz.
1 = QSPIO_CLK frequency is 50 MHz.

QSPIOCKSEL
(SYS_PWRON[2])

PG.3 Watchdog Timer (WDT) Enabled/Disabled Selection
0 = After power-on, WDT Disabled. WDTON (SYS_PWRON[3])
1 = after power-on WDT Enabled.

PG.4 JTAG Interface Selection
0 = Pin PA[6:2] used as JTAG interface. JTAGSEL (SYS_PWRONJ4])
1 = Pin PG[15:11] used as JTAG interface.

PG.5 UART 0 Debug Message Output ON/OFF Selection

0 = UART 0 debug message output ON and pin PF[12:11] used as
the UARTO functionality. URDBGON (SYS_PWRONI5])

1 = UART 0 debug message output OFF and pin PF[12:11] used as
the GPIO functionality.

NAND Flash Page Size selection
00 = NAND Flash page size is 2KB.
PG[7:6] 01 = NAND Flash page size is 4KB.
10 = NAND Flash page size is 8KB.
11 = Ignore Power-On Setting.

NPAGESEL
(SYS_PWRON[7:6])
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PG[9:8] Miscellaneous Configuration

When BTSSEL = 01, Boot from SD/eMMC, the MISCCFG defines
the GPC or GPF used as the booting source.

11 = GPC group used as the booting source.
Others = GPF group used as the booting source.

When BTSSEL = 10, Boot from NAND Flash, the MISCCFG
defines the ECC type.

00 = No ECC
01=ECCis BCHT12 MISCCFG (SYS_PWRON[9:8])
10 = ECC is BCH T24

11 = Ignore power-on setting

When BTSEL = 11, Boot from SPI Flash, the MISCCFG defines the
SPI Flash type and data width.

00 = SPI-NAND Flash with 1-bit mode.
01 = SPI-NAND Flash with 4-bit mode.
10 = SPI-NOR Flash with 4-bit mode.
11 = SPI-NOR Flash with 1-bit mode.

Table 6.2-2 Power-On Setting Bit Description
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6.2.6 Register Map

R: read only, W: write only, R/W: both read and write

Register Offset R/W  |Description Reset Value

SYS Base Address:

SYS_BA = 0xB000_0000

SYS_PDID SYS_BA+0x000 |R Product Identifier Register 0x1030_D016M
2

SYS_PWRON SYS_BA+0x004 |[R/W |Power-on Setting Register ]O MHRXRX_HRXX

SYS_LVRDCR SYS_BA+0x020 [R/W |Low Voltage Reset & Detect Control Register 0x0000_0001

SYS_MISCFCR SYS_BA+0x030 |R/W |Miscellaneous Function Control Register 0x0000_0200

SYS_MISCIER SYS_BA+0x040 |R/W |Miscellaneous Interrupt Enable Register 0x0000_0000

SYS_MISCISR SYS_BA+0x044 |[R/W [Miscellaneous Interrupt Status Register 0x0001_0000

SYS_WKUPSERO

SYS_BA+0x050

RW

System Wakeup Source Enable Register O

0x0000_0000

SYS_WKUPSER1

SYS_BA+0x054

RW

System Wakeup Source Enable Register 1

0x0000_0000

SYS_WKUPSSRO

SYS_BA+0x058

RW

System Wakeup Source Status Register 0

0x0000_0000

SYS_WKUPSSR1

SYS_BA+0x05C

RW

System Wakeup Source Status Register 1

0x0000_0000

SYS_AHBIPRST

SYS_BA+0x060

R/W

AHB IP Reset Control Register

0x0000_0000

SYS_APBIPRSTO

SYS_BA+0x064

R/W

APB IP Reset Control Register 0

0x0000_0000

SYS_APBIPRST1

SYS_BA+0x068

RW

APB |IP Reset Control Register 1

0x0000_0000

SYS_RSTSTS

SYS_BA+0x06C

RW

Reset Source Active Status Register

0x0000_00XX

SYS_GPA_MFPL

SYS_BA+0x070

R/W

GPIOA Low Byte Multiple Function Control Register

OXOXXX_XX00

SYS_GPA_MFPH

SYS_BA+0x074

RW

GPIOA High Byte Multiple Function Control Register

0x0000_0000

SYS_GPB_MFPL

SYS_BA+0x078

RW

GPIOB Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPB_MFPH

SYS_BA+0x07C

R/W

GPIOB High Byte Multiple Function Control Register

0x0000_0000

SYS_GPC_MFPL

SYS_BA+0x080

R/W

GPIOC Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPC_MFPH

SYS_BA+0x084

R/W

GPIOC High Byte Multiple Function Control Register

0x0000_0000

SYS_GPD_MFPL

SYS_BA+0x088

R/W

GPIOD Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPD_MFPH

SYS_BA+0x08C

R/W

GPIOD High Byte Multiple Function Control Register

0x0000_0000

SYS_GPE_MFPL

SYS_BA+0x090

R/W

GPIOE Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPE_MFPH

SYS_BA+0x094

R/W

GPIOE High Byte Multiple Function Control Register

0x0000_0000

SYS_GPF_MFPL

SYS_BA+0x098

R/W

GPIOF Low Byte Multiple Function Control Register

0x0000_0000
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SYS_GPF_MFPH SYS_BA+0x09C |[R/W  |GPIOF High Byte Multiple Function Control Register 0x0000_0000
SYS_GPG_MFPL  |SYS_BA+0x0AO |[R/W |GPIOG Low Byte Multiple Function Control Register 0x0000_0000
SYS_GPG_MFPH |SYS_BA+0x0A4 |R/W |GPIOG High Byte Multiple Function Control Register OXXXXX_X000
SYS_DDR_DSCTL |SYS_BA+0xOFO [R/W |DDR I/O Driving Strength Control Register 0x0000_0000
SYS_GPBL_DSCTL |SYS_BA+0x0F4 [R/W |GPIOB Low Byte Driving Strength Control Register 0x4444_4444
SYS_PORDISCR SYS_BA+0x100 [R/W |Power-On-reset Disable Control Register 0x0000_00XX
SYS_RSTDEBCTL |SYS_BA+0x10C |[R/W |Reset Pin De-bounce Control Register 0x0000_04B0
SYS_REGWPCTL |SYS_BA+0x1FC |[R/W |Register Write-protection Control Register 0x0000_0000

Note: [1] Dependents on part number.

Note: [2] Dependents on power-on setting.
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6.2.7 Register Description
Product Identifier Register (SYS PDID)

Register Offset R/W |Description Reset Value
SYS_PDID SYS_BA+0x000 |R Product Identifier Register 0x1030_D016
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
PRDNUMLG6 PRDNUMLS5
15 14 13 12 11 10 9 8
PRDNUML4 PRDNUML3
7 6 5 4 3 2 1 0
PRDNUML2 PRDNUML1
Bits Description
[31:24] Reserved Reserved.

Product Number Letter 6
0=D.
[23:20] PRDNUML6 1=F.
2=CG.
3=H.

Product Number Letter 5

[19:16] PRDNUML5 0=A.

1=B.

Product Number Letter 4
[15:12] PRDNUML4

0xD

Product Number Letter 3
[11:8] PRDNUML3

0x0

Product Number Letter 2
[7:4] PRDNUML2

Ox1

Product Number Letter 1
[3:0] PRDNUML1

0x6
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Register Offset R/W |Description Reset Value
SYS_PWRON |SYS_BA+0x004 |[R/W |Power-on Setting Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved USERID
23 22 21 20 19 18 17 16
Reserved DRAMSIZE Reserved TICMOD USBID
15 14 13 12 11 10 9 8
Reserved MISCCFG
7 6 5 4 3 2 1 0
NPAGESEL URDBGON JTAGSEL WDTON QSPIOCKSEL BTSSEL
Bits Description
[31:29] Reserved Reserved.
User ID (Read Only)
[28:24] USERID .
A user defined ID.
[23] Reserved Reserved.
DRAM Size
000 = Reserved.
001 =2 MB
010 = Reserved.
[22:20] DRAMSIZE 011=8MB
100 =16 MB
101 =32 MB
110 = 64 MB
111 =128 MB
[19:18] Reserved Reserved.
TIC Mode Enable Bit
[17] TICMOD 0= TIC interface Disabled.
1= TIC interface Enabled.
USB ID Pin Status
[16] USBID 0= USB port 0 used as a USB device.
1= USB port 0 used as a USB host.
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Miscellaneous Configuration

When pin nRESET transited from low to high, the value of pin PG[9:8] latched to
MISCCFG.

When BTSSEL = 01, Boot from SD/eMMC, the MISCCFG defines the SD0/eMMCO or
SD1/eMMC1 used as the booting source.

11 = SD0/eMMCO (GPC group) used as the booting source.
Others = SD1/eMMC1 (GPF group) used as the booting source.

When BTSSEL = 10, Boot from NAND Flash, the MISCCFG defines the ECC type.
00 = ECCis BCH T8.

01 =ECCis BCHT12.

10 = ECC is BCH T24.

11 = Ignore power-on setting.

[9:8] MISCCFG

When BTSEL = 11, Boot from SPI Flash, the MISCCFG defines the SPI Flash type and
data width.

00 = SPI-NAND Flash with 1-bit mode.
01 = SPI-NAND Flash with 4-bit mode.
10 = SPI-NOR Flash with 4-bit mode.
11 = SPI-NOR Flash with 1-bit mode.

NAND Flash Page Size Selection

When pin nRESET transited from low to high, the value of pin PG[7:6] latched to
NPAGESEL.

[7:6] NPAGESEL 00= NAND Flash page size is 2KB.
01= NAND Flash page size is 4KB.
10= NAND Flash page size is 8KB.
11= Ignore power-on setting.

UART 0 Debug Message Output ON/OFF Selection

When pin nRESET transited from low to high, the value of pin PG.5 latched to URDBGON.
0= UART 0 debug message output ON.

1= UART 0 debug message output OFF.

5] URDBGON

JTAG Interface Selection

When pin nRESET transited from low to high, the value of pin PG.4 latched to JTAGSEL.
0 = Pin PA[6:2] used as JTAG interface.

1 = Pin PG[15:11] used as JTAG interface.

[4] JTAGSEL

Watchdog Timer (WDT) ON/OFF Selection

When pin nRESET transited from low to high, the value of pin PG.3 latched to WDTON.
0 = After power-on, WDT Disabled.

1 = after power-on WDT Enabled.

3] WDTON

QSPIO_CLK Frequency Selection

When pin nRESET transited from low to high, the value of pin PG.2 latched to
[2] QSPIOCKSEL QSPIOCKSEL.
0 = QSPIO_CLK frequency is 37.5 MHz.

1 = QSPIO_CLK frequency is 75 MHz.
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Boot Source Selection

When pin nNRESET transited from low to high, the value of pin PG[1:0] latched to BTSSEL.
00= Boot from USB.

01= Boot from SD/eMMC.

10= Boot from NAND Flash.

11= Boot from SPI Flash.

[1:0] BTSSEL
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Low Voltage Reset & Detect Control Register (SYS LVRDCR)

Register Offset R/W |Description Reset Value
SYS_LVRDCR [SYS_BA+0x020 |R/W |Low Voltage Reset & Detect Control Register 0x0000_0001
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved LVD_SEL LVD_EN
7 6 5 4 3 2 1 0
Reserved LVR_EN
Bits Description
[31:10] Reserved Reserved.
Low Voltage Detect Threshold Selection
[9] LVD_SEL 0 = Low voltage detection level is 2.6V.
1 = Low voltage detection level is 2.8V.
Low Voltage Detect Enable Bit
[8] LVD_EN 0 = Low voltage detect function Disabled.
1 = Low voltage detect function Enabled.
[7:1] Reserved Reserved.
Low Voltage Reset Enable Bit
[0] LVR_EN 0 = Low voltage reset function Disabled.
1 = Low voltage reset function Enabled.
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Miscellaneous Function Control Reqgister (SYS MISCFCR)

Register Offset R/W |Description Reset Value
SYS_MISCFCR [SYS_BA+0x030 |R/W |Miscellaneous Function Control Register 0x0000_0200
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved GPIOLBEN | USRHDSEN Reserved HDSPUEN WDTRSTEN
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:13] Reserved Reserved.
GPIO Pin Loop-back Enable Bit
[12] GPIOLBEN 0 = GPIO input status didn’t reflect pin status if the GPIO configured as functional pin.
1 = GPIO input status did reflect pin status even if the GPIO configured as functional pin.
User Configurable USB Host Device Role Selection Enable Bit
[11] USRHDSEN 0 = USB host/device role selection decided by HDS pin.
1 = USB host/device role selection decided by USBID (SYS_PWRON[16]).
[10] Reserved Reserved.
HDS Pin Internal Pull-up Enable Bit
[9] HDSPUEN 0 = HDS pin internal pull-up resister Disabled.
1 = HDS pin internal pull-up resister Enabled.
WatchDog Timer Reset Connection Enable Bit
This bit is used to enable the function that connect watch-dog timer reset to nRESET pin. If
[8] WDTRSTEN this bit is enabled, the watch-dog timer reset is connected to nRESET pin internally
0 = Watch-dog timer reset not connected to nRESET pin internally.
1 = Watch-dog timer reset connected to NRESET pin internally.
[7:0] Reserved Reserved.
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Miscellaneous Interrupt Enable Register (SYS MISCIER)

Register Offset R/W |Description Reset Value
SYS_MISCIER |SYS_BA+0x040 |[R/W |Miscellaneous Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved USBIDC_IEN LVD_IEN
Bits Description
[31:2] Reserved Reserved.
USBO_ID Pin Status Change Interrupt Enable Bit
[1] USBIDC_IEN 0 = HDS status change interrupt Disabled.
1 = HDS status change interrupt Enabled.
Low Voltage Detect Interrupt Enable Bit
[0] LVD_IEN 0 = Low voltage detect interrupt Disabled.
1 = Low voltage detect interrupt Enabled.
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Miscellaneous Interrupt Status Register (SYS MISCISR)

Register Offset R/W |Description Reset Value
SYS_MISCISR |SYS_BA+0x044 |[R/W |Miscellaneous Interrupt Status Register 0x0001_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved USBO_IDS IBR_RUN_F
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved USBIDC_IS LVD_IS
Bits Description
[31:18] Reserved Reserved.

USBO_ID Status
[17] USBO_IDS 0 = USB port 0 used as a USB device port.
1 = USB port 0 used as a USB host port.

IBR Run Flag
[16] IBR_RUN_F 0 = CPU didn’t execute instruction in OXFFFF_0000 yet.
1 = CPU executed instruction in OxFFFF_0000.

[15:2] Reserved Reserved.

USBO_ID Pin State Change Interrupt Status
[1] USBIDC_IS 0 = USBO_ID state didn’t change.
1 = USBO_ID state changed from low to high or from high to low.

Low Voltage Detect Interrupt Status
[0] LVD_IS 0 = No low voltage event.
1 = Low voltage event detected.
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System Wakeup Source Enable Reqgister 0 (SYS WKUPSERQO)

NUC980

Register Offset R/W Description Reset Value
SYS_WKUPSERO |SYS_BA+0x050 |R/W System Wakeup Source Enable Register 0 0x0000_0000
31 30 29 28 27 26 25 24
Reserved UROWKEN URSWKEN
23 22 21 20 19 18 17 16
UR7WKEN URBWKEN URSWKEN UR4WKEN UR3WKEN UR2WKEN URIWKEN UROWKEN
15 14 13 12 11 10 9 8
Reserved TMR5WKEN | TMR4WKEN | TMR3WKEN | TMR2WKEN | TMR1IWKEN | TMROWKEN
7 6 5 4 B 2 1 0
EINT3WKEN | EINT2WKEN | EINTIWKEN | EINTOWKEN | GPIOWKEN Reserved Reserved WDTWKEN
Bits Description
[31:26] Reserved Reserved.
UART 9 Wake System Up Enable Bit
[25] UR9WKEN 0 = UART 9 wake system up function Disabled.
1 = UART 9 wake system up function Enabled.
UART 8 Wake System Up Enable Bit
[24] URSWKEN 0 = UART 8 wake system up function Disabled.
1 = UART 8 wake system up function Enabled.
UART 7 Wake System Up Enable Bit
[23] UR7WKEN 0 = UART 7 wake system up function Disabled.
1 = UART 7 wake system up function Enabled.
UART 6 Wake System Up Enable Bit
[22] UR6WKEN 0 = UART 6 wake system up function Disabled.
1 = UART 6 wake system up function Enabled.
UART 5 Wake System Up Enable Bit
[21] URSWKEN 0 = UART 5 wake system up function Disabled.
1 = UART 5 wake system up function Enabled.
UART 4 Wake System Up Enable Bit
[20] UR4WKEN 0 = UART 4 wake system up function Disabled.
1 = UART 4 wake system up function Enabled.
UART 3 Wake System Up Enable Bit
[19] UR3WKEN 0 = UART 3 wake system up function Disabled.
1 = UART 3 wake system up function Enabled.
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(18]

UR2WKEN

UART 2 Wake System Up Enable Bit
0 = UART 2 wake system up function Disabled.
1 = UART 2 wake system up function Enabled.

(17]

URIWKEN

UART 1 Wake System Up Enable Bit
0 = UART 1 wake system up function Disabled.
1 = UART 1 wake system up function Enabled.

(16]

UROWKEN

UART 0 Wake System Up Enable Bit
0 = UART 0 wake system up function Disabled.
1 = UART 0 wake system up function Enabled.

[15:14]

Reserved

Reserved.

(13]

TMR5WKEN

TIMER 5 Wake System Up Enable Bit
0 = TIMER 5 wake system up function Disabled.
1 = TIMER 5 wake system up function Enabled.

(12]

TMR4WKEN

TIMER 4 Wake System Up Enable Bit
0 = TIMER 4 wake system up function Disabled.
1 = TIMER 4 wake system up function Enabled.

(11]

TMR3WKEN

TIMER 3 Wake System Up Enable Bit
0 = TIMER 3 wake system up function Disabled.
1 = TIMER 3 wake system up function Enabled.

(10]

TMR2WKEN

TIMER 2 Wake System Up Enable Bit
0 = TIMER 2 wake system up function Disabled.
1 = TIMER 2 wake system up function Enabled.

(9]

TMR1IWKEN

TIMER 1 Wake System Up Enable Bit
0 = TIMER 1 wake system up function Disabled.
1 = TIMER 1 wake system up function Enabled.

(8]

TMROWKEN

TIMER 0 Wake System Up Enable Bit
0 = TIMER 0 wake system up function Disabled.
1 = TIMER 0 wake system up function Enabled.

(7]

EINT3WKEN

External Interrupt 3 Wake System Up Enable Bit

0 = External Interrupt 3 wake system up function Disabled.

1 = External Interrupt 3 wake system up function Enabled.

(6]

EINT2WKEN

External Interrupt 2 Wake System Up Enable Bit

0 = External Interrupt 2 wake system up function Disabled.

1 = External Interrupt 2 wake system up function Enabled.

(3]

EINTIWKEN

External Interrupt 1 Wake System Up Enable Bit

0 = External Interrupt 1 wake system up function Disabled.

1 = External Interrupt 1 wake system up function Enabled.

(4]

EINTOWKEN

External Interrupt 0 Wake System Up Enable Bit

0 = External Interrupt 0 wake system up function Disabled.

1 = External Interrupt 0 wake system up function Enabled.
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GPIO Wake System Up Enable Bit
[3] GPIOWKEN 0 = GPIO wake system up function Disabled.
1 = GPIO wake system up function Enabled.

[2:1] Reserved Reserved.

WDT Wake System Up Enable Bit
[0] WDTWKEN 0 = WDT wake system up function Disabled.
1 =WDT wake system up function Enabled.
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Register Offset R/W |Description Reset Value
SYS_WKUPSERL1 |SYS_BA+0x054 |[R/W |System Wakeup Source Enable Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved SDHWKEN [ USBDWKEN | USBHWKEN |EMAC1IWKEN|EMACOWKEN
15 14 13 12 11 10 9 8
LVDWKEN Reserved CAN3WKEN [ CAN2WKEN | CAN1IWKEN | CANOWKEN
7 6 5 4 B 2 1 0
RTCWKEN Reserved I2C3WKEN I2C2WKEN I2C1IWKEN 12COWKEN
Bits Description
[31:21] Reserved Reserved.
SDH Wake System Up Enable Bit
[20] SDHWKEN 0 = SDH wake system up function Disabled.
1 = SDH wake system up function Enabled.
USB Device Wake System Up Enable Bit
[19] USBDWKEN 0 = USB device wake system up function Disabled.
1 = USB device wake system up function Enabled.
USB Host Wake System Up Enable Bit
[18] USBHWKEN 0 = USB host wake system up function Disabled.
1 = USB host wake system up function Enabled.
Ethernet MAC 1 Wake System Up Enable Bit
[17] EMAC1WKEN 0 = Ethernet MAC 1 wake system up function Disabled.
1 = Ethernet MAC 1 wake system up function Enabled.
Ethernet MAC 0 Wake System Up Enable Bit
[16] EMACOWKEN 0 = Ethernet MAC 0 wake system up function Disabled.
1 = Ethernet MAC 0 wake system up function Enabled.
Low Voltage Detect Wake System Up Enable Bit
[15] LVDWKEN 0 = Low Voltage Detect wake system up function Disabled.
1 = Low Voltage Detect wake system up function Enabled.
[14:12] Reserved Reserved.
CAN 3 Wake System Up Enable Bit
[11] CAN3WKEN 0 = CAN 3 wake system up function Disabled.
1 = CAN 3 wake system up function Enabled.
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CAN 2 Wake System Up Enable Bit
[10] CAN2WKEN 0 = CAN 2 wake system up function Disabled.
1 = CAN 2 wake system up function Enabled.

CAN 1 Wake System Up Enable Bit
9] CAN1IWKEN 0 = CAN 1 wake system up function Disabled.
1 = CAN 1 wake system up function Enabled.

CAN 0 Wake System Up Enable Bit
[8] CANOWKEN 0 = CAN 0 wake system up function Disabled.
1 = CAN 0 wake system up function Enabled.

RTC Wake System Up Enable Bit
[7] RTCWKEN 0 = RTC wake system up function Disabled.
1 = RTC wake system up function Enabled.

[6:4] Reserved Reserved.

I°C 3 Wake System Up Enable Bit
[3] I2C3WKEN 0 = I°C 3 wake system up function Disabled.
1 = I°C 3 wake system up function Enabled.

I°C 2 Wake System Up Enable Bit
[2] I2C2WKEN 0 = I°C 2 wake system up function Disabled.
1 = I°C 2 wake system up function Enabled.

I°C 1 Wake System Up Enable Bit
[1] I2C1IWKEN 0 = I°C 1 wake system up function Disabled.
1 = I°C 1 wake system up function Enabled.

I°C 0 Wake System Up Enable Bit
[0] I2COWKEN 0 = I°C 0 wake system up function Disabled.
1 = I°C 0 wake system up function Enabled.
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System Wakeup Source Status Register 0 (SYS WKUPSSRO0)

Register Offset R/W [Description Reset Value
SYS_WKUPSSRO |SYS_BA+0x058 |R/W |System Wakeup Source Status Register 0 0x0000_0000
31 30 29 28 27 26 25 24
Reserved UROWKST URBWKST
23 22 21 20 19 18 17 16
UR7WKST URBWKST URSWKST UR4WKST UR3WKST UR2WKST URIWKST UROWKST
15 14 13 12 11 10 9 8
Reserved TMR5WKST | TMR4AWKST | TMR3WKST | TMR2WKST | TMRIWKST | TMROWKST
7 6 5 4 3 2 1 0
EINT3WKST | EINT2WKST | EINTIWKST | EINTOWKST | GPIOWKST Reserved Reserved WDTWKST
Bits Description
[31:26] Reserved Reserved.
UART 9 Wake System Up Status
[25] UROWKST 0 = UART 9 didn’t wake system up.
1 = UART 9 wake system up.
UART 8 Wake System Up Status
[24] URBWKST 0 = UART 8 didn’t wake system up.
1 = UART 8 wake system up.
UART 7 Wake System Up Status
[23] UR7WKST 0 = UART 7 didn’t wake system up.
1 = UART 7 wake system up.
UART 6 Wake System Up Status
[22] URBWKST 0 = UART 6 didn’t wake system up.
1 = UART 6 wake system up.
UART 5 Wake System Up Status
[21] URSWKST 0 = UART 5 didn’t wake system up.
1 = UART 5 wake system up.
UART 4 Wake System Up Status
[20] UR4WKST 0 = UART 4 didn’t wake system up.
1 = UART 4 wake system up.
UART 3 Wake System Up Status
[19] UR3WKST 0 = UART 3 didn’t wake system up.
1 = UART 3 wake system up.
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(18]

UR2WKST

UART 2 Wake System Up Status
0 = UART 2 didn’t wake system up.
1 = UART 2 wake system up.

(17]

URIWKST

UART 1 Wake System Up Status
0 = UART 1 didn’t wake system up.
1 = UART 1 wake system up.

(16]

UROWKST

UART 0 Wake System Up Status
0 = UART 0 didn’t wake system up.
1 = UART 0 wake system up.

[15:14]

Reserved

Reserved.

(13]

TMR5WKST

TIMER 5 Wake System Up Status
0 = TIMER 5 didn’t wake system up.
1 =TIMER 5 wake system up.

(12]

TMR4AWKST

TIMER 4 Wake System Up Status
0 = TIMER 4 didn’t wake system up.
1 = TIMER 4 wake system up.

(11]

TMR3WKST

TIMER 3 Wake System Up Status
0 = TIMER 3 didn’t wake system up.
1 = TIMER 3 wake system up.

(10]

TMR2WKST

TIMER 2 Wake System Up Status
0 = TIMER 2 didn’t wake system up.
1 =TIMER 2 wake system up.

(9]

TMR1WKST

TIMER 1 Wake System Up Status
0 = TIMER 1 didn’t wake system up.
1 =TIMER 1 wake system up.

(8]

TMROWKST

TIMER 0 Wake System Up Status
0 = TIMER 0 didn’t wake system up.
1 = TIMER 0 wake system up.

(7]

EINT3WKST

External Interrupt 3 Wake System Up Status
0 = External Interrupt 3 didn’t wake system up.
1 = External Interrupt 3 wake system up.

(6]

EINT2WKST

External Interrupt 2 Wake System Up Status
0 = External Interrupt 2 didn’t wake system up.
1 = External Interrupt 2 wake system up.

(3]

EINTIWKST

External Interrupt 1 Wake System Up Status
0 = External Interrupt 1 didn’t wake system up.
1 = External Interrupt 1 wake system up.

(4]

EINTOWKST

External Interrupt 0 Wake System Up Status
0 = External Interrupt 0 didn’t wake system up.
1 = External Interrupt 0 wake system up.
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GPIO Wake System Up Status
[3] GPIOWKST 0 = GPIO didn’t wake system up.
1 = GPIO wake system up.

[2:1] Reserved Reserved.

WDT Wake System Up Status
[0] WDTWKST 0 = WDT didn’t wake system up.
1 =WDT wake system up.
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System Wakeup Source Status Register 1 (SYS WKUPSSR1)

Register Offset R/W |Description Reset Value
SYS_WKUPSSR1 [SYS_BA+0x05C |R/W |System Wakeup Source Status Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved ADCWKST
23 22 21 20 19 18 17 16
Reserved SDHWKST | USBDWKST | USBHWKST [EMAC1IWKST |EMACOWKST
15 14 13 12 11 10 9 8
LVDWKST Reserved CAN3WKST | CAN2WKST | CANIWKST | CANOWKST
7 6 5 4 3 2 1 0
RTCWKST Reserved 12C3WKST 12C2WKST 12C1IWKST 12COWKST
Bits Description
[31:25] Reserved Reserved.

ADC Wake System Up Status
[24] ADCWKST 0 = ADC didn’t wake system up.
1 = ADC wake system up.

[23:21] Reserved Reserved.

SDH Wake System Up Status
[20] SDHWKST 0 = SDH didn’t wake system up.
1 = SDH wake system up.

USB Device Wake System Up Status
[19] USBDWKST 0 = USB device didn’'t wake system up.
1 = USB device wake system up.

USB Host Wake System Up Status
[18] USBHWKST 0 = USB host didn’t wake system up.
1 = USB host wake system up.

Ethernet MAC 1 Wake System Up Status
[17] EMAC1WKST 0 = Ethernet MAC 1 didn’t wake system up.
1 = Ethernet MAC 1 wake system up.

Ethernet MAC 0 Wake System Up Status
[16] EMACOWKST 0 = Ethernet MAC 0 didn’t wake system up.
1 = Ethernet MAC 0 wake system up.

Low Voltage Detect Wake System Up Status
[15] LVDWKST 0 = Low Voltage Detect didn’t wake system up.
1 = Low Voltage Detect wake system up.
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[14:12] Reserved Reserved.

CAN 3 Wake System Up Status
[11] CAN3WKST 0 = CAN 3 didn’t wake system up.
1 = CAN 3 wake system up.

CAN 2 Wake System Up Status
[10] CAN2WKST 0 = CAN 2 didn’t wake system up.
1 = CAN 2 wake system up.

CAN 1 Wake System Up Status
[9] CANIWKST 0 = CAN 1 didn’t wake system up.
1 = CAN 1 wake system up.

CAN 0 Wake System Up Status
[8] CANOWKST 0 = CAN 0 didn’t wake system up.
1 = CAN 0 wake system up.

RTC Wake System Up Status
[7] RTCWKST 0 = RTC didn’t wake system up.
1 = RTC wake system up.

[6:4] Reserved Reserved.

I°C 3 Wake System Up Status
[3] I2C3WKST 0 = I°C 3 didn’t wake system up.
1 = I°C 3 wake system up.

I°C 2 Wake System Up Status
[2] 12C2WKST 0 = I°C 2 didn’t wake system up.
1 = I°C 2 wake system up.

I°C 1 Wake System Up Status
[1] I2CIWKST 0 = I°C 1 didn’t wake system up.
1 = I°C 1 wake system up.

I°C 0 Wake System Up Status
[0] I2COWKST 0 = I°C 0 didn’t wake system up.
1 = I°C 0 wake system up.
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AHB IP Reset Control Reqgister (SYS AHBIPRST)

Register Offset R/W |Description Reset Value
SYS_AHBIPRST |SYS_BA+0x060 |R/W [AHB IP Reset Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved SDHRST
23 22 21 20 19 18 17 16
CRYPTORST Reserved FMIRST USBDRST USBHRST | EMACLRST | EMACORST
15 14 13 12 11 10 9 8
Reserved VCAP1RST | VCAPORST Reserved 12SRST
7 6 5 4 3 2 1 0
GPIORST SDICRST PDMAL1RST | PDMAORST EBIRST CPURST Reserved CHIPRST
Bits Description
[31:25] Reserved Reserved.

SDIO Controller Reset Enable Bit
[24] SDHRST 0 = SDIO controller reset Disabled.
1 = SDIO controller reset Enabled.

Cryptographic Accelerator Reset Enable Bit
[23] CRYPTORST 0 = Cryptographic Accelerator reset Disabled.
1 = Cryptographic Accelerator reset Enabled.

[22:21] Reserved Reserved.

FMI Controller Reset Enable Bit
[20] FMIRST 0 = FMI controller reset Disabled.
1 = FMI controller reset Enabled.

USB Device Controller Reset Enable Bit
[19] USBDRST 0 = USB device controller reset Disabled.
1 = USB device controller reset Enabled.

USB Host Controller (EHCI/OHCI) Reset Enable Bit
[18] USBHRST 0 = USB host controller (EHCI/OHCI) reset Disabled.
1 = USB host controller (EHCI/OHCI) reset Enabled.

Ethernet MAC 1 Reset Enable Bit
[17] EMAC1RST 0 = Ethernet MAC 1 reset Disabled.
1 = Ethernet MAC 1 reset Enabled.

Ethernet MAC 0 Reset Enable Bit
[16] EMACORST 0 = Ethernet MAC 0 reset Disabled.
1 = Ethernet MAC 0 reset Enabled.
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[15:12] Reserved Reserved.

Capture Sensor Interface 1 Reset Enable Bit
[11] VCAP1RST 0 = Capture sensor interface 1 reset Disabled.
1 = Capture sensor interface 1 reset Enabled.

Capture Sensor Interface 0 Reset Enable Bit
[10] VCAPORST 0 = Capture sensor interface 0 reset Disabled.
1 = Capture sensor interface 0 reset Enabled.

[9] Reserved Reserved.

I?S Controller Reset Enable Bit
[8] 12S 0 = IS controller reset Disabled.
1 = IS controller reset Enabled.

GPIO Reset Enable Bit
[7] GPIORST 0 = GPIO reset Disabled.
1 = GPIO reset Enabled.

SDRAM Controller Reset Enable Bit
[6] SDICRST 0 = SDRAM controller reset Disabled.
1 = SDRAM Controller reset Enabled.

PDMAL Reset Enable Bit
[5] PDMALRST 0 = PDMA1 reset Disabled.
1 = PDMAL1 reset Enabled.

PDMAO Reset Enable Bit
[4] PDMAORST 0 = PDMAQO reset Disabled.
1 = PDMAO reset Enabled.

CPU Pulse Reset Enable Bit
This bit is used to generate a reset pulse to ARM926EJ-S™ CPU.
When set this bit high, reset controller generates a 6 system clock long reset pulse to

2] Sy ARM926EJ-S™ CPU. After the reset completed, this bit will be clear to low automatically.
0 = CPU pulse reset Disabled.
1 = CPU pulse reset Enabled.

[1] Reserved Reserved.

Chip Reset Enable Bit
[0] CHIP 0 = Chip reset Disabled.
1 = Chip reset Enabled.
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Register Offset R/W |Description Reset Value
SYS_APBIPRSTO |SYS_BA+0x064 |R/W |APB IP Reset Control Register O 0x0000_0000
31 30 29 28 27 26 25 24
Reserved Reserved UARTORST UART8RST
23 22 21 20 19 18 17 16
UART7RST | UART6RST | UARTS5RST | UART4RST | UART3RST | UART2RST | UART1RST | UARTORST
15 14 13 12 11 10 9 8
Reserved TIMERSRST | TIMER4RST | TIMER3RST | TIMER2RST | TIMER1RST | TIMERORST
7 6 5 4 3 2 1 0
Reserved AICRST Reserved
Bits Description
[31:26] Reserved Reserved.
UART 9 Reset Enable Bit
[25] UARTORST 0 = UART 9 reset Disabled.
1 = UART 9 reset Enabled.
UART 8 Reset Enable Bit
[24] UART8RST 0 = UART 8 reset Disabled.
1 = UART 8 reset Enabled.
UART 7 Reset Enable Bit
[23] UART7RST 0 = UART 7 reset Disabled.
1 = UART 7 reset Enabled.
UART 6 Reset Enable Bit
[22] UART6ERST 0 = UART 6 reset Disabled.
1 = UART 6 reset Enabled.
UART 5 Reset Enable Bit
[21] UART5RST 0 = UART 5 reset Disabled.
1 = UART 5 reset Enabled.
UART 4 Reset Enable Bit
[20] UART4ARST 0 = UART 4 reset Disabled.
1 = UART 4 reset Enabled.
UART 3 Reset Enable Bit
[19] UART3RST 0 = UART 3 reset Disabled.
1 = UART 3 reset Enabled.
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UART 2 Reset Enable Bit
0 = UART 2 reset Disabled.
1 = UART 2 reset Enabled.

UART 1 Reset Enable Bit
0 = UART 1 reset Disabled.
1 = UART 1 reset Enabled.

UART 0 Reset Enable Bit
0 = UART O reset Disabled.
1 = UART 0 reset Enabled.

Reserved.

TIMER 5 Reset Enable Bit

0 = TIMER 5 reset Disabled.

1 =TIMER 5 reset Enabled.

TIMER 4 Reset Enable Bit

0 = TIMER 4 reset Disabled.

1 =TIMER 4 reset Enabled.

TIMER 3 Reset Enable Bit

0 = TIMER 3 reset Disabled.

1 =TIMER 3 reset Enabled.

TIMER 2 Reset Enable Bit

0 = TIMER 2 reset Disabled.

1 =TIMER 2 reset Enabled.

TIMER 1 Reset Enable Bit

0 = TIMER 1 reset Disabled.

1 =TIMER 1 reset Enabled.

TIMER 0 Reset Enable Bit

0 = TIMER 0 reset Disabled.

1 =TIMER 0 reset Enabled.

Reserved.

AIC Reset Enable Bit
0 = AIC reset Disabled.
1 = AIC reset Enabled.

[18] UART2RST
[17] UARTIRST
[16] UARTORST
[15:14] Reserved
[13] TIMERSRST
[12] TIMER4RST
[11] TIMER3RST
[10] TIMER2RST
[9] TIMER1RST
[8] TIMERORST
[7:5] Reserved

[4] AICRST
[3:0] Reserved

Reserved.
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APB IP Reset Control Register 1 (SYS APBIPRST1)

Register Offset R/W |Description Reset Value
SYS_APBIPRST1 [SYS_BA+0x068 |R/W |APB IP Reset Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved PWM1RST PWMORST Reserved ADCRST
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved SMCI1RST SMCORST CAN3RST CAN2RST CAN1RST CANORST
7 6 5 4 3 2 1 0
Reserved SPIIRST SPIORST QSPIORST I2C3RST 12C2RST 12C1RST I2CORST
Bits Description
[31:28] Reserved Reserved.

PWM1 Reset Enable Bit
[27] PWM1RST 0 = PWM1 reset Disabled.
1= PWML1 reset Enabled.

PWMO Reset Enable Bit
[26] PWMORST 0 = PWMO reset Disabled.
1 = PWMO reset Enabled.

[25] Reserved Reserved.

ADC Reset Enable Bit
[24] ADCRST 0 = ADC reset Disabled.
1 = ADC reset Enabled.

[23:14] Reserved Reserved.

SMC 1 Reset Enable Bit
[13] SMCI1RST 0 = SMC 1 reset Disabled.
1 = SMC 1 reset Enabled.

SMC 0 Reset Enable Bit
[12] SMCORST 0 = SMC 0 reset Disabled.
1 = SMC 0 reset Enabled.

CAN 3 Reset Enable Bit
[11] CAN3RST 0 = CAN 3 reset Disabled.
1 = CAN 3 reset Enabled.
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CAN 2 Reset Enable Bit
[10] CAN2RST 0 = CAN 2 reset Disabled.
1 = CAN 2 reset Enabled.

CAN 1 Reset Enable Bit
9] CAN1RST 0 = CAN 1 reset Disabled.
1 = CAN 1 reset Enabled.

CAN 0 Reset Enable Bit
[8] CANORST 0 = CAN 0 reset Disabled.
1 = CAN 0 reset Enabled.

[7] Reserved Reserved.

SPI 1 Reset Enable Bit
[6] SPI1IRST 0 = SPI 1 reset Disabled.
1 = SPI 1 reset Enabled.

SPI 1 Reset Enable Bit
[5] SPIORST 0 = SPI 0 reset Disabled.
1 = SPI 0 reset Enabled.

QSPI 0 Reset Enable Bit
[4] QSPIORST 0 = QSPI 0 reset Disabled.
1 = QSPI 0 reset Enabled.

I’C 3 Reset Enable Bit
[3] I2C3RST 0 = I°C 3 reset Disabled.
1 = I°C 3 reset Enabled.

I’C 1 Reset Enable Bit
[2] I2C2RST 0 = I°C 2 reset Disabled.
1 = I°C 2 reset Enabled.

I’C 1 Reset Enable Bit
[1] I2C1RST 0 = I°C 1 reset Disabled.
1 = I°C 1 reset Enabled.

I°’C 0 Reset Enable Bit
[0] I2CORST 0 = I°C 0 reset Disabled.
1 = 1°C 0 reset Enabled.
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Reset Source Active Status Register (SYS RSTSTS)

Register Offset R/W |Description Reset Value
SYS_RSTSTS |SYS_BA+0x06C |R/W |Reset Source Active Status Register 0x0000_00XX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved WDTRSTS CPURSTS CHIPRSTS LVRRSTS PINRSTS PORRSTS
Bits Description
[31:5] Reserved Reserved.

Chip Reset by Watchdog Timer Status
[5] WDTRSTS 0 = No reset from watchdog timer.
1 = Watchdog timer had issued reset signal to reset the chip.

CPU Reset by CPU_LVL (AHBIPRST[1]) or CPU_PLS (AHBIPRST[2]) Status
0 = No CPU reset from CPU_LVL (AHBIPRST[1]) or CPU_PLS (AHBIPRST[2]).

1 = CPU_LVL (AHBIPRST[1]) or CPU_PLS (AHBIPRST[2]) has been high to reset the
CPU.

[4] CPURSTS

Chip Reset by CHIP (AHBIPRST[0]) Status
[3] CHIPRSTS 0 = No reset from CHIP (AHBIPRST[O]).
1 = CHIP (AHBIPRSTI[0]) has been high to reset CPU.

Chip Reset by LVRD Status
[2] LVRRSTS 0 = No reset from LVRD.
1 = LVRD had issued reset signal to reset the chip.

Chip Reset by NRESET Pin Status
[1] PINRSTS 0 = No reset from nRESET pin.
1 = nRESET pin had issued reset signal to reset the chip.

Chip Reset by POR Status
[0] PORRSTS 0 = No reset from POR.
1 = POR had issued reset signal to reset the chip.
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GPIOA Low Byte Multiple Function Control Register (SYS GPA MFEPL)

Register Offset R/W |Description Reset Value
?L(S—GPA—MF SYS_BA+0x070 [R/W |GPIOA Low Byte Multiple Function Control Register OXOXXX_XX00
31 30 29 28 27 26 25 24
MFP_GPA7 MFP_GPAG6
23 22 21 20 19 18 17 16
MFP_GPAS5 MFP_GPA4
15 14 13 12 11 10 9 8
MFP_GPA3 MFP_GPA2
7 6 5 4 3 2 1 0
MFP_GPA1 MFP_GPAO
Bits Description
[31:28] MFP_GPA7 Pin PA.7 Multi-function Pin Selection
[27:24] MFP_GPAG6 Pin PA.6 Multi-function Pin Selection
[23:20] MFP_GPA5 Pin PA.5 Multi-function Pin Selection
[19:16] MFP_GPA4 Pin PA.4 Multi-function Pin Selection
[15:12] MFP_GPA3 Pin PA.3 Multi-function Pin Selection
[11:8] MFP_GPA2 Pin PA.2 Multi-function Pin Selection
[7:4] MFP_GPA1 Pin PA.1 Multi-function Pin Selection
[3:0] MFP_GPAO Pin PA.0 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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GPIOA High Byte Multiple Function Control Reqgister (SYS GPA MFEPH)

Register Offset R/W |Description Reset Value
gES—GPA—MF SYS_BA+0x074 |R/W |GPIOA High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
MFP_GPA15 MFP_GPA14
23 22 21 20 19 18 17 16
MFP_GPA13 MFP_GPA12
15 14 13 12 11 10 9 8
MFP_GPA11 MFP_GPA10
7 6 5 4 3 2 1 0
MFP_GPA9 MFP_GPAS8
Bits Description
[31:28] MFP_GPA15 Pin PA.15 Multi-function Pin Selection
[27:24] MFP_GPA14 Pin PA.14 Multi-function Pin Selection
[23:20] MFP_GPA13 Pin PA.13 Multi-function Pin Selection
[19:16] MFP_GPA12 Pin PA.12 Multi-function Pin Selection
[15:12] MFP_GPA11l Pin PA.11 Multi-function Pin Selection
[11:8] MFP_GPA10 Pin PA.10 Multi-function Pin Selection
[7:4] MFP_GPA9 Pin PA.9 Multi-function Pin Selection
[3:0] MFP_GPAS8 Pin PA.8 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.

Jan. 07, 2020 Page 133 of 1174 Rev 1.01



NnuvoTon NUC980
—

GPIOB Low Byte Multiple Function Control Reqgister (SYS GPB MFEPL)

Register Offset R/W |Description Reset Value
?L(S—GPB—MF SYS_BA+0x078 [R/W |GPIOB Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
MFP_GPB7 MFP_GPB6
23 22 21 20 19 18 17 16
MFP_GPB5 MFP_GPB4
15 14 13 12 11 10 9 8
MFP_GPB3 MFP_GPB2
7 6 5 4 3 2 1 0
MFP_GPB1 MFP_GPBO
Bits Description
[31:28] MFP_GPB7 Pin PB.7 Multi-function Pin Selection
[27:24] MFP_GPB6 Pin PB.6 Multi-function Pin Selection
[23:20] MFP_GPB5 Pin PB.5 Multi-function Pin Selection
[19:16] MFP_GPB4 Pin PB.4 Multi-function Pin Selection
[15:12] MFP_GPB3 Pin PB.3 Multi-function Pin Selection
[11:8] MFP_GPB2 Pin PB.2 Multi-function Pin Selection
[7:4] MFP_GPB1 Pin PB.1 Multi-function Pin Selection
[3:0] MFP_GPBO Pin PB.0 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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GPIOB High Byte Multiple Function Control Reqgister (SYS GPB MFEPH)

Register Offset R/W |Description Reset Value
gES—GPB—MF SYS_BA+0x07C |R/W |GPIOB High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
MFP_GPB13 MFP_GPB12
15 14 13 12 11 10 9 8
MFP_GPB11 MFP_GPB10
7 6 5 4 3 2 1 0
MFP_GPB9 MFP_GPB8
Bits Description
[31:24] Reserved Reserved.
[23:20] MFP_GPB13 Pin PB.13 Multi-function Pin Selection
[19:16] MFP_GPB12 Pin PB.12 Multi-function Pin Selection
[15:12] MFP_GPB11 Pin PB.11 Multi-function Pin Selection
[11:8] MFP_GPB10 Pin PB.10 Multi-function Pin Selection
[7:4] MFP_GPB9 Pin PB.9 Multi-function Pin Selection
[3:0] MFP_GPB8 Pin PB.8 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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GPIOC Low Byte Multiple Function Control Reqgister (SYS GPC MFEPL)

Register Offset R/W |Description Reset Value
?L(S—GPC—MF SYS_BA+0x080 |[R/W |GPIOC Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
MFP_GPC7 MFP_GPC6
23 22 21 20 19 18 17 16
MFP_GPC5 MFP_GPC4
15 14 13 12 11 10 9 8
MFP_GPC3 MFP_GPC2
7 6 5 4 3 2 1 0
MFP_GPC1 MFP_GPCO
Bits Description
[31:28] MFP_GPC7 Pin PC.7 Multi-function Pin Selection
[27:24] MFP_GPC6 Pin PC.6 Multi-function Pin Selection
[23:20] MFP_GPC5 Pin PC.5 Multi-function Pin Selection
[19:16] MFP_GPC4 Pin PC.4 Multi-function Pin Selection
[15:12] MFP_GPC3 Pin PC.3 Multi-function Pin Selection
[11:8] MFP_GPC2 Pin PC.2 Multi-function Pin Selection
[7:4] MFP_GPC1 Pin PC.1 Multi-function Pin Selection
[3:0] MFP_GPCO Pin PC.0 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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GPIOC High Byte Multiple Function Control Reqgister (SYS GPC MFEPH)

Register Offset R/W |Description Reset Value
gES—GPC—MF SYS_BA+0x084 [R/W |GPIOC High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
MFP_GPC15 MFP_GPC14
23 22 21 20 19 18 17 16
MFP_GPC13 MFP_GPC12
15 14 13 12 11 10 9 8
MFP_GPC11 MFP_GPC10
7 6 5 4 3 2 1 0
MFP_GPC9 MFP_GPC8
Bits Description
[31:28] MFP_GPC15 Pin PC.15 Multi-function Pin Selection
[27:24] MFP_GPC14 Pin PC.14 Multi-function Pin Selection
[23:20] MFP_GPC13 Pin PC.13 Multi-function Pin Selection
[19:16] MFP_GPC12 Pin PC.12 Multi-function Pin Selection
[15:12] MFP_GPC11 Pin PC.11 Multi-function Pin Selection
[11:8] MFP_GPC10 Pin PC.10 Multi-function Pin Selection
[7:4] MFP_GPC9 Pin PC.9 Multi-function Pin Selection
[3:0] MFP_GPC8 Pin PC.8 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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GPIOD Low Byte Multiple Function Control Reqgister (SYS GPD MFEPL)

Register Offset R/W |Description Reset Value
?L(S—GPD—MF SYS_BA+0x088 |R/W |GPIOD Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
MFP_GPD7 MFP_GPD6
23 22 21 20 19 18 17 16
MFP_GPD5 MFP_GPD4
15 14 13 12 11 10 9 8
MFP_GPD3 MFP_GPD2
7 6 5 4 3 2 1 0
MFP_GPD1 MFP_GPDO
Bits Description
[31:28] MFP_GPD7 Pin PD.7 Multi-function Pin Selection
[27:24] MFP_GPD6 Pin PD.6 Multi-function Pin Selection
[23:20] MFP_GPD5 Pin PD.5 Multi-function Pin Selection
[19:16] MFP_GPD4 Pin PD.4 Multi-function Pin Selection
[15:12] MFP_GPD3 Pin PD.3 Multi-function Pin Selection
[11:8] MFP_GPD2 Pin PD.2 Multi-function Pin Selection
[7:4] MFP_GPD1 Pin PD.1 Multi-function Pin Selection
[3:0] MFP_GPDO Pin PD.0 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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GPIOD High Byte Multiple Function Control Reqgister (SYS GPD MFEPH)

Register Offset R/W |Description Reset Value
gES—GPD—MF SYS_BA+0x08C [R/W |GPIOD High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
MFP_GPD15 MFP_GPD14
23 22 21 20 19 18 17 16
MFP_GPD13 MFP_GPD12
15 14 13 12 11 10 9 8
MFP_GPD11 MFP_GPD10
7 6 5 4 3 2 1 0
MFP_GPD9 MFP_GPD8
Bits Description
[31:28] MFP_GPD15 Pin PD.15 Multi-function Pin Selection
[27:24] MFP_GPD14 Pin PD.14 Multi-function Pin Selection
[23:20] MFP_GPD13 Pin PD.13 Multi-function Pin Selection
[19:16] MFP_GPD12 Pin PD.12 Multi-function Pin Selection
[15:12] MFP_GPD11 Pin PD.11 Multi-function Pin Selection
[11:8] MFP_GPD10 Pin PD.10 Multi-function Pin Selection
[7:4] MFP_GPD9 Pin PD.9 Multi-function Pin Selection
[3:0] MFP_GPD8 Pin PD.8 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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GPIOE Low Byte Multiple Function Control Register (SYS GPE MFEPL)

Register Offset R/W |Description Reset Value
EYS—GPE—MFP SYS_BA+0x090 [R/W |GPIOE Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
MFP_GPE7 MFP_GPEG6
23 22 21 20 19 18 17 16
MFP_GPE5 MFP_GPE4
15 14 13 12 11 10 9 8
MFP_GPE3 MFP_GPE2
7 6 5 4 3 2 1 0
MFP_GPE1 MFP_GPEO
Bits Description
[31:28] MFP_GPE7 Pin PE.7 Multi-function Pin Selection
[27:24] MFP_GPE6 Pin PE.6 Multi-function Pin Selection
[23:20] MFP_GPES5 Pin PE.5 Multi-function Pin Selection
[19:16] MFP_GPE4 Pin PE.4 Multi-function Pin Selection
[15:12] MFP_GPE3 Pin PE.3 Multi-function Pin Selection
[11:8] MFP_GPE2 Pin PE.2 Multi-function Pin Selection
[7:4] MFP_GPE1 Pin PE.1 Multi-function Pin Selection
[3:0] MFP_GPEO Pin PE.O Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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GPIOE High Byte Multiple Function Control Reqgister (SYS GPE MFPH)

Register Offset R/W |Description Reset Value
ﬁYS—GPE—MFP SYS_BA+0x094 [R/W |GPIOE High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved MFP_GPE12
15 14 13 12 11 10 9 8
MFP_GPE11 MFP_GPE10
7 6 5 4 3 2 1 0
MFP_GPE9 MFP_GPES8
Bits Description
[31:20] Reserved Reserved.
[19:16] MFP_GPE12 Pin PE.12 Multi-function Pin Selection
[15:12] MFP_GPE11 Pin PE.11 Multi-function Pin Selection
[11:8] MFP_GPE10 Pin PE.10 Multi-function Pin Selection
[7:4] MFP_GPE9 Pin PE.9 Multi-function Pin Selection
[3:0] MFP_GPES8 Pin PE.8 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.

Jan. 07, 2020 Page 141 of 1174 Rev 1.01



NnuvoTon NUC980
—

GPIOF Low Byte Multiple Function Control Reqister (SYS GPF MFPL)

Register Offset R/W |Description Reset Value
EYS—GPF—MFP SYS_BA+0x098 [R/W |GPIOF Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
MFP_GPF7 MFP_GPF6
23 22 21 20 19 18 17 16
MFP_GPF5 MFP_GPF4
15 14 13 12 11 10 9 8
MFP_GPF3 MFP_GPF2
7 6 5 4 3 2 1 0
MFP_GPF1 MFP_GPFO
Bits Description
[31:28] MFP_GPF7 Pin PF.7 Multi-function Pin Selection
[27:24] MFP_GPF6 Pin PF.6 Multi-function Pin Selection
[23:20] MFP_GPF5 Pin PF.5 Multi-function Pin Selection
[19:16] MFP_GPF4 Pin PF.4 Multi-function Pin Selection
[15:12] MFP_GPF3 Pin PF.3 Multi-function Pin Selection
[11:8] MFP_GPF2 Pin PF.2 Multi-function Pin Selection
[7:4] MFP_GPF1 Pin PF.1 Multi-function Pin Selection
[3:0] MFP_GPFO Pin PF.0 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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GPIOF High Byte Multiple Function Control Reqgister (SYS GPF MFEPH)

Register Offset R/W |Description Reset Value
ﬁYS—GPF—MFP SYS_BA+0x09C [R/W |GPIOF High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved MFP_GPF12
15 14 13 12 11 10 9 8
MFP_GPF11 MFP_GPF10
7 6 5 4 3 2 1 0
MFP_GPF9 MFP_GPF8
Bits Description
[31:20] Reserved Reserved.
[19:16] MFP_GPF12 Pin PF.12 Multi-function Pin Selection
[15:12] MFP_GPF11 Pin PF.11 Multi-function Pin Selection
[11:8] MFP_GPF10 Pin PF.10 Multi-function Pin Selection
[7:4] MFP_GPF9 Pin PF.9 Multi-function Pin Selection
[3:0] MFP_GPF8 Pin PF.8 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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GPIOG Low Byte Multiple Function Control Register (SYS GPG MFPL)

Register Offset R/W |Description Reset Value
?L(S—GPG—MF SYS_BA+0x0AO0 [R/W |GPIOG Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
MFP_GPG7 MFP_GPG6
23 22 21 20 19 18 17 16
MFP_GPG5 MFP_GPG4
15 14 13 12 11 10 9 8
MFP_GPG3 MFP_GPG2
7 6 5 4 3 2 1 0
MFP_GPG1 MFP_GPGO
Bits Description
[31:28] MFP_GPG7 Pin PG.7 Multi-function Pin Selection
[27:24] MFP_GPG6 Pin PG.6 Multi-function Pin Selection
[23:20] MFP_GPG5 Pin PG.5 Multi-function Pin Selection
[19:16] MFP_GPG4 Pin PG.4 Multi-function Pin Selection
[15:12] MFP_GPG3 Pin PG.3 Multi-function Pin Selection
[11:8] MFP_GPG2 Pin PG.2 Multi-function Pin Selection
[7:4] MFP_GPG1 Pin PG.1 Multi-function Pin Selection
[3:0] MFP_GPGO Pin PG.0 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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GPIOG High Byte Multiple Function Control Reqgister (SYS GPG MFEPH)

Register Offset R/W |Description Reset Value
gES—GPG—MF SYS_BA+0x0A4 |R/W |GPIOG High Byte Multiple Function Control Register OXXXXX_X000
31 30 29 28 27 26 25 24
MFP_GPG15 MFP_GPG14
23 22 21 20 19 18 17 16
MFP_GPG13 MFP_GPG12
15 14 13 12 11 10 9 8
MFP_GPG11 MFP_GPG10
7 6 5 4 3 2 1 0
MFP_GPG9 MFP_GPGS8
Bits Description
[31:28] MFP_GPG15 Pin PG.15 Multi-function Pin Selection
[27:24] MFP_GPG14 Pin PG.14 Multi-function Pin Selection
[23:20] MFP_GPG13 Pin PG.13 Multi-function Pin Selection
[19:16] MFP_GPG12 Pin PG.12 Multi-function Pin Selection
[15:12] MFP_GPG11 Pin PG.11 Multi-function Pin Selection
[11:8] MFP_GPG10 Pin PG.10 Multi-function Pin Selection
[7:4] MFP_GPG9 Pin PG.9 Multi-function Pin Selection
[3:0] MFP_GPG8 Pin PG.8 Multi-function Pin Selection

Note: Please refer to 4.2.2 and 4.2.3 for the multi-function pin summary.
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DDR I/O Driving Strength Control Register (SYS DDR DSCTL)

NUC980

Register Offset R/W |Description Reset Value
E¥E—DDR—DS SYS_BA+0x0F0 |R/W |DDR I/O Driving Strength Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
DATA_DS ADDR_DS CTRL_DS CLK_DS
Bits Description
[31:8] Reserved Reserved.
DDR Data I/O Driving Strength Selection
This bit controls the driving strength for DDR 1/O used as data.
00 = Reserved.
[7:6] DATA_DS
01 = Reduced Strength.
10 = Reserved.
11 = Full Strength.
DDR Address I/O Driving Strength Selection
This bit controls the driving strength for DDR 1/O used as address.
00 = Reserved.
[5:4] ADDR_DS
01 = Reduced Strength.
10 = Reserved.
11 = Full Strength.
DDR Control I/O Driving Strength Selection
This bit controls the driving strength for DDR 1/O used as control signals.
00 = Reserved.
[3:2] CTRL_DS
01 = Reduced Strength.
10 = Reserved.
11 = Full Strength.
DDR Clock I/O Driving Strength Selection
This bit controls the driving strength for DDR 1/O used as clock.
00 = Reserved.
[1:0] CLK_DS
01 = Reduced Strength.
10 = Reserved.
11 = Full Strength.
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GPIOB Low Byte Driving Strength Control Reqgister (SYS GPBL DSCTL)

Register Offset R/W |Description Reset Value

SYS_GPBL_DS

CTL SYS_BA+0xOF4 [R/W [GPIOB Low Byte Driving Strength Control Register 0x4444 4444

31 30 29 28 27 26 25 24

DS_GPB7 DS_GPB6

23 22 21 20 19 18 17 16

DS_GPB5 DS_GPB4

15 14 13 12 11 10 9 8

DS_GPB3 DS_GPB2

DS_GPB1 DS_GPBO

Bits Description

Pin PB.7 Driving Strength Selection
This field controls the pin PB.7 driving strength

000 = Pin PB.7 driving strength is 2.2mA.
001 = Pin PB.7 driving strength is 6.5mA.
010 = Pin PB.7 driving strength is 8.7mA.
011 = Pin PB.7 driving strength is 13.0mA.
100 = Pin PB.7 driving strength is 15.2mA.
101 = Pin PB.7 driving strength is 19.5mA.
110 = Pin PB.7 driving strength is 21.7mA.
111 = Pin PB.7 driving strength is 26.1mA.
Others = Reserved.

[31:28] DS_GPB7

Pin PB.6 Driving Strength Selection
This field controls the pin PB.6 driving strength

000 = Pin PB.6 driving strength is 2.2mA.
001 = Pin PB.6 driving strength is 6.5mA.
010 = Pin PB.6 driving strength is 8.7mA.
011 = Pin PB.6 driving strength is 13.0mA.
100 = Pin PB.6 driving strength is 15.2mA.
101 = Pin PB.6 driving strength is 19.5mA.
110 = Pin PB.6 driving strength is 21.7mA.
111 = Pin PB.6 driving strength is 26.1mA.
Others = Reserved.

[27:24] DS_GPB6
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Pin PB.5 Driving Strength Selection

This field controls the pin PB.5 driving strength

000 = Pin PB.5 driving strength is 2.2mA.
001 = Pin PB.5 driving strength is 6.5mA.
010 = Pin PB.5 driving strength is 8.7mA.
011 = Pin PB.5 driving strength is 13.0mA.
100 = Pin PB.5 driving strength is 15.2mA.
101 = Pin PB.5 driving strength is 19.5mA.
110 = Pin PB.5 driving strength is 21.7mA.
111 = Pin PB.5 driving strength is 26.1mA.
Others = Reserved.

[23:20] DS_GPB5

Pin PB.4 Driving Strength Selection
This field controls the pin PB.4 driving strength

000 = Pin PB.4 driving strength is 2.2mA.
001 = Pin PB.4 driving strength is 6.5mA.
010 = Pin PB.4 driving strength is 8.7mA.
011 = Pin PB.4 driving strength is 13.0mA.
100 = Pin PB.4 driving strength is 15.2mA.
101 = Pin PB.4 driving strength is 19.5mA.
110 = Pin PB.4 driving strength is 21.7mA.
111 = Pin PB.4 driving strength is 26.1mA.
Others = Reserved.

[19:16] DS_GPB4

Pin PB.3 Driving Strength Selection
This field controls the pin PB.3 driving strength

000 = Pin PB.3 driving strength is 2.2mA.
001 = Pin PB.3 driving strength is 6.5mA.
010 = Pin PB.3 driving strength is 8.7mA.
011 = Pin PB.3 driving strength is 13.0mA.
100 = Pin PB.3 driving strength is 15.2mA.
101 = Pin PB.3 driving strength is 19.5mA.
110 = Pin PB.3 driving strength is 21.7mA.
111 = Pin PB.3 driving strength is 26.1mA.
Others = Reserved.

[15:12] DS_GPB3
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Pin PB.2 Driving Strength Selection

This field controls the pin PB.2 driving strength

000 = Pin PB.2 driving strength is 2.2mA.
001 = Pin PB.2 driving strength is 6.5mA.
010 = Pin PB.2 driving strength is 8.7mA.
011 = Pin PB.2 driving strength is 13.0mA.
100 = Pin PB.2 driving strength is 15.2mA.
101 = Pin PB.2 driving strength is 19.5mA.
110 = Pin PB.2 driving strength is 21.7mA.
111 = Pin PB.2 driving strength is 26.1mA.
Others = Reserved.

[11:8] DS_GPB2

Pin PB.1 Driving Strength Selection
This field controls the pin PB.1 driving strength

000 = Pin PB.1 driving strength is 2.2mA.
001 = Pin PB.1 driving strength is 6.5mA.
010 = Pin PB.1 driving strength is 8.7mA.
011 = Pin PB.1 driving strength is 13.0mA.
100 = Pin PB.1 driving strength is 15.2mA.
101 = Pin PB.1 driving strength is 19.5mA.
110 = Pin PB.1 driving strength is 21.7mA.
111 = Pin PB.1 driving strength is 26.1mA.
Others = Reserved.

[7:4] DS_GPB1

Pin PB.0 Driving Strength Selection
This field controls the pin PB.0 driving strength

000 = Pin PB.0 driving strength is 2.2mA.
001 = Pin PB.O0 driving strength is 6.5mA.
010 = Pin PB.O0 driving strength is 8.7mA.
011 = Pin PB.O0 driving strength is 13.0mA.
100 = Pin PB.0 driving strength is 15.2mA.
101 = Pin PB.0 driving strength is 19.5mA.
110 = Pin PB.0 driving strength is 21.7mA.
111 = Pin PB.0 driving strength is 26.1mA.
Others = Reserved.

[3:0] DS_GPBO
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Power-On-reset Disable Control Register (SYS PORDISCR)

Register Offset R/W |Description Reset Value
EYS—PORDISC SYS_BA+0x100 [R/W |Power-On-reset Disable Control Register 0x0000_00XX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
POR_DIS_CODE
7 6 5 4 3 2 1 0

POR_DIS_CODE

Bits Description

[31:16] Reserved Reserved.

Power-on-reset Disable Code (Write-protection Bits)

When powered on, the Power-On-Reset (POR) circuit generates a reset signal to reset
whole chip function. However, after power is ready, the POR circuit would consume a few
power. To minimize the POR circuit power consumption, user to disable POR circuit by
writing OX5AAS to this field.

[15:0] POR_DIS_CODE  [The POR circuit will become active again when this field is set to other value or chip is
reset by other reset source, including /RESET pin, Watchdog, LVR reset and the software
chip reset function.

This field is protected. It means that before programming it, user has to write “59h”, “16h”
and “88h” to address 0xBOOO_O01FC continuously to disable the register protection. Refer|
to the register REGWRPROT at address SYS_BA+0x1FC for detail.
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Reset Pin De-bounce Control Reqgister (SYS RSTDEBCTL)

Register Offset R/W |Description Reset Value
E¥E—RSTDEB SYS_BA+0x10C [R/W |Reset Pin De-bounce Control Register 0x0000_04B0
31 30 29 28 27 26 25 24
RSTDEBEN Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
DEBCNT
7 6 5 4 3 2 1 0
DEBCNT
Bits Description
Reset Pin De-bounce Enable Bit
[31] RSTDEBEN 0 = Reset pin de-bounce Disabled. (Default)
1 = Reset pin de-bounce Enabled.
[31:16] Reserved Reserved.
Power-on-reset Disable Code (Write-protection Bits)
[15:0] DEBCNT This 16-bit external RESET De-bounce Counter can specify the external RESET de-
' bounce time up to around 5.46ms (OXFFFF) @ XIN=12 MHz.
The default external RESET de-bounce time is 0.1ms (0x04B0) @ XIN = 12 MHz.
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Reqister Write-protection Control Register (SYS REGWPCTL)

Some of the system control registers need to be protected to avoid inadvertent write and disturb the
chip operation. These system control registers are protected after the power-on reset till user to
disable register protection. For user to program these protected registers, a register protection disable
sequence needs to be followed by a special programming. The register protection disable sequence is
writing the data “59h”, “16h” “88h” to the register REGWRPROT address at 0xB000_01FC
continuously. Any different data value, different sequence or any other write to other address during
these three data writing will abort the whole sequence.

After the protection is disabled, user can check the protection disable bit at address 0xB0O0O0_01FC
bit0, 1 is protection disable, and 0 is protection enable. Then user can update the target protected
register value and then write any data to the address “0xB000_01FC” to enable register protection.

This register is write for disable/enable register protection and read for the REGWPCTL status

Register Offset R/W |Description Reset Value
'?I\_( S_REGWPC SYS_BA+0x1FC [R/W |Register Write-protection Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
REGWPCTL
Bits Description
[31:8] Reserved Reserved.
Register Write Protection Code
Some registers have write-protection function. Writing these registers has to disable the
protected function by writing the sequence value “59h”, “16h”, “88h” to this field. After this
sequence is completed, the REGWPCTL bit will be set to 1 and write-protection registers
can be normal write.
[7:0] REGWPCTL
REGWPCTL[0]
Register Write Protection Disable Index
0 = Write-protection Enabled for writing protected registers. Any write to the protected
register is ignored.
1 = Write-protection Disabled for writing protected registers.
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6.3 Clock Controller (CLK_CTL)

6.3.1 Overview

The clock controller generates all clocks for Video, Audio, CPU, system bus and all functionalities.
This chip includes two PLL modules. The clock source for each functionality comes from the PLL, or
from the external crystal input directly. For each clock there is a bit on the CLKEN register to control
the clock ON or OFF individually, and the divider setting is in the CLK_DIVCTL register. The register
can also be used to control the clock enable or disable for power control.

6.3.2 Features
® Supports two PLLs, up to 500 MHz, for high performance system operation
® External 12 MHz high speed crystal input for precise timing operation

® External 32.768 kHz low speed crystal input for RTC function and low speed clock source
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6.3.3 Block Diagram
6.3.3.1 Clock Controller Top View

XTALIN12M

(12 MHz) 3 Apc_sw_piv ADC_CLK
>
APLLFoyr ADivCLK[7:0] - 2
g —>@ ¢—» ADO_SW_DIV F<>—>ECLK‘ s

i . < SDO_CLK
UPLL UPLLFour | o1 stog | UPIVELKIZ:0] qp—g
XTALIN32K
(32.768 kHz) ¢ . SD1_CLK
,E o )
PCLKO | 3 SENO_SW_DIV SENO_CLK
PCLK2
@ é—» SEN1_SW_DIV SEN1_CLK
»
¢—> UARTO_SW_DIV ECL Kuarro
UART1_SW_DIV ECLKuarty
¢—» UART2_SW_DIV ECLKuarr

¢—»> UART3_SW_DIV ECLKuarra
>

ECLKyarts

SDO_SW_DIV

ECLKrmro

<«——>0 TMRO_SW_DIV

YVV Y

ECLKrmr1

<«———<>0 TMR1_SW_DIV

ECLK1ur2

<«——>0g TMR2_SW_DIV

ECLK1MRr3 UART4_SW_DIV

<«———<>0 TMR3_SW_DIV

>

o—E: UART5_SW_DIV FOM}
“—EW
ib—gm

ECLKrmra

<«——————<>0 TMR4_SW_DIV

ECLKrmrs

<«———>0 TMR5_SW_DIV

Allllt AAAA Allllt AAAA AAAA AAAA AAAA AAAA

Lot ~5  wpT_sw_p1v o—? UART9_SW_DIV ECLKuarrs
Ll
>
ECLK oy > OSPIO_SW_DIV <> ECtKeseoy
<wwer  ~4 wwbpTt_sw_piv >
> ECLK
<
USB_CLK ¢y 2| sPro_sw_piv o<>———580
>
I10_REFCLK (50 MHz) > ECLK
& 3| SPILSW DIV O>————"1p
EMCAO_RXCLK [ EMACO_CLK_DIV J >
EMCAO_TXCLK (=2, +20)
ECLKyarts
BMII1_REFCLK (50 MHz) q SMCO_SW_DIV <>
EMAC1_RXCLK [ EMAC1_CLK_DIV ECLK
EMAC1_TXCLK (+2, +20) q SMC1_SW_DIV <> ARTE

SYS_CLK

<€

SYS_SW_DIV

CPUCLK, HCLK1, HCLK2, HCLK3, HCLK4, PCLK, HCLKsgau,
DDR_CLK, DRAM_CLK,

HCLK;?s, HCLK cp, HCLKysgn, HCLKysgp, HCLKemaco, HCLKgmacy -
PCEKspm, PCLKsp11, PCLKapc, PCLK1’c, PCLpwh, PCLKsmco, PCLKStCI

CPU_HCLK >
HCLK4 EMCO_MDCLK_DIV EMACO_MDCLK
L O3 y[emci_mpcik_prv [ EMACIMDCK

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-1 Clock Controller Block Diagram
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6.3.3.2 ADC Controller Clock Divider

XTALIN12M
APLLFout L
C(';Kt_osvl\’)" ADC_SrcCLK CLK_DIVn ADC_CLK
-to- o (T >
(MUX) (+ (ADC_N+1))
UPLLFout

ADC_S ADC_N ADC
(CLK_DIVCTL7[20:19]) (CLK_DIVCTL7[31:24]) (CLK_PCLKEN1[24])

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-2 ADC Controller Clock Divider Block Diagram

6.3.3.3 SD Card Host Controller Clock Divider

X=0andm=3
X=1andm=9
XTALIN12M
APLLFout L
C(I:th_os‘f; SDx_SrcCLK CLK_DIVn SDx_CLK
-to- . >
(MUX) (% (SDx_N+1))
A
UPLLFout

SDx_S SDx_N SDx
(CLK_DIVCTLmM[4:3]) (CLK_DIVCTLmM[15:8]) (CLK_HCLKEN[x*8+22])

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-3 SD Card Host Controller Clock Divider Block Diagram

Jan. 07, 2020 Page 155 of 1174 Rev 1.01



NnuvoTon NUC980

6.3.3.4 Timer Clock Divider

M=0,x=0,1,4,5
M=1,x=2,3
XTALIN12M
>
PCLKm m TIMERX_SrcCLK ECLKeTmrx
(4-to-1) | ———ETMRx ,,
PCLKm/4096 p  (MUX)
XTALIN32K
TMRxSEL TMRxCKEN
(CLK_DIVCTL8[x*2+17 : x*2+16]) (CLK_PCLKENO[x+8])
Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-4 Timer Clock Divider Clock Diagram

6.3.3.5 Ethernet MAC Controller Clock Divider

25 MHz

RMIIX_REFCLK _|
(50 MHz) —D EMACx_RXCLK
s o

CLK_SW4 | EMACx_SrcCLK
(2-to-1)
(MUX)

2.5 MHz Q EMACX_TXCLK
L] |

OPMOD EMACx
(EMACx_MCMDR[20]) (CLK_HCLKEN[x+161)

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-5 Ethernet MAC Controller Clock Divider Block Diagram

6.3.3.6 I°S Controller Clock Divider

XTALIN12M
APLLFout L
CLK_SW4 | 125 _SrcCLK CLK_DIVn ECLK:%s
=10, — -
(e (+ (IS_N+1)) >
A
UPLLFout
1’s_S I2S_N 12s
(CLK_DIVCTL1[20:19]) (CLK_DIVCTL1[31:24])  (CLK_HCLKEN[24])
Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-6 I°S Controller Clock Divider Block Diagram
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6.3.3.7 Reference Clock Output Divider

XT1_IN
APLLFout L
ACLKOut
C("-'KF:‘;V)" CKO_SrcCLK CLK_DIVn CKO_CLK
-to- N o e
(MUX) (+ (CKO_N+1))
UCLKout
A
UPLLFout

CKO_S CKO_N CKO
(CLK_DIVCTL9[20:19]) (CLK_DIVCTLO[31:24]) (CLK_HCLKEN[15])

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-7 Reference Clock Output Divider Block Diagram

6.3.3.8 Smart Card Host Controller Clock Divider

x=0,1

ECLKsmcx

CLK_DIVn )

XTALIN12M (+ (SMCx_N+1))

SMCx_N SMCx
(CLK_DIVCTL6[x*4+27:x*4+24]) (CLK_PCLKEN1[x+12])

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-8 Smart Card Host Controller Clock Divider Block Diagram

6.3.3.9 CMOS Sensor Clock Divider

XTALIN12M
CLK_DIVn N
APLLFout —-» . (cenNSORx_SDIV+1)

A ACLKOut
SENSORx_SDIV Cz'f;os_"l"“ SENx_SrcCLK
(CLK_DIVCTLm[18:16]) (xt0:1)

(MUX)
UCLKout
CLK_DIVn
UPLLFout —-—» . (cenNSORx_SDIV+1)

X=0and m
X=1andm

NW

CLK_DIVn SENx_CLK
(+ (SENSORX_N+1)) >

A

SENSORX_S SENSORx_N SENSOR (CLK_HCLKEN[27]) &
(CLK_DIVCTLM[20:19]) (CLK_DIVCTLm[27:24]) VCAPx (CLK_HCLKEN[x*5+26])

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-9 CMOS Sensor Controller Divider Block Diagram
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6.3.3.10 UART Clock Divider

m=4,x=0,1,2,3
XT1_IN m=5x=4,5,6,7
(12 MHz) m=6x=89
APLLFout L
CLK_DIVn ECLKuyarTx
(+ (UARTx_N+1)) >
A
UPLLFout
X32_IN
(32.768 kHz)
UARTy_S UARTx_N UARTX
(CLK_DIVCTLm) (CLK_DIVCTLm) (CLK_PCLKENO[x+16])
Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-10 UART Clock Divider Block Diagram

6.3.3.11 USB 1.1 Host 48 MHz Clock Divider

USBPHYO0_480M

USB_CLK

USBPHY1_480M 48Mz

| \
USBID USBH
(SYS_PWRONI[16]) (CLK_HCLKEN[18])

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-11 USB 1.1 Host Controller 48 MHz Clock Divider Block Diagram

6.3.3.12 Watchdog Timer Clock Divider

XTALIN12M
4
XT1_IN/512 m WDT_SrcCLK ECLKwor
(4-to-1) | ———woT
PCLK2/4096 » (MUX)
XTALIN32K

WDT_S WDT
(CLK_DIVCTL8[9:8]) (CLK_PCLKENO[0])

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-12 Watchdog Timer Clock Divider Block Diagram
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6.3.3.13 Windowed Watchdog Timer Clock Divider

XTALIN12M

XT1_IN/512 >>‘ >
("-"_(Fo_‘f; WWDT_SrcCLK ECLKwwot

PCLK2/4096 » (MUX)

XTALIN32K
| |

WWDT_S WWDT
(CLK_DIVCTL8[11:10]) (CLK_PCLKENO[1])
Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-13 Windowed Watchdog Timer Clock Divider Block Diagram
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6.3.3.14 CPU_HCLK Clock Generator

NUC980

APLLFour

DRAM (CLK_HCLKEN[10])

‘D DDR_CLK

SYSDIVEN2,
SYSTEM_S[4:3]

¢ PCLK1

CPU_HCLK Clock Generator

HCLK1 < }

CPUDIVEN2 v

cPU

(CLK_HCLKEN[01)

HCLK1 (CLK_HCLKEN[2])

<« HCLKeoMa0 ( —
<« HCLKpoMaL ( —4
¢ HCLKp1c ( '—0

PDMAO(CLK_HCLKEN[12])

HCLK (CLK_HCLKEN[1])
T

‘D DRAM_CLK

SRAM (CLK_HCLKEN[8]

)

HCLK1 (CLK_HCLKEN[2]
HCLK3 (CLK_HCLKEN[3]
HCLK4 (CLK_HCLKEN[4]

)1
)1
)

i

| ) HCLK2 >

“_‘ HCLK3 (CLK_HCLKEN[3])

| ) T HCLK3 >

+ (MDCLK_N+1)

EMAC1 (CLK_HCLKEN[17]) &—] ) HCLKgmacs >

EMAC1_MDCI

USBH (CLK_HCLKEN[18]) — ) HCLKyspy >

FMI

USBD (CLK_HCLKEN[19]) &— ) HCLKyspp >

(CLK_HCLKEN[20]) q»—D HCLKeu >
NAND (CLK_HCLKEN[21]) q»—D HCLKuan

VCAP1 (CLK_HCLKEN[31])

CRYPTO(CLK_HCLKEN[23]) q»—D HCLKcavero

EBI  (CLK_HCLKEN[ 91)

— ) HCLKycapy >

| ) HCLKegr >

PDMA1(CLK_HCLKEN[13])

PIC  (CLK_HCLKEN[7]) i’*

PCLKO (CLK_HCLKEN[51)

M@—«IZCOCKEN(CLK_PCLKEN1[01)

(PC'-KIIH C |—®I2C2CKEN(CLK_PCLKEN1[2])
MG—G'QSPIOCKEN(CLK_PCLKEN1[4])

‘PCLKSPII ( '—4'SPIICKEN(CLK_PCLKENI[S])

m@—ﬂTMROCKEN(CLK_PCLKEND[B])
M@—"TMR1CKEN(CLK_PCLKEND[9])

GPIO (CLK_HCLKEN[11]) |

HCLK4 (CLK_HCLKEN[4])

) HCLKgp1o >

| ) T HCLK4 >

EMACO (CLK_HCLKEN[16]) ¢

HCLK,

L[ mpaNen |

D EMACO_M DCHK

SDH

1’s

(CLK_HCLKEN[30]) $—f ) HCLKsn >
(CLK_HCLKEN[24]) qp—D HCLK<? >

VCAPO (CLK_HCLKEN[26])

—‘ ) HCLKvcapo >

PCLK2 (CLK_HCLKEN[14])

PCLK1mMers ® TMR4CKEN(CLK_PCLKENO[12])

«PCLK1mers ( | —® TMR5CKEN(CLK_PCLKENO[13])
<« PCELKuarTo ( [—® UARTOCKEN(CLK_PCLKENO[16])

< PCLKuyart2 ( '—" UART2CKEN(CLK_PCLKENO[18])

(PCLKuAm% [—® UART4CKEN(CLK_PCLKENO[20])
«PCLKuarte ( @ UART6CKEN(CLK_PCLKENO[22])

«PCLKuarts ( —

UARTS8CKEN(CLK_PCLKENO[24])

r

PCLK1 (CLK_HCLKEN[6])

(PCLKchx ( [ —®12C1CKEN(CLK_PCLKEN1[1])
(PC'-szcs G—"IZCBCKEN(CLK_PCLKEN1[3])

M@—"SPIOCKEN(CLK_PCLKENI[S])

«PCLKmerz (1@ TMR2CKEN(CLK_PCLKENO[10])

PCLKrimers ® TMR3CKEN(CLK_PCLKENO[11])

RTCCKEN(CLK_PCLKENO[2]) ¢

] ; ?CLKZ >

WDTCKEN(CLK_PCLKENO[0]) ¢

H )PCLKnc >
H )PCLKWDT >

WWDTCKEN(CLK_PCLKENO[1])

._D PCLKwwor >

CANOCKEN(CLK_PCLKEN1[8]) ¢

CAN1CKEN(CLK_PCLKEN1[9]) ¢

> DPCLKCAW
> DPCLKCAM

CAN2CKEN(CLK_PCLKEN1[10]) »—D PCLKcan2 )

CAN3CKEN(CLK_PCLKEN1[11]) »—DM,
SMCOCKEN(CLK_PCLKEN1[12]) ¢ ) PCLKsuco

SMC1CKEN(CLK_PCLKEN1[13]) »_DM’

PWMOCKEN(CLK_PCLKENl[26])GD—DM>
PWM1CKEN(CLK_PCLKEN1[27]) —DM,

UART5CKEN(CLK_PCLKENO[21])

PCLK; ® UART1CKEN(CLK_PCLKENO[17])

UART3CKEN(CLK_PCLKENO[19])

«PCLKuarts ( —

Note: Before clock switching, both the pre-selected and
newly selected clock sources must be turned on and stable.

7)PCtKuss

UART7CKEN(CLK_PCLKENO[23])4 PCLKuarr?
UART9CKEN(CLK_PCLKENO[25]) PCLKuyarte

ADCCKEN(CLK_PCLKEN1[24])

] ) PCLKanc >

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.
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6.3.4 Functional Description
6.3.4.1 Power Management

This chip provides four power management scenarios, including Power-down, Idle and Normal
Operating modes, to manage the power consumption. The peripheral clocks can be Enabled /
Disabled individually by controlling the corresponding bit in CLKSEL control register. User can turn-off
the unused modules’ clock for power saving.

6.3.4.2 Normal Operating Mode

In this mode, CPU runs normally and clocks of all functionalities are on. The clock frequency of CPU,
DRAM, AHB peripherals and APB peripherals are 300 MHz, 150 MHz, 150 MHz and 75 MHz,
respectively.

6.3.4.3 Idle Mode

When CPU is not busy, user can put ARM926EJ-S™ processor into a low-power state by the wait for
interrupt instruction:

MCR p15, 0, <Rd>, c7, c0, 4

This instruction switches the ARM926EJ-S™ processor into a low-power state until either an interrupt
(IRQ or FIQ) or a debug request occurs.

In this mode, the clocks of all functionalities are on. The clock frequency of DRAM, AHB peripherals
and APB peripherals are 150 MHz, 150 MHz and 75 MHz.

6.3.4.4 Power-down Mode

To reduce power consumption further, user could put the chip into Power-down mode by clearing
XTAL_EN (CLK_PMCONJOQ]) to 0 before waiting for interrupt instruction:

MCR p15, 0, <Rd>, c7, c0, 4

In this mode, all clocks (clocks for all functionalities, CPU and the HXT (Ext. Crystall Osc. 12 MHz)
stop, except LXT (Ext. Crystal Osc. 32.768 kHz), with SRAM retention.

The mechanisms shown below could wake chip up from Power-down mode:
EINTO, EINT1, EINT2 or EINT3 (External Interrupt) pin toggled.
GPIO pin toggled.

Timer 0/1/2/3/4/5 timeout or capture interrupt is active.

WDT time-out interrupt is active.

RTC alarm or relative alarm interrupt is active.

UART 0/1/2/3/4/5/6/7/8/9

- UARTx_nCTS pin toggleed (xis 0, 1, 2, 3, 4, 5,6, 7, 8 or 9).
- UARTx_RXD pin goes low level (xis 0, 1, 2, 3,4, 5,6, 7,8 or 9).
- Received data FIFO reached threshold.

- Received data FIFO threshold time-out.

- RS-485 address match (AAD Mode).

I°C slave mode address match.
EMAC 0/1 received a Magic Packet.
HSUSBD detected a VBUS change event or USB bus RESET/RESUME event.

USB 1.1 host controller detected a connect/dis-connect/remote-wakeup event.
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® CANx_RXD pin goes low level (xis 0, 1, 2 or 3).
® SDH detected card pulg/un-plug event or SDIO card interrupt.
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6.3.5

Registers Map

R: read only, W: write only, R/W: both read and write

Register Offset R/W  |Description Reset Value
CLK Base Address:

CLK_BA = 0xB000_0200

CLK_PMCON CLK_BA+0x000 |R/W |Power Management Control Register OXFFFF_FFO03
CLK_HCLKEN [CLK_BA+0x010 |[R/W |AHB Devices Clock Enable Control Register 0x0000_4527

CLK_PCLKENO

CLK_BA+0x018

R/W

APB Devices Clock Enable Control Register 0

0x0000_000X

CLK_PCLKEN1

CLK_BA+0x01C

RIW

APB Devices Clock Enable Control Register 1

0x0000_0000

CLK_DIVCTLO |CLK_BA+0x020 |[R/W |Clock Divider Control Register O 0x0000_00XX
CLK_DIVCTL1 |[CLK_BA+0x024 |R/W |Clock Divider Control Register 1 0x0000_0000
CLK_DIVCTL2 [CLK_BA+0x028 |R/W |Clock Divider Control Register 2 0x0000_1500
CLK_DIVCTL3 [CLK_BA+0x02C [R/W |Clock Divider Control Register 3 0x0000_0000
CLK_DIVCTL4 [CLK_BA+0x030 [R/W |Clock Divider Control Register 4 0x0000_0000
CLK_DIVCTL5 |[CLK_BA+0x034 [R/W |Clock Divider Control Register 5 0x0000_0000
CLK_DIVCTL6 |CLK_BA+0x038 |[R/W |Clock Divider Control Register 6 0x0000_0000
CLK_DIVCTL7 [CLK_BA+0x03C |R/W |Clock Divider Control Register 7 0x0000_0000
CLK_DIVCTL8 |CLK_BA+0x040 [R/W |Clock Divider Control Register 8 0x0000_0500
CLK_DIVCTL9 [CLK_BA+0x044 |R/W |Clock Divider Control Register 9 0x0000_0000

CLK_APLLCON

CLK_BA+0x060

RIW

APLL Control Register

0x1000_0018

CLK_UPLLCON

CLK_BA+0x064

RIW

UPLL Control Register

0xX000_0018

CLK_PLLSTBC
NTR

CLK_BA+0x080

RIW

PLL Stable Counter and Test Clock Control Register

0x0000_1800
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6.3.6

Register Description

Power Management Control Register (CLK _PMCON)

NUC980

The chip clock source is from an external crystal. The crystal oscillator can be control on/off by the
register XTAL_EN. When turn off the crystal, the chip into power down state. To avoid outputting an
unstable clock to system, clock controller implements a pre-scalar counter. After the clock counter
count pre-scalar x 256 crystal cycle, the clock controller starts to output the clock to system.

Register Offset R/W |Description Reset Value
CLK_PMCON |CLK_BA+0x000 [R/W |Power Management Control Register OXFFFF_FFO03
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
PRESCALE
15 14 13 12 11 10 9 8
PRESCALE
7 6 5 4 B 2 1 0
Reserved SEN1_OFF_S|SENO_OFF_S Reserved XIN_CTL XTAL_EN
I L
Bits Description
[31:24] Reserved Reserved.
Pre-scalar Counter
[23:8] PRESCALE Assume the crystal is stable after the Pre-Scalar x 256 crystal cycles. Clock controller
wouldn’t output clock to system before the counter reaching (pre-scalar x 256).
[7:6] Reserved Reserved.
Sensor 1 Clock Level on Clock Off State
[5] SEN1_OFF_ST 0 = Sensor 1 clock keep on low level.
1 = Sensor 1 clock keep on high level.
Sensor Clock Level on Clock Off State
[4] SENO_OFF_ST 0 = Sensor 0 clock keep on low level.
1 = Sensor 0 clock keep on high level.
[3:2] Reserved Reserved.
Pre-scalar Counter Enable Bit
Crystal pre-divide control for Wake-up from power down mode The chip will delay 256 x
[1 XIN_CTL pre-scalar cycles after the reset signal to wait the Crystal to stable
0 = The pre-scalar counter Disabled (assume the crystal is stable).
1 = The pre-scalar counter Enabled.
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Crystal (Power-down) Control
[0] XTAL_EN 0 = Crystal off (Power-down mode).
1 = Crystal on (Normal operating mode).
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AHB Devices Clock Enable Control Register (CLK HCLKEN)

NUC980

Register Offset R/W |Description Reset Value
CLK_HCLKEN |CLK_BA+0x010 [R/W |AHB Devices Clock Enable Control Register 0x0000_4527
31 30 29 28 27 26 25 24
VCAP1 SD1 Reserved Reserved SENSOR VCAPO Reserved 12S
23 22 21 20 19 18 17 16
CRYPTO SDO NAND FMI USBD USBH EMAC1 EMACO
15 14 13 12 11 10 9 8
CKO PCLK2 PDMA1 PDMAO GPIO SDIC EBI SRAM
7 6 5 4 3 2 1 0
TIC PCLK1 PCLKO HCLK4 HCLK3 HCLK1 HCLK CPU
Bits Description
CMOS Sensor Interface Controller 1 Clock Enable Bit
[31] VCAP1 0 = CMOS sensor interface controller 1 clock Disabled.
1 = CMOS sensor interface controller 1 clock Enabled.
SD Card Controller 1 Clock Enable Bit
[30] SD1 0 = SD card controller 1 clock Disabled.
1 = SD card controller 1 clock Enabled.
[29:28] Reserved Reserved.
CMOS Sensor Reference Clock Output Enable Bit
0 = CMOS sensor reference clock output Disabled.
1 = CMOS sensor reference clock output Enabled.
(27] SENSOR Notel: The reference clock output for CMOS sensor interface 0 only Enabled when both
VCAPO and SENSOR Enabled.
Note2: The reference clock output for CMOS sensor interface 1 only Enabled when both
VCAP1 and SENSOR Enabled.
CMOS Sensor Interface Controller 0 Clock Enable Bit
[26] VCAPO 0 = CMOS sensor interface controller O clock Disabled.
1 = CMOS sensor interface controller O clock Enabled.
[25] Reserved Reserved.
I’S Controller Clock Enable Bit
[24] 12S 0 = IS controller clock Disabled.
1 = I°S controller clock Enabled.
Crypto Engine Clock Enable Bit
[23] CRYPTO 0 = Crypto engine clock Disabled.
1 = Crypto engine clock Enabled.
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SD Card Controller 0 Clock Enable Bit
[22] SDO 0 = SD card controller 0 clock Disabled.
1 = SD card controller 0 clock Enabled.

NAND Engine Clock Enable Bit
[21] NAND 0 = NAND controller clock Disabled.
1 = NAND controller clock Enabled.

FMI Controller Clock Enable Bit
[20] FMI 0 = FMI controller clock Disabled.
1 = FMI controller clock Enabled.

USB Device Controller Clock Enable Bit
[19] USBD 0 = USB device controller clock Disabled.
1 = USB device controller clock Enabled.

USB Host Controller Clock Enable Bit
[18] USBH 0 = USB host controller clock Disabled.
1 = USB host controller clock Enabled.

Ethernet MAC Controller 1 Clock Enable Bit
[17] EMAC1 0 = Ethernet MAC controller 1 clock Disabled.
1 = Ethernet MAC controller 1 clock Enabled.

Ethernet MAC Controller 0 Clock Enable Bit
[16] EMACO 0 = Ethernet MAC controller O clock Disabled.
1 = Ethernet MAC controller O clock Enabled.

Reference Clock Output Enable Bit
[15] CKO 0 = Reference clock output Disabled.
1 = Reference clock output Enabled.

Internal APB-2 Bus Clock Enable Bit
[14] PCLK2 0 = Internal APB-2 bus clock Disabled.
1 = Internal APB-2 bus clock Enabled.

PDMA 1 Clock Enable Bit
[13] PDMA1 0 = PDMA 1 clock Disabled.
1 = PDMA 1 clock Enabled.

PDMA 0 Clock Enable Bit
[12] PDMAO 0 = PDMA 0 clock Disabled.
1 = PDMA 0 clock Enabled.

GPIO Clock Enable Bit
[11] GPIO 0 = GPIO clock Disabled.
1 = GPIO clock Enabled.

SDIC Clock Enable Bit
[10] SDIC 0 = DDR clock Disabled.
1 = DDR clock Enabled.

EBI Controller Clock Enable Bit
9] EBI 0 = EBI controller clock Disabled.
1 = EBI controller clock Enabled.
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SRAM Controller Clock Enable Bit
[8] SRAM 0 = SRAM controller clock Disabled.
1 = SRAM controller clock Enabled.

TIC Clock Enable Bit
[7] TIC 0 = TIC clock Disabled.
1 =TIC clock Enabled.

Internal APB-1 Bus Clock Enable Bit
[6] PCLK1 0 = Internal APB-1 bus clock Disabled.
1 = Internal APB-1 bus clock Enabled.

Internal APB-0 Bus Clock Enable Bit
[5] PCLKO 0 = Internal APB-1 bus clock Disabled.
1 = Internal APB-1 bus clock Enabled.

Internal AHB-4 Bus Clock Enable Bit
[4] HCLK4 0 = Internal AHB-4 bus clock Disabled.
1 = Internal AHB-4 bus clock Enabled.

Internal AHB-3 Bus Clock Enable Bit
[3] HCLK3 0 = Internal AHB-3 bus clock Disabled.
1 = Internal AHB-3 bus clock Enabled.

Internal AHB-1 Bus Clock Enable Bit
[2] HCLK1 0 = Internal AHB-1 bus clock Disabled.
1 = Internal AHB-1 bus clock Enabled.

Internal AHB Bus Clock Enable Bit
[1] HCLK 0 = Internal AHB bus clock Disabled.
1 = Internal AHB bus clock Enabled.

ARM926EJ-S™ CPU Clock Enable Bit
[0] CPU 0 = ARM926EJ-S™ CPU clock Disabled.
1 =ARM926EJ-S™ CPU clock Enabled.
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APB Devices Clock Enable Control Reqgister 0 (CLK PCLKENO)

Register Offset R/W |Description Reset Value
CLK_PCLKENO |CLK_BA+0x018 [R/W |APB Devices Clock Enable Control Register 0 0x0000_000X
31 30 29 28 27 26 25 24
Reserved UARTI9CKEN | UART8CKEN
23 22 21 20 19 18 17 16

UART7CKEN | UART6CKEN | UARTS5CKEN | UART4CKEN [ UART3CKEN [ UART2CKEN | UART1CKEN | UARTOCKEN

15 14 13 12 11 10 9 8
Reserved TMR5CKEN | TMR4CKEN | TMR3CKEN | TMR2CKEN | TMR1CKEN | TMROCKEN
7 6 5 4 3 2 1 0
Reserved Reserved RTCCKEN | WWDTCKEN | WDTCKEN
Bits Description
[31:26] Reserved Reserved.

UART 9 Clock Enable Bit
[25] UART9CKEN 0 = UART 9 clock Disabled.
1 = UART 9 clock Enabled.

UART 8 Clock Enable Bit
[24] UART8CKEN 0 = UART 8 clock Disabled.
1 = UART 8 clock Enabled.

UART 7 Clock Enable Bit
[23] UART7CKEN 0 = UART 7 clock Disabled.
1 = UART 7 clock Enabled.

UART 6 Clock Enable Bit
[22] UART6CKEN 0 = UART 6 clock Disabled.
1 = UART 6 clock Enabled.

UART 5 Clock Enable Bit
[21] UART5CKEN 0 = UART 5 clock Disabled.
1 = UART 5 clock Enabled.

UART 4 Clock Enable Bit
[20] UART4CKEN 0 = UART 4 clock Disabled.
1 = UART 4 clock Enabled.

UART 3 Clock Enable Bit
[19] UART3CKEN 0 = UART 3 clock Disabled.
1 = UART 3 clock Enabled.
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UART 2 Clock Enable Bit
[18] UART2CKEN 0 = UART 2 clock Disabled.
1 = UART 2 clock Enabled.

UART 1 Clock Enable Bit
[17] UART1CKEN 0 = UART 1 clock Disabled.
1 = UART 1 clock Enabled.

UART 0 Clock Enable Bit
[16] UARTOCKEN 0 = UART 0 clock Disabled.
1 = UART 0 clock Enabled.

[15:14] Reserved Reserved.

Timer 5 Clock Enable Bit
[13] TMR5CKEN 0 = Timer 5 clock Disabled.
1 = Timer 5 clock Enabled.

Timer 4 Clock Enable Bit
[12] TMRA4CKEN 0 = Timer 4 clock Disabled.
1 = Timer 4 clock Enabled.

Timer 3 Clock Enable Bit
[11] TMR3CKEN 0 = Timer 3 clock Disabled.
1 = Timer 3 clock Enabled.

Timer 2 Clock Enable Bit
[10] TMR2CKEN 0 = Timer 2 clock Disabled.
1 = Timer 2 clock Enabled.

Timer 1 Clock Enable Bit
[9] TMR1CKEN 0 = Timer 1 clock Disabled.
1 = Timer 1 clock Enabled.

Timer 0 Clock Enable Bit
[8] TMROCKEN 0 = Timer O clock Disabled.
1 = Timer 0O clock Enabled.

[7:3] Reserved Reserved.

RTC Clock Enable Bit
[2] RTCCKEN 0 = RTC clock Disabled.
1 =RTC clock Enabled.

Windowed Watch-dog Clock Enable Bit
[1] WWDTCKEN 0 = Windowed Watch-dog clock Disabled.
1 = Windowed Watch-dog clock Enabled.

Watch-dog Clock Enable Bit
0 = Watch-dog clock Disabled.
[0] WDTCKEN 1 = Watch-dog clock Enabled.

Note: If WDT default Enabled (WDTON(SYS_PWRON]J3])=1), this bit is read-only and read
back value is always 1.
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APB Devices Clock

Enable Control Reqgister 1 (CLK PCLKEN1)

NUC980

Register Offset R/W |Description Reset Value
CLK_PCLKEN1 |CLK_BA+0x01C [R/W |APB Devices Clock Enable Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved PWM1CKEN | PWMOCKEN Reserved ADCCKEN
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved SMCI1CKEN | SMCOCKEN | CAN3CKEN | CAN2CKEN | CAN1CKEN | CANOCKEN
7 6 5 4 3 2 1 0
Reserved SPILICKEN SPIOCKEN | QSPIOCKEN | 12C3CKEN 12C2CKEN I12C1CKEN I2COCKEN
Bits Description
[31:26] Reserved Reserved.
PWM 1 Clock Enable Bit
[27] PWM1CKEN 0 = PWM 1 clock Disabled.
1 =PWM 1 clock Enabled.
PWM 0 Clock Enable Bit
[26] PWMOCKEN 0 = PWM 0 clock Disabled.
1 =PWM 0 clock Enabled.
[25] Reserved Reserved.
ADC Controller Clock Enable Bit
[24] ADCCKEN 0 = ADC controller clock Disabled.
1 = ADC controller clock Enabled.
[23:14] Reserved Reserved.
Smart Card Interface 1 Clock Enable Bit
[13] SMCI1CKEN 0 = Smart Card interface 1 clock Disabled.
1 = Smart Card interface 1 clock Enabled.
Smart Card Interface 0 Clock Enable Bit
[12] SMCOCKEN 0 = Smart Card interface 0 clock Disabled.
1 = Smart Card interface 0 clock Enabled.
CAN 3 Clock Enable Bit
[11] CAN3CKEN 0 = CAN 3 clock Disabled.
1 = CAN 3 clock Enabled.
CAN 2 Clock Enable Bit
[10] CAN2CKEN 0 = CAN 2 clock Disabled.
1 = CAN 2 clock Enabled.
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CAN 1 Clock Enable Bit
[9] CAN1CKEN 0 = CAN 1 clock Disabled.
1 = CAN 1 clock Enabled.

CAN 0 Clock Enable Bit
[8] CANOCKEN 0 = CAN 0 clock Disabled.
1 = CAN 0 clock Enabled.

[7] Reserved Reserved.

SPI 1 Clock Enable Bit
[6] SPI1ICKEN 0 = SPI 1 clock Disabled.
1 = SPI 1 clock Enabled.

SPI 0 Clock Enable Bit
[5] SPIOCKEN 0 = SPI 0 clock Disabled.
1 = SPI 0 clock Enabled.

QSPI 0 Clock Enable Bit
[4] QSPIOCKEN 0 = QSPI 0 clock Disabled.
1 = QSPI 0 clock Enabled.

I°C 3 Clock Enable Bit
[3] I2C3CKEN 0 = I°C 3 clock Disabled.
1 = I°C 3 clock Enabled.

I>’C 2 Clock Enable Bit
[2] I2C2CKEN 0 = I°C 2 clock Disabled.
1 = I°C 2 clock Enabled.

I°’C 1 Clock Enable Bit
[1] I2C1CKEN 0 = I°C 1 clock Disabled.
1 = I°C 1 clock Enabled.

I°’C 0 Clock Enable Bit
[0] I2COCKEN 0 = I°C 0 clock Disabled.
1 = I°C 0 clock Enabled.
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Clock Divider Control Register 0 (CLK DIVCTLO)

Register Offset R/W |Description Reset Value
CLK_DIVCTLO |CLK_BA+0x020 [R/W |Clock Divider Control Register O 0x0000_00XX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved CPUDIV2EN
15 14 13 12 11 10 9 8
Reserved SYSDIV2EN
7 6 5 4 3 2 1 0
Reserved SYSTEM_S Reserved
Bits Description
[31:17] Reserved Reserved.
CPU Clock Divided by 2 Enable Bit
This field defines if CPUCLK for ARM926EJ-S™ CPU is SYS_CLK devided by 2 or not.
[16] CPUDIV2EN )
0 = The frequency of CPUCLK is equal to SYS_CLK.
1 = The frequency of CPUCLK is SYS_CLK devided by 2.
[15:9] Reserved Reserved.
System Clock Divided by 2 Enable Bit
This field defines if SYS_CLK is SYSTEM_SrcCLK devided by 2 or not.
[8] SYSDIV2EN _
0 = The frequency of SYS_CLK is equal to SYSTEM_SrcCLK.
1 =The frequency of SYS_CLK is SYSTEM_SrcCLK devided by 2.
[7:5] Reserved Reserved.
System Clock Source Selection
This field selects which clock is used to be the source of system clock SYS_CLK.
00 = SYSTEM_SrcCLK is from XIN.
[4:3] SYSTEM_S
01 = Reserved.
10 = SYSTEM_SrcCLK is from APLLFout.
11 = SYSTEM_SrcCLK is from UPLLFout.
[2:0] Reserved Reserved.
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Clock Divider Control Register 1 (CLK DIVCTL1)

Register Offset R/W |Description Reset Value
CLK_DIVCTL1 |CLK_BA+0x024 [R/W |Clock Divider Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
12S_N
23 22 21 20 19 18 17 16
Reserved 12S_S Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description

I’S Controller Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for 1°S
[31:24] 12S_N controller.
The actual clock divide number is (I2S_N + 1). So,

ECLKi2s = 12S_SrcCLK / (12S_N + 1).

[23:21] Reserved Reserved.

I’S Controller Clock Source Selection

This field selects which clock is used to be the source of engine clock for 1°S controller.
00 = 12S_SrcCLK is from XIN.

01 = Reserved.

10 = 12S_SrcCLK is from ACLKOut.

11 = 12S_SrcCLK is from UCLKOut.

[20:19]  [12s_s

[18:0] Reserved Reserved.
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Clock Divider Control Register 2 (CLK DIVCTL2)

Register Offset R/W |Description Reset Value
CLK_DIVCTL2 |CLK_BA+0x028 [R/W |Clock Divider Control Register 2 0x0000_1500
31 30 29 28 27 26 25 24
Reserved SENSOR1_N
23 22 21 20 19 18 17 16
Reserved SENSOR1_S SENSOR1_SDIV
15 14 13 12 11 10 9 8
Reserved SPI1_S SPIO_S QSPIO_S
7 6 5 4 3 2 1 0
Reserved USB_S Reserved
Bits Description
[31:28] Reserved Reserved.

Sensor 1 Clock Divider

This field defines the clock divide number for clock divider to generate the sensor 1 clock.
The actual clock divide number is (SENSOR1_N + 1). So,

SEN1_CLK = SEN1_SrcCLK / (SENSORL_N + 1).

[27:24]  |SENSOR1_N

[23:21] Reserved Reserved.

Sensor 1 Clock Source Selection

This field selects which clock is used to be the source of sensor 1 clock.
00 = SEN1_SrcCLK is from XIN.

01 = Reserved.

10 = SEN1_SrcCLK is from ACLKOut.

11 = SEN1_SrcCLK is from UCLKOut.

[20:19]  |SENSOR1_S

Sensor 1 Source Clock Divider

This field defines the source clock divide number for clock divider of APLL and UPLL output. This
field only takes effect while the SENSOR1_S (CLK_DIVCTL3[20:19]) is 2’b10 (APLL) or 2’b11
(UPLL).

[18:16]  |SENSORI_SDIV|if SENSOR1_S (CLK_DIVCTL3[20:19]) is 2'b10,
ACLKOUt = APLLFout + (SENSORL_SDIV + 1).
If SENSOR1_S (CLK_DIVCTL3[20:19]) is 2'b11,
UCLKOut = UPLLFout + (SENSORL_SDIV + 1).

[15:14] Reserved Reserved.
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SPI 1 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for SPI 1.
00 = SPI1_SrcCLK is from XIN.

01 = SPI1_SrcCLK is from PCLKO.

10 = SPI1_SrcCLK is from ACLKOut.

11 = SPI1_SrcCLK is from UCLKOut.

[13:12]  |SPIL_S

SPI 0 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for SPI 0.
00 = SPI0_SrcCLK is from XIN.

01 = SPI0_SrcCLK is from PCLK1.

10 = SPI0_SrcCLK is from ACLKOut.

11 = SPIO_SrcCLK is from UCLKOut.

[11:10] |[spio_s

QSPI 0 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for QSPI 0.
00 = QSPI0_SrcCLK is from XIN.

01 = QSPIO_SrcCLK is from PCLKO.

10 = QSPIO_SrcCLK is from ACLKOut.

11 = QSPIO_SrcCLK is from UCLKOut.

[9:8] QSPIO_S

[7:5] Reserved Reserved.

USB 1.1 Engine Clock Source Selection

This field selects which clock is used to be the source of 48 MHz clock for USB 1.1 host
controller.

[4:3] USB_S 00 = Reserved.
01 = Reserved.
10 = USB11_SrcCLK is from 480 MHz outputted by USB PHY 0.
11 = USB11_SrcCLK is from 480 MHz outputted by USB PHY 1.

[2:0] Reserved Reserved.
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Clock Divider Control Register 3 (CLK DIVCTL3)

NUC980

Register

Offset

R/W |Description Reset Value

CLK_DIVCTL3

CLK_BA+0x02C

R/W |Clock Divider Control Register 3 0x0000_0000

31

30

29 28 27 26 25 24

Reserved

SENSORO_N

23

22

21 20 19 18 17 16

Reserved

SENSORO_S SENSORO_SDIV

15

14

13 12 11 10 9 8

SDO_N

6

5 4 3 2 1 0

Reserved

SDO_S Reserved

Bits

Description

[31:28]

Reserved

Reserved.

[27:24]

SENSORO_N

Sensor 0 Clock Divider

This field defines the clock divide number for clock divider to generate the sensor 0O clock.
The actual clock divide number is (SENSORO_N + 1). So,

SENO_CLK = SENO_SrcCLK / (SENSORO_N + 1).

[33:21]

Reserved

Reserved.

[20:19]

SENSORO_S

Sensor 0 Clock Source Selection

This field selects which clock is used to be the source of sensor 0 clock.
00 = SENO_SrcCLK is from XIN.

01 = Reserved.

10 = SENO_SrcCLK is from ACLKOut.

11 = SENO_SrcCLK is from UCLKOut.

[18:16]

SENSORO_SDIV

Sensor 0 Source Clock Divider

This field defines the source clock divide number for clock divider of APLL and UPLL output.
This field only takes effect while the SENSOROQ_S (CLK_DIVCTL3[20:19]) is 2’'b10 (APLL) or
2'b11 (UPLL).

If SENSORO_S (CLK_DIVCTL3[20:19]) is 2'b10,
ACLKOuUt = APLLFout + (SENSORO_SDIV + 1).
If SENSORO_S (CLK_DIVCTL3[20:19]) is 2’'b11,
UCLKOUt = UPLLFout + (SENSORO_SDIV + 1).

[15:8]

SDO_N

SD Card Controller 0 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for SD
card controller 0.

The actual clock divide number is (SDO_N + 1). So,
SDO_CLK = SDO_SrcCLK / (SDO_N + 1).
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[7:5] Reserved Reserved.

SD Card Controller 0 Engine Clock Source Selection
This field selects which clock is used to be the source of engine clock for SD card controller 0.
00: SDO_SrcCLK = XIN.

[4:3] SDO_S
01: SDO_SrcCLK = Reserved.
10: SDO_SrcCLK = ACLKOut.
11: SDO_SrcCLK = UCLKOut.
[2:0] Reserved Reserved.
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Clock Divider Control Register 4 (CLK DIVCTL4)

Register Offset R/W |Description Reset Value
CLK_DIVCTL4 |CLK_BA+0x030 [R/W |Clock Divider Control Register 4 0x0000_0000
31 30 29 28 27 26 25 24
UART3_N UART3_S Reserved
23 22 21 20 19 18 17 16
UART2_N UART2_S Reserved
15 14 13 12 11 10 9 8
UART1_N UART1_S Reserved
7 6 5 4 3 2 1 0
UARTO_N UARTO_S Reserved
Bits Description

UART3 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for UART3.
The actual clock divide number is (UART3_N + 1). So,

ECLKuart3 = UART3_SrcCLK / (UART3_N + 1).

[31:29] [UART3.N

UART3 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for UART3 controller.
00 = UART3_SrcCLK is from XIN.

01 = UART3_SrcCLK is from LXT.

10 = UART3_SrcCLK is from ACLKOut.

11 = UART3_SrcCLK is from UCLKOut.

[28:271 |uART3 S

[26:24] Reserved Reserved.

UART2 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for UART2.
The actual clock divide number is (UART2_N + 1). So,

ECLKuart2 = UART2_SrcCLK / (UART2_N + 1).

[23:21] |[UART2_N

UART2 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for UART2 controller.
00 = UART2_SrcCLK is from XIN.

01 = UART2_SrcCLK is from LXT.

10 = UART2_SrcCLK is from ACLKOut.

11 = UART2_SrcCLK is from UCLKOut.

[20:19]  |UART2_S

[18:16] Reserved Reserved.

Jan. 07, 2020 Page 179 of 1174 Rev 1.01



NnuvoTon NUC980
I —————

UART1 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for UART1.
The actual clock divide number is (UART1_N + 1). So,

ECLKuartl = UART1_SrcCLK / (UART1_N + 1).

[15:13] |UARTL.N

UART1 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for UART1 controller.
00 = UART1_SrcCLK is from XIN.

01 = UART1_SrcCLK is from LXT.

10 = UART1_SrcCLK is from ACLKOut.

11 = UART1_SrcCLK is from UCLKOut.

[12:11] |uART1_S

[10:8] Reserved Rserved

UARTO Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for UARTO.
The actual clock divide number is (UARTO_N + 1). So,

ECLKuart0 = UARTO_SrcCLK / (UARTO_N + 1).

[7:5] UARTO_N

UARTO Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for UARTO controller.
00 = UARTO_SrcCLK is from XIN.

01 = UARTO_SrcCLK is from LXT.

10 = UARTO_SrcCLK is from ACLKOut.

11 = UARTO_SrcCLK is from UCLKOut.

[4:3] UARTO_S

[2:0] Reserved Reserved.
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Clock Divider Control Register 5 (CLK DIVCTL5)

Register Offset R/W |Description Reset Value
CLK_DIVCTL5 |CLK_BA+0x034 [R/W |Clock Divider Control Register 5 0x0000_0000
31 30 29 28 27 26 25 24
UART7_N UART7_S Reserved
23 22 21 20 19 18 17 16
UART6_N UART6_S Reserved
15 14 13 12 11 10 9 8
UART5_N UART5_S Reserved
7 6 5 4 3 2 1 0
UART4_N UART4_S Reserved
Bits Description

UARTY7 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for
[31:29] UART7_N UART?.
The actual clock divide number is (UART7_N + 1). So,

ECLKuart7 = UART7_SrcCLK / (UART7_N + 1).

UART7 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for UART7 controller.
00 = UART7_SrcCLK is from XIN.

01 = UART7_SrcCLK is from LXT.

10 = UART7_SrcCLK is from ACLKOut.

11 = UART7_SrcCLK is from UCLKOut.

[28:27] |UART7_S

[26:24] Reserved Reserved.

UART6 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for
[23:21] |UART6_N UARTSG.
The actual clock divide number is (UART6_N + 1). So,

ECLKuart6 = UART6_SrcCLK / (UART6_N + 1).

UART6 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for UART6 controller.
00 = UART6_SrcCLK is from XIN.

01 = UART6_SrcCLK is from LXT.

10 = UART6_SrcCLK is from ACLKOut.

11 = UART6_SrcCLK is from UCLKOut.

[20:19] |UART6_S

[18:16] Reserved Reserved.

Jan. 07, 2020 Page 181 of 1174 Rev 1.01



NnuvoTon NUC980
I —————

UARTS5 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for
[15:13] |UART5 N UARTS.
The actual clock divide number is (UART5_N + 1). So,

ECLKuart5 = UART5_SrcCLK / (UART5_N + 1).

UARTS5 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for UARTS5 controller.
00 = UART5_SrcCLK is from XIN.

01 = UART5_SrcCLK is from LXT.

10 = UART5_SrcCLK is from ACLKOut.

11 = UART5_SrcCLK is from UCLKOut.

[12:11] |UART5_S

[10:8] Reserved Reserved.

UART4 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for
[7:5] UART4_N UARTA4.
The actual clock divide number is (UART4_N + 1). So,

ECLKuart4 = UART4_SrcCLK / (UART4_N + 1).

UART4 Engine Clock Source Selection
This field selects which clock is used to be the source of engine clock for UART4 controller.
00 = UART4_SrcCLK is from XIN.

[4:3] UART4_S .
01 = UART4_SrcCLK is from LXT.
10 = UART4_SrcCLK is from ACLKOut.
11 = UART4_SrcCLK is from UCLKOut.
[2:0] Reserved Reserved.
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Clock Divider Control Register 6 (CLK DIVCTL6)

Register Offset R/W |Description Reset Value
CLK_DIVCTL6 |CLK_BA+0x038 [R/W |Clock Divider Control Register 6 0x0000_0000
31 30 29 28 27 26 25 24
SMC1_N SMCO_N
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
UART9_N UART9_S Reserved
7 6 5 4 3 2 1 0
UART8_N UART8_S Reserved
Bits Description

Smart Card 1 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for Smart
[30:28] SMC1_N card controller.
The actual clock divide number is (SMC1_N + 1). So,

ECLKsmc1 = XIN12M / (SMC1_N + 1).

Smart Card 0 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for Smart
[27:24] SMCO_N card controller.
The actual clock divide number is (SMCO_N + 1). So,

ECLKsmcO = XIN12M / (SMCO_N + 1).

[23:16] Reserved Reserved.

UART9 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for
[15:13] UART9_N UART9.
The actual clock divide number is (UART9_N + 1). So,

ECLKuart9 = UART9_SrcCLK / (UART9_N + 1).

UART9 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for UART9 controller.
00 = UART9_SrcCLK is from XIN.

01 = UART9_SrcCLK is from LXT.

10 = UART9_SrcCLK is from ACLKOut.

11 = UART9_SrcCLK is from UCLKOut.

[12:11]  |UART9_S

[10:8] Reserved Reserved.
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UARTS8 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for
[7:5] UART8_N UARTS.
The actual clock divide number is (UART8_N + 1). So,

ECLKuart8 = UART8_SrcCLK / (UART8_N + 1).

UART8 Engine Clock Source Selection
This field selects which clock is used to be the source of engine clock for UARTS8 controller.
00 = UART8_SrcCLK is from XIN.

[4:3] UART8_S .
01 = UART8_SrcCLK is from LXT.
10 = UART8_SrcCLK is from ACLKOut.
11 = UART8_SrcCLK is from UCLKOut.
[2:0] Reserved Reserved.
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Clock Divider Control Register 7 (CLK DIVCTL7)

Register Offset R/W |Description Reset Value

CLK_DIVCTL7 |CLK_BA+0x03C [R/W |Clock Divider Control Register 7 0x0000_0000

31 30 29 28 27 26 25 24

ADC_N

23 22 21 20 19 18 17 16

Reserved ADC_S Reserved

15 14 13 12 11 10 9 8

Reserved

Reserved

Bits Description

ADC Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for ADC.
The actual clock divide number is (ADC_N + 1). So,

ADC_CLK = ADC_SrcCLK / (ADC_N + 1).

[31:24] ADC_N

[23:21] Reserved Reserved.

ADC Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for ADC controller.
00 = ADC_SrcCLK is from XIN.

01 = Reserved.

10 = ADC_SrcCLK is from APLLFOut.

11 = ADC_SrcCLK is from UPLLFOut.

[20:19] ADC_S

[18:0] Reserved Reserved.
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Clock Divider Control Register 8 (CLK DIVCTLS8)

Register Offset R/W |Description Reset Value
CLK_DIVCTL8 |CLK_BA+0x040 [R/W |Clock Divider Control Register 8 0x0000_0500
31 30 29 28 27 26 25 24
Reserved TMR5SEL TMRA4SEL
23 22 21 20 19 18 17 16
TMR3SEL TMR2SEL TMR1SEL TMROSEL
15 14 13 12 11 10 9 8
Reserved WWDTSEL WDTSEL
7 6 5 4 3 2 1 0
MDCLKDIV
Bits Description

Timer 5 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for Timer 5 controller.
00: TIMER5_SrcCLK = XIN.

01: TIMER5_SrcCLK = PCLKO.

10: TIMER5_SrcCLK = PCLKO0/4096.

11: TIMER5_SrcCLK = 32.768 kHz.

[27:26] TMR5SEL

Timer 4 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for Timer 4 controller.
00: TIMER4_SrcCLK = XIN.

01: TIMER4_SrcCLK = PCLKO.

10: TIMER4_SrcCLK = PCLKO0/4096.

11: TIMER4_SrcCLK = 32.768 kHz.

[25:24] TMRA4SEL

Timer 3 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for Timer 3 controller.
00: TIMER3_SrcCLK = XIN.

01: TIMER3_SrcCLK = PCLK1.

10: TIMER3_SrcCLK = PCLK1/4096.

11: TIMER3_SrcCLK = 32.768 kHz.

[23:22] TMR3SEL

Timer 2 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for Timer 2 controller.
00: TIMER2_SrcCLK = XIN.

01: TIMER2_SrcCLK = PCLK1.

10: TIMER2_SrcCLK = PCLK1/4096.

11: TIMER2_SrcCLK = 32.768 kHz.

[21:20] TMR2SEL

Jan. 07, 2020 Page 186 of 1174 Rev 1.01



NnuvoTon NUC980
I —————

Timer 1 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for Timer 1 controller.
00: TIMER1_SrcCLK = XIN.

01: TIMER1_SrcCLK = PCLKO.

10: TIMER1_SrcCLK = PCLK0/4096.

11: TIMER1_SrcCLK = 32.768 kHz.

[19:18] TMR1SEL

Timer 0 Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for Timer 0 controller.
00: TIMEROQ_SrcCLK = XIN.

01: TIMERO_SrcCLK = PCLKO.

10: TIMERO_SrcCLK = PCLK0/4096.

11: TIMERO_SrcCLK = 32.768 kHz.

[17:16] TMROSEL

WWDT Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for WWDT controller.
00: WWDT_SrcCLK = XIN.

01: WWDT_SrcCLK = XIN/512.

10: WWDT_SrcCLK = PCLK2/4096.

11: WWDT_SrcCLK = 32.768 kHz.

[11:10] WWDTSEL

WDT Engine Clock Source Selection

This field selects which clock is used to be the source of engine clock for WDT controller.
00: WDT_SrcCLK = XIN.

01: WDT_SrcCLK = XIN/512.

10: WDT_SrcCLK = PCLK2/4096.

11: WDT_SrcCLK = 32.768 kHz.

[9:8] WDTSEL

MIl Management Interface Clock

This field defines the clock divide number for clock divider to generate the clock for Ml
[7:0] MDCLKDIV management interface.

The actual clock divide number is (MDCLK_N + 1). So,
MDCLK = HCLK / (MDCLK_N + 1).
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Clock Divider Control Register 9 (CLK DIVCTL9)

Register Offset R/W |Description Reset Value
CLK_DIVCTL9 |CLK_BA+0x044 [R/W |Clock Divider Control Register 9 0x0000_0000
31 30 29 28 27 26 25 24
CKO_N
23 22 21 20 19 18 17 16
Reserved CKO_S Reserved
15 14 13 12 11 10 9 8
SD1_N
7 6 5 4 3 2 1 0
Reserved SD1 S Reserved
Bits Description
Reference Clock Out Divide
This field defines the clock divide number for clock divider to generate the reference clock output
[31:24] CKO_N - .
The actual clock divide number is (CKO_N + 1). So,
CKO_CLK = CKO_SrcCLK / (CKO_N + 1).
[23:21] Reserved Reserved.
Reference Clock Out Source Selection
This field selects which clock is used to be the source of reference clock output.
00 = CKO_SrcCLK is from XIN.
[20:19] CKO_S )
01 = CKO_SrcCLK is from LXT.
10 = CKO_SrcCLK is from ACLKOut.
11 = CKO_SrcCLK is from UCLKOut.
[18:16] Reserved Reserved.
SD Card Controller 1 Engine Clock Divider
This field defines the clock divide number for clock divider to generate the engine clock for SD
[15:8] SD1_N card controller 1.
The actual clock divide number is (SD1_N + 1). So,
SD1_CLK =SD1_SrcCLK / (SD1_N + 1).
[7:5] Reserved Reserved.
SD Card Controller 1 Engine Clock Source Selection
This field selects which clock is used to be the source of engine clock for SD card controller 1.
00 = SD1_SrcCLK is from XIN.
[4:3] SD1_S -
01 = Reserved.
10 = SD1_SrcCLK is from ACLKOut.
11 = SD1_SrcCLK is from UCLKOut.
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[2:0] Reserved Reserved.
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APLL Control Reqgister (CLK APLLCON), UPLL Control Register (CLK UPLLCON)

Register Offset R/W |Description Reset Value
CLK_APLLCON |CLK_BA+0x060 [R/W |APLL Control Register 0x1000_0018
CLK_UPLLCON |CLK_BA+0x064 [R/W |UPLL Control Register 0xX000_0018
31 30 29 28 27 26 25 24
PLL_STB RESETN BYPASS PD FRAC
23 22 21 20 19 18 17 16
FRAC
15 14 13 12 11 10 9 8
OUT_DV IN_DV
7 6 5 4 3 2 1 0
IN_DV FB_DV
Bits Description

PLL Stable Flag
[31] PLL_STB 0 = PLL is not stable.
1 = PLL is stable (500us after PLL setting changed).

Reset Mode Enable Bit
[30] RESETN 0 =PLL is in reset mode.
1 =PLL is in normal operation mode (Default).

Bypass Mode Enable Bit
[29] BYPASS 0 = PLL is in normal operation mode (Default).
1 =PLL is in bypass mode.

Power Down Mode Enable Bit
[28] PD 0 = PLL is in normal operation mode.
1 =PLL is in power down mode (Default).

PLL VCO Output Clock Feedback Divider Fraction Part
Set the fraction part (X) of feedback divider factor.

[27:16] FRAC Write a non-zero value to this field enables the fraction mode automatically. Please keep
this field in 0x0 if don’t want to use the PLL fraction mode.

The X = FRAC[11:0] / 2*.

PLL Output Divider
[15:13] OUT_DV Set the output divider factor (P) from 1 to 8.
The P = OUT_DV[2:0] + 1.

Reference Input Divider
[12:7] IN_DV Set the reference divider factor (M) from 1 to 64.
The M = IN_DVI[5:0] + 1.
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PLL VCO Output Clock Feedback Divider Integer Part
[6:0] FB_DV Set the feedback divider factor (N) from 1 to 128.
The N =FB_DV[6:0] + 1.

The formula to calculate the PLL output frequency shown below:

Fpllout = 12 MHz X

M xP
N
Fico  =12MHz X o

200 MHz < F,,, < 500 MHz

12MHz E,,
prd = M = N
N Fpia Range
1 11.0 < Fprg < 80
2 7.0 < Fpeq < 80
3 5.0 < Fpeq < 80
4 4.0 < Fyq < 80
5 3.5 < Fprq < 80
6 3.0 < Fpeq < 80
7~8 2.5 < Fpeq < 80
9~10 3.5 < Fpeq < 80
11~40 3.0 < Fq =80
41~128 2.5 < Fprg < 80

Table 6.3-1 The Mapping of N and Fpq Range
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PLL Stable Counter and Test Clock Control Reqgister (CLK PLLSTBCNTR)

Register Offset R/W [Description Reset Value
CLK_PLLSTBCNTR |CLK_BA+0x080 |R/W |PLL Stable Counter and Test Clock Control Register 0x0000_1800
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
PLLSTBCNT
7 6 5 4 3 2 1 0
PLLSTBCNT
Bits Description
[31:24] Reserved Reserved.
[15:0] PLLSTBCNT PLL Stable Counter
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6.4 Advanced Interrupt Controller (AIC)

6.4.1 Overview

An interrupt can temporarily change the sequence of program execution to react to some specific
events, such as power failure, watchdog timer timeout, transmit/receive requests from Ethernet MAC
Controller, and so on. There are two interrupt types the CPU can process. The first type is the Fast
Interrupt Request (FIQ) for servicing timing-critical events, and the second type is the Interrupt
Request (IRQ) for servicing other general-purpose events. An FIQ interrupt occurrs when the signal
nFIQ to the CPU is asserted, and a IRQ interrupt occurrs when the signal nIRQ to the CPU is
asserted.

A FIQ interrupt has higher priority than an IRQ interrupt to be processed by CPU. An IRQ service
routine in-process can be interrupted by a new coming FIQ interrupt; however, a FIQ service routine
in-process cannot be interrupted by a new coming IRQ interrupt.

The Advanced Interrupt Controller (AIC) can process up to 64 interrupt sources. Currently, 62 interrupt
sources are supported in the system. AIC assigns every interrupt source a unique source number. For
example, the watchdog timer interrupt is assigned to source number 1, and window WDT interrupt is
assigned to source number 2.

Every interrupt source can be configured to have one of eight priority levels, numbered from 0 to 7.
Interrupt sources with priority level O have the highest priority, and interrupt sources with priority level
7 have the lowest priority. For those interrupt sources with the same priority levels, an interrupt source
with a lower source number will have higher priority.

An interrupt request generated by an interrupt source with priority level O will become a FIQ interrupt
to the CPU. An interrupt request generated by an interrupt source with priority levels from 1 to 7 will
become a IRQ interrupt to the CPU.

Each interrupt source can be configured as disabled or enabled. An interrupt request from a disabled
interrupt source is always ignored by AIC, no matter what its source number and priority level are.

AIC supports four trigger types for every interrupt source: high-level trigger, low-level trigger, rising-
edge trigger, and falling-edge trigger.

6.4.2 Features

AMBA APB interface

62 interrupt sources

Configurable 8 priority levels for each interrupt source

Configurable 4 trigger types for each interrupt source

Configurable disabled/enabled status for each interrupt source

Readable on the current logic value of each interrupt source

Arbitration of interrupt requests from two or more interrupt sources

Easy programming of interrupt service routines
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6.4.3 Block Diagram
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Figure 6.4-1 Advanced Interrupt Controller (AIC) Block Diagram

6.4.4 Basic Configuration
® Interrupt Disable/Enable Configuration
- Disable or Enable interrupt sources on AIC_IEO and AIC_IE1.
- Enable interrupt sources on AIC_IENO and AIC_IEN1.
- Disable interrupt sources on AIC_IDIS0O and AIC_IDIS1.
® Priority Level Configuration
- Set priority level for every interrupt source on AIC_SRCO00 ~ AIC_SRC15
(PLO[2:0], PL1[10:8], PL2[18:16], PL3[26:24]).
® Trigger Type Configuration
- Set trigger type for every interrupt source on AIC_SRCO00 ~ AIC_SRC15
(TTO[7:6], TT1[15:14], TT2[23:22], TT3[31:30]).

6.4.5 Functional Description
6.4.5.1 Hardware Interrupt Arbitration

A FIQ interrupt is activated by only one interrupt request at a time. If two or more interrupt requests
simultaneously occur from various interrupt sources with priority level 0, AIC will recognize an interrupt
source with the highest priority, and use it to activate a FIQ interrupt. All other requests are pending.

Similarly, an IRQ interrupt is activated by only one interrupt request at a time. If two or more interrupt
requests simultaneously occur from various interrupt sources with priority levels from 1 to 7, AIC will
recognize an interrupt source with the highest priority, and use it to activate an IRQ interrupt. All other
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requests are pending.
6.4.5.2 Priority Determination

Priority is determined by two characteristics of an interrupt source: the priority level and the source
number. The priority level is configurable, but the source number is unique and fixedly assigned by the
AIC hardware.

The following lists the priority determination rule:
1. Aninterrupt source with lower priority level has higher priority.

2. For two or more interrupt sources with the same priority level, the interrupt source with lower
source number has higher priority.

6.4.5.3 Arbitration of FIQ Interrupt Requests

When two or more interrupt requests from various interrupt sources with priority level 0O occur at the
same time, AIC recognizes the one with the highest priority, writes its source number into the FIQ
Source Number Register (AIC_FIQNUM), and asserts the signal nFIQ (i.e., set nFIQ = 0) to the CPU.

6.4.5.4 Arbitration of IRQ Interrupt Requests

When two or more interrupt requests from various interrupt sources with priority levels from 1 to 7
occur at the same time, AIC recognizes the one with the highest priority, writes its source number into
the IRQ Source Number Register (AIC_IRQNUM), and asserts the signal nIRQ (i.e., set nIRQ = 0) to
the CPU.

6.4.5.5 Re-Arbitration of FIQ Interrupt Requests

Once AIC writes the register AIC_FIQNUM and asserts the signal nFIQ, it will keep this state
unchanged, even if the original interrupt request activating this FIQ interrupt is released, or one or
more new interrupt requests from other interrupt sources with higher priority are issued.

The only way to break this state is to write any value into the FIQ Reset Register (AIC_FIQRST).

When a value is written into the register AIC_FIQRST, the signal nFIQ is de-asserted (i.e., becomes
1). AIC then reviews all interrupt requests from the interrupt sources with priority level 0. If at least one
interrupt request exists, AIC recognizes the one with the highest priority, writes its source number into
the register AIC_FIQNUM, and asserts the signal nFIQ again.

If no such an interrupt request exists, the register AIC_FIQNUM keeps unchanged, the signal nFIQ
stays de-asserted, and AIC waits for new interrupt requests occuring.

6.4.5.6 Re-Arbitration of IRQ Interrupt Requests

Once AIC writes the register AIC_IRQNUM and asserts the signal nIRQ, it will keep this state
unchanged, even if the original interrupt request activating this IRQ interrupt is released, or one or
more new interrupt requests from other interrupt sources with higher priority are issued.

The only way to break this state is to write any value into the IRQ Reset Register (AIC_IRQRST).

When a value is written into the register AIC_IRQRST, the signal nIRQ is de-asserted (i.e., becomes
1). AIC then reviews all interrupt requests from the interrupt sources with priority levels from 1 to 7. If
at least one interrupt request exists, AlIC recognizes the one with the highest priority, writes its source
number into the register AIC_IRQNUM, and asserts the signal nIRQ again.

If no such an interrupt request exists, the register AIC_IRQNUM keeps unchanged, the signel nIRQ
stays de-asserted, and AIC waits for new interrupt requests occuring.

6.4.5.7 Disabling and Enabling of Interrupt Requests

AIC ingnores those interrupt requests from disabled interrupt sources. That is, these interrupt requests
cannot participate in AIC’s arbitration.
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If an interrupt source is enabled and generates an interrupt request to AIC, it is called active.

If an interrupt source is disabled, or is enabled but doesn’t gerenate any interrupt request to AIC, it is
called inactive.

All interrupt sources are disabled at power-on. AIC provides three registers for users to easily
configure the disables/enabled status of every interrupt source:

1. Interrupt Enable Register (AIC_IE)
2. Interrupt Enabling-Only Register (AIC_IEN)
3. Interrupt Disabling-Only Register (AIC_IDIS)

Each register is of 64 bits, and divided into two 32-bit APB-accessable registers. Each bit corresponds
to an interrupt source. Their programming functions are listed in Table 6.4-1.

Register Readable Write (Each Individual Bit)

AIC_IE Yes 0 = Disable an interrupt source.
1 = Enable an interrupt source.

AIC_IEN No 0 = No effect.
1 = Enable an interrupt source.

AIC_IDIS No 0 = No effect.
1 = Disable an interrupt source.

Table 6.4-1 Disabling/Enabling Register Programming Functions

6.4.6 Programming Guide
An example procedure of FIQ interrupt handling is listed below for user’s reference.
1. Configure the priority level 0 and trigger type for every interrupt source.
Configure the disable/enable status for every interrupt source.
Wait for a FIQ interrupt activated.
When a FIQ interrupt is activated, the CPU enters the FIQ interrupt service routine.
Read the register AIC_FIQNUM to find out which interrupt source activating the FIQ.
(Interrupt Handling...)

Relase (Delete) the interrupt request from the interrupt source.

© N o o~ w N

Write any value to the register AIC_FIQRST to reset AIC.
9. Go to Step 3.

For Step 3, please refer to section 6.4.5.3 for how AIC arbitrates two or more interrupt requests and
activates a FIQ interrup to the CPU.

Steps 5-8 represent a basic interrupt service routine.

An similar example procedure of IRQ interrupt handling is listed below for user’s reference.
1. Configure the priority levels from 1 to 7 and trigger type for every interrupt source.
2. Configure the disable/enable status for every interrupt source.

3. Wait for a IRQ interrupt activated.
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4. When a IRQ interrupt is activated, the CPU enters the IRQ interrupt service routine.
5. Read the register AIC_IRQNUM to find out which interrupt source activating the IRQ.
6. (Interrupt Handling...)

7. Relase (Delete) the interrupt request from the interrupt source.

8. Write any value to the register AIC_IRQRST to reset AIC.

9. Goto Step 3.

For Step 3, please refer to section 6.4.5.4 for how AIC arbitrates two or more interrupt requests and
activates an IRQ interrup to the CPU.

In Step 4, if a FIQ interrupt is being serviced, the IRQ interrupt should wait.

Steps 5-8 represent a basic interrupt service routine.

6.4.7 Interrupt Source List

The AIC can support up to 64 interrupt sources, humbered from 0 to 63. There are now 62 interrupt
sources supported in the system, as listed in Table 6.4-2.

Source Interrupt Interrupt
Number Name Source

0 (Reserved) (Reserved)

1 WDT_INT Watchdog Timer Interrupt

2 WWDT_INT Windowed WDT Interrupt

3 LVD_INT Low Voltage Detect Interrupt

4 EXT_INTO External Interrupt O

5 EXT_INT1 External Interrupt 1

6 EXT_INT2 External Interrupt 2

7 EXT_INT3 External Interrupt 3

8 GPA_INT GPIO A Interrupt

9 GPB_INT GPIO B Interrupt

10 GPC_INT GPIO C Interrupt

11 GPD_INT GPIO D Interrupt

12 12S_INT I°S Interrupt

13 (Reserved) (Reserved)

14 VCAPO_INT VCAP 0 Interrupt

15 RTC_INT RTC Interrupt

16 TIMERO_INT Timer O Interrupt

17 TIMERL_INT Timer 1 Interrupt

18 ADC_INT ADC Interrupt
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19 EMCO_RX_INT EMC 0 RX Interrupt

20 EMC1_RX_INT EMC 1 RX Interrupt

21 EMCO_TX_INT EMC 0 TX Interrupt

22 EMC1_TX_INT EMC 1 TX Interrupt

23 EHCI_INT USB 2.0 Host Controller Interrupt
24 OHCI_INT USB 1.1 Host Controller Interrupt
25 PDMAQ_INT PDMA Channel O Interrupt
26 PDMAL_INT PDMA Channel 1 Interrupt
27 SDH_INT SD/SDIO Host Interrupt
28 FMI_INT FMI Interrupt

29 UDC_INT USB Device Controller Interrupt
30 TIMER2_INT Timer 2 Interrupt

31 TIMER3_INT Timer 3 Interrupt

32 TIMER4_INT Timer 4 Interrupt

33 VCAPL_INT VCAP 1 Interrupt

34 TIMERS_INT Timer 5 Interrupt

35 CRYPTOL_INT CRYPTO Engine Interrupt
36 UARTO_INT UART O Interrupt

37 UARTL_INT UART 1 Interrupt

38 UART2_INT UART 2 Interrupt

39 UART4_INT UART 4 Interrupt

40 UART6_INT UART 6 Interrupt

41 UARTS8_INT UART 8 Interrupt

42 CANS3_INT CAN 3 Interrupt

43 UART3_INT UART 3 Interrupt

44 UARTS5_INT UART 5 Interrupt

45 UART7_INT UART 7 Interrupt

46 UARTO_INT UART 9 Interrupt

47 [2C2_INT I°C 2 Interrupt

48 I2C3_INT I°C 3 Interrupt

49 GPE_INT GPIO E Interrupt

50 SPI1_INT SPI 1 Interrupt

51 QSPIO_INT QSPI 0 Interrupt

52 SPIO_INT SPI 0 Interrupt
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53 I12CO_INT I°C O Interrupt

54 12C1_INT l’c1 Interrupt

55 SMCO_INT SmartCard O Interrupt
56 SMCL1_INT SmartCard 1 Interrupt
57 GPF_INT GPIO F Interrupt

58 CANO_INT CAN O Interrupt

59 CANI_INT CAN 1 Interrupt

60 PWMO_INT PWM O Interrupt

61 PWM1_INT PWM 1 interrupt

62 CANZ_INT CAN 2 Interrupt

63 GPG_INT GPIO G Interrupt

Table 6.4-2 Interrupt Source List
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6.4.8 Register Map
R: read only, W: write only, R/W: both read and write

NUC980

Register Offset R/W Description Reset Value
AIC Base Address:

AIC_BA = 0xB004_2000

AIC_SRCO00 AIC_BA+0x000 R/W AIC Source Configuration Register 0 Ox4747_4747
AIC_SRCO01 AIC_BA+0x004 R/W AIC Source Configuration Register 1 Ox4747_4747
AIC_SRCO02 AIC_BA+0x008 R/W AIC Source Configuration Register 2 Ox4747_4747
AIC_SRCO03 AIC_BA+0x00C R/W AIC Source Configuration Register 3 Ox4747_4747
AIC_SRC04 AIC_BA+0x010 R/W AIC Source Configuration Register 4 Ox4747_4747
AIC_SRCO05 AIC_BA+0x014 R/W AIC Source Configuration Register 5 Ox4747_4747
AIC_SRCO06 AIC_BA+0x018 R/W AIC Source Configuration Register 6 Ox4747_4747
AIC_SRCO07 AIC_BA+0x01C R/W AIC Source Configuration Register 7 Ox4747_4747
AIC_SRCO08 AIC_BA+0x020 R/W AIC Source Configuration Register 8 Ox4747_4747
AIC_SRCO09 AIC_BA+0x024 R/W AIC Source Configuration Register 9 Ox4747_4747
AIC_SRC10 AIC_BA+0x028 R/W AIC Source Configuration Register 10 Ox4747_4747
AIC_SRC11 AIC_BA+0x02C R/W AIC Source Configuration Register 11 Ox4747_4747
AIC_SRC12 AIC_BA+0x030 R/W AIC Source Configuration Register 12 0x4747_4747
AIC_SRC13 AIC_BA+0x034 R/W AIC Source Configuration Register 13 Ox4747_4747
AIC_SRC14 AIC_BA+0x038 R/W AIC Source Configuration Register 14 Ox4747_4747
AIC_SRC15 AIC_BA+0x03C R/W AIC Source Configuration Register 15 0x4747_4747
AIC_RAWO AIC_BA+0x100 R AIC Source Raw Value Register 0 Undefined
AIC_RAW1 AIC_BA+0x104 R AIC Source Raw Value Register 1 Undefined
AIC_ISO AIC_BA+0x110 R AIC Interrupt Status Register 0 0x0000_0000
AIC_IS1 AIC_BA+0x114 R AIC Interrupt Status Register 1 0x0000_0000
AIC_IRQ AIC_BA+0x120 R AIC IRQ Source Number Register 0x0000_0000
AIC_FIQ AIC_BA+0x124 R AIC FIQ Source Number Register 0x0000_0000
AIC_IEO AIC_BA+0x128 R/W AIC Interrupt Enable Register 0 0x0000_0000
AIC_IE1 AIC_BA+0x12C R/W AIC Interrupt Enable Register 1 0x0000_0000
AIC_IENO AIC_BA+0x130 \W AIC Interrupt Enabling-only Register 0 Undefined
AIC_IEN1 AIC_BA+0x134 \W AIC Interrupt Enabling-only Register 1 Undefined
AIC_IDISO AIC_BA+0x138 \W AIC Interrupt Disabling-only Register O Undefined
AIC_IDIS1 AIC_BA+0x13C \W AIC Interrupt Disabling-only Register 1 Undefined
AIC_IRQRST AIC_BA+0x150 W AIC IRQ Reset Register Undefined
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AIC_FIQRST AIC_BA+0x154 W AIC FIQ Reset Register Undefined
6.4.9 Register Description
AIC Source Configuration Register (AIC SRC00 ~ AIC SRC15)
Register Offset R/W Description Reset Value
AIC_SRCO00 AIC_BA+0x000 R/W AIC Source Configuration Register O Ox4747_4747
AIC_SRCO01 AIC_BA+0x004 R/W AIC Source Configuration Register 1 Ox4747_4747
AIC_SRCO02 AIC_BA+0x008 R/W AIC Source Configuration Register 2 Ox4747_4747
AIC_SRCO03 AIC_BA+0x00C R/W AIC Source Configuration Register 3 Ox4747_4747
AIC_SRC04 AIC_BA+0x010 R/W AIC Source Configuration Register 4 Ox4747_4747
AIC_SRCO05 AIC_BA+0x014 R/W AIC Source Configuration Register 5 Ox4747_4747
AIC_SRCO06 AIC_BA+0x018 R/W AIC Source Configuration Register 6 Ox4747_4747
AIC_SRCO07 AIC_BA+0x01C R/W AIC Source Configuration Register 7 Ox4747_4747
AIC_SRCO08 AIC_BA+0x020 R/W AIC Source Configuration Register 8 Ox4747_4747
AIC_SRCO09 AIC_BA+0x024 R/W AIC Source Configuration Register 9 Ox4747_4747
AIC_SRC10 AIC_BA+0x028 R/W AIC Source Configuration Register 10 Ox4747_4747
AIC_SRC11 AIC_BA+0x02C R/W AIC Source Configuration Register 11 0x4747_4747
AIC_SRC12 AIC_BA+0x030 R/W AIC Source Configuration Register 12 0x4747_4747
AIC_SRC13 AIC_BA+0x034 R/W AIC Source Configuration Register 13 0x4747_4747
AIC_SRC14 AIC_BA+0x038 R/W AIC Source Configuration Register 14 Ox4747_4747
AIC_SRC15 AIC_BA+0x03C R/W AIC Source Configuration Register 15 Ox4747_4747
31 30 29 28 27 26 25 24
TT3 Reserved PL3
23 22 21 20 19 18 17 16
TT2 Reserved PL2
15 14 13 12 11 10 9 8
TT1 Reserved PL1
7 6 5 4 3 2 1 0
TTO Reserved PLO
Bits Description
[31:30] TT3 Trigger Type
[23:22] TT2 00 = low-level trigger.
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[15:14] TT1 01 = high-level trigger. (Default)
[7:6] TTO 10 = falling-edge trigger.

11 = rising-edge trigger.
For the register AIC_SRCm, TTn is applied to the interrupt source (m x 4 + n).

[5:3] Reserved Reserved.

Priority Level

000 = Priority Level O (the highest priority).
001 = Priority Level 1.

010 = Priority Level 2.

011 = Priority Level 3.

[26:24] [PL3

[18:16] PL2 100 = Priority Level 4.
[10:8] PL1 101 = Priority Level 5.
[2:0] PLO 110 = Priority Level 6.

111 = Priority Level 7 (the lowest priority, Default).

For the register AIC_SRCm, PLn is applied to the interrupt source (m x 4 + n).

An interrupt request with priority level O will activate a FIQ interrupt. An interrupt request with other
priority levels will activate an IRQ interrupt.
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AIC Source Raw Value Reqgister 0 (AIC_ RAWO0)

Register Offset R/W  |Description Reset Value
AIC_RAWO AIC_BA+0x100 R AIC Source Raw Value Register 0 Undefined
31 30 29 28 27 26 25 24
RV31 RV30 RV29 RV28 RV27 RV26 RV25 RV24
23 22 21 20 19 18 17 16
RV23 RV22 RV21 RV20 RV19 RV18 RV17 RV16
15 14 13 12 11 10 9 8
RV15 RV14 RV13 RV12 RV11 RV10 RV09 RV08
7 6 5 4 8 2 1 0
RVO7 RV06 RV05 RV04 RV03 RV02 RVO1 RV00
Bits Description
Interrupt Source Raw Value
[31:0] RVX, Each bit indicates the raw logic value of interrupt source x.
x = 00-31 0 = Logic value of interrupt source x is 0.
1 = Logic value of interrupt source x is 1.

Jan. 07, 2020 Page 203 of 1174 Rev 1.01



NnuvoTon NUC980
—

AIC Source Raw Value Register 1 (AIC RAW1)

Register Offset R/W  |Description Reset Value
AIC_RAW1 AIC_BA+0x104 R AIC Source Raw Value Register 1 Undefined
31 30 29 28 27 26 25 24
RV63 RV62 RV61 RV60 RV59 RV58 RV57 RV56
23 22 21 20 19 18 17 16
RV55 RV54 RV53 RV52 RV51 RV50 RV49 RV48
15 14 13 12 11 10 9 8
Rv47 RV46 RV45 RV44 RV43 RV42 RV41 RV40
7 6 5 4 8 2 1 0
RV39 RV38 RV37 RV36 RV35 RV34 RV33 RV32
Bits Description
Interrupt Source Raw Value
[31.0] RVX, Each biF indicates The raw logic value. of interrupt source x.
X = 32-63 0 = Logic value of interrupt source x is 0.
1 = Logic value of interrupt source x is 1.
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AIC Interrupt Status Reqgister 0 (AIC 1S0)

Register Offset R/W Description Reset Value
AIC_ISO AIC_BA+0x110 R AIC Interrupt Status Register O 0x0000_0000
31 30 29 28 27 26 25 24
I1S31 I1S30 1S29 1S28 1S27 1S26 1S25 1S24
23 22 21 20 19 18 17 16
1S23 1S22 1S21 1S20 1S19 1S18 1S17 1S16
15 14 13 12 11 10 9 8
I1IS15 1IS14 1IS13 1IS12 1IS11 1IS10 1S09 1S08
7 6 5 4 3 2 1 0
1S07 I1S06 I1S05 1S04 1S03 1S02 1S01 1S00
Bits Description
Interrupt Status
Each bit indicates the inactive/active status of an interrupt source.
0 = Interrupt source X is inactive.
ISX, = i i
[31:0] 1 = Interrupt source x is active.
x =00-31
An interrupt source is active if it is enabled and generates an interrupt request to AIC.
An interrupt source is inactive if it is disabled, or it is enabled but does not generate an
interrupt request to AIC.
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AIC Interrupt Status Reqgister 1 (AIC 1S1)

Register Offset R/W Description Reset Value
AIC_IS1 AIC_BA+0x114 R AIC Interrupt Status Register 1 0x0000_0000
31 30 29 28 27 26 25 24
1S63 1S62 1S61 1S60 1S59 1S58 I1S57 1S56
23 22 21 20 19 18 17 16
I1S55 1S54 1S53 1S52 1S51 I1S50 1S49 1S48
15 14 13 12 11 10 9 8
1S47 1S46 1S45 1S44 1S43 1S42 1S41 1S40
7 6 5 4 3 2 1 0
I1S39 I1S38 I1S37 1S36 1S35 1S34 I1S33 1S32
Bits Description
Interrupt Status
Each bit indicates the inactive/active status of an interrupt source x.
1Sx 0 = Interrupt source X is inactive.
31:0 ' = is acti
(31:0] X = 32-63 1 = Interrupt source x is active.
An interrupt source is active if it is enabled and generates an interrupt request to AIC.
An interrupt source is inactive if it is disabled, or it is enabled but does not generate an
interrupt request to AIC.
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AIC IRQ Source Number Register (AIC IRQ)

Register Offset R/W  |Description Reset Value
AIC_IRQ AIC_BA+0x120 R AIC IRQ Source Number Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved NUM
Bits Description
[31:6] Reserved Reserved.
[5:0] NUM Interrup Sou‘rct.e Number‘ . .
The number indicates an interrupt source that activates an IRQ interrupt currently.
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AIC FIO Source Number Reqister (AIC _FIQ)

Register Offset R/W  |Description Reset Value
AIC_FIQ AIC_BA+0x124 R AIC FIQ Source Number Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved NUM
Bits Description
[31:6] Reserved Reserved.
[5:0] NUM Interrupt So‘urc-e Numbér ‘ .
The number indicates an interrupt source that activates an FIQ interrupt currently.
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AIC Interrupt Enable Register 0 (AIC IEQ)

Register Offset R/W  |Description Reset Value
AIC_IEO AIC_BA+0x128 R/W  |AIC Interrupt Enable Register O 0x0000_0000
31 30 29 28 27 26 25 24
IE31 IE30 IE29 IE28 IE27 IES26 IE25 IE24
23 22 21 20 19 18 17 16
IE23 IE22 IE21 IE20 IE19 IES18 IE17 IE16
15 14 13 12 11 10 9 8
IE15 IE14 IE13 IE12 IE11 IE10 IE09 IEO8
7 6 5 4 3 2 1 0
IEQ7 IEO6 IE05 IEO4 IEO3 IE02 IEO1 IEOO
Bits Description
Interrupt Enable Status
E Each bit indicates the disabled/enabled status of an interrupt source.
X, .
[31:0] 0 = Interrupt source x Disabled.
x =00-31
1 = Interrupt source x Enabled.
Note: The interrupt request from a disabled interrupt source is always ignored by AIC.
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AIC Interrupt Enable Register 1 (AIC IE1)

Register Offset R/W  |Description Reset Value
AIC_IE1 AIC_BA+0x12C R/W  |AIC Interrupt Enable Register 1 0x0000_0000
31 30 29 28 27 26 25 24
IE63 IE62 IE61 IE60 IE59 IE58 IES7 IE56
23 22 21 20 19 18 17 16
IE55 IE54 IE53 IE52 IE51 IE50 IE49 IE48
15 14 13 12 11 10 9 8
IE47 IE46 IE45 |IE44 IE43 IE42 IE41 IE40
7 6 5 4 3 2 1 0
IE39 IE38 IE37 IE36 IE35 IE34 IE33 IE32
Bits Description
Interrupt Enable Status
E Each bit indicates the disabled/enabled status of an interrupt source.
X, .
[31:0] 0 = Interrupt source x Disabled.
X = 32-63
1 = Interrupt source x Enabled.
Note: The interrupt request from a disabled interrupt source is always ignored by AIC.
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AIC Interrupt Enabling-only Register 0 (AIC IENOQ)

Register Offset R/W Description Reset Value
AIC_IENO AIC_BA+0x130 W AIC Interrupt Enabling-only Register O Undefined
31 30 29 28 27 26 25 24
IEN31 IEN30 IEN29 IEN28 IEN27 IEN26 IEN25 IEN24
23 22 21 20 19 18 17 16
IEN23 IEN22 IEN21 IEN20 IEN19 IEN18 IEN17 IEN16
15 14 13 12 11 10 9 8
IEN15 IEN14 IEN13 IEN12 IEN11 IEN10 IENO9 IENO8
7 6 5 4 3 2 1 0
IENO7 IENO6 IENO5 IENO4 IENO3 IENO2 IENO1 IENOO
Bits Description
Interrupt Enabling
Writing 1 to a bit enables the corresponding interrupt source.
IENX, 0 = No effect.
[31:0] 1=E :
x = 00-31 = Enable interrupt source Xx.
Note: Writing 0 to a given bit of AIC_IENO cannot change the current disabled/enabled
status of the corresponding interrupt source. Users should write 0 to the the same bit of
AIC_IEO, or write 1 to the same bit of AIC_IDISO, to disable the interrupt source.
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AIC Interrupt Enabling-only Register 1 (AIC IEN1)

Register Offset R/W Description Reset Value
AIC_IEN1 AIC_BA+0x134 W AIC Interrupt Enabling-only Register 1 Undefined
31 30 29 28 27 26 25 24
IEN63 IEN62 IEN61 IEN6O IEN59 IEN58 IEN57 IEN56
23 22 21 20 19 18 17 16
IEN55 IEN54 IEN53 IEN52 IEN51 IEN50 IEN49 IEN48
15 14 13 12 11 10 9 8
IEN47 IEN46 IEN45 IEN44 IEN43 IEN42 IEN41 IEN40
7 6 5 4 3 2 1 0
IEN39 IEN38 IEN37 IEN36 IEN35 IEN34 IEN33 IEN32
Bits Description
Interrupt Enabling
Writing 1 to a bit enables the corresponding interrupt source
IENX, 0 = No effect.
[31:0] 1=E :
X = 32-63 = Enable interrupt source x.
Note: Writing 0 to a given bit of AIC_IEN1 cannot change the current disabled/enabled
status of the corresponding interrupt source. Users should write 0 to the the same bit of
AIC_IE1, or write 1 to the same bit of AIC_IDIS1, to disable the interrupt source.
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AIC Interrupt Disabling-only Register 0 (AIC IDIS0)

Register Offset R/W Description Reset Value
AIC_IDISO AIC_BA+0x138 W AIC Interrupt Disabling-only Register O Undefined
31 30 29 28 27 26 25 24
IDIS31 IDIS30 IDIS29 IDIS28 IDIS27 IDIS26 IDIS25 IDIS24
23 22 21 20 19 18 17 16
IDIS23 IDIS22 IDIS21 IDIS20 IDIS19 IDIS18 IDIS17 IDIS16
15 14 13 12 11 10 9 8
IDIS15 IDIS14 IDIS13 IDIS12 IDIS11 IDIS10 IDIS09 IDIS08
7 6 5 4 3 2 1 0
IDISO7 IDIS06 IDIS05 IDIS0O4 IDISO3 IDIS02 IDISO1 IDISO0
Bits Description
Interrupt Disabling
[31:0] IDISX, Writing 1 to a bit disables the corresponding interrupt source.
x = 00-31 0 = No effect.
1 = Disable interrupt source x.
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AIC Interrupt Disabling-only Register 1 (AIC IDIS1)

Register Offset R/W  |Description Reset Value
AIC_IDIS1 AIC_BA+0x13C W AIC Interrupt Disabling-only Register 1 Undefined
31 30 29 28 27 26 25 24
IDIS63 IDIS62 IDIS61 IDIS60 IDIS59 IDIS58 IDIS57 IDIS56
23 22 21 20 19 18 17 16
IDIS55 IDIS54 IDIS53 IDIS52 IDIS51 IDIS50 IDIS49 IDIS48
15 14 13 12 11 10 9 8
IDIS47 IDIS46 IDIS45 IDIS44 IDIS43 IDIS42 IDIS41 IDIS40
7 6 5 4 3 2 1 0
IDIS39 IDIS38 IDIS37 IDIS36 IDIS35 IDIS34 IDIS33 IDIS32
Bits Description
Interrupt Disabling
[31:0] IDISX, Writing 1 to a bit disables the corresponding interrupt source.
x = 32-63 0 = No effect.
1 = Disable interrupt source x.
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AIC IRQ Reset Reqister (AIC IRORST)

Register Offset R/W  |Description Reset Value
AIC_IRQRST AIC_BA+0x150 W AIC IRQ Reset Register Undefined
31 30 29 28 27 26 25 24
Null
23 22 21 20 19 18 17 16
Null
15 14 13 12 11 10 9 8
Null
7 6 5 4 8 2 1 0
Null
Bits Description
[31:0] Null Writing any value to this register will reset and restart AIC’s IRQ processing.
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AIC FIO Reset Register (AIC_FIORST)

Register Offset R/W  |Description Reset Value
AIC_FIQRST AIC_BA+0x154 W AIC FIQ Reset Register Undefined
31 30 29 28 27 26 25 24
Null
23 22 21 20 19 18 17 16
Null
15 14 13 12 11 10 9 8
Null
7 6 5 4 3 2 1 0
Null
Bits Description
[31:0] Null Writing any value to this register will reset and restart AIC’s FIQ processing.
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6.5 SDRAM Interface Controller (SDIC)

6.5.1 Overview

The SDRAM Controller supports SDR, DDR, Low-Power DDR and DDR2 type SDRAM. The memory
device size type can be from 16M bit and up to 1G bits. Only 16-bit data bus width is supported. The
total system memory size can be from 2M bytes and up to 256M bytes for different SDRAM
configuration.

The SDRAM controller interface to three isolated AHB. All these AHB masters can access the memory
independent. Except the memory access, the masters of AHB also could access the SDRAM control
registers.

For performance and function issue, the SDRAM controller also supports the proprietary Enhanced-
AHB (EAHB). The EAHB adds the down-count address mode, byte-enable signal and explicit burst
access number. The explicit access number function is reached by modifing the HBURST signal to
EHBURST and it represents the access number. The maximum EAHB access number is 16. The
SDRAM controller also builds a BIST module to test the external memory device.

An internal arbiter is used to schedule the access from the masters and the BIST request, the BIST
request with the highest priority and then the AHB3 master, AHB2 master and AHB1 master.

The SDRAM controller uses 3 pipe queues to improve the SDRAM command and data bus efficiency.
The request in queueO is the SDRAM active data access request. Simultaneously, the requests in
queuel can request the controller to issue the ACTIVE or PRECHARGE command to reduce the
access latency for the later command. The queuel can also issue the READ or WRITE command to
close the SDRAM command when advance pipe queue.

The SDRAM refresh rate is programmable. The Refresh and Power-on control module generates the
refresh request signal and SDRAM power on sequence. The SDRAM controller also supports software
reset, SDRAM self-refresh and auto power down function.

6.5.2 Features

Supports DDR, DDR2 and LPDDR SDRAM

Clock speed up to 150 MHz

Supports 16-bit data bus width

Supports two chip selects

Supports total memory size up to 256M bytes (each chip select for 128M bytes)
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6.5.3 Block Diagram
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v v \4
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Figure 6.5-1 SDRAM Controller Block Diagram

6.5.4 Basic Configuration
® Clock source Configuration
- Enable SDRAM controller clock in SDIC (CLK_HCLKEN[10]).
® Reset Configuration
- Reset SDRAM controller in SDICRST (SYS_AHBIPRSTI6]).
® SDRAM Initialization
- Refer to SDRAM Power-Up Sequence section to initialize SDRAM.

6.5.5 Functional Description
6.5.5.1 SDRAM Control Timing

The SDIC supports programmable CAS Latency and Refresh Rate control. It also can control the
SDRAM to enter self-refresh mode to reduce the power consumption in power-down mode.

The SDIC provides the fixed sequential burst type and burst length is 4. In addition, SDIC implements
some programmable controls for the SDRAM operations:

® Configurable SDRAM Type to support DDR, DDR2 and LPDDR SDRAM.
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® Configurable SDRAM Size to support 16Mbits, 64Mbits, 128Mbits, 256Mbits, 512Mbits
and 1Gbits SDRAM with 16 bits data width.

® Configurable SDRAM Timing to adjust tWR, tRP, tRCD, tRAS, tRFC, tXSR, tRC, tRRD
and tWTR timings.

Configurable SDRAM Read Latency from 2 to 4 clocks.

Configurable SDRAM Refresh timing for Auto Refresh or power save mode Self Refresh.

6.5.5.2 SDRAM Power-Up Sequence

Before the SDRAM can be accessed after power on, or when exiting Deep -Power-down mode, an
SDRAM device must be initialized by software to progress an initialization sequence.

Because the DDR, DDR2 and LPDDR SDRAM require different initialization sequences and different
parameters, the sequence is driven by software manually by using the registers SDIC_CMD,
SDIC_MR, SDIC_EMR, SDIC_EMR2 and SDIC_EMR3.

DDR initialization sequence

1.
2.

Wait for 200us after power up.

Set the SDRAM type to DDR. This is accomplished by writing 10 to SD_TYPE
(SDIC_OPMCTL[6:5]).

Set the SDRAM controller in initialization state. This is accomplished by writing 1 to InitState
(SDIC_CMDI0)).

4. Setthe CKE_H (SDIC_CMD[1]) to be 1 to force the CKE at high state.
5. Apply a PRECHARGE ALL command. This is accomplished by writing 1 to PALL_CMD

(SDIC_CMDI2]). The PALL_CMD bit will auto clear after the PRECHARGE command
completed.

Apply a MRS (Mode Register Set) command to EMR (Extended Mode Register) to enable
DLL. This is accomplished by writing appropriate value to the register SDIC_EMR (SDRAM
EXTEND MODE Register).

. Apply a MRS (Mode Register Set) command to MR (Mode Register) with A8 high to set DDR

SDRAM in normal operation with resetting the DLL. This is accomplished by writing
appropriate value with bit [8] high to the register SDIC_MR (SDRAM MODE Register).

Apply a PRECHARGE ALL command. This is accomplished by writing 1 to PALL_CMD
(SDIC_CMDI2]). The PALL_CMD bit will auto clear after the PRECHARGE command
completed.

Apply two or more AUTOREFRESH commands. This is accomplished by writing 1 to
REF_CMD (SDIC_CMD]J3]) twice or more. The REF_CMD is auto cleared after SDRAM
controller completes each CAS-BEFORE-RAS refresh command.

10.Apply a MRS (Mode Register Set) command to MR (Mode Register) with A8 low to set DDR

SDRAM in normal operation without resetting the DLL. This is accomplished by writing
appropriate value with bit [8] low to the register SDIC_MR (SDRAM MODE Register).

11.Apply 200 dummy clocks to meet minimum latency delay between MRS and normal operation

command (ACTIVE, READ, WRITE ...). This is accomplished by inserting a period of delay.

12.SDRAM initialization sequence completed and SDRAM controller exit initialization state and

enter normal operating mode. This is accomplished by writing 0 to both InitState
(SDIC_CMDJ[0]) and CKE_H (SDIC_CMDI1)).

DDRZ2 initialization sequence
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1. Wait for 200us after power up.
2. Apply NOP or DESELECT commands for a minimum 400 ns.

3. Set the SDRAM type is DDR. This is accomplished by writing 11 to SD_TYPE
(SDIC_OPMCTL[6:5]).

4. Setthe SDRAM controller in initialization state. This is accomplished by writing 1 to InitState
(SDIC_CMDI0)).

5. Setthe CKE_H (SDIC_CMDI1]) to be 1 to force the CKE at high state.

6. Apply a PRECHARGE ALL command. This is accomplished by writing 1 to PALL_CMD
(SDIC_CMD[2]). The PALL_CMD bit will auto clear after the PRECHARGE command
completed.

7. Apply a MRS (Mode Register Set) command to EMR2 (Extended Mode Register 2). This is
accomplished by writing appropriate value to the register SDIC_EMR2 (SDRAM EXTEND
MODE Register 2).

8. Apply a MRS (Mode Register Set) command to EMR3 (Extended Mode Register 3). This is
accomplished by writing appropriate value to the register SDIC_EMR3 (SDRAM EXTEND
MODE Register 3).

9. Apply a MRS (Mode Register Set) command to EMR (Extended Mode Register) to enable
DLL. This is accomplished by writing appropriate value to the register SDIC_EMR (SDRAM
EXTEND MODE Register).

10.Apply a MRS (Mode Register Set) command to MR (Mode Register) with A8 high to set DDR
SDRAM in normal operation with resetting the DLL. This is accomplished by writing
appropriate value with bit [8] high to the register SDIC_MR (SDRAM MODE Register).

11.Apply a PRECHARGE ALL command. This is accomplished by writing 1 to PALL_CMD
(SDIC_CMD[2]). The PALL_CMD bit will auto clear after the PRECHARGE command
completed.

12.Apply two or more AUTOREFRESH commands. This is accomplished by writing 1 to
REF_CMD (SDIC_CMDI3]) twice or more. The REF_CMD is auto cleared after SDRAM
controller completes each CAS-BEFORE-RAS refresh command.

13.Apply a MRS (Mode Register Set) command to MR (Mode Register) with A8 low to set DDR
SDRAM in normal operation without resetting the DLL. This is accomplished by writing
appropriate value with bit [8] low to the register SDIC_MR (SDRAM MODE Register).

14.Apply a MRS (Mode Register Set) command to EMR (Extended Mode Register) to enable
OCD default state. This is accomplished by writing appropriate value with 3is accomplished by
to the register SDIC_EMR (SDRAM EXTEND MODE Register).

15.Apply a MRS (Mode Register Set) command to EMR (Extended Mode Register) to enable
OCD exit state. This is accomplished by writing appropriate value with 3is accomplished by to
the register SDIC_EMR (SDRAM EXTEND MODE Register).

16.Apply 200 dummy clocks to meet minimum latency delay between MRS and normal operation
command (ACTIVE, READ, WRITE...). This is accomplished by inserting a period of delay..

17.SDRAM initialization sequence completed and SDRAM controller exit initialization state and
enter normal operating mode. This is accomplished by writing 0 to both InitState
(SDIC_CMDI0]) and CKE_H (SDIC_CMDI1)).

6.5.5.3 System Memory Address and SDRAM Address Mapping
Table 6.5-1 and Table 6.5-2 indicate how the 32-bit system memory address be mapped to SDRAM
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address. All the SDRAM devices listed below are 16-bit data bus width.

Type |[RXC |R/C |BAl1 |BAO |A13 |Al2 [A11l |A10 |A09 |A0O8 |AO7 |AO6 |AO5 [A04 |A03 |AO2 |AO1 [AOO
128M
12x9 (R 11 |10 23 |12 |13 (22 |21 |20 |19 |18 |17 |16 |15 |14
8Mx16
C AP 9 8 7 6 5 4 3 2 1
256M
13x9 (R 11 |10 24 123 |12 (13 |22 |21 |20 |19 (18 |17 |16 |15 |14
16Mx16
C AP 9 8 7 6 5 4 3 2 1
512M
13x10 (R 12 |11 25 |23 |24 (13 |22 |21 |20 |19 (18 |17 |16 |15 |14
32Mx16
C AP |10 |9 8 7 6 5 4 3 2 1
1G
14x10 (R 12 |11 |26 |25 |23 |24 |13 (22 |21 |20 |19 |18 |17 |16 [15 |14
64Mx16
C AP |10 |9 8 7 6 5 4 3 2 1

Table 6.5-1 DDR SDRAM System Memory Address and SDRAM Address Mapping Table

Type RXC |R/IC |BA2 |BAl1 |BAO |Al2 |All |A10 [AO9 |AO08 [AO07 |AO06 |AO5 |A04 |A0O3 [AO2 |AO1 |[AOO
128M
12x9 R 11 10 23 12 13 22 21 20 19 18 17 16 15 14
8Mx16
C AP 9 8 7 6 5 4 3 2 1
256M
13x9 [R 11 10 24 23 12 13 22 21 20 19 18 17 16 15 14
16Mx16
C AP 9 8 7 6 5 4 3 2 1
512M
13x10 [R 12 11 25 23 24 13 22 21 20 19 18 17 16 15 14
32Mx16
C AP |10 |9 8 7 6 5 4 3 2 1
1G
13x10 R 13 12 11 26 23 25 24 22 21 20 19 18 17 16 15 14
64Mx16
C AP |10 |9 8 7 6 5 4 3 2 1

Table 6.5-2 DDR2 SDRAM System Memory Address and SDRAM Address Mapping Table

Note: The AHB bus address HADDR prefixes have been omitted in Table 6.5-1 and Table 6.5-2.
A13 ~ AOO are the Address pins of the SDRAM interface.
BA2, BAl and BAO are the Bank Selected Signal of SDRAM.
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6.5.6

Register Map

R: read only, W: write only, R/W: both read and write

NUC980

Register Offset R/W |Description Reset Value
SDIC Base Address:

SDIC_BA = 0xB000_2000

SDIC_OPMCTL |SDIC_BA +0x000  |RMwW gg{;g’;ﬂr Controller Operation Mode Control 0x0003_04x6
SDIC_CMD SDIC_BA + 0x004 R/W |SDRAM Command Register 0x0000_0021
SDIC_REFCTL [SDIC_BA + 0x008 R/W |SDRAM Controller Refresh Control Register 0x0000_80FF
SDIC_SIZEO SDIC_BA + 0x010 R/W |SDRAM 0 Size Register 0x0000_000X
SDIC_SIZE1 SDIC_BA + 0x014 R/W |SDRAM 1 Size Register 0x1000_0000
SDIC_MR SDIC_BA + 0x018 R/W |SDRAM Mode Register 0x0000_0032
SDIC_EMR SDIC_BA + 0x01C R/W |SDRAM Extended Mode Register 0x0000_4000
SDIC_EMR2 SDIC_BA + 0x020 R/W |SDRAM Extended Mode Register 2 0x0000_8000
SDIC_EMR3 SDIC_BA + 0x024 R/W |SDRAM Extended Mode Register 3 0x0000_C000
SDIC_TIME SDIC_BA + 0x028 R/W |SDRAM Timing Control Register 0x2BDE_9649
SDIC_DQSODS |[SDIC_BA + 0x030 R/W |DQS Output Delay Selection Register 0x0000_1010
SDIC_CKDQSDS|SDIC_BA + 0x034 R/W |Clock and DQS Delay Selection Register 0x0044_4400
SDIC_DAENSEL [SDIC_BA + 0x038 R/W |Data Latch Enable Selection Register 0x0000_0000
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6.5.7 Register Description
SDRAM Controller Operation Mode Control Register (SDIC OPMCTL)
Register Offset R/W |Description Reset Value
SDIC_OPMCTL|SDIC_BA + 0x000 |R/W [SDRAM Controller Operation Mode Control Register 0x0003_04x6
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved RD2WR_CTL OEDelay LowFreq PreActBnk AutoPDn
15 14 13 12 11 10 9 8
Reserved RDBUFTH
7 6 5 4 3 2 1 0
Reserved SD_TYPE PchMode OPMode MCLKMode | SDRAM_EN Reserved
Bits Description
[31:19] Reserved Reserved.
Read-to-write Turn Around Control
This bit is to insert one more turn around cycle between memory read and memory write
[20] RD2WR_CTL access to SDRA'M device.
0 = Default turn-around cycle is used.
1 = One more turn-around cycle is inserted between memory read and write access.
Output Enable Delay Half MCLK
This bit controls the data output enable signal. If set high, the data output enable will be turned
[19] OEDelay off half MCLK earlier.
0 = Default data output enable timing.
1 = Turn off data output enable half MCLK earlier.
Low Frequency Mode
For low power DDR (LPDDR) SDRAM, the valid read data outputted by LPDDR SDRAM is not
ready at clock edge. If this bit is enabled, the SDRAM controller will sampled read data based
on the following timing:
If CL is 2, the read data output latency will be 2*tCK+tAC.
If CL is 3, the read data output latency will be tCK+tAC.
(18] LowFreq CL = CAS Latency.
tCK = Clock cycle time for LPDDR SDRAM.
tAC = Data output latency from clock for LPDDR SDRAM.
This bit only takes effect when the SD_TYPE is selected in DDR or DDR2 SDRAM.
0 = SDRAM controller sampled read data based on the DDR/DDR2 standard. (Default)
1 = SDRAM controller sampled read data based on the LPDDR standard.
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Pre-active Bank

If this bit is enabled, the SDRAM controller will open request bank early to get better
performance. It means maybe more than one bank active and consumes more power.

There are several bus requests in this chip and the SDRAM controller checks all these
requests simultaneous. If request in queue access bank is different with current bank, the
[17] PreActBnk SDRAM controller will open the new bank early to reduce the access latency to get better
performance.

The mode takes effect for Close-Page mode (OPMode is 0) only. In Open-Page mode,
SDRAM controller always opens bank early.

0 = Pre-Active-Bank mode Disabled.
1 = Pre-Active-Bank mode Enabled. (Default)

Auto Power Down Mode

If this bit is enabled, the SDRAM controller will make SDRAM to enter power down mode (CKE

low) automatically while the memory request is stop. Otherwise, the SDRAM is in IDLE state
[16] AutoPDn (CKE = high).

0 = Auto power down mode Disabled.
1 = Auto power down mode Enabled. (Default)

[15:11] Reserved Reserved.

The AHB Read SDRAM Read Buffer Threshold Control

Due to the SDRAM working clock may be higher than the AHB BUS clock, the SDRAM
controller contains a read buffer for each AHB interface and they are used for data pre-read.
The controller read the data to buffer full or till AHB read request end. When the data buffer
[10:8] RDBUFTH full, the controller stop the read request and to service another AHB request. The RDBUFTH is
used to control the buffer threshold level for the SDRAM re-start the memory request. This
function can minimize the redundant memory read.

000 = Reserved.
Others = Re-start memory read when the data buffer remain data level is equal to RDBUFTH.

[7] Reserved Reserved.

SDRAM Type

This file indicates which type of SDRAM is used.

The reset value is decided by chip’s system power-on setting.
[6:5] SD_TYPE 00 = SDRAM type is SDR (Single Data Rate SDRAM).

01 = SDRAM type is LPDDR.

10 = SDRAM type is DDR SDRAM (Double Data Rate SDRAM).
11 = SDRAM type is DDR2 SDRAM.

Auto Pre-charge Mode

This bit controls if SDRAM controller will pre-charge all active banks while there is no new
memory request.

The SDRAM power consumption increases with the active bank number. If no new memory
[4] PchMode access request, the active bank can be pre-charge to save power, but the SDRAM controller
may lose some performance.

0 = The SDRAM controller keeps bank active.
1 = Pre-charge all bank if there is no new memory request. (Default)
Note: This bit only take effect while OPMode is high.
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Open Page Mode

This bit controls if the SDRAM controller will send pre-charge command to close the active
bank page after SDRAM access.

If this bit doesn’t be enabled, the SDRAM controller will pre-charge bank after each burst read

3] OPMod or write cycle. This could make the SDRAM consume less power.
ode
If set this bit high, the state machine will keep on the bank-active state until a page missed

read/write request or at a period refresh request. This makes SDRAM controller to get better
performance, but SDRAM will consume more power.

0 = Pre-charge after each read/write request. (Default)
1 = No auto pre-charge. The bank page keeps in active state after read/write.

MCLK Mode

This bit controls the SDRAM clock (MCLK) is always enabled, or is enabled and disabled by
SDRAM controller automatically.

0 = The MCLK is enabled and disabled by SDRAM controller automatically. The MCLK will
keep low when the SDRAM is in the power down state.

1 = MCLK is always enabled. (Default)

2] MCLKMode

SDRAM Controller Enable Bit

Set this bit O will disable the SDRAM controller function.
0 = SDRAM controller Disabled.

1 = SDRAM controller Enabled. (Default)

1 SDRAM_EN

[0] Reserved Reserved.
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SDRAM Command Register (SDIC CMD)

Register Offset R/W  |Description Reset Value
SDIC_CMD |SDIC_BA +0x004 |R/W |SDRAM Command Register 0x0000_0021
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved AutoE);SeIfRe SELF_REF REF_CMD PALL_CMD CKE_H InitState
Bits Description
[31:6] Reserved Reserved.

Auto Exit Self-refresh

This controls if the SDRAM will exit self refresh mode automatically while the system interrupt
occurred.

[5] AutoExSelfRef 0 = Auto exit self-refresh function Disabled. The SDRAM keep in self-refresh state when the
interrupt occur.

1 = Auto exit self-refresh function Enabled. The SDRAM will exit self-refresh state when the
interrupt occurred. (Default)

Self-refresh Command

Set this bit high, the SDRAM controller will make SDRAM to enter self-refresh mode. SDRAM
controller will not have response to any read, write or refresh request until this bit is cleared.

[4] SELF_REF If the bit 5 (AutoExSelfRef) is set high, this bit will be cleared automatically when the system
interrupt occurred.

0 = SDRAM in normal operation mode. (Default)
1 = Set the SDRAM enter the Self Refresh power saving state.

Auto Refresh Command

Set this bit high the SDRAM controller will issue an auto refresh command to SDRAM. This bit
[3] REF CMD will be cleared by SDRAM controller automatically after the auto refresh command is end.

0 = No operation. (Default)
1 = Issue an auto refresh command to the SDRAM.

Pre-charge All Bank Command

Set this bit high, the SDRAM controller will issue a pre-charge all bank command to the
SDRAM. This bit will be cleared by SDRAM controller automatically after the pre-chare all
(2] PALL_CMD bank command is end

0 = No operation. (Default)

1 = Issue a pre-charge all bank command to the SDRAM.

Jan. 07, 2020 Page 226 of 1174 Rev 1.01



NnuvoTon NUC980
I —————

CKE High

This bit indicates the CKE is controlled by SDRAM controller state machine or always keeps
high.

0 = Set the CKE signal in normal state and controlled by the SDRAM controller state machine.
(Default)

1 = Set the CKE signal keep in llerateed by.

1 CKE_H

Initial State

This bit indicates if the SDRAM is in the Initialize State. When the SDRAM is in the initialize
state, SDRAM controller will not accept any SDRAM read or write request.

The logical state of the internal circuit of the SDRAM is undefined after power on. The SDRAM
must be initialized to set the SDRAM into the right operation. The SDR SDRAM, LP SDRAM,

. DDR SDRAM and DDR2 SDRAM have different initialization sequence, and the users must
[0] InitState set the right sequence to initialize the SDRAM.

This bit is default high and means the SDRAM is not initialized yet. After the initialization, user
must set this bit low to set the SDRAM controller in correct mode.

0 = The SDRAM is in normal state.

1 = The SDRAM is in initialization state, the SDRAM initialization doesn’t complete yet.
(Default)
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SDRAM Controller Refresh Control Register (SDIC REFCTL)

Register Offset R/W |Description Reset Value
SDIC_REFCTL|SDIC_BA + 0x008 |R/W |SDRAM Controller Refresh Control Register 0x0000_80FF
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
REF_EN REFRATE
7 6 5 4 3 2 1 0
REFRATE
Bits Description
[31:24] Reserved Reserved.

Refresh Period Counter Enable Bit
This bit controls if the refresh period counter is enabled.

If refresh period counter is disabled, the SDRAM controller would never issue auto-refresh
command to SDRAM automatically. However, if refresh period counter is enabled, the SDRAM
[15] REF_EN controller will issue auto-refresh command to SDRAM automatically once the refresh period
counter is equal to REFRATE.

0 = Refresh period counter Disabled.

1 = Refresh period counter Enabled. SDRAM controller issues auto-refresh command to
SDRAM periodically. (Default)

Refresh Count Value

This field defines the period for SDRAM controller to generate the auto-refresh command to
SDRAM.

[14:0] REFRATE The SDRAM controller will issue an auto-refresh cycle to SDRAM automatically for every period
programmed in the REFRAT field when the REF_EN bit of is set.

The refresh period is calculated as Period = REFRAT / fSCLK.
The fSCLK is the frequency of external crystal for chip.
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SDRAM Size Reqgister (SDIC SIZE)

Register Offset R/W  |Description Reset Value
SDIC_SIZEO|SDIC_BA + 0x010 [R/W |SDRAM 0 Size Register 0x0000_000X
SDIC_SIZE1|SDIC_BA + 0x014 [R/W |SDRAM 1 Size Register 0x1000_0000
31 30 29 28 27 26 25 24
Reserved BASADDR
23 22 21 20 19 18 17 16
BASADDR Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved BUSWD DRAMSIZE
Bits Description
[31:29] Reserved Reserved.

Base Address
This field defines the memory space where the SDRAM is mapped.

In this chip, the SDRAM could be mapped to address 0x0000_0000 ~ Ox1fff_ffff of system

[28:21] BASADDR memory, and shadow address on 0x8000_0000 ~ 0x9fff_ffff of system memory.

The minimum supported SDRAM size is 2M bytes.

Based on the above criteria, the bit [28:21] is used to define the base address. For example, if
[28:21] is set as 0x01, the address 0 of SDRAM memory will be mapped to 0x00200000 of
system memory.

[20:4] Reserved Reserved.

SDRAM Data Bus Width

This bit defines if the data bus width of SDRAM is 16 bit or 32 bit. The DDR and DDR2 type
SDRAM only support 16 bit data bus width and this bit will be 1’b0.

[3] BUSWD In this chip, SDRAM controller only supports 16 bit SDRAM. So, this bit will be fixed at 1ype
SDRAM only support 16 bit data bus width and t0 = 16bits SDRAM data BUS width (Default).

1 = Reserved.
Note: In register SDIC_SIZEL1, this field is reserved.
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Size of SDRAM Device

000 = SDRAM controller Disabled.

This field indicates the size of SDRAM device.

The default memory size is 2MB or 16MB depend on power on setting value. If the power on
setting value indicates the SDRAM type is DDR/DDR2, the default size is 16MB (8Mx16).
Otherwise, the default size is 2MB (1Mx16).

001 = 2M Bytes.
[2:0] DRAMSIZE 010 = 4M Bytes.

011 = 8M Bytes.

100 = 16M Bytes.

101 = 32M Bytes.

110 = 64M Bytes.

111 = 128M Bytes.

Note: In register SDIC_SIZE1, this field is reserved.
SDRAM SIZE DDR SDRAM DDR2 SDRAM
2MB Reserved Reserved
4MB Reserved Reserved
8MB Reserved Reserved
16MB 8Mx16 (128Mbits) 8Mx16 (128Mbits)
32MB 16Mx16 (256Mbits) 16Mx16 (256Mbits)
64MB 32Mx16 (512Mbits) 32Mx16 (512Mbits)
128MB 64Mx16 (1Gbits) 64Mx16 (1Gbits)
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SDRAM Mode Register (SDIC MR)
The SDRAM mode registers is used to configure the Mode Register of SDRAM device. This Mode
Register value will be applied to both SDRAM 0 and SDRAM 1 devices.

Write this register, the SDRAM controller will generate a Load Mode Register (LMR) command to the
SDRAM device.

Register Offset R/W  |Description Reset Value

SDIC_MR |SDIC_BA +0x018 |R/W |SDRAM Mode Register 0x0000_0032

31 30 29 28 27 26 25 24

Reserved

23 22 21 20 19 18 17 16

Reserved

15 14 13 12 11 10 9 8

Reserved

Conf

igure

7 6

5

3

1

Configure

LATENCY BrstType BrstLength

Bits

Description

[31:14]

Reserved

Reserved.

[13:7]

Configure

SDRAM Dependent Configuration

The value of this field is SDRAM type dependent. The definition of bits in this field is different
between SDR SDRAM, DDR SDRAM and DDR2 SDRAM. Please refer the SDRAM initial
sequence and related SDRAM specification to know what value should be configured in this field.

[6:4]

LATENCY

CAS Latency

This field defines the CAS latency parameter of external SDRAM device.
For SDR type SDRAM

010 = CAS latency is 2.

011 = CAS latency is 3.

100 = CAS latency is 4.

Others = Reserved.

For DDR type SDRAM
010 = CAS latency is 2.
011 = CAS latency is 3.
Others = Reserved.

For DDR2 type SDRAM
011 = CAS latency is 3.
100 = CAS latency is 4.
Others = Reserved.
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Burst Type
This bit indicates the burst type of SDRAM device is sequential or interleaved.

In this chip, the SDRAM controller only support sequential burst type and this bit will be fixed at
0.

0 = Sequential burst type. (Default)

[3] BrstType

1 = Reserved.

Burst Length
This field defines the burst length of external SDRAM device.

SDRAM controller only supports the burst length 4. Setting burst length to be other value is
inhibited.

010 = 4.
Others = Reserved.

[2:0] BrstLength
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SDRAM Extended Mode Register (SDIC EMR)
The SDRAM Extended Mode Register is used to configure SDRAM Extend Mode Register. This
Extended Mode Register value will be applied to both SDRAM 0 and SDRAM 1 devices.

Write this register, the SDRAM controller will generate a Load Mode Register (LMR) command to the
SDRAM. This Extended Mode Register is only used for DDR and DDR2 SDRAM.

Register Offset R/W  |Description Reset Value
SDIC_EMR |SDIC_BA + 0x01C |R/W |SDRAM Extended Mode Register 0x0000_4000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved Configure
7 6 5 4 3 2 1 0
Configure DrvStrength DLLEN
Bits Description
[31:14] Reserved Reserved.

SDRAM Dependent Configuration

[13:2] Configure The value of this field is SDRAM type dependent. The definition of bits in this field is different
between DDR SDRAM and DDR2 SDRAM. Please refer the SDRAM initial sequence and
related SDRAM specification to know what value should be configured in this field.

Output Drive Strength
This bit sets the SDRAM output drive strength.

[1] DrvStrength .

0 = Normal drive strength.

1 = Reduced drive strength.

DLL Enable Bit

This bit is to enable or disable the DLL of SDRAM device.
[0] DLLEN

0 = DLL of SDRAM device Enabled.
1 = DLL of SDRAM device Disabled.
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SDRAM Extended Mode Reqgister 2 (SDIC_EMR2)

NUC980

The SDRAM Extended Mode Register 2 is used to configure SDRAM Extend Mode Register 2. This
Extended Mode Register 2 value will be applied to both SDRAM 0 and SDRAM 1 devices.

Write this register, the SDRAM controller will generate a Load Mode Register (LMR) command to the
SDRAM. This Extended Mode Register is only used for DDR2 SDRAM.

Register Offset R/W [Description Reset Value
SDIC_EMR2|SDIC_BA + 0x020 |R/W |SDRAM Extended Mode Register 2 0x0000_8000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved Configure
7 6 5 4 3 2 1 0
Configure
Bits Description
[31:14] Reserved Reserved.
SDRAM Dependent Configuration
[13:0] Configure The value of this field is SDRAM type dependent and only available for DDR2 SDRAM.
Please refer to the SDRAM initial sequence and related SDRAM specification to know what
value should be configured in this field.
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SDRAM Extended Mode Register 3 (SDIC_EMR3)

NUC980

The SDRAM Extended Mode Register 3 is used to configure SDRAM Extend Mode Register 3. This
Extended Mode Register 3 value will be applied to both SDRAM 0 and SDRAM 1 devices.

Write this register, the SDRAM controller will generate a Load Mode Register (LMR) command to the
SDRAM. This Extended Mode Register is only used for DDR2 SDRAM.

Register Offset R/W |Description Reset Value
SDIC_EMR3|SDIC_BA + 0x024 |[R/W |SDRAM Extended Mode Register 3 0x0000_C000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved Configure
7 6 5 4 3 2 1 0
Configure
Bits Description
[31:18] Reserved Reserved.
[17:15] MR_DEF Mode Register Definitién -
For Extended Mode Register 3, this field is fixed at 3AM.th S
SDRAM Dependent Configuration
[14:0] Configure The value of this field is SDRAM type dependent and only available for DDR2 SDRAM.
Please refer to the SDRAM initial sequence and related SDRAM specification to know what
value should be configured in this field.
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SDRAM Timing Control Reqister (SDIC TIME)

This timing control register defines some SDRAM timing parameters that should be followed during
SDRAM access. These timing parameters are SDRAM dependent. Refer to SDRAM devicend related
SDRAM specification to know what value should be configured.

Register Offset R/W |Description Reset Value
SDIC_TIME |SDIC_BA + 0x028 [R/W |SDRAM Timing Control Register 0x2BDE_9649
31 30 29 28 27 26 25 24
Reserved tWTR tRRD tRC
23 22 21 20 19 18 17 16
tRC tXSR tRFC
15 14 13 12 11 10 9 8
tRFC tRAS
7 6 5 4 3 2 1 0
tRCD tRP tWR
Bits Description
[31] Reserved Reserved.

Internal Write to Read Command Delay

This timing defines the minimum delay latency from last write data to next new valid READ
[30:29] tWTR command and only takes effect while SDRAM type is DDR or DDR2.

tWTR = tHCLK * (tWTR+1).
HCLK = It’'s the operating clock of SDRAM controller.

Active Bank a to Active Bank B Command Delay

This timing defines the minimum delay latency between SDRAM bank a ACTIVE command to
[28:27] tRRD SDRAM bank B ACTIVE command.

tRRD = tHCLK * (tRRD+1).
HCLK = It’'s the operating clock of SDRAM controller.

Active to Active Command Delay

This timing defines the minimum delay latency between two ACTIVE commands.
tRC = tHCLK * (tRC+1).

HCLK = It's the operating clock of SDRAM controller.

[26:22]  [tRC

Exit SELF REFRESH to ACTIVE Command Delay

This timing defines the minimum delay latency from SDRAM exiting self refresh mode to next
[21:17] tXSR valid ACTIVE command.

tXSR = tHCLK * (tXSR+1).
HCLK = It's the operating clock of SDRAM controller.
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AUTO REFRESH Period

This timing defines the minimum delay latency from AUTO-REFRESH command to any other
[16:12] tRFC command.
tRFC = tHCLK * (tRFC+1).

HCLK = It's the operating clock of SDRAM controller.

ACTIVE to PRECHARGE Command Delay

This timing defines the minimum delay latency from a valid ACTIVE command to PRECHARGE
[11:8] tRAS command.
tRAS = tHCLK * (tRAS+1).

HCLK = It's the operating clock of SDRAM controller.

Active to READ or WRITE Delay

This timing defines the minimum delay latency from a ACTIVE command to READ or WRITE
[7:5] tRCD command.
tRCD = tHCLK * (tRCD+1).

HCLK = It's the operating clock of SDRAM controller.

PRECHARGE Command Period

This timing defines the minimum delay latency from PRECHARGE command to any other
[4:2] tRP command.

tRP = tHCLK * (tRP+1).
HCLK = It's the operating clock of SDRAM controller.

WRITE Recovery Time

This timing defines the minimum delay latency from last valid write data to PRECHARGE
[1:0] tWR command.
tWR = tHCLK * (tWR+1).

HCLK = It’'s the operating clock of SDRAM controller.

Jan. 07, 2020 Page 237 of 1174 Rev 1.01



NnuvoTon
—

DQOS Output Delay Selection Reqgister (SDIC DQSODS)

This register controls the DQS output delay and source selection circuit for DQS0 and DQS1 output
generation. This control register only takes effect while SDRAM type is DDR or DDR2. The function
equivalent circuit for DQS output delay selection is shown below. There are two same circuits in the
SDRAM controller. One is for DQSO0 generation and the other is for DQS1 generation.

Register Offset R/W |Description Reset Value
SDIC_DQSODS|SDIC_BA + 0x030 |R/W [DQS Output Delay Selection Register 0x0000_1010
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved DQSInvEn DQS1_0ODSs
7 6 5 4 B 2 1 0
Reserved DQS0_ODSs
Bits Description
[31:14] |Reserved |Reserved.
[13] DQSInvEn |DQS Invert Enable Bit
This bit controls if the clock DRAM_CLK or DDR_CLK/2 is inverted for DQSO0 output generation while
DQSO0_ODS [3:0] is 4'b0000. This control bit takes the same effect for DQS1 output generation while
DQS1_ODS [11:8] is 4b0000.
0 = DRAM_CLK and DDR_CLK/2 is not inverted for DQS0/DQS1 output generation. (Default)
1 =DRAM_CLK and DDR_CLK/2 is inverted for DQS0/DQS1 output generation.
[12:8] |DQS1_ODS [DQS1 Output Delay Selection
This field controls the DQS1 output delay value and source selection circuit for DQS1 output generation.
Figure 6.5-2 shows the reference circuit for this function.
00000 = The DQS1 is generated from DRAM_CLK.
10000 = The DQS1 is generated from DDR_CLK/2.
Others = If DQS1_ODS[12] is 0, The DQS1 is generated from DRAM_CLK with a delay value and the
delay value is controlled by the equation DQS1 delay = DQS1_ODS[11:8] * DelayCLKMUX. If
DQS1_0ODS[12] is 1, The DQS1 is generated from DDR_CLK/2 with a delay value and the delay value
is controlled by the equation DQS1 delay = DQS1_0ODS[11:8] * DelayCLKMUX.
Note: DelayCLKMUX: It's the gate delay of a CLKMUX gate.
[7:5] Reserved |Reserved.
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[4:0] DQSO0_ODS |DQSO0 Output Delay Selection

This field controls the DQSO output delay value and source selection circuit for DQSO output generation.
Figure 6.5-2 shows the reference circuit for this function.

00000 = The DQSO is generated from DRAM_CLK.
10000 = The DQSO is generated from DDR_CLK/2.

Others = If DQS0_ODS[12] is 0, The DQSO is generated from DRAM_CLK with a delay value and the
delay value is controlled by the equation DQSO delay = DQS0_ODS[11:8] * DelayCLKMUX. If
DQS0_ODSJ[12] is 1, The DQSO is generated from DDR_CLK/2 with a delay value and the delay value
is controlled by the equation DQSO0 delay = DQS0_ODS[11:8] * DelayCLKMUX.

Note: DelayCLKMUX: It’s the gate delay of a CLKMUX gate.

DQSO0 Output Delay Selection Circuit

DQS_ODS {DQS_OSD_is_16, DQS_ODS_is_0}
295005 g pit Comparator

DQS_0DS[4]

DDR_CLK
iDDR_CLK DDR_CLKD2
XNOR 12

DQSInvEn

iDRAM_CLK

DRAM_CLK XOR
oRAmeR 1,

L
[

DQSO0_CLKO

© B N W

1

1
1 0
—> 0
—> 0
o
1
1 —> 0
51 —> 0
> 1 —> 0
—> 0
”T_I
9

DQS_oDs[3:0] 15 14 13 12 11 10 8 7
=5
4-to-16 Decoder

Figure 6.5-2 Clock Delay Circuit
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Clock and DOS Delay Selection Register (SDIC _CKDQSDS)

Register Offset R/W |Description Reset Value
SDIC_CKDQSDS|SDIC_BA + 0x034 |R/W |Clock and DQS Delay Selection Register 0x0044_4400
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
DQS1_DS1 DQS1_DSO0
15 14 13 12 11 10 9 8
DQS0_DS1 DQS0_DS0
7 6 5 4 3 2 1 0
DCLK_DS DCLKSrcSel MCLK_ODS
Bits Description
[31:24] Reserved Reserved.
[23:20] DQS1_DS1 DQS1 Input Delay Selection 1

This field controls the DQS1 input delay selection circuit to generate a clock signal
DQS11_CLKIn. DQS11_CLKIn is used to sample the data bits [15:12] outputted by SDRAM
device. This field only takes effect while the SDRAM type is DDR or DDR2.

This delay value is controlled by the following equation:
DQS11_CLKIn delay = DQS1_DS1 * DelayCLKMUX.
DelayCLKMUX = It’s the gate delay of a CLKMUX gate.

[19:16] DQS1_DS0 DQS1 Input Delay Selection 0

This field controls the DQS1 input delay selection circuit to generate a clock signal
DQS10_CLKIn. DQS10_CLKIn is used to sample the data bits [11:8] outputted by SDRAM
device. This field only takes effect while the SDRAM type is DDR or DDR2.

This delay value is controlled by the following equation:
DQS10_CLKIn delay = DQS1_DSO0 * DelayCLKMUX.
DelayCLKMUX = It's the gate delay of a CLKMUX gate.

[15:12] DQS0_DS1 DQSO Input Delay Selection 1

This field controls the DQSO0 input delay selection circuit to generate a clock signal
DQS01_CLKIn. DQS01_CLKIn is used to sample the data bits [7:4] outputted by SDRAM
device. This field only takes effect while the SDRAM type is DDR or DDR2.

This delay value is controlled by the following equation:
DQS01_CLKIn delay = DQS0_DS1 * DelayCLKMUX.
DelayCLKMUX = It's the gate delay of a CLKMUX gate.
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[11:8] DQS0_DS0 DQSO Input Delay Selection O

This field controls the DQSO0 input delay selection circuit to generate a clock signal
DQS00_CLKIn. DQS00_CLKIn is used to sample the data bits [3:0] outputted by SDRAM
device. This field only takes effect while the SDRAM type is DDR or DDR2.

This delay value is controlled by the following equation:
DQS00_CLKIn delay = DQS0_DSO0 * DelayCLKMUX.
DelayCLKMUX: It's the gate delay of a CLKMUX gate.

[7:4] DCLK_DS Data Clock Delay Selection

This field controls the delay selection circuit to generate a clock signal DataCLK. If SDRAM
type is DDR or DDR2, the DataCLK is used to sample the data registered by {DQS11_CLKIn,
DQS10_CLKIn, DQS01_CLKIn, DQS00_CLKIn}. Or, the DataCLK is used to sample the data
outputted by SDRAM device.

This control field only takes effect while DCLKSrcSel is set low.
The delay value is controlled by the following equation:
DataCLK delay = DCLK_DS * DelayCLKMUX.

DelayCLKMUX = It's the gate delay of a CLKMUX gate.

[3] DCLKSrcSel Data Clock Source Selection

This bit controls if the DataCLK source is from HCLK or MCLK (from SDRAM clock MCLK /O
buffer).

0 = DataCLK is from MCLK. (Default)
1 = DataCLK is from HCLK.

[2:0] MCLK_ODS MCLK Output Delay Selection

This field controls the delay selection circuit for SDRAM clock MCLK generation.
The delay value is controlled by the following equation:

MCLK delay = MCLK_ODS * DelayCLKMUX.

DelayCLKMUX = It's the gate delay of a CLKMUX gate.
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Data Latch Enable Selection Reqgister (SDIC DAENSEL)

Register Offset R/W |Description Reset Value
SDIC_DAENSEL |SDIC_BA + 0x038 |R/W |Data Latch Enable Selection Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
DALATDLY Resrved DALATDS
Bits Description
[31:8] Reserved Reserved.
[7] DALATDLY Data Latch Delay 1 MCLK Enable Bit
0 = Data latch delay 1 MCLK Disabled.
1 = Data latch delay 1 MCLK Enabled.
[6:4] Reserved Reserved.
[3:0] DALATDS Data Latch Enable Delay Selection
This field controls the delay selection circuit for enable to latch the data from SDRAM.
The delay value is controlled by the following equation:
Data Latch Enable Delay = DALATDS * DelayCLKMUX.
DelayCLKMUX = It's the gate delay of a CLKMUX gate.
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6.6 External Bus Interface (EBI)

6.6.1 Overview

This chip is equipped with an external bus interface (EBI) for external device use. To save the
connections between an external device and a chip, EBI is operating at address bus and data bus
multiplex mode. The EBI supports three chip selects that can connect three external devices with
different timing setting requirements.
6.6.2 Features

Supports up to three memory banks.

Supports dedicated external chip select pin with polarity control for each bank

® Supports accessible space up to 1 Mbytes for each bank, actually external addressable
space is dependent on package pin out

®  Supports 8-/16-bit data width

® Supports Timing parameters individual adjustment for each memory block

® Supports LCD interface i80 mode

® Supports PDMA mode

® Supports variable external bus base clock (MCLK) which based on HCLK

® Supports configurable idle cycle for different access condition: Idle of Write command

finish (W2X) and Idle of Read-to-Read (R2R)

® Supports address bus and data bus separate mode

6.6.3 Block Diagram

HCLK o
MCLK EBI_MCLK
A MCLKDIV Divider o
R2R y
W2X Idle Cycle
»  Timing >
Controller
RAHDOFF EBI_ADDR[19:0]
WAHDOFF
TACC EMB;C?SS EBI_DATA[15:0]
4 TAHD EBI Signal -
o EBI »  Timing » EBI_nCSJ[2:0]
2 _ | Register Controller
< " | Controller Output | EBI_nRD
DW16 Controller
> EBI_NWR
A
EBI request
EBI
WBUFEN
EN v Address Hit
» and
Request
Controller
. I ITi74 .
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Figure 6.6-1 EBI Block Diagram

6.6.4 Basic Configuration
® Clock Source Configuration
Enable EBI controller clock in EBI (CLK_HCLKEN[9]).
® Reset Configuration
Reset EBI controller in EBIRST (SYS_AHBIPRSTI3]).

® Pin Configuration

Group Pin Name GPIO MFP
EBI_ADDRO PG.0 MFP1
EBI_ADDR1 PG.1 MFP1
EBI_ADDR2 PB.2, PG.2 MFP1
EBI_ADDR3 PG.3 MFP1
EBI_ADDR4 PG.6 MFP1
EBI_ADDR5 PG.7 MFP1
EBI_ADDRG6 PG.8 MFP1
EBI_ADDR7 PG.9 MFP1
EBI_ADDRS8 PA.12 MFP1
EBI_ADDR9 PA.11 MFP1
EBI_ADDR10 PA.10 MFP1
EBI_ADDR11 PB.8 MFP1

EBI EBI_ADDR12 PB.0O, PG.5 MFP1
EBI_ADDR13 PA.13, PB.6 MFP1
EBI_ADDR14 PA.14, PB.4 MFP1
EBI_ADDR15 PB.7 MFP1
EBI_ADDR16 PB.5 MFP1
EBI_ADDR17 PB.1 MFP1
EBI_ADDR18 PB.3, PG.4 MFP1
EBI_ADDR19 PA.15 MFP1

PC.0, PG.10 MFP1
EBI_DATAO

PB.13 MFP8

PC.1 MFP1
EBI_DATAl

PD.12 MFP8
EBI_DATA2 PC.2 MFP1
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PD.13 MFP8

PC.3 MFP1
EBI_DATA3

PD.14 MFP8

PC.4 MFP1
EBI_DATA4

PD.15 MFP8

PC5 MFP1
EBI_DATA5

PF.0 MFP8

PC.6 MFP1
EBI_DATA6

PF.1 MFP8

PC.7 MFP1
EBI_DATA7

PF.2 MFP8

PC.8 MFP1
EBI_DATA8

PF.3 MFP8

PC.9 MFP1
EBI_DATA9

PF.4 MFP8

PC.10 MFP1
EBI_DATA10

PF.5 MFP8

PC.11 MFP1
EBI_DATA11

PF.6 MFP8

PC.12 MFP1
EBI_DATA12

PF.7 MFP8

PC.13 MFP1
EBI_DATA13

PF.8 MFP8

PC.14 MFP1
EBI_DATA14

PF.9 MFP8

PC.15 MFP1
EBI_DATA15

PF.10 MFP8
EBI_MCLK PA.1 MFP2
EBI_nCSO PA.9 MFP1
EBI_nCS1 PA.6 MFP1
EBI_NCS2 PA.1 MFP1
EBI_nRE PA.8 MFP1
EBI_nWE PA.7 MFP1

6.6.5 Functional Description
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6.6.5.1 EBI Area and Address Hit

The EBI mapping address is located at 0Ox6000_0000 ~ 0x602F_FFFF and the total memory space is
3MB. When system request address hits EBI’'s memory space, the corresponding EBI chip select
signal is assert and EBI state machine operates.

Chip Select Address Mapping
EBI_nCSO 0x6000_0000 ~ 0x600F_FFFF
EBI_nCS1 0x6010_0000 ~ 0x601F_FFFF
EBI_nCS2 0x6020_0000 ~ 0x602F_FFFF

Table 6.6-1 EBI Address Mapping

To map the whole EBI memory space, it requires 20-bit address for 8-bit data width device and 19-bit
address for 16-bit data width device. For package that output less than 20-bit address, EBI will map
device to mirror space. For example, the package with 18-bit EBI address, EBI will mapped external
device (for BankO/EBI_nCS0) to 0x6000_0000 ~ 0x6003 FFFF, 0x6004_0000 ~ 0x6007_FFFF,
0x6008_0000 ~ 0x600B_FFFF and 0x600C_0000 ~ 0x600F _FFFF simultaneously.

6.6.5.2 EBI Data Width Connection - Address Bus and Data Bus Separate Mode

The EBI supports address and data bus separate mode. EBI_DATA is dedicated for data bus and
connected directly to device data bus, EBI_ADDR is dedicated for address bus.

External Bus Interface 512gRXA}\;3_bit
EBI_ADDR[18:0] Addr[18:0]
EBI_nCSx nCS
EBI_nRD nOE
EBI_nWR nWE
EBI_DATA[15:0] Data[15:0]
Note: x =0, 1 or 2

Figure 6.6-2 Connection of 16-bit EBI Data Width with 16-bit Device in Separate mode
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External Bus Interface SRAM

EBI_ADDR[19:0] Addr[19:0]
EBI_nCSx nCS
EBI_nRD nOE
EBI_nWR nWE

EBI_DATA[7:0] Data[7:0]
Note: x =0, 1 or 2

Figure 6.6-3 Connection of 8-bit EBI Data Width with 8-bit Device in Separate mode

6.6.5.3 EBI Operating Control

MCLK Control

In the chip, all EBI signals will be synchronized by EBI_MCLK when EBI is operating. When chip
connects to the external device with slower operating frequency, the EBI_MCLK can divide most to
HCLK/32 by setting MCLKDIV (EBI_CTLXx[10:8]). Therefore, chip can be suitable for a wide frequency
range of EBI device. If EBI_MCLK is set to HCLK/1, EBI signals are synchronized by positive edge of
EBI_MCLK, else by negative edge of EBI_MCLK.

Operation and Access Timing Control

At the start of EBI access, chip select (EBI_nCSO0, EBI_nCS1 and EBI_nCS2) asserts to low and wait
one EBI_MCLK for address setup time (tASU) for address stable. Then EBI_nRD asserts to low when
read access or EBI_nWR asserts to low when write access. Then EBI_nRD or EBI_nWR asserts to
high after keeps access time (tACC) for reading output stable or writing finish. After that, EBI signals
keep for data access hold time (tAHD) and chip select asserts to high, address is released by current
access control.

The EBI controller provides a flexible timing control for different external device. In EBI timing control,
tASU is fixed to 1 EBI_MCLK cycle, tAHD can modulate to 1~8 EBI_MCLK cycles by setting TAHD
(EBIL_TCTLx[10:8]), tACC can modulate to 1~32 EBI_MCLK cycles by setting TACC
(EBI_TCTLX[7:3]). Some external device can support zero data access hold time accessing, the EBI
controller can skipped tAHD to increase access speed by setting WAHDOFF (EBI_TCTLx[23]) and
RAHDOFF (EBI_TCTLx[22]).

For each chip select, the EBI provides individual register with timing control except that tALE can only
be controlled by EBI_CTLO.

Parameter Value Unit Description
tASU 1 MCLK  |Address Latch Setup Time.
tACC 1~32 MCLK |Data Access Time. Controlled by TACC (EBI_TCTLX[7:3]).
tAHD 1~8 MCLK |Data Access Hold Time. Controlled by TAHD (EBI_TCTLx[10:8]).
IDLE 0~15 MCLK [ldle Cycle. Controlled by R2R (EBI_TCTLx[27:24]) and W2X (EBI_TCTLXx[15:12]).
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Table 6.6-2 Timing Control Parameter

Address Data Separate Mode

EBI_DATA and EBI_ADDR are dedicated for data and address bus separately.

Address ou:frput

| |
| |
|
| |
I |
| |
| | |
| | |
| WhData output I
| | |
| |
| |
| |
| |
| |

Notel: The EBI_MCLK is HCLK/2, MCLKDIV (EBI_CTLx[10:8]) = 1
Note2: x =0, 1 or 2

Figure 6.6-4 Timing Control Waveform for 16-bit Data Width for Separate Mode

The difference between 8-bit and 16-bit data width is EBI_DATA[15:8]. In 8-bit data width setting,
EBI_DATAJ[15:8] is always Address [15:8] output so that external latch needs only 8-bit width.

Insert Idle Cycle

When EBI accesses continuously, there may occur bus conflict if the device access time is much slow
with system operating. The EBI controller supplies additional idle cycle to solve this problem. During
idle cycle, all control signals of EBI are inactive. Figure 6.6-5 shows idle cycles.
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tASU tACC tAHD Idle cycle tASU
< > <
1
EBI_nCSx \
\ |
EBI_nRD
EBI_DATA[15:0] RData
input
Add
EBI_ADDR[18:0] — Address output %——— 155
output
EBI_nWR
EBI_DATA[15:0] WData output COIREE
output
EBI_ADDR[18:0] — Address output gddiess
output
Notel: The EBI_MCLK is HCLK/2, MCLKDIV (EBI_CTLx[10:8]) = 1
Note2:x=0,1o0r2

Figure 6.6-5 Timing Control Waveform for Insert Idle Cycle

There are two conditions that EBI can insert idle cycle by timing control:
1. After write access
2. After read access and before next read access (R2R idle cycle)

By setting W2X (EBI_TCTLx[15:12]), and R2R (EBI_TCTLx[27:24]), the time of idle cycle can be
specified from 0~15 EBI_MCLK.

Chip Select Polarity Control

The EBI supports chip select polarity control for connecting to variable external device. When
CSPOLINV (EBI_CTLx[2]) is set to 0, the chip select pins (EBI_nCSx) works as low active behavior. It
means the external device can be access under EBI nCSx at low state. When CSPOLINV
(EBI_CTLX[2]) is set to 1, the chip select pin (EBI_nCS) works as high active behavior. It means the
external device can be access under EBI_nCSx at high state.

Write Buffer

When user writes data to an external device through EBI bus, the EBI controller will start processing
the write action immediately and the CPU is held until current EBI write action is finished. User can
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enable write buffer function to improve CPU and EBI access performance. When EBI write buffer
function is enabled, the CPU can continuously execute other instruction during EBI controller process
the write action to external device. There is one exception condition for this case. If CPU executes
another data access through EBI bus when EBI process write action, the CPU will be held.

User can enable write buffer by setting WBUFEN (EBI_CTLO[24]).

Continuous Data Access Mode

The EBI supports continuous data access mode for the device which needs faster data access and do
not need address control interface. User can enable this mode by setting CACCESS (EBI_CTLX[4])
for each bank. When EBI set as continuous data access mode, the tASU cycle is ignored and EBI can
access data continuously within one read or write command. There will be dummy cycle between each
access command. The timing waveform is shown as Figure 6.6-6.

tA2D tACC tAHD tA2D tACC tAHD tA2D tACC tAHD
.yl D e e S

EBI_MCLK
1 1

EBI_nCSx \ 3 3 f \
| |

|
EBI_nRD ‘\ l[ \ / \—/7
, RData RData RData
EBI_DATA[15:0] input { input —

EBI_nWR ~ ’ \ ’ ~ ’

‘BI_DATA[15:0] 4< Wdata output[15:0] X Wdata output[15:0] X X Wdata output[15:0] X

Note: x =0, 1 or 2

Figure 6.6-6 Timing Control Waveform for Continuous Data Access Mode
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6.6.6 Register Map
R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
EBI Base Address:

EBI_BA = 0xB001_0000

EBI_CTLO EBI_BA+0x00 R/W  |External Bus Interface Bank0 Control Register 0x0000_0008
EBI_TCTLO EBI_BA+0x04 R/W  |External Bus Interface BankO Timing Control Register 0x0000_0000
EBI_CTL1 EBI_BA+0x10 R/W  |External Bus Interface Bank1 Control Register 0x0000_0008
EBI_TCTL1 EBI_BA+0x14 R/W  |External Bus Interface Bank1 Timing Control Register 0x0000_0000
EBI_CTL2 EBI_BA+0x20 R/W  |External Bus Interface Bank2 Control Register 0x0000_0008
EBI_TCTL2 |EBI_BA+0x24 R/W |External Bus Interface Bank2 Timing Control Register 0x0000_0000
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6.6.7 Register Description

External Bus Interface Control Register (EBI CTLx)

Register Offset R/W  |Description Reset Value
EBI_CTLO EBI_BA+0x00 R/W |External Bus Interface BankO Control Register 0x0000_0008
EBI_CTL1 EBI_BA+0x10 R/W  |External Bus Interface Bank1 Control Register 0x0000_0008
EBI_CTL2 EBI_BA+0x20 R/W |External Bus Interface Bank2 Control Register 0x0000_0008
31 30 29 28 27 26 25 24
Reversed WBUFEN
23 22 21 20 19 18 17 16
Reversed Reserved
15 14 13 12 11 10 9 8
Reversed MCLKDIV
7 6 5 4 B 2 1 0
Reversed CACCESS Reserved CSPOLINV DW16 EN
Bits Description
[31:25] Reserved Reserved.
EBI Write Buffer Enable Bit
0 = EBI write buffer Disabled.
[24] WBUFEN )
1 = EBI write buffer Enabled.
Note: This bit only available in EBI_CTLO register
[23:11] Reserved Reserved.
External Output Clock Divider
The frequency of EBI output clock (MCLK) is controlled by MCLKDIV as follow:
000 = HCLKI/1.
001 = HCLK/2.
010 = HCLK/4.
[10:8] MCLKDIV
011 = HCLK/8.
100 = HCLK/16.
101 = HCLK/32.
110 = HCLK/64.
111 = HCLK/128.
[7:5] Reserved Reserved.
Continuous Data Access Mode
[4] CACCESS When con tenuous access mode enabled, the tASU cycle is bypass for continuous data
transfer request.
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0 = Continuous data access mode Disabled.

1 = Continuous data access mode Enabled.

[3] Reserved Reserved.

Chip Select Pin Polar Inverse

This bit defines the active level of EBI chip select pin (EBI_nCS).
[2] CSPOLINV ) ) ) ]
0 = Chip select pin (EBI_nCS) is active low.

1 = Chip select pin (EBI_nCS) is active high.

EBI Data Width 16-bit Select

This bit defines if the EBI data width is 8-bit or 16-bit.
0 = EBI data width is 8-bit.

1 = EBI data width is 16-bit.

1 DW16

EBI Enable Bit

This bit is the functional enable bit for EBI.
0 = EBI function Disabled.

1 = EBI function Enabled.

[0] EN

Jan. 07, 2020 Page 253 of 1174 Rev 1.01



NnuvoTon
—

External Bus Interface Timing Control Reqgister (EBI TCTLXx)

NUC980

Register Offset R/W  [Description Reset Value
EBI_TCTLO EBI_BA+0x04 R/W  |External Bus Interface BankO Timing Control Register 0x0000_0000
EBI_TCTL1 EBI_BA+0x14 R/W  |External Bus Interface Bank1 Timing Control Register 0x0000_0000
EBI_TCTL2 EBI_BA+0x24 R/W  |External Bus Interface Bank2 Timing Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved R2R
23 22 21 20 19 18 17 16
WAHDOFF RAHDOFF Reserved
15 14 13 12 11 10 9 8
Ww2Xx Reversed TAHD
7 6 5 4 3 2 1 0
TACC Reserved
Bits Description
[31:30] Reserved Reserved.
Idle Cycle Between Read-to-read
This field defines the number of R2R idle cycle.
[27:24] R2R R2R idle cycle = (R2R * EBI_MCLK).
When read action is finished and the next action is going to read, R2R idle cycle is
inserted and EBI_nCS return to idle state.
Access Hold Time Disable Control When Write
[23] WAHDOFF 0 = Data Access Hold Time (tAHD) during EBI writing Enabled.
1 = Data Access Hold Time (tAHD) during EBI writing Disabled.
Access Hold Time Disable Control When Read
[22] RAHDOFF 0 = Data Access Hold Time (tAHD) during EBI reading Enabled.
1 = Data Access Hold Time (tAHD) during EBI reading Disabled.
[21:16] Reserved Reserved.
Idle Cycle After Write
This field defines the number of W2X idle cycle.
[15:12] W2X .
W2X idle cycle = (W2X * EBI_MCLK).
When write action is finished, W2X idle cycle is inserted and EBI_nCS return to idle state.
[11] Reserved Reserved.
EBI Data Access Hold Time
[10:8] TAHD TAHD defines data access hold time (tAHD).

tAHD = (TAHD +1) * EBI_MCLK.
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EBI Data Access Time
[7:3] TACC TACC defines data access time (tACC).
tACC = (TACC +1) * EBI_MCLK.

[2:0] Reserved Reserved.
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6.7 General Purpose I/O (GPIO)

6.7.1 Overview

This chip has up to 104 General-Purpose 1/0 (GPIO) pins and can be shared with other function pins
depending on the chip configuration. These 104 pins are arranged in 7 ports named as PA, PB, PC,
PD, PE, PF and PG. PA, PC, PD and PG has 16 pins on port. PB has 14 pins on port. PE and PF has
13 pins on port. Each of the 104 I/O pins is independent and can be easily configured by user to meet
various system configurations and design requirements.

The I/O type of each of I/O pins can be configured by software individually as Input, Push-pull output
or Open-drain output. After reset, all 104 1/O pins are configured in General-Purpose I/O Input mode.
Each I/O pin has a very weakly individual pull-up resistor which is about 50 kQ for Vpp is from 5.5 V to
1.65V.
6.7.2 Features
® Three I/O modes:
- Push-Pull Output mode
- Open-Drain Output mode
- Input only with high impendence mode
TTL/Schmitt trigger input selectable
I/0O pin can be configured as interrupt source with edge/level setting

Supports High Drive and High Slew Rate 1/O mode

Enabling the pin interrupt function will also enable the wake-up function

Jan. 07, 2020 Page 256 of 1174 Rev 1.01



NnuvoTon NUC980
I —————

6.7.3 Block Diagram

A
Control Registers < » PA[15:0
PA[15:0] PF[15:0] P . PB[15:0]
Control Register Control Register >« )
P o PC[15:0
PB[15:0] PG[15:0] Y
Control Register Control Register P o PD[15:0
g%
[ PC[15:0] PE[15:0]
m R Control Register h M e——>
us] PF[15:0]
I < He—>
< PD[15:0] Y
Control Register > PG[15:0
Vi
PE[15:0]
Control Register YYVYVYVVYY
Interrupt,
GPIO De-bounce Control Register Wake-up Event
Detector
v
_GPIO_INT

Note: The PB.14/PB.15/PE.13/PE.14/PE.15/PF.13/PF.14/PF.15 pin is ignored.

Figure 6.7-1 GPIO Block Diagram

6.7.4 Basic Configuration
® Clock source configuration
- Enable GPIO clock in CLK_HCLKEN[11]
® Reset configuration
- Reset GPIO in GPIORST SYS_AHBIPRST [7]

® Pin configuration

Group Pin Name GPIO MFP
PA.O MFP5
EINTO EINTO
PA.13 MFP8
PA.1 MFP5
EINT1 EINT1
PA.14 MFP8
PB.13 MFP2
PB.3 MFP3
EINT2 EINT2
PD.O MFP4
PE.10 MFP5
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PD.1, PG.15 MFP4
EINT3 EINT3
PE.12 MFP5

To configure pin Px.n as a General-Purpose 1/0, set the corresponding field of register
SYS_GPA_MFPL, SYS_GPA MFPH, SYS_GPB_MFPL, SYS _GPB_MFPH, SYS_GPC_MFPL,
SYS_GPC_MFPH, SYS_GPD_MFPL, SYS _GPD_MFPH, SYS_GPE_MFPL, SYS_GPE_MFPH,
SYS_GPF_MFPL, SYS_GPF_MFPH, SYS_GPG_MFPL and SYS_GPG_MFPH to 0.

For example, if user want to configure pin PA.0 as a General-Purpose 1/O, it's necessary to set
MFP_GPAO (SYS_GPA_MFPL[3:0]) to 0.Functional Description

6.7.4.1 Input mode

Set MODEnN (Px_MODE[2n+1:2n]) to 00 as the Px.n pin is in Input mode and the I/O pin is in tri-state
(high impedance) without output drive capability. The PIN (Px_PIN[n]) value reflects the status of the
corresponding port pins.

6.7.4.2  Push-pull Output Mode

Figure 6.7-2 shows the diagram of Push-pull Output Mode. Set MODEn (Px_MODE[2n+1:2n]) to 01 as
Px.n pin is in Push-pull Output mode and the I/O pin supports digital output function with source/sink
current capability. The bit value in the corresponding DOUT (Px_DOUT]In]) is driven on the pin.

VDD

P

1L
o—o—% Port Pin
| N

Port Latch Data | = IEL

Input Data - Q J—

Figure 6.7-2 Push-Pull Output

6.7.4.3 Open-drain Mode

Figure 6.7-3 shows the diagram of Open-drain Mode. Set MODEn (Px_MODE[2n+1:2n]) to 10 the
Px.n pin is in Open-drain mode and the digital output function of 1/O pin supports only sink current
capability, an external pull-up register is needed for driving high state. If the bit value in the
corresponding DOUT (Px_DOUT](n]) bit is 0, the pin drive a low output on the pin. If the bit value in the
corresponding DOUT (Px_DOUT]In]) bit is 1, the pin output drives high that is controlled by external
pull high resistor.

Jan. 07, 2020 Page 258 of 1174 Rev 1.01



NnuvoTon NUC980
—

® % Port Pin

Port Latch Data | I

Input Data - < //1—

Figure 6.7-3 Open-Drain Output

6.7.4.4  GPIO Interrupt and Wake-up Function

Each GPIO pin can be set as chip interrupt source by setting correlative RHIEN (Px_INTEN[n+16])/
FLIEN (Px_INTEN[n]) bit and TYPE (Px_INTTYPE[n]). There are five types of interrupt condition can
be selected: low level trigger, high level trigger, falling edge trigger, rising edge trigger and both rising
and falling edge trigger. The GPIO can also be the chip wake-up source when chip enters Idle/Power-
down mode. The setting of wake-up trigger condition is the same as GPIO interrupt trigger.

6.7.4.5 GPIO De-bounce Function

GPIO de-bounce function can be used to sample interrupt input for each GPIO pin and prevent
unexpected interrupt happened which caused by noise. GPIO de-bounce function only support edge
detection trigger type. For edge trigger condition, there are three types of interrupt condition can be
selected for de-bounce function: falling edge trigger, rising edge trigger and both rising and falling
edge trigger. If user wants to use de-bounce function, de-bounce enable control register Px_DBEN
must be set for corresponding GPIO pin. The de-bounce clock source can be HCLK or LXT by setting
DBCLKSRC (GPIO_DBCTL[4]) register. And DBCLKSEL (GPIO_DBCTL[3:0]) register can control
sampling cycle period.

Figure 6.7-4 shows GPIO rising edge trigger interrupt. The interval of time between the two valid
sample signal is determined by DBCLKSRC (GPIO_DBCTL[4]) and DBCLKSEL (GPIO_DBCTL[3:0]).
Each valid data from GPIO pin need to be sample twice. For rising edge setting, if pin status is low
before setting DBEN (Px_DBEN), interrupt will happen when generating a pin high valid data. But, if
pin status is high before setting DBEN (Px_DBEN), interrupt will happen when generating a pin low
valid data first, and then generating a pin high valid data. For falling edge trigger, Figure 6.7-5 shows
the situation is opposite to rising edge trigger.
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256* PA_INTYPE[O] = 1'b0
(de-bounce PA_DBCTL[3:0] = 4'b1000
clock cycle)
P
Valid
sample T T T T
| | | |
PA.O | | t
(PA_PIND) | : | : : L
_ pin low pin high
Valid f valid data ? valid data
data
INTSRCIO0] ;
(PA_INTSRC) ? Interrupt

Figure 6.7-4 GPIO Rising Edge Trigger Interrupt

256*

(de-bounce

clock cycle)
-

PA_INTYPE[0] = 1'b0
PA_DBCTL[3:0] = 4'n1000

Valid ? ?
sample 1 1
[} [}

[} [}

[} [}

1 1

———et >
I

PA.O |7
(PA_PIN[O]) J l
_ pin high pin low
Valid valid data valid data
data
INTSRCI0] f interrupt
(PA_INTSRC)

Figure 6.7-5 GPIO Falling Edge Trigger Interrupt

6.7.4.6

GPIO Digital Input Path Disable Control

User can disable GPIO digital input path by setting DINOFF (Px_DINOFF[n]). When GPIO digital input
path is disabled, the digital input pin value PIN (Px_PIN[n]) is tied to low. By the way, the GPIO digital
input path is force disabled by hardware and DINOFF control is useless when 1/O function configure

as ADC/ACMP/ext. XTL
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6.7.5 Register Map

R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
GPIO Base Address:

GPIO_BA = 0xB000_4000

PA_MODE GPIO_BA+0x000 R/W |PA 1/0 Mode Control 0x0000_0000
PA_DINOFF |GPIO_BA+0x004 R/W |PA Digital Input Path Disable Control 0x0000_0000
PA_DOUT GPIO_BA+0x008 R/W |PA Data Output Value 0x0000_FFFF
PA_DATMSK |GPIO_BA+0x00C R/W |PA Data Output Write Mask 0x0000_0000
PA_PIN GPIO_BA+0x010 R PA Pin Value 0x0000_XXXX
PA_DBEN GPIO_BA+0x014 R/W |PA De-bounce Enable Control Register 0x0000_0000
PA_INTTYPE |GPIO_BA+0x018 R/W |PA Interrupt Trigger Type Control 0x0000_0000
PA_INTEN GPIO_BA+0x01C R/W |PA Interrupt Enable Control Register 0x0000_0000
PA_INTSRC |GPIO_BA+0x020 R/W |PA Interrupt Source Flag 0x0000_XXXX
PA_SMTEN |GPIO_BA+0x024 R/W |PA Input Schmitt Trigger Enable Register 0x0000_0000
PA_SLEWCTL|GPIO_BA+0x028 R/W |PA High Slew Rate Control Register 0x0000_0000
PA_PUSEL GPIO_BA+0x030 R/W |PA Pull-up and Pull-down Selection Register |0x0000_0000
PB_MODE GPIO_BA+0x040 R/W |PB /O Mode Control 0x0000_0000
PB_DINOFF |GPIO_BA+0x044 R/W |PB Digital Input Path Disable Control 0x0000_0000
PB_DOUT GPIO_BA+0x048 R/W |PB Data Output Value 0x0000_3FFF
PB_DATMSK |GPIO_BA+0x04C R/W |PB Data Output Write Mask 0x0000_0000
PB_PIN GPIO_BA+0x050 R PB Pin Value 0x0000_XXXX
PB_DBEN GPIO_BA+0x054 R/W |PB De-bounce Enable Control Register 0x0000_0000
PB_INTTYPE |GPIO_BA+0x058 R/W |PB Interrupt Trigger Type Control 0x0000_0000
PB_INTEN GPIO_BA+0x05C R/W |PB Interrupt Enable Control Register 0x0000_0000
PB_INTSRC |GPIO_BA+0x060 R/W |PB Interrupt Source Flag 0x0000_XXXX
PB_SMTEN |GPIO_BA+0x064 R/W |PB Input Schmitt Trigger Enable Register 0x0000_0000
PB_SLEWCTL|GPIO_BA+0x068 R/W |PB High Slew Rate Control Register 0x0000_0000
PB_PUSEL GPIO_BA+0x070 R/W |PB Pull-up and Pull-down Selection Register |0x0000_0000
PC_MODE GPIO_BA+0x080 R/W |PC 1/O Mode Control 0x0000_0000
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PC_DINOFF |GPIO_BA+0x084 R/W |PC Digital Input Path Disable Control 0x0000_0000
PC_DOUT GPIO_BA+0x088 R/W |PC Data Output Value 0x0000_FFFF
PC_DATMSK |GPIO_BA+0x08C R/W |PC Data Output Write Mask 0x0000_0000
PC_PIN GPIO_BA+0x090 R PC Pin Value 0x0000_XXXX
PC_DBEN GPIO_BA+0x094 R/W |PC De-bounce Enable Control Register 0x0000_0000
PC_INTTYPE |GPIO_BA+0x098 R/W |PC Interrupt Trigger Type Control 0x0000_0000
PC_INTEN GPIO_BA+0x09C R/W |PC Interrupt Enable Control Register 0x0000_0000
PC_INTSRC |GPIO_BA+0x0A0 R/W |PC Interrupt Source Flag 0x0000_XXXX
PC_SMTEN |GPIO_BA+0x0A4 R/W |PC Input Schmitt Trigger Enable Register 0x0000_0000
PC_SLEWCTL|GPIO_BA+0x0A8 R/W |PC High Slew Rate Control Register 0x0000_0000
PC_PUSEL GPIO_BA+0x0B0 R/W |PC Pull-up and Pull-down Selection Register |0x0000_0000
PD_MODE GPIO_BA+0x0CO R/W |PD I/0O Mode Control 0x0000_0000
PD_DINOFF |GPIO_BA+0x0C4 R/W |PD Digital Input Path Disable Control 0x0000_0000
PD_DOUT GPIO_BA+0x0C8 R/W |PD Data Output Value 0x0000_FFFF
PD_DATMSK |GPIO_BA+0x0CC R/W |PD Data Output Write Mask 0x0000_0000
PD_PIN GPIO_BA+0x0DO R PD Pin Value 0x0000_XXXX
PD_DBEN GPIO_BA+0x0D4 R/W |PD De-bounce Enable Control Register 0x0000_0000
PD_INTTYPE |GPIO_BA+0x0D8 R/W |PD Interrupt Trigger Type Control 0x0000_0000
PD_INTEN GPIO_BA+0x0DC R/W |PD Interrupt Enable Control Register 0x0000_0000
PD_INTSRC |GPIO_BA+0x0EQ R/W |PD Interrupt Source Flag 0x0000_XXXX
PD_SMTEN |GPIO_BA+Ox0E4 R/W |PD Input Schmitt Trigger Enable Register 0x0000_0000
PD_SLEWCTL|GPIO_BA+0x0E8 R/W |PD High Slew Rate Control Register 0x0000_0000
PD_PUSEL GPIO_BA+0x0F0 R/W |PD Pull-up and Pull-down Selection Register |0x0000_0000
PE_MODE GPIO_BA+0x100 R/W |PE I/O Mode Control 0x0000_0000
PE_DINOFF |GPIO_BA+0x104 R/W |PE Digital Input Path Disable Control 0x0000_0000
PE_DOUT GPIO_BA+0x108 R/W |PE Data Output Value 0x0000_1FFF
PE_DATMSK |GPIO_BA+0x10C R/W |PE Data Output Write Mask 0x0000_0000
PE_PIN GPIO_BA+0x110 R PE Pin Value 0x0000_XXXX
PE_DBEN GPIO_BA+0x114 R/W |PE De-bounce Enable Control Register 0x0000_0000
PE_INTTYPE |GPIO_BA+0x118 R/W |PE Interrupt Trigger Type Control 0x0000_0000
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PE_INTEN GPIO_BA+0x11C R/W |PE Interrupt Enable Control Register 0x0000_0000
PE_INTSRC |GPIO_BA+0x120 R/W |PE Interrupt Source Flag 0x0000_XXXX
PE_SMTEN GPIO_BA+0x124 R/W |PE Input Schmitt Trigger Enable Register 0x0000_0000
PE_SLEWCTL |GPIO_BA+0x128 R/W |PE High Slew Rate Control Register 0x0000_0000
PE_PUSEL GPIO_BA+0x130 R/W |PE Pull-up and Pull-down Selection Register |0x0000_0000
PF_MODE GPIO_BA+0x140 R/W |PF I/O Mode Control 0x0000_0000
PF_DINOFF |GPIO_BA+0x144 R/W |PF Digital Input Path Disable Control 0x0000_0000
PF_DOUT GPIO_BA+0x148 R/W |PF Data Output Value 0x0000_1FFF
PF_DATMSK |GPIO_BA+0x14C R/W |PF Data Output Write Mask 0x0000_0000
PF_PIN GPIO_BA+0x150 R PF Pin Value 0x0000_XXXX
PF_DBEN GPIO_BA+0x154 R/W |PF De-bounce Enable Control Register 0x0000_0000
PF_INTTYPE |GPIO_BA+0x158 R/W |PF Interrupt Trigger Type Control 0x0000_0000
PF_INTEN GPIO_BA+0x15C R/W |PF Interrupt Enable Control Register 0x0000_0000
PF_INTSRC |GPIO_BA+0x160 R/W |PF Interrupt Source Flag 0x0000_XXXX
PF_SMTEN GPIO_BA+0x164 R/W |PF Input Schmitt Trigger Enable Register 0x0000_0000
PF_SLEWCTL |GPIO_BA+0x168 R/W |PF High Slew Rate Control Register 0x0000_0000
PF_PUSEL GPIO_BA+0x170 R/W |PF Pull-up and Pull-down Selection Register |0x0000_0000
PG_MODE GPIO_BA+0x180 R/W |PG I/O Mode Control 0x0000_0000
PG_DINOFF |GPIO_BA+0x184 R/W |PG Digital Input Path Disable Control 0x0000_0000
PG_DOUT GPIO_BA+0x188 R/W |PG Data Output Value 0x0000_FFFF
PG_DATMSK |GPIO_BA+0x18C R/W |PG Data Output Write Mask 0x0000_0000
PG_PIN GPIO_BA+0x190 R PG Pin Value 0x0000_XXXX
PG_DBEN GPIO_BA+0x194 R/W |PG De-bounce Enable Control Register 0x0000_0000
PG_INTTYPE |GPIO_BA+0x198 R/W |PG Interrupt Trigger Type Control 0x0000_0000
PG_INTEN GPIO_BA+0x19C R/W |PG Interrupt Enable Control Register 0x0000_0000
PG_INTSRC |GPIO_BA+0x1A0 R/W |PG Interrupt Source Flag 0x0000_XXXX
PG_SMTEN |GPIO_BA+0x1A4 R/W |PG Input Schmitt Trigger Enable Register 0x0000_0000
EG_SLEWCT GPIO_BA+0x1A8 RIW PG High Slew Rate Control Register 0x0000_0000
PG_PUSEL GPIO_BA+0x1B0 R/W |PG Pull-up and Pull-down Selection Register [0x0000_0000
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GPIO_DBCTL (GPIO_BA+0x440 R/W |Interrupt De-bounce Control Register 0x0000_0020
PAn_PDIO

OI 15 GPIO_BA+0x800+(0x04 * n) R/W |GPIO PA.n Pin Data Input/Output Register  |0x0000_000X
n=0,1..
PBn_PDIO . .

OI 13 GPIO_BA+0x840+(0x04 * n) R/W |GPIO PB.n Pin Data Input/Output Register  |0x0000_000X
n=0,1..
PCn_PDIO

OI 15 GPIO_BA+0x880+(0x04 * n) R/W |GPIO PC.n Pin Data Input/Output Register  |0x0000_000X
n=0,1..
PDn_PDIO . .

0115 GPIO_BA+0x8C0+(0x04 * n) R/W  |GPIO PD.n Pin Data Input/Output Register  [0x0000_000X
n=0,1..
PEn_PDIO . .

01,12 GPIO_BA+0x900+(0x04 * n) R/W |GPIO PE.n Pin Data Input/Output Register [0x0000_000X
n=0,1..
PFn_PDIO . .

01,12 GPIO_BA+0x940+(0x04 * n) R/W |GPIO PF.n Pin Data Input/Output Register ~ [0x0000_000X
n=0,1..
PGn_PDIO . .

01.15 GPIO_BA+0x980+(0x04 * n) R/W |GPIO PG.n Pin Data Input/Output Register |0x0000_000X
n=0,1..
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6.7.6  Register Description
Port A-G I/O Mode Control (Px MODE)

Register Offset R/W |Description Reset Value
PA_MODE GPIO_BA+0x000 R/W |PA 1/O Mode Control 0x0000_0000
PB_MODE GPIO_BA+0x040 R/W |PB I/O Mode Control 0x0000_0000
PC_MODE GPIO_BA+0x080 R/W |PC I/O Mode Control 0x0000_0000
PD_MODE GPIO_BA+0x0CO R/W |PD I/O Mode Control 0x0000_0000
PE_MODE GPIO_BA+0x100 R/W |PE I/0 Mode Control 0x0000_0000
PF_MODE GPIO_BA+0x140 R/W |PF I/O Mode Control 0x0000_0000
PG_MODE GPIO_BA+0x180 R/W |PG I/O Mode Control 0x0000_0000
31 30 29 28 27 26 25 24
MODE15 MODE14 MODE13 MODE12
23 22 21 20 19 18 17 16
MODE11 MODE10 MODE9 MODES8
15 14 13 12 11 10 9 8
MODE7 MODE6 MODES5 MODE4
7 6 5 4 3 2 1 0
MODE3 MODE2 MODE1 MODEO
Bits Description
Port A-G 1/O Pin[n] Mode Control
Determine each I/0O mode of Px.n pins.
00 = Px.n is in Input mode.
[2n+1:2n] oDE 01 = Px.n is in Push-pull Output mode.
n _ . o
n=0.1..15 10 = Px.n is in Open-drain Output mode.
11 = Reserved.
Notel: The default value is 0x0000_0000 and all pins will be input mode after chip
powered on.
Note2: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
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Port A-G Digital Input Path Disable Control (Px DINOFF)

Register Offset R/W |Description Reset Value
PA_DINOFF GPIO_BA+0x004 R/W |PA Digital Input Path Disable Control 0x0000_0000
PB_DINOFF |GPIO_BA+0x044 R/W |PB Digital Input Path Disable Control 0x0000_0000
PC_DINOFF |GPIO_BA+0x084 R/W |PC Digital Input Path Disable Control 0x0000_0000
PD_DINOFF |GPIO_BA+0x0C4 R/W |PD Digital Input Path Disable Control 0x0000_0000
PE_DINOFF GPIO_BA+0x104 R/W |PE Digital Input Path Disable Control 0x0000_0000
PF_DINOFF GPIO_BA+0x144 R/W |PF Digital Input Path Disable Control 0x0000_0000
PG_DINOFF |GPIO_BA+0x184 R/W |PG Digital Input Path Disable Control 0x0000_0000
31 30 29 28 27 26 25 24
DINOFF
23 22 21 20 19 18 17 16
DINOFF
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
Port A-G Pin[n] Digital Input Path Disable Bit
Each of these bits is used to control if the digital input path of corresponding Px.n pin is
[n+16] gLsr?s:]et?.eellfkgl;;t is analog signal, users can disable Px.n digital input path to avoid input
DINOFF[n] :
n=0,1..15 0 = Px.n digital input path Enabled.
1 = Px.n digital input path Disabled (digital input tied to low).
Note: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
[15:0] Reserved Reserved.
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Port A-G Data Output Value (Px_DOUT)

Register Offset R/W |Description Reset Value
PA_DOUT GPIO_BA+0x008 R/W |PA Data Output Value 0x0000_FFFF
PB_DOUT GPIO_BA+0x048 R/W |PB Data Output Value 0x0000_3FFF
PC_DOUT GPIO_BA+0x088 R/W |PC Data Output Value 0x0000_FFFF
PD_DOUT GPIO_BA+0x0C8 R/W |PD Data Output Value 0x0000_FFFF
PE_DOUT GPIO_BA+0x108 R/W |PE Data Output Value 0x0000_1FFF
PF_DOUT GPIO_BA+0x148 R/W |PF Data Output Value 0x0000_1FFF
PG_DOUT GPIO_BA+0x188 R/W |PG Data Output Value 0x0000_FFFF
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
DOUT
7 6 5 4 3 2 1 0
DOUT
Bits Description
[31:16] Reserved Reserved.
Port A-G Pin[n] Output Value
Each of these bits controls the status of a Px.n pin when the Px.n is configured as Push-
pull output, Open-drain output or Quasi-bidirectional mode.
[n] DOUT[n] 0 = Px.n will drive Low if the Px.n pin is configured as Push-pull output, Open-drain
n=0,1.15 output.
1 = Px.n will drive High if the Px.n pin is configured as Push-pull output.
Note: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
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Port A-G Data Output Write Mask (Px DATMSK)

Register Offset R/W |Description Reset Value
PA_DATMSK |GPIO_BA+0x00C R/W |PA Data Output Write Mask 0x0000_0000
PB_DATMSK |GPIO_BA+0x04C R/W |PB Data Output Write Mask 0x0000_0000
PC_DATMSK |GPIO_BA+0x08C R/W |PC Data Output Write Mask 0x0000_0000
PD_DATMSK |GPIO_BA+0x0CC R/W |PD Data Output Write Mask 0x0000_0000
PE_DATMSK |GPIO_BA+0x10C R/W |PE Data Output Write Mask 0x0000_0000
PF_DATMSK |GPIO_BA+0x14C R/W |PF Data Output Write Mask 0x0000_0000
PG_DATMSK |GPIO_BA+0x18C R/W |PG Data Output Write Mask 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
DATMSK
7 6 5 4 3 2 1 0
DATMSK
Bits Description
[31:8] Reserved Reserved.
Port A-G Pin[n] Data Output Write Mask
These bits are used to protect the corresponding DOUT (Px_DOUT[n]) bit. When the
DATMSK (Px_DATMSK]n]) bit is set to 1, the corresponding DOUT (Px_DOUT[n]) bit is
protected. If the write signal is masked, writing data to the protect bit is ignored.
[nl DATMSK[n] 0 = Corresponding DOUT (Px_DOUT][n]) bit can be updated.
n=01.15 1 = Corresponding DOUT (Px_DOUTI[n]) bit protected.
Notel: This function only protects the corresponding DOUT (Px_DOUT[n]) bit, and will
not protect the corresponding PDIO (Pxn_PDIOI0]) bit.
Note2: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
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Port A-G Pin Value (Px PIN)

Register Offset R/W |Description Reset Value
PA_PIN GPIO_BA+0x010 R PA Pin Value 0x0000_XXXX
PB_PIN GPIO_BA+0x050 R PB Pin Value 0x0000_XXXX
PC_PIN GPIO_BA+0x090 R PC Pin Value 0x0000_XXXX
PD_PIN GPIO_BA+0x0D0 R PD Pin Value 0x0000_XXXX
PE_PIN GPIO_BA+0x110 R PE Pin Value 0x0000_XXXX
PF_PIN GPIO_BA+0x150 R PF Pin Value 0x0000_XXXX
PG_PIN GPIO_BA+0x190 R PG Pin Value 0x0000_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
PIN
7 6 5 4 3 2 1 0
PIN
Bits Description
[31:16] Reserved Reserved.
Port A-G Pin[n] Pin Value
[n] PIN[N] Each bit of the register reflects the actual s_tat_us of the respective Px.n pin. If the bit is 1, it
n=0,1..15 indicates the corresponding pin status is high; else the pin status is low.
Note: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
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Port A-G De-bounce Enable Control Register (Px DBEN)

Register Offset R/W |Description Reset Value
PA_DBEN GPIO_BA+0x014 R/W |PA De-bounce Enable Control Register 0x0000_0000
PB_DBEN GPIO_BA+0x054 R/W |PB De-bounce Enable Control Register 0x0000_0000
PC_DBEN GPIO_BA+0x094 R/W |PC De-bounce Enable Control Register 0x0000_0000
PD_DBEN GPIO_BA+0x0D4 R/W |PD De-bounce Enable Control Register 0x0000_0000
PE_DBEN GPIO_BA+0x114 R/W |PE De-bounce Enable Control Register 0x0000_0000
PF_DBEN GPIO_BA+0x154 R/W |PF De-bounce Enable Control Register 0x0000_0000
PG_DBEN GPIO_BA+0x194 R/W |PG De-bounce Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
DBEN
7 6 5 4 3 2 1 0
DBEN
Bits Description
[31:16] Reserved Reserved.
Port A-G Pin[n] Input Signal De-bounce Enable Bit
The DBENIN] bit is used to enable the de-bounce function for each corresponding bit. If
the input signal pulse width cannot be sampled by continuous two de-bounce sample
cycle, the input signal transition is seen as the signal bounce and will not trigger the
interrupt. The de-bounce clock source is controlled by DBCLKSRC (GPIO_DBCTL [4]),
[n] DBEN(N] one de-bounce sample cycle period is controlled by DBCLKSEL (GPIO_DBCTL [3:0]).
n=0,1..15 0 = Px.n de-bounce function Disabled.
1 = Px.n de-bounce function Enabled.
The de-bounce function is valid only for edge triggered interrupt. If the interrupt mode is
level triggered, the de-bounce enable bit is ignored.
Note: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
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Port A-G Interrupt Type Control (Px INTTYPE)

Register Offset R/W [Description Reset Value
PA_INTTYPE |GPIO_BA+0x018 R/W |PA Interrupt Trigger Type Control 0x0000_0000
PB_INTTYPE |GPIO_BA+0x058 R/W |PB Interrupt Trigger Type Control 0x0000_0000
PC_INTTYPE |GPIO_BA+0x098 R/W |PC Interrupt Trigger Type Control 0x0000_0000
PD_INTTYPE |GPIO_BA+0x0D8 R/W |PD Interrupt Trigger Type Control 0x0000_0000
PE_INTTYPE |GPIO_BA+0x118 R/W |PE Interrupt Trigger Type Control 0x0000_0000
PF_INTTYPE |GPIO_BA+0x158 R/W  |PF Interrupt Trigger Type Control 0x0000_0000
PG_INTTYPE |GPIO_BA+0x198 R/W |PG Interrupt Trigger Type Control 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
TYPE
7 6 5 4 3 2 1 0
TYPE
Bits Description
[31:16] Reserved Reserved.
Port A-G Pin[n] Edge or Level Detection Interrupt Trigger Type Control
TYPE (Px_INTTYPE[n]) bit is used to control the triggered interrupt is by level trigger or
by edge trigger. If the interrupt is by edge trigger, the trigger source can be controlled by
de-bounce. If the interrupt is by level trigger, the input source is sampled by one HCLK
clock and generates the interrupt.
[n] 0 = Edge trigger interrupt.
n
0115 TYPE[N] 1 = Level trigger interrupt.
n=0,1..
If the pin is set as the level trigger interrupt, only one level can be set on the registers
RHIEN (Px_INTEN[n+16])/FLIEN (Px_INTENI[n]). If both levels to trigger interrupt are set,
the setting is ignored and no interrupt will occur.
The de-bounce function is valid only for edge triggered interrupt. If the interrupt mode is
level triggered, the de-bounce enable bit is ignored.
Note: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
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Port A-G Interrupt Enable Control Register (Px INTEN)

Register Offset R/W  |Description Reset Value
PA_INTEN GPIO_BA+0x01C R/W  |PA Interrupt Enable Control Register 0x0000_0000
PB_INTEN GPIO_BA+0x05C R/W  |PB Interrupt Enable Control Register 0x0000_0000
PC_INTEN GPIO_BA+0x09C R/W  |PC Interrupt Enable Control Register 0x0000_0000
PD_INTEN GPIO_BA+0x0DC R/W  |PD Interrupt Enable Control Register 0x0000_0000
PE_INTEN GPIO_BA+0x11C R/W  |PE Interrupt Enable Control Register 0x0000_0000
PF_INTEN GPIO_BA+0x15C R/W  |PF Interrupt Enable Control Register 0x0000_0000
PG_INTEN GPIO_BA+0x19C R/W  |PG Interrupt Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
RHIEN
23 22 21 20 19 18 17 16
RHIEN
15 14 13 12 11 10 9 8
FLIEN
7 6 5 4 3 2 1 0
FLIEN
Bits Description
Port A-G Pin[n] Rising Edge or High Level Interrupt Trigger Type Enable Bit
The RHIEN (Px_INTEN[n+16]) bit is used to enable the interrupt for each of the
corresponding input Px.n pin. Set bit to 1 also enable the pin wake-up function.
When setting the RHIEN (Px_INTEN[n+16]) bitto 1 :
If the interrupt is level trigger (TYPE (Px_INTTYPE[n]) bit is set to 1), the input Px.n pin
[n+16] . . ; Lo . -
RHIEN[N] will generate the interrupt while this pin state is at high level.
n=0,1..15 If the interrupt is edge trigger (TYPE (Px_INTTYPE[n]) bit is set to 0), the input Px.n pin
will generate the interrupt while this pin state changed from low to high.
0 = Px.n level high or low to high interrupt Disabled.
1 = Px.n level high or low to high interrupt Enabled.
Note: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
Port A-G Pin[n] Falling Edge or Low Level Interrupt Trigger Type Enable Bit
The FLIEN (Px_INTEN[n]) bit is used to enable the interrupt for each of the
[l corresponding input Px.n pin. Set bit to 1 also enable the pin wake-up function.
n=01.15 FLIEN[n] When setting the FLIEN (Px_INTEN[n]) bitto 1 :
’ If the interrupt is level trigger (TYPE (Px_INTTYPE[n]) bit is set to 1), the input Px.n pin
will generate the interrupt while this pin state is at low level.
If the interrupt is edge trigger(TYPE (Px_INTTYPE[n]) bit is set to 0), the input Px.n pin
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will generate the interrupt while this pin state changed from high to low.
0 = Px.n level low or high to low interrupt Disabled.

1 = Px.n level low or high to low interrupt Enabled.

Note: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
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Port A-G Interrupt Source Flag (Px INTSRC)

Register Offset R/W |Description Reset Value
PA_INTSRC |GPIO_BA+0x020 R/W |PA Interrupt Source Flag 0x0000_XXXX
PB_INTSRC |GPIO_BA+0x060 R/W |PB Interrupt Source Flag 0x0000_XXXX
PC_INTSRC GPIO_BA+0x0A0 R/W |PC Interrupt Source Flag 0x0000_XXXX
PD_INTSRC |GPIO_BA+Ox0EO R/W |PD Interrupt Source Flag 0x0000_XXXX
PE_INTSRC GPIO_BA+0x120 R/W |PE Interrupt Source Flag 0x0000_XXXX
PF_INTSRC GPIO_BA+0x160 R/W |PF Interrupt Source Flag 0x0000_XXXX
PG_INTSRC |GPIO_BA+0x1A0 R/W |PG Interrupt Source Flag 0x0000_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
INTSRC
7 6 5 4 3 2 1 0
INTSRC
Bits Description
[31:16] Reserved Reserved.
Port A-G Pin[n] Interrupt Source Flag
Write Operation:
0 = No action.
n 1 = Clear the corresponding pending interrupt.
Lz]o,l..15 INTSRCIn] Read Operation: i o ’ i
0 = No interrupt at Px.n.
1 = Px.n generates an interrupt.
Note: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
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Port A-G Input Schmitt Trigger Enable Reqgister (Px SMTEN)

Register Offset R/W |Description Reset Value
PA_SMTEN GPIO_BA+0x024 R/W |PA Input Schmitt Trigger Enable Register 0x0000_0000
PB_SMTEN GPIO_BA+0x064 R/W |PB Input Schmitt Trigger Enable Register 0x0000_0000
PC_SMTEN GPIO_BA+0x0A4 R/W |PC Input Schmitt Trigger Enable Register 0x0000_0000
PD_SMTEN GPIO_BA+0x0E4 R/W |PD Input Schmitt Trigger Enable Register 0x0000_0000
PE_SMTEN GPIO_BA+0x124 R/W |PE Input Schmitt Trigger Enable Register 0x0000_0000
PF_SMTEN GPIO_BA+0x164 R/W  |PF Input Schmitt Trigger Enable Register 0x0000_0000
PG_SMTEN GPIO_BA+0x1A4 R/W  |PG Input Schmitt Trigger Enable Register 0x0000_0000

31 30 29 28 27 26 25 24

Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
SMTEN
7 6 5 4 3 2 1 0
SMTEN
Bits Description
[31:16] Reserved Reserved.
Port A-G Pin[n] Input Schmitt Trigger Enable Bit
[n] SMTEN[n] 0=Px.n ?nput schm?tt tr?gger funct?on Disabled.
n=0,1..15 1 = Px.n input schmitt trigger function Enabled.
Note: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
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Port A-G High Slew Rate Control Register (Px SLEWCTL)
Register Offset R/W |Description Reset Value
PA_SLEWCTL |GPIO_BA+0x028 R/W  [PA High Slew Rate Control Register 0x0000_0000
PB_SLEWCTL |GPIO_BA+0x068 R/W |PB High Slew Rate Control Register 0x0000_0000
PC_SLEWCTL |GPIO_BA+0x0A8 R/W |PC High Slew Rate Control Register 0x0000_0000
PD_SLEWCTL |GPIO_BA+0x0E8 R/W |PD High Slew Rate Control Register 0x0000_0000
PE_SLEWCTL |GPIO_BA+0x128 R/W |PE High Slew Rate Control Register 0x0000_0000
PF_SLEWCTL |GPIO_BA+0x168 R/W |PF High Slew Rate Control Register 0x0000_0000
PG_SLEWCTL |GPIO_BA+0x1A8 R/W  |PG High Slew Rate Control Register 0x0000_0000
31 30 29 28 27 26 25 24
HSREN15 HSREN14 HSREN13 HSREN12
23 22 21 20 19 18 17 16
HSREN11 HSREN10 HSREN9 HSRENS
15 14 13 12 11 10 9 8
HSRENO7 HSREN6 HSRENS5 HSREN4
7 6 5 4 3 2 1 0
HSRENO3 HSREN2 HSREN1 HSRENO
Bits Description
Port A-G Pin[n] High Slew Rate Control
00 = Px.n output with normal slew rate mode (minimum 16 MHz at 2.7V).
[2n+1:2n] HSRENN 01 = Px.n output with high slew rate mode (minimum 25 MHz at 2.7V).
n=0,1..15 10 = Reserved.
11 = Reserved.
Note: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
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Port A-G Pull-up and Pull-down Selection Reqgister (Px PUSEL)

NUC980

Register Offset R/W |Description Reset Value
PA_PUSEL GPIO_BA+0x030 R/W |PA Pull-up and Pull-down Selection Register |0x0000_0000
PB_PUSEL GPIO_BA+0x070 R/W |PB Pull-up and Pull-down Selection Register |0x0000_0000
PC_PUSEL GPIO_BA+0x0B0O R/W |PC Pull-up and Pull-down Selection Register |0x0000_0000
PD_PUSEL GPIO_BA+0x0F0 R/W |PD Pull-up and Pull-down Selection Register |0x0000_0000
PE_PUSEL GPIO_BA+0x130 R/W |PE Pull-up and Pull-down Selection Register |0x0000_0000
PF_PUSEL GPIO_BA+0x170 R/W |PF Pull-up and Pull-down Selection Register |0x0000_0000
PG_PUSEL GPIO_BA+0x1B0 R/W |PG Pull-up and Pull-down Selection Register |0x0000_0000
31 30 29 28 27 26 25 24
PUSEL15 PUSEL14 PUSEL13 PUSEL12
23 22 21 20 19 18 17 16
PUSEL11 PUSEL10 PUSEL9 PUSELS8
15 14 13 12 11 10 9 8
PUSEL7 PUSEL6 PUSEL5 PUSEL4
7 6 5 4 3 2 1 0
PUSEL3 PUSEL2 PUSEL1 PUSELO
Bits Description
Port A-G Pin[n] Pull-up and Pull-down Enable Register
Determine each I/O Pull-up/pull-down of Px.n pins.
00 = Px.n pull-up and pull-up disable.
01 = Px.n pull-up enable.
10 = Px.n pull-down enable.
11 = Px.n pull-up and pull-up disable.
Lzznofii.zln; PUSELN Note 1:

Basically, the pull-up control and pull-down control has following behavior limitation.

The independent pull-up control register only valid when MODEnN set as tri-state and

open-drain mode

The independent pull-down control register only valid when MODER set as tri-state mode

When both pull-up pull-down is set as 1 at “tri-state” mode, keep I/O in tri-state mode
Note 2:
The PB.14~15/PE.13~15/PF.13~15 pin is ignored.
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Interrupt De-bounce Control Reqgister (GPIO DBCTL)

Register Offset R/W |Description Reset Value
GPIO_DBCTL |GPIO_BA+0x440 R/W [Interrupt De-bounce Control Register 0x0000_0020
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved ICLKON DBCLKSRC DBCLKSEL
Bits Description
[31:6] Reserved Reserved.
Interrupt Clock on Mode
0 = Edge detection circuit is active only if 1/O pin corresponding RHIEN
(Px_INTEN[n+16])/FLIEN (Px_INTEN[n]) bit is set to 1.
[5] ICLKON ) . . .
1 = All /O pins edge detection circuit is always active after reset.
Note: It is recommended to disable this bit to save system power if no special application
concern.
De-bounce Counter Clock Source Selection
0 = De-bounce counter clock source is the HXT.
[4] DBCLKSRC 1 = De-bounce counter clock source is the LXT.
Note: This bit is reserved if the chip package without LXT. The de-bounce counter clock|
source is only from HXT. And setting this bit does not guarantee what will occur.
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Bits Description

De-bounce Sampling Cycle Selection

0000 = Sample interrupt input once per 1 clocks.

0001 = Sample interrupt input once per 2 clocks.

0010 = Sample interrupt input once per 4 clocks.

0011 = Sample interrupt input once per 8 clocks.

0100 = Sample interrupt input once per 16 clocks.
0101 = Sample interrupt input once per 32 clocks.
0110 = Sample interrupt input once per 64 clocks.
[3:0] DBCLKSEL 0111 = Sample interrupt input once per 128 clocks.
1000 = Sample interrupt input once per 256 clocks.
1001 = Sample interrupt input once per 2*256 clocks.
1010 = Sample interrupt input once per 4*256 clocks.
1011 = Sample interrupt input once per 8*256 clocks.
1100 = Sample interrupt input once per 16*256 clocks.
1101 = Sample interrupt input once per 32*256 clocks.
1110 = Sample interrupt input once per 64*256 clocks.
1111 = Sample interrupt input once per 128*256 clocks.
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GPIO Px.n Pin Data Input/Outut Reqgister (Pxn PDIO)

Register Offset R/W |Description Reset Value
PAn_PDIO . .
0115 GPIO_BA+0x800+(0x04 * n) R/W |GPIO PA.n Pin Data Input/Output Register 0x0000_000X
n=0,1..
PBn_PDIO . .
0115 GPIO_BA+0x840+(0x04 * n) R/W |GPIO PB.n Pin Data Input/Output Register 0x0000_000X
n=0,1..
PCn_PDIO . .
GPIO_BA+0x880+(0x04 * n) R/W |GPIO PC.n Pin Data Input/Output Register 0x0000_000X
n=0,1..12,14,15
PDn_PDIO
01 1315 GPIO_BA+0x8C0+(0x04 * n) R/W |GPIO PD.n Pin Data Input/Output Register 0x0000_000X
n=0,1..13,
PEn_PDIO _ _
01 15 GPIO_BA+0x900+(0x04 * n) R/W |GPIO PE.n Pin Data Input/Output Register 0x0000_000X
n=0,1..
PFn_PDIO : i
01.7 GPIO_BA+0x940+(0x04 * n) R/W |GPIO PF.n Pin Data Input/Output Register 0x0000_000X
n=0,1..
PGn_PDIO ) )
017 GPIO_BA+0x980+(0x04 * n) R/W |GPIO PG.n Pin Data Input/Output Register 0x0000_000X
n=0,1..
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PDIO
Bits Description
[31:1] Reserved Reserved.

GPIO Px.n Pin Data Input/Output

Writing this bit can control one GPIO pin output value.
0 = Corresponding GPIO pin set to low.

1 = Corresponding GPIO pin set to high.

[ PDIO Read this register to get GPIO pin status.

For example, writing PAO_PDIO will reflect the written value to bit DOUT (Px_DOUTI[0]),
reading PAO_PDIO will return the value of PIN (PA_PIN[O]).

Note 1: The writing operation will not be affected by register DATMSK (Px_DATMSK][n]).
Note 2: The PB.14~15/PE.13~15/PF.13~15 pin is ignored.

Jan. 07, 2020 Page 280 of 1174 Rev 1.01



NnuvoTon NUC980
I —————

6.8 Peripheral DMA Controller (PDMA)

6.8.1 Overview

The peripheral direct memory access (PDMA) controller is used to provide high-speed data transfer.
The PDMA controller can transfer data from one address to another without CPU intervention. This
has the benefit of reducing the workload of CPU and keeps CPU resources free for other applications.
The PDMA controller has a total of 20 channels and each channel can perform transfer between
memory and peripherals or between memory and memory.

6.8.2 Features

Supports 2 PDMA controllers, PDMAO and PDMAL1

Supports 10 independently configurable channels

Supports selectable 2 level of priority (fixed priority or round-robin priority)

Supports transfer data width of 8, 16, and 32 bits

Supports source and destination address increment size can be byte, half-word, word or
no increment

Supports software and UART, SPI and Timer request

Supports Scatter-Gather mode to perform sophisticated transfer through the use of the
descriptor link list table

Supports single and burst transfer type
Supports time-out function from channel 0 to channel 9

Supports stride function from channel 0 to channel 5
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6.8.3 Basic Configuration
6.8.3.1 Basic Configuration of PDMAO
® Clock Source Configuration
- Enable PDMAO controller clock in PDMAOCKEN (CLK_HCLKEN [12]).
® Reset Configuration
Reset PDMAO controller in PDMAORST (SYS_AHBIPRSTI[4]).
6.8.3.2 Basic Configuration of PDMA1
® Clock Source Configuration
- Enable PDMAZ1 controller clock in PDMA1CKEN (CLK_HCLKEN [13]).
® Reset Configuration
- Reset PDMAL controller in PDMAL1RST (SYS_AHBIPRST[5]).

6.8.4  Functional Description

The PDMA controller transfers data from one address to another without CPU intervention. It supports
10 independent channels and serves only one channel at one time. As the result, the PDMA controller
supports two level channel priorities: fixed and round-robin priority, PDMA controller serves channel in
order from highest to lowest priority channel. The PDMA controller supports two operation modes:
Basic mode and Scatter-gather mode. Basic mode is used to perform one descriptor table transfer.
Scatter-gather mode has more entries for each PDMA channel, and thus the PDMA controller
supports sophisticated transfer through the entries. The descriptor table entry data structure contains
many transfer information including the transfer source address, transfer destination address, transfer
count, burst size, transfer type and operation mode. Figure 6.8-1 shows the diagram of descriptor
table (DSCT) data structure.

0x90 | DSCT9

0x80 | DSCT8

0x70 | DSCT7 DSCT_NEXT 0x0C
0x60 | DSCT6 DSCT_DA 0x08
0x50 | DSCT5 DSCT_SA 0x04
0x40 | DSCT4 DSCT_CTL 0x00
0x30 | DSCTS3 Descriptor Table Entry Structure
0x20 | DSCT2

0x10 | DSCT1

0x00 | DSCTO

Descriptor Table

Figure 6.8-1 Channel Priority Table

The PDMA controller also supports single and burst transfer type and the request source can be from
software or peripheral request, transfer between memory to memory using software request. A single
transfer means that software or peripheral is ready to transfer one data (every data needs one
request), and the burst transfer means that software or peripherals will transfer multiple data (multiple
data only need one request).
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6.8.4.1 Channel Priority

The PDMA controller supports two level channel priorities including fixed and round-robin priority. The
fixed priority channel has higher priority than round-robin priority channel. If multiple channels are set
as fixed or round-robin priority, the higher channel will have higher priority. The priority order is listed

in Table 6.8-1
PDMA_PRISET | Channel Number Priority Setting ASHELOm Ay 1 DESEEMEE
1 9 Channel9, Fixed Priority Highest
1 8 Channel8, Fixed Priority -
1 0 Channel0, Fixed Priority ---
0 9 Channel9, Round-Robin Priority ---
0 8 Channel8, Round-Robin Priority
0 0 Channel0, Round-Robin Priority Lowest

Table 6.8-1 Descriptor Table Entry Structure

6.8.4.2 PDMA Operation Mode

The PDMA controller supports two operation modes including Basic mode and Scatter-Gather mode.

Basic Mode

Basic mode is used to perform one descriptor table transfer mode. This mode can be used to transfer
data between memory and memory or peripherals and memory. PDMA controller operation mode can
be set from OPMODE (PDMA_DSCTn_CTL[1:0], n denotes PDMA channel), the default setting is in
idle state (OPMODE (PDMA_DSCTn_CTL[1:0]) = 0x0) and recommend user configure the descriptor
table in idle state. If operation mode is not in idle state, user re-configure channel setting may make
some operation error.

User must fill the transfer count TXCNT (PDMA_DSCTn_CTL[31:16]) register and select transfer
width TXWIDTH (PDMA_DSCTn_CTL[13:12]), destination address increment size DAINC
(PDMA_DSCTn_CTL[11:10]), source address increment size SAINC (PDMA_DSCTn_CTL[9:8]), burst
size BURSIZE (PDMA_DSCTn_CTL[6:4]) and transfer type TXTYPE (PDMA_DSCTn_CTL[2]), then
the PDMA controller will perform transfer operation in transfer state after receiving request signal.
Finishing this task will generate an interrupt to CPU if corresponding PDMA interrupt bit INTENN
(PDMA_INTEN[9:0]) is enabled and the operation mode will be updated to idle state as shown in
Figure 6.8-2. If software configures the operation mode to idle state, the PDMA controller will not
perform any transfer and then clear this operation request. Finishing this task will also generate an
interrupt to CPU if corresponding PDMA interrupt bit is enabled.
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> Transfer State

OPMODE (PDMA_DSCTn_CTL[1:0]) = Ox1
Next Request Transfer done

Idle State <

OPMODE (PDMA_DSCTn_CTL[1:0]) = 0x0

Figure 6.8-2 Basic Mode Finite State Machine

Scatter-Gather Mode

Scatter-Gather mode is a complex mode and can perform sophisticated transfer through the use of the
description link list table as shown in Figure 6.8-3. Through operation mode user can perform
peripheral wrapper-around, and multiple PDMA task can be used for data transfer between varied
locations in system memory instead of a set of contiguous locations. Scatter-gather mode only needs
a request to finish all table entries task till the last task with OPMODE (PDMA_DSCTn_CTL[1:0]) is
idle state without ack. It also means scatter-gather mode can only be used to transfer data between
memory to memory without handshaking.

In Scatter-Gather mode, the table is just used for jumping to the next table entry. The first task will not
perform any operation transfer. Finishing each task will generate an interrupt to CPU if corresponding
PDMA interrupt bit is enabled and TBINTDIS (PDMA_DSCTn_CTL[7]) bit is “0” (when finishing task
and TBINTDIS bit is “0”, corresponding TDIFn (PDMA_TDSTS[9:0]) flag will be asserted and if this bit
is “1” TDIFn will not be active).

If channel 9 has been triggered, and the operation mode is in Scatter-Gather mode (OPMODE
(PDMA_DSCTn_CTLJ[1:0]) = 0x2), the hardware will load the real PDMA information task from the
address generated by PDMA_DSCTn_NEXT (link address). For example, the address in
PDMA_DSCTn_NEXT is 0x2000_0100, and then the next DSCT entry start address is 0x2000_0100.
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DSCT9 ] DSCT_NEXT
32 bits
DSCTS8 DSCT_DA without [1:0]
DSCT_SA
DSCT _CTL |1]|0

Current DSCT Entry

DSCT_ NEXT
DSCT1 SCT_
DSCT DA
DSCTO —
Load the information to DSCT_SA
the channel 9 descriptor table DSCT_CTL <

Next DSCT Entry

Memory space

Figure 6.8-3 Descriptor Table Link List Structure

The above link list table operation is DSCT state in Scatter-Gather Mode as shown in Figure 6.7 5.
When loading the information is finished, it will go to transfer state and start transfer by this information
automatically. However, if the next PDMA information is also in the Scatter-Gather mode, the
hardware will catch the next PDMA information block when the current task is finished. The Scatter-
Gather mode switches to basic mode when doing the next task. Then, the basic mode switches to Idle
state when the last task is finished.

> DSCT State L
OPMODE (PDMA_DSCTn_CTL[1:0))=0x2| | _- AHB ready
.
OPMODE
Next Entry Transfer State | | (PDMA_DSCTn_CTL[1:0])=0x0

OPMODE (PDMA_DSCTn_CTL[1:0])=0x1| [¢~

~Transfer done

<_

Idle State

<

OPMODE (PDMA_DSCTn_CTL[1:0])=0x0

Figure 6.8-4 Scatter-Gather Mode Finite State Machine
6.8.4.3 Transfer Type
The PDMA controller supports two transfer types: single transfer type and burst transfer type,
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configure by setting TXTYPE (PDMA_DSCTn_CTL[2]).

When the PDMA controller is operated in single transfer type, each transfer data needs one request
signal for one transfer, after transferred data, TXCNT (PDMA_DSCTn_CTL[31:16]) will decrease 1.
Transfer will be finished after the TXCNT (PDMA_DSCTn_CTL[31:16]) decreases to 0. In this mode,
the BURSIZE (PDMA_DSCTn_CTL[6:4]) is not useful to control the transfer size. The BURSIZE
(PDMA_DSCTn_CTL[6:4]) will be fixed as one.

For the burst transfer type, the PDMA controller transfers TXCNT (PDMA_DSCTn_CTL[31:16]) of data
and need only one request signal. After transferred BURSIZE (PDMA_DSCTn_CTL[6:4]) of data,
TXCNT (PDMA_DSCTn_CTL[31:16]) will decrease BURSIZE number. Transfer will be done after the
transfer count TXCNT (PDMA_DSCTn_CTL[31:16]) decreases to 0. Note that burst transfer type can
only be used for PDMA controller to do burst transfer between memory and memory. User must use
single request type for memory-to-peripheral and peripheral-to-memory transfers. Please note that,
PDMA transfer data between Flash and memory should finish before MCU enter idle mode or power
done mode to prevent access wrong data.

Figure 6.7 6 shows an example about single and burst transfer type in basic mode. In this example,
channel 1 uses single transfer type and TXCNT (PDMA_DSCTn_CTL[31:16]) = 127. Channel 0 uses
burst  transfer  type, BURSIZE  (PDMA_DSCTn_CTL[6:4]) = 128 and TXCNT
(PDMA_DSCTn_CTL[31:16]) = 255. The operation sequence is described below:

1. Channel 0 and channel 1 get the trigger signal at the same time.

2. Channel 1 has higher priority than channel 0 by default; the PDMA controller will load the
channel 1 descriptor table first and executing. But channel 1 is single transfer type, and thus
the PDMA controller will only transfer one transfer data.

3. Then, the PDMA controller turns to the channel 0 and loads channel O’s descriptor table. The
channel 0 is burst transfer type and the burst size selected to 128. Therefore, the PDMA
controller will transfer 128 transfer data.

4. When channel 0 transfers 128 data, channel 1 gets another request signal, then after channel
0 finishes 128 transfer data, the PDMA controller will turn to channel 1 and transfer next one
data.

5. After channel 1 transfers data, the PDMA controller switches to low priority channel O to
continuous next 128 data transfer. If no channel 1 request receives, PDMA will start next
channel 0, 128 data transfer.

6. The PDMA controller will complete transfer when channel O finishes data transfer 256 times,
and channel 1 finishes transferring 128 times.
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Execution
Channel Channel 1 Channel 0 Channel 1 Channel 0
CH1 Request Transferredﬁ %Transferredﬁ
1 byte data 1 byte data
Transferred Transferred
CHO Request T €~  128wordsdata S 128 words data
CH1 CHO
TXCNT
(PDMA_DSCTn_CTL[31:16]) 127 255
BURSIZE 0 2
(PDMA_DSCTn_CTL[6:4]) (1 byte) (1 word)
Sl Non-useful 0
(PDMA_DSCTn_CTL[6:4]) (128 transfers)
TXTYPE 1 0
(PDMA_DSCTn_CTL[2]) (Single Transfer) | (Burst Transfer)

Figure 6.8-5 Example of Single Transfer Type and Burst Transfer Type in Basic Mode

6.8.4.4 Channel Time-out

All PDMA channels support time-out function. When the transfer channel is enabled and selected to
the peripheral, corresponding channel time-out TOUTENNn (PDMA_TOUTEN [n], n=0~9) is enabled,
then channel's corresponding time-out counter will start count up from O while the channel has
received trigger signal from the peripheral.

The time-out counter is based on output of HCLK prescaler, which is setting by corresponding
channel's TOUTPSCn (PDMA_TOUTPSC [2+4n:4n], n=0~9). If time-out counter counts up from 0 to
corresponding channel’'s TOCn (PDMA_TOCO_1 [16(n+1)-1):16n], n=0~9), the PDMA controller will
generate interrupt signal when corresponding TOUTIENn (PDMA_TOUTIEN [n], n=0~9) is enabled.
When time-out occurred, the corresponding channel’s REQTOFn (PDMA_INTSTS [n+8], n=0~9) will
be set to indicate channel time-out is happened.

Time-out counter resets to 0 while counter count to TOCn (PDMA_TOCO_1 [16(n+1)-1:16n], n=0~9),
received trigger signal, time-out function is disabled or chip enters Power-down mode.

Figure 6.8-6 shows an example about time-out counter operation. The operation sequence is
described below:

1. The channel 0 time-out counter is not counting when time-out function is enabled by setting
TOUTENO(PDMA_TOUTENIJO0]) bit to 1.

2. Time-out counter starts counting from 0 to the value of TOCO(PDMA_TOCO0_1[15:0]) bits
when receiving the first peripheral request.

3. Time-out counter is reset to 0 by received second peripheral request.

4. Channel 0 request time-out flag(REQTOFO(PDMA_INTSTS[8])) is set to high when time-out
counter counts to 5. The counter will keep counting from 0 to 5, and user can clear REQTOFO
flag and then poll REQTOFO flag to check the next time-out occurred.

5. Time-out counter is reset to 0 when time-out function is disabled.
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Macues ITUUUUUUTUUUUU UV U U HUL
(HCLK/2"8)

TOUTPSCO

(PDMA_TOUTPSC[2:0]) 0
TOCO
(PDMA_TOCO_1[15:0]) 0

Time-out counter 0 8800880000880 I
TOUTENO
(PDMA_TOUTEN[O]) | \—
Peripheral request /_\ /_\

REQTOFO
(PDMA_INTSTSI[8]) /

Figure 6.8-6 Example of PDMA Channel 0 Time-out Counter Operation

6.8.4.5 Stride Function

The PDMA supports channel 0 to channel 5 six channels with stride function. The stride function can
transfer data from one address to another address and support block transfer with stride. When
operating with stride function, the transfer address can be fixed or incremented successively.

Set STRIDEEN (PDMA_DSCTn_CTL[15]) to enable the stride function, and then write a valid source
address to the PDMA_DSCTn_SA register and a source address offset count to SASOL
(PDMA_ASOCRN[15:0]) register, a destination address to the PDMA_DSCTn_DA register and a
destination address offset count to DASOL (PDMA_ASOCRN[31:16]), and a transfer count to the
TXCNT (PDMA_DSCTn_CTL) register and a stride transfer count to STC (PDMA_STCn[15:0]). Next,
trigger the SWREQn (PDMA_SWREQ[5:0]). The PDMA will start and then stop the transfer after
TXCNT (PDMA_DSCTn_CTL) counts down to 0. Figure 6.8-7 shows the block transfer relationship
between source memory and destination memory. The stride function also supports peripheral to
memory or memory to peripheral transfer.

4— STC

~-—— STC

ISASOL IDASOL

Source Memory Destination Memory

Figure 6.8-7 Stride Function Block Transfer
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6.8.5

Register Map

R: read only, W: write only, R/W: both read and write

Register Offset R/W [Description Reset Value
PDMA Base Address:

PDMAX_BA = 0xB000_8000 + ( 0x1000*x )

x=0, 1

:Zhgi%;DSCTn_CTL PDMAX_BA+0X10*n  |[RW rI?escriptor Table Control Register of PDMA Channel OXXXX_XXXX
:[il\gi%;DSCTn_SA )I?lljol\/lAnx_BA+0x0004+O R/W [Source Address Register of PDMA Channel n OXXXXX_XXXX
:IZIVOIi);DSCTn_DA )I?llD()h/l,Or\]x_BA+0x0008+O R/W [Destination Address Register of PDMA Channel n  [OXXXXX_XXXX
:Z“Qi%;DSCT”_NEXT )I?lljohqrﬁ\]x_BA+OXOOOC+O RIW l(;lfe;:) S'\II(:’zltE:err‘-agnantzIerr1 Descriptor Table Offset Address XXX XXXX
:Zh/ol'i%;CURSCAT” E(?O'\ge):.,_BA+OXOOAO+O R ggrl\r/l?tcsh(;eg;irl-aather Descriptor Table Address of OXXOX_XXXX
PDMAx_CHCTL PDMAXx_BA + 0x400 |R/W |PDMA Channel Control Register 0x0000_0000
PDMAXx_PAUSE PDMAx_BA + 0x404 |W |PDMA Transfer Pause Control Register 0x0000_0000
PDMAX_SWREQ PDMAX_BA + 0x408 w PDMA Software Request Register 0x0000_0000
PDMAXx_TRGSTS PDMAXx_BA + 0x40C |R PDMA Channel Request Status Register 0x0000_0000
PDMAX_PRISET PDMAX_BA +0x410 |R/W |PDMA Fixed Priority Setting Register 0x0000_0000
PDMAX_PRICLR PDMAX_BA +0x414 |W |PDMA Fixed Priority Clear Register 0x0000_0000
PDMAX_INTEN PDMAXx_BA + 0x418 |R/W |PDMA Interrupt Enable Register 0x0000_0000
PDMAX_INTSTS PDMAX_BA + 0x41C |R/W |PDMA Interrupt Status Register 0x0000_0000
PDMAX_ABTSTS PDMAX_BA + 0x420  |R/W ;ngsefha””e' Read/Write Target Abort Flag 0x0000_0000
PDMAx_TDSTS PDMAX_BA + 0x424 R/W |PDMA Channel Transfer Done Flag Register 0x0000_0000
PDMAX_ALIGN PDMAX_BA + 0x428 R/W |PDMA Transfer Alignment Status Register 0x0000_0000
PDMAX_TACTSTS PDMAx_BA + 0x42C |R PDMA Transfer Active Flag Register 0x0000_0000
PDMAXx_TOUTPSCO PDMAX_BA + 0x430 R/W |PDMA Time-out Prescaler Register 0 0x0000_0000
PDMAXx_TOUTEN PDMAX_BA + 0x434 R/W |PDMA Time-out Enable Register 0x0000_0000
PDMAX_TOUTIEN PDMAX_BA + 0x438 R/W |PDMA Time-out Interrupt Enable Register 0x0000_0000
PDMAXx_TOCO_1 PDMAX_BA + 0x440 |R/W |PDMA Time-out Counter Ch1l and ChO Register 0x0000_0000
PDMAXx_TOC2_3 PDMAX_BA + 0x444  |R/W |PDMA Time-out Counter Ch3 and Ch2 Register 0x0000_0000
PDMAXx_TOC4 5 PDMAX_BA + 0x448 |R/W |PDMA Time-out Counter Ch5 and Ch4 Register 0x0000_0000
PDMAX_TOC6_7 PDMAX_BA + 0x44C |R/W |PDMA Time-out Counter Ch7 and Ch6 Register 0x0000_0000
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PDMAX_TOC8_9

PDMAXx_BA + 0x450

RIW

PDMA Time-out Counter Ch9 and Ch8 Register

0x0000_0000

PDMAXx_CHRST

PDMAX_BA + 0x460

R/W

PDMA Channel Reset Register

0x0000_0000

PDMAXx_TOUTPSC1

PDMAX_BA + 0x470

R/W

PDMA Time-out Prescaler Register 1

0x0000_0000

PDMAx_REQSELO_3

PDMAX_BA + 0x480

R/W

PDMA Request Source Select Register 0

0x0000_0000

PDMAX_REQSEL4 7

PDMAX_BA + 0x484

RIW

PDMA Request Source Select Register 1

0x0000_0000

PDMAXx_REQSELS8_11

PDMAXx_BA + 0x488

RIW

PDMA Request Source Select Register 2

0x0000_0000

PDMAX_STCRO

PDMAXx_BA + 0x500

RIW

Stride Transfer Count Register of PDMA Channel 0

0x0000_0000

PDMAx_ASOCRO

PDMAX_BA + 0x504

R/W

Address Stride Offset Register of PDMA Channel 0

0x0000_0000

PDMAXx_STCR1

PDMAX_BA + 0x508

RW

Stride Transfer Count Register of PDMA Channel 1

0x0000_0000

PDMAXx_ASOCR1

PDMAX_BA + 0x50C

RW

Address Stride Offset Register of PDMA Channel 1

0x0000_0000

PDMAX_STCR2

PDMAXx_BA + 0x510

RW

Stride Transfer Count Register of PDMA Channel 2

0x0000_0000

PDMAX_ASOCR2

PDMAXx_BA + 0x514

RW

Address Stride Offset Register of PDMA Channel 2

0x0000_0000

PDMAX_STCR3

PDMAXx_BA + 0x518

RW

Stride Transfer Count Register of PDMA Channel 3

0x0000_0000

PDMAX_ASOCR3

PDMAX_BA + 0x51C

RW

Address Stride Offset Register of PDMA Channel 3

0x0000_0000

PDMAXx_STCR4

PDMAX_BA + 0x520

RW

Stride Transfer Count Register of PDMA Channel 4

0x0000_0000

PDMAXx_ASOCR4

PDMAX_BA + 0x524

RW

Address Stride Offset Register of PDMA Channel 4

0x0000_0000

PDMAX_STCR5

PDMAX_BA + 0x528

RW

Stride Transfer Count Register of PDMA Channel 5

0x0000_0000

PDMAX_ASOCR5

PDMAX_BA + 0x52C

RW

Address Stride Offset Register of PDMA Channel 5

0x0000_0000
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6.8.6  Register Description
Descriptor Table Control Register (PDMAX DSCTn CTL)

Register Offset R/W  |Description Reset Value

Descriptor Table Control Register of PDMA

PDMAXx_DSCTn_CTL [PDMAX_BA+0x10 * n R/W Channel n OXXXXX_XXXX
31 30 29 28 27 26 25 24
TXCNT
23 22 21 20 19 18 17 16
TXCNT
15 14 13 12 11 10 9 8

STRIDEEN Reserved TXWIDTH DAINC SAINC
7 6 5 4 3 2 1 0
TBINTDIS BURSIZE Reserved TXTYPE OPMODE
Bits Description

Transfer Count

The TXCNT represents the required number of PDMA transfer, the real transfer count is
[31:16] TXCNT (TXCNT + 1); The maximum transfer count is 65536, every transfer may be byte, half-
word or word that is dependent on TXWIDTH field.

Note: When PDMA finish each transfer data, this field will be decrease immediately.

Stride Mode Enable Bit
[15] STRIDEEN 0 = Stride transfer mode Disabled.
1 = Stride transfer mode Enabled.

[14] Reserved Reserved.

Transfer Width Selection

This field is used for transfer width.

00 = One byte (8 bit) is transferred for every operation.

01 = One half-word (16 bit) is transferred for every operation.
[13:12] TXWIDTH 10 = One word (32-bit) is transferred for every operation.
11 = Reserved.

Note: The PDMA transfer source address (PDMA_DSCT_SA) and PDMA transfer
destination address (PDMA_DSCT_DA) should be alignment under the TXWIDTH
selection

Destination Address Increment

This field is used to set the destination address increment size.
[11:10] DAINC i i
11 = No increment (fixed address).

Others = Increment and size is depended on TXWIDTH selection.

Source Address Increment
[9:8] SAINC o . .
This field is used to set the source address increment size.
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Bits Description

11 = No increment (fixed address).
Others = Increment and size is depended on TXWIDTH selection.

Table Interrupt Disable Bit

This field can be used to decide whether to enable table interrupt or not. If the TBINTDIS

bit is enabled when PDMA controller finishes transfer task, it will not generates transfer
(7] TBINTDIS done interrupt.

0 = Table interrupt Enabled.
1 = Table interrupt Disabled.

Burst Size

This field is used for peripheral to determine the burst size or used for determine the re-
arbitration size.

000 = 128 Transfers.
001 = 64 Transfers.
010 = 32 Transfers.

[6:4] BURSIZE 011 = 16 Transfers.

100 = 8 Transfers.

101 = 4 Transfers.

110 = 2 Transfers.

111 =1 Transfers.

Note: This field is only useful in burst transfer type.
[3] Reserved Reserved.

Transfer Type
[2] TXTYPE 0 = Burst transfer type.
1 = Single transfer type.

PDMA Operation Mode Selection

00 = Idle state: Channel is stopped or this table is complete, when PDMA finishes
channel table task, OPMODE will be cleared to idle state automatically.

01 = Basic mode: The descriptor table only has one task. When this task is finished, the
PDMA_INTSTS|[n] will be asserted.

[1:0] OPMODE 10 = Scatter-Gather mode: When operating in this mode, user must give the next
descriptor table address in PDMA_DSCT_NEXT register; PDMA controller will ignore this
task, then load the next task to execute.

11 = Reserved.

Note: Before filling transfer task in the Descriptor Table, user must check if the descriptor
table is complete.
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Start Source Address Register (PDMAXx DSCTn_SA)

Register Offset R/W  |Description Reset Value
PDMAXx_DSCTn_SA EDMAX—BA+OXOOO4+OX10 i R/W  |Source Address Register of PDMA Channel n JOXXXXX_XXXX
31 30 29 28 27 26 25 24
SA
23 22 21 20 19 18 17 16
SA
15 14 13 12 11 10 9 8
SA
7 6 5 4 3 2 1 0
SA
Bits Description
[31:0] SA PD.MA Tri‘ans.fer Source /.Address
This field indicates a 32-bit source address of PDMA controller.
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Destination Address Register (PDMAX DSCTn DA)

Register Offset R/W  |Description Reset Value
PDMAX_DSCTn_DA PDMAXx_BA+0x0008+0x10 * RIW Destination Address Register of PDMA OXXXXX_ XXXX
n Channel n
31 30 29 28 27 26 25 24
DA
23 22 21 20 19 18 17 16
DA
15 14 13 12 11 10 9 8
DA
7 6 5 4 3 2 1 0
DA
Bits Description
[31:0] DA PD.MA Tri‘ans.fer Destinat.ion Ac.jdr‘ess
This field indicates a 32-bit destination address of PDMA controller.
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Next Scatter-gather Descriptor Table Offset Address (PDMAx DSCTn NEXT)

Register Offset R/W |Description Reset Value

Next Scatter-gather Descriptor Table Offset

PDMAX_DSCTn_NEXT Address of PDMA Channel n

RIW

*
EDMAX_BA+OX000C+OX10 OXXXXX_ XXXX

31 30 29 28 27 26 25 24
NEXT

23 22 21 20 19 18 17 16
NEXT

15 14 13 12 11 10 9 8
NEXT

7 6 5 4 3 2 1 0
NEXT

Bits Description

PDMA Next Descriptor Table Offset
This field indicates the offset of the next descriptor table address in system memory.
Write Operation:

If the next descriptor table is start from 0x2000_0100, then this field must fill in
0x2000_0100.

[31:0] NEXT Read Operation:

When operating in scatter-gather mode, the last two bits NEXT[1:0] will become reserved,
and indicate the first next address of system memory.

Note 1: The descriptor table address must be word boundary.

Note 2: Before filled transfer task in the descriptor table, user must check if the descriptor
table is complete.
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Current Scatter-gather Descriptor Table Address (PDMAx CURSCATN)

Register Offset R/W |Description Reset Value
PDMAX_CURSCATN fEMAx_BA+OXOOAO+OxOO4 R gfulgrgrlc/lt sga;;?]raz?wer Descriptor Table Address OXXXXX_ XXXX
31 30 29 28 27 26 25 24
CURADDR
23 22 21 20 19 18 17 16
CURADDR
15 14 13 12 11 10 9 8
CURADDR
7 6 5 4 3 2 1 0
CURADDR
Bits Description
PDMA Current Description Address (Read Only)
[31:0] CURADDR This field indicates a 32-bit current external description address of PDMA controller.
Note: This field is read only and used for Scatter-Gather mode only to indicate the
current external description address.
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Channel Control Register (PDMAx CHCTL)

Register Offset R/W Description Reset Value
PDMAX_CHCTL PDMAX BA + 0x400  |riw  |PPMA Channel Control 1544 0000
— Register -
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CHEN9 CHENS
7 6 5 4 3 2 1 0
CHEN7 CHENG6 CHENS CHEN4 CHEN3 CHEN2 CHEN1 CHENO
Bits Description
[31:10] Reserved Reserved.
PDMA Channel Enable Bits
Set this bit to 1 to enable PDMAN operation. Channel cannot be active if it is not set as
[n] enabled.
n
018 CHENnN 0 = PDMA channel [n] Disabled.
n=0,1..
1 = PDMA channel [n] Enabled.
Note: Setting the corresponding bit of PDMA_PAUSE or PDMA_CHRST register will also
clear this bit.
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PDMA Transfer Pause Control Register (PDMAXx PAUSE)

Register Offset R/W [Description Reset Value
PDMAX_PAUSE PDMAX_BA + 0x404 W PDMA Transfer Pause Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved PAUSE9 PAUSES8
7 6 5 4 3 2 1 0
PAUSE 7 PAUSE 6 PAUSE 5 PAUSE4 PAUSE3 PAUSE2 PAUSE1 PAUSEO
Bits Description
[31:10] Reserved Reserved.
PDMA Channel n Transfer Pause Control (Write Only)
User can set PAUSERN bit field to pause the PDMA transfer. When user sets PAUSERN bit,
] the PDMA controller will pause the on-going transfer, then clear the channel enable bit
PAUSEN CHEN(PDMA_CHCTL [n], n=0,1..9) and clear request active flag. If re-enable the paused
n=0,1..9 channel agian, the remaining transfers will be processed.
0 = No effect.
1 = Pause PDMA channel n transfer.
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PDMA Software Reqguest Register (PDMAx SWREQ)

Register Offset R/W [Description Reset Value
PDMAX_SWREQ PDMAX_BA + 0x408 w PDMA Software Request Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved SWREQ9 SWREQ8
7 6 5 4 3 2 1 0
SWREQ7 SWREQ6 SWREQ5 SWREQ4 SWREQ3 SWREQ2 SWREQ1 SWREQO

Bits Description

[31:10] Reserved Reserved.

PDMA Software Request (Write Only)

Set this bit to 1 to generate a software request to PDMA [n].
0 = No effect.

SWREQn 1 = Generate a software request.

Note 1: User can read PDMA_TRGSTS register to know which channel is on active.
Active flag may be triggered by software request or peripheral request.

Note 2: If user does not enable corresponding PDMA channel, the software request will
be ignored.

[n]
n=0,1..9
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PDMA Channel Request Status Reqgister (PDMAX TRGSTS)

Register Offset R/W [Description Reset Value
PDMAX_TRGSTS |PDMAx_BA + 0x40C R PDMA Channel Request Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved REQSTS9 REQSTSS8
7 6 5 4 3 2 1 0
REQSTS7 REQSTS6 REQSTS5 REQSTS4 REQSTS3 REQSTS2 REQSTS1 REQSTSO

Bits Description

[31:10] Reserved Reserved.

PDMA Channel Request Status (Read Only)

This flag indicates whether channel[n] have a request or not, no matter request from
software or peripheral. When PDMA controller finishes channel transfer, this bit will be
cleared automatically.

REQSTSn 0 = PDMA Channel n has no request.
1 = PDMA Channel n has a request.

Note: If user pauses or resets each PDMA transfer by setting PDMA_PAUSE or
PDMA_CHRST register respectively, this bit will be cleared automatically after finishing
the current transfer.

[n]
n=0,1..9
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PDMA Fixed Priority Setting Reqister (PDMAXx PRISET)

Register Offset R/W |Description Reset Value
PDMAX_PRISET PDMAXx_BA + 0x410 R/W |PDMA Fixed Priority Setting Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved FPRISET9 FPRISET8
7 6 5 4 3 2 1 0
FPRISET7 FPRISET6 FPRISET5 FPRISET4 FPRISET3 FPRISET2 FPRISET1 FPRISETO

Bits Description

[31:10] Reserved Reserved.

PDMA Fixed Priority Setting

Set this bit to 1 to enable fixed priority level.

Write Operation:

0 = No effect.

FPRISETn 1 = Set PDMA channel [n] to fixed priority channel.
Read Operation:

[n]
n=0,1..9

0 = Corresponding PDMA channel is round-robin priority.
1 = Corresponding PDMA channel is fixed priority.
Note: This field only set to fixed priority, clear fixed priority use PDMA_PRICLR register.
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PDMA Fix Priority Clear Register (PDMAx PRICLR)

Register Offset R/W [Description Reset Value
PDMAXx_PRICLR PDMAX_BA + 0x414 W PDMA Fixed Priority Clear Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved FPRICLR9 FPRICLR8
7 6 5 4 3 2 1 0
FPRICLR7 FPRICLRG6 FPRICLR5 FPRICLR4 FPRICLR3 FPRICLR2 FPRICLR1 FPRICLRO
Bits Description
[31:10] Reserved Reserved.
PDMA Fixed Priority Clear Bits (Write Only)
Set this bit to 1 to clear fixed priority level.
an]o,l..g FPRICLRN 0 = No effect.
1 = Clear PDMA channel [n] fixed priority setting.
Note: User can read PDMA_PRISET register to know the channel priority.
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PDMA Interrupt Enable Register (PDMAXx INTEN)

Register Offset R/W |Description Reset Value
PDMAX_INTEN PDMAX_BA + 0x418 R/W [PDMA Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved INTEN9 INTEN8
7 6 5 4 3 2 1 0
INTEN7 INTENG6 INTENS INTEN4 INTEN3 INTEN2 INTEN1 INTENO
Bits Description
[31:10] Reserved Reserved.
PDMA Interrupt Enable Its
[n] INTENN This field is used to enable PDMA channel[n] interrupt.
n=0,1..9 0 = PDMA channel n interrupt Disabled.
1 = PDMA channel n interrupt Enabled.
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PDMA Interrupt Status Register (PDMAX INTSTS)

Register Offset R/W |Description Reset Value
PDMAX_INTSTS PDMAX_BA + 0x41C R/W [PDMA Interrupt Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved REQTOF1 REQTOFO
7 6 5 4 3 2 1 0
Reserved ALIGNF TDIF ABTIF
Bits Description
[31:10] Reserved Reserved.

Request Time-out Flag for Channel 1

This flag indicates that PDMA controller has waited peripheral request for a period
[9] REQTOF1 defined by PDMA_TOC1, user can write 1 to clear this bit.

0 = No request time-out.
1 = Peripheral request time-out.

Request Time-out Flag for Channel 0

This flag indicates that PDMA controller has waited peripheral request for a period
[8] REQTOFO defined by PDMA_TOCO, user can write 1 to clear this bit.

0 = No request time-out.
1 = Peripheral request time-out.

[7:3] Reserved Reserved.

Transfer Alignment Interrupt Flag (Read Only)

0 = PDMA channel source address and destination address both follow transfer width
[2] ALIGNF setting.

1 = PDMA channel source address or destination address is not follow transfer width
setting.

Transfer Done Interrupt Flag (Read Only)

This bit indicates that PDMA controller has finished transmission; User can read
[1 TDIF PDMA_TDSTS register to indicate which channel finished transfer.

0 = Not finished yet.
1 = PDMA channel has finished transmission.

PDMA Read/Write Target Abort Interrupt Flag (Read Only)

This bit indicates that PDMA has target abort error; Software can read PDMA_ABTSTS
register to find which channel has target abort error.

0 = No AHB bus ERROR response received.

[0] ABTIF
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Bits Description

|1 = AHB bus ERROR response received.
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PDMA Channel Read/Write Target Abort Flag Register (PDMAx ABTSTS)

Register Offset R/W [Description Reset Value
PDMAX_ABTSTS |PDMAX_BA + 0x420 RIW Eggfsefha””e' Read/Write Target Abort Flag 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved ABTIF9 ABTIF8
7 6 5 4 8 2 1 0
ABTIF7 ABTIF6 ABTIFS ABTIF4 ABTIF3 ABTIF2 ABTIF1 ABTIFO

Bits Description
[31:10] Reserved Reserved.
PDMA Read/Write Target Abort Interrupt Status Flag
This bit indicates which PDMA controller has target abort error; User can write 1 to clear
[n] these bits.
ABTIFN _ .
n=0,1..9 0 = No AHB bus ERROR response received when channel n transfer.
1 = AHB bus ERROR response received when channel n transfer.
Note: If channel x target abort, REQSRCx should set 0 to disable peripheral request.
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PDMA Channel Transfer Done Flag Register (PDMAXx_TDSTS)

Register Offset R/W [Description Reset Value
PDMAX_TDSTS PDMAX_BA + 0x424 R/W [PDMA Channel Transfer Done Flag Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved TDIF9 TDIF8
7 6 5 4 3 2 1 0
TDIF7 TDIF6 TDIF5 TDIF4 TDIF3 TDIF2 TDIF1 TDIFO
Bits Description
[31:10] Reserved Reserved.
Transfer Done Flag
] This bit indipates whether PDMA controller channel transfer has been finished or not,
TDIEN user can write 1 to clear these bits.
n=0,1.9 0 = PDMA channel transfer has not finished.
1 = PDMA channel has finished transmission.
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PDMA Transfer Alignment Status Register (PDMAXx ALIGN)

Register Offset R/W |Description Reset Value
PDMAX_ALIGN PDMAX_BA + 0x428 R/W [PDMA Transfer Alignment Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved ALIGN9 ALIGN8
7 6 5 4 3 2 1 0
ALIGN7 ALIGN6 ALIGN5 ALIGN4 ALIGN3 ALIGN2 ALIGN1 ALIGNO
Bits Description
[31:10] Reserved Reserved.
Transfer Alignment Flag
[n] 0 = PDMA channel source address and destination address both follow transfer width
n=0.1..9 ALIGNN setting.
1=PDMA channel source address or destination address is not follow transfer width
setting.
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PDMA Transfer Active Flag Reqgister (PDMAXx TACTSTS)

Register Offset R/W |Description Reset Value
PDMAX_TACTSTS |PDMAXx_BA + 0x42C R PDMA Transfer Active Flag Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved TXACTF9 TXACTF8
7 6 5 4 3 2 1 0
TXACTF7 TXACTF6 TXACTF5 TXACTF4 TXACTF3 TXACTF2 TXACTF1 TXACTFO

Bits Description
[31:10] Reserved Reserved.
Transfer on Active Flag (Read Only)
[n] This bit indicates which PDMA channel is in active.
TXACTFn ] -
n=0,1..9 0 = PDMA channel is not finished.
1 = PDMA channel is active.
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PDMA Time-out Prescaler Reqister0 (PDMAXx TOUTPSCO0)

Register Offset R/W [Description Reset Value
PDMAX_TOUTPSCO [PDMAX_BA + 0x430 R/W |PDMA Time-out Prescaler Register 0 0x0000_0000
31 30 29 28 27 26 25 24
Reserved TOUTPSC7 Reserved TOUTPSC6
23 22 21 20 19 18 17 16
Reserved TOUTPSC5 Reserved TOUTPSC4
15 14 13 12 11 10 9 8
Reserved TOUTPSC3 Reserved TOUTPSC2
7 6 5 4 3 2 1 0
Reserved TOUTPSC1 Reserved TOUTPSCO
Bits Description
[31] Reserved Reserved.

PDMA Channel 7 Time-out Clock Source Prescaler Bits

[30:28] TOUTPSC7 The configuration is the same as TOUTPSCO field. Please refer to the explanation of
TOUTPSCO.
[27] Reserved Reserved.

PDMA Channel 6 Time-out Clock Source Prescaler Bits

[26:24] TOUTPSC6 The configuration is the same as TOUTPSCO field. Please refer to the explanation of
TOUTPSCO.
[23] Reserved Reserved.

PDMA Channel 5 Time-out Clock Source Prescaler Bits

[22:20] TOUTPSC5 The configuration is the same as TOUTPSCO field. Please refer to the explanation of
TOUTPSCO.
[19] Reserved Reserved.

PDMA Channel 4 Time-out Clock Source Prescaler Bits

[18:16] TOUTPSC4 The configuration is the same as TOUTPSCO field. Please refer to the explanation of
TOUTPSCO.
[15] Reserved Reserved.

PDMA Channel 3 Time-out Clock Source Prescaler Bits

[14:12] TOUTPSC3 The configuration is the same as TOUTPSCO field. Please refer to the explanation of
TOUTPSCO.
[1] Reserved Reserved.

PDMA Channel 2 Time-out Clock Source Prescaler Bits

[10:8] TOUTPSC2 The configuration is the same as TOUTPSCO field. Please refer to the explanation of
TOUTPSCO.
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Bits Description

[7] Reserved Reserved.
PDMA Channel 1 Time-out Clock Source Prescaler Bits

[6:4] TOUTPSC1 The configuration is the same as TOUTPSCO field. Please refer to the explanation of
TOUTPSCO.

[3] Reserved Reserved.

PDMA Channel 0 Time-out Clock Source Prescaler Bits
000 = PDMA channel 0 time-out clock source is HCLK/25,

001 = PDMA channel 0 time-out clock source is HCLK/2®.,

010 = PDMA channel 0 time-out clock source is HCLK/2".
[2:0] TOUTPSCO 011 = PDMA channel 0 time-out clock source is HCLK/2".
100 = PDMA channel 0 time-out clock source is HCLK/2™,
101 = PDMA channel 0 time-out clock source is HCLK/22,
110 = PDMA channel 0 time-out clock source is HCLK/2™.
111 = PDMA channel 0 time-out clock source is HCLK/2"™.
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PDMA Time-out Enable Register (PDMAXx_TOUTEN)

Register Offset R/W |Description Reset Value
PDMAXx_TOUTEN |PDMAXx_BA + 0x434 R/W |PDMA Time-out Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved TOUTEN9 TOUTENS
7 6 5 4 3 2 1 0
TOUTEN7 TOUTENG6 TOUTENS TOUTEN4 TOUTEN3 TOUTEN2 TOUTEN1 TOUTENO

Bits Description
[31:10] Reserved Reserved.
[n] PDMA Time-out Enable Bits
n
019 TOUTENN 0 = PDMA Channel n time-out function Disabled.
n=0,1..
1 = PDMA Channel n time-out function Enabled.
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PDMA Time-out Interrupt Enable Reqgister (PDMAx _TOUTIEN)

NUC980

Register Offset R/W |Description Reset Value
PDMAXx_TOUTIEN |PDMAXx_BA + 0x438 R/W |PDMA Time-out Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved TOUTIEN9 TOUTIENS
7 6 5 4 3 2 1 0
TOUTIEN7 TOUTIENG TOUTIENS TOUTIEN4 TOUTIEN3 TOUTIEN2 TOUTIEN1 TOUTIENO
Bits Description
[31:10] Reserved Reserved.
PDMA Time-out Interrupt Enable Bits
an]o,l..g TOUTIENN 0 = PDMA Channel n time-out interrupt Disabled.
1 = PDMA Channel n time-out interrupt Enabled.
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PDMA Time-out Period Counter Register 0 (PDMAX TOCO 1)

Register Offset R/W |Description Reset Value
PDMAXx_TOCO_1 PDMAX_BA + 0x440 R/W |PDMA Time-out Counter Chl and ChO Register 0x0000_0000
31 30 29 28 27 26 25 24
TOC1
23 22 21 20 19 18 17 16
TOC1
15 14 13 12 11 10 9 8
TOCO
7 6 5 4 3 2 1 0
TOCO
Bits Description
Time-out Counter for Channel 1
[31:16] TOC1 This controls the period of time-out function for channel 1. The calculation unit is based
on TOUTPSC1 (PDMA_TOUTPSCO[6:4]) clock. The example of time-out period can refer
TOCO bit description.
Time-out Counter for Channel 0
[15:0] TOCO This controls the period of time-out function for channel 0. The calculation unit is based
: on TOUTPSCO (PDMA_TOUTPSCO[2:0]) clock.
Time-out period = (Period of time-out clock) * (16-bit TOCn), n = 0,1.
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PDMA Time-out Period Counter Register 1 (PDMAX _TOC2 3)

Register Offset R/W [Description Reset Value
PDMAXx_TOC2_3 PDMAX_BA + 0x444 R/W |PDMA Time-out Counter Ch3 and Ch2 Register 0x0000_0000
31 30 29 28 27 26 25 24
TOC3
23 22 21 20 19 18 17 16
TOC3
15 14 13 12 11 10 9 8
TOC2
7 6 5 4 3 2 1 0
TOC2
Bits Description
Time-out Counter for Channel 3
[31:16] TOC3 This controls the period of time-out function for channel 3. The calculation unit is based
on TOUTPSC3 (PDMA_TOUTPSCO0[14:12]) clock. The example of time-out period can
refer TOCO bit description.
Time-out Counter for Channel 2
[15:0] TOC? This controls the period of time-out function for channel 2. The calculation unit is based
' on TOUTPSC2 (PDMA_TOUTPSCO0[10:8]) clock.
Time-out period = (Period of time-out clock) * (16-bit TOCn), n = 2,3.
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PDMA Time-out Period Counter Register 2 (PDMAX _TOC4 5)

Register Offset R/W |Description Reset Value
PDMAXx_TOC4_5 PDMAX_BA + 0x448 R/W |PDMA Time-out Counter Ch5 and Ch4 Register 0x0000_0000
31 30 29 28 27 26 25 24
TOC5
23 22 21 20 19 18 17 16
TOC5
15 14 13 12 11 10 9 8
TOC4
7 6 5 4 3 2 1 0
TOC4
Bits Description
Time-out Counter for Channel 5
[31:16] TOC5 This controls the period of time-out function for channel 5. The calculation unit is based
on TOUTPSC5 (PDMA_TOUTPSCO0[22:20]) clock. The example of time-out period can
refer TOCO bit description.
Time-out Counter for Channel 4
[15:0] TOC4 This controls the period of time-out function for channel 4. The calculation unit is based
’ on TOUTPSC4 (PDMA_TOUTPSCO0[18:16]) clock.
Time-out period = (Period of time-out clock) * (16-bit TOCn), n = 4,5.
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PDMA Time-out Period Counter Register 3 (PDMAX TOC6 7)

Register Offset R/W |Description Reset Value
PDMAXx_TOC6_7 PDMAX_BA + 0x44C R/W |PDMA Time-out Counter Ch7 and Ch6 Register 0x0000_0000
31 30 29 28 27 26 25 24
TOC7
23 22 21 20 19 18 17 16
TOC7
15 14 13 12 11 10 9 8
TOC6
7 6 5 4 3 2 1 0
TOC6
Bits Description
Time-out Counter for Channel 7
[31:16] TOC7 This controls the period of time-out function for channel 7. The calculation unit is based
on TOUTPSC7 (PDMA_TOUTPSCO0[30:28]) clock. The example of time-out period can
refer TOCO bit description.
Time-out Counter for Channel 6
[15:0] TOCS This controls the period of time-out function for channel 6. The calculation unit is based
' on TOUTPSC6 (PDMA_TOUTPSCO0[26:24]) clock.
Time-out period = (Period of time-out clock) * (16-bit TOCn), n = 6,7.
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PDMA Time-out Period Counter Register 4 (PDMAX_TOC8 9)

Register Offset R/W [Description Reset Value
PDMAXx_TOCS8_9 PDMAX_BA + 0x450 R/W |PDMA Time-out Counter Ch9 and Ch8 Register 0x0000_0000
31 30 29 28 27 26 25 24
TOC9
23 22 21 20 19 18 17 16
TOC9
15 14 13 12 11 10 9 8
TOCS8
7 6 5 4 3 2 1 0
TOCS8
Bits Description
Time-out Counter for Channel 9
[31:16] TOC9 This controls the period of time-out function for channel 9. The calculation unit is based
on TOUTPSC9 (PDMA_TOUTPSC1[5:3]) clock. The example of time-out period can refer
TOCO bit description.
Time-out Counter for Channel 8
[15:0] TOCS This controls the period of time-out function for channel 8. The calculation unit is based
: on TOUTPSC8 (PDMA_TOUTPSC1[2:0]) clock.
Time-out period = (Period of time-out clock) * (16-bit TOCn), n = 8,9.
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PDMA Channel Reset Register (PDMAXx CHRST)

Register Offset R/W [Description Reset Value
PDMAXx_CHRST PDMAX_BA + 0x460 R/W [PDMA Channel Reset Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CHIRST CH8RST
7 6 5 4 3 2 1 0
CH7RST CH6RST CH5RST CH4RST CH3RST CH2RST CH1RST CHORST
Bits Description
[31:10] Reserved Reserved.
Channel n Reset
an]o,l..g CHNnRST 0 = corresponding channel n is not reset.
1 = corresponding channel n is reset.
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PDMA Time-out Prescaler Reqgisterl (PDMAXx TOUTPSC1)

NUC980

Register

Offset

R/W [Description

Reset Value

PDMAXx_TOUTPSC1

PDMAX_BA + 0x470

R/W |PDMA Time-out Prescaler Register 1

0x0000_0000

31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved TOUTPSC9 Reserved TOUTPSCS8
Bits Description
[31:7] Reserved Reserved.
PDMA Channel 9 Time-out Clock Source Prescaler Bits
[6:4] TOUTPSCY The configuration is the same as TOUTPSCS field. Please refer to the explanation of
TOUTPSCS.
[3] Reserved Reserved.
PDMA Channel 8 Time-out Clock Source Prescaler Bits
000 = PDMA channel 0 time-out clock source is HCLK/2®,
001 = PDMA channel 0 time-out clock source is HCLK/2°.
010 = PDMA channel 0 time-out clock source is HCLK/2™.
[2:0] TOUTPSCS8 011 = PDMA channel 0 time-out clock source is HCLK/2".

100 = PDMA channel 0 time-out clock source is HCLK/2'2.
101 = PDMA channel 0 time-out clock source is HCLK/2™.
110 = PDMA channel 0 time-out clock source is HCLK/2™.
111 = PDMA channel 0 time-out clock source is HCLK/2".
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PDMA Reguest Source Select Register 0 (PDMAX REQSELO 3)

NUC980

Register

Offset

R/W [Description Reset Value

PDMAx_REQSELO_3

PDMAX_BA + 0x480 R/W |PDMA Request Source Select Register 0

0x0000_0000

31 30 29 28 27 26 25 24
Reserved REQSRC3
23 22 21 20 19 18 17 16
Reserved REQSRC2
15 14 13 12 11 10 9 8
Reserved REQSRC1
7 6 5 4 3 2 1 0
Reserved REQSRCO
Bits Description
[31] Reserved Reserved.
Channel 3 Request Source Selection
This filed defines which peripheral is connected to PDMA channel 3. User can configure
[30:24] REQSRC3 the peripheral setting by REQSRC3.
Note: The channel configuration is the same as REQSRCO field. Please refer to the
explanation of REQSRCO.
[23] Reserved Reserved.
Channel 2 Request Source Selection
This filed defines which peripheral is connected to PDMA channel 2. User can configure
[22:16] REQSRC2 the peripheral setting by REQSRC2.
Note: The channel configuration is the same as REQSRCO field. Please refer to the
explanation of REQSRCO.
[15] Reserved Reserved.
Channel 1 Request Source Selection
This filed defines which peripheral is connected to PDMA channel 1. User can configure
[14:8] REQSRC1 the peripheral setting by REQSRC1.
Note: The channel configuration is the same as REQSRCO field. Please refer to the
explanation of REQSRCO.
[7] Reserved Reserved.
Channel 0 Request Source Selection
This filed defines which peripheral is connected to PDMA channel 0. User can configure
the peripheral by setting REQSRCO.
[6:0] REQSRCO 0 = Reserved.

1 = Reserved.
2 = Reserved.
3 = Reserved.
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Bits Description

4 = UARTO_TX.
5= UARTO_RX.
6 = UARTL1_TX.
7 = UART1_RX.
8 = UART2_TX.
9 = UART2_RX.
10 = UART3_TX.
11 = UART3_RX.
12 = UART4_TX.
13 = UART4_RX.
14 = UARTS5_TX.
15 = UARTS5_RX.
16 = UART6_TX.
17 = UART6_RX.
18 = UART7_TX.
19 = UART7_RX.
20 = SPIO_TX.
21 = SPI0O_RX.
22 =SPI1_TX.
23 = SPI1_RX.
24 = SPI12_TX.
25 = SPI2_RX.
26 = UART8_TX.
27 = UART8_RX.
28 = UART9_TX.
29 = UART9_RX.
30 = Reserved.
31 = Reserved.
32 = Reserved.
33 = Reserved.
34 = Reserved.
35 = Reserved.
36 = Reserved.
37 = Reserved.
38 = Reserved.
39 = Reserved.
40 = Reserved.
41 = Reserved.
42 = Reserved.
43 = Reserved.
44 = Reserved.
45 = Reserved.
46 = TIMERO.

47 = TIMERL1.

48 = TIMER2.

49 = TIMERS.

Jan. 07, 2020 Page 322 of 1174 Rev 1.01



NnuvoTon NUC980
I —————

Bits Description

50 = TIMERA4.

51 = TIMERS.

52 = Reserved.
53 = Reserved.
54 = Reserved.
55 = Reserved.
56 = Reserved.
57 = Reserved.
58 = Reserved.
59 = Reserved.
60 = Reserved.
61 = Reserved.
62 = Reserved.
63 = Reserved.
64 = Reserved.
65 = Reserved.
66 = Reserved.
67 = Reserved.
68 = Reserved.
69 = Reserved.

Others = Reserved.
Note 1: A peripheral cannot be assigned to two channels at the same time.
Note 2: This field is useless when transfer between memory and memory.
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PDMA Reguest Source Select Register 1 (PDMAX REQSEL4 7)

NUC980

Register

Offset

R/W [Description Reset Value

PDMAxX_REQSEL4_7

PDMAX_BA + 0x484

R/W |PDMA Request Source Select Register 1 0x0000_0000

31 30 29 28 27 26 25 24
Reserved REQSRC7
23 22 21 20 19 18 17 16
Reserved REQSRC6
15 14 13 12 11 10 9 8
Reserved REQSRC5
7 6 5 4 3 2 1 0
Reserved REQSRC4
Bits Description
[31] Reserved Reserved.
Channel 7 Request Source Selection
This filed defines which peripheral is connected to PDMA channel 7. User can configure
[29:24] REQSRC7 the peripheral setting by REQSRC?7.
Note: The channel configuration is the same as REQSRCO field. Please refer to the
explanation of REQSRCO.
[23] Reserved Reserved.
Channel 6 Request Source Selection
This filed defines which peripheral is connected to PDMA channel 6. User can configure
[22:16] REQSRC6 the peripheral setting by REQSRC6.
Note: The channel configuration is the same as REQSRCO field. Please refer to the
explanation of REQSRCO.
[15] Reserved Reserved.
Channel 5 Request Source Selection
This filed defines which peripheral is connected to PDMA channel 5. User can configure
[14:8] REQSRC5 the peripheral setting by REQSRCS5.
Note: The channel configuration is the same as REQSRCO field. Please refer to the
explanation of REQSRCO.
[7] Reserved Reserved.
Channel 4 Request Source Selection
This filed defines which peripheral is connected to PDMA channel 4. User can configure
[6:0] REQSRC4 the peripheral setting by REQSRCA4.

Note: The channel configuration is the same as REQSRCO field. Please refer to the
explanation of REQSRCO.
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PDMA Request Source Select Register 2 (PDMAx REQSELS8 11)

Register Offset R/W [Description Reset Value
PDMAXx_REQSELS8_11|PDMAX_BA + 0x488 R/W |PDMA Request Source Select Register 2 0x0000_0000
31 30 29 28 27 26 25 24
Reserved REQSRC11
23 22 21 20 19 18 17 16
Reserved REQSRC10
15 14 13 12 11 10 9 8
Reserved REQSRC9
7 6 5 4 3 2 1 0
Reserved REQSRCS8
Bits Description
[31] Reserved Reserved.

Channel 11 Request Source Selection

This filed defines which peripheral is connected to PDMA channel 11. User can configure
[29:24] REQSRC11 the peripheral setting by REQSRC11.

Note: The channel configuration is the same as REQSRCO field. Please refer to the
explanation of REQSRCO.

[23] Reserved Reserved.

Channel 10 Request Source Selection

This filed defines which peripheral is connected to PDMA channel 10. User can configure
[22:16] REQSRC10 the peripheral setting by REQSRC10.

Note: The channel configuration is the same as REQSRCO field. Please refer to the
explanation of REQSRCO.

[15] Reserved Reserved.

Channel 9 Request Source Selection

This filed defines which peripheral is connected to PDMA channel 9. User can configure
[14:8] REQSRC9 the peripheral setting by REQSRC9.

Note: The channel configuration is the same as REQSRCO field. Please refer to the
explanation of REQSRCO.

[71 Reserved Reserved.

Channel 8 Request Source Selection

This filed defines which peripheral is connected to PDMA channel 8. User can configure
[6:0] REQSRCS8 the peripheral setting by REQSRC8.

Note: The channel configuration is the same as REQSRCO field. Please refer to the
explanation of REQSRCO.
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PDMA Stride Transfer Count Register n (PDMAx_STCRn)

Register Offset R/W [Description Reset Value
PDMAX_STCRO PDMAXx_BA + 0x500 R/W | Stride Transfer Count Register of PDMA Channel 0 |0x0000_0000
PDMAX_STCR1 PDMAX_BA + 0x508 R/W | Stride Transfer Count Register of PDMA Channel 1  |0x0000_0000
PDMAX_STCR2 PDMAXx_BA + 0x510 R/W | Stride Transfer Count Register of PDMA Channel 2 |0x0000_0000
PDMAX_STCR3 PDMAX_BA + 0x518 R/W | Stride Transfer Count Register of PDMA Channel 3 |0x0000_0000
PDMAX_STCR4 PDMAX_BA + 0x520 R/W | Stride Transfer Count Register of PDMA Channel 4 |0x0000_0000
PDMAX_STCR5 PDMAX_BA + 0x528 R/W | Stride Transfer Count Register of PDMA Channel 5 |0x0000_0000
31 30 29 28 27 26 25 24
Reserved
11 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
STC
7 6 5 4 3 2 1 0
STC
Bits Description
[31:16] Reserved Reserved.
[15:0] sTC PDMA St-ride ‘Transfe-r Count -
The 16-bit register defines the stride transfer count of each row.
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PDMA Address Stride Offset Control Register n (PDMAx ASOCRN)

Register

Offset

R/W

Description

Reset Value

PDMAx_ASOCRO

PDMAX_BA + 0x504

R/W

Address Stride Offset Register of PDMA Channel 0

0x0000_0000

PDMAx_ASOCR1

PDMAX_BA + 0x50C

R/W

Address Stride Offset Register of PDMA Channel 1

0x0000_0000

PDMAXx_ASOCR2

PDMAXx_BA + 0x514

RIW

Address Stride Offset Register of PDMA Channel 2

0x0000_0000

PDMAx_ASOCR3

PDMAX_BA + 0x51C

R/W

Address Stride Offset Register of PDMA Channel 3

0x0000_0000

PDMAx_ASOCR4

PDMAX_BA + 0x524

R/W

Address Stride Offset Register of PDMA Channel 4

0x0000_0000

PDMAX_ASOCR5

PDMAX_BA + 0x52C

RW

Address Stride Offset Register of PDMA Channel 5

0x0000_0000

31 30 29 28 27 26 25 24
DASOL
11 22 21 20 19 18 17 16
DASOL
15 14 13 12 11 10 9 8
SASOL
7 6 5 4 & 2 1 0
SASOL
Bits Description
VDMA Destination Address Stride Offset Length
[31:16] DASOL The 16-bit register defines the destination address stride transfer offset count of each
row.
[15:0] SASOL VDMA Sc.nurcz.a Addre.ss Stride Offset Length .
The 16-bit register defines the source address stride transfer offset count of each row.

Jan. 07, 2020

Page 327 of 1174

Rev 1.01



NnuvoTon NUC980
I —————

6.9 Timer Controller (TMR)

6.9.1 Overview
The timer controller includes six 32-bit timers, TimerO ~ Timer5, allowing user to easily implement
a timer control applications. The timer can perform functions, such as frequency measurement,
delay timing, clock generation, and event counting by external input pins, and interval
measurement by external capture pins.

6.9.2 Features

Six sets of 32-bit timers with 24-bit up counter and one 8-bit prescale counter

Independent Clock Source for each Timer

Provides one-shot, periodic, toggle-output and continuous counting operation modes

24-bit up counter value is readable through CNT (TIMERx_CNT[23:0])

Supports event counting function to count input event from pin TMx_ECNT (x = 0~5)

Supports toggle output to pin TMx_TGL (x = 0~5)

24-bit capture value is readable through CAPDAT (TIMERx_CAP[23:0])

Supports event capture from external pin TMx_EXT (x = 0~5) for interval measurement

Supports event capture from RTC 1Hz signal for RTC clock calibration

Supports event capture from external pin TMx_EXT (x = 0~5) to reset 24-bit up counter

Supports chip wake-up from Idle/Power-down mode if a timer interrupt signal is
generated

Supports time-out interrupt or capture interrupt to trigger ADC and PDMA.

Supports Inter-Timer trigger that Timer O can trigger Timer 1, Timer 2 can trigger Timer 3,
and Timer4 can trigger Timer5.

6.9.3 Block Diagram

Each timer is equipped with an 8-bit pre-scale counter, a 24-bit up-counter, a 24-bit compare register
and an interrupt request signal. Refer to Figure 6.9-1 and Figure 6.9-2 for the timer controller block
diagram. There are six options of clock sources for each timer, illustrate the Clock Source control
function.
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Timer O, Timer 2, and Timer4

TMRx CLK R |TIMERx_cMP|
” e B ‘ B 0I»DS”(:J 1 TMx TGL
wqn 1 4X_—>
1 BN 0
TMx_ECNT - @
e > Reset Toggle o
8-bit 24-bit Counter
Prescale Up-Counter 0" gl
CNTPHASE ar @
(TIMERx_CTL[13]) CNTIF
EXTCNTEN b (TIMERX_
(TIMERx_CTL[12]) INTSTS[0])
TIMERX_CNT
CNTEN
(TIMERx_CTL[0])
OPMODE
(TIMERX_CTL[5:4]) = *10"
CNTIEN

(TIMERX_INTEN[O])

TMR_INT

0¥ g
TMx_EXT
an @
p CAPIF
(TIMERX_
INTSTS[1])
TIMERx_CAP
CAPEDGE
(TIMERX_CTL[19:18])
CAPEN
(TIMERX_CTL[16])
CAPCNTMD
(TIMERX_CTL[20])
CAPFUNCS
(TIMERX_CTL[17]) J 4[)7
CAPIEN
(TIMERX_INTEN[1])

PR
8-bit ]—\L

Event Drop Counter

!

INTR_TMR_TRG
>

INTRTGMD
(TIMERx_CTL[25])

INTRTGEN
(TIMERx_CTL[24])

Figure 6.9-1 Timer 0O, Timer 2, and Timer 4 Controller Block Diagram
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Timer 1, Timer 3, and Timer5

TMRx_CLK R |TIMERX_CMP S
e e .eTe 1 TMx_TG
aqr \ . | TMx_TGL
2 wD
TMx_ECNT > cecet Toggie. ‘0"
8-bit 24-bit Counter
Prescale Up-Counter D ol
CNTPHASE ax @
(TIMERx_CTL[13]) CNTIF

EXTCNTEN
(TIMERx_CTL[12])

CNTEN
(TIMERX_CTL[0])

1 (TIMERX_
INTSTS[0])
TIMERX_CNT

OPMODE
(TIMERx_CTL[5:4]) = “10”

CNTIEN
(TIMERX_INTEN[O])

TMR_INT

INTR_TMR_TRG

5 g
TMx_EXT ‘

ar Q

< CAPIF
(TIMERX_

INTSTS[1])

INTRTGEN
(TIMERx_CTL[24])

CAPEDGE
(TIMERx_CTL[19:18])

CAPEN
(TIMERX_CTL[16])

CAPCNTMD
(TIMERx_CTL[20])

CAPFUNCS

(TIMERX_CTL[17]) J 4[)7

CAPIEN
(TIMERx_INTEN[1])

TIMERx_CAP

Figure 6.9-2 Timer 1, Timer 3, and Timer 5 Controller Block Diagram
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TMROSEL (CLK_DIVCTL8[17:16])
TMRI1SEL (CLK_DIVCTL8[19:18]) TMROCKEN (CLK_PCLKENO[S])
TMR1CKEN (CLK_PCLKENO[9])
X32_IN (32.768kHz)
» 11
TMRO_CLK
PCLK/4096 y 10 TMR1_CIK
A
PCLK > :
» 01
XIN (12MHz)
» 00
TMR2SEL (CLK_DIVCTL8[21:20])
TMRSEL (CLK_DIVCTL8[23:22]) [\ ooo e (CLK_PCLKENO[10])
TMR3CKEN (CLK_PCLKENO[11])
X32_IN (32.768kHz)
» 11
TMR2_CLK
PCLK/4096 S 10 TMR3_CIK
» ) »
PCLK >
» 01
XIN (12MHz)
» 00
TMRA4SEL (CLK_DIVCTL8[25:24])
TMR5SEL (CLK_DIVCTL8[27:26]) TMR2CKEN (CLK_PCLKENO[12])
TMR3CKEN (CLK_PCLKENO[13])
X32_IN (32.768kHz)
> 11
TMR4_CLK
PCLK/4096 o 10 j TMRS_CLK
>
»
PCLK »
» 01
XIN (12MHz)
» 00
Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.9-3 Timer Clock Controller Diagram
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6.9.4 Basic Configuration
6.9.4.1 TIMEROL1 Basic Configurations
® Clock source configuration
- Enable TIMERO peripheral clock in TMROCKEN (CLK_PCLKENQOI8]).
Enable TIMER1 peripheral clock in TMR1CKEN (CLK_PCLKENOI[9]).
® Reset Configuration
Reset TIMERO controller in TIMERO (SYS_APBIPRSTO[8]).
Reset TIMER1 controller in TIMER1 (SYS_APBIPRSTO[9]).

® Pin configuration

Group Pin Name GPIO MFP
PD. 6, PF. 0 MFP3
TMO_ECNT
PA. 0 MFP6
PB. 1 MFP5
TMO_EXT PB. 8 MFP7
TMO
PB. 10 MEP3
PB.9 MFP3
TMO_TGL PB.3 MFP5
PC.0 MFP7
PD.7,PF. 1 MFP3
TM1_ECNT
PA. 1 MFP6
T™M1
TM1_EXT PA. 13, PD.1, PG. 12, PF. 9 MFP3
TM1_TGL PA.14, PD.O, PF.8, PG.11 MFP3

Table 6.9-1 TIMERO1 Pin Configuration

6.9.4.2 TIMER23 Basic Configurations
® Clock source configuration
- Enable TIMER?2 peripheral clock in TMR2CKEN (CLK_PCLKENO[10]).
- Enable TIMERS3 peripheral clock in TMR3CKEN (CLK_PCLKENO[11]).
® Reset Configuration
- Reset TIMER2 controller in TIMER2(SYS_APBIPRSTO[10]).
- Reset TIMERS3 controller in TIMER3 (SYS_APBIPRSTO[11]).
® Pin configuration

Group Pin Name GPIO MFP
PD. 8, PF. 2 MFP3
T™M2 TM2_ECNT
PA.2 MFP6
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PA. 9, PB. 11 MFP3
TM2_EXT
PD. 13 MFP2
PD.12 MFP2
TM2_TGL
PA.10, PB.12 MFP3
PD. 9, PF. 3 MFP3
TM3_ECNT
PA. 3 MFP6
PA. 7 MFP3
T™3 TM3_EXT
PD. 15 MFP2
PD.14 MFP2
TM3_TGL
PA.8 MFP3

6.9.4.3 TIMER45 Basic Configurations
® Clock source configuration
- Enable TIMERA4 peripheral clock in TMR2CKEN (CLK_PCLKENO[12]).
- Enable TIMERS peripheral clock in TMR3CKEN (CLK_PCLKENO[13]).
® Reset Configuration
- Reset TIMER4 controller in TIMER4 (SYS_APBIPRSTO[12]).
- Reset TIMERS controller in TIMERS (SYS_APBIPRSTO[13]).

® Pin configuration

Group Pin Name GPIO MFP
PD. 10, PF. 4 MFP3
TM4_ECNT
PA. 4 MFP6
T™M4
TM4_EXT PA. 11, PD. 2, PF. 6 MFP3
TM4_TGL PA.12, PB.13, PD.3 MFP3
PD. 11, PF.5 MFP3
TM5_ECNT
PA.5 MFP6
TM5
TM5_EXT PA. 15, PD.4, PF. 7 MFP3
TM5_TGL PD.5, PF.10, PG.10 MFP3

6.9.5 Functional Description

The timer controller provides four timer counting modes: One-shot, Periodic, Toggle-output and
Continuous Counting operation modes. In addition, the timer controller provides event counting
function to count events from external pin, external pin capture function to measure interval or reset
timer counter, and Inter-Timer Trigger function to measure input frequency precisely.

6.9.5.1 One-Shot Mode
If the timer controller is configured in One-shot mode (OPMODE (TIMERx_CTL[5:4]) is 00) and
CNTEN (TIMERx_CTL[0]) is set to 1, the timer counter starts up counting. Once the CNT
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(TIMERX_CNTI[23:0]) value reaches CMPDAT (TIMERx_CMP[23:0]) value, the CNTIF
(TIMERX_INTSTSJO0]) will be set to 1, CNT (TIMERXx_CNT) value and CNTEN (TIMERx_CTLI[O0]) bit
are cleared to 0 automatically by timer controller then timer counting operation stops. In the meantime,
if the CNTIEN (TIMERX_INTENIO]) is enabled, the timer interrupt signal is generated and sent to NVIC
to inform CPU also.

6.9.5.2 Periodic Mode

If the timer controller is configured in Periodic mode (OPMODE (TIMERX_CTL[5:4]) is 01) and CNTEN
(TIMERx_CTLJ[OQ]) is set to 1, the timer counter starts up counting. Once the CNT (TIMERx_CNT[23:0])
value reaches CMPDAT (TIMERx_CMP[23:0]) value, the CNTIF (TIMERX_INTSTSJO]) will be set to 1,
CNT (TIMERx_CNT[23:0]) value will be cleared automatically by timer controller and timer counter
operates counting again. In the meantime, if the CNTIEN (TIMERX_INTEN[O]) bit is enabled, the timer
interrupt signal is generated and sent to NVIC to inform CPU also. In this mode, timer controller
operates counting and compares with CMPDAT (TIMERx_CMP[23:0])value periodically until the
CNTEN (TIMERx_CTL[O])bit is cleared to 0 by user.

6.9.5.3 Toggle-Output Mode

If the timer controller is configured in Toggle-output mode (OPMODE (TIMERx_CTL[5:4]) is 10) and
CNTEN (TIMERx_CTLJ[O0]) is set to 1, the timer counter starts up counting. The counting operation of
toggle-output mode is almost the same as periodic mode, except toggle-output mode has associated
TMO_TGL ~ TM5_TGL to output signal while specified CNTIF (TIMERX_INTSTSIO0]) is set to 1. Thus,
the toggle-output signal on TMO_TGL ~ TM5_TGL pin is high and changing back and forth with 50%
duty cycle.

6.9.5.4 Continuous Counting Mode

If the timer controller is configured in Continuous Counting mode (OPMODE (TIMERx_CTL[5:4]) is 11)
and CNTEN (TIMERx_CTL[O]) is set to 1, the timer counter starts up counting. Once the CNT
(TIMERX_CNTI[23:0]) value reaches CMPDAT (TIMERx_CMP[23:0]) value, the CNTIF
(TIMERX_INTSTS|0]) will be set to 1 and CNT (TIMERx_CNT[23:0]) value keeps up counting. In the
meantime, if the CNTIEN (TIMERX_INTENI[O]) is enabled, the timer interrupt signal is generated and
sent to NVIC to inform CPU also. User can change different CMPDAT (TIMERx_CMP[23:0]) value
immediately without disabling timer counting and restarting timer counting in this mode.

For example, CMPDAT (TIMERx _CMP[23:0]) value is set as 80, first. The CNTIF
(TIMERX_INTSTS[0]) will set to 1 when CNT (TIMERx_CNT][23:0]) value is equal to 80, timer counter
is kept counting and CNT (TIMERx_CNT[23:Op value will not goes back to 0, it continues to count 81,
82,83, to 2! 0,1, 2, 3, " to 2*" again and again. Next, if user programs CMPDAT
(TIMERx_CMP[23:0]) value as 200 and clears CNTIF (TIMERx_INTSTS[0]), the CNTIF
(TIMERX_INTSTSIO0]) will set to 1 again when CNT (TIMERXx_CNT[23:0]) value reaches to 200. At last,
user programs CMPDAT (TIMERx_CMP[23:0]) as 500 and clears CNTIF (TIMERx_INTSTS[O]), the
CNTIF (TIMERX_INTSTS[0]) will set to 1 again when CNT (TIMERx_CNT[23:0]) value reaches to 500.

In this mode, the timer counting is continuous. So, this operation mode is called as continuous
counting mode.
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CNTIF=1 CNTIF=1 CNTIF=1
and Interrupt and Interrupt and Interrupt
Generation Generation Generation
.\ ) .\
Set Clear CNTIF as Clear CNTIF as Clear CNTIF as
CMPDAT = 80 0 and Set 0 and Set 0 and Set
ﬂ CMPDAT = 200 CMPDAT =500 CMPDAT =80
CNT =0 CNT =100 CNT =200 CNT =300 CNT =400 CNT =500 CNT =224 -1

t t r tr r T

CNT from 224-1to O

Figure 6.9-4 Continuous Counting Mode

6.9.5.5 Event Counting Mode

The timer controller also provides an application which can count the input event from TMx_ECNT (x=
0~5) pin and the number of event will reflect to CNT (TIMERXx_CNT[23:0]) value. It is also called as
event counting function.

User can enable or disable TMx_ECNT pin de-bounce circuit by setting CNTDBEN
(TIMERxX_CTL[14]). The input event frequency should be less than 1/4 TMRx_CLK if TMx_ECNT pin
de-bounce disabled, or less than 1/8 TMRx_CLK if TMx_ECNT pin de-bounce enabled to assure the
returned CNT (TIMERx_CNT[23:0]) value is correct, and user can also select edge detection phase of
TMx_ECNT pin by setting CNTPHASE (TIMERx_CTL[13]) bit.

In event counting mode, the timer counting operation mode can be selected as One-shot, Periodic,
Toggle-output and Continuous Counting mode to counts the counter value CNT (TIMERx_CNT[23:0])
for TMx_ECNT pin.

6.9.5.6 External Capture Mode

The event capture function is used to load CNT (TIMERx _CNT[23:0]) value to CAPDAT
(TIMERx_CAP[23:0]) value while edge transition detected on TMx_EXT (x= 0~5) pin. In this mode,
CAPFUNCS (TIMERx_CTL[17]) should be as 0 for select TMx_EXT transition is using to trigger event
capture function.

User can enable or disable TMx_EXT pin de-bounce circuit by setting CAPDBEN (TIMERx_CTL[22]).
The transition frequency of TMx_EXT pin should be less than 1/4 TMRx_CLK if TMx_EXT pin de-
bounce disabled, or less than 1/8 TMRx_CLK if TMx_EXT pin de-bounce enabled to assure the
capture function can be work normally, and user can also select edge transition detection of TMx_EXT
pin by setting CAPEDGE (TIMERx_CTL[19:18]).

In event capture mode, if CAPCNTMD (TIMERx_CTL[20] is O (named as free-counting mode), user
does not consider what timer counting operation mode is selected, the capture event occurred only if
edge transition on TMx_EXT pin is detected.

In event capture mode, If CAPCNTMD (TIMERx_CTL[20]) is 1 (named as trigger-counting mode), the
timer counter starts up counting only if the 1% edge transition (defined by CAPEDGE
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(TIMERxX_CTL[19:18])) on TMx_EXT pin detected and the capture event occurred only if the 2™ edge
transition (defined by CAPEDGE (TIMERx_CTL[19:18])) on TMx_EXT pin detected. When capture
event occurred, the timer counter restarts up counting.

Users must consider the Timer will keep register TIMERx_CAP unchanged and drop the new capture
value, if the CPU does not clear the CAPIF (TIMERX_INTSTS[1]) status.

User can set SRCSEL (TIMERx_ECTL[16]) to select capture source. When SRCSEL is 0, capture
source is from TMx_EXT pin. When SRC_SEL is 1, capture source is from RTC 1Hz signal for RTC
clock calibration.

mmvercett 5 ) 6 ) 7 ) 8 X 9 Y10 (11 )} 12 {13 (14 (15

TMx_EXT
(CAPEDGE=0x02)

Clear by software

CAPIF /
TIMERx_CAP XX >< 6 >< 10 >< 13

Figure 6.9-5 External CaptureFree-Counting Mode (CAPCNTMD (TIMERx_CTL[20] is 0))

TIMERY_CTL 0 K123 ayoyXtyzys
/

TMx_EXT

(CAPEDGE=0x02)
Clear by software

CAPIF /
TIMERX_CAP XX >< XX >< 4

Figure 6.9-6 External CaptureTrigger-Counting Mode (CAPCNTMD (TIMERx_CTL[20] is 1))

6.9.5.7 External Reset Counter Mode

The timer controller also provides reset counter function to load CNT (TIMERx_CNT[23:0]) value to
CAPDAT (TIMERx_CAP[23:0]) value and then reset CNT (TIMERx_CNT[23:0]) value while edge
transition detected on TMx_EXT (x= 0~5). In this mode, most the settings are the same as event
capture mode except CAPFUNCS (TIMERx_CTL[17]) should be as 1 for select TMx_EXT transition is
using to trigger reset counter value.
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Figure 6.9-7 External CaptureReset Counter Mode (CAPCNTMD (TIMERx_CTL[20] is 0))

6.9.5.8 Inter-Timer Trigger Mode

The timer controller provides inter-timer trigger function to measure input frequency precisely. In inter-
timer trigger function, TimerO can trigger Timerl, Timer2 can trigger Timer3, and Timer4 can trigger
Timer5.

If Timer0 and Timerl are configured in Inter-timer trigger mode (INTRTGEN (TIMERO_CTL[24]) is 1),
TimerO is operating at event counting mode to count the input event from TMO_ECNT pin and
generate an internal signal (INTR_TMR_TRG) to Timerl. TimerO transit internal signal
INTR_TMR_TRG from low to high if 1* input event detected on TMO_ECNT pin and then transit
internal signal INTR_TMR_TRG from high to low if CNT (TIMERO_CNT[23:0]) value reaches
CMPDAT (TIMERx_CMP[23:0]) value. Timerl is operating at external capture trigger-counting mode
to starts the timer counter up counting if rising edge transition on INTR_TMR_TRG detected and load
CNT (TIMER1_CNT[23:0]) value to CAPDAT (TIMER1_CAP[23:0]) if falling edge transition on
INTR_TMR_TRG detected.

If INTRTGEN (TIMER2_CTL[24]) is set to 1, Timer2 and Timer3 are configured in Inter-timer Trigger
mode. The operation behavior of Timer2 and Timer3 in inter-timer trigger function is the same as the
operation behavior of TimerO and Timerl. The inter-timer trigger settings for Timer4 and Timer5 are
the same.

Figure 6.9-8 describes how inter-timer trigger function operated with Timer0 and Timerl.In the end of
inter-timer trigger function, the CNTIF (TIMERO_INTSTS[0]) will set to 1 and INTRTGEN
(TIMERO_CTLJ[24]) is cleared automatically. In the meantime, if the CNTIEN (TIMERO_INTEN]JO]) bit is
set to 1, the timer interrupt signal is generated and sent to NVIC to inform CPU as well.

By using Inter-timer trigger function, the frequency of input event from TMO_ECNT pin could be
measured more precisely.In Figure 6.9-8 when Timer0 counts 100 input events, the counter of Timerl
counts to 999. If Timer1’s clock frequency is 10 MHz, then we know the time for 100 events is
99900ns. Therefore, the period of an input event is 999ns and the frequency of input event will be
1.001 MHz.
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Figure 6.9-8 Inter-Timer Trigger Mode

6.9.5.9 Timer Trigger Function

The timer controller provides timer time-out interrupt or capture interrupt to trigger ADC and PDMA. If
TRGSSEL (TIMERx_CTL[11]) is set to 0, time-out interrupt signal is used to trigger ADC and PDMA. If
TRGSSEL (TIMERx_CTL[11]) is set to 1, capture interrupt signal is used to trigger ADC and PDMA.

When the TRGADC (TIMERX_CTL[8]) is set to 1, if the timer interrupt signal is generated, the timer
controller will trigger ADC to start converter.

When the TRGPDMA (TIMERx_CTL[10]) is set to 1, if the timer interrupt signal is generated, the timer
controller will trigger PDMA to start data transfer.

6.9.5.10 Timer Interrupt Flag

The timer controller supports two interrupt flags; one is CNTIF (TIMERx_INTSTS[0]) and is set while
timer counter value CNT (TIMERx_CNT[23:0]) matches the timer compared value CMPDAT
(TIMERx_CMP[23:0]), the other is CAPIF (TIMERX_INTSTSJ[1]) and its set when the transition on the
TMx_EXT (x =0 ~ 5) pin associated CAPEDGE (TIMERx_CTL[19:18]) setting detected.
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Register

Offset

R/W  |Description

Reset Value

TMR Base Address:

TMR_BAO1 = 0xB005_0000
TMR_BA23 = 0xB005_1000
TMR_BAA45 = 0xB005_2000

TIMERO_CTL

TMR_BA01+0x000

R/W  |Timer 0 Control and Status Register

0x0000_0000

TIMERO_PRECNT

TMR_BA01+0x004

R/W  |Timer O Pre-scale Counter Register

0x0000_0000

TIMERO_CMP

TMR_BA01+0x008

R/W  |Timer O Compare Register

0x0000_0000

TIMERO_INTEN

TMR_BA01+0x00
c

R/W  |Timer O Interrupt Enable Register

0x0000_0000

TIMERO_INTSTS

TMR_BA01+0x010

R/W  |Timer O Interrupt Status Register

0x0000_0000

TIMERO_CNT TMR_BA01+0x014|R/W [Timer 0 Counter Data Register 0x0000_0000
TIMERO_CAP TMR_BA01+0x018|R Timer 0 Capture Data Register 0x0000_0000
TIMERO_ECTL TMR_BA01+0x020|R/W  [Timer 0 Extended Control Register 0x0000_0000
TIMER1_CTL TMR_BA01+0x100|R/W [Timer 1 Control and Status Register 0x0000_0000

TIMER1_PRECNT

TMR_BA01+0x104

R/W  |Timer 1 Pre-scale Counter Register

0x0000_0000

TIMER1_CMP

TMR_BA01+0x108

R/W  |Timer 1 Compare Register

0x0000_0000

TIMER1_INTEN

TMR_BA01+0x10
C

R/W  |Timer 1 Interrupt Enable Register

0x0000_0000

TIMERL_INTSTS

TMR_BA01+0x110

R/W  |Timer 1 Interrupt Status Register

0x0000_0000

TIMER1_CNT TMR_BA01+0x114|R/W [Timer 1 Counter Data Register 0x0000_0000
TIMER1_CAP TMR_BA01+0x118|R Timer 1 Capture Data Register 0x0000_0000
TIMER1_ECTL TMR_BA01+0x120|R/W  |Timer 1 Extended Control Register 0x0000_0000
TIMER2_CTL TMR_BA23+0x000|R/W  [Timer 2 Control and Status Register 0x0000_0000

TIMER2_PRECNT

TMR_BA23+0x004

R/W  |Timer 2 Pre-scale Counter Register

0x0000_0000

TIMER2_CMP

TMR_BA23+0x008

R/W  |Timer 2 Compare Register

0x0000_0000

TIMER2_INTEN

TMR_BA23+0x00
C

R/W  |Timer 2 Interrupt Enable Register

0x0000_0000

TIMER2_INTSTS

TMR_BA23+0x010

R/W  |Timer 2 Interrupt Status Register

0x0000_0000

TIMER2_CNT

TMR_BA23+0x014

R/W  |Timer 2 Counter Data Register

0x0000_0000

TIMER2_CAP

TMR_BA23+0x018

R Timer 2 Capture Data Register

0x0000_0000
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TIMER2_ECTL TMR_BA23+0x020|R/W  [Timer 2 Extended Control Register 0x0000_0000
TIMER3_CTL TMR_BA23+0x100|R/W  [Timer 3 Control and Status Register 0x0000_0000
TIMER3_PRECNT |[TMR_BA23+0x104|R/W |Timer 3 Pre-scale Counter Register 0x0000_0000
TIMER3_CMP TMR_BA23+0x108|R/W  [Timer 3 Compare Register 0x0000_0000
TIMER3_INTEN -(I;MR—BAZSJrOXlO R/W  |Timer 3 Interrupt Enable Register 0x0000_0000
TIMER3_INTSTS TMR_BA23+0x110|R/W  |Timer 3 Interrupt Status Register 0x0000_0000
TIMER3_CNT TMR_BA23+0x114|R/W |Timer 3 Counter Data Register 0x0000_0000
TIMER3_CAP TMR_BA23+0x118|R Timer 3 Capture Data Register 0x0000_0000
TIMER3_ECTL TMR_BA23+0x120|R/W  |Timer 3 Extended Control Register 0x0000_0000
TIMER4_CTL TMR_BA45+0x000|R/W  |Timer 4 Control and Status Register 0x0000_0000
TIMER4_PRECNT |TMR_BA45+0x004|R/W |Timer 4 Pre-scale Counter Register 0x0000_0000
TIMER4_CMP TMR_BA45+0x008|R/W  [Timer 4 Compare Register 0x0000_0000
TIMER4_INTEN (T:MR—BA“*OXOO RW  |Timer 4 Interrupt Enable Register 0x0000_0000
TIMER4_INTSTS TMR_BA45+0x010|R/W  |Timer 4 Interrupt Status Register 0x0000_0000
TIMER4_CNT TMR_BA45+0x014|R/W  [Timer 4 Counter Data Register 0x0000_0000
TIMER4_CAP TMR_BA45+0x018|R Timer 4 Capture Data Register 0x0000_0000
TIMER4_ECTL TMR_BA45+0x020|R/W  |Timer 4 Extended Control Register 0x0000_0000
TIMERS_CTL TMR_BA45+0x100|R/W  [Timer 5 Control and Status Register 0x0000_0000
TIMERS5_PRECNT |[TMR_BA45+0x104|R/W |Timer 5 Pre-scale Counter Register 0x0000_0000
TIMER5_CMP TMR_BA45+0x108|R/W  [Timer 5 Compare Register 0x0000_0000
TIMER5_INTEN EMR—BA“S*OXN RW  |Timer 5 Interrupt Enable Register 0x0000_0000
TIMERS5_INTSTS TMR_BA45+0x110|R/W  [Timer 5 Interrupt Status Register 0x0000_0000
TIMER5_CNT TMR_BA45+0x114|R/W  [Timer 5 Counter Data Register 0x0000_0000
TIMERS5_CAP TMR_BA45+0x118|R Timer 5 Capture Data Register 0x0000_0000
TIMERS5_ECTL TMR_BA45+0x120|R/W  [Timer 5 Extended Control Register 0x0000_0000
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6.9.7 Register Description

Timer Control Reqgister (TIMERx CTL)

Register Offset R/W |Description Reset Value

TIMERO_CTL |TMR_BAO01+0x000 |[R/W [Timer O Control and Status Register 0x0000_0000

TIMER1_CTL |TMR_BA01+0x100 [R/W |Timer 1 Control and Status Register 0x0000_0000

TIMER2_CTL |TMR_BA23+0x000 |[R/W |Timer 2 Control and Status Register 0x0000_0000

TIMER3_CTL |TMR_BA23+0x100 |[R/W [Timer 3 Control and Status Register 0x0000_0000

TIMER4_CTL |TMR_BA45+0x000 [R/W |Timer 4 Control and Status Register 0x0000_0000

TIMERS5_CTL |TMR_BA45+0x100 [R/W |Timer 5 Control and Status Register 0x0000_0000

31 30 29 28 27 26 25 24
Reserved Reserved INTRTGMD INTRTGEN
23 22 21 20 19 18 17 16
CMPCTL CAPDBEN Reserved CAPCNTMD CAPEDGE CAPFUNCS CAPEN
15 14 13 12 11 10 9 8
Reserved CNTDBEN CNTPHASE | EXTCNTEN TRGSSEL TRGPDMA Reserved TRGADC
7 6 5 4 3 2 1 0
ACTSTS Reserved OPMODE ICEDEBUG WKEN RSTCNT CNTEN
Bits Description
[31:28] Reserved Reserved.
[27:26] Reserved Reserved.
Inter-timer Trigger Mode Selection
This bit controls the TIMERX (x = 0, 2, or 4) operating behavior when INTRTGEN
(TIMERx_CTL[24])is set to 1.
If INTRTGMD is set to 0 and INTRTGEN (TIMERx_CTL[24]) is set to 1, the TIMERX is
operating at event counting mode to count the all input events from TMx_ECNT (x =0, 2,
or 4) pin.
[25] INTRTGMD If INTRTGMD and INTRTGEN (TIMERx_CTL[24]) are both set to 1, TIMERX is operating
at event counting mode and the number of first incoming events (defined by EVNTDPCNT
(TIMERx_ECTL[31:24])) are ignored.
0 = TIMERX count the all input events from TMx_ECNT (x = 0, 2, or 4) pin.
1 = TIMERX ignored the number of first incoming events based on EVNTDPCNT
(TIMERx_ECTL[31:24]).
Note:In TIMERx+1_CTL, this bit is always 0.
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Bits Description

Inter-timer Trigger Function EnableBit

If INTRTGEN is set to 1 TIMERX (x =0, 2, or 4), TIMERx and Timerx+1 are operating at
inter-timer trigger mode.

When Inter-timer Trigger functionis enabled, TIMERX is operating at event counting mode
[24] INTRTGEN to count the input event from TMx_ECNT (x = 0, 2, or 4) pin and TIMERx+1 is operating at
external capture trigger-counting mode.

0 = Inter-timer trigger function Disabled.
1 = Inter-timer trigger function Enabled.
Note:In TIMERx+1_CTL, this bit is always 0.

Timer Compared Mode Selection
0 = The behavior selection in one-shot, periodic or Toggle-output mode Disabled.

When user updates CMPDAT (TIMERx_CMP) while timer is running in One-shot, Periodic
or Toggle-output mode, CNT (TIMERX_CNT) will be reset to default value.

1 = The behavior selection in one-shot, periodic or Toggle-output mode Enabled.

When user updates CMPDAT (TIMERx_CMP) while timer is running in One-shot, Periodic
[23] CMPCTL or Toggle-output mode, the limitations as bellows list,

If updated CMPDAT (TIMERX_CMP) value > CNT (TIMERX_CNT), CMPDAT
(TIMERx_CMP) will be updated and CNT (TIMERx_CNT) keep running continually.

If updated CMPDAT (TIMERx_CMP) value = CNT (TIMERx_CNT), timer time-out interrupt
will be asserted immediately.

If updated CMPDAT (TIMERX_CMP) value < CNT (TIMERX_CNT), CNT (TIMERX_CNT)
will be reset to default value. At the same time, prescale counter reloaded.

Timer External Capture Pin De-bounce Enable Bit
0 = TMx_EXT (x= 0~3) pin de-bounce Disabled.
1 = TMx_EXT (x= 0~3) pin de-bounce Enabled.

[22] CAPDBEN Note 1: If this bit is enabled, the edge detection of TMx_EXT pin is detected with de-
bounce circuit.

Note 2: For Timer 1 and 3, when INTRTGEN (TIMERx_CTL[24]) is high, the capture
signal is from internal of chip and the de-bounce circuit would not take effect no matter this
bit is high or low.

[21] Reserved Reserved.

Timer Capture Counting Mode Selection

This bit indicates the behavior of 24-bit up-counting timer while CAPEN (TIMERx_CTL[16])
is set to high.

If this bit is 0, the free-counting mode, the behavior of 24-bit up-counting timer is defined
by OPMODE (TIMERx_CTL[5:4]) field. When CAPEN (TIMERx_CTL[16]) is set,
CAPFUNCS (TIMERx_CTL[17]) is 0, and the transition of TC pin matches the CAPEDGE
(TIMERx_CTL[19:18]) setting, the value of 24-bit up-counting timer will be saved into
register TIMERx_CAP.

If this bit is 1, Trigger-counting mode, 24-bit up-counting timer will be not counting and

[20] CAPCNTMD keep its value at 0. When CAPEN (TIMERx_CTL[16]) is set, CAPFUNCS
(TIMERx_CTL[17]) is O, and once the transition of external pin matches the 1* transition of
CAPEDGE (TIMERx_CTL[19:18]) setting, the 24-bit up-counting timer will start counting.
And then if the transition of external pin matches the 2" transition of CAPEDGE
(TIMERx_CTL[19:18]) setting, the 24-bit up-counting timer will stop counting. And its value
will be saved into register TIMERx_CAP.

0 = Capture with free-counting timer mode.
1 = Capture with trigger-counting timer mode.

Note: For TIMERx+1_CTL, if INTRTGEN (TIMERx_CTL[24]) is set, the CAPCNTMD will
be forced to high, the capture with Trigger-counting Timer mode (where x = 0, 2, or 4).
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Bits Description

Timer External Capture Pin Edge Detection

For timer counter reset function and free-counting mode of timer capture function, the
configurations are:

00 = A Falling edge on TMx_EXT (x= 0~5) pin will be detected.
01 = A Rising edge on TMx_EXT (x= 0~5) pin will be detected.
10 = Either Rising or Falling edge on TMx_EXT (x= 0~5) pin will be detected.
11 = Either Rising or Falling edge on TMx_EXT (x= 0~5) pin will be detected.

For trigger-counting mode of timer capture function, the configurations are:

[19:18] CAPEDGE 00 = 1%falling edge on TMx_EXT (x= 0~5) pin triggers 24-bit timer to start counting, while
2nd falling edge triggers 24-bit timer to stop counting.

01 = 1st rising edge on TMx_EXT (x= 0~5) pin triggers 24-bit timer to start counting, while
2nd rising edge triggers 24-bit timer to stop counting.

10 = Falling edge on TMx_EXT (x= 0~5) pin triggers 24-bit timer to start counting, while
rising edge triggers 24-bit timer to stop counting.

11 = Rising edge on TMx_EXT (x= 0~5) pin triggers 24-bit timer to start counting, while
falling edge triggers 24-bit timer to stop counting.

Note: For TIMERy:1_CTL, if INTRTGEN (TIMER,_CTL[24]) is set to 1, the CAPEDGE will
be forced to 11 (where x =0, 2, or 4).

Capture Function Selection
0 = External Capture Mode Enabled.
1 = External Reset Mode Enabled.

Note 1: When CAPFUNCS is 0, transition on TMx_EXT (x= 0~5) pin is using to save the
[17] CAPFUNCS 24-bit timercounter value.

Note 2: When CAPFUNCS is 1, transition on TMx_EXT (x= 0~5) pin is using to reset the
24-bit timer counter value.

Note 3: For TIMERx+1_CTL(x = 0, 2, or 4), if INTRTGEN (TIMERx_CTL[24]) is set to 1,
the CAPFUNCS will be forced to low.

Timer External Capture Pin Enable Bit
This bit enables the TMx_EXT pin.

0 =TMx_EXT (x= 0~5) pin Disabled.

[16] CAPEN 1 =TMx_EXT (x= 0~5) pin Enabled.

Note 1: For TIMERx_CTL, if INTRTGEN (TIMERx_CTL[24]) is set to 1, the CAPEN will be
forced to low and the TC pin transition is ignored (where x = 0, 2, or 4).

Note 2: For TIMERx+1_CTL, if INTRTGEN (TIMERx_CTL[24]) is set to 1, the CAPEN will
be forced to high (where x =0, 2, or 4).

[15] Reserved Reserved.

Timer Counter Pin De-bounce Enable Bit
0 = TMx_CNT (x= 0~5) pin de-bounce Disabled.
[14] CNTDBEN 1 = TMx_CNT (x= 0~5) pin de-bounce Enabled.

Note: If this bit is set to 1, the edge detection of TMx_CNT pin is detected with de-bounce
circuit.

Timer External Count Phase

This bit indicates the detection phase of external counting pin TMx_CNT (x= 0~5).
[13] CNTPHASE ) T
0 = A Falling edge of external counting pin will be counted.

1 = A Rising edge of external counting pin will be counted.
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Bits Description

Event Counter Mode Enable Bit
This bit is for external counting pin function enabled.
[12] EXTCNTEN 0 = Event counter mode Disabled.
1 = Event counter mode Enabled.

Note: When timer is used as an event counter, this bit should be set to 1 and PCLK as
timer clock source.

Trigger Source Selection

If this bit is set to 1, capture interrupt can trigger ADC and PDMA. Otherwise, time-out
(11] TRGSSEL interrupt can trigger ADC and PDMA.

0 = Time-out interrupt is used to trigger ADC and PDMA.
1 = Capture interrupt is used to trigger ADC and PDMA.

Timer Trigger PDMA EnableBit

If this bit is set to 1, timer time-out interrupt or capture interrupt can trigger PDMA.
0 = Timer interrupt trigger PDMA Disabled.

[10] TRGPDMA 1 = Timer interrupt trigger PDMA Enabled.

Note: If TRGSSEL (TIMERx_CTL[11]) is set to 0, the time-out interrupt signal will trigger
PDMA.

If TRGSSEL (TIMERx_CTL[11]) is set to 1, the capture interrupt signal will trigger PDMA.

[9] Reserved Reserved.

Trigger ADC Enable Bit

If this bit is set to 1, timer time-out interrupt or capture interrupt can trigger ADC.
0 = Timer interrupt trigger ADC Disabled.

[8l TRGADC 1 = Timer interrupt trigger ADC Enabled.

Note: If TRGSSEL (TIMERx_CTL[11]) is set to 0, the time-out interrupt signal will trigger
ADC.

If TRGSSEL (TIMERx_CTL[11]) is set to 1, the capture interrupt signal will trigger ADC.

Timer Active Status Bit (Read Only)

This bit indicates the 24-bit up counter status.
[7] ACTSTS . . .
0 = 24-bit up counter is not active.

1 = 24-bit up counter is active.

[6] Reserved Reserved.

Timer Counting Mode Selection

00 = The Timer controller is operated in One-shot mode.

[5:4] OPMODE 01 = The Timer controller is operated in Periodic mode.

10 = The Timer controller is operated in Toggle-output mode.

11 = The Timer controller is operated in Continuous Counting mode.

ICE Debug Mode Acknowledge Disable Bit

0 = ICE debug mode acknowledgement affects TIMER counting.
[3] ICEDEBUG Timer counter will be held while CPU is held by ICE.

1 = ICE debug mode acknowledgement Disabled.

Timer counter will keep going no matter CPU is held by ICE or not.
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Bits Description

Wake-up Function Enable Bit

If this bit is set to 1, while CNTIF (TIMERX_INTSTS|0]) or CAPIF (TIMERX_INTSTSJ[1]) is
2] WKEN 1, the timer interrupt signal will generate a wake-up trigger event to CPU.

0 = Wake-up function Disabled if timer interrupt signal generated.
1 = Wake-up function Enabled if timer interrupt signal generated.

Timer Counter Reset Bit

Setting this bit will reset the internal 8-bit prescale counter, 24-bit up counter value CNT
(TIMERx_CNT[23:0]) and also force CNTEN (TIMERx_CTL[O]) to O.

0 = No effect.
1 = Reset internal 8-bit prescale counter, 24-bit up counter value and CNTEN bit.
Note: This bit will be auto cleared and takes at least 3 TIMERx_CLK clock cycles.

1 RSTCNT

Timer Counting Enable Bit
0 = Stops/Suspends counting.
1 = Starts counting.

Note 1: In stop status, set CNTEN to 1 enables 24-bit counter keeps up counting from the
[0] CNTEN last stop counting value.

Note 2: This bit is auto-cleared by hardware in one-shot mode (OPMODE
(TIMERX_CTL[5:4]) =00) when the timer interrupt flag TIF (TIMERX_INTSTS[0]) is
generated.

Note 3: Writing this bit 1 will not take any effect if RSTCNT (TIMERx_CTL[1]) is also set to
1 at the same time.
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Timer Pre-scale Counter Register (TIMERx PRECNT)

NUC980

Register

Offset

RIW

Description

Reset Value

TIMERO_PRECNT

TMR_BA01+0x004

R/W

Timer O Pre-scale Counter Register

0x0000_0000

TIMER1_PRECNT

TMR_BA01+0x104

R/W

Timer 1 Pre-scale Counter Register

0x0000_0000

TIMER2_PRECNT

TMR_BA23+0x004

R/W

Timer 2 Pre-scale Counter Register

0x0000_0000

TIMER3_PRECNT

TMR_BA23+0x104

R/W

Timer 3 Pre-scale Counter Register

0x0000_0000

TIMER4_PRECNT

TMR_BA45+0x004

R/W

Timer 4 Pre-scale Counter Register

0x0000_0000

TIMERS_PRECNT

TMR_BA45+0x104

RIW

Timer 5 Pre-scale Counter Register

0x0000_0000

31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
PSC
Bits Description
[31:8] Reserved Reserved.
Prescale Counter
Timer input clock or event source is divided by (PSC+1) before it is fed to the timer up
[7:0] PSC counter. If this field is 0 (PSC = 0), then there is no scaling.
Note: If the PSC value is changed, CNT (TIMERx_CNT) is reset to 0 and prescale counter
is reloaded.
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Timer Compare Reqgister (TIMERx CMP)

Register Offset R/W [Description Reset Value
TIMERO_CMP |TMR_BAO01+0x008 [R/W |Timer O Compare Register 0x0000_0000
TIMER1_CMP |TMR_BAO01+0x108 [R/W |Timer 1 Compare Register 0x0000_0000
TIMER2_CMP |TMR_BA23+0x008 [R/W |Timer 2 Compare Register 0x0000_0000
TIMER3_CMP |TMR_BA23+0x108 [R/W |Timer 3 Compare Register 0x0000_0000
TIMER4_CMP |TMR_BA45+0x008 [R/W |Timer 4 Compare Register 0x0000_0000
TIMER5_CMP |TMR_BA45+0x108 [R/W |Timer 5 Compare Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CMPDAT
15 14 13 12 11 10 9 8
CMPDAT
7 6 5 4 3 2 1 0
CMPDAT
Bits Description
[31:24] Reserved Reserved.
Timer Compared Value
CMPDAT is a 24-bit compared value register. When the internal 24-bit up counter value is
equal to CMPDAT value, the CNTIF (TIMERX_INTSTS[O] Timer Interrupt Flag) will be set
to 1.
Time-out period = (Period of timer clock input) * (8-bit PSC + 1) * (24-bit CMPDAT).
Note 1: Never write 0x0 or 0x1 in CMPDAT, or the core will run into unknown state.
[23:0] CMPDAT . . A ) .
Note 2:When the timer is operating in Continuous Counting mode (OPMODE
(TIMERX_CTL[5:4] is 11), the 24-bit up counter will keep counting continuously even if
user writes a new value into CMPDAT field.
Note 3: Whenthe timer is not operating in Continuous Counting mode (OPMODE
(TIMERX_CTL[5:4] is not 11), the 24-bit up counter will restart counting from 0 and usethe
newest CMPDAT value as the timer compared value when user writes a new value into
the CMPDAT field.In addition, the prescale counter will be reloaded.
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Timer Interrupt Enable Reqgister (TIMERX INTEN)

Register Offset R/W |Description Reset Value
LIMERO—INTE TMR_BA01+0x00C|R/W |Timer O Interrupt Enable Register 0x0000_0000
LIMERLINTE TMR_BA01+0x10C|R/W |Timer 1 Interrupt Enable Register 0x0000_0000
LIMERZ—INTE TMR_BA23+0x00C|R/W |Timer 2 Interrupt Enable Register 0x0000_0000
LIMER3_INTE TMR_BA23+0x10C|R/W [Timer 3 Interrupt Enable Register 0x0000_0000
L'MER“—'NTE TMR_BA45+0x00C|RM  [Timer 4 Interrupt Enable Register 0x0000_0000
L'MER!S—'NTE TMR_BA45+0x10C|RMW  [Timer 5 Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CAPIEN CNTIEN
Bits Description
[31:2] Reserved Reserved.
Timer External Capture Interrupt Enable Bit
0 = TMx_EXT (x= 0~5) pin detection Interrupt Disabled.
[1] CAPIEN 1 = TMx_EXT (x= 0~5) pin detection Interrupt Enabled.
Note:CAPIEN is used to enable timer external interrupt. If CAPIEN is enabled, the timer
will rise an interrupt when CAPIF (TIMERX_INTSTS[1]) is 1.
Timer Interrupt EnableBit
0 = Timer Interrupt Disabled.
(] CNTIEN 1 = Timer Interrupt Enabled.
Note:|If this bit is enabled, when the timer interrupt flag CNTIF(TIMERX_INTSTS[O]) is set
to 1, the timer interrupt signal is generated and informed to CPU.
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Timer Interrupt Status Register (TIMERX INTSTS)

Register Offset R/W |Description Reset Value
PSMERO—INTS TMR_BA01+0x010 [R/W |Timer O Interrupt Status Register 0x0000_0000
pSMERl—INTS TMR_BA01+0x110 [R/W |Timer 1 Interrupt Status Register 0x0000_0000
pSMERZ—INTS TMR_BA23+0x010 [R/W |Timer 2 Interrupt Status Register 0x0000_0000
$ISMER3_INTS TMR_BA23+0x110 [R/W |Timer 3 Interrupt Status Register 0x0000_0000
PSMER“—INTS TMR_BA45+0x010 [R/W |Timer 4 Interrupt Status Register 0x0000_0000
PSMERS_INTS TMR_BA45+0x110 [R/W |Timer 5 Interrupt Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CAPFEDF CAPDATOF TWKF Reserved CAPIF CNTIF
Bits Description
[31:7] Reserved Reserved.
Capture Falling Edge Detected Flag
This flag indicates theedge detected on TMx_EXT pin is rising edge or falling edge.
0 = Rising edge detected on TMx_EXT (x= 0~5) pin.
[6] CAPFEDF 1 = Falling edge detected on TMx_EXT (x= 0~5) pin.
Note 1: The timer updates this flag when it updates the Timer Capture Data
(TMR_CAP[23:0]) value.
Note 2:When a new incoming capture event detected before CPU clearing the CAPIF
(TIMERX_INTSTS[1]) status, Timer will keep this bit unchanged.
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Bits Description

Capture Data Overflow Flag

This status is to indicate there is a new incoming capture event detected before CPU
clearing the CAPIF (TIMERX_INTSTS[1]) status.

If the above condition occurred, the Timer will keep register TIMERXx_CAP unchanged and

drop the new capture value.
[5] CAPDATOF _ _ i _
0 = New incoming capture event didn’t detect before CPU clearing CAPIF

(TIMERX_INTSTS[1]) status.

1 = New incoming capture event detected before CPU clearing CAPIF
(TIMERX_INTSTS[1]) status.

Note: This bit is cleared by writing 1 to it.

Timer Wake-up Flag

This bit indicates the interrupt wake-up flag status of timer.
4] TWKE 0 = Timer does not cause CPU wake-up.

1 = CPU wake-up from Idle or Power-down mode if timer time-out interrupt signal
generated.

Note: This bit is cleared by writing 1 to it.

[3:2] Reserved Reserved.

Timer External Capture Interrupt Flag

This bit indicates the timer external capture interrupt flag status.
0 = TMX_EXT (x= 0~5) pin interrupt did not occur.

1 = TMx_EXT (x= 0~5) pin interrupt occurred.

[1] CAPIF Note 1: This bit is cleared by writing 1 to it.

Note 2: When CAPEN (TIMERxX_CTL[16]) bit is set, CAPFUNCS (TIMERx_CTL[17]) bit i
0, and a transition on TMx_EXT (x= 0~5) pin matched the CAPEDGE
(TIMERx_CTL[19:18]) setting, this bit will set to 1 by hardware.

Note 3: If a new incoming capture event detected before CPU clearing the CAPIF status,
the Timer will keep register TIMERX_CAP unchanged and drop the new capture value.

7]

Timer Interrupt Status

This bit indicates the interrupt flag status of Timer while 24-bit timer up counter CNT
(TIMERx_CNT[23:0]) value reaches to CMPDAT (TIMERx_CMP[23:0]) value.

0 = No effect.
1 = CNT (TIMERx_CNT[23:0])value matches the CMPDAT (TIMERx_CMP[23:0]) value.
Note: This bit is cleared by writing 1 to it.

[0] CNTIF
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Timer Counter Data Register (TIMERXx CNT)

Register Offset R/W |Description Reset Value
TIMERO_CNT |TMR_BAO01+0x014 [R/W |Timer O Counter Data Register 0x0000_0000
TIMER1_CNT |TMR_BAO01+0x114 [R/W |Timer 1 Counter Data Register 0x0000_0000
TIMER2_CNT |TMR_BA23+0x014 [R/W [Timer 2 Counter Data Register 0x0000_0000
TIMER3_CNT |TMR_BA23+0x114 [R/W |Timer 3 Counter Data Register 0x0000_0000
TIMER4_CNT |TMR_BA45+0x014 [R/W |Timer 4 Counter Data Register 0x0000_0000
TIMERS5_CNT |TMR_BA45+0x114 [R/W |Timer 5 Counter Data Register 0x0000_0000
31 30 29 28 27 26 25 24
RSTACT Reserved
23 22 21 20 19 18 17 16
CNT
15 14 13 12 11 10 9 8
CNT
7 6 5 4 3 2 1 0
CNT
Bits Description

Reset Active
This bit indicates if the counter reset operation active.

When user write this register, timer starts to reset its internal 24-bit timer up-counter and 8-
bit pre-scale counter to 0. At the same time, timer set this flag to 1 to indicate the counter
[31] RSTACT reset operation is in progress. Once the counter reset operation done, timer clear this bit to
0 automatically.

0 = Reset operation is done.
1 = Reset operation triggered by writing TIMERX_CNT is in progress.
Note: This bit is read only. Write operation wouldn’t take any effect.

[30:24] Reserved Reserved.

Timer Counter Data (Read)

This field can reflect the internal 24-bit timer counter value or external event input counter
value from TMx_ECNT (x=0~5) pin.

[23:0] CNT Counter Reset (Write)

User can write any value to TIEMRx_CNT to reset internal 24-bit timer up-counter and 8-
bit pre-scale counter. This reset operation wouldn’t affect any other timer control registers
and circuit. After reset completed, the 24-bit timer up-counter and 8-bit pre-scale counter
restart the counting based on the TIMERx_CTL register setting.
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Timer Capture Data Register (TIMERXx CAP)

Register Offset R/W |Description Reset Value
TIMERO_CAP |TMR_BA01+0x018 (R Timer 0 Capture Data Register 0x0000_0000
TIMER1_CAP |TMR_BA01+0x118 (R Timer 1 Capture Data Register 0x0000_0000
TIMER2_CAP |TMR_BA23+0x018 |R Timer 2 Capture Data Register 0x0000_0000
TIMER3_CAP |TMR_BA23+0x118 (R Timer 3 Capture Data Register 0x0000_0000
TIMER4_CAP |TMR_BA45+0x018 (R Timer 4 Capture Data Register 0x0000_0000
TIMER5_CAP |TMR_BA45+0x118 (R Timer 5 Capture Data Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CAPDAT
15 14 13 12 11 10 9 8
CAPDAT
7 6 5 4 3 2 1 0
CAPDAT
Bits Description
[31:24] Reserved Reserved.
Timer Capture Data Register
When CAPEN (TIMERx_CTL[16]) bit is set, CAPFUNCS (TIMERx_CTL[17]) bit is O,
CAPCNTMD (TIMERx_CTL[20]) bit is 0, and the transition on TMx_EXT pin matched the
CAPEDGE (TIMERx_CTL[19:18]) setting, CAPIF (TIMERx_INTSTS[1]) will set to 1 and
the current timer counter value CNT (TIMERx_CNT[23:0]) will be auto-loaded into this
CAPDAT field.
[23:0] CAPDAT When CAPEN (TIMERx_CTL[16]) bit is set, CAPFUNCS (TIMERx_CTL[17]) bit is O,
CAPCNTMD (TIMERx_CTL[20]) bit is 1, and the transition on TMx_EXT pin matched the
2" transition of CAPEDGE (TIMERX_CTL[19:18]) setting, CAPIF (TIMERX_INTSTS[1])
will set to 1 and the current timer counter value CNT (TIMERx_CNT[23:0]) will be auto-
loaded into this CAPDAT field.
Note:When edge transition defined by CAPEDGE (TIMERx_CTL[19:18]) is detected on
TMx_EXT (x = 0 ~ 3) before CPU clears the CAPIF (TIMERXISR[1]) status, the timer
keeps this value unchanged and CAPDATOF (TIMERX_INTSTSI5]) is set to 1.
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Timer Extended Control Register (TIMERx ECTL)

Register Offset R/W |Description Reset Value
IIMERO—ECT TMR_BA01+0x020 [R/W |Timer 0 Extended Control Register 0x0000_0000
IIMERl—ECT TMR_BA01+0x120 [R/W |Timer 1 Extended Control Register 0x0000_0000
IIMERZ—ECT TMR_BA23+0x020 [R/W |Timer 2 Extended Control Register 0x0000_0000
IIMERs—ECT TMR_BA23+0x120 [R/W |Timer 3 Extended Control Register 0x0000_0000
[IMERA_ECT |1MR_BA45+0x020 |[RW  |Timer 4 Extended Control Register 0x0000_0000
[IMERS_ECT |1MR_BA45+0x120 [RW  |Timer 5 Extended Control Register 0x0000_0000
31 30 29 28 27 26 25 24
EVNTDPCNT
23 22 21 20 19 18 17 16
Reserved SRCSEL
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
Event Drop Count
This field indicates timer how many events dropped after inter-timer trigger function
enable.
[31:24] EVNTDPCNT For example, if user configured EVNTDPCNT to 7, timer would drop 7 first incoming
events and starts the inter-timer trigger operation when it get 8" event.
Note: ECNTDPCNT only takes effect when INTRTGEN (TIMERx_CTL[24]) INTRTGMD
(TIMERX_CTL][25]) are both set to 1.
[23:17] Reserved Reserved.
Capture Source Select
[16] SRCSEL 0 = Capture source is from TMx_EXT pin.
1 = Capture source is from RTC 1Hz signal for RTC clock calibration.
[15:0] Reserved Reserved.
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6.10 Pulse Width Modulation (PWM)

6.10.1 Overview

This chip has 2 PWM controllers, PWMO and PWM1. Each PWM controller has 4 independent PWM
outputs.

PWMO has 4 independent PWM outputs, CHO~CH3, or 2 complementary PWM pairs, (CHO, CH1),
(CH2, CH3) with 2 programmable dead-zone generators. PWM1 has 4 independent PWM outputs,
CH4~CH7, or 2 complementary PWM pairs, (CH4, CH5), (CH6, CH7) with 2 programmable dead-zone
generators. Each PWM pair has one prescaler, one clock divider, two clock selectors, two 16-bit PWM
counters, two 16-bit comparators, and one dead-zone e generator. They are all driven by APB system
clock (PCLK) in chip. Each PWM channel can be used as a timer and issue interrupt independently.

Two channels PWM Timers in one pair share the same prescaler. The Clock divider provides each
PWM channel with 5 divided clock sources (1, 1/2, 1/4, 1/8, 1/16). Each channel receives its own clock
signal from clock divider which receives clock from 8-bit prescaler. The 16-bit down-counter in each
channel receive clock signal from clock selector and can be used to handle one PWM period. The 16-
bit comparator compares PWM counter value with threshold value in register CMR (PWM_CMR[15:0])
loaded previously to generate PWM duty cycle. The clock signal from clock divider is called PWM
clock. The dead-zone generator utilizes PWM clock as clock source. Once the dead-zone generator is
enabled, two outputs of the corresponding PWM channel pair will be replaced by the output of dead-
zone generator. The dead-zone generator is used to control off-chip power device.

To prevent PWM driving output pin with unsteady waveform, 16-bit down-counter and 16-bit
comparator are implemented with double buffering feature. User can feel free to write data to counter
buffer register and comparator buffer register without generating glitch. When 16-bit down-counter
reaches zero, the interrupt request is generated to inform CPU that time is up. When counter reaches
zero, if counter is set as periodic mode, it is reloaded automatically and start to generate next cycle.
User can set PWM counter as one-shot mode instead of periodic mode. If counter is set as one-shot
mode, counter will stop and generate one interrupt request when it reaches zero. The value of
comparator is used for pulse width modulation. The counter control logic changes the output level
when down-counter value matches the value of compare register.

6.10.2 Features

8 PWM channels with a 16-bit down counter and an interrupt each

4 complementary PWM pairs, (CHO, CH1), (CH2, CH3), (CH4, CH5), (CH6, CHY), each
with a programmable dead-zone generator

Internal 8-bit prescaler and a clock divider for each PWM paired channel
Independent clock source selection for each PWM channel

Internal 16-bit down counter and 16-bit comparator for each independent PWM channel

PWM down-counter supports One-shot or Periodic mode
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6.10.3 Block Diagram
Figure 6.10-1 describes the architecture of one PWM pair.

PWMx_CLK Dead-Zone
Generator 0 DZENx.x+1
CLKSELx (PWM_PCR[4])
(PWM_CSR[2:0]) A
l PWMx_CNR  p\wiMx CMR
B CHX_INV
> l l (PWM_PCR[10]) )
I
= _| Control —»l>@—> 1
T2 1 logic »
7 DZENx.x+1
PCLK |
8-bit M CLKSELx+1 (PWM_PCR[4])
Prescaler —» (PWM_CSR[6:4])
—» PWMX+1_CNR CHx+1_INV
l PWMX+1—CMR (PWM_PCR[2])
—
7 L -
b o
= Control —% >O—»
" § logic -,
L x
Note:x=0,2,4,6 4

Figure 6.10-1 Two Channels of PWM in One Pair

6.10.4 Basic Configuration
6.10.4.1 PWMO Basic Configurations
® Clock Source Configuration
- Enable PWMO controller clock in PWMOCKEN (CLK_PCLKEN1[26]).
® Reset Configuration
- Reset PWMO controller in PWMORST (SYS_APBIPRST1[26]).

® Pin Configuration

Group Pin Name GPIO MFP
PF.5 MFP4

PWMO0O PWMO0O PD.12, PG.0 MFP6
PG.10 MFP7
PF.6 MFP4

PWMO1 PWMO1 PD.13, PG.1 MFP6
PA.15 MFP7
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PB.13, PF.7 MFP4
PWMO02 PWMO02 PD.14, PG.2 MFP6
PA.14 MFP7
PF.8 MFP4
PWMO03 PWMO03 PD.15, PG.3 MFP6
PA.13 MFP7

6.10.4.2 PWML1 Basic Configurations
® Clock Source Configuration
- Enable PWM1 controller clock in PWM1CKEN (CLK_PCLKEN1[27]).
® Reset Configuration
- Reset PWML1 controller in PWM1RST (SYS_APBIPRST1[27]).

® Pin Configuration

Group Pin Name GPIO MFP
PB.12 MFP2
PWM10 PWM10 PF.9 MFP4
PG.6, PG.11 MFP6
PB.11 MFP2
PWM11 PWM11 PF.10 MFP4
PG.7, PG.12 MFP6
PB.10 MFP2
PWM12 PWM12 PE.10 MFP4
PG.8, PG.13 MFP6
PB.9 MFP2
PWM13 PWM13 PE.12 MFP4
PG.9, PG.14 MFP6

6.10.5 Functional Description
6.10.5.1 PWM Timer Operation

The PWM period and duty control are decided by register CNR (PWM_CNR[15:0]) and CMR
(PWM_CMR[15:0]). The PWM-timer timing operation is shown in Figure 6.10-2. The pulse width
modulation follows the formula below and the legend of PWM-Timer Comparator is shown in Figure
6.10-2.

PWM frequency = PCLK/(prescale+1)*(clock divider)/(CNR+1); depending on selected PWM channel.
Duty ratio = (CMR+1)/(CNR+1).

CMR >= CNR: PWM output is always high.

CMR < CNR: PWM low width = (CNR - CMR) unitl; PWM high width = (CMR+1) unit.
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If CMR = 0: PWM low width = (CNR) unit; PWM high width = 1 unit.
Note: 1. Unit = one PWM clock cycle.

Start Update
Initialize ¢ new CMR
PWM
CMR+1 PWM Timer CMR l |
Comparator
CNR Output CNR
PWM
Ouput
» CNR+ <€ —>CMR+1 <€

Figure 6.10-2 Legend of Internal Comparator Output of PWM-Timer

6.10.5.2 PWM Double Buffering, Periodic and One-shot Operation

The PWM timers have double buffering function; the reload value is updated at the start of next period
without affecting current timer operation. The PWM counter value can be written into CNR
(PWM_CNR[15:0)).

ChannelO, For example, the bit CHOMOD (PWM_PCR[3]) defines PWM operation in Periodic or One-
shot mode If CHOMOD (PWM_CTLJ[3]) is set to one (Periodic mode), the controller loads CNR
(PWM_CNRJ[15:0]) to PWM counter when PWM counter reaches zero. If CNR (PWM_CNRJ[15:0]) is
set to zero, PWM counter will be halt when PWM counter counts to zero.

In One-shot mode (CHOMOD=0; PWM_PCR[3]=0), the corresponding channel will output only one
cycle of duty waveform and then PWM counter will be stopped if no further corresponding duty register
updated. When PWM counter is running, updating corresponding duty register will engage the next
cycle of duty waveform.

Write Write Write Write
CN= 150 CN=199 CN=99 CN=0
CM=50 CM=49 CM=0 CM=XX
Start Stop
PWM
Waveform
51 50 1
< » < » >
write a nonzero number to 4
prescaler& setup clock 151 200 100
dividor < > > »

Figure 6.10-3 PWM Double Buffer lllustration

6.10.5.3 Modulate Duty Ratio

The double buffering function allows CMR (PWM_CMRJ[15:0]) to be written at any point in current
cycle. The loaded value will take effect from next cycle.
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Write Write Write
CMR=100 CMR=50 CMR=0
1 PWM cycle=151 1 PWM cycle=151 1 PWM cycle=151

NUC980

Modulate PWM controller ouput duty ratio (CNR=150)

Figure 6.10-4 PWM Controller Output Duty Ratio

6.10.5.4 Dead-Zone Generator

The PWM implements dead-zone generator. They are built for power device protection. This function
generates a programmable time gap called “dead-zone” to delay PWM rising output, and it is in order
to prevent damage for the power switch devices that connected to the PWM output pins. User can
program Dead-Zone counter to determine the dead-zone interval, for example, of channel 0, 1 pair
with DZL01 (PWMx_PPR[23:16]). The dead-zone period of channel 0, 1 pair can be calculated by
(PWM_CLK period x (DZL01 + 1)) and the enable bit is DZENO1 (PWM_PCR[4]).

T .
L] ]

PWM Timer
CHO Output

PWM Timer
Inversed CH1
Output

Dead-Zone

Generator I
CHO output
Dead-Zone

Generator
CH1 output

S

I Dead zone interval

Figure 6.10-5 Paired PWM Output with Dead-Zone Generation Operation

6.10.5.5 PWM-Timer Start Procedure

Take PWM channel 0 for example, and the following procedure is for starting a PWM drive.
® Set clock selector CLKSELO (PWM_CSR[2:0])
® Set prescaler PRESCALEO1 (PWM_PPR[7:0])

® Set inverter on/off, dead-zone generator on/off, Periodic/One-shot mode and stop PWM-
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timer (PWM_PCR)
Set interrupt enable register PIERO (PWM_PIER[O])
Set the corresponding GPI/O pins to PWM function

Set PWM comparator register CMR (PWM_CMRJ[15:0]) and PWM counter register CNR
(PWM_CNRJ15:0]) for setting PWM period and duty length

® Enable PWM down-counter start running (Set CHOEN = 1 (PWM_PCRJ[0]))

The procedure mentioned above may be not set up in the order and PWM Timer can still work fine.
6.10.5.6 PWM-Timer Stop Procedure

Take PWM channel 0 for example.

Method 1: Set 16-bit down counter CNR (PWM_CNRJ[15:0]) as 0, and monitor data register PDR
(PWM_PDRJ[15:0]). When PDR (PWM_PDR[15:0]) reaches to 0, disable PWM Timer by setting
CHOEN = 0 (PWM_PCR[0] = 0). (Recommended)

Method 2: Set 16-bit down counter CNR (PWM_CNR[15:0]) as 0. When interrupt request happen,
disable PWM Timer by setting CHOEN = 0 (PWM_PCR[0] = 0). (Recommended)

Method 3: Disable PWM Timer by setting CHOEN = 0 (PWM_PCR[0] = 0). (Not recommended)
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6.10.6 Register Map
R: read only, W: write only, R/W: both read and write.

NUC980

Register Offset R/W Description Reset Value
PWM Base Address:

PWMO_BA = 0xB005_8000

PWM1_BA = 0xB005_9000

PWMO_PPR |PWMO_BA+0x000 |R/W PWMO Pre-scale Register 0x0000_0000
PWM1_PPR |PWM1_BA+0x000 |R/W PWML1 Pre-scale Register 0x0000_0000
PWMO_CSR |PWMO_BA+0x004 |R/W PWMO Clock Select Register 0x0000_0000
PWM1_CSR |PWM1_BA+0x004 |R/W PWM1 Clock Select Register 0x0000_0000
PWMO_PCR |PWMO_BA+0x008 |R/W PWMO Control Register 0x0000_0000
PWM1_PCR |PWM1_BA+0x008 |R/W PWM1 Control Register 0x0000_0000
PWMO_CNR |PWMO_BA+0x00C |R/W PWMO Counter Register 0 0x0000_0000
PWMO_CMR |PWMO_BA+0x010 |R/W PWMO Comparator Register 0 0x0000_0000
PWMO_PDR |PWMO_BA+0x014 |R PWMO Data Register 0 0x0000_0000
PWM1_CNR |PWMO_BA+0x018 |R/W PWMO Counter Register 1 0x0000_0000
PWM1_CMR |PWMO_BA+0x01C [R/W PWMO Comparator Register 1 0x0000_0000
PWM1_PDR |PWMO_BA+0x020 |R PWMO Data Register 1 0x0000_0000
PWM2_CNR |PWMO_BA+0x024 [R/W PWMO Counter Register 2 0x0000_0000
PWM2_CMR |PWMO_BA+0x028 [R/W PWMO Comparator Register 2 0x0000_0000
PWM2_PDR |PWMO_BA+0x02C |R PWMO Data Register 2 0x0000_0000
PWM3_CNR |PWMO_BA+0x030 [R/W PWMO Counter Register 3 0x0000_0000
PWM3_CMR |PWMO_BA+0x034 |R/W PWMO0 Comparator Register 3 0x0000_0000
PWM3_PDR |PWMO_BA+0x038 |R PWMO Data Register 3 0x0000_0000
PWM4_CNR |PWM1_BA+0x00C [R/W PWM1 Counter Register 4 0x0000_0000
PWM4_CMR |PWM1_BA+0x010 |R/W PWM1 Comparator Register 4 0x0000_0000
PWM4_PDR |PWM1_BA+0x014 |R PWM1 Data Register 4 0x0000_0000
PWM5_CNR |PWM1_BA+0x018 |R/W PWM1 Counter Register 5 0x0000_0000
PWM5_CMR |PWM1_BA+0x01C |R/W PWM1 Comparator Register 5 0x0000_0000
PWM5_PDR [|PWM1_BA+0x020 |R PWML1 Data Register 5 0x0000_0000
PWM6_CNR |PWM1_BA+0x024 |R/W PWM1 Counter Register 6 0x0000_0000
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PWM6_CMR |PWM1_BA+0x028 |R/W PWM1 Comparator Register 6 0x0000_0000
PWM6_PDR |PWM1_BA+0x02C |R PWML1 Data Register 6 0x0000_0000
PWM7_CNR |PWM1_BA+0x030 |R/W PWM1 Counter Register 7 0x0000_0000
PWM7_CMR |PWM1_BA+0x034 |R/W PWM1 Comparator Register 7 0x0000_0000
PWM7_PDR |PWM1_BA+0x038 |R PWML1 Data Register 7 0x0000_0000
PWMO_PIER |PWMO_BA+0x03C |R/W PWMO Timer Interrupt Enable Register 0x0000_0000
PWM1_PIER |PWM1_BA+0x03C |R/W PWML1 Timer Interrupt Enable Register 0x0000_0000
PWMO_PIIR |PWMO_BA+0x040 |R/W PWMO Timer Interrupt Indication Register 0x0000_0000
PWM1_PIIR |PWM1_BA+0x040 [R/W PWM1 Timer Interrupt Indication Register 0x0000_0000
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6.10.7 Register Description
PWMO Pre-scale Register (PWMO PPR)

Register Offset R/W  |Description Reset Value
PWMO_PPR |PWMO_BA+0x000 R/W PWMO Pre-scale Register 0x0000_0000
31 30 29 28 27 26 25 24
DZL23
23 22 21 20 19 18 17 16
DzL01
15 14 13 12 11 10 9 8
PRESCALE23
7 6 5 4 & 2 1 0
PRESCALEO1
Bits Description

Dead-zone Length Register 1
[31:24] DzL23 These 8 bits determine the dead-zone length of channel 2, 3 pair.
The unit time of dead-zone length is received from clock selector A.

Dead-zone Length Register 0
[23:16] DzL01 These 8 bits determine the dead-zone length of channel 0, 1 pair.
The unit time of dead-zone length is received from clock selector A.

Prescale Register for Channel 2 & 3
[15:8] PRESCALE23 Prescale output clock frequency = PCLK / (PRESCALE23 + 1).
If PPR=0, then the prescale output clock will be stopped.

Prescale Register for Channel 0 & 1
[7:0] PRESCALEO1 Prescale output clock frequency = PCLK / (PRESCALEO1 + 1).
If PPR=0, then the prescale output clock will be stopped.
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PWM1 Pre-scale Register (PWMQO PPR)

Register Offset R/W  |Description Reset Value
PWM1_PPR |PWM1_BA+0x000 R/W PWM1 Pre-scale Register 0x0000_0000
31 30 29 28 27 26 25 24
DzZL67
23 22 21 20 19 18 17 16
DZL45
15 14 13 12 11 10 9 8
PRESCALEG67
7 6 5 4 3 2 1 0
PRESCALE45
Bits Description

Dead-zone Length Register 3
[31:24] DZL67 These 8 bits determine the dead-zone length of channel 6, 7 pair.
The unit time of dead-zone length is received from clock selector B.

Dead-zone Length Register 2
[23:16] DZL45 These 8 bits determine the dead-zone length of channel 4, 5 pair.
The unit time of dead-zone length is received from clock selector B.

Prescale Register for Channel 6 & 7
[15:8] PRESCALEG67 Prescale output clock frequency = PCLK / (PRESCALEG7 + 1).
If PPR=0, then the prescale output clock will be stopped.

Prescale Register for Channel 4 & 5
[7:0] PRESCALE45 Prescale output clock frequency = PCLK / (PRESCALEO1 + 1).
If PPR=0, then the prescale output clock will be stopped.
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PWMO Clock Select Reqgister (PWMO0O CSR)

Register Offset R/W  [Description Reset Value
PWMO_CSR |PWMO0_BA+0x004 R/W  |PWMO Clock Select Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CLKSEL3 Reserved CLKSEL2
7 6 5 4 3 2 1 0
Reserved CLKSEL1 Reserved CLKSELO
Bits Description
[31:15] Reserved Reserved.

Channel 3 Clock Source Selection

Select PWM clock source for PWM timer channel 3
000 = Prescale output divided by 2.

[14:12] CLKSEL3 001 = Prescale output divided by 4.

010 = Prescale output divided by 8.

011 = Prescale output divided by 16.

100 = Prescale output divided by 1.

[11] Reserved Reserved.

Channel 2 Clock Source Selection
[10:8] CLKSEL2 Select PWM clock source for PWM timer channel 2
(Table is the same as CH3)

[7] Reserved Reserved.

Channel 1 Clock Source Selection
[6:4] CLKSEL1 Select PWM clock source for PWM timer channel 1
(Table is the same as CH3)

[3] Reserved Reserved.

Channel 0 Clock Source Selection
[2:0] CLKSELO Select PWM clock source for PWM timer channel O
(Table is the same as CH3)
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PWM1 Clock Select Reqgister (PWM1 CSR)

Register Offset R/W  [Description Reset Value
PWM1_CSR |PWM1_BA+0x004 R/W  |PWML1 Clock Select Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CLKSEL7 Reserved CLKSEL6
7 6 5 4 3 2 1 0
Reserved CLKSEL5 Reserved CLKSEL4
Bits Description
[31:15] Reserved Reserved.

Channel 7 Clock Source Selection

Select PWM clock source for PWM timer channel 7
000 = Prescale output divided by 2.

[14:12] CLKSEL7 001 = Prescale output divided by 4.

010 = Prescale output divided by 8.

011 = Prescale output divided by 16.

100 = Prescale output divided by 1.

[11] Reserved Reserved.

Channel 6 Clock Source Selection
[10:8] CLKSEL6 Select PWM clock source for PWM timer channel 6
(Table is the same as CH7)

[7] Reserved Reserved.

Channel 6 Clock Source Selection
[6:4] CLKSEL5 Select PWM clock source for PWM timer channel 5
(Table is the same as CH7)

[3] Reserved Reserved.

Channel 4 Clock Source Selection
[2:0] CLKSEL4 Select PWM clock source for PWM timer channel 4
(Table is the same as CH7)
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PWMO Control Register (PWMQO PCR)

Register Offset R/W Description Reset Value
PWMO_PCR |PWMO_BA+0x008 R/W PWMO Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved CH3MOD CH3INV Reserved CH3EN
15 14 13 12 11 10 9 8
CH2MOD CH2INV Reserved CH2EN CH1IMOD CH1INV Reserved CHI1EN
7 6 5 4 B 2 1 0
Reserved DZEN23 DZENO1 CHOMOD CHOINV Reserved CHOEN
Bits Description
[31:20] Reserved Reserved.
Channel 3 Periodic/One-shot Mode
[19] CH3MOD 0 = PWM counter of channel 3 operates as One-shot mode.
1 = PWM counter of channel 3 operates as Periodic mode.
Channel 3 Inverter Switch
[18] CH3INV 0 = Inverter OFF. The output polarity of PWM channel 3 will be kept as usual.
1 = Inverter ON. The output polarity of PWM channel 3 will be inverted.
[17] Reserved Reserved.
Channel 3 Enable Bit
[16] CH3EN 0 = Output of PWM channel 3 Disabled.
1 = Output of PWM channel 3 Enabled.
Channel 2 Periodic/One-shot Mode
[15] CH2MOD 0 = PWM counter of channel 2 operates as One-shot mode.
1 = PWM counter of channel 2 operates as Periodic mode.
Channel 2 Inverter Switch
[14] CH2INV 0 = Inverter OFF. The output polarity of PWM channel 2 will be kept as usual.
1 = Inverter ON. The output polarity of PWM channel 2 will be inverted.
[13] Reserved Reserved.
Channel 2 Enable Bit
[12] CH2EN 0 = Output of PWM channel 2 Disabled.
1 = Output of PWM channel 2 Enabled.
Channel 1 Periodic/One-shot Mode
[11] CH1MOD 0 = PWM counter of channel 1 operates as One-shot mode.
1 = PWM counter of channel 1 operates as Periodic mode.
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Channel 1 Inverter Switch
[10] CHI1INV 0 = Inverter OFF. The output polarity of PWM channel 1 will be kept as usual.
1 = Inverter ON. The output polarity of PWM channel 1 will be inverted.

[9] Reserved Reserved.

Channel 1 Enable Bit
[8] CH1EN 0 = Output of PWM channel 1 Disabled.
1 = Output of PWM channel 1 Enabled.

[7:6] Reserved Reserved.

Dead-zone Generator 1 Enable Bit
[5] DZEN23 0 = Dead-Zone output of PWM channel 2, 3 Disabled.
1 = Dead-Zone output of PWM channel 2, 3 Enabled.

Dead-zone Generator 0 Enable Bit
[4] DZENO1 0 = Dead-Zone output of PWM channel 0, 1 Disabled.
1 = Dead-Zone output of PWM channel 0, 1 Enabled.

Channel 0 Periodic/One-shot Mode
[3] CHOMOD 0 = PWM counter of channel 0 operates as One-shot mode.
1 = PWM counter of channel 0 operates as Periodic mode.

Channel 0 Inverter Switch
[2] CHOINV 0 = Inverter OFF. The output polarity of PWM channel O will be kept as usual
1 = Inverter ON. The output polarity of PWM channel 0 will be inverted

[1] Reserved Reserved.

Channel 0 Enable Bit
[0] CHOEN 0 = Output of PWM channel 0 Disabled.
1 = Output of PWM channel 0 Enabled.
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PWM1 Control Register (PWM1 PCR)

Register Offset R/W Description Reset Value
PWM1_PCR |PWM1_BA+0x008 R/W PWMZ1 Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved CH7MOD CH7INV Reserved CH7EN
15 14 13 12 11 10 9 8
CH6MOD CH6INV Reserved CH6EN CH5MOD CHS5INV Reserved CH5EN
7 6 5 4 B 2 1 0
Reserved DZEN67 DZEN45 CH4MOD CH4INV Reserved CH4EN
Bits Description
[31:20] Reserved Reserved.
Channel 7 Periodic/One-shot Mode
[19] CH7MOD 0 = PWM counter of channel 7 operates as One-shot mode.
1 = PWM counter of channel 7 operates as Periodic mode.
Channel 7 Inverter Switch
[18] CH7INV 0 = Inverter OFF. The output polarity of PWM channel 7 will be kept as usual.
1 = Inverter ON. The output polarity of PWM channel 7 will be inverted.
[17] Reserved Reserved.
Channel 7 Enable Bit
[16] CH7EN 0 = Output of PWM channel 7 Disabled.
1 = Output of PWM channel 7 Enabled.
Channel 6 Periodic/One-shot Mode
[15] CHeMOD 0 = PWM counter of channel 6 operates as One-shot mode.
1 = PWM counter of channel 6 operates as Periodic mode.
Channel 6 Inverter Switch
[14] CHG6INV 0 = Inverter OFF. The output polarity of PWM channel 6 will be kept as usual.
1 = Inverter ON. The output polarity of PWM channel 6 will be inverted.
[13] Reserved Reserved.
Channel 6 Enable Bit
[12] CH6EN 0 = Output of PWM channel 6 Disabled.
1 = Output of PWM channel 6 Enabled.
Channel 5 Periodic/One-shot Mode
[11] CH5MOD 0 = PWM counter of channel 5 operates as One-shot mode.
1 = PWM counter of channel 5 operates as Periodic mode.
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Channel 5 Inverter Switch
[10] CHSINV 0 = Inverter OFF. The output polarity of PWM channel 5 will be kept as usual.
1 = Inverter ON. The output polarity of PWM channel 5 will be inverted.

[9] Reserved Reserved.

Channel 5 Enable Bit
[8] CH5EN 0 = Output of PWM channel 5 Disabled.
1 = Output of PWM channel 5 Enabled.

[7:6] Reserved Reserved.

Dead-zone Generator 3 Enable Bit
[5] DZENG67 0 = Dead-Zone output of PWM channel 6, 7 Disabled.
1 = Dead-Zone output of PWM channel 6, 7 Enabled.

Dead-zone Generator 2 Enable Bit
[4] DZEN45 0 = Dead-Zone output of PWM channel 4, 5 Disabled.
1 = Dead-Zone output of PWM channel 4, 5 Enabled.

Channel 4 Periodic/One-shot Mode
[3] CH4MOD 0 = PWM counter of channel 4 operates as One-shot mode.
1 = PWM counter of channel 4 operates as Periodic mode.

Channel 4 Inverter Switch
[2] CH4INV 0 = Inverter OFF. The output polarity of PWM channel 4 will be kept as usual.
1 = Inverter ON. The output polarity of PWM channel 4 will be inverted.

[1] Reserved Reserved.

Channel 4 Enable Bit
[0] CH4EN 0 = Output of PWM channel 4 Disabled.
1 = Output of PWM channel 4 Enabled.
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PWM Counter Register (PWM CNR)

Register Offset R/W  |Description Reset Value
PWMO_CNR |PWMO_BA+0x00C R/W PWMO Counter Register 0 0x0000_0000
PWM1_CNR |PWMO_BA+0x018 R/W PWMO Counter Register 1 0x0000_0000
PWM2_CNR |PWMO_BA+0x024 R/W PWMO Counter Register 2 0x0000_0000
PWM3_CNR |PWMO_BA+0x030 R/W PWMO Counter Register 3 0x0000_0000
PWM4_CNR |PWM1_BA+0x00C R/W PWM1 Counter Register 4 0x0000_0000
PWM5_CNR |PWM1_BA+0x018 R/W PWM1 Counter Register 5 0x0000_0000
PWM6_CNR |PWM1_BA+0x024 R/W PWM1 Counter Register 6 0x0000_0000
PWM7_CNR |PWM1_BA+0x030 R/W PWM1 Counter Register 7 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
CNR
7 6 5 4 3 2 1 0
CNR
Bits Description
[31:16] Reserved Reserved.
PWM Counter Reload Value
The PWM period = CNR + 1, and if CNR is set to zero, PWM down-counting will be
[15:0] CNR stopped.
Note: Software can write a value to CNR at any time, and it will take effect in next
PWM period.
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PWM Comparator Register (PWM CMR)

Register Offset R/W Description Reset Value
PWMO_CMR |PWMO_BA+0x010 R/W PWMO Comparator Register 0 0x0000_0000
PWM1_CMR |PWMO_BA+0x01C R/W PWMO Comparator Register 1 0x0000_0000
PWM2_CMR |PWMO_BA+0x028 R/W PWMO Comparator Register 2 0x0000_0000
PWM3_CMR |PWMO_BA+0x034 R/W PWMO0 Comparator Register 3 0x0000_0000
PWM4_CMR |PWM1_BA+0x010 R/W PWM1 Comparator Register 4 0x0000_0000
PWM5_CMR |PWM1_BA+0x01C R/W PWM1 Comparator Register 5 0x0000_0000
PWM6_CMR |PWM1_BA+0x028 R/W PWM1 Comparator Register 6 0x0000_0000
PWM7_CMR |PWM1_BA+0x034 R/W PWM1 Comparator Register 7 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
CMR
7 6 5 4 3 2 1 0
CMR
Bits Description
[31:16] Reserved Reserved.
PWM Comparator Register
PWM duty length follows the description below:
[15:0] CMR CMR >= CNR : PWM output is- always high. .
CMR < CNR : PWM output high for (CMR + 1) unit
CMR =0 : PWM output high for 1 unit.
(Unit : 1 PWM clock cycle)
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PWM Data Register (PWM PDR)

Register Offset R/W  |Description Reset Value
PWMO_PDR |PWMO_BA+0x014 R PWMO Data Register 0 0x0000_0000
PWM1_PDR |PWMO_BA+0x020 R PWMO Data Register 1 0x0000_0000
PWM2_PDR |PWMO0_BA+0x02C R PWMO Data Register 2 0x0000_0000
PWM3_PDR |PWMO0_BA+0x038 R PWMO Data Register 3 0x0000_0000
PWM4_PDR |PWM1_BA+0x014 R PWM1 Data Register 4 0x0000_0000
PWM5_PDR |PWM1_BA+0x020 R PWML1 Data Register 5 0x0000_0000
PWM6_PDR |PWM1_BA+0x02C R PWM1 Data Register 6 0x0000_0000
PWM7_PDR [PWM1_BA+0x038 R PWM1 Data Register 7 0x0000_0000

31 30 29 28 27 26 25 24

Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
PDR
7 6 5 4 3 2 1 0
PDR
Bits Description
[31:16] Reserved Reserved.
[15:0] DR PWM Data Register
It indicates the current value of the PWM down-counter.
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PWMO Timer Interrupt Enable Register (PWMO0O PIER)

Register Offset R/W Description Reset Value
PWMO_PIER |PWMO_BA+0x03C R/W PWMO Timer Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PIER3 PIER2 PIER1 PIERO
Bits Description
[31:4] Reserved Reserved.

PWM Timer Channel 3 Interrupt Enable Bit
[3] PIER3 0 = PWM interrupt function of channel 3 Disabled.
1 = PWM interrupt function of channel 3 Enabled.

PWM Timer Channel 2 Interrupt Enable Bit
[2] PIER2 0 = PWM interrupt function of channel 2 Disabled.
1 = PWM interrupt function of channel 2 Enabled.

PWM Timer Channel 1 Interrupt Enable Bit
[1] PIER1 0 = PWM interrupt function of channel 1 Disabled.
1 = PWM interrupt function of channel 1 Enabled.

PWM Timer Channel O Interrupt Enable Bit
[0] PIERO 0 = PWM interrupt function of channel 0 Disabled.
1 = PWM interrupt function of channel 0 Enabled.
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PWM1 Timer Interrupt Enable Register (PWM1 PIER)

Register Offset R/W Description Reset Value
PWM1_PIER |PWM1_BA+0x03C R/W PWML1 Timer Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PIER7 PIER6 PIERS PIER4
Bits Description
[31:4] Reserved Reserved.

PWM Timer Channel 7 Interrupt Enable Bit
[3] PIER7 0 = PWM interrupt function of channel 7 Disabled.
1 = PWM interrupt function of channel 7 Enabled.

PWM Timer Channel 6 Interrupt Enable Bit
[2] PIER6 0 = PWM interrupt function of channel 6 Disabled.
1 = PWM interrupt function of channel 6 Enabled.

PWM Timer Channel 5 Interrupt Enable Bit
[1] PIERS 0 = PWM interrupt function of channel 5 Disabled.
1 = PWM interrupt function of channel 5 Enabled.

PWM Timer Channel 4 Interrupt Enable Bit
[0] PIER4 0 = PWM interrupt function of channel 4 Disabled.
1 = PWM interrupt function of channel 4 Enabled.
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PWMO Timer Interrupt Indication Reqgister (PWMO PIIR)

Register Offset R/W Description Reset Value
PWMO_PIIR |PWMO_BA+0x040 R/W PWMO Timer Interrupt Indication Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PIIR3 PIIR2 PIIR1 PIIRO
Bits Description
[31:4] Reserved Reserved.

PWM Timer Channel 3 Interrupt Flag
[3] PIIR3 This bit is set by hardware when PWM channel 3 counter reaches zero.
Note: This bit is cleared by writing 1 to it.

PWM Timer Channel 2 Interrupt Flag
[2] PIIR2 This bit is set by hardware when PWM channel 2 counter reaches zero.
Note: This bit is cleared by writing 1 to it.

PWM Timer Channel 1 Interrupt Flag
[1] PIIR1 This bit is set by hardware when PWM channel 1 counter reaches zero.
Note: This bit is cleared by writing 1 to it.

PWM Timer Channel O Interrupt Flag
[0] PIIRO This bit is set by hardware when PWM channel 0 counter reaches zero.
Note: This bit is cleared by writing 1 to it.
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PWM1 Timer Interrupt Indication Reqgister (PWM1 PIIR)

Register Offset R/W Description Reset Value
PWM1_PIIR |PWM1_BA+0x040 R/W PWMZ1 Timer Interrupt Indication Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PIIR7 PIIR6 PIIR5 PlIR4
Bits Description
[31:4] Reserved Reserved.

PWM Timer Channel 7 Interrupt Flag
[3] PIIR7 This bit is set by hardware when PWM channel 7 counter reaches zero.
Note: This bit is cleared by writing 1 to it.

PWM Timer Channel 6 Interrupt Flag
[2] PIIR6 This bit is set by hardware when PWM channel 6 counter reaches zero.
Note: This bit is cleared by writing 1 to it.

PWM Timer Channel 5 Interrupt Flag
[1] PIIR5 This bit is set by hardware when PWM channel 5 counter reaches zero.
Note: This bit is cleared by writing 1 to it.

PWM Timer Channel 4 Interrupt Flag
[0] PIIR4 This bit is set by hardware when PWM channel 4 counter reaches zero.
Note: This bit is cleared by writing 1 to it.
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6.11 Watchdog Timer (WDT)

6.11.1 Overview

The purpose of Watchdog Timer (WDT) is to perform a system reset when system runs into an
unknown state. This prevents system from hanging for an infinite period of time. Besides, this
Watchdog Timer supports the function to wake-up system from ldle/Power-down mode.
6.11.2 Features

20-bit free running up counter for WDT time-out interval

Selectable time-out interval (2* ~ 2%°) and the time-out interval is 0.48828125 ms ~ 32 s if
WDT_CLK = 32.768 kHz

System kept in reset state for a period of (1 / WDT_CLK) * 63

Supports selectable WDT reset delay period, including 1026 ~ 130 ~ 18 or 3WDT_CLK
reset delay period

® Supports to force WDT enabled after chip powered on or reset by setting WDTON
(SYS_PWRON [3])

® Supports WDT time-out wake-up function only if WDT clock source is selected as LXT.

6.11.3 Block Diagram

| RSTCNT(WDT_RSTCNT[31:0)) |

Watchdog
Counter | 20-bit WDT Counter (WDT_CTLI3) Interrupt

o|4.|4| ...... |17|1s|19| 'NTgNG
—L ro [Time- Reset | (WDT_CTL[6] Watchdog

_ )
[ Joooty Out Delay Reset [Note 1]
1 .y |Interval »| Period (WDT_nRST)
lottyy | Period Select - >
H% > select [Ngt:cs] RSTEN
WDT_CLK [Note 2] ? (WDT_CTL[1]) RSTE
>
WDTEN ‘ ‘ TOUTSEL ‘ (WDT_CTL[2])
(WDT_CTL[7]) (WDT_CTL[11:8]) Wakeup CPU from
Power - down mode
r—————————— >
WKEN
(WDT_CTL[4]) WKF
(WDT_CTL[5))

Figure 6.11-1 Watchdog Timer Block Diagram

Note 1: WDT resets CPU and lasts 63 WDT_CLK.

Note 2: Chip can be woken up by WDT time-out interrupt signal generated only if WDT clock source is
selected to LXT.

Note 3: The WDT reset delay period can be selected as 3/18/130/1026 WDT_CLK.

6.11.4 Basic Configuration
® Clock source configuration
- Enable WDT peripheral clock in WDTCKEN (CLK_PCLKENOI[Q]).
® Reset Configuration
- Reset WDT in WDTRST (SYS_APBIPRSTO[0]).
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The WDT clock control and block diagram are shown as Figure 6.11-2.

WDTSEL(CLK_DIVCTLS[9:8])

WDTCKEN(CLK_PCLKENO[0])

XIN (12MHz) ]

Ty 00
XIN/512 > WDT_CLK

ST 01

PCLK/4096 |

11

Y

LXT (32.768kHz)
Ty

Figure 6.11-2 Watchdog Timer Clock Control

® Pin configuration

Group Pin Name GPIO MFP

WDT WDT_nRST NRESET MFP1

6.11.5 Functional Description

The WDT includes an 20-bit free running up counter with programmable time-out intervals. Table
6.11-1 shows the WDT time-out interval period selection and Figure 6.11-3 shows the WDT reset
period timing.

6.11.5.1 WDT Time-out Interrupt

Setting WDTEN (WDT_CTL[7]) to 1 will enable the WDT function and the WDT counter to start
counting up. The SYNC (WDT_CTL[30]) can be indicated whether enable/disable WDTEN function is
completed or not. There are eight time-out interval period can be selected by setting TOUTSEL
(WDT_CTL[11:8]). When the WDT up counter reaches the TOUTSEL (WDT_CTL[10:8]) settings,
WDT time-out interrupt will occur then WDT time-out interrupt flag IF (WDT_CTL][3]) will be set to 1
immediately. If INTEN (WDT_CTL[6]) is enabled, WDT time-out interrupt will inform to CPU.

6.11.5.2 WDT Reset Delay Period and Reset System

There is a specified Trstp reset delay period follows the IF (WDT_CTL][3]) is setting to 1. User should
write Ox5aa5 to WDT_RSTCNT[31:0] to reset the 20-bit WDT up counter value to avoid generate WDT
time-out reset signal before the Trstp reset delay period expires. Moreover, user should set RSTDSEL
(WDT_ALTCTL [1:0]) to select reset delay period to clear WDT counter. If the WDT up counter value
has not been cleared after the specific Trstp delay period expires, the WDT control will set RSTF
(WDT_CTL[2]) to 1 if RSTEN (WDT_CTL[1]) bit is enabled, then chip enters to reset state
immediately. Refer to Figure 6.11-3, Trst reset period will keep last 63 WDT clocks then chip restart
executing program from reset vector (0x0000_0000). The RSTF (WDT_CTLJ[2]) will keep 1 after WDT
time-out reset the chip, user can check RSTF (WDT_CTL][2]) by software to recognize the system has
been reset by WDT time-out reset or not.

Time-Out Interval Period .
TOUTSEL T Reset Delay Period (Trstp)
TIS
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0000 2** Twor (3/18/130/1026) * Twor
0001 2°* Tuor (3/18/130/1026) * Twor
0010 25 % Tuor (3/18/130/1026) * Twor
0011 2% * Tyor (3/18/130/1026) * Twor
0100 2 * Tyor (3/18/130/1026) * Twor
0101 2" * Tywor (3/18/130/1026) * Twor
0110 2 * Tyor (3/18/130/1026) * Twor
0111 2" * Tyor (3/18/130/1026) * Twor
1000 2% * Twor (3/18/130/1026) * Twor

Table 6.11-1 Watchdog Time-out Interval Period Selection

O [ T Tt

RSTEN
(WDT_CTL[1])

IF TTIS TRSTD
WDT.CTL[3) &~~~ —~————— e

RSTF |
(WDT_CTL[2])

WDT_nRST TrsT
(low reset) I: ,,,,,,,,, :I

® Tuwpr : Watchdog Clock Time Period

e Trs :Watchdog Time-out Interval Period ( (2* ~ 2%°) * Twor )

® Tgrstp : Watchdog Reset Delay Period
- Selectable 3/18/130/1026 * Twpr delay period controlled
by RSTDSEL(WDT_ALTCTL [1:0])

® Tgrst :Watchdog Reset Period ( 63 * Twor )

Figure 6.11-3 Watchdog Timer Time-out Interval and Reset Period Timing

6.11.5.3 WDT Wake-up

If WDT clock source is selected to 32 kHz, system can be waken-up from Power-down mode while
WDT time-out interrupt signal is generated and WKEN (WDT_CTL[4]) enabled. Notice that user
should set XTAL_EN (CLK_PMCON]J0]) to enable crystal clock source before system enters power
down mode because the system peripheral clock are disabled when system is power down mode. In
the meanwhile, the WKF (WDT_CTL[5]) will set to 1 automatically, user can check WKF
(WDT_CTL[5]) status by software to recognize the system has been waken-up by WDT time-out
interrupt or not.
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6.11.5.4 WDT ICE Debug

When ICE is connected to MCU, the WDT counter is counting or not by ICEDEBUG (WDT_CTL[31]).
The default value of ICEDEBUG is 0, WDT counter will stop counting when CPU is held by ICE. If
ICEDEBUG is setto 1, WDT counter will keep counting no matter CPU is held by ICE or not.
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6.11.6 Register Map
R: read only, W: write only, R/W: both read and write

NUC980

Register Offset R/W  [Description Reset Value
WDT Base Address:

WDT_BA = 0xB004_0000

WDT_CTL WDT_BA+0x00 |R/W [WDT Control Register 0x0000_0XXX
WDT_ALTCTL |WDT_BA+0x04 |R/W |WDT Alternative Control Register 0x0000_0000
WDT_RSTCNT |WDT_BA+0x08 |W WDT Reset Counter Register 0x0000_0000
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6.11.7 Register Description

WDT Control Register (WDT _CTL)

Register Offset R/W  |Description Reset Value
WDT_CTL WDT_BA+0x00 R/W  |WDT Control Register 0x0000_0XXX
31 30 29 28 27 26 25 24
ICEDEBUG SYNC Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved TOUTSEL
7 6 5 4 3 2 1 0
WDTEN INTEN WKF WKEN IF RSTF RSTEN Reserved
Bits Description
ICE Debug Mode Acknowledge Disable Control (Write Protect)
0 = ICE debug mode acknowledgement affects WDT counting.
WDT up counter will be held while CPU is held by ICE.
[31] ICEDEBUG _
1 = ICE debug mode acknowledgement Disabled.
WDT up counter will keep going no matter CPU is held by ICE or not.
Note: This bit is write protected. Refer to the REGWRPROT register.
WDT Enable Control SYNC Flag Indicator (Read Only)
If user execute enable/disable WDTEN (WDT_CTL[7]), this flag can be indicated
enable/disable WDTEN function is completed or not.
[30] SYNC 0 = Set WDTEN bit is completed.
1 = Set WDTEN bit is synchronizing and not become active yet..
Note: Perform enable or disable WDTEN bit needs 2 * WDT_CLK period to become
active.
[29:12] Reserved Reserved.
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WDT Time-out Interval Selection (Write Protect)
These three bits select the time-out interval period for the WDT.
0000 = 2" *Typr.
0001 = 2° *Typr.
0010 = 2° *Typr.

[11:8] TOUTSEL 0011 = 27 “Tur.

' 0100 = 2" *Typr.

0101 = 2" *Typr.
0110 = 2" *Typr.
0111 = 2" *Typr.
1000 = 2%° *Typor.
Note: This bit is write protected. Refer to the REGWRPROT register.
WDT Enable Control (Write Protect)
0 = WDT Disabled (This action will reset the internal up counter value).

7] WDTEN 1 =WDT Enabled.
Notel: This bit is write protected. Refer to the SYS_REGLCTL register.
Note2: If CWDTEN][2:0] (combined by Config0[31] and Config0[4:3]) bits is not
configured to 111, this bit is forced as 1 and user cannot change this bit to 0.
WDT Time-out Interrupt Enable Control (Write Protect)
If this bit is enabled, the WDT time-out interrupt signal is generated and inform to
CPU.

(6] INTEN 0 = WDT time-out interrupt Disabled.
1 =WNDT time-out interrupt Enabled.
Note: This bit is write protected. Refer to the REGWRPROT register.
WDT Time-out Wake-up Flag
This bit indicates the interrupt wake-up flag status of WDT

[5] WKE 0 = WDT does not cause chip wake-up.
1 = Chip wake-up from Idle or Power-down mode if WDT time-out interrupt signal
generated.
Note: This bit is cleared by writing 1 to it.
WDT Time-out Wake-up Function Control (Write Protect)
If this bit is set to 1, while WDT time-out interrupt flag IF (WDT_CTL[3]) is generated
to 1 and interrupt enable bit INTEN (WDT_CTL[6]) is enabled, the WDT time-out
interrupt signal will generate a wake-up trigger event to chip.

[4] WKEN 0 = Wake-up trigger event Disabled if WDT time-out interrupt signal generated.
1 = Wake-up trigger event Enabled if WDT time-out interrupt signal generated.
Note 1: This bit is write protected. Refer to the REGWRPROT register.
Note 2: Chip can be woken up by WDT time-out interrupt signal generated only if
WDT clock source is selected to 32 kHz oscillator.
WDT Time-out Interrupt Flag
This bit will set to 1 while WDT up counter value reaches the selected WDT time-out
interval

[3] IF _ . . .
0 = WDT time-out interrupt did not occur.
1 =WDT time-out interrupt occurred.
Note: This bit is cleared by writing 1 to it.

Jan. 07, 2020 Page 383 of 1174 Rev 1.01



NnuvoTon NUC980
I —————

WDT Time-out Reset Flag

This bit indicates the system has been reset by WDT time-out reset or not.
[2] RSTF 0 = WDT time-out reset did not occur.

1 =WDT time-out reset occurred.

Note: This bit is cleared by writing 1 to it.

WDT Time-out Reset Enable Control (Write Protect)

Setting this bit will enable the WDT time-out reset function If the WDT up counter
value has not been cleared after the specific WDT reset delay period expires.

(1] RSTEN 0 = WDT time-out reset function Disabled.

1 = WDT time-out reset function Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
[0] Reserved Reserved.
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WDT Alternative Control Reqgister (WDT ALTCTL)

Register Offset R/W  |Description Reset Value
WDT_ALTCTL |WDT_BA+0x04 R/W  |WDT Alternative Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved RSTDSEL
Bits Description
[31:2] Reserved Reserved.
WDT Reset Delay Selection (Write Protect)
When WDT time-out happened, user has a time named WDT Reset Delay Period to
clear WDT counter by writing 0x00005aa5 to RSTCNT (WDT_RSTCNT[31:0]) to
prevent WDT time-out reset happened.
User can select a suitable setting of RSTDSEL for different WDT Reset Delay
Period.
[1:0] RSTDSEL 00 = WDT Reset Delay Period is 1026 * WDT_CLK.
01 = WDT Reset Delay Period is 130 * WDT_CLK.
10 = WDT Reset Delay Period is 18 * WDT_CLK.
11 = WDT Reset Delay Period is 3 * WDT_CLK.
Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.
Note 2: This register will be reset to 0 if WDT time-out reset happened.
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WDT Reset Counter Register (WDT RSTCNT)

Register Offset R/W  [Description Reset Value
¥VDT—RSTCN WDT_BA+0x08 W WDT Reset Counter Register 0x0000_0000
31 30 29 28 27 26 25 24
RSTCNT
23 22 21 20 19 18 17 16
RSTCNT
15 14 13 12 11 10 9 8
RSTCNT
7 6 5 4 8 2 1 0
RSTCNT
Bits Description
WDT Reset Counter Register
Wr(i)ting 0x00005AAS to this field will reset the internal 20-bit WDT up counter value
to 0.
[31:0] RSTCNT No;e: Perform RSTCNT to reset counter needs 2 * WDT_CLK period to become
active.
Note: RSTCNT (WDT_RSTCNT[31:0]) bits are not write protected.
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6.12 Window Watchdog Timer (WWDT)

6.12.1 Overview

The Window Watchdog Timer (WWDT) is used to perform a system reset within a specified window
period to prevent software run to uncontrollable status by any unpredictable condition.

6.12.2 Features

® 6-bit down counter value (CNTDAT) and 6-bit compare value (CMPDAT) to make the
WWDT time-out window period flexible.

®  Supports 4-bit value (PSCSEL) to programmable maximum 11-bit prescale counter
period of WWDT counter.

6.12.3 Block Diagram

PSCSEL
(WWDT_CTiL11:8) | [ ox3F |
Write CNTDAT =0 WWDT Reset
RLDCNT = . (WDT_nRST)
— Write RLDCNT
0x00005AA5 ]
WWDT_CLK 11-bit = 6-bit down counter —m WW‘DTRF
— = -
Prescale
CNTDAT > CMPDAT (STATUSIL))
comparator
6-bit compare value CNTDAT = CMPDAT
(CMPDAT) WWDT
—L» WWDTIF Interrupt
6-bit down (STATUSIO)
synchronizer P counter value INTEN
(CNTDAT) (WWDT_CTL[1])

Figure 6.12-1 WWDT Block Diagram

6.12.4 Basic Configuration
® Clock source configuration
- Enable WWDT peripheral clock in WWDTCKEN (CLK_PCLKENO[1]).
The WWDT clock control and block diagram are shown as Figure 6.12-2.

WWDTSEL(CLK_DIVCTL8[11:10])

WWDTCKEN(CLK_PCLKENO[1])
XIN (12MHz) E—
2T 00

XIN/512 ot > : WWDT_CLK
e

.

PCLK/4
CLK/409% |
11

LXT (32.768kHz)
——>

Figure 6.12-2 WWDT Clock Control
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® Pin configuration

Group Pin Name GPIO MFP

WDT WDT_nRST NRESET MFP1

6.12.5 Functional Description

The WWDT includes a 6-bit down counter with programmable prescale value to define different
WWDT time-out intervals. The clock source of 6-bit WWDT is based on system clock divide 4096
(PCLK/4096), external 12 MHz oscillator or internal 32 kHz oscillator with a programmable 11-bit
prescale counter value which is controlled by PSCSEL (WWDT_CTL[11:8]). Also, the correlate of
PSCSEL (WWDT_CTL[11:8]) and prescale value are listed in Table 6.12-1

PSCSEL Prescaler Value Max. Time-Out Period (\'\,AVaVCD?_nc]iggézl%%vHazl)
0000 1 1*64* Twwor 1.9ms
0001 2 2* 64 * Twwor 3.9ms
0010 4 4 * 64 * Tywwor 7.8 ms
0011 8 8 * 64 * Twwor 15.6 ms
0100 16 16 * 64 * Twwor 31.3ms
0101 32 32 * 64 * Twwor 62.5 ms
0110 64 64 * 64 * Twwor 125 ms
0111 128 128 * 64 * Twwor 250 ms
1000 192 192 * 64 * Twwor 375ms
1001 256 256 * 64 * Twwor 500 ms
1010 384 384 * 64 * Twwor 750 ms
1011 512 512 * 64 * Twwor 1s
1100 768 768 * 64 * Twwor 15s
1101 1024 1024 * 64 * Twwor 2s
1110 1536 1536 * 64 * Twwor 3s
1111 2048 2048 * 64 * Twwor 4s

Table 6.12-1 Window Watchdog Prescaler Value Selection

6.12.5.1 WWDT Counting

When the WWDTEN (WWDT_CTL[0]) is set, WWDT down counter will start counting from 0x3F to 0.
To prevent program runs to disable WWDT counter counting unexpected, the WWDT_CTL register
can only be written once after chip is powered on or reset. User cannot disable WWDT counter
counting (WWDTENIJOQ]), change counter prescale period (PSCSEL) or change window compare value
(CMPDAT) while WWDTEN (WWDT_CTL[0]) has been enabled by user unless chip is reset.

Please note that to avoid resetting the system while CPU clock is disabled, the WWDT counter will
stop counting when CPU enters Idle/Power-down mode. After CPU enters normal mode, the WWDT
counter will start down counting.
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6.12.5.2 WWDT Compare Match Interrupt

During down counting by the WWDT counter, the WWDTIF (WWDT_STATUS|Q]) is set to 1 while the
WWDT counter value (CNTDAT) is equal to window compare value (CMPDAT) and WWDTIF can be
cleared by user; if INTEN (WWDT_CTLJ[1]) is also set to 1 by user, the WWDT compare match
interrupt signal is generated also while WWDTIF is set to 1 by hardware.

6.12.5.3 WWDT Reset System

Figure 6.12-3 shows three cases of WWDT reset and reload behavior.

CNTDAT > CMPDAT Write RLDCNT

6-bit down counter
or CNTDAT =0 .
value CNTDAT O0x5AAS will
reset system

>
from Ox3F to 0x00
Write RLDCNT

CNTDAT <= CMPDAT

Y

6-bit compare value > > O0x5AAS5 will
CMPDAT reload CNTDAT
to Ox3F

Figure 6.12-3 WWDT Reset and Reload Behavior

If the current CNTDAT (WWDT_CNT[5:0]) is larger than CMPDAT (WWDT_CTL[21:16]) and user
writes 0XO0005AA5 to the WWDT_RLDCNT register, the WWDT reset system signal will be generated
immediately to cause chip reset also. The waveform of WWDT reload counter when CNTDAT >
CMPDAT is shown in Figure 6.12-4.

Write OXO0005AAS to
WWDT_RLDCNT
3*WWDT_CLK | Twwor
«—>
WWDT_CLK
CNTDAT
WWDTIF

(WWDT_STATUS[0])

WWDTRF
(WWDT_STATUS[1])

Note : PSCSEL (WWDT_CTL[11:8]) = 00,
CMPDAT (WWDT_CTL[21:16]) = 0x10

Figure 6.12-4 WWDT Reload Counter When CNTDAT > CMPDAT

When WWDTIF (WWDT_STATUSJO0]) is generated, user must reload WWDT counter value to 0x3F by
writing 0XO0005AA5 to WWDT_RLDCNT register, and also to prevent WWDT counter value reached
to 0 and generate WWDT reset system signal to info system reset. Figure 6.12-5 shows the waveform
of WWDT reload counter when CNTDAT < CMPDAT and Figure 6.12-6 shows WWDT generate reset
system signal (WWDTRF) if user doesn’t write 0xO0005AA5 to WWDT_RLDCNT before WWDT
counter value reach to 0.
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Write 0xO0005AA5 to
WWDT_RLDCNT

3*WWDT_CLK | Twwor
<>

weorese [T TTTTTTTLILTTL
avronr ()oY oo o)) o)

WWDTIF
(WWDT_STATUS[0])

WWDTRF
(WWDT_STATUS[1])

Note : PSCSEL (WWDT_CTL[11:8]) = Ox0,
CMPDAT (WWDT_CTL[21:16]) = 0x10

Figure 6.12-5 WWDT Reload Counter When CNTDAT < CMPDAT

WWDTIF = 1
(if CMPDAT = 0x10) WWDTRF = 1
TWWDT
<>
WWDT_CLK
ovronr (14X X2 1K a0forxoe) - (o2)ox)o0)
WWDTIF

(WWDT_STATUSI[O])

WWDTRF
(WWDT_STATUS[1])

Note : PSCSEL (WWDT_CTL[11:8]) = 0x0, CMPDAT (WWDT_CTL[21:16]) = 0x10

Figure 6.12-6 WWDT Interrupt and Reset Signals

6.12.5.4 WWDT Window Setting Limitation

When user writes 0X00005AA5 to WWDT_RLDCNT register to reload WWDT counter value to Ox3F, it
needs 3 WWDT clocks to sync the reload command to actually perform reload action. Notice that if
user set PSCSEL (WWDT_CTL[11:8]) to 0000, the counter prescale value should be as 1, and the
CMPDAT (WWDT_CTL[21:16]) must be larger than 2. Otherwise, writing WWDT_RLDCNT register to
reload WWDT counter value to O0x3F is unavailable, WWDTIF (WWDT_STATUS|O0]) is generated, and
WWDT reset system event always happened.

If user sets CMPDATA as 0x3F and 0xO0, the interrupt doesn’t occur. The reset occurs when WWDT
counts to 0x0, so the interrupt doesn’t occur when CMPDATA is 0x0.
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PSCSEL Prescale Value Valid CMPDAT Value
0000 1 0x3 ~ Ox3E
0001 2 0x2 ~ Ox3E

Others Others 0x1 ~ Ox3E

Table 6.12-2 CMPDA Setting Limitation

6.12.5.5 WWDT ICE Debug

When ICE is connected to MCU, the WWDT counter is counting or not by ICEDEBUG
(WWDT_CTL[31]). The default value of ICEDEBUG is 0. The WWDT counter will stop counting when
CPU is held by ICE. If ICEDEBUG is set to 1, WWDT counter will keep counting no matter CPU is
held by ICE or not.
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6.12.6 Register Map
R: read only, W: write only, R/W: both read and write

Register Offset R/W  [Description Reset Value

WWDT Base Address:
WWDT_BA = 0xB004_0100

\KIV.IWDT—RLDC WWDT_BA+0x00 [W WWDT Reload Counter Register 0x0000_0000
WWDT_CTL |WWDT_BA+0x04 [R/W |WWDT Control Register 0x003F_0800
‘L’J";’VDT—STAT WWDT _BA+0x08 |RW |WWDT Status Register 0x0000_0000
WWDT_CNT |WWDT_BA+0x0C (R WWDT Counter Value Register 0x0000_003F
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6.12.7 Register Description
WWDT Reload Counter Register (WWDT RLDCNT)

Register Offset R/W  |Description Reset Value
WWDT_RLDCNT WWDT_BA+0x00 W WWDT Reload Counter Register 0x0000_0000
31 30 29 28 27 26 25 24
RLDCNT
23 22 21 20 19 18 17 16
RLDCNT
15 14 13 12 11 10 9 8
RLDCNT
7 6 5 4 3 2 1 0
RLDCNT
Bits Description
WWDT Reload Counter Register
Writing OXO0005AAS to this register will reload the WWDT counter value to Ox3F.
[31:0] RLDCNT Note: User can only write WWDT_RLDCNT register to reload WWDT counter value
when current WWDT counter value between 0 and CMPDAT (WWDT_CTL[21:16]).
If user writes WWDT_RLDCNT when current WWDT counter value is larger than
CMPDAT, WWDT reset signal will generate immediately.

Jan. 07, 2020 Page 393 of 1174 Rev 1.01



NnuvoTon NUC980
—

WWDT Control Reqgister (WWDT CTL)

Register Offset R/W  |Description Reset Value
WWDT_CTL |WWDT_BA+0x04 [R/W |WWDT Control Register 0x003F_0800
Note: This register can be write only one time after chip is powered on or reset.

31 30 29 28 27 26 25 24

ICEDEBUG Reserved
23 22 21 20 19 18 17 16
Reserved CMPDAT
15 14 13 12 11 10 9 8
Reserved PSCSEL
7 6 5 4 3 2 1 0
Reserved INTEN WWDTEN

Bits Description

ICE Debug Mode Acknowledge Disable Control

0 = ICE debug mode acknowledgement effects WWDT counting.

[31] ICEDEBUG WWDT down counter will be held while CPU is held by ICE.

1 = ICE debug mode acknowledgement Disabled.

WWDT down counter will keep going no matter CPU is held by ICE or not.

[30:22] Reserved Reserved.

WWDT Window Compare Register
Set this register to adjust the valid reload window.

[21:16] CMPDAT Note: User can only write WWDT_RLDCNT register to reload WWDT counter value
when current WWDT counter value between 0 and CMPDAT. If user writes
WWDT_RLDCNT register when current WWDT counter value larger than CMPDAT,
WWDT reset signal will generate immediately.

[15:12] Reserved Reserved.

WWDT Counter Prescale Period Selection

0000 = Pre-scale is 1; Max time-out period is 1 * 64 * Twwor-
0001 = Pre-scale is 2; Max time-out period is 2 * 64 * Twwor-
0010 = Pre-scale is 4; Max time-out period is 4 * 64 * Twwor-
0011 = Pre-scale is 8; Max time-out period is 8 * 64 * Twwor-
0100 = Pre-scale is 16; Max time-out period is 16 * 64 * Twwor.
[11:8] PSCSEL 0101 = Pre-scale is 32; Max time-out period is 32 * 64 * Tywor.
0110 = Pre-scale is 64; Max time-out period is 64 * 64 * Twwor.
0111 = Pre-scale is 128; Max time-out period is 128 * 64 * Twwor-
1000 = Pre-scale is 192; Max time-out period is 192 * 64 * Twwor-
1001 = Pre-scale is 256; Max time-out period is 256 * 64 * Twwor-
1010 = Pre-scale is 384; Max time-out period is 384 * 64 * Twwor-
1011 = Pre-scale is 512; Max time-out period is 512 * 64 * Twwor-
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1100 = Pre-scale is 768; Max time-out period is 768 * 64 * Tywor.

1101 = Pre-scale is 1024; Max time-out period is 1024 * 64 * Twwor.
1110 = Pre-scale is 1536; Max time-out period is 1536 * 64 * Twwor.
1111 = Pre-scale is 2048; Max time-out period is 2048 * 64 * Twwor.

[7:2] Reserved Reserved.

WWDT Interrupt Enable Control Bit

If this bit is enabled, the WWDT counter compare match interrupt signal is generated
[1] INTEN and inform to CPU.

0 = WWDT counter compare match interrupt Disabled.
1 =WWDT counter compare match interrupt Enabled.

WWDT Enable Control Bit

Set this bit to enable WWDT counter counting.
[0] WWDTEN i

0 = WWDT counter is stopped.

1 =WWDT counter is starting counting.
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WWDT Status Reqgister (WWDT STATUS)

Register Offset R/W  [Description Reset Value
YJ\QNDT—STAT WWDT_BA+0x08 |R/W |WWDT Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved WWDTRF WWDTIF
Bits Description
[31:2] Reserved Reserved.
WWDT Timer-out Reset Flag
This bit indicates the system has been reset by WWDT time-out reset or not.
[1] WWDTRF 0 = WWDT time-out reset did not occur.
1 =WWDT time-out reset occurred.
Note: This bit is cleared by writing 1 to it.
WWDT Compare Match Interrupt Flag
This bit indicates the interrupt flag status of WWDT while WWDT counter value
matches CMPDAT (WWDT_CTL[21:16]).
[l WWDTIF 0 = No effect.
1 =WWDT counter value matches CMPDAT.
Note: This bit is cleared by writing 1 to it.
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WWDT Counter Value Register (WWDT _CNT)

Register Offset R/W  [Description Reset Value
WWDT_CNT |WWDT_BA+0x0C (R WWDT Counter Value Register 0x0000_003F
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CNTDAT
Bits Description
[31:6] Reserved Reserved.
[5:0] CNTDAT WWDT Cotfnter Value . ‘ .
CNTDAT will be updated continuously to monitor 6-bit WWDT down counter value.
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6.13 Real Time Clock (RTC)

6.13.1 Overview

The Real Time Clock (RTC) controller provides the real time clock and calendar information. The clock
source of RTC controller is from an external 32.768 kHz low-speed crystal which connected at pins
X32_IN and X32_OUT (refer to pin Description). The RTC controller provides the real time clock (hour,
minute, second) in RTC_TIME (RTC Time Loading Register) as well as calendar information (year,
month, day) in RTC_CAL (RTC Calendar Loading Register). It also offers RTC alarm function that
user can preset the alarm time in RTC_TALM (RTC Time Alarm Register) and alarm calendar in
RTC_CALM (RTC Calendar Alarm Register). The data format of RTC time and calendar message are
all expressed in BCD (Binary Coded Decimal) format.

The RTC controller supports periodic RTC Time Tick and Alarm Match interrupts. The periodic RTC
Time Tick interrupt has 8 period interval options 1/128, 1/64, 1/32, 1/16, 1/8, 1/4, 1/2 and 1 second
which are selected by RTC_TICK (RTC_TICK][2:0] Time Tick Register). When real time and calendar
message in RTC_TIME and RTC_CAL are equal to alarm time and calendar settings in RTC_TALM
and RTC_CALM, the ALMIF (RTC_INTSTS [0] RTC Alarm Interrupt Flag) is set to 1 and the RTC
alarm interrupt signal is generated if the ALMIEN (RTC_INTEN [0] Alarm Interrupt Enable) is enabled.

Both RTC Time Tick and Alarm Match interrupt signal can cause chip to wake-up from Idle or Power-
down mode if the corresponding interrupt enable bit (ALMIEN or TICKIEN) is set to 1 before chip
enters Idle or Power-down mode.

Real Time Clock (RTC) block can operate with independent power supply (RTC_ Vpp) while the
system power is off.

6.13.2 Features

Supports real time counter and calendar counter for RTC time and calendar check.

Supports time (hour, minute, second) and calendar (year, month, day) alarm and alarm
mask settings.

Selectable 12-hour or 24-hour time scale.

Supports Leap Year indication.

Supports Day of the Week counter.

Supports frequency compensation mechanism for 32.768 kHz clock source.

All time and calendar message expressed in BCD format.

Supports periodic RTC Time Tick interrupt with 8 period interval options 1/128, 1/64,
1/32, 1/16, 1/8, 1/4, 1/2 and 1 second.

Supports RTC Time Tick and Alarm match interrupt.

Supports chip wake-up from Idle or Power-down mode while alarm or relative alarm
interrupt is generated.

® Supports 64 bytes spare registers to store user’s important information.
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6.13.3 Block Diagram

Alarm interrupt generator —
FCR Alarm
Compensate frequency |« T T interrupt
by soft :
Y Sottware Time alarm Calendar alarm
counter counter
\
XTALOUT T T
1Hz 1 Day
2715 clock divider »  Time counter » Calendar counter
Day of the week
counter
> Select one Tick > Tick interrupt
period generator
Tick
XTALIN interrupt
PN
psel
penable
APB pwrite
interface pwdata
paddr
pelk
prdata

Figure 6.13-1 RTC Functional Block Diagram

6.13.4 Basic Configuration

6.13.4.1 RTC Basic Configuration
® Clock source Configuration
- Enable RTC peripheral clock in RTCCKEN (CLK_PCLKENTI2]).
® Reset Configuration

- It only can be reset by power on reset and watch-dog reset.

6.13.5 Functional Description
6.13.5.1 RTC Initiation

When RTC block is power on, programmer has to write a number (Oxa5eb1357) to RTC_INIT to reset
all logic. RTC_INIT act as hardware reset circuit. Once RTC_INIT has been set as Oxa5eb1357, user
cannot reload any other value.

6.13.5.2 RTC write enable

Register RTC_RWEN bit 15~0 is RTC read /write password. It is used to avoid signal interference
from system during system power off. RTC_RWEN bit 15~0 has to be set as 0xa965 before user want
to write new data into all registers besides RTC_INIT. If user set RTC_RWEN as 0xa965, RWENF will
be raised high. Then user can feel free to write data into register. RWENF will keep high for a short
period (about 24ms) and it will be pull low by internal state machine automatically.
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6.13.5.3 Frequency Compensation

The RTC_FREQADJ allows software control digital compensation of a 32.768 kHz crystal oscillator.
User can utilize a frequency counter to measure RTC tick output in pin PH.4 and PIL.3 during
manufacture, and store the value in Flash memory for retrieval when the product is first power on.

Frequency Counter Measurement: 32773.65Hz
Example 1 Integer Part: 32773 => RTC_FREQADJ[11:8] = Oxc

Fraction Part: 0.65 X 60 = 39(0x27) => RTC_FREQADJ[5:0]=0x27
Frequency

Compensation

Frequency counter measurement: 32765.27Hz
Example 2 Integer part: 32765=> RTC_FREQADJ[11:8] = Ox4
Fraction part: 0.27 X 60 = 16.2(0x10) => RTC_FREQADJ[5:0] = 0x10

Table 6.13-1 Frequency Compenstation Example

6.13.5.4 Time and Calendar counter

RTC_TIME and RTC_CAL are used to read the time and calendar. RTC_TALM and RTC_CALM are
used as alarm. They are all BCD counters.

6.13.5.5 12/24 hour Time Scale Selection
The 12/24 hour time scale selection decided by 24HEN (RTC_TIMEFMTIO0]).

24HEN (RTC_TIMEFMT[0])=1 24HEN 24HEN (RTC_TIMEFMT[0])=1 [24HEN (RTC_TIMEFMT[0])=0
(RTC_TIMEFMT[0])=0

24-hour time scale 12-hour time scale 24-hour time scale 12-hour time scale
00 12(AM12) 12 32(PM12)

01 01(AMO1) 13 21(PMO1)

02 02(AMO02) 14 22(PM02)

03 03(AMO03) 15 23(PMO03)

04 04(AMO04) 16 24(PM04)

05 05(AMO5) 17 25(PMO5)

06 06(AMO06) 18 26(PMO06)

07 07(AMO7) 19 27(PMO7)

08 08(AMO08) 20 28(PM08)

09 09(AMO09) 21 29(PM09)

10 10(AM10) 22 30(PM10)

11 11(AM11) 23 31(PM11)

Table 6.13-2 The 12/24 hour time scale selection table

6.13.5.6 Day of the Week Counter
Count from Sunday to Saturday
6.13.5.7 Tick Time Interrupt

RTC block use a counter to calibrate the tick time count value. When the value in counter reaches
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zero, RTC will issue an interrupt.
6.13.5.8 RTC Register Property

When system power is off but RTC power is on, data stored in RTC registers will not be lost except
RTC_TSSR, RTC_INTEN and RTC_INTSTS. Because of difference between RTC clock and system
clock, every time user write new data to any one register, the register will be updated until 2 RTC clock
later (60us).

In addition, user must be aware that RTC block does not check whether loaded data is out of bounds.
RTC does not check rationality between RTC_WEEKDAY and RTC_CLR either.

Note:

RTC_TALM, RTC_CALM, RTC_TIME and RTC_CAL are all BCD counter, but RTC_FREQADJ is not
a BCD counter.

Programmer must be aware that the RTC block does not check whether the loaded value is
reasonable. For example, Load RTC_CAL as 201a (year), 13 (month), 00 (day), or RTC_CAL does
not match with RTC_WEEKDAY, etc.

In RTC_TIME and RTC_TALM, only 2 BCD digits are used to express “year”. We assume 2 BCD
digits of XY denote 20XY, but not 19XY or 21XY.
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6.13.6 Register Map
R: read only, W: write only, R/W: both read and write

NUC980

Register Offset R/W Description Reset Value
RTC Base Address:

RTC_BA = 0xB004_1000

RTC_INIT RTC_BA+0x000 R/W RTC Initiation Register 0x0000_0000
RTC_RWEN RTC_BA+0x004 R/W RTC Access Enable Register 0x0000_0000
RTC_FREQADJ |RTC_BA+0x008 R/W RTC Frequency Compensation Register 0x0000_0700
RTC_TIME RTC_BA+0x00C R/W RTC Time Counter Register 0x0000_0000
RTC_CAL RTC_BA+0x010 R/W RTC Calendar Counter Register 0x0005_0101
RTC_TIMEFMT |RTC_BA+0x014 R/W RTC Time Format Selection Register 0x0000_0001
RTC_WEEKDAY |RTC_BA+0x018 R/W RTC Day of the Week Register 0x0000_0006
RTC_TALM RTC_BA+0x01C R/W RTC Time Alarm Register 0x0000_0000
RTC_CALM RTC_BA+0x020 R/W RTC Calendar Alarm Register 0x0000_0000
RTC_LEAPYEAR|RTC_BA+0x024 R RTC Leap Year Indicator Register 0x0000_0000
RTC_INTEN RTC_BA+0x028 R/W RTC Interrupt Enable Register 0x0000_0000
RTC_INTSTS RTC_BA+0x02C R/W RTC Interrupt Status Register 0x0000_0000
RTC_TICK RTC_BA+0x030 R/W RTC Time Tick Register 0x0000_0000
RTC_PWRCTL |RTC_BA+0x034 R/W RTC Power Control Register 0x0000_7000
RTC_PWRCNT |RTC_BA+0x038 R RTC Power Control Counter Register 0x0000_0000
RTC_CLKCTL RTC_BA+0x03C R/W RTC 32.768 kHz Clock Control Register 0x0000_0001
RTC_SPRO RTC_BA+0x040 R/W RTC Spare Register 0 0x0000_0000
RTC_SPR1 RTC_BA+0x044 R/W RTC Spare Register 1 0x0000_0000
RTC_SPR2 RTC_BA+0x048 R/W RTC Spare Register 2 0x0000_0000
RTC_SPR3 RTC_BA+0x04C R/W RTC Spare Register 3 0x0000_0000
RTC_SPR4 RTC_BA+0x050 R/W RTC Spare Register 4 0x0000_0000
RTC_SPR5 RTC_BA+0x054 R/W RTC Spare Register 5 0x0000_0000
RTC_SPR6 RTC_BA+0x058 R/W RTC Spare Register 6 0x0000_0000
RTC_SPR7 RTC_BA+0x05C R/W RTC Spare Register 7 0x0000_0000
RTC_SPRS8 RTC_BA+0x060 R/W RTC Spare Register 8 0x0000_0000
RTC_SPR9 RTC_BA+0x064 R/W RTC Spare Register 9 0x0000_0000
RTC_SPR10 RTC_BA+0x068 R/W RTC Spare Register 10 0x0000_0000
RTC_SPR11 RTC_BA+0x06C R/W RTC Spare Register 11 0x0000_0000
RTC_SPR12 RTC_BA+0x070 R/W RTC Spare Register 12 0x0000_0000
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RTC_SPR13 RTC_BA+0x074 R/W RTC Spare Register 13 0x0000_0000
RTC_SPR14 RTC_BA+0x078 R/W RTC Spare Register 14 0x0000_0000
RTC_SPR15 RTC_BA+0x07C R/W RTC Spare Register 15 0x0000_0000
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6.13.7 Register Description
RTC Initiation Register (RTC INIT)

Register Offset R/W Description Reset Value
RTC_INIT RTC_BA+0x000 R/W RTC Initiation Register 0x0000_0000
31 30 29 28 27 26 25 24
INIT
23 22 21 20 19 18 17 16
INIT
15 14 13 12 11 10 9 8
INIT
7 6 5 4 3 2 1 0
INIT INIT/Active
Bits Description
RTC Initiation
After RTC block is powered on, RTC is at reset state. User has to write a number (Ox
[31:1] INIT ab5eb1357) to INIT to make RTC leaving reset state. Once the INIT is written as
0xa5eb1357, the RTC will be in un-reset state permanently.
The INIT is a write-only field and read value will be always “0”.
RTC Active Status (Read Only)
[0] INIT/Active 0 = RTC is at reset state.
1 = RTC is at normal active state.
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RTC Access Enable Register (RTC RWEN)

Register Offset R/W Description Reset Value
RTC_RWEN |RTC_BA+0x004 R/W RTC Access Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved RWENF
15 14 13 12 11 10 9 8
RWENPASSWD
7 6 5 4 3 2 1 0
RWENPASSWD
Bits Description
[31:17] Reserved Reserved.
RTC Register Access Enable Flag (Read Only)
0 = RTC register read/write Disabled.
[16] RWENF 1 = RTC register read/write Enabled.
Note: This bit will be set after RWENPASSWD (RTC_RWEN][15:0]) register is load a|
0xA965, and will be cleared automatically after 1024 RTC clock.
RTC Register Access Enable Password (Write Only)
[15:0] RWENPASSWD N o _
Writing OxA965 to this field will enable RTC access and keep 1024 RTC clock.
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RTC Frequency Compensation Reqgister (RTC FREQADJ)

Register Offset R/W Description Reset Value
RTC_FREQADJ|RTC_BA+0x008 R/W RTC Frequency Compensation Register 0x0000_0700
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved INTEGER
7 6 5 4 3 2 1 0
Reserved FRACTION
Bits Description
[31:12] Reserved Reserved.

Integer Part

0000 = Integer part of detected value is 32761.
0001 = Integer part of detected value is 32762.
0010 = Integer part of detected value is 32763.
0011 = Integer part of detected value is 32764.
0100 = Integer part of detected value is 32765.
0101 = Integer part of detected value is 32766.

[11:8] INTEGER ,
0110 = Integer part of detected value is 32767.
0111 = Integer part of detected value is 32768.
1000 = Integer part of detected value is 32769.
1001 = Integer part of detected value is 32770.
1010 = Integer part of detected value is 32771.
1011 = Integer part of detected value is 32772.
1100 = Integer part of detected value is 32773.

[7:6] Reserved Reserved.

Fraction Part
[5:0] FRACTION Formula: FRACTION = (fraction part of detected value) X 60.
Note: Digit in FCR must be expressed as hexadecimal number.
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RTC Time Counter Register (RTC TIME)

Register Offset R/W Description Reset Value
RTC_TIME RTC_BA+0x00C R/W RTC Time Counter Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved TENHOUR HOUR
15 14 13 12 11 10 9 8
Reserved TENMINUTE MINUTE
7 6 5 4 3 2 1 0
Reserved TENSECOND SECOND
Bits Description
[31:22] Reserved Reserved.
[21:20] TENHOUR 10 Hour Time Digit (0 ~ 2)
[19:16] HOUR 1 Hour Time Digit (0 ~ 9)
[15] Reserved Reserved.
[14:12] TENMINUTE 10 Min Time Digit (0 ~ 5)
[11:8] MINUTE 1 Min Time Digit (0 ~ 9)
[71 Reserved Reserved.
[6:4] TENSECOND 10 Sec Time Digit (0 ~ 5)
[3:0] SECOND 1 Sec Time Digit (0 ~9)
Note: RTC_TIME is a BCD digit counter and RTC will not check loaded data.
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RTC Calendar Counter Reqgister (RTC CAL)

Register Offset R/W Description Reset Value
RTC_CAL RTC_BA+0x010 R/W RTC Calendar Counter Register 0x0005_0101
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
TENYEAR YEAR
15 14 13 12 11 10 9 8
Reserved TENMONTH MONTH
7 6 5 4 3 2 1 0
Reserved TENDAY DAY
Bits Description
[31:24] Reserved Reserved.
[23:20] TENYEAR 10-Year Calendar Digit (0 ~ 9)
[19:16] YEAR 1-Year Calendar Digit (0 ~ 9)
[15:13] Reserved Reserved.
[12] TENMONTH 10-Month Calendar Digit (0 ~ 1)
[11:8] MONTH 1-Month Calendar Digit (0 ~ 9)
[7:6] Reserved Reserved.
[5:4] TENDAY 10-Day Calendar Digit (0 ~ 3)
[3:0] DAY 1-Day Calendar Digit (0 ~ 9)

Note: RTC_CAL is a BCD digit counter and RTC will not check loaded data.
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RTC Time Format Selection Register (RTC TIMEEMT)

Register Offset R/W Description Reset Value
RTC_TIMEFMT|RTC_BA+0x014 R/W RTC Time Format Selection Register 0x0000_0001
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved 24HEN
Bits Description
[31:1] Reserved Reserved.
24-hour / 12-hour Mode Selection
0] 2AHEN It indicate tha‘t TLR and TAR arein 24-h9ur .moc‘je or 12-hour mode
0 = 12-hour time format with am and pm indication selected.
1 = 24-hour time format selected.
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RTC Day of the Week Reqgister (RTC WEEKDAY)

Register Offset R/W Description Reset Value
RTC_WEEKDAY|RTC_BA+0x018 R/W RTC Day of the Week Register 0x0000_0006
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved WEEKDAY
Bits Description
[31:3] Reserved Reserved.
Day of the Week
0x0 = Sunday.
0x1 = Monday.
0x2 = Tuesday.
[2:0] WEEKDAY 0x3 = Wednesday.
0x4 = Thursday.
0x5 = Friday.
0x6 = Saturday.
Others = Reserved.
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RTC Time Alarm Register (RTC TALM)

Register Offset R/W Description Reset Value
RTC_TALM RTC_BA+0x01C R/W RTC Time Alarm Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved HRALM_MSK | MINALM_MS | SECALM_MS Reserved
23 22 2kl 2KO 19 18 17 16
Reserved TENHOUR HOUR
15 14 13 12 11 10 9 8
Reserved TENMINUTE MINUTE
7 6 5 4 3 2 1 0
Reserved TENSECOND SECOND
Bits Description
[31] Reserved Reserved.

Hour Alarm Mask

This bit controls if TENHOUR (RTC_TALM[21:20] and HOUR (RTC_TALM[19:16])
could trigger RTC timer alarm.

[30] HRALM_MSK 0 = TENHOUR (RTC_TALM][21:20] and HOUR (RTC_TALM][19:16]) could trigger RTC
time alarm.

1 = TENHOUR (RTC_TALM[21:20] and HOUR (RTC_TALM[19:16]) couldn’t trigger
RTC time alarm.

Minute Alarm Mask

This bit controls if TENMINUTE (RTC_TALM[14:12] and MINUTE (RTC_TALM[11:8])
could trigger RTC timer alarm.

[29] MINALM_MSK 0 = TENMINUTE (RTC_TALM[14:12] and MINUTE (RTC_TALM[11:8]) could trigger
RTC time alarm.

1 = TENMINUTE (RTC_TALM[14:12] and MINUTE (RTC_TALM[11:8]) couldn’t trigger
RTC time alarm.

Second Alarm Mask

This bit controls if TENSECOND (RTC_TALM[6:4] and SECOND (RTC_TALM[3:0])
could trigger RTC timer alarm.

[28] SECALM_MSK 0 = TENSECOND (RTC_TALM][6:4] and SECOND (RTC_TALM][3:0]) could trigger RTC
time alarm.

1 = TENSECOND (RTC_TALM[6:4] and SECOND (RTC_TALM[3:0]) couldn’t trigger
RTC time alarm.

[27:22] Reserved Reserved.

[21:20] TENHOUR 10 Hour Time Digit (0 ~ 2)
[19:16] HOUR 1 Hour Time Digit (0 ~ 9)
[15] Reserved Reserved.

[14:12] TENMINUTE 10 Min Time Digit (0 ~ 5)
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[11:8] MINUTE 1 Min Time Digit (0 ~ 9)
[7] Reserved Reserved.

[6:4] TENSECOND 10 Sec Time Digit (0 ~ 5)
[3:0] SECOND 1 Sec Time Digit (0 ~ 9)

Note 1: RTC_TALM is a BCD digit counter and RTC will not check loaded data.

Note 2: Set all MSK bits high would disable calendar alarm functionality.
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RTC Calendar Alarm Register (RTC CALM)

Register Offset R/W Description Reset Value
RTC_CALM RTC_BA+0x020 R/W RTC Calendar Alarm Register 0x0000_0000
31 30 29 28 27 26 25 24
WKDALM_MS| YRALM_MSK |[MONALM_MS|DAYALM_MS | Reserved WEEKDAY
K K K
23 22 21 20 19 18 17 16
TENYEAR YEAR
15 14 13 12 11 10 9 8
Reserved TENMONTH MONTH
7 6 5 4 3 2 1 0
Reserved TENDAY DAY
Bits Description
Day of Week Alarm Mask
This bit controls if WEEKDAY (RTC_CALM[26:24]) could trigger RTC timer alarm.
[31] WKDALM_MSK _ _
0 = WEEKDAY (RTC_CALM][26:24]) could trigger RTC time alarm.
1= WEEKDAY (RTC_CALM[26:24]) couldn’t trigger RTC time alarm.
Year Alarm Mask
This bit controls if TENYEAR (RTC_CALM[23:20]) and YEAR (RTC_CALM[19:16]) could
trigger RTC timer alarm.
[30] YRALM_MSK 0 = TENYEAR (RTC_CALM[23:20]) and YEAR (RTC_CALM[19:16]) could trigger RTC
time alarm.
1 = TENYEAR (RTC_CALM[23:20]) and YEAR (RTC_CALM[19:16]) couldn’t trigger RTC
time alarm.
Month Alarm Mask
This bit controls if TENMONTH (RTC_CALM[12]) and MONTH (RTC_CALM[11:8]) could
trigger RTC timer alarm.
[29] MONALM_MSK 0 = TENMONTH (RTC_CALM[12]) and MONTH (RTC_CALM][11:8]) could trigger RTC
time alarm.
1 = TENMONTH (RTC_CALM[12]) and MONTH (RTC_CALMI[11:8]) couldn't trigger RTC
time alarm.
Day Alarm Mask
This bit controls if TENDAY (RTC_CALMI[5:4]) and DAY (RTC_CALM[3:0]) could trigger
RTC timer alarm.
[28] DAYALM_MSK 0 = TENDAY (RTC_CALM][5:4]) and DAY (RTC_CALM[3:0]) could trigger RTC time
alarm.
1 = TENDAY (RTC_CALM[5:4]) and DAY (RTC_CALM[3:0]) couldn’t trigger RTC time
alarm.
[27] Reserved Reserved.
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Day of the Week
000 = Sunday.
001 = Monday.
010 = Tuesday.
[26:24] WEEKDAY 011 = Wednesday.
100 = Thursday.
101 = Friday.

110 = Saturday.
111 = Reserved.

[23:20] TENYEAR 10-Year Calendar Digit (0 ~ 9)
[19:16] YEAR 1-Year Calendar Digit (0 ~ 9)
[15:13] Reserved Reserved.

[12] TENMONTH 10-Month Calendar Digit (0 ~ 1)
[11:8] MONTH 1-Month Calendar Digit (0 ~ 9)
[7:6] Reserved Reserved.

[5:4] TENDAY 10-Day Calendar Digit (0 ~ 3)
[3:0] DAY 1-Day Calendar Digit (0 ~ 9)

Note 1: RTC_CALM is a BCD digit counter and RTC will not check loaded data.

Note 2: Set all MSK bits high would disable calendar alarm functionality.
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RTC Leap Year Indicator Reqgister (RTC LEAPYEAR)

Register Offset R/W Description Reset Value
RTC_LEAPYEAR|RTC_BA+0x024 R RTC Leap Year Indicator Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved LEAPYEAR
Bits Description
[31:1] Reserved Reserved.
Leap Year Indicator (Read Only)
[0] LEAPYEAR 0 = It indicates that this year is not a leap year.
1 = It indicates that this year is leap year.
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RTC Interrupt Enable Register (RTC INTEN)

NUC980

Register Offset R/W Description Reset Value
RTC_INTEN RTC_BA+0x028 R/W RTC Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved RELALMIEN Reserved WAKEUPIEN TICKIEN ALMIEN
Bits Description
[31:5] Reserved Reserved.
Relative Alarm Interrupt Enable Bit
[4] RELALMIEN 0 = RTC Relative Alarm interrupt Disabled.
1 = RTC Relative Alarm interrupt Enabled.
[3] Reserved Reserved.
Wakeup Interrupt Enable Bit
[2] WAKEUPIEN 0 = RTC Power Down wakeup interrupt Disabled.
1 = RTC Power Down wakeup interrupt Enabled.
Tick Interrupt Enable Bit
[1] TICKIEN 0 = RTC Time Tick Interrupt and counter Disabled.
1 = RTC Time Tick Interrupt and counter Enabled.
Alarm Interrupt Enable Bit
[0] ALMIEN 0 = RTC Alarm Interrupt Disabled.
1 = RTC Alarm Interrupt Enabled.
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RTC Interrupt Status Reqgister (RTC INTSTS)

Register Offset R/W Description Reset Value
RTC_INTSTS |RTC_BA+0x02C R/W RTC Interrupt Status Register 0x0000_0000
31 30 29 28 27 26 25 24
REGWRBUSY Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved RELALMINT Reserved WAKEUPINT TICKINT ALMINT
Bits Description

Register Write Operation Busy
[31] REGWRBUSY 0 = The new register write operation is acceptable.
1 = The last write operation is in progress and new register write operation prohibited.

[30:5] Reserved Reserved.

Relative Alarm Interrupt Status

This bit high indicates the related timer have counted down to zero. User can write 1 to
[4] RELALMINT clear this bit.
0 = Related timer didn’t count down to zero.

1 = Related timer counts down to zero.

[3] Reserved Reserved.

Wakeup Interrupt Status

This bit indicates the RTC generates a wakeup event to wakeup system from power
down mode. In RTC, the wakeup source includes the RTC alarm and RTC related alarm.
(2] WAKEUPINT User can write 1 to clear this bit.

0 = RTC event to wakeup system has never occurred.
1 = RTC event to wakeup system occurred.

RTC Time Tick Interrupt Indication REGISTER

This bit indicates the RTC timer tick value configured in RTC_TICK has reached. User
1] TICKINT can write 1 to clear this bit.

0 = RTC timer tick value configured in RTC_TICK didn’t reach.
1 = RTC timer tick value configured in RTC_TICK has reached.
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RTC Alarm Interrupt Indication REGISTER

This bit indicates the RTC_TIME and RTC_CAL counter have counted to value
configured in RTC_TALM and RTC_CALM. User can write 1 to clear this bit.

0 = It indicates that alarm interrupt has never occurred.

1 = It indicates that RTC_TIME and RTC_CAL counter have counted to a specified time
configured in RTC_TALM and RTC_CALM.

[0] ALMINT
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RTC Time Tick Register (RTC TICK)

Register Offset R/W Description Reset Value
RTC_TICK RTC_BA+0x030 R/W RTC Time Tick Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved TTR
Bits Description

RTC Tick Time Interrupt Request Interval

The TTR [2:0] is used to select tick time interrupt request interval. The period of tick time
interrupt is as follow:

000 = 1 second.
001 = 1/2 second.
[2:0] TTR 010 = 1/4 second.
011 = 1/8 second.
100 = 1/16 second.
101 = 1/32 second.
110 = 1/64 second.
111 = 1/128 second.

Jan. 07, 2020 Page 419 of 1174 Rev 1.01



NnuvoTon NUC980
—

RTC Power Control Register (RTC PWRCTL)

Register Offset R/W Description Reset Value
RTC_PWRCTL |RTC_BA+0x034 R/W RTC Power Control Register 0x0000_7000
31 30 29 28 27 26 25 24
Reserved RELALM_TIME
23 22 21 20 19 18 17 16
RELALM_TIME
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved REL_é’I:IArm_ ALArm_EN Reserved
Bits Description
[31:28] Reserved Reserved.
Relative Alarm Time
[27:16] RELALM_TIME This field defines the relative alarm time period by unit second. The maximum value
is 12'd1800.
[15:5] Reserved Reserved.

Relative Alarm Function Enable Bit

Set this bit high would enable the relative alarm function. When the relative alarm
[4] REL_ALArm_EN condition met, RTC would set RELALMINT (RTC_INTSTS[4]) interrupt status to high.

0 = Relative alarm function Disabled.
1 = Relative alarm function Enabled.

Alarm Function Enable Bit

Set this bit high would enable the alarm function. When the alarm condition met, RTC
[3] ALArm_EN would set ALMINT (RTC_INTSTS[0]) interrupt status to high.

0 = Alarm function Disabled.
1 = Alarm function Enabled.

[2:0] Reserved Reserved.
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RTC Power Control Counter Reqgister (RTC PWRCNT)

Register Offset R/W Description Reset Value
RTC_PWRCNT|RTC_BA+0x038 R RTC Power Control Counter Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved RELArm_CNT
7 6 5 4 3 2 1 0
RELArm_CNT
Bits Description
[31:12] Reserved Reserved.
[11:0] RELArm_CNT Re-lati-ve Alarm Counter Current Value .(Read Only)
This field shows the current value of relative alarm counter.
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RTC 32.768 kHz Clock Control Register (RTC CLKCTL)

Register Offset R/W Description Reset Value
RTC_CLKCTL |RTC_BA+0x03C R/W RTC 32.768 kHz Clock Control Register 0x0000_0001
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLKMOD CLKEN
Bits Description
[31:2] Reserved Reserved.
32.768 kHz Clock Mode Selection
[1] CLKMOD 0 = The 32.768 kHz clock macro is operating in strong mode (8uA).
1 =The 32.768 kHz clock macro is operating in weak mode (5uA).
32.768 kHz Clock Enable Bit
[0] CLKEN 0 = The 32.768 kHz clock macro Disabled.
1 = The 32.768 kHz clock macro Enabled.
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RTC Spare Reqister (RTC SPRn,n=0,1,..,15)

Register Offset R/W Description Reset Value
RTC_SPRO RTC_BA+0x040 R/W RTC Spare Register 0 0x0000_0000
RTC_SPR1 RTC_BA+0x044 R/W RTC Spare Register 1 0x0000_0000
RTC_SPR2 RTC_BA+0x048 R/W RTC Spare Register 2 0x0000_0000
RTC_SPR3 RTC_BA+0x04C R/W RTC Spare Register 3 0x0000_0000
RTC_SPR4 RTC_BA+0x050 R/W RTC Spare Register 4 0x0000_0000
RTC_SPR5 RTC_BA+0x054 R/W RTC Spare Register 5 0x0000_0000
RTC_SPR6 RTC_BA+0x058 R/W RTC Spare Register 6 0x0000_0000
RTC_SPR7 RTC_BA+0x05C R/W RTC Spare Register 7 0x0000_0000
RTC_SPRS8 RTC_BA+0x060 R/W RTC Spare Register 8 0x0000_0000
RTC_SPR9 RTC_BA+0x064 R/W RTC Spare Register 9 0x0000_0000
RTC_SPR10 |RTC_BA+0x068 R/W RTC Spare Register 10 0x0000_0000
RTC_SPR11 |RTC_BA+0x06C R/W RTC Spare Register 11 0x0000_0000
RTC_SPR12 |RTC_BA+0x070 R/W RTC Spare Register 12 0x0000_0000
RTC_SPR13 |RTC_BA+0x074 R/W RTC Spare Register 13 0x0000_0000
RTC_SPR14 |RTC_BA+0x078 R/W RTC Spare Register 14 0x0000_0000
RTC_SPR15 |RTC_BA+0x07C R/W RTC Spare Register 15 0x0000_0000
31 30 29 28 27 26 25 24
DATA
23 22 21 20 19 18 17 16
DATA
15 14 13 12 11 10 9 8
DATA
7 6 5 4 3 2 1 0
DATA
Bits Description
[31:0] DATA Da,ta o . . .
This register is used to keep information written by user.
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6.14 UART Interface Controller (UART)

6.14.1 Overview

The chip provides ten channels of Universal Asynchronous Receiver/Transmitters (UART). The
UART controller performs Normal Speed UART and supports flow control function. The UART
controller performs a serial-to-parallel conversion on data received from the peripheral and a
parallel-to-serial conversion on data transmitted from the CPU. Each UART controller channel
supports ten types of interrupts. The UART controller also supports IrDA SIR, LIN and RS-485
function modes and auto-baud rate measuring function.

6.14.2 Features

Full-duplex asynchronous communications

Separates receive and transmit 16/16 bytes entry FIFO for data payloads
Supports hardware auto-flow control

Programmable receiver buffer trigger level

Supports programmable baud rate generator for each channel individually

Supports nCTS, incoming data, Received Data FIFO reached threshold and RS-485
Address Match (AAD mode) wake-up function

Supports 8-bit receiver buffer time-out detection function

Programmable transmitting data delay time between the last stop and the next start bit by
setting DLY (UART_TOUT [15:8])

® Supports Auto-Baud Rate measurement and baud rate compensation function

Support 9600 bps for UART_CLK is selected LXT.

Supports break error, frame error, parity error and receive/transmit buffer overflow
detection function

Fully programmable serial-interface characteristics

Programmable number of data bit, 5-, 6-, 7-, 8- bit character
Programmable parity bit, even, odd, no parity or stick parity bit generation and detection
Programmable stop bit, 1, 1.5, or 2 stop bit generation

Supports IrDA SIR function mode

Supports for 3/16 bit duration for normal mode

Supports LIN function mode (Only UART1 /UART2 with LIN function)
Supports LIN master/slave mode

Supports programmable break generation function for transmitter
Supports break detection function for receiver

Supports RS-485 function mode

Supports RS-485 9-bit mode

Supports hardware or software enables to program nRTS pin to control RS-485
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transmission direction

® Supports PDMA transfer function

UART Feature UARTO UART1/ UART2 UART3~UART9
FIFO 16 Bytes 16 Bytes 16 Bytes
Auto Flow Control (CTS/RTS) |- v v

IrDA v x/ x/

LIN v -

RS-485 Function Mode y \ J

nCTS Wake-up v \

Imcoming Data Wake-up v v R

Received Data FIFO reached N N N

threshold Wake-up

RS-485 Address Match (AAD N N N

mode) Wake-up

Auto-Baud Rate Measurement |V \ J

STOP Bit Length 1, 1.5, 2 bit 1, 1.5, 2 bit 1, 1.5, 2 bit
Word Length 5, 6, 7, 8 bits 5, 6, 7, 8 bits 5, 6, 7, 8 bits
Even / Odd Parity v v v

Stick Bit \/ \/ V

Note: V= Supported

6.14.3 Block Diagram
The UART clock control and block diagram are shown in Figure 6.14-1, Figure 6.14-2 and Figure

6.14-3 respectively.

Table 6.14-1 NUC980 Series UART Features

Note: The frequency of UARTx_CLK should not be greater than 30 times HCLK.
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V—{ UARTO_S (CLK_DIVCTL4[4:3]) |

UPLL FOUT |
—
APLLFOUT | | UARTO_N (CLK_DIVCTLA[7:5))
4>
32.768kHz LXT | 1/(UARTO_N+1) UARTO_CLK
4>
4~24 MHz HXT
» 00 ||JARTOCKEN (CLK_APBCLKO[16] |
*—{ UARTL_S (CLK_DIVCTL4[12:11]) |
UPLLFOUT |
APLLFOUT | | UARTI_N (CLK_DIVCTL4[15:13])
P
32.768KHz LXT | 1/(UARTL_N+1) UART1_CLK
S
4~24 MHz HXT
> 00 ||UARTICKEN (CLK_APBCLKO[17] |~
V—‘ UART2_S (CLK_DIVCTL4[20:19]) |
UPLL FOUT

— 11
APLL FOUT 10 UART2_N (CLK_DIVCTL4[23:21])

P
32.768KHz LXT | |~ L(UART2_N+1) UART2_CLK
TR

4~24 MHz HXT
ZHXT | 4o || UART2CKEN (CLK_APBCLKO[18]

WJ

*—{ UART3_S (CLK_DIVCTLA4[28:27]) |

UPLL FOUT 1
APLL FOUT 10 UART3_N (CLK_DIVCTL4[31:29])
P T——
32.768KHz LXT oL 1/(UART3_N+1) UART3_CLK
4>

4-24 MHz HXT_ | |/UART3CKEN (CLK_APBCLKO[19] —»~

v—{ UART4_S (CLK_DIVCTL5[4:3]) |

UPLLFOUT |~
———
APLLFOUT | UART4_N (CLK_DIVCTLS[7:5))

— = 10
32.768kHz LXT"| 1/(UART4_N+1) UART4_CLK
—_— P

4~24 MHz HXT
ZHXT | 1o |[UART4CKEN (CLK_APBCLKO[20] |—»

3y

Note: Before clock switching, both the pre-selected and
newly selected clock sources must be turned on and stable.

Figure 6.14-1 UARTO0-UART4 Clock Control Diagram
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V—{ UART5_S (CLK_DIVCTL5[12:11]) |

UPLL FOUT |
APLLFOUT | | UARTS_N (CLK_DIVCTL5[15:13])
4>
32.768kHz LXT | 1/(UART5_N+1) UART5_CLK
4>
4~24 MHz HXT
» 00 ||JARTSCKEN (CLK_APBCLKO[21] |
*—{ UART6_S (CLK_DIVCTL5[20:19]) |
UPLLFOUT |
APLLFOUT | | UART6_N (CLK_DIVCTL5[23:21])
P
32.768KHz LXT | 1/(UART6_N+1) UART6_CLK
S
4~24 MHz HXT
> 0o ||UARTBCKEN (CLK_APBCLKO[22] |~
V—‘ UART7_S (CLK_DIVCTL5[28:27])|
UPLL FOUT

11
APLL FOUT 10 UART7_N (CLK_DIVCTL5[31:29])

P
32.768KHz LXT | |~ L(UART7_N+1) UART7_CLK
TR

4~24 MHz HXT
ZHXT | 4o || UART7CKEN (CLK_APBCLKO[23]

WJ

*—{ UART8_S (CLK_DIVCTL6[4:3]) |
UPLL FOUT
11

APLLFOUT | ' UART8_N (CLK_DIVCTL[7:5])

D
32.768KkHz LXT | 1/(UART6_N+1) UART8_CLK
4>

4~24 MHz HXT
ZHXT 1 0o ‘UARTSCKEN (CLK_APBCLKO[24]}—>

3

v—{ UART9_S (CLK_DIVCTL6[12:11]) |

UPLL FOUT »
——— P
APLLFOUT | | UARTY_N (CLK_DIVCTL6[15:13])
— P
32.768KHz LXT | 1/(UART9_N+1) UART9_CLK
—_— P

3

4~24 MHz HXT
ZHXT | o |[UARTOCKEN (CLK_APBCLKO[25] |—»

Note: Before clock switching, both the pre-selected and
newly selected clock sources must be turned on and stable.

Figure 6.14-2 UART5-UART9 Clock Control Diagram
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L] Baud Rate I
IrDA Decode Generator IrDA Encode
A UART_CLK f A
UART_RXD x |  AuoBaud Rate  / gﬂ UART_TXD,

Figure 6.14-3 UART Block Diagram

Each block is described in detail as follows:

IX FIFO

The transmitter is buffered with a 16 bytes FIFO to reduce the number of interrupts presented to the
CPU.

RX FIFO

The receiver is buffered with a 16 bytes FIFO (plus three error bits, BIF (UART_FIFOSTS[6]), FEF
(UART_FIFOSTS[5]), PEF (UART_FIFOSTSJ[4])) to reduce the number of interrupts presented to
the CPU.

TX Shift Register
This block is responsible for shifting out the transmitting data serially.

RX Shift Register
This block is responsible for shifting in the receiving data serially.

Modem Control and Status Register

This register controls the interface to the MODEM or data set (or a peripheral device emulating a
MODEM).

Baud Rate Generator

Divide the external clock by the divisor to get the desired baud rate clock. Refer to baud rate
equation.

IrDA Encode
This block is IrDA encoding control block.

IrDA Decode
This block is IrDA decoding control block.
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FIFO & Line Control and Status Register

This field is register set that including the FIFO control register (UART_FIFO), FIFO status register
(UART_FIFOSTS), and line control register (UART_LINE) for transmitter and receiver. The time-out
register (UART_TOUT) identifies the condition of time-out interrupt.

Auto-Baud Rate Measurement
This block is responsible for auto-baud rate measurement.

Interrupt Control and Status Register

There are ten types of interrupts, Receive Data Available Interrupt (RDAINT), Transmit Holding
Register Empty Interrupt (THERINT), Transmitter Empty Interrupt (TXENDINT), Receive Line Status
Interrupt (parity error or framing error or break interrupt) (RLSINT), MODEM Status Interrupt
(MODEMINT), Receiver Buffer Time-out Interrupt (RXTOINT), Buffer Error Interrupt (BUFERRINT),
LIN Bus Interrupt (LININT), Wake-up Interrupt (WKINT) and Auto-Baud Rate Interrupt (ABRINT).
Interrupt enable register (UART_INTEN) enable or disable the responding interrupt and interrupt
status register (UART_INTSTS) identifying the occurrence of the responding interrupt.

Interrupt Description

RDAINT Receive Data Available Interrupt.
THERINT Transmit Holding Register Empty Interrupt.
TXENDINT Transmitter Empty Interrupt.

RLSINT Receive Line Status Interrupt (parity error or frame error or break error).
MODEMINT MODEM Status Interrupt.

RXTOINT Receiver Buffer Time-out Interrupt.
BUFERRINT Buffer Error Interrupt.

LININT LIN Bus Interrupt.

WKINT Wake-up Interrupt.

ABRINT Auto-Baud Rate Interrupt.

Table 6.14-2 UART Interrupt

6.14.4 Basic Configuration
The basic configurations of UARTO are as follows:
® Clock Source Configuration
- Select the source of UARTO peripheral clock on UARTO_S (CLK_DIVCTLA4[4:3]).

- Select the clock divider number of UARTO peripheral clock on UARTO_N
(CLK_DIVCTLA[7:5)).

- Enable UARTO peripheral clock in UARTOCKEN (CLK_APBCLKO[16]).
® Reset Configuration
- Reset UARTO controller in UARTORST (SYS_APBIPRSTO0[16]).

® Pin Configuration

Group Pin Name GPIO MFP

UARTO UARTO_RXD PF.11 MFP1
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UARTO_TXD PF.12 MFP1

The basic configurations of UART1 are as follows:

® Clock Source Configuration
- Select the source of UART1 peripheral clock on UART1_S (CLK_DIVCTL4[12:11]).
- Select the clock divider number of UARTL1 peripheral clock on UART1_N
(CLK_DIVCTL4[15:13)).
Enable UART1 peripheral clock in UART1CKEN (CLK_APBCLKO[17]).
® Reset Configuration
Reset UART1 controller in UART1RST (SYS_APBIPRSTO[17]).
® Pin Configuration
Group Pin Name GPIO MFP
PF.9 MFP2
UART1_RXD PA.O MFP4
PC.6 MFP7
PF.10 MFP2
UARTL_TXD PA.1 MFP4
UART1
PC.5 MFP7
PF.7 MFP2
UART1_nCTS
PC.8 MFP7
PF.8 MFP2
UARTL_nRTS
PC.7 MFP7

The basic configurations of UART2 are as follows:

® Clock Source Configuration
- Select the source of UART2 peripheral clock on UART2_S (CLK_DIVCTL4[20:19]).
- Select the clock divider number of UART2 peripheral clock on UART2_N
(CLK_DIVCTL4[23:21]).
- Enable UART2 peripheral clock in UART2CKEN (CLK_APBCLKO[18]).
® Reset Configuration
- Reset UART2 controller in UART2RST (SYS_APBIPRSTO0[18]).
® Pin Configuration
Group Pin Name GPIO MFP
UART2_RXD PA.9, PD.7, PG.0 MFP2
UART2_TXD PA.10, PD.6, PG.1 MFP2
UART2
UART2_nCTS PA.7, PB.0, PG.2 MFP2
UART2_nRTS PA.8, PG.3 MFP2
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The basic configurations of UART3 are as follows:

® Clock Source Configuration
Select the source of UART3 peripheral clock on UART3_S (CLK_DIVCTL4[28:27]).
Select the clock divider number of UART3 peripheral clock on UART3_N
(CLK_DIVCTL4[31:29)).
Enable UART3 peripheral clock in UART3CKEN (CLK_APBCLKO[19]).
® Reset Configuration
- Reset UART3 controller in UART3RST (SYS_APBIPRSTO[19]).
® Pin Configuration
Group Pin Name GPIO MFP
PB.10 MFP1
UART3_RXD PD.3 MFP2
PC.4, PF.6 MFP5
PB.9 MFP1
UART3_TXD PD.2 MFP2
PB.13, PC.3, PF.7 MFP5
UART3
PB.12 MFP1
UART3_nCTS PD.5 MFP2
PF.4 MFP5
PB.11 MFP1
UART3_nRTS PD.4 MFP2
PF.5 MFP5

The basic configurations of UART4 are as follows:

® Clock Source Configuration
- Select the source of UART4 peripheral clock on UART4_S (CLK_DIVCTL5[4:3]).
- Select the clock divider number of UART4 peripheral clock on UART4_N
(CLK_DIVCTLS5[7:5)).
- Enable UARTA4 peripheral clock in UART4CKEN (CLK_APBCLKO0[20]).
® Reset Configuration
- Reset UART4 controller in UART4RST (SYS_APBIPRSTO[20]).
® Pin Configuration
Group Pin Name GPIO MFP
PD.13 MFP1
UART4 UART4_RXD PE.2 MFP5
PC.10 MFP7
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PD.12 MFP1
UART4_TXD PE.3 MFP5

PC.9 MFP7

PD.15 MFP1
UART4_nCTS

PE.O MFP5

PD.14 MFP1
UART4_nRTS

PE.1 MFP5

The basic configurations of UARTS5 are as follows:
® Clock Source Configuration
- Select the source of UARTS5 peripheral clock on UART5_S (CLK_DIVCTL5[12:11]).

- Select the clock divider number of UART5 peripheral clock on UART5_N
(CLK_DIVCTL5[15:13)).

- Enable UARTS5 peripheral clock in UART5CKEN (CLK_APBCLKO[21]).
® Reset Configuration
- Reset UARTS5 controller in UART5RST (SYS_APBIPRSTO[21]).

® Pin Configuration

Group Pin Name GPIO MFP
PD.1, PG.6 MFP2
UARTS5_RXD
PG.13 MFP5
PD.O, PG.7 MFP2
UARTS_TXD
PG.14 MFP5
UARTS5
PG.4 MFP2
UART5_nCTS
PG.11 MFP5
PG.5 MFP2
UART5_nRTS
PG.12 MFP5

The basic configurations of UART6 are as follows:
® Clock Source Configuration
- Select the source of UART6 peripheral clock on UART6_S (CLK_DIVCTL5[20:19]).

- Select the clock divider number of UART6 peripheral clock on UART6_N
(CLK_DIVCTL5[23:21)).

- Enable UARTS6 peripheral clock in UART6CKEN (CLK_APBCLKO0[22]).
® Reset Configuration
- Reset UART®6 controller in UART6RST (SYS_APBIPRSTO0[22]).

® Pin Configuration

Group Pin Name GPIO MFP
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PA.4 MFP1
UART6_RXD PD.11 MFP2

PE.8 MFP5

PA.5 MFP1
UARTG6_TXD PD.10 MFP2

UART6

PE.9 MFP5

PA.2 MFP1
UART6_nCTS

PD.8 MFP2

PA.3 MFP1
UART6_nRTS

PD.9 MFP2

The basic configurations of UART7 are as follows:
® Clock Source Configuration
- Select the source of UART7 peripheral clock on UART7_S (CLK_DIVCTL5[28:27]).

- Select the clock divider number of UART7 peripheral clock on UART7_N
(CLK_DIVCTL5[31:29)).

- Enable UART?7 peripheral clock in UART7CKEN (CLK_APBCLKO0[23]).
® Reset Configuration
- Reset UART7 controller in UART7RST (SYS_APBIPRSTO0[23)).

® Pin Configuration

Group Pin Name GPIO MFP
PC.2 MFP4
UART7_RXD PB.4, PF.2 MFP5
PA.14 MFP6
PC.1 MFP4
UART7
UART7_TXD PB.6, PF.3 MFP5
PA.13 MFP6
UART7_nCTS PB.7, PF.0 MFP5
UART7_nRTS PB.5, PF.1 MFP5

The basic configurations of UARTS8 are as follows:
® Clock Source Configuration
- Select the source of UART8 peripheral clock on UART8_S (CLK_DIVCTL6[4:3]).

- Select the clock divider number of UARTS8 peripheral clock on UART8_N
(CLK_DIVCTL6[7:5]).

- Enable UARTS peripheral clock in UART8CKEN (CLK_APBCLKO[24]).

® Reset Configuration
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Reset UARTS controller in UART8RST (SYS_APBIPRSTO0[24]).

® Pin Configuration
Group Pin Name GPIO MFP
PA.11 MFP2
UART8_RXD PC.0 MFP4
PC.13 MFP7
PA.12 MFP2
UART8_TXD PB.8 MFP4
UARTS
PC.12 MFP7
PG.9 MFP2
UART8_nCTS
PC.15 MFP7
PG.8 MFP2
UART8_nRTS
PC.14 MFP7

The basic configurations of UART9 are as follows:

® Clock Source Configuration
- Select the source of UART9 peripheral clock on UART9_S (CLK_DIVCTL6[12:11]).
- Select the clock divider number of UART9 peripheral clock on UART9_N
(CLK_DIVCTL6[15:13]).
- Enable UART9 peripheral clock in UART9CKEN (CLK_APBCLKO0[25]).
® Reset Configuration
- Reset UARTY controller in UARTIRST (SYS_APBIPRSTO[25]).
® Pin Configuration
Group Pin Name GPIO MFP
PE.10 MFP3
UART9_RXD PE.6 MFP5
PB.3 MFP7
PE.12 MFP3
UART9 UART9_TXD PE.7 MFP5
PB.1 MFP7
UART9_nCTS PE.4 MFP5
PE.5 MFP5
UART9_nRTS
PB.2 MFP7
UART Interface Controller Pin description is shown in Table 6.14-3:
Pin Type Description
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UARTx_TXD Output UARTX transmit

UARTx_RXD Input UARTX receive

UARTx_nCTS Input UARTx modem clear to send
UARTX_nRTS Output UARTx modem request to send

Table 6.14-3 UART Interface Controller Pin

6.14.5 Functional Description

The UART controller supports four function modes including UART, IrDA, LIN and RS-485 mode.
User can select a function by setting the UART_FUNCSEL register. The four function modes will be
described in following section.

6.14.5.1 UART Controller Baud Rate Generator

The UART controller includes a programmable baud rate generator capable of dividing clock input
by divisors to produce the serial clock that transmitter and receiver need. Table 6.14-4 list the UART
baud rate equations in the various conditions. Table 6.14-5 and Table 6.14-6 list the UART baud
rate parameter and register setting example. In IrDA function mode, the baud rate generator must be
set in mode 0. More detail register description is shown in UART_BAUD register. There are three
setting mode. Mode 0 is set by UART_BAUD[29:28] with 00. Mode 1 is set by UART_BAUDI[29:28]
with 10. Mode 2 is set by UART_BAUDI[29:28] with 11.

Mode BAUDM1 BAUDMO Baud Rate Equation
Mode 0 0 0 UART_CLK/[16 * (BRD+2)].
Mode 1 1 0 UART_CLK / [(EDIVM1+1) * (BRD+2)], EDIVM1 must >= 8.

UART_CLK / (BRD+2)

If UART_CLK <= 3*HCLK, BRD must >= 9.

If UART_CLK > 3*HCLK, BRD must >= 3*N — 1.

N is the smallest integer larger than or equal to the ratio of UART_CLK /HCLK.
Mode 2 1 1
For example,

if 3*HCLK < UART_CLK =< 4*HCLK, BRD must >=11.
if 4*HCLK < UART_CLK =< 5*HCLK, BRD must >=14.

(If the UART_CLK is selected from LXT, BRD can be greater than or equal to 1)

Table 6.14-4 UART Controller Baud Rate Equation Table

UART Peripheral Clock = 12 MHz

Baud Rate Mode O Mode 1 Mode 2
921600 Not support Not recommended BRD=11
460800 Not recommended BRD=0, EDIVM1 =13 BRD=24
230400 Not recommended BRD =2, EDIVM1 =13 BRD =50
115200 Not recommended BRD =6, EDIVM1 =13 BRD =102
57600 BRD =11 BRD =14, EDIVM1 =13 BRD =206
38400 BRD =18 BRD =22, EDIVM1 =13 BRD =311
19200 BRD =37 BRD =123, EDIVM1 =5 BRD =623
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9600 BRD =76 BRD =123, EDIVM1 =10 BRD =1248
4800 BRD =154 BRD =248, EDIVM1 =10 BRD =2498

Table 6.14-5 UART Controller Baud Rate Parameter Setting Example Table

UART Peripheral Clock = 12 MHz

UART_BAUD Value
Baud Rate

Mode 0 Mode 1 Mode 2
921600 Not support Not recommended 0x3000_000B
460800 Not recommended 0x2D00_0000 0x3000_0018
230400 Not recommended 0x2D00_0002 0x3000_0032
115200 Not recommended 0x2D00_0006 0x3000_0066
57600 0x0000_000B 0x2D00_000E 0x3000_00CE
38400 0x0000_0012 0x2D00_0016 0x3000_0137
19200 0x0000_0025 0x2500_007B 0x3000_026F
9600 0x0000_004C 0x2A00_007B 0x3000_04E0
4800 0x0000_009A 0x2A00_00F8 0x3000_09C2

Table 6.14-6 UART controller Baud Rate Register Setting Example Table

6.14.5.2 UART Controller Baud Rate Compensation

The UART controller supports baud rate compensation function. It is used to optimize the precision
in each bit. The precision of the compensation is half of UART module clock because there is
BRCOMDEC bit (UART_BRCOMP[31]) to define the positive or negative compensation in each bit.
If the BRCOMPDEC (UART_BRCOMPI[31]) = 0, it is positive compensation for each bit, one more
module clock will be append in the compensated bit. If the BRCOMPDEC (UART_BRCOMPJ[31]) =
1, it is negative compensation for each bit, decrease one module clock in the compensated bit.

There is 9-bits location, BRCOMP[8:0] (UART_BRCOMP[8:0]), can be configured by user to define
the relative bit is compensated or not. BRCOMP[7:0] is used to define the compensation of
UART_DAT][7:0] and BRCOMP]J8] is used to define the parity bit.

Example:
1. UART’s peripheral clock = 32.768K and baud rate is 9600
Baud rate is 9600, UART peripheral clock is 32.768K > 3.413 peripheral clock/bit

if the baud divider is set 1 (3 peripheral clock/bit), the inaccuracy of each bit is -0.413 peripheral
clock and BRCOMPDEC =0,

Bit Name Total INACCURACY BRCOMP Final Inaccuracy
Compensated

0 Start -0.413 X -0.413

1 UART_DAT[0]  |-0.826(-0.413-0.413) 1 0.174

2 UART_DAT[1]  |-0.239(0.174-0.413) 0 -0.239
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3 UART_DAT[2]  |-0.652(-0.239-0.413) 1 0.348
4 UART_DAT[3]  |-0.065(0.348-0.413) 0 -0.065
5 UART_DAT[4]  |-0.478(-0.065-0.413) 0 -0.478
6 UART_DAT[5]  |-0.891(-0.478-0.413) 1 0.109
7 UART_DAT[6]  |-0.304(0.109-0.413) 0 -0.304
8 UART_DAT[7]  |-0.717(-0.304-0.413) 1 0.283
9 Parity -0.130(0.283-0.413) 0 -0.13

Table 6.14-7 Baud Rate Compensation Example Table 1

So that the BRCOMP (UART_BRCOMP[8:0]) can be set as 9'b010100101 = Oxa5.

2. UART’s peripheral clock = 32.768K and baud rate is 4800

Baud rate is 4800, UART peripheral clock is 32.768K - 6.827 peripheral clock/bit
if the baud divider is set 5 (7 peripheral clock/bit), the inaccuracy of each bit is 0.173 peripheral clock

and BRCOMPDEC =1,

Bit Name Total INACCURACY BRCOMP Final Inaccuracy
Compensated

0 Start 0.173 X 0.173
1 UART_DAT[0]  [0.346(0.173+0.173) 0 0.346
2 UART DAT[1]  [0.519(0.346+0.173) 1 -0.481
3 UART_DAT[2]  |-0.308(-0.481+0.173) 0 -0.308
4 UART_DAT[3] |-0.135(-0.308+0.173) 0 -0.135
5 UART_DAT[4] |-0.038(-0.135+0.173) 0 0.038
6 UART_DAT[5] 0.211(0.038+0.173) 0 0.211
7 UART_DAT[6] |0.384(0.211+0.173) 0 0.384
8 UART DAT[7]  [0.557(0.384+0.173) 1 -0.443
9 Parity -0.270(-0.443+0.173) 0 -0.270

Table 6.14-8 Baud Rate Compensation Example Table 2

So that the BRCOMP (UART_BRCOMPI[8:0]) can be set as 9°'b010000010 = 0x82.
UART Controller Auto-Baud Rate Function Mode

Auto-Baud Rate function can measure baud rate of receiving data from UART RX pin automatically.
When the Auto-Baud Rate measurement is finished, the measuring baud rate is loaded to BRD
(UART_BAUD[15:0]). Both of the BAUDM1 (UART_BAUDI[29]) and BAUDMO (UART_BAUD[28])
are set to 1 automatically. UART RX data from Start bit to 1st rising edge time is set by 2 ABRDBITS
bit time in Auto-Baud Rate function detection frame.

2 ABRDBITS bit time from Start bit to the 1st rising edge is calculated by setting ABRDBITS
(UART_ALTCTL[20:19]). Setting ABRDEN (UART_ALTCTL[18]) is to enable auto-baud rate
function. In beginning stage, the UART RX is kept at 1. Once falling edge is detected, START bit is
received. The auto-baud rate counter is reset and starts counting. The auto-baud rate counter will be

Jan. 07, 2020 Page 437 of 1174 Rev 1.01



NnuvoTon NUC980
I —————

stop when the 1 st rising edge is detected. Then, auto-baud rate counter value divided by
ABRDBITS (UART_ALTCTL[20:19]) is loaded to BRD (UART_BAUDJ[15:0]) automatically. ABRDEN
(UART_ALTCTL[18]) is cleared. The Auto-Baud is shown in Figure 6.14-4. Once the auto-baud rate
measurement is finished, the ABRDIF (UART_FIFOSTS[1]) is set. When auto-baud rate counter is
overflow, ABRDTOIF (UART_FIFOSTS|[2]) is set. ABRDIF (UART_FIFOSTS[1]) or ABRDTOIF
(UART_FIFOSTSJ2]) cause the auto-baud rate flag ABRIF(UART_ALTCTL[17]) is generated. If the
ABRIEN (UART_INTENJ[18]) is enabled, ABRIF(UART_ALTCTL[17]) cause the auto-baud rate
interrupt ABRINT (UART _INTSTSJ[31]) is generated.

4

A A A A

UART_RX

A y T ‘ T T T
\ start | bitO | bitl ! bit2 | bit3 ! bit4 ! bit5 ! bit6 ! bit7 }parityT stop

Auto Baud Y
Rate Counter

ABRDIF
(UART_FIFOSTS[1]) *

BRD keep old BRD X me on

(UART_BAUD([15:0])
ABRDEN
(UART_ALTCTL[18])

n = ABRDBITS (UART_ALTCTL[20:19])

Figure 6.14-4 Auto-Baud Rate Measurement

6.14.5.3 Programming Sequence Example:

1. Program ABRDBITS (UART_ALTCTL[20:19]) to determines UART RX data 1st rising edge
time from Start by 2 ABRDBITS bit time.

Set ABRIEN (UART_INTEN][18]) to enable auto-baud rate function interrupt.
Set ABRDEN (UART_ALTCTL[18]) to enable auto-baud rate function.
ABRDIF (UART_FIFOSTSI[1)) is set, the auto-baud rate measurement is finished.
Operate UART transmit and receive action.
ABRDTOIF (UART_FIFOSTS[2]) is set, if auto-baud rate counter is overflow.
7. Goto Step 3.
6.14.5.4 UART Controller Transmit Delay Time Value

The UART controller programs DLY (UART_TOUT [15:8]) to control the transfer delay time between
the last stop bit and next start bit in transmission. The unit is baud. The operation is shown in Figure
6.14-5.

o g M w D
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Figure 6.14-5 Transmit Delay Time Operation

6.14.5.5 UART Controller FIFO Control and Status

The UART controller is built-in with a 16 bytes transmitter FIFO (TX_FIFO) and a 16 bytes receiver
FIFO (RX_FIFO) that reduces the number of interrupts presented to the CPU. The CPU can read
the status of the UART at any time during operation. The reported status information includes
condition of the transfer operations being performed by the UART, as well as 3 error conditions
(parity error, framing error, break interrupt) occur if receiving data has parity, frame or break error.
UART, IrDA, LIN and RS-485 mode support FIFO control and status function.

6.14.5.6 UART Controller Wake-up Function

The UART controller supports wake-up system function. The wake-up function includes nCTS pin,
incoming data wake-up, Received Data FIFO reached threshold wake-up, RS-485 Address Match
(AAD mode) wake-up and Received Data FIFO threshold time-out wake-up function. CTSWKF
(UART_WKSTSI[0]), DATWKF (UART_WKSTS[1]), RFRTWKF (UART_WKSTS[2]), RS485WKF
(UART_WKSTS[3]) or TOUTWKF (UART_WKSTS[4]) cause the wake-up interrupt flag
WKIF(UART_INTSTS|6]) is generated. If the WKIEN (UART_INTEN[6]) is enabled, the wake-up
interrupt flag WKIF(UART_INTSTS[6]) cause the wake-up interrupt WKINT (UART_INTSTS[14]) is
generated.

nCTS pin wake-up :

When the system is in Power-down mode and WKCTSEN (UART_WKCTLJ0]) is set, the toggle of
NCTS pin can wake-up system. If the WKCTSEN (UART_WKCTL]Q]) is enabled, the toggle of nCTS
pin cause the nCTS wake-up flag CTSWKF (UART_WKSTSJO0]) is generated. The nCTS wake-up is
shown in Figure 6.14-6 and Figure 6.14-7.

nCTS Wake-up Case 1 (nCTS transition from low to high)

Power-down mode , stable count | ;CPU run

e [T U

nCTS ‘ ‘ ‘
CTSWKF ‘

CTSACTLV (UART_MODEMSTSI[8]) = 0

Note: Stable count means HCLK source recovery stable count.

Figure 6.14-6 UART nCTS Wake-up Casel

nCTS Wake-up Case 2 (nCTS transition from high to low)
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HCLK 3 L

nCTS ‘ ‘ ‘
CTSWKF ‘

CTSACTLV (UART_MODEMIS]) = 1

Note: Stable count means HCLK source recovery stable count.

Figure 6.14-7 UART nCTS Wake-up Case2

Incoming Data Wake-up

When system is in Power-down mode and the WKDATEN (UART_WKCTL [1]) is set, the toggle of
incoming data (UART_RXD) pin can wake-up the system. In order to receive the incoming data after
the system wake-up, the STCOMP (UART_DWKCOMP[15:0]) shall be set. These bits field of
STCOMP indicate how many clock cycle selected by UART_CLK do the UART controller can get the
1% bit (start bit) when the system is wakeup from Power-down mode.

When incoming data wakes system up, the incoming data will be received and stored in FIFO. If the
WKDATEN (UART_WKCTL[1]) is enabled, the toggle of incoming data (UART_RXD) pin cause the
incoming data wake-up flag DATWKF (UART_WKSTSJ[1]) is generated. The imcoing data wake-up
is shown in Figure 6.14-8.

Notel: The UART controller clock source should be selected as HIRC and the compensation time
for start bit is about 10.865us. It means that the value of STCOMP (UART_DWKCOMPJ[15:0]) can
be set as 0x207.

Note2: The value of BRD(UART_BAUD[15:0]) should be greater than STCOMP
(UART_DWKCOMPJ[15:0)).

Power-down mode ‘ stable count .CPU run
: ‘ 3 >
ek TR | LAy
UART_CLK stable count i
< 1
UART_RXD start ‘ ‘

DATWKF ‘

Notel: Stable count means HCLK source recovery stable count.
Note2: UART_CLK stable count means UART clock source recovery stable count.

Figure 6.14-8 UART Data Wake-up

Received Data FIFO Reached Threshold Wake-up

The received data FIFO threshold reached wake-up function is enabled by setting WKRFRTEN
(UART_WKCTL[2]). In Power-down mode, when the number of received data in RX FIFO reaches
the threshold value RFITL (UART_FIFO[7:4]), it can wake-up the system. If the WKRFRTEN
(UART_WKCTL][2)]) is enabled, the number of received data in RX FIFO reaches the threshold value
RFITL (UART_FIFQJ[7:4]) cause the received data FIFO reached threshold wake-up flag RFRTWKF
(UART_WKSTSJ2)]) is generated. The Received Data FIFO reached threshold wake-up is shown in
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Figure 6.14-9.
Note: The UART controller clock source should be selected as LXT in Power-down mode to receive
data.
stable
Power-down mode count
Hewk (TN [Toannom:
UART_RXD | Start | DATAO|[ DATAL | DATAX
<
RFRTWKF
Note: Stable count means HCLK source recovery stable count.

Figure 6.14-9 UART Received Data FIFO reached threshold wake-up

RS-485 Address Match (AAD Mode) Wake-up

The RS-485 address match wake-up function is enabled by setting WKRFRTEN (UART_WKCTL[2])
and WKRS485EN (UART_WKCTLI[3]). This function is used for RS-485 Auto Address Detection
(AAD) mode in RS-485 function mode and ADDRDEN (UART_ALTCTL[15]) is set to 1. In Power-
down mode, when an address byte is detected and matches the ADDRMV (UART_ALTCTL[31:24]) or
the number of received data in RX FIFO reaches the threshold value RFITL (UART_FIFOI[7:4]), it can
wake-up the system. If the WKRS485EN (UART_WKCTLJ[3]) is enabled, when an address byte is
detected and matches the ADDRMV (UART_ALTCTL[31:24]) that cause the RS485 address match
(AAD mode) wake-up flag RS485WKF (UART_WKSTS[3]) is generated. The RS-485 Address Match
(AAD mode) wake-up is shown in Figure 6.14-10.

Note: The UART controller clock source should be selected as LXT in Power-down mode to receive

data.
) Power-down mode . stable count
Hee [T e "
UART_RXD | stat | Do~ D7 | ADD |STO |
RS485WKF < ‘

Note: Stable count means HCLK source recovery stable count.

Figure 6.14-10 UART RS-485 AAD Mode Address Match Wake-up

Received Data FIFO Threshold Time-out Wake-up

The received data FIFO threshold time-out wake-up function is enabled by setting WKRFRTEN
(UART_WKCTLJ[2]) and WKTOUTEN (UART_WKCTL[4]). Setting TOCNTEN (UART_INTEN[11]) to
enable receiver buffer time-out counter. In Power-down mode, when the number of received data in
RX FIFO does not reach the threshold value RFITL (UART_FIFO[7:4]) and the time-out counter
equals to the time-out value TOIC (UART_TOUT][7:0]), it can wake-up the system. If the WKTOUTEN
(UART_WKCTL[4]) is enabled, when the time-out counter equals to the time-out value TOIC
(UART_TOUT[7:0]) that cause the Received Data FIFO threshold time-out wake-up wake-up flag
TOUTWKF (UART_WKSTS[4]) is generated. The Received Data FIFO threshold time-out wake-up is
shown in Figure 6.14-11.

Note: The UART controller clock source should be selected as LXT in Power-down mode to receive
data.
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Power-down mode .., Stable count
HCLK i s I
UART_RXD Start | DATAO Time-out | DATAX
RX FIFO number not reached
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Figure 6.14-11 UART Received Data FIFO threshold time-out wake-up

6.14.5.7 UART Controller Interrupt and Status
Each UART controller supports ten types of interrupts including:
® Receive Data Available Interrupt (RDAINT)

® Transmit Holding Register Empty Interrupt (THERINT)
® Transmitter Empty Interrupt (TXENDIF)
® Receive Line Status Interrupt (RLSINT)

- Break Interrupt Flag (BIF)

- Framing Error Flag (FEF)

- Parity Error Flag (PEF)

- RS-485 Address Byte Detect Flag (ADDRDETF)
® MODEM Status Interrupt (MODEMINT)

- Detect nCTS State Change Flag (CTSDETF)
® Receiver Buffer Time-out Interrupt (RXTOINT)
® Buffer Error Interrupt (BUFERRINT)

- TX Overflow Error Interrupt Flag (TXOVIF)

- RX Overflow Error Interrupt Flag (RXOVIF)
® LIN Bus Interrupt (LININT)

- LIN Break Detection Flag (BRKDETF)

- Bit Error Detect Status Flag (BITEF)

- LIN Slave ID Parity Error Flag (SLVIDPEF)

- LIN Slave Header Error Flag (SLVHEF)

- LIN Slave Header Detection Flag (SLVHDETF)
®  Wake-up Interrupt (WKINT)

- nCTS Wake-up Flag (CTSWKF)

- Incoming Data Wake-up Flag (DATWKF)

Received Data FIFO Reached Threshold Wake-up Flag (RFRTWKF)
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- RS-485 Address Match (AAD mode) Wake-up Flag (RS485WKF)

Received Data FIFO Threshold Time-out Wake-up Flag (TOUTWKF)

Auto-Baud Rate Interrupt (ABRINT)

Auto-baud Rate Detect Interrupt Flag (ABRDIF)

Auto-baud Rate Detect Time-out Interrupt Flag (ABRDTOIF)

Table 6.14-9 describes the interrupt sources and flags. The interrupt is generated when the interrupt
flag is generated and the interrupt enable bit is set. User must clear the interrupt flag after the interrupt

is generated.

Interrupt Source :ﬂtd?g;[gtr E:ZE?&H Interrupt Flag Flag Caused By Flag Cleared By
Receive Data Available|pry i\ [rpalEN RDAIF N/A Read UART_DAT
Interrupt
Transmit Holding
Register Empty| THERINT THREIEN THREIF N/A Write UART_DAT
Interrupt
Hi?f&;‘tﬁer EMPY| Ty ENDINT |TXENDIEN TXENDIF N/A Write UART_DAT
RLSIF = BIF Write ‘1’ to BIF
RLSIF = FEF Write ‘1’ to FEF
Receive Line Status
Interrupt RLSINT RLSIEN RLSIF RLSIF = PEF Write ‘1’ to PEF
RLSIF | Y
ADDRDETE Write ‘1’ to ADDRDETF
MODEMIF | PN
Modem Status Interrupt MODEMINT [MODEMIEN MODEMIF Write ‘1’ to CTSDETF
CTSDETF
Receiver Buffer Time-|oy Nt |RXTOIEN RXTOIF N/A Read UART_DAT
out Interrupt
BUFERRIF | N
TXOVIF Write ‘1’ to TXOVIF
Buffer Error Interrupt  |[BUFERRINT [BUFERRIEN BUFERRIF
BUFERRIF =haseien 4
RXOVIF Write ‘1’ to RXOVIF
Write ‘1’ to LINIF and
LINIF = BRKDETF
Write ‘1’ to BRKDETF
Write ‘1’ to LINIF and
LIN Bus Interrupt LININT LINIEN LINIF LINIF = BITEF .
Write ‘1’ to BITEF
Write ‘1’ to LINIF and
LINIF = SLVIDPEF .
Write ‘1’ to SLVIDPEF
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Write 1’ to LINIF and
Write ‘1’ to SLVHEF

LINIF = SLVHEF

Write ‘1’ to LINIF and
Write ‘1’ to SLVHDETF

LINIF = SLVHDETF

WKIF = CTSWKF Write ‘1’ to CTSWKF

WKIF = DATWKF Write ‘1’ to DATWKF

Wake-up Interrupt WKINT WKIEN WKIF WKIF = RFRTWKF |Write ‘1’ to RFRTWKF

WKIF = RS485WKF |Write ‘1’ to RS485WKF

WKIF = TOUTWKF [Write ‘1’ to TOUTWKF

ABRIF = ABRDIF Write ‘1’ to ABRDIF
Auto-Baud Rate

ABRINT ABRIEN ABRIF
Interrupt

ABRIF = ABRDTOIF |Write ‘1’ to ABRDTOIF

Table 6.14-9 UART controller Interrupt Source and Flag List

6.14.5.8 UART Function Mode

The UART controller provides UART function (Setting FUNCSEL (UART_FUNCSEL [1:0]) to ‘00’ to
enable UART function mode). The UART baud rate is up to 1 Mbps.

The UART provides full-duplex and asynchronous communications. The transmitter and receiver
contain 16 bytes FIFO for payloads. User can program receiver buffer trigger level and receiver buffer
time-out detection for receiver. The transmitting data delay time between the last stop and the next
start bit can be programed by setting DLY (UART_TOUT [15:8]) register. The UART supports
hardware auto-flow control that provides programmable nRTS flow control trigger level. The number of
data bytes in RX FIFO is equal to or greater than RTSTRGLV (UART_FIFO[19:16]), and the nRTS is
de-asserted.

UART Line Control Function

The UART controller supports fully programmable serial-interface characteristics by setting the
UART_LINE register. User can program UART_LINE register for the word length, stop bit and parity
bit setting. Table 6.14-10 and Table 6.14-11 list the UART word, stop bit length and the parity bit

settings.

l(\lUSABRT_LINE[Z]) \(,leI/_A?RT_LINE[l:O]) Word Length (Bit) Stop Length (Bit)
0 00 5 1

0 01 6 1

0 10 7 1

0 11 8 1

1 00 5 15

1 01 6 2

1 10 7 2
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1 11 8 2

Table 6.14-10 UART Line Control of Word and Stop Length Setting

Parit SPE EPE PSS PBE
Typey (UART_LINE[ |(UART_LINE[ |(UART_LINE[ [(UART_LINE[ [Description
5]) 4]) ) 3]
No Parity  [x X X 0 No parity bit output.
Parity
source
from X X 1 1 Parity bit is generated and checked by software.
UART_DA
T

Odd Parity is calculated by adding all the “1’s” in a
Odd Parity |0 0 0 1 data stream and adding a parity bit to the total bits,
to make the total count an odd number.

Even Parity is calculated by adding all the “1’s” in
Even Parity|0 1 0 1 a data stream and adding a parity bit to the total
bits, to make the count an even number.

Forced Parity bit always logic 1.

Mask 1 0 0 1 Parity bit on the serial byte is set to “1” regardless
Parity of total number of “1’s” (even or odd counts).
Eorced Parity bit always logic 0.

Space 1 1 0 1 Parity bit on the serial byte is set to “0” regardless
Parity of total number of “1’s” (even or odd counts).

Table 6.14-11 UART Line Control of Parity Bit Setting

UART Auto-Flow Control Function

The UART supports auto-flow control function that uses two signals, nCTS (clear-to-send) and nRTS
(request-to-send), to control the flow of data transfer between the UART and external devices (e.g.
Modem). When auto-flow is enabled, the UART is not allowed to receive data until the UART asserts
NnRTS to external device. When the number of bytes stored in the RX FIFO equals the value of
RTSTRGLV (UART_FIFO [19:16]), the nRTS is de-asserted. The UART sends data out when UART
detects nCTS is asserted from external device. If the valid asserted nCTS is not detected, the UART
will not send data out. The auto flow control block diagram is shown in Figure 6.14-12.
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> >
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EZ > Serial to Parallel Serial to Parallel

Figure 6.14-12 Auto-Flow Control Block Diagram

Figure 6.14-13 demonstrates the nCTS auto-flow control of UART function mode. User must set
ATOCTSEN (UART_INTEN [13]) to enable nCTS auto-flow control function. The CTSACTLV
(UART_MODEMSTS [8]) can set nCTS pin input active state. The CTSDETF (UART_MODEMSTS|0])
is set when any state change of nCTS pin input has occurred, and then TX data will be automatically
transmitted from TX FIFO.

nCTS pin input status of UART function mode
| |
| |
CTSSTS CTSACTLV=0 !
UART_MODEMSTS[4) —% < i »< >
nCTS pin input [ﬁ ‘ Active Inactive |
CTSACTLV=1 ;
(default) X sto i
MODEMINT interrupt MODEMINT interrupt p}
|
i
CTSDETF k }
' ‘k_/clear by softwave Clear by softwave | l
TX pin output 5 ;
Idle | g;‘t”l po| 1| p2| p3| pa| ps| pe| b7 P Sé‘i’tp Idle
b
" o« ;
P |
X bufput ‘
delay

Figure 6.14-13 UART nCTS Auto-Flow Control Enabled

As shown in Figure 6.14-14, in UART nRTS auto-flow control mode
(ATORTSEN(UART_INTEN[12])=1), the nRTS internal signal is controlled by UART FIFO controller
with RTSTRGLV(UART_FIFO[19:16]) trigger level.

Setting RTSACTLV(UART_MODEM][9]) can control the nRTS pin output is inverse or non-inverse
from nRTS signal. User can read the RTSSTS (UART_MODEM]J13]) bit to get real nRTS pin output
voltage logic status.
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0
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|
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(from external) | | bit Byte() bit | BV (i+n) i
3 [ ] I i
External nRTS inactive
delay delay

Figure 6.14-14 UART nRTS Auto-Flow Control Enabled

As shown in Figure 6.14-15, in software mode (ATORTSEN(UART _INTEN[12])=0), the nRTS flow is
directly controlled by software programming of RTS(UART_MODEM[1]) control bit.

Setting RTSACTLV(UART_MODEM]I9]) can control the nRTS pin output is inverse or non-inverse
from RTS(UART_MODEM][1]) control bit. User can read the RTSSTS(UART_MODEM][13]) bit to get
real nRTS pin output voltage logic status.

NRTS pin output status of UART function mode

Set UART_MODEM[1]=0 Set UART_MODEM[1]=1 by software
RTS control bit [ \
(UART_MODEM[1]) Active
< »
RTSACTLV=0
RTSSTS
(UART_MODEMI[13])
nRTS pin output
RTSACTLV=1

(default)

Figure 6.14-15 UART nRTS Auto-Flow with Software Control

6.14.5.9 IrDA Function Mode

The UART controller also provides Serial IrDA (SIR, Serial Infrared) function (Setting
UART_FUNCSEL [1:0] to 10’ to enable the IrDA function). The SIR specification defines a short-
range infrared asynchronous serial transmission mode with one start bit, 8 data bits, and 1 stop bit.
The maximum data rate is 115.2 kbps. The IrDA SIR block contains an IrDA SIR protocol
encoder/decoder. The IrDA SIR protocol is half-duplex only. So, it cannot transmit and receive data
at the same time. The IrDA SIR physical layer specifies a minimum 10 ms transfer delay between
transmission and reception, and this delay feature must be implemented by software.

In IrDA mode, the BAUDM1 (UART_BAUD [29]) must be cleared.
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Baud Rate = Clock / (16 * (BRD +2)), where BRD (UART_BAUDI[15:0]) is Baud Rate Divider in
UART_BAUD register.

Note: The tolerance of baud-rate is +5% between IrDA master and IrDA slave.

The IrDA control block diagram is shown in Figure 6.14-16.

APB Bus

- >

UART
DA~ T™X  Controller RX<—

Control Register
IrDA Function
nable
SOUT IR_SOUT E( UART_TXD
TXEN
TXINV IrDA
SIR
UART_RXD S > SN
IrDA Receiver = E< pIR_SIN

Figure 6.14-16 IrDA Control Block Diagram

IrDA SIR Transmit Encoder

The IrDA SIR Transmit Encoder modulates Non-Return-to-Zero (NRZ) transmit bit stream output
from UART. The IrDA SIR physical layer specifies the use of Return-to-Zero, Inverted (RZI)
modulation scheme which represents logic 0 as an infra light pulse. The modulated output pulse
stream is transmitted to an external output driver and infrared light emitting diode.

The transmitted pulse width is specified as 3/16 period of baud rate.

IrDA SIR Receive Decoder

The IrDA SIR Receive Decoder demodulates the Return-to-Zero bit stream from the input detector
and outputs the NRZ serial bits stream to the UART received data input.

In idle state, the decoder input is high. A start bit is detected when the decoder input is LOW. In
normal operation, the RXINV (UART_IRDA[6]) is set to ‘1" and TXINV (UART_IRDA[5]) is set to ‘0’.
IrDA SIR Operation

The IrDA SIR encoder/decoder provides functionality which converts between UART data stream
and half-duplex serial SIR interface. Figure 6.14-17 is IrDA encoder/decoder waveform.
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Figure 6.14-17 IrDA TX/RX Timing Diagram

6.14.5.10 LIN Function Mode (Local Interconnection Network)

The UART Controller supports LIN function. Setting FUNCSEL (UART_FUNCSEL[1:0]) to '01’ to
select LIN mode operation. The UART Controller supports LIN break/delimiter generation and
break/delimiter detection in LIN master mode, and supports header detection and automatic
resynchronization in LIN Slave mode.

Structure of LIN Frame

According to the LIN protocol, all information transmitted is packed as frames; a frame consists of a
header (provided by the master task) and a response (provided by a slave task). The header
(provided by the master task) consists of a break field and a sync field followed by a frame identifier
(frame ID). The frame identifier uniquely defines the purpose of the frame. The slave task is
appointed for providing the response associated with the frame ID. The response consists of a data
field and a checksum field. Figure 6.14-18 is the structure of LIN Frame.

Response

Frame slot
Frame
Inter-
Response frame
Header space space

Break
Field

Synch
field

A AR VAVAVAVAVAVAN

VAAY

Protected
Identifier
field

Data 1

Data 2

I\ T\

DataN

Check
Sum

Figure 6.14-18 Structure of LIN Frame

Structure of LIN Byte

In LIN mode, each byte field is initiated by a START bit with value 0 (dominant), followed by 8 data
bits and no parity bit, LSB is first and ended by 1 stop bit with value 1 (recessive) in accordance with
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the LIN standard. The structure of Byte is shown in Figure 6.14-19.

< Byte field >

Start LSB MSB Stop
bit (bit0) || (bit1) | (bit2) || (bit3) || (bit4) |\ (bit5) |\ (bit6) |\ (bit7) bit

LIN Bus

Figure 6.14-19 Structure of LIN Byte

LIN Master Mode

The UART Controller supports LIN Master mode. To enable and initialize the LIN Master mode, the
following steps are necessary:

1. Setthe UART_BAUD register to select the desired baud rate.

2. Set WLS (UART_LINE[1:0]) to ‘11’ to configure the word length with 8 bits, clearing PBE
(UART_LINEJ3]) bit to disable parity check and clearing NSB (UART _LINE[2]) bit to configure
with one stop bit.

3. Set FUNCSEL (UART_FUNCSEL[1:0]) to ‘01’ to select LIN function mode operation.

A complete header consists of a break field and sync field followed by a frame identifier (frame D).
The UART controller can be selected header sending by three header selected modes. The header
selected mode can be “break field” or “break field and sync field” or “break field, sync field and frame
ID field” by setting HSEL (UART_LINCTL[23:22]). If the selected header is “break field”, software
must handle the following sequence to send a complete header to bus by filling sync data (0x55)
and frame ID data to the UART_DAT register. If the selected header is “break field and sync field”,
software must handle the sequence to send a complete header to bus by filling the frame ID data to
UART_DAT register, and if the selected header is “break field, sync field and frame ID field”,
hardware will control the header sending sequence automatically but software must filled frame ID
data to PID (UART_LINCTL [31:24]). When operating in header selected mode in which the selected
header is “break field, sync field and frame ID field”, the frame ID parity bit can be calculated by
software or hardware depending whether the IDPEN (UART_LINCTL[9]) bit is set or not.

HSEL Break Field Sync Field ID Field
0 Generated by Hardware|Handled by Software Handled by Software
1 Generated by Hardware|Generated by Hardware [Handled by Software
Generated by Hardware
2 Generated by Hardware|Generated by Hardware |[(But Software needs to fil ID to PID
(UART_LINCTL[31:24]) first)

Table 6.14-12 LIN Header Selection in Master Mode

When UART is operated in LIN data transmission, LIN bus transfer state can be monitored by
hardware or software. User can enable hardware monitoring by setting BITERREN (UART_LINCTL
[12]) to “17, if the input pin (UART_RX) state is not equal to the output pin (UART_TX) state in LIN
transmitter state that hardware will generate an interrupt to CPU. Software can also monitor the LIN
bus transfer state by checking the read back data in UART_DAT register. The following sequence is
a program sequence example.

The procedure without software error monitoring in Master mode:
1. Fill Protected Identifier to PID (UART_LINCTL[31:24]).

2. Select the hardware transmission header field including “break field + sync field + protected
identifier field” by setting HSEL (UART_LINCTL [23:22]) to “10”.

3. Set SENDH (UART_LINCTL]8]) bit to 1 for requesting header transmission.
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4. Wait until SENDH (UART_LINCTL[8]) bit cleared by hardware.
5. Wait until TXEMPTYF (UART_FIFOSTS[28]) set to 1 by hardware.

Notel: The default setting of break field is 12 dominant bits (break field) and 1 recessive bit
break/sync delimiter. Setting BRKFL (UART_LINCTL [19:16]) and BSL (UART_LINCTL[21:20]) to
change the LIN break field length and break/sync delimiter length.

Note2: The default setting of break/sync delimiter length is 1-bit time and the inter-byte spaces
default setting is also 1-bit time. Setting BSL (UART_LINCTL[21:20]) and DLY(UART_TOUT[15:8])
can change break/sync delimiter length and inter-byte spaces.

Note3: If the header includes the “break field, sync field and frame ID field”, software must fill frame
ID to PID (UART_LINCTL[31:24]) before trigger header transmission (setting the SENDH
(UART_LINCTL[8])). The frame ID parity can be generated by software or hardware depending on
IDPEN (UART_LINCTL[9]) setting. If the parity generated by software with IDPEN
(UART_LINCTL[9]) is set to ‘0’, software must fill 8 bit data (include 2 bit parity) in this field. If the
parity generated by hardware with IDPEN (UART_LINCTL[9]) is set to ‘1’, software fills IDO~ID5 and
hardware calculates PO and P1.

Procedure with software error monitoring in Master mode:

1. Choose the hardware transmission header field to only include “break field” by setting HSEL
(UART_LINCTL [23:22])] to ‘00"

Enable break detection function by setting BRKDETEN (UART_LINCTL[10]).

Request break + break/sync delimiter transmission by setting the SENDH (UART_LINCTL][8]).
Wait until the BRKDETF (UART_LINSTS[8]) flag is set to “1” by hardware.

Request sync field transmission by writing 0x55 into UART_DAT register.

Wait until the RDAIF (UART_INTSTS[0]) is set to “1” by hardware and then read back the
UART_DAT register.

o g M w D

7. Request header frame ID transmission by writing the protected identifier value to UART_DAT
register.

8. Wait until the RDAIF (UART_INTSTS[0]) is set to “1” by hardware and then read back the
UART_DAT register.

LIN Break and Delimiter Detection

When software enables the break detection function by setting BRKDETEN (UART_LINCTL[10]),
the break detection circuit is activated. The break detection circuit is totally independent from the
UART receiver.

When the break detection function is enabled, the circuit looks at the input UART_RX pin for a start
signal. If UART LIN controller detects consecutive dominant is greater than 11 bits dominant
followed by a recessive bit (delimiter), the BRKDETF (UART_LINSTSI8]) flag is set at the end of
break field. If the LINIEN (UART_INTENI8]) bit is set to 1, an interrupt LININT (UART_INTSTS[15])
will be generated. The behavior of the break detection and break flag are shown in Figure 6.14-20.
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Case 2:
Break signal is long enough to break detect and BRKDETF(UART_LINSTS[8]) has been set.
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Figure 6.14-20 Break Detection in LIN Mode
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LIN Frame ID and Parity Format

The LIN frame ID value in LIN function mode is shown, the frame ID parity can be generated by
software or hardware depends on IDPEN (UART_LINCTL][9]).

If the parity generated by hardware (IDPEN (UART_LINCTL[9])=1), user fill IDO~ID5 (UART_LINCTL
[29:24]) hardware will calculate PO (UART_LINCTL[30]) and P1 (UART_LINCTL[31]) otherwise user
must filled frame ID and parity in this field.

PID [start|iDo|iD1]1D2]1D3]ID4|ID5] PO | P1 |

PO =1DO xor ID1 xor ID2 xor ID4
P1 =~(ID1 xor ID3 xor ID4 xor ID5)

Figure 6.14-21 LIN Frame ID and Parity Format

LIN Slave Mode

The UART Controller supports LIN Slave mode. To enable and initialize the LIN Slave mode, the
following steps are necessary:

1. Setthe UART_BAUD register to select the desired baud rate.

2. Configure the data length to 8 bits by setting WLS (UART_LINE[1:0]) to ‘11’ and disable parity
check by clearing PBE (UART_LINE[3]) bit and configure with one stop bit by clearing NSB
(UART_LINE[2]) bit.

3. Select LIN function mode by setting FUNCSEL (UART_FUNCSEL[1:0]) to ‘01".
4. Enable LIN slave mode by setting the SLVEN (UART_LINCTL]O]) to 1.

LIN Header Reception

According to the LIN protocol, a slave node must wait for a valid header which comes from the
master node. Next the slave task will take one of following actions (depend on the master header
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frame ID value).
® Receive the response.
® Transmit the response.
® [gnore the response and wait for next header.

In LIN Slave mode, user can enable the slave header detection function by setting the SLVHDEN
(UART_LINCTL[1]) to detect complete frame header (receive “break field”, “sync field” and “frame 1D
field”). When a LIN header is received, the SLVHDETF (UART_LINSTS|0]) flag will be set. If the
LINIEN (UART_INTENI8]) bit is set to 1, an interrupt will be generated. User can enable the frame
ID parity check function by setting IDPEN (UART_LINCTL][9]). If only received frame ID parity is not
correct (break and sync filed are correct), the SLVIDPEF (UART_LINSTSJ[2]) flag is set to ‘1. If the
LINIEN(UART_INTENI8]) is set to 1, an interrupt will be generated and SLVHDETF (
UART_LINSTS[0]) is set to ‘1’. User can also put LIN in mute mode by setting MUTE
(UART_LINCTL[4]) to ‘1’. This mode allows detection of headers only (break + sync + frame ID) and
prevents the reception of any other characters. In order to avoid bit rate tolerance, the controller
supports automatic resynchronization function to avoid clock deviation error, user can enable this
feature by setting SLVAREN (UART_LINCTL[2]).

LIN Response Transmission

The LIN slave node can transmit response and receive response. When slave node is the publisher
of the response, the slave node sends response by filling data to the UART_DAT register. If the
slave node is the subscriber of the response, the slave node receives data from LIN bus.

LIN Header Time-out Error
The LIN slave controller contains a header time-out counter. If the entire header is not received
within the maximum time limit of 57 bit times, the header error flag SLVHEF (UART_LINSTS [1]) will
be set. The time-out counter is enabled at each break detect edge and stopped in the following
conditions.

® ALIN frame ID field has been received.
® The header error flag asserts.
® Writing 1 to the SLVSYNCF (UART_LINSTS[3]) to re-search a new frame header.

Mute Mode and LIN Exit from Mute Mode Condition

In Mute mode, a LIN slave node will not receive any data until specified condition occurred. It allows
header detection only and prevents the reception of any other characters. User can enable Mute
mode by setting the MUTE (UART_LINCTL[4]) and exiting from Mute mode condition can be
selected by HSEL (UART_LINCTL[23:22]).

Note: It is recommended to set LIN slave node to Mute mode after checksum transmission.

The LIN slave controller exiting from Mute mode is described as follows: If HSEL
(UART_LINCTL[23:22]) is set to “break field”, when LIN slave controller detects a valid LIN break +
delimiter, the controller will enable the receiver (exit from Mute mode) and subsequent data (sync
data, frame ID data, response data) are received in RX FIFO.

If HSEL (UART_LINCTL[23:22]) is set to “break field and sync field”, when the LIN slave controller
detects a valid LIN break + delimiter followed by a valid sync field without frame error, the controller
will enable the receiver (exit from mute mode) and subsequent data(ID data, response data) are
received in RX FIFO. If HSEL (UART_LINCTL[23:22]) is set to “break field, sync field and ID field”,
when the LIN slave controller detects a valid LIN break + delimiter and valid sync field without frame
error followed by ID data without frame error and received ID data matched PID
(UART_LINCTL[31:24]) value. The controller will enable the receiver (exit from mute mode) and
subsequent data (response data) are received in RX FIFO.

Slave Mode Non-automatic Resynchronization (NAR)
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User can disable the automatic resynchronization function to fix the communication baud rate. When
operating in Non-Automatic Resynchronization mode, software needs some initial process, and the
initialization process flow of Non-Automatic Resynchronization mode is shown as follows:

1. Select the desired baud rate by setting the UART_BAUD register.
2. Select LIN function mode by setting FUNCSEL (UART_FUNCSEL[1:0]) to ‘01.

3. Disable automatic resynchronization function by setting SLVAREN (UART_LINCTL][2]) is set
to 0.

4. Enable LIN slave mode by setting the SLVEN (UART_LINCTL][0]) is set to 1.

Slave Mode with Automatic Resynchronization (AR)

In Automatic Resynchronization (AR) mode, the controller will adjust the baud rate generator after
each sync field reception. The initialization process flow of Automatic Resynchronization mode is
shown as follows:

1. Select the desired baud rate by setting the UART_BAUD register.

2. Select LIN function mode by setting UART_FUNCSEL (UART_FUNCSEL[1:0]) to ‘01’.

3. Enable automatic resynchronization function by setting SLVAREN (UART_LINCTL[2]) to ‘1".
4. Enable LIN slave mode by setting the SLVEN (UART_LINCTL[O]) is set to ‘1"

When the automatic resynchronization function is enabled, after each LIN break field, the time
duration between five falling edges is sampled on peripheral clock and the result of this
measurement is stored in an internal 13-bit register and the UART_BAUD register value will be
automatically updated at the end of the fifth falling edge. If the measure timer (13-bit) overflows
before five falling edges, then the header error flag SLVHEF (UART_LINSTS [1]) will be set.

UNBus | e [ Ystar oo g bt Az bita Ke  bits A i i & stop
)
. TR

Measurement time

UART_BAUD UART_BAUD(n) UART_BAUD (m)

Update baud rate if auto re-sync /

function enable

Figure 6.14-22 LIN Sync Field Measurement

When operating in Automatic Resynchronization (AR) mode, software must select the desired baud
rate by setting the UART_BAUD register and hardware will store it at internal TEMP_REG register,
after each LIN break field, the time duration between five falling edges is sampled on peripheral
clock and the result of this measurement is stored in an internal 13-bit register BAUD_LIN and the
result will be updated to UART_BAUD register automatically.

To guarantee the transmission baud rate, the baud rate generator must reload the initial value
before each new break reception. The initial value is programmed by the application during
initialization (TEMP_REG). User can set SLVDUEN (UART_LINCTL [3]) to enable auto reload initial
baud rate value function. If the SLVDUEN (UART_LINCTL ([3]) is set, when received the next
character, hardware will auto reload the initial value to UART_BAUD, and when the UART_BAUD be
updated, the SLVDUEN (UART_LINCTL [3]) will be cleared automatically. The behavior of LIN
updated method as shown Figure 6.14-23.

Notel: It is recommended to set the SLVDUEN bit before every checksum reception.
Note2: When a header error is detected, user must write 1 to SLVSYNCF (UART_LINSTS[3]) to re-
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search new frame header. When writing 1 to it, hardware will reload the initial baud rate TEMP_REG
and re-search new frame header.

Note3: When operating in Automatic Resynchronization mode, the baud rate setting must be
operated at mode2 (BAUDM1 (UART_BAUD [29]) and BAUDMO (UART_BAUDI[28]) must be 1).

‘ Frame slot
Inter
frame
Protected space
Breakﬁ‘ L Synch ‘ k |dentiﬁeq L Response P
Field N field \ field I~
Check/!!
| LT o Voo \ o\ 5T
—p | | HW auto -reload initial baud
1 Measurement | i S/Wset SLVDUENto1 | Rate which back up in
1 time b | ~TEMP_REG and cleared
i \V_SLVDUEN to 0 by HW
UART_BAUD(n) X UART_BAUD (m) \ UART_BAUD (n)

update UART_ BAUD register
(UART_ BAUD=BAUD_LIN valug

TEMP_REG value is UART_BAUD(n)
BAUD_LIN value is UART_BAUD(m)
Both of TEMP_REG and BAUD_LIN are internal register

Figure 6.14-23 UART_BAUD Update Sequence in AR mode if SLVDUEN is 1

L Frame slot
Inter
frame
Protected space
Breakﬁ‘ Synch ‘ |dentiﬁe5‘ L Response P
Field N field field N
heck [11
N AV AVAVAVAY AV RN BV R RV TAY
| \ !
I Measurement | 3 If SLVDUEN value is 0, HW
| time [ will not restore Initial baud
| rate UART_BAUD i
UART_BAUD (n) X UART_BAUD (m) ;

update UART_ BAUD register
( UART_ BAUD=BAUD_LIN valug

TEMP_REG value is UART_BAUD(n)
BAUD_LIN value is UART_BAUD(m)
Both of TEMP_REG and BAUD_LIN are internal register

Figure 6.14-24 UART_BAUD Update Sequence in AR mode if SLVDUEN is 0

Deviation Error on the Sync Field

When operating in Automatic Resynchronization mode, the controller will check the deviation error
on the sync field. The deviation error is checked by comparing the current baud rate with the
received sync field. Two checks are performed in parallel.

Checkl: Based on measurement between the first falling edge and the last falling edge of the sync
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field.

® |f the difference is more than 14.84%, the header error flag SLVHEF
(UART_LINSTS[1]) will be set.

® |f the difference is less than 14.06%, the header error flag SLVHEF
(UART_LINSTS[1]) will not be set.

® |[f the difference is between 14.84% and 14.06%, the header error flag SLVHEF
(UART_LINSTS[1]) may either set or not.

Check2: Based on measurement of time between each falling edge of the sync field.

® |f the difference is more than 18.75%, the header error flag SLVHEF
(UART_LINSTS[1]) will be set.

® [f the difference is less than 15.62%, the header error flag SLVHEF
(UART_LINSTS[1]) will not be set.

® |[f the difference is between 18.75% and 15.62%, the header error flag SLVHEF
(UART_LINSTS[1]) may either set or not.

Note: The deviation check is based on the current baud rate clock. Therefore, in order to guarantee
correct deviation checking, the baud rate must reload the nominal value before each new break
reception by setting SLVDUEN (UART_LINCTL]3]) register (It is recommend setting the SLVDUEN
(UART_LINCTL[3]) bit before every checksum reception).

LIN Header Error Detection
In LIN Slave function mode, when user enables the header detection function by setting the
SLVHDEN (UART_LINCTL[1]), hardware will handle the header detect flow. If the header has an
error, the LIN header error flag SLVHEF (UART_LINSTS[1]) will be set and an interrupt is generated
if the LINIEN (UART_INTENI8]) bit is set. When header error is detected, user must reset the detect
circuit to re-search a new frame header by writing 1 to SLVSYNCF (UART_LINSTSJ3]) to re-search
a new frame header.

The LIN header error flag SLVHEF (UART_LINSTS[1]) is set if one of the following conditions
occurs:

Break Delimiter is too short (less than 0.5-bit time).
Frame error in sync field or Identifier field.
The sync field data is not 0x55 (Non-Automatic Resynchronization mode).

The sync field deviation error (With Automatic Resynchronization mode).

The sync field measure time-out (With Automatic Resynchronization mode).
LIN header reception time-out.
6.14.5.11 RS-485 Function Mode

Another alternate function of UART controller is RS-485 function (user must set UART_FUNCSEL
[1:0] to ’11" to enable RS-485 function), and direction control provided by nRTS pin from an
asynchronous serial port. The RS-485 transceiver control is implemented by using the nRTS control
signal to enable the RS-485 driver. Many characteristics of the RX and TX are same as UART in
RS-485 mode.

The UART controller can be configured as an RS-485 addressable slave and the RS-485 master
transmitter will identify an address character by setting the parity (9-th bit) to 1. For data characters,
the parity is set to 0. Software can use UART_LINE register to control the 9-th bit (When the PBE,
EPE and SPE are set, the 9-th bit is transmitted 0 and when PBE and SPE are set and EPE is
cleared, the 9-th bit is transmitted 1).
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The controller supports three operation modes: RS-485 Normal Multidrop Operation Mode (NMM),
RS-485 Auto Address Detection Operation Mode (AAD) and RS-485 Auto Direction Control
Operation Mode (AUD). Software can choose any operation mode by programming the
UART_ALTCTL register, and drive the transfer delay time between the last stop bit leaving the TX
FIFO and the de-assertion of by setting DLY (UART_TOUT [15:8]) register.

RS-485 Normal Multidrop Operation Mode (NMM)

In RS-485 Normal Multidrop Operation Mode (RS485NMM (UART_ALTCTL[8]) = 1), in first,
software must decide the data which before the address byte be detected will be stored in RX FIFO
or not. If software wants to ignore any data before address byte detected, the flow is set RXOFF
(UART_FIFO [8]) then enable RS485NMM (UART_ALTCTL [8]) and the receiver will ignore any data
until an address byte is detected (bit 9 = 1) and the address byte data will be stored in the RX FIFO.
If software wants to receive any data before address byte detected, the flow is disables RXOFF
(UART_FIFO [8]) then enable RS485NMM (UART_ALTCTL [8]) and the receiver will received any
data.

If an address byte is detected (bit 9 = 1), it will generate an interrupt to CPU and RXOFF
(UART_FIFO [8]) can decide whether accepting the following data bytes are stored in the RX FIFO.
If software disables receiver by setting RXOFF (UART_FIFO [8]) register, when a next address byte
is detected, the controller will clear the RXOFF (UART_FIFO [8]) bit and the address byte data will
be stored in the RX FIFO.

RS-485 Auto Address Detection Operation Mode (AAD)

In RS-485 Auto Address Detection Operation Mode (RS485AAD (UART_ALTCTL[9]) = 1), the
receiver will ignore any data until an address byte is detected (bit 9 = 1) and the address byte data
matches the ADDRMV (UART_ALTCTL[31:24]) value. The address byte data will be stored in the
RX FIFO. The all received byte data will be accepted and stored in the RX FIFO until an address
byte data not match the ADDRMV (UART_ALTCTL[31:24]) value.

RS-485 Auto Direction Function (AUD)

Another option function of RS-485 controllers is RS-485 auto direction control function (RS485AUD
(UART_ALTCTL[10) = 1). The RS-485 transceiver control is implemented by using the nRTS control
signal from an asynchronous serial port. The nRTS line is connected to the RS-485 transceiver
enable pin such that setting the nRTS line to high (logic 1) enables the RS-485 transceiver. Setting
the nRTS line to low (logic 0) puts the transceiver into the tri-state condition to disabled. User can
set RTSACTLV in UART_MODEM register to change the nRTS driving level.

Figure 6.14-25 demonstrates the RS-485 nRTS driving level in AUD mode. The nRTS pin will be
automatically driven during TX data transmission.

Setting RTSACTLV(UART_MODEM]J9]) can control nRTS pin output driving level. User can read the
RTSSTS(UART_MODEM[13)]) bit to get real nRTS pin output voltage logic status.

NRTS pin output status of RS-485 function mode (RS-485 AUD mode enabled)

TX pin output Skt)?t” po| p1| p2| p3| pa| ps| pe| D7| P Skt)‘i’tp
RTSSTS _
(UART_MODEM[13]) RTSACTLV =0 .
nRTS pin output Driver Enable >
RTSACTLV = 1
(default)

Note: RS485AUD(UART_ALTCTL[10]) = 1, the nRTS pin output by hardware control only.
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Figure 6.14-25 RS-485 nRTS Driving Level in Auto Direction Mode

Figure 6.14-26 demonstrates the RS-485 nRTS driving level in software control (RS485AUD
(UART_ALTCTL[10])=0). The nRTS driving level is controlled by programing the
RTS(UART_MODEM][1]) control bit.

Setting RTSACTLV (UART_MODEM]I9]) can control the nRTS pin output is inverse or non-inverse
from RTS(UART_MODEM][1]) control bit. User can read the RTSSTS (UART_MODEM][13]) bit to get
real nRTS pin output voltage logic status. The structure of RS-485 frame is shown in Figure 6.14-27.

NRTS pin output status of RS-485 function mode
Set UART_MODEM[1]=0 by software Set UART_MODEM[1]=1 by software

RTS control bit | |
(UART_MODEMI[1]) < Active
RTSSTS RTSACTLV =0
(UART_MODEM[13]) < Driver Enable o
nRTS pin output

RTSACTLV =1
(default) ‘ ‘
Note: RS485AUD (UART_ALTCTL[10]) = 0, support nRTS control bit by software control only.

Figure 6.14-26 RS-485 nRTS Driving Level with Software Control

Programming Sequence Example:
1. Program FUNCSEL in UART_FUNCSEL to select RS-485 function.

2. Program the RXOFF (UART_FIFO[8]) to determine enable or disable the receiver RS-485
receiver.

3. Program the RS485NMM (UART_ALTCTL[8]) or RS485AAD (UART_ALTCTL[9]) mode.

4. If the RS485AAD (UART_ALTCTL[9]) mode is selected, the ADDRMV
(UART_ALTCTL[31:24]) is programmed for auto address match value.

5. Determine auto direction control by programming RS485AUD (UART_ALTCTL[10]).
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RX i
L |
|
|
| |
LR Differential Bus
!
______ R
nRTS Driver Enable
UART/RS- 485 Controller RS- 485 Transceiver
TX pin output Sgi‘t” Do| D1| D2| D3| Da| D5| D6| D7| P Sg?tp

RTSSTS

Driver Enable
(UART_MODEM[13])

Note: RS485AUD(UART_ALTCTL[10]) must be setto 1, and RTSACTLV(UART_MODEM][9]) must be set to 0.

Figure 6.14-27 Structure of RS-485 Frame

6.14.5.12 PDMA Transfer Function
The UART controller supports PDMA transfer function.

By configuring PDMA parameter and set UART_DAT as the PDMA destination address. When
TXPDMAEN (UART_INTENTJ14]) is set to 1, the controller will issue request to PDMA controller to
start the PDMA transmission process automatically.

By configuring PDMA parameter and set UART_DAT as the PDMA source address. When
RXPDMAEN (UART_INTEN[15]) is set to 1, the controller will start the PDMA reception process.
UART controller will issue request to PDMA controller automatically when there is data in the RX
FIFO buffer.

Note: If STOPn (PDMA_STOP[N]) is set to stop UART RXPDMA task and the UART receive is not
finish. UART controller will complete the transfer and stored current receive data in receive buffer.
By reading RXEMPTY (UART_FIFOSTS[14]) to check there is valid data in receive buffer or not.
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6.14.6 Register Map
R: read only, W: write only, R/W: both read and write
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Register Offset

R/W

Description

Reset Value

UART Base Address:
UARTx_BA = 0xB007_0000 + (0x1000 * x)
x=0,1,2,3,4,5,6,7,8,9

UART_DAT

x=0,1,2,3,4,5,6,
7,8,9

UARTx_BA+0x00

R/W

UART Receive/Transmit Buffer Register

Undefined

UART_INTEN

x=0,1,2,3,4,5,6,
7,89

UARTx_BA+0x04

RIW

UART Interrupt Enable Register

0x0000_0000

UART_FIFO

x=0,1,2,3,4,5,6,
7,8,9

UARTX_BA+0x08

RIW

UART FIFO Control Register

0x0000_0101

UART_LINE

x=0,1,2,3,4,5,6,
7,8,9

UARTX_BA+0x0C

RIW

UART Line Control Register

0x0000_0000

UART_MODEM

x=0,1,2,3,4,5,6,
7,8,9

UARTx_BA+0x10

RIW

UART Modem Control Register

0x0000_0200

UART_MODEM
STS
x=0,1,2,3,4,5,6,
7,8,9

UARTx_BA+0x14

RIW

UART Modem Status Register

0x0000_0110

UART_FIFOST
S
x=0,1,2,3,4,5,6,
7,8,9

UARTx_BA+0x18

RIW

UART FIFO Status Register

0xB040_4000

UART_INTSTS

x=0,1,2,3,4,5,6,
7,8,9

UARTx_BA+0x1C

RIW

UART Interrupt Status Register

0x0040_0002

UART_TOUT

x=0,1,2,3,4,5,6,
7,8,9

UARTX_BA+0x20

RIW

UART Time-out Register

0x0000_0000

UART_BAUD

x=0,1,2,3,4,5,6,
7,8,9

UARTx_BA+0x24

R/W

UART Baud Rate Divider Register

0xOF00_0000

UART_IRDA

x=0,1,2,3,4,5,6,
7,8,9

UARTX_BA+0x28

R/W

UART IrDA Control Register

0x0000_0040

UART_ALTCTL

x=0,1,2,3,4,5,6,
7,8,9

UARTX_BA+0x2C

R/W

UART Alternate Control/Status Register

0x0000_000C
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UART_FUNCS
EL
x=0,1,2,3,4,5,6,
7,8,9

UARTX_BA+0x30 |R/W |UART Function Select Register 0x0000_0000

UART_LINCTL

12 UARTX_BA+0x34 |R/W |UART LIN Control Register 0x000C_0000
x=1,

UART_LINSTS

12 UARTx_BA+0x38 |R/W |UART LIN Status Register 0x0000_0000
xX=1,

UART_BRCOM
P
x=0,1,2,3,4,5,6,
7,8,9

UARTXx_BA+0x3C |R/W |UART Baud Rate Compensation Register 0x0000_0000

UART_WKCTL
x=0,1,2,3,4,5,6, |JARTx_BA+0x40 [R/W [UART Wake-up Control Register 0x0000_0000
78,9

UART_WKSTS
x=0,1,2,3,4,5,6, |UARTx_BA+0x44 |R/W [UART Wake-up Status Register 0x0000_0000
78,9

UART_DWKCO
MP
x=0,1,2,3,4,5,6,
7,8,9

UARTX_BA+0x48 |R/W |UART Incoming Data Wake-up Compensation Register 0x0000_0000
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6.14.7 Register Description
UART Receive/Transmit Buffer Reqgister (UART DAT)

Register Offset R/W [Description Reset Value
UART_DAT
x=0,1,2,3,4,5,6, |UARTX_BA+0x00 |R/W |UART Receive/Transmit Buffer Register Undefined
7,8,9
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved PARITY
7 6 5 4 3 2 1 0
DAT
Bits Description
[31:9] Reserved Reserved.

Parity Bit Receive/Transmit Buffer
Write Operation:

By writing to this bit, the parity bit will be stored in transmitter FIFO. If PBE
(UART_LINEJ[3]) and PSS (UART_LINE[7]) are set, the UART controller will send out this
bit follow the DAT (UART_DAT[7:0]) through the UART_TXD.

Read Operation:

If PBE (UART_LINE[3]) and PSS (UART_LINE[7]) are enabled, the parity bit can be read
by this bit.

Note: This bit has effect only when PBE (UART_LINE[3]) and PSS (UART_LINE[7]) are
set.

8] PARITY

Data Receive/Transmit Buffer
Write Operation:

By writing one byte to this register, the data byte will be stored in transmitter FIFO. The
UART controller will send out the data stored in transmitter FIFO top location through the
UART_TXD.

Read Operation:

[7:0] DAT

By reading this register, the UART controller will return an 8-bit data received from receiver
FIFO.
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UART Interrupt Enable Register (UART INTEN)

Register Offset R/W [Description Reset Value
UART_INTEN
x=0,1,2,3,4,5,6,7 |UARTX_BA+0x04 |R/W |UART Interrupt Enable Register 0x0000_0000
,8,9
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved TXENDIEN Reserved ABRIEN Reserved
15 14 13 12 11 10 9 8
RXPDMAEN | TXPDMAEN | ATOCTSEN | ATORTSEN TOCNTEN Reserved LINIEN
7 6 5 4 3 2 1 0
Reserved WKIEN BUFERRIEN RXTOIEN MODEMIEN RLSIEN THREIEN RDAIEN
Bits Description
[31:23] Reserved Reserved.

Transmitter Empty Interrupt Enable Bit

If TXENDIEN (UART_INTEN[22]) is enabled, the Transmitter Empty interrupt TXENDINT
(UART_INTSTS[30]) will be generated when TXENDIF (UART_INTSTS[22]) is set (TX
[22] TXENDIEN FIFO (UART_DAT) is empty and the STOP bit of the last byte has been transmitted).

0 = Transmitter empty interrupt Disabled.
1 = Transmitter empty interrupt Enabled.

[21:19] Reserved Reserved.

Auto-baud Rate Interrupt Enable Bit
[18] ABRIEN 0 = Auto-baud rate interrupt Disabled.
1 = Auto-baud rate interrupt Enabled.

[17:16] Reserved Reserved.

RX PDMA Enable Bit

This bit can enable or disable RX PDMA service.
0 = RX PDMA Disabled.

1 = RX PDMA Enabled.

[15] RXPDMAEN Note: If RLSIEN (UART_INTEN][2]) is enabled and HWRLSINT (UART_INTSTS[26]) is
set to 1, the RLS (Receive Line Status) Interrupt is caused. If RLS interrupt is caused by
Break Error Flag BIF(UART_FIFOSTSI[6]), Frame Error Flag FEF(UART_FIFO[5]) or
Parity Error Flag PEF(UART_FIFOSTS[4]), UART PDMA receive request operation is
stopped. Clear Break Error Flag BIF or Frame Error Flag FEF or Parity Error Flag PEF by
writing “1” to corresponding BIF, FEF and PEF to make UART PDMA receive request
operation continue.

TX PDMA Enable Bit
[14] TXPDMAEN 0 = TX PDMA Disabled.
1 =TX PDMA Enabled.
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Note: If RLSIEN (UART_INTEN[2]) is enabled and HWRLSINT (UART_INTSTS[26]) is
set to 1, the RLS (Receive Line Status) Interrupt is caused. If RLS interrupt is caused by
Break Error Flag BIF(UART_FIFOSTS[6]), Frame Error Flag FEF(UART_FIFOI[5]) or
Parity Error Flag PEF(UART_FIFOSTS[4]), UART PDMA transmit request operation is
stopped. Clear Break Error Flag BIF or Frame Error Flag FEF or Parity Error Flag PEF by
writing “1” to corresponding BIF, FEF and PEF to make UART PDMA transmit request
operation continue.

nCTS Auto-flow Control Enable Bit
0 = nCTS auto-flow control Disabled.
[13] ATOCTSEN 1 = nCTS auto-flow control Enabled.

Note: When nCTS auto-flow is enabled, the UART will send data to external device fif
nCTS input assert (UART will not send data to device until nCTS is asserted).

nRTS Auto-flow Control Enable Bit
0 = nRTS auto-flow control Disabled.
[12] ATORTSEN 1 = nRTS auto-flow control Enabled.

Note: When nRTS auto-flow is enabled, if the number of bytes in the RX FIFO equals the
RTSTRGLV (UART_FIFO[19:16]), the UART will de-assert nRTS signal.

Receive Buffer Time-out Counter Enable Bit
[11] TOCNTEN 0 = Receive Buffer Time-out counter Disabled.
1 = Receive Buffer Time-out counter Enabled.

[10:9] Reserved Reserved.

LIN Bus Interrupt Enable Bit
0 = LIN bus interrupt Disabled.

[8] LINIEN i

1 = LIN bus interrupt Enabled.

Note: This bit is used for LIN function mode.
[7] Reserved Reserved.

Wake-up Interrupt Enable Bit
[6] WKIEN 0 = Wake-up Interrupt Disabled.
1 = Wake-up Interrupt Enabled.

Buffer Error Interrupt Enable Bit
[5] BUFERRIEN 0 = Bulffer error interrupt Disabled.
1 = Buffer error interrupt Enabled.

RX Time-out Interrupt Enable Bit
[4] RXTOIEN 0 = RX time-out interrupt Disabled.
1 = RX time-out interrupt Enabled.

Modem Status Interrupt Enable Bit
[3] MODEMIEN 0 = Modem status interrupt Disabled.
1 = Modem status interrupt Enabled.

Receive Line Status Interrupt Enable Bit
[2] RLSIEN 0 = Receive Line Status interrupt Disabled.
1 = Receive Line Status interrupt Enabled.

Transmit Holding Register Empty Interrupt Enable Bit
[1] THREIEN 0 = Transmit holding register empty interrupt Disabled.
1 = Transmit holding register empty interrupt Enabled.

[0] RDAIEN Receive Data Available Interrupt Enable Bit
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0 = Receive data available interrupt Disabled.
1 = Receive data available interrupt Enabled.
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UART FIFO Control Register (UART FIFO)

Register Offset R/W |Description Reset Value
UART_FIFO
x=0,1,2,3,4,5,6,7 |UARTX_BA+0x08 |R/W [UART FIFO Control Register 0x0000_0101
,8,9
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved RTSTRGLV
15 14 13 12 11 10 9 8
Reserved RXOFF
7 6 5 4 3 2 1 0
RFITL Reserved TXRST RXRST Reserved
Bits Description
[31:20] Reserved Reserved.

nRTS Trigger Level for Auto-flow Control

0000 = nRTS Trigger Level is 1 byte.

0001 = nRTS Trigger Level is 4 bytes.

[19:16] RTSTRGLV 0010 = nRTS Trigger Level is 8 bytes.

0011 = nRTS Trigger Level is 14 bytes.

Others = Reserved.

Note: This field is used for auto nRTS flow control.

[15:9] Reserved Reserved.

Receiver Disable Bit
The receiver is disabled or not (set 1 to disable receiver).
(8] RXOEE 0 = Receiver Enabled.
1 = Receiver Disabled.

Note: This bit is used for RS-485 Normal Multi-drop mode. It should be programmed
before RS485NMM (UART_ALTCTL [8]) is programmed.

RX FIFO Interrupt Trigger Level

When the number of bytes in the receive FIFO equals the RFITL, the RDAIF
(UART_INTSTSIO]) will be set (if RDAIEN (UART_INTEN [0]) enabled, and an interrupt will
be generated).

0000 = RX FIFO Interrupt Trigger Level is 1 byte.
0001 = RX FIFO Interrupt Trigger Level is 4 bytes.
0010 = RX FIFO Interrupt Trigger Level is 8 bytes.
0011 = RX FIFO Interrupt Trigger Level is 14 bytes.
Others = Reserved.

[7:4] RFITL
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[3] Reserved Reserved.

TX Field Software Reset

When TXRST (UART_FIFO[2]) is set, all the byte in the transmit FIFO and TX internal
state machine are cleared.

0 = No effect.

[2] TXRST . . .
1 = Reset the TX internal state machine and pointers.

Notel: This bit will automatically clear at least 3 UART peripheral clock cycles.

Note2: Before setting this bit, it should wait for the TXEMPTYF (UART_FIFOSTS[28]) be
set.

RX Field Software Reset

When RXRST (UART_FIFO[1]) is set, all the byte in the receiver FIFO and RX internal
state machine are cleared.

[1] RXRST 0 = No effect.

1 = Reset the RX internal state machine and pointers.

Notel: This bit will automatically clear at least 3 UART peripheral clock cycles.

Note2: Before setting this bit, it should wait for the RXIDLE (UART_FIFOSTS[29]) be set.

[0] Reserved Reserved.
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UART Line Control Register (UART LINE)

Register Offset R/W |Description Reset Value
UART_LINE
x=0,1,2,3,4,5,6,7 |UARTX_BA+0x0C |R/W [UART Line Control Register 0x0000_0000
,8,9
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved RXDINV TXDINV
7 6 5 4 3 2 1 0
PSS BCB SPE EPE PBE NSB WLS
Bits Description
[31:10] Reserved Reserved.

RX Data Inverted
0 = Received data signal inverted Disabled.
1 = Received data signal inverted Enabled.

[9] RXDINV Notel: Before setting this bit, TXRXDIS (UART_FUNCSEL[3]) should be set then waited
for TXRXACT (UART_FIFOSTSJ[31]) is cleared. When the configuration is done, cleared
TXRXDIS (UART_FUNCSEL[3]) to activate UART controller.

Note2: This bit is valid when FUNCSEL (UART_FUNCSEL[1:0]) is select UART, LIN or
RS485 function.

TX Data Inverted
0 = Transmitted data signal inverted Disabled.
1 = Transmitted data signal inverted Enabled.

[8] TXDINV Notel: Before setting this bit, TXRXDIS (UART_FUNCSEL[3]) should be set then waited
for TXRXACT (UART_FIFOSTS[31]) is cleared. When the configuration is done, cleared
TXRXDIS (UART_FUNCSEL[3]) to activate UART controller.

Note2: This bit is valid when FUNCSEL (UART_FUNCSEL[1:0]) is select UART, LIN or
RS485 function.

Parity Bit Source Selection
The parity bit can be selected to be generated and checked automatically or by software.

0 = Parity bit is generated by EPE (UART_LINE[4]) and SPE (UART_LINE[5]) setting and
checked automatically.

[7] PSS 1 = Parity bit generated and checked by software.
Notel: This bit has effect only when PBE (UART_LINEJ[3]) is set.

Note2: If PSS is 0, the parity bit is transmitted and checked automatically. If PSS is 1, the
transmitted parity bit value can be determined by writing PARITY (UART_DAT[8]) and the
parity bit can be read by reading PARITY (UART_DATI8]).

[6] BCB Break Control Bit
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0 = Break Control Disabled.
1 = Break Control Enabled.

Note: When this bit is set to logic 1, the transmitted serial data output (TX) is forced to the
Spacing State (logic 0). This bit acts only on TX line and has no effect on the transmitter
logic.

Stick Parity Enable Bit
0 = Stick parity Disabled.
[5] SPE 1 = Stick parity Enabled.

Note: If PBE (UART_LINE[3]) and EPE (UART_LINE[4]) are logic 1, the parity bit is
transmitted and checked as logic 0. If PBE (UART_LINE[3]) is 1 and EPE (UART_LINE[4])
is 0 then the parity bit is transmitted and checked as 1.

Even Parity Enable Bit
4] EPE 0 = Odd number of logic 1’s is transmitted and checked in each word.
1 = Even number of logic 1’s is transmitted and checked in each word.

Note: This bit has effect only when PBE (UART_LINE[3]) is set.

Parity Bit Enable Bit
0 = Parity bit generated Disabled.
(3] PBE 1 = Parity bit generated Enabled.

Note: Parity bit is generated on each outgoing character and is checked on each incoming
data.

Number of “STOP Bit”
0 = One “STOP bit” is generated in the transmitted data.

1 = When select 5-bit word length, 1.5 “STOP bit” is generated in the transmitted data.
When select 6-, 7- and 8-bit word length, 2 “STOP bit” is generated in the transmitted data.

2] NSB

Word Length Selection

This field sets UART word length.
00 =5 bits.

01 = 6 bits.

10 = 7 bits.

11 = 8 hits.

[1:0] WLS
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UART Modem Control Reqister (UART MODEM)

Register Offset R/W |Description Reset Value
UART_MODEM
x=0,1,2,3,4,5,6,7 |UARTX_BA+0x10 R/W |UART Modem Control Register 0x0000_0200
,8,9
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved RTSSTS Reserved RTSACTLV Reserved
7 6 5 4 3 2 1 0
Reserved RTS Reserved
Bits Description
[31:14] Reserved Reserved.

nRTS Pin Status (Read Only)
This bit mirror from nRTS pin output of voltage logic status.

[13] RTSSTS _ _ .
0 = nRTS pin output is low level voltage logic state.
1 = nRTS pin output is high level voltage logic state.
[12:10] Reserved Reserved.

nRTS Pin Active Level

This bit defines the active level state of nRTS pin output.

0 = nRTS pin output is high level active.

1 = nRTS pin output is low level active. (Default)

[ RTSACTLV Notel: Refer to Figure 6.14-14 and Figure 6.14-15 for UART function mode.
Note2: Refer to Figure 6.14-25 and Figure 6.14-26 for RS-485 function mode.

Note3: Before setting this bit, TXRXDIS (UART_FUNCSEL[3]) should be set then waited
for TXRXACT (UART_FIFOSTS[31]) is cleared. When the configuration is done, cleared
TXRXDIS (UART_FUNCSEL[3]) to activate UART controller.

[8:2] Reserved Reserved.

nRTS (Request-to-send) Signal Control

This bit is direct control internal nRTS signal active or not, and then drive the nRTS pin
output with RTSACTLYV bit configuration.

0 = nRTS signal is active.
[1] RTS 1 = nRTS signal is inactive.

Notel: The nRTS signal control bit is not effective when nRTS auto-flow control is enabled
in UART function mode.

Note2: The nRTS signal control bit is not effective when RS-485 auto direction mode
(AUD) is enabled in RS-485 function mode.
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[0] Reserved Reserved.
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UART Modem Status Register (UJART MODEMSTS)

Register

Offset

R/W |Description Reset Value

UART_MODEM
STS

x=0,1,2,3,4,5,6,7

UARTx_BA+0x14

R/W |UART Modem Status Register 0x0000_0110

,8,9
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CTSACTLV
7 6 5 4 B 2 1 0
Reserved CTSSTS Reserved CTSDETF
Bits Description
[31:9] Reserved Reserved.
nCTS Pin Active Level
This bit defines the active level state of nCTS pin input.
0 = nCTS pin input is high level active.
(8] CTSACTLV 1 =nCTS pin input is low level active. (Default)
Note: Before setting this bit, TXRXDIS (UART_FUNCSEL[3]) should be set then waited for
TXRXACT (UART_FIFOSTS[31]) is cleared. When the configuration is done, cleared
TXRXDIS (UART_FUNCSEL[3]) to activate UART controller.
[7:5] Reserved Reserved.
nCTS Pin Status (Read Only)
This bit mirror from nCTS pin input of voltage logic status.
[4] CTSSTS 0 = nCTS pin input is low level voltage logic state.
1 =nCTS pin input is high level voltage logic state.
Note: This bit echoes when UART controller peripheral clock is enabled, and nCTS multi-
function port is selected.
[3:1] Reserved Reserved.
Detect nCTS State Change Flag
This bit is set whenever nCTS input has change state, and it will generate Modem interrupt|
to CPU when MODEMIEN (UART _INTEN [3]) is set to 1.
[0] CTSDETF

0 = nCTS input has not change state.
1 =nCTS input has change state.
Note: This bit can be cleared by writing “1” to it.
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UART FIFO Status Register (UART FIFOSTS)

Register Offset R/W |Description Reset Value
UART_FIFOSTS
x=0,1,2,3,45,6,7, [UARTX_BA+0x18 [R/W [UART FIFO Status Register 0xB040_4000
8,9
31 30 29 28 27 26 25 24
TXRXACT Reserved RXIDLE TXEMPTYF Reserved TXOVIF
23 22 21 20 19 18 17 16
TXFULL TXEMPTY TXPTR
15 14 13 12 11 10 9 8
RXFULL RXEMPTY RXPTR
7 6 5 4 3 2 1 0
Reserved BIF FEF PEF ADDRDETF ABRDTOIF ABRDIF RXOVIF
Bits Description

TX and RX Active Status (Read Only)

This bit indicates TX and RX are active or inactive.
0 = TX and RX are inactive.

1 =TX and RX are active. (Default)

Note: When TXRXDIS (UART_FUNCSELJ3]) is set and both TX and RX are in idle state,
this bit is cleared. The UART controller can not transmit or receive data at this moment.
Otherwise this bit is set.

[31] TXRXACT

[30] Reserved Reserved.

RX Idle Status (Read Only)

This bit is set by hardware when RX is idle.
0 = RX is busy.

1 =RXis idle. (Default)

[29] RXIDLE

Transmitter Empty Flag (Read Only)

This bit is set by hardware when TX FIFO (UART_DAT) is empty and the STOP bit of the
last byte has been transmitted.

[28] TXEMPTYF 0 = TX FIFO is not empty or the STOP bit of the last byte has been not transmitted.
1 =TXFIFO is empty and the STOP bit of the last byte has been transmitted.

Note: This bit is cleared automatically when TX FIFO is not empty or the last byte
transmission has not completed.

[27:25] Reserved Reserved.

TX Overflow Error Interrupt Flag

If TX FIFO (UART_DAT) is full, an additional write to UART_DAT will cause this bit to
[24] TXOVIF logic 1.
0 = TX FIFO is not overflow.

1 =TXFIFO is overflow.
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Note: This bit can be cleared by writing “1” to it.

Transmitter FIFO Full (Read Only)
This bit indicates TX FIFO full or not.
0 = TX FIFO is not full.

1 =TXFIFO is full.

Note: This bit is set when the number of usage in TX FIFO Buffer is equal to 16,
otherwise it is cleared by hardware.

[23] TXFULL

Transmitter FIFO Empty (Read Only)
This bit indicates TX FIFO empty or not.
0 = TX FIFO is not empty.

1 =TXFIFO is empty.

Note: When the last byte of TX FIFO has been transferred to Transmitter Shift Register,
hardware sets this bit high. It will be cleared when writing data into UART_DAT (TX FIFO
not empty).

[22] TXEMPTY

TX FIFO Pointer (Read Only)

This field indicates the TX FIFO Buffer Pointer. When CPU writes one byte into
UART_DAT, TXPTR increases one. When one byte of TX FIFO is transferred to
Transmitter Shift Register, TXPTR decreases one.

The Maximum value shown in TXPTR is 15. When the using level of TX FIFO Buffer,
equal to 16, the TXFULL bit is set to 1 and TXPTR will show 0. As one byte of TX FIFO
is transferred to Transmitter Shift Register, the TXFULL bit is cleared to 0 and TXPTR
will show 15.

[21:16] TXPTR

Receiver FIFO Full (Read Only)
This bit initiates RX FIFO full or not.
0 = RX FIFO is not full.

1 =RXFIFO is full.

Note: This bit is set when the number of usage in RX FIFO Buffer is equal to 16,
otherwise it is cleared by hardware.

[15] RXFULL

Receiver FIFO Empty (Read Only)
This bit initiate RX FIFO empty or not.
0 = RX FIFO is not empty.

1 =RXFIFO is empty.

Note: When the last byte of RX FIFO has been read by CPU, hardware sets this bit high.
It will be cleared when UART receives any new data.

[14] RXEMPTY

RX FIFO Pointer (Read Only)

This field indicates the RX FIFO Buffer Pointer. When UART receives one byte from
external device, RXPTR increases one. When one byte of RX FIFO is read by CPU,
[13:8] RXPTR RXPTR decreases one.

The Maximum value shown in RXPTR is 15. When the using level of RX FIFO Buffer
equal to 16, the RXFULL bit is set to 1 and RXPTR will show 0. As one byte of RX FIFO
is read by CPU, the RXFULL bit is cleared to 0 and RXPTR will show 15.

[71 Reserved Reserved.

Break Interrupt Flag

This bit is set to logic 1 whenever the received data input (RX) is held in the “spacing
state” (logic 0) for longer than a full word transmission time (that is, the total time of “start
[6] BIE bit” + data bits + parity + stop bits).

0 = No Break interrupt is generated.
1 = Break interrupt is generated.
Note: This bit can be cleared by writing “1” to it.
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Framing Error Flag

This bit is set to logic 1 whenever the received character does not have a valid “stop bit”
(that is, the stop bit following the last data bit or parity bit is detected as logic 0).

5] FEF 0 = No framing error is generated.
1 = Framing error is generated.
Note: This bit can be cleared by writing “1” to it.
Parity Error Flag
This bit is set to logic 1 whenever the received character does not have a valid “parity
bit”.
4l PEF 0 = No parity error is generated.
1 = Parity error is generated.
Note: This bit can be cleared by writing “1” to it.
RS-485 Address Byte Detect Flag
0 = Receiver detects a data that is not an address bit (bit 9 ='0’).
[3] ADDRDETE 1 = Receiver detects a data that is an address bit (bit 9 ='1").
Notel: This field is used for RS-485 function mode and ADDRDEN (UART_ALTCTL[15])
is set to 1 to enable Address detection mode.
Note2: This bit can be cleared by writing “1” to it.
Auto-baud Rate Detect Time-out Interrupt Flag
This bit is set to logic “1” in Auto-baud Rate Detect mode when the baud rate counter is
overflow.
[2] ABRDTOIF

0 = Auto-baud rate counter is underflow.
1 = Auto-baud rate counter is overflow.
Note: This bit can be cleared by writing “1” to it.

Auto-baud Rate Detect Interrupt Flag

This bit is set to logic “1” when auto-baud rate detect function is finished.
[1] ABRDIF 0 = Auto-baud rate detect function is not finished.

1 = Auto-baud rate detect function is finished.

Note: This bit can be cleared by writing “1” to it.

RX Overflow Error Interrupt Flag
This bit is set when RX FIFO overflow.

If the number of bytes of received data is greater than RX_FIFO (UART_DAT) size 16
[0] RXOVIF bytes, this bit will be set.

0 = RX FIFO is not overflow.
1 =RXFIFO is overflow.
Note: This bit can be cleared by writing “1” to it.
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UART Interrupt Status Register (UART INTSTS)

Register Offset R/W |Description Reset Value
UART_INTSTS
x=0,1,2,3,4,5,6,7, [UARTX_BA+0x1C |R/W [UART Interrupt Status Register 0x0040_0002
8,9
31 30 29 28 27 26 25 24
ABRINT TXENDINT | HWBUFEINT HWTOINT HWMODINT | HWRLSINT Reserved
23 22 21 20 19 18 17 16
Reserved TXENDIF HWBUFEIF HWTOIF HWMODIF HWRLSIF Reserved
15 14 13 12 11 10 9 8
LININT WKINT BUFERRINT RXTOINT MODEMINT RLSINT THREINT RDAINT
7 6 5 4 3 2 1 0
LINIF WKIF BUFERRIF RXTOIF MODEMIF RLSIF THREIF RDAIF
Bits Description
Auto-baud Rate Interrupt Indicator (Read Only)
This bit is set if ABRIEN (UART_INTEN[18]) and ABRIF (UART_ALTCTL[17]) are both
[31] ABRINT setto 1.
0 = No Auto-baud Rate interrupt is generated.
1 = The Auto-baud Rate interrupt is generated.
Transmitter Empty Interrupt Indicator (Read Only)
This bit is set if TXENDIEN (UART_INTEN[22]) and TXENDIF(UART_INTSTS[22]) are
[30] TXENDINT both set to 1.
0 = No Transmitter Empty interrupt is generated.
1 = Transmitter Empty interrupt is generated.
PDMA Mode Buffer Error Interrupt Indicator (Read Only)
This bit is set if BUFERRIEN (UART_INTENI5]) and HWBUFEIF (UART_INTSTS[21])
[29] HWBUEEINT are both setto 1.
0 = No buffer error interrupt is generated in PDMA mode.
1 = Buffer error interrupt is generated in PDMA mode.
PDMA Mode RX Time-out Interrupt Indicator (Read Only)
This bit is set if RXTOIEN (UART_INTEN[4]) and HWTOIF(UART_INTSTS[20]) are both
[28] HWTOINT setto 1.
0 = No RX time-out interrupt is generated in PDMA mode.
1 = RX time-out interrupt is generated in PDMA mode.
PDMA Mode MODEM Status Interrupt Indicator (Read Only)
This bit is set if MODEMIEN (UART_INTENI[3]) and HWMODIF(UART INTSTS[19]) are
[27] HWMODINT both set to 1.
0 = No Modem interrupt is generated in PDMA mode.
1 = Modem interrupt is generated in PDMA mode.
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PDMA Mode Receive Line Status Interrupt Indicator (Read Only)

This bit is set if RLSIEN (UART_INTEN[2]) and HWRLSIF(UART_INTSTS[18]) are both
[26] HWRLSINT setto 1.
0 = No RLS interrupt is generated in PDMA mode.

1 = RLS interrupt is generated in PDMA mode.

[25:23] Reserved Reserved.

Transmitter Empty Interrupt Flag

This bit is set when TX FIFO (UART_DAT) is empty and the STOP bit of the last byte
has been transmitted (TXEMPTYF (UART_FIFOSTS[28]) is set). If TXENDIEN
(UART_INTEN[22]) is enabled, the Transmitter Empty interrupt will be generated.
[22] TXENDIF 0 = No transmitter empty i i

pty interrupt flag is generated.
1 = Transmitter empty interrupt flag is generated.

Note: This bit is cleared automatically when TX FIFO is not empty or the last byte
transmission has not completed.

PDMA Mode Buffer Error Interrupt Flag (Read Only)

This bit is set when the TX or RX FIFO overflows (TXOVIF (UART_FIFOSTS [24]) or
RXOVIF (UART_FIFOSTS|0]) is set). When BUFERRIF (UART_INTSTS[5]) is set, the
transfer maybe is not correct. If BUFERRIEN (UART_INTEN [5]) is enabled, the buffer
21 HWBUEEIE error interrupt will be generated.

0 = No buffer error interrupt flag is generated in PDMA mode.
1 = Buffer error interrupt flag is generated in PDMA mode.

Note: This bit is cleared when both TXOVIF (UART_FIFOSTS[24]]) and RXOVIF
(UART_FIFOSTS|O]) are cleared.

PDMA Mode RX Time-out Interrupt Flag (Read Only)

This bit is set when the RX FIFO is not empty and no activities occurred in the RX FIFO
and the time-out counter equal to TOIC (UART_TOUT[7:0]). If RXTOIEN (UART_INTEN
[20] HWTOIE [4]) is enabled, the RX time-out interrupt will be generated.

0 = No RX time-out interrupt flag is generated in PDMA mode.
1 = RX time-out interrupt flag is generated in PDMA mode.
Note: This bit is read only and user can read UART_DAT (RX is in active) to clear it.

PDMA Mode MODEM Interrupt Flag (Read Only)

This bit is set when the nCTS pin has state change (CTSDETF (UART_MODEMSTS [0]
=1)). If MODEMIEN (UART_INTEN [3]) is enabled, the Modem interrupt will be
generated.

[19] HWMODIF 0 = No Modem interrupt flag is generated in PDMA mode.
1 = Modem interrupt flag is generated in PDMA mode.

Note: This bit is read only and reset to O when the bit CTSDETF
(UART_MODEMSTS|Q]) is cleared by writing 1 on CTSDETF (UART_MODEMSTS [0]).

PDMA Mode Receive Line Status Flag (Read Only)

This bit is set when the RX receive data have parity error, frame error or break error (at
least one of 3 bits, BIF (UART_FIFOSTS[6]), FEF (UART_FIFOSTS[5]) and PEF
(UART_FIFOSTS[4]) is set). If RLSIEN (UART_INTEN [2]) is enabled, the RLS interrupt
will be generated.

0 = No RLS interrupt flag is generated in PDMA mode.
[18] HWRLSIF 1 = RLS interrupt flag is generated in PDMA mode.

Notel: In RS-485 function mode, this field include “receiver detect any address byte
received address byte character (bit9 = ‘1) bit".

Note2: In UART function mode, this bit is read only and reset to 0 when all bits of
BIF(UART_FIFOSTS[6]), FEF(UART_FIFOSTS[5]) and PEF(UART_FIFOSTS[4]) are
cleared.

Note3: In RS-485 function mode, this bit is read only and reset to 0 when all bits of
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BIF(UART_FIFOSTS[6]), FEF(UART_FIFOSTS[5]), PEF(UART_FIFOSTS[4]) and
ADDRDETF (UART_FIFOSTSI3]) are cleared.

[17:16] Reserved Reserved.

LIN Bus Interrupt Indicator (Read Only)

This bit is set if LINIEN (UART_INTENI8]) and LINIF(UART_INTSTSJ[7]) are both set to
[15] LININT 1
0 = No LIN Bus interrupt is generated.

1 =The LIN Bus interrupt is generated.

UART Wake-up Interrupt Indicator (Read Only)

This bit is set if WKIEN (UART_INTEN([6]) and WKIF (UART_INTSTS[6]) are both set to
[14] WKINT 1
0 = No UART wake-up interrupt is generated.

1 = UART wake-up interrupt is generated.

Buffer Error Interrupt Indicator (Read Only)

This bit is set if BUFERRIEN(UART_INTEN[5]) and BUFERRIF(UART_ INTSTS[5]) are
[13] BUFERRINT both set to 1.
0 = No buffer error interrupt is generated.

1 = Buffer error interrupt is generated.

RX Time-out Interrupt Indicator (Read Only)

This bit is set if RXTOIEN (UART_INTEN[4]) and RXTOIF(UART_INTSTS[4]) are both
[12] RXTOINT setto 1.
0 = No RX time-out interrupt is generated.

1 = RX time-out interrupt is generated.

MODEM Status Interrupt Indicator (Read Only)

This bit is set if MODEMIEN(UART_INTEN[3]) and MODEMIF(UART _INTSTS[3]) are
[11] MODEMINT both setto 1
0 = No Modem interrupt is generated.

1 = Modem interrupt is generated..

Receive Line Status Interrupt Indicator (Read Only)

This bit is set if RLSIEN (UART_INTEN[2]) and RLSIF(UART_INTSTS[2]) are both set to
[10] RLSINT 1
0 = No RLS interrupt is generated.

1 = RLS interrupt is generated.

Transmit Holding Register Empty Interrupt Indicator (Read Only)

This bit is set if THREIEN (UART_INTEN[1]) and THREIF(UART_INTSTS[1]) are both
[9] THREINT setto 1.
0 = No THRE interrupt is generated.

1 = THRE interrupt is generated.

Receive Data Available Interrupt Indicator (Read Only)

This bit is set if RDAIEN (UART_INTENJ[O]) and RDAIF (UART_INTSTS[O]) are both set
[8] RDAINT to 1.
0 = No RDA interrupt is generated.

1 = RDA interrupt is generated.

LIN Bus Interrupt Flag

This bit is set when LIN slave header detect (SLVHDETF (UART_LINSTS[0] =1)), LIN
break detect (BRKDETF(UART_LINSTS[8]=1)), bit error detect
(BITEF(UART_LINSTS[9]=1)), LIN slave ID parity error (SLVIDPEF(UART_LINSTS[2] =
1)) or LIN slave header error detect (SLVHEF (UART LINSTS[1])). If LINIEN
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(UART_INTEN [8]) is enabled the LIN interrupt will be generated.
0 = None of SLVHDETF, BRKDETF, BITEF, SLVIDPEF and SLVHEF is generated.

1 = At least one of SLVHDETF, BRKDETF, BITEF, SLVIDPEF and SLVHEF is
generated.

Note: This bit is cleared when SLVHDETF(UART_LINSTS[O]),
BRKDETF(UART_LINSTS[8]), BITEF(UART_LINSTS[9]), SLVIDPEF (UART_LINSTS[2])
and SLVHEF(UART_LINSTS[1]) all are cleared and software writing ‘1’ to
LINIF(UART_INTSTS[7]).

UART Wake-up Interrupt Flag (Read Only)

This bit is set when TOUTWKF (UART_WKSTS[4]), RS485WKF (UART_WKSTS[3]),
RFRTWKF (UART_WKSTS[2)), DATWKF (UART_WKSTS[1]) or
CTSWKF(UART_WKSTS[0]) is set to 1.

[6] WKIF 0 = No UART wake-up interrupt flag is generated.
1 = UART wake-up interrupt flag is generated.
Note: This bit is cleared if all of TOUTWKF, RS485WKF, RFRTWKF, DATWKF and
CTSWKEF are cleared to 0 by writing 1 to the corresponding interrupt flag.
Buffer Error Interrupt Flag (Read Only)
This bit is set when the TX FIFO or RX FIFO overflows (TXOVIF (UART_FIFOSTS[24])
or RXOVIF (UART_FIFOSTS[0]) is set). When BUFERRIF (UART_INTSTS[5)) is set, the
transfer is not correct. If BUFERRIEN (UART_INTEN [5]) is enabled, the buffer error
interrupt will be generated.
(5] BUFERRIF 0 = No buffer error interrupt flag is generated.
1 = Buffer error interrupt flag is generated.
Note: This bit is cleared if both of RXOVIF(UART_FIFOSTS[0]) and
TXOVIF(UART_FIFOSTS[24]) are cleared to 0 by  writing 1 to
RXOVIF(UART_FIFOSTS[0]) and TXOVIF(UART_FIFOSTS[24]).
RX Time-out Interrupt Flag (Read Only)
This bit is set when the RX FIFO is not empty and no activities occurred in the RX FIFO
and the time-out counter equal to TOIC (UART_TOUT[7:0]). If RXTOIEN (UART_INTEN
4] RXTOIE [4]) is enabled, the RX time-out interrupt will be generated.
0 = No RX time-out interrupt flag is generated.
1 = RX time-out interrupt flag is generated.
Note: This bit is read only and user can read UART_DAT (RX is in active) to clear it.
MODEM Interrupt Flag (Read Only)
This bit is set when the nCTS pin has state change (CTSDETF (UART_MODEMSTSJ0])
= 1). If MODEMIEN (UART_INTEN [3]) is enabled, the Modem interrupt will be
generated.
[3] MODEMIF

0 = No Modem interrupt flag is generated.
1 = Modem interrupt flag is generated.

Note: This bit is read only and reset to O when bit CTSDETF is cleared by a write 1 on
CTSDETF(UART_MODEMSTS|0)).

Receive Line Interrupt Flag (Read Only)

This bit is set when the RX receive data have parity error, frame error or break error (at
least one of 3 bits, BIF(UART_FIFOSTS[6]), FEF(UART_FIFOSTS[5]) and
PEF(UART_FIFOSTS[4]), is set). If RLSIEN (UART_INTEN [2]) is enabled, the RLS
interrupt will be generated.

[2] RLSIF 0 = No RLS interrupt flag is generated.
1 = RLS interrupt flag is generated.

Notel: In RS-485 function mode, this field is set include “receiver detect and received
address byte character (bit9 = ‘1) bit". At the same time, the bit of ADDRDETF
(UART_FIFOSTS[3)) is also set.

Note2: This bit is read only and reset to 0 when all bits of BIF (UART_FIFOSTS[6]),
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FEF(UART_FIFOSTS[5]) and PEF(UART_FIFOSTS[4]) are cleared.

Note3: In RS-485 function mode, this bit is read only and reset to 0 when all bits of BIF
(UART_FIFOSTS[6)), FEF(UART_FIFOSTS[5]), PEF(UART_FIFOSTS[4]) and
ADDRDETF (UART_FIFOSTS[3]) are cleared.

Transmit Holding Register Empty Interrupt Flag

This bit is set when the last data of TX FIFO is transferred to Transmitter Shift Register.
If THREIEN (UART_INTENTJ1]) is enabled, the THRE interrupt will be generated.

[1] THREIF 0 = No THRE interrupt flag is generated.
1 = THRE interrupt flag is generated.

Note: This bit is read only and it will be cleared when writing data into UART_DAT (TX
FIFO not empty).

Receive Data Available Interrupt Flag

When the number of bytes in the RX FIFO equals the RFITL then the
RDAIF(UART_INTSTS[0]) will be set. If RDAIEN (UART_INTEN [0]) is enabled, the RDA
interrupt will be generated.

[0l RDAIF 0 = No RDA interrupt flag is generated.
1 = RDA interrupt flag is generated.

Note: This bit is read only and it will be cleared when the number of unread bytes of RX
FIFO drops below the threshold level (RFITL(UART_FIFO[7:4]).
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UART Time-out Register (UART TOUT)

Register Offset R/W |Description Reset Value
UART_TOUT
x=0,1,2,3,4,5,6, |[UARTX_BA+0x20 |R/W |UART Time-out Register 0x0000_0000
78,9
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
DLY
7 6 5 4 3 2 1 0
TOIC
Bits Description
[31:16] Reserved Reserved.
TX Delay Time Value
[15:8] DLY This field is used to programming the transfer delay time between the last stop bit and next
start bit. The unit is bit time.
Time-out Interrupt Comparator
The time-out counter resets and starts counting (the counting clock = baud rate) whenever
the RX FIFO receives a new data word if time out counter is enabled by setting TOCNTEN
(UART_INTEN[11]). Once the content of time-out counter is equal to that of time-out
interrupt comparator (TOIC (UART_TOUT[7:0])), a receiver time-out interrupt
[7:0] ToIC (RXTOINT(UART_INTSTS[12])) is generated if RXTOIEN (UART_INTEN [4]) enabled. A
new incoming data word or RX FIFO empty will clear RXTOIF (UART_INTSTS[4]). In order
to avoid receiver time-out interrupt generation immediately during one character is being
received, TOIC value should be set between 40 and 255. So, for example, if TOIC is set
with 40, the time-out interrupt is generated after four characters are not received when 1
stop bit and no parity check is set for UART transfer.
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UART Baud Rate Divider Register (UART BAUD)

Register Offset R/W |Description Reset Value
UART_BAUD
x=0,1,2,3,4,5,6,7 |UARTX_BA+0x24 |R/W [UART Baud Rate Divider Register 0xOF00_0000
,8,9
31 30 29 28 27 26 25 24
Reserved BAUDM1 BAUDMO EDIVM1
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
BRD
7 6 5 4 3 2 1 0
BRD
Bits Description
[31:30] Reserved Reserved.

BAUD Rate Mode Selection Bit 1

This bit is baud rate mode selection bit 1. UART provides three baud rate calculation
[29] BAUDM1 modes. This bit combines with BAUDMO (UART_BAUDI28]) to select baud rate calculation
mode. The detailed description is shown in Table 6.14-4.

Note: In IrDA mode must be operated in mode 0.

BAUD Rate Mode Selection Bit 0

[28] BAUDMO This bit is baud rate mode selection bit 0. UART provides three baud rate calculation
modes. This bit combines with BAUDM1 (UART_BAUD[29]) to select baud rate calculation
mode. The detailed description is shown in Table 6.14-4.

Extra Divider for BAUD Rate Mode 1

[27:24] EDIVM1 This field is used for baud rate calculation in mode 1 and has no effect for baud rate
calculation in mode 0 and mode 2. The detailed description is shown in Table 6.14-4.

[23:16] Reserved Reserved.

Baud Rate Divider

[15:0] BRD The field indicates the baud rate divider. This filed is used in baud rate calculation. The
detailed description is shown in Table 6.14-4.
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UART IrDA Control Register (UART IRDA)

Register Offset R/W |Description Reset Value
UART_IRDA
x=0,1,2,3,4,5,6,7 |UARTX_BA+0x28 |R/W [UART IrDA Control Register 0x0000_0040
,8,9
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved RXINV TXINV Reserved TXEN Reserved
Bits Description
[31:7] Reserved Reserved.

IrDA Inverse Receive Input Signal
0 = None inverse receiving input signal.
1 = Inverse receiving input signal. (Default)

(€] RXINV Notel: Before setting this bit, TXRXDIS (UART_FUNCSEL[3]) should be set then waited
for TXRXACT (UART_FIFOSTSJ[31]) is cleared. When the configuration is done, cleared
TXRXDIS (UART_FUNCSEL[3]) to activate UART controller.

Note2: This bit is valid when FUNCSEL (UART_FUNCSEL[1:0]) is select IrDA function.

IrDA Inverse Transmitting Output Signal
0 = None inverse transmitting signal. (Default).
1 = Inverse transmitting output signal.

(5] TXINV Notel: Before setting this bit, TXRXDIS (UART_FUNCSEL[3]) should be set then waited
for TXRXACT (UART_FIFOSTS[31]) is cleared. When the configuration is done, cleared
TXRXDIS (UART_FUNCSEL[3]) to activate UART controller.

Note2: This bit is valid when FUNCSEL (UART_FUNCSEL[1:0]) is select IrDA function.

[4:2] Reserved Reserved.

IrDA Receiver/Transmitter Selection Enable Bit
[1] TXEN 0 = IrDA Transmitter Disabled and Receiver Enabled. (Default)
1 = IrDA Transmitter Enabled and Receiver Disabled.

[0] Reserved Reserved.
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UART Alternate Control/Status Register (UART ALTCTL)

Register Offset R/W |Description Reset Value
UART_ALTCTL
x=0,1,2,3,4,5,6, |[UARTX_BA+0x2C |R/W [UART Alternate Control/Status Register 0x0000_000C
7,8,9
31 30 29 28 27 26 25 24
ADDRMV
23 22 21 20 19 18 17 16
Reserved ABRDBITS ABRDEN ABRIF Reserved
15 14 13 12 11 10 9 8
ADDRDEN Reserved RS485AUD RS485AAD RS485NMM
7 6 5 4 3 2 1 0
LINTXEN LINRXEN Reserved BRKFL
Bits Description
Address Match Value
[31:24] ADDRMV This field contains the RS-485 address match values.
Note: This field is used for RS-485 auto address detection mode.
[23:21] Reserved Reserved.
Auto-baud Rate Detect Bit Length
00 = 1-bit time from Start bit to the 1st rising edge. The input pattern shall be 0x01.
01 = 2-bit time from Start bit to the 1st rising edge. The input pattern shall be 0x02.
[20:19] ABRDBITS o ] o )
10 = 4-bit time from Start bit to the 1st rising edge. The input pattern shall be 0x08.
11 = 8-bit time from Start bit to the 1st rising edge. The input pattern shall be 0x80.
Note : The calculation of bit number includes the START bit.
Auto-baud Rate Detect Enable Bit
0 = Auto-baud rate detect function Disabled.
[18] ABRDEN _
1 = Auto-baud rate detect function Enabled.
Note : This bit is cleared automatically after auto-baud detection is finished.
Auto-baud Rate Interrupt Flag (Read Only)
This bit is set when auto-baud rate detection function finished or the auto-baud rate
counter was overflow and if ABRIEN(UART_INTEN [18]) is set then the auto-baud rate
interrupt will be generated.
[17] ABRIF 0 = No auto-baud rate interrupt flag is generated.
1 = Auto-baud rate interrupt flag is generated.
Note: This bit is read only, but it can be cleared by writing “1” to ABRDTOIF
(UART_FIFOSTS[2]) and ABRDIF(UART_FIFOSTS[1]).
[16] Reserved Reserved.
[15] ADDRDEN RS-485 Address Detection Enable Bit
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This bit is used to enable RS-485 Address Detection mode.
0 = Address detection mode Disabled.

1 = Address detection mode Enabled.
Note: This bit is used for RS-485 any operation mode.

[14:11] Reserved Reserved.

RS-485 Auto Direction Function (AUD)

0 = RS-485 Auto Direction Operation function (AUD) Disabled.

1 = RS-485 Auto Direction Operation function (AUD) Enabled.

Note: It can be active with RS-485_AAD or RS-485_NMM operation mode.

[10] RS485AUD

RS-485 Auto Address Detection Operation Mode (AAD)

0 = RS-485 Auto Address Detection Operation mode (AAD) Disabled.
1 = RS-485 Auto Address Detection Operation mode (AAD) Enabled.
Note: It cannot be active with RS-485_NMM operation mode.

[ RS485AAD

RS-485 Normal Multi-drop Operation Mode (NMM)

0 = RS-485 Normal Multi-drop Operation mode (NMM) Disabled.
1 = RS-485 Normal Multi-drop Operation mode (NMM) Enabled.
Note: It cannot be active with RS-485_AAD operation mode.

] RS485NMM

LIN TX Break Mode Enable Bit
0 = LIN TX Break mode Disabled.
[7] LINTXEN 1 = LIN TX Break mode Enabled.

Note: When TX break field transfer operation finished, this bit will be cleared
automatically.

LIN RX Enable Bit
[6] LINRXEN 0 = LIN RX mode Disabled.
1 = LIN RX mode Enabled.

[5:4] Reserved Reserved.

UART LIN Break Field Length

This field indicates a 4-bit LIN TX break field count.

Notel: This break field length is BRKFL + 1.

Note2: According to LIN spec, the reset value is OxC (break field length = 13).

[3:0] BRKFL

Jan. 07, 2020 Page 485 of 1174 Rev 1.01



NnuvoTon NUC980
—

UART Function Select Register (UART FUNCSEL)

Register Offset R/W |Description Reset Value
UART_FUNCS
EL
UARTXx_BA+0x30 |R/W |UART Function Select Register 0x0000_0000
x=0,1,2,3,4,5,6,
7,8,9
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved TXRXDIS FUNCSEL
Bits Description
[31:4] Reserved Reserved.
TX and RX Disable Bit
Setting this bit can disable TX and RX.
0 = TX and RX Enabled.
(3] TXRXDIS 1 = TX and RX Disabled.
Note: The TX and RX will not disable immediately when this bit is set. The TX and RX
compelet current task before disable TX and RX. When TX and RX disable, the TXRXACT
(UART_FIFOSTS[31)) is cleared.
Function Select
000 = UART function.
001 = LIN function.
[2:0] FUNCSEL .
010 = IrDA function.
011 = RS-485 function.
Others = Reserved.
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UART LIN Control Register (UART LINCTL)

Register Offset R/W |Description Reset Value
UART_LINCTL .
=12 UARTx_BA+0x34 |R/W |UART LIN Control Register 0x000C_0000
31 30 29 28 27 26 25 24
PID
23 22 21 20 19 18 17 16
HSEL BSL BRKFL
15 14 13 12 11 10 9 8
Reserved BITERREN LINRXOFF BRKDETEN IDPEN SENDH
7 6 5 4 3 2 1 0
Reserved MUTE SLVDUEN SLVAREN SLVHDEN SLVEN
Bits Description
LIN PID Bits

This field contains the LIN frame ID value in LIN function mode, and the frame ID parity
can be generated by software or hardware depends on IDPEN (UART_LINCTL[9]) = 1.

[31:24] PID If the parity generated by hardware, user fill IDO~ID5 (PID [29:24]), hardware will calculate
PO (PID[30]) and P1 (PID[31]), otherwise user must filled frame ID and parity in this field.

Notel: User can fill any 8-bit value to this field and the bit 24 indicates 1DO (LSB first).
Note2: This field can be used for LIN master mode or slave mode.

LIN Header Select

00 = The LIN header includes “break field”.

01 = The LIN header includes “break field” and “sync field”.

[23:22] HSEL 10 = The LIN header includes “break field”, “sync field” and “frame ID field”.
11 = Reserved.

Note: This bit is used to master mode for LIN to send header field (SENDH
(UART_LINCTL [8]) = 1) or used to slave to indicates exit from mute mode condition
(MUTE (UART_LINCTL[4] = 1).

LIN Break/Sync Delimiter Length

00 = The LIN break/sync delimiter length is 1-bit time.
[21:20] BSL 01 = The LIN break/sync delimiter length is 2-bit time.
10 = The LIN break/sync delimiter length is 3-bit time.
11 = The LIN break/sync delimiter length is 4-bit time.

Note: This bit used for LIN master to sending header field.

LIN Break Field Length
This field indicates a 4-bit LIN TX break field count.

Notel: These registers are shadow registers of BR