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1 GENERAL DESCRIPTION

The NUC980 series 32-hit 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. lts SDRAM interface supports DDR2 type
running up to 150 MHz. The NUC980 series supports built-in 16KB 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 SDRAM 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, 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 I12S interface supporting 12S and PCM protocol, Also
the NUC980 series offers a built-in hardware cryptography accelerator that supports RSA, ECC, AES,
SHA, HMAC and a random number generator (RNG).

The NUC980 series provides up to ten UART interfaces, two ISO-7816-3 interfaces, a Quad-SPI
interface, two SPI interfaces, up to four I2C interfaces, four CAN 2.0B interfaces, eight channels PWM
output, eight channels 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

Apr., 09, 2021

300 MHz ARM® ARM926EJ-S™ MPU with
16 KB I-cache, 16 KB D-cache
Memory Manager Unit (MMU)

Built-in 128 MB/64MB DDR2 SDRAM
Memory in LQFP package

Supports booting from SPI ROM/SPI NAND
Flash/NAND/eMMC/SD Card and USB
device

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
RAS2048

Smart Home gateway
Fingerprint Machine.
Power concentrator
Data Collector

Smart Home Appliance
Serial server

2D/1D Barcode reader
Barcode printer

Power Distribution Unit
Ethernet Industrial Control
SNMP Card

Ethernet RTU/ DTU

Page 9 of 255
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2 FEATURESDESCRIPTION

Core And System

Boot Loader

Factory pre-loaded 16.5 KB mask ROM supporting four booting modes
- Boot fromUSB
- Boot fromSD/eMMC
Boot fromNAND Flash
- Boot fromSPI Flash (SP-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 fastinterrupt mode (FIQ).

Configurable 8-level interrupt priority scheme.

Low Voltage Detect

Tw o-level LVDw ith low voltage detect interrupt. (2.8V/2.6V)

(LVD)
Low Voltage Reset LVR with 2.4V threshold voltage level.
(LVR)
Memories
Built-in 128MB/ 64MB DDR2 SDRAM Memory in LQFP package
SDRAM Clock speed up to 150 MHz
Supports 16-bit data w idth
Up to 16 KB on-chip SRAM
SRAM Byte-, half-word-and w ord-access

PDMA operation

Peripheral DMA (PDMA)

Tw o sets of PDMA w ith ten independent and configurable channels for
automatic data transfer betweenmemories 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 w ord tranfer unit w ith 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
low -power systemoperation

Apr., 09, 2021
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e  Twoon-chip PLL up to 500 MHz on-chip PLL, sourced fromHXT, allow s 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 pow erdomain (VBAT33)

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

* The RTC block includes 64 bytes backup registers

* Ableto wake up CPU

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

Supports Alarmregisters (second, minute, hour, day, month, year)

e Supports RTC Time Tick and AlarmMatch interrupt

* Selectable 12-hour or 24-hour mode

* Automatic leap year recognition

e Supports 1 Hz clockto be Timer capture source for calibration

Timers

* Six sets of 32-hittimers w ith 24-bit up counter and one 8-bit pre-scale counter
fromindependent clock source

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

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

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

counter

* Supports internal capture source fromRTC 1 Hz clock for interval
measurement resetting 24-bit up counter

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

* Eght 16-bit dow n-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

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

*  Supports multiple clock sources fromHXT, HXT/512 (default selection),
PCLK2/4096 or LXT w ith 8 selectable time-out period

* Ableto wake up systemfromPow er-down or Idle mode

Watchdog

* Time-out eventto trigger interrupt or reset system

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

* Configuredto force WDT enabled on chip pow er-on or reset.

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

Window Watchdog w indow set by 6-bit counter with 11-bit prescale

e Suspended in Idle/Pow er-dow n mode

Analog Interfaces

* One 12-bit, 9-ch 200k SPS SAR ADC w ith up to 8 single-ended input channels;

_ 10-bi racyi ran .
Analog-to-Digital 0-bit accuracy is guaranteed

Converter (ADC) * One internal channels for band-gap VBG input.

*  Supports external Vrer pin.
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Communication Interfaces

* 10 sets of UARTs withupto 17.45 MHz baud rate.
* Auto-Baud Rate measurement and baud rate compensation function.

e Supports low power UART (LPUART): baud rate clock fromLXT(32.768 kHz)
w ith 9600bps in Pow er-downmode even systemclockis stopped.

* 16-byte FIFOs with programmable level trigger

* Autoflow control (nCTS and nRTS)

* Supports IrDA (SIR) function

*  Supports LIN function on UARTO and UART1
Low -power UART *  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) w ake-up function in idle mode.

* Supports hardw are or software enables to programnRTS pin to control RS-485
transmission direction

e Supports w ake-up function
e 8-bit receiver FIFO time-out detection function

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

e PDMA operation.

* Twosets of ISO-7816-3 w hich are compliant w ith ISO-7816-3 T=0, T=1
*  Supports fullduplex UART function.

* 4-byte FIFOs w ith programmable level trigger

* Programmable guardtime selection (11 ETU ~ 266 ETU)

* One 24-bit and tw o 8 bit time-out counters for Answer to Request (ATR) and
Smart Card Interface w aiting times processing

* Autoinverse convention function

* Stop clocklevel and clock stop (clock keep) function

* Transmitter and receiver error retry function

*  Supports hardw are activation, deactivation and w armreset sequence process

* Supports hardw are auto deactivation sequence aftercard removal.

*  Four sets of PC devices w ith Master/Slave mode.

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

*  Supports 10 bits mode
12c * Programmable clocks allow ing for versatile rate control
* Supports multiple address recognition (four slave address with mask option)
*  Supports SMBus and PMBus
*  Supports multi-address pow er-down wake-up function

* PDMA operation

* One setof SPI Quad controller w ith Master/Slave mode, up to 96 MHz at
2.7V~3.6V stsyemvoltage.
Quad SP! *  Supports Dual and Quad /O Transfer mode

e Supports one/tw o data channel half-duplex transfer
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*  Supports receive-only mode

* Configurable bit length of a transfer word from8to 32-bit

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

* Supports the byte reorder function

*  Supports Byte or Word Suspend mode

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

* PDMA operation.

* Up totw o sets of SPI controllers w ith Master/Slave mode.

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

* Ableto communicate atup to 96 Mbit/s

e Configurable bit length of a transfer word from8to 32-bit.
SPI * MSB firstor LSB firsttransfer sequence.

* Bytereorder function.

* Supports Byte or Word Suspend mode.

* Supports one data channel half-duplex transfer.

e Supports receive-only mode.

* PDMA operation.

+ One setof PS controller with *S protocol and PCM protocol.
e Supports mono and stereo audio data with 8-, 16- and 24-bit w ord sizes.

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

e Built-in DMA function

* Supports 2 buffer address forleft/right channel and 2 slots data transfer.
I’S Mode

* 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.

e Supports PCM standard data format.

e Four CAN 2.0B interfaces

* Each supports 32 Message Objects; each Message Object has its ow n
identifier mask.
Controller AreaNetwork
(CAN)

*  Programmable FIFO mode (concatenation of Message Object).

* Disabled Automatic Re-transmission mode for Time Triggered CAN
applications.

e Supports pow er-down wake-up function.

L * Twosets of Secure Digital Host Controllers, compliant w ith SD Memory Card
Secure Digital Host Specification Version 2.0.
Controller (SDHC) . .
e Supports 50 MHz to achieve 200 Mbps at 3.3V operation.
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* Supports dedicated DMA master w ith Scatter-Gather function to accelerate the
data transfer between systemmemory and SD/SDHC/SDIO card.

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

* Supports ECC8, ECC12 and ECC24 BCH algorithm w ith ECC code
generation, error detection and error correction.

NAND Flash Controller

* Supports dedicated DMA master w ith Scatter-Gather function to accelerate the
data transfer between systemmemory and NAND Flash.

*  Supports up to three memory banks w ith individual adjustment of timing
parameter.

* Each bank supports dedicated external chip select pin w ith polarity control and
up to 1 MB addressing space.
* 8-/16-bitdata width.
External Bus Interface
(EBI) * Configurableidle 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.
e Supports LCD interface i80 mode.
* PDMA operation.

*  Supports four YO modes: Bi-direction, Push-Pull output, Open-Drain output and
Input only w ith high impendence mode.

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

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

Advanced Connectivity

e Compliant with USB Revision 2.0 Specification.

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

*  Supports full-speed (12Mbps) and low -speed (1.5Mbps) USB devices.

e Supports Control, Bulk, Interrupt, Isochronous and Split transfers.
USB 1.1 HostLite Supports an integrated Root Hub.
* Up tosix USB Host Lite ports.
*  Built-in DMA.

* Apply to USB dongle devices or USB cable length is limited to less than 1
meter.

USB 2.0 High Speed Host/Device

* One setof on-chip USB 2.0 high speed dual role transceiver configurable as
host, device or ID-dependent.

) * One setof on-chip USB 2.0 high speed transceiver with hostonly.
USB 2.0 High Speed
with on-chip transceiver USB 2.0 High Speed Host Controller
e 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.
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*  Supports high-speed (480Mbps), full-speed (12Mbps) and low -speed
(1.5Mbps) USB devices.

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

e Supports an integrated Root Hub.
e Built-in DMA.
USB 2.0 High Speed Device Controller
e 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 RAMfor 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 w ake-up capability.
e Built-in DMA.

* |[EEE Std. 802.3 CSMA/CD protocol.

* Ehernet frame time stamping for [IEEE Std. 1588 — 2002 protocol.

* Twosets of Ethernet MAC.

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

* RMI (Reduced Media Independent Interface) and serial management interface
(MDC/MDIO).

EthernetMAC + Pause and remote pause function for flow control.

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

e CAM function for Ethernet MAC address recognition.

e Supports Magic Packet recognition to w ake systemup fromPow er-down
mode.

e Built-in DMA.

¢ Twosets of CMOS sensor interfaces supporting CCIR601 and CCIR656 type
sensor.

* Resolution up to 3M pixels.

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

CMOS Sensor Interface Supports YUV422, RGB565, RGB555 and Y -only color format w ith planar and
packet data format for data storing to systemmemory.
e Supports image cropping and cropping w indow up to 4096x2048.
* Supports vertical and horizontal scaling-dow n with N'M scaling factor.

* Supports Negative, Sepia and Posterization color effects

Cryptography Accelerator

Rivest ~ Shamirand * Hardw are RSA accelerator.

Adleman Cryptography Supports both encryption and decryption.
(RSA) +  Supports up to 2048 bits.
Hliptic Curve * Hardw are ECC accelerator.
Cryptography (ECC) *  Supports 192-bitand 256-bit key length.
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*  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 curvesizes.
* 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).

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

e Hardw are AES accelerator.

*  Supports 128-hit, 192-bit and 256-bit key length and key expander, and
Advanced Encryption compliant with FIPS 197.

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

*  Compliant with NIST SP800-38A and addendum.

* Hardw are SHA accelerator.
e Supports SHA-160, SHA-224, SHA-256, SHA-384 and SHA-512.
e  Compliant with FIPS 180/180-2.

Secure Hash Algorithm
(SHA)

¢ Hardware HVMAC accelerator.

*  Supports HMAC-SHA-160, HMAC-SHA-224, HMAC-SHA-256, HMAC-SHA-
384, and HMAC-SHA-512.

e Compliant with FIPS 180/180-2.

keyed-Hash Message
Authentication Code
(HMAC)

PRNG *  Supports 64-/128-/192-/256-bit randomnumber generator.
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3 PARTS INFORMATION

3.1 Package Type

Part No. LQFP64-EP LQFP128 LQFP216
NUC980 NUC980DRxxYC NUC980DKxxYC NUC980DFxxYC
NUC980DRxxY NUC980DKxxY NUC980DFxxY

Figure 3-1 NUC980 Series Package Type
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3.2 NUC980 Series Part Selection Guide

Part Number NUC980

DF71YC | DF71Y | DF61YC | DK71YC | DK71Y | DK61YC | DK61Y DR61YC DR61Y
DDR2 Size(MB) 128 128 64 128 128 64 64 64 64
110 104 104 104 92 92 92 92 40 40

NAND NAND NAND NAND NAND NAND NAND
QSPI NAND | QSPI NAND [QSPI NAND [QSPI NAND|QSPI NAND|QSPI NAND|QSPI NAND

Boot Source QSPINOR | QSPINOR | QSPINOR | QSPINOR | QSPINOR | QSPINOR | QSPINOR SPINOR SPINOR

SPINOR | SPINOR | SPINOR [ SPINOR | SPINOR | SPINOR | SPINOR

eMMC eMMC eMMC eMMC eMMC eMMC eMMC

SD Card SD Card SDCard | SDCard | SDCard [ SDCard | SD Card
RTC Y J v Y v Y J -
UART 10 10 10 10 10 10 10 8 8
ISO-7816 2 2 2 2 2 2 2 2 2
SPI 3 3 3 3 3 3 3 2 2
1’s 1 1 1 1 1 1 1 1 1
’c 4 4 4 4 4 4 4 2 2
CAN 4 4 4 4 2
SDHC/SDIO/eMMC 2 2 2 2 2 2 2 1 1
Crypto N J v N v N N N N
External Bus Interface Y Y N Y N Y J -
Camera Interface 2 2 2 2 2 2 2 1 1
16-bit PWM 8 8 8 8 8 8 8 5 5
10/100Mb Ethernet MAC 2 2 2 2 2 2 2 1 1
USB 1.1 FS Host Lite 6 6 6 6 6 6 6 6 6
USB 2.0 HS Host 1 1 1 1 1 1 1 - -
USB 2.0 HS Host/ Device 1 1 1 1 1 1 1 1 1
12-bit ADC 8 8 8 8 8 8 8 2 2
Package LQFP216 | LQFP216 | LQFP216 | LQFP128 | LQFP128 | LQFP128 | LQFP128 (LQFP64-EP |LQFP64-EP

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

NUC 9 80 D K 6 1 Y C
Nuvoton MCU Core Series Package Pin count SDRAM Size Vonder ID PB Free Support CAN
ARM 926 D: LQFP K:128 pin 7:128MB C: CAN
F:216 pin 6: 64MB N/A : Non CAN
R:64 pin 4:16MB

Figure 3.3-1 NUC980 Series Selection Code
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4 PIN CONFIGURATION

4.1 Pin Configuration

41.1 NUC980DRxxYx LQFP64-EP Pin Diagram

'_
w
Yo w <t o 40 33 93?0« oA
Sl o urcuooew 82880000
> Ao o oo o0oaa0 >2=2 > coa oo
0100000000000000
< < < < < < < < < ™ [32] o™ ™ (3] ™ (3]
PF.7 []49 321 Vppss
__________________________ .
PF.8 []s0 : . 1 311 Voprz
PF9 [ s ' Top transparent view | 21 PC15
PF11 [ s2 ! | 2001 PC.14
PF.12 [ |53 ! | 28] PC.13
Vooss 154 ! | 22 PC.12
XT_IN 55 ! | 261 PC.11
1 ]

XT_OUT [ 156 ' LQFP64—EP : 25 ] PC.10
PE11 [|s57 ! . 241 PC.9
Voprz [ 58 ! | 23] PC.38

Vyse1 vopss ] 59 : : 22[ ] PC.6
Vuyseo_vopiz L[| 60 : : 21 ] PC5
USBO_ DM [ 61 ! VSS: 20 ] PC.4
USBO_ DP [ 62 ! | 191 PC3
Vyssovopzs |63 T TTTTTTTTT oo oo oo oo s e e T ! 18] AVppss
USBO_REXT [ |64 . 17[] PB4

A9 9N MY 1w O g 84 2 9 849 ©

= a o [a) o

8I§§a‘§§a‘§>ﬂ>ﬂ§>ﬂ§88§

0

-}

Figure 4.1-1 NUC980DRxxYx LQFP 64-pin with EX-PAD Diagram
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4.1.2 NUC980DKxxYx LQFP128 Pin Diagram

4 m
~ i‘ o q o < m o 4o 288 a 493399 ﬂ S‘ 2 ﬁ : 3 o @~ W
2 SRt £33 520000 PRREEERRERRR
L0000 000000000000,
PF.8 o7 641 Vsg
PF9 [los 631 PD.4
PF.10 99 621 PD.3
PF.11 [ 100 611 PD.2
PF.12 [ 101 601 Vopio
Vopio [ 102 591 PC.15
XT_IN [ 108 s8] PC.14
XT_OUT [ 104 571 PC.13
PE.O [ 105 561 PC.12
PE.1 [ 106 551 PC.11
PE2 []107 541 PC.10
PE3 [ 108 531 PC.9
PE.4 [ 109 52[ 1 PC.8
PE.5 [ 110 511 PC.7
PE6 [111 501 PC.6
PE7 112 LQFP128 491 PCS5
PE8 []113 481 PC4
PE9 [ 114 4701 PC3
PE.10 [ 115 461 PC.2
PE.11 []116 451 PC.1
PE.12 [ 17 441 PC.O
Vpp [ 118 431 Vpp
USB1 DM []119 421 PB.8
USB1 DP [ 120 411 X32_OouT
USB1_VDD33 [ 121 40 X32_IN
USB1_REXT []122 391 Vgar33
USBO_VDD [ 123 381 PB.2
USBO_DM [ 124 37 PB3
USBO_DP [ 125 361 PB.1
USBO_VDD33 [ 126 35 ] PBS5
USBO_REXT [ 127 341 PB.7
ves 18 (@) 330 AVpADC
“ a m s oo n~oo0o3d3 33389532 JIJIAIRLERIRIE S
JTUooouuonnouoooiovooonoooooorony
a2 N Ewyg 2 8 8 3 3N~ ® g dy Q0N O©IW0Mod0 09N
Jffffffsfrzzrdsd g9
2
g z

Figure 4.1-2 NUC980DKxxYx LQFP 128-pin Diagram
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4.1.3 NUC980DFxxYx LQFP216 Pin Diagram

- <
8 Busosngss sas . p
o8 ewesmNao 2 8 8 8 8 _ gfuNdadaSd Sod9oao~ounsoaddaodo i
Jfovuuunuuew §8882 82828288880 00000000 0000000000000 mwo 0 B0
A>oaaaocaaaoa>>>>=2>=2>=2>=2>>>>cao0daaaoacaa>aa0a0caacaacaaacaacaocaacaaca>>
L
PLL_VSS 163 108~ USER_ID.3
Vss [ 164 1071 USER_ID.2
PF7 165 06— USER_ID.1
PF.8 166 105(— USER_ID.0
PF.9 [ 167 1047 Vss
Voo ] 168 103~ DRAM_SIZE.2
PF.10 169 102~ DRAM_SIZE.1
PF11 170 101— DRAM_SIZE.O
Ves 1711 100~ CRPT_EN
PF.12 172 991 Vppio
Voo T 173 98— CAN_EN
XT_IN | 174 97— Vss
XT_OUT = 175 %61 Ves
Vgs 176 951 Vpp
PE.O 177 94— PC.15
PE.1 178 931 PC.14
PE.2 {179 921 PC.13
Vpp [ 180 91— PC.12
PE3 181 9] PC.11
PE4 [ 182 891 PC.10
PE5 [ 183 887 Vss
PE6 184 871 PC.9
PE7 185 8 Vs
Vopo | 186 85— PC.8
PE.8 [ 187 84— PC.7
PE9 188 831 PC.6
PE.10 189 82— Vsg
PEAL w0 LQFP216 nis pes
PE.12 191 80— Vss
Vss [ 192 79— PC.4
Vpp [ 193 78— PC.3
Vss [ 194 77— PC.2
Vpp [ 195 76— PC.1
Vpop [ 196 75— PC.0
USBL_VSS 197 73 Vo
USBL_XTALOUT_U1 ] 1% 73 Vs
USBL_XTALIN_UL 199 723 Vs
USB1_VSS 200 7= PB8
USB1 DM [ 201 703 Vs
USBL_DP [ 202 69— BAT_VSS33
USB1_VDD33 {203 68— X32_OUT
USB1_VDD33 [ 204 673 X32_IN
USBL_REXT [ 205 66— nWAKEUP
USBO_VDD | 206 651 PWREN
USBO_VDD | 207 64— Vpar33
USBO_VSS ] 208 631 AVppADC
USBO_XTALOUT_U0 = 209 62 Vper
USBO_XTALIN_UO ] 210 61— PB.2
USBO_VSS 21 60— PB.3
USBO_DM [ 212 59— PB.1
USBO_DP 213 58— PB.S
USBO_VDD33 | 214 57— PB.7
USBO_VDD33 ] 215 56— AVppADC
USBO_REXT =216 (@ 55— AVssADC
ANe Lo~ 3382338385832 dQIREREIBPIUBBIBEERYILIITILLILEELIIIIZIZHBI
IR R
PP LR NN AR KR KR KR KRR NI FEEEEEEE R b DR R
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Figure 4.1-3 NUC980DFxxYx LQFP 216-pin Diagram
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4.2 Pin Description

4.2.1 NUC980 Pin Description

64 | 128 | 216 |Pin Name Type | MFP |Description
Pin | Pin | Pin
1 |Vss P MFPO |Ground pin for digital circuit
1 1 2 |USBO_ID U - USBO Host/Device identification w ith an internal pull-up
1: Device (default)
0: Host

2 2 3 |PAO /o MFPO |General purpose digital YO pin
QSPI0_SS1 /o MFP1 |Quad SPI0 slave select1 pin
[2C0_SDA /o MFP3  [PCO data input/output pin
UART1_RXD | MFP4 |UARTL1 data receiver input pin
EINTO | MFP5  |External interrupt O input pin
TMO_ECNT 0] MFP6 |TimerQ event counter input/toggle output pin
CAN3_RXD | MFP7 |CANS bus receiver input

3 3 4 (PA1 /o MFPO |General purpose digital YO pin
EBI_nCS2 (0] MFP1 |EBI chip select 2 output pin
EBI_MCLK (0] MFP2 |EBI external clock output pin
[2C0_SCL Vo | MFP3 |CO clock pin
UART1_TXD O MFP4 |UART1 data transmitter output pin
EINT1 | MFP5  |External interrupt 1 input pin
TM1_ECNT /o MFP6 |Timerl event counter input/toggle output pin
CAN3_TXD (0] MFP7 |CAN3 bus transmitter output

4 4 5 |PA.2 /o MFPO |General purpose digital YO pin
UART6_CTS | MFP1 |UARTS6 clear to Send input pin
I2S_LRCK e} MFP2 |PS leftright channel clock output pin
SC0_CD | MFP3 |Smart Card O card detect pin
JTAG1_TDO (0] MFP4  |JTAGL data output pin
TM2_ECNT /o MFP6 |Timer2 event counter input/toggle output pin

5 5 6 |PA3 /o MFPO |General purpose digital VO pin
UART6_RTS (0] MFP1 |UART6 requestto Send output pin
I2S_BCLK o) MFP2 |S bit clock output pin
SCO_PWR O MFP3  |Smart Card O pow er pin
JTAGL_TCK | MFP4  |JTAGL clockinput pin
TM3_ECNT /o MFP6 |Timer3 event counter input/toggle output pin
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64 | 128 | 216 [Pin Name Type | MFP |Description
Pin | Pin | Pin
6 6 7 |PAA4 /o MFPO |General purpose digital YO pin
UART6_RXD | MFP1 |UART6 data receiver input pin
12S_DI I MFP2 |PS datainput pin
SCO_DAT /o MFP3 |Smart Card 0 data pin
JTAGL1_TMS I MFP4  |JTAGL test mode selection input pin
TMA_ECNT /o MFP6 |Timer4 event counter input/toggle output pin
7 7 8 [PAS /o MFPO |General purpose digital YO pin
UART6_TXD (0] MFP1 |UART6 data transmitter output pin
2S_DO 0 MFP2 |PS data output pin
SCO_CLK (0] MFP3  |Smart Card 0 clock pin
JTAG1_TDI | MFP4  |JTAGL1 data input pin
TM5_ECNT /o MFP6 |Timer5 event counter input/toggle output pin
8 8 9 |PA6 /o MFPO |General purpose digital YO pin
EBI_nCS1 (0] MFP1 |EBI chip select 1 output pin
2S_MCLK (0] MFP2 [PS master clock output pin
SCO_RST (0] MFP3 |Smart Card Oresetpin
JTAGL1_nTRST | MFP4  |JTAG1 resetinput pin
9 9 10 (Vopss P MFPO  |Pow er supply for VO pow er pin
11 |Vss P MFPO  |Ground pin for digital circuit
10 10 12 (Vop12 P MFPO  |Pow er supply for Internal core pow er pin
13 [Vss P MFPO  |Ground pin for digital circuit
14 (Vopi2 P MFPO  |Pow er supply for Internal core pow er pin
15 |Vss P MFPO |Ground pin for digital circuit
11 11 16 |MVpp P MFPO |Pow er supply for Memory ports
17 |Vss P MFPO  |Ground pin for digital circuit
18 [MVpp P MFPO  |Pow er supply for Memory ports
19 |[Vss P MFPO |Ground pin for digital circuit
20 |MVpp P MFPO  |Pow er supply for Memory ports
21 |Vss P MFPO |Ground pin for digital circuit
12 22 |MVpp P MFPO |Pow er supply for Memory ports
23 |Vss P MFPO  |Ground pin for digital circuit
24  |MVpp P MFPO  |Pow er supply for Memory ports
25 |Vss P MFPO |Ground pin for digital circuit
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64 | 128 | 216 [Pin Name Type | MFP |Description
Pin | Pin | Pin
26 |Vss P MFPO |Ground pin for digital circuit
27 |Vss P MFPO  |Ground pin for digital circuit
12 13 28 |Vop12 P MFPO  |Pow er supply for Internal core pow er pin
14 29 |PA7 /o MFPO |General purpose digital YO pin
EBI_ nWE (0] MFP1 |EBI write enable output pin
UART2_CTS | MFP2 |JUART2 clear to Send input pin
TM3_EXT /o MFP3  |Timer3 external capture input/toggle output pin
15 30 |PAS8 /o MFPO |General purpose digital YO pin
EBl nRE (0] MFP1 |EBI read enable output pin
UART2_RTS (0] MFP2 |UART2 requestto Send output pin
TM3_TGL /o MFP3 |Timer3 event counter input/toggle output pin
16 31 [PA9 /o MFPO |General purpose digital YO pin
EBI_nCS0O (0] MFP1 |EBI chip select 0 output pin
UART2_RXD I MFP2 |UART2 data receiver input pin
TM2_EXT /o MFP3 |Timer2 external capture input/toggle output pin
17 32 |PA.10 /o MFPO |General purpose digital VO pin
EBI_ADDR10 O MFP1 |EBI address bus bit 10
UART2_TXD O MFP2 |UART2 data transmitter output pin
T™M2_TGL /o MFP3 |Timer2 event counter input/toggle output pin
18 33 |PA1l1 /o MFPO |General purpose digital YO pin
EBI_ADDR9 (0] MFP1 |EBI address bus bit 9
UART8_RXD I MFP2 |UART8 data receiver input pin
TM4_EXT /o MFP3  |Timer4 external capture input/toggle output pin
19 34 [PA.12 /o MFPO |General purpose digital YO pin
EBI_ ADDR8 (0] MFP1 |EBI address bus bit 8
UART8_TXD (0] MFP2 |UART8 data transmitter output pin
T™A_TGL /o MFP3 |Timer4 event counter input/toggle output pin
35 |PA.13 /o MFPO |General purpose digital YO pin
EBI_ADDR13 O MFP1 |EBI address bus bit 13
[2C1_SDA Vo MFP2 [PC1 data input/output pin
TM1_EXT /o MFP3 |Timerl external capture input/toggle output pin
USBHL5_DM A MFP4  |USB 1.1 hostlite port 5 differential signal D-
CAN1_RXD | MFP5 |CAN1 bus receiver input
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UART7_TXD O MFP6 |UART7 data transmitter output pin
PWMO3 (0] MFP7 |PWMO3 counter synchronous trigger output pin
EINTO | MFP8 |External interrupt O input pin
36 |PA.14 /o MFPO |General purpose digital YO pin
EBI ADDR14 (0] MFP1 |EBI address bus bit 14
[2C1_SCL o] MFP2 [PC1 clock pin
TM1_TGL /o MFP3 |Timerl event counter input/toggle output pin
USBHL5_DP A MFP4 |USB 1.1 hostlite port 5 differential signal D+
CAN1_TXD (0] MFP5 |CAN1 bus transmitter output
UART7_RXD | MFP6 |UARTY7 data receiver input pin
PWMO2 (6] MFP7 |PWMO2 counter synchronous trigger output pin
EINT1 | MFP8 |External interrupt 1 input pin
37 |PA.15 /o MFPO |General purpose digital /O pin
EBI ADDR19 (@] MFP1 |EBI address bus bit 19
[2C0_SDA /o MFP2 [PCO data input/output pin
TM5_EXT /o MFP3 |Timer5 external capture input/toggle output pin
USBHL4_DM A MFP4 |USB 1.1 hostlite port 4 differential signal D-
CAN2_RXD I MFP5 |CAN2 bus receiver input
SPI1_SS0 /o MFP6 |SPI1 slave selectO pin
PWMO1 (0] MFP7 |PWMO1 counter synchronoustrigger output pin
2S_LRCK (0] MFP8 |PS leftright channel clock output pin
38 |PG.10 /o MFPO |General purpose digital VO pin
EBI_DATAO /o MFP1 |EBI data bus bit 0
[2C0_SCL Vo MFP2  |PCO clock pin
TM5_TGL /o MFP3 |Timer5 event counter input/toggle output pin
USBHL4_DP A MFP4  |USB 1.1 hostlite port 4 differential signal D+
CAN2_TXD (0] MFP5 |CAN2 bus transmitter output
SPI1_CLK /o MFP6 |SPI1 serial clock pin
PWMOO (0] MFP7 |PWMOO counter synchronous trigger output pin
2S_BCLK o} MFP8  [PS bit clock output pin
13 20 39 |Vopas P MFPO  |Pow er supply for /O pow er pin
21 40 |PG.9 /o MFPO |General purpose digital /O pin
EBI_ADDR7 (0] MFP1 |EBI address bus bit 7
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UART8_CTS I MFP2 |UARTS clear to Send input pin
PWM13 (0] MFP6 |PWM13 counter synchronoustrigger output pin
CFG.9_PwrOnSet9 U - System configuration and pow er on setting w ith an internal pull-up.
Internal pull-up only active automatically during reset.
22 41 |PG.8 /o MFPO |General purpose digital YO pin
EBI_ADDR6 (0] MFP1 |EBI address bus bit 6
UART8_RTS MFP2 |UART8 requestto Send output pin
PWM12 (0] MFP6 |PWM12 counter synchronoustrigger output pin
CFG.8_PwrOnSet8 U - System configuration and pow er on setting w ith an internal pull-up.
Internal pull-up only active automatically during reset.
23 42 |PG.7 /o MFPO |General purpose digital VO pin
EBI_ ADDR5 (0] MFP1 |EBI address bus bit 5
UART5_TXD O MFP2 |UARTS data transmitter output pin
PWM11 MFP6 |PWML11 counter synchronous trigger output pin
CFG.7_PwrOnSet7 U - System configuration and pow er on setting w ith an internal pull-up.
Internal pull-up only active automatically during reset.
24 43 |PG.6 /o MFPO |General purpose digital VO pin
EBI_ ADDR4 (0] MFP1 |EBI address bus bit 4
UART5_RXD | MFP2 |UARTS data receiver input pin
PWM10 (0] MFP6 |PWM10 counter synchronoustrigger output pin
CFG.6_PwrOnSet6 U - System configuration and pow er on setting w ith an internal pull-up.
Internal pull-up only active automatically during reset.
25 44 |PG.5 /o MFPO |General purpose digital VO pin
EBI ADDR12 (0] MFP1 |EBI address bus bit 12
UART5_RTS O MFP2 |UARTS requestto Send output pin
CFG.5_Pw rOnSet5 (V] - System configuration and pow er on setting w ith an internal pull-up.
Internal pull-up only active automatically during reset.
45 |PG.4 /o MFPO |General purpose digital VO pin
EBI_ADDR18 O MFP1 |EBI address bus bit 18
UART5_CTS | MFP2 |UARTS clear to Send input pin
CFG.4_PwrOnSet4 U - System configuration and pow eron setting w ith an internal pull-up.
Internal pull-up only active automatically during reset.
26 46 |PG.3 /o MFPO |General purpose digital YO pin
EBI_ADDR3 (0] MFP1 |EBI address bus bit 3
UART2_RTS (0] MFP2 |UART2 requestto Send output pin
PWMO3 (0] MFP6 |PWMO3 counter synchronoustrigger output pin
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CFG.3_Pw rOnSet3 (V] - System configuration and pow er on setting w ith an internal pull-up.
Internal pull-up only active automatically during reset.
47 |PG.2 /o MFPO |General purpose digital YO pin
EBI_ADDR2 O MFP1 |EBI address bus bit 2
UART2_CTS I MFP2 |UART2 clear to Send input pin
PWMO2 (0] MFP6 |PWMO2 counter synchronoustrigger output pin
CFG.2_PwrOnSet2 U - System configuration and pow er on setting w ith an internal pull-up.
Internal pull-up only active automatically during reset.
14 27 48 |PG.1 /o MFPO |General purpose digital YO pin
EBI_ADDR1 (0] MFP1 |EBI address bus bit 1
UART2_TXD (0] MFP2 |UART2 data transmitter output pin
PWMO1 (6] MFP6 |PWMO1 counter synchronous trigger output pin
CFG.1_Pw rOnSetl (V] - System configuration and pow er on setting w ith an internal pull-up.
Internal pull-up only active automatically during reset.
15 28 49 |PG.0 /o MFPO |General purpose digital VO pin
EBI_ADDRO O MFP1 |EBI address bus bit 0
UART2_RXD | MFP2 |UART2 data receiver input pin
CLK_OuUT (0] MFP3 |Internal clock selection output pin
PWMOO (0] MFP6 |PWMOO counter synchronoustrigger output pin
CFG.0_PwrOnSet0 U - System configuration and pow er on setting w ith an internal pull-up.
Internal pull-up only active automatically during reset.
50 |Vss P MFPO  |Ground pin for digital circuit
51 |Vss P MFPO  |Ground pin for digital circuit
29 52 |PB.O /o MFPO |General purpose digital YO pin
EBI ADDR12 (6] MFP1 |EBI address bus bit 12
UART2_CTS I MFP2 |UART2 clear to Send input pin
ADC_AINO A MFP8 |ADC channel 0 analog input
16 30 53 |PB.6 /o MFPO |General purpose digital YO pin
EBI ADDR13 (0] MFP1 |EBI address bus bit 13
[2C1_SDA /o MFP2 [PC1 data input/output pin
2S_LRCK O MFP3  |’S leftright channel clock output pin
USBHLO_DM A MFP4 |USB 1.1 hostlite port O differential signal D-
UART7_TXD O MFP5 |UARTY7 data transmitter output pin
SPI1_SS0 /o MFP6 |SPI1 slave select0 pin
ADC_AIN6 A MFP8 |ADC channel 6 analog input

Apr., 09, 2021

Page 28 of 255

Rev 1.22




NnuvoTon NUC980
—

64 | 128 | 216 [Pin Name Type | MFP |Description
Pin | Pin | Pin
17 31 54 |PB.4 /o MFPO |General purpose digital YO pin
EBI_ADDR14 (0] MFP1 |EBI address bus bit 14
[2C1_SCL Vo | MFP2 |Cl clock pin
2S_BCLK (0] MFP3  [PS bit clock output pin
USBHLO_DP A MFP4  |USB 1.1 hostlite port O differential signal D+
UART7_RXD | MFP5 |UARTY7 data receiver input pin
SPI1_CLK /o 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 |AVoppss P MFPO  |Pow er supply for analog SAR-ADC, DC3.3V
34 57 |PB.7 /o MFPO |General purpose digital YO pin
EBI_ADDR15 O MFP1 |EBI address bus bit 15
[2C2_SDA /o MFP2 [PC2 data input/output pin
12S DI I MFP3  |PS datainput pin
USBHLO_DM A MFP4  |USB 1.1 hostlite port 0 differential signal D-
UART7_CTS | MFP5 |UARTY clear to Send input pin
SPI1_MOSI /o MFP6 |SPI1 MOSI (Master Out, Slave In) pin
ADC_AIN7 A MFP8 |ADC channel 7 analog input
35 58 |PB.5 /o MFPO |General purpose digital YO pin
EBI_ADDR16 (0] MFP1 |EBI address bus bit 16
[2C2_SCL Vo | MFP2 |C2 clock pin
2S_DO 0 MFP3  |PS data output pin
USBHLO_DP A MFP4 |USB 1.1 hostlite port O differential signal D+
UART7_RTS O MFP5 |UARTY7 requestto Send output pin
SPI1_MISO /o MFP6 |SPI1 MISO (Master In, Slave Out) pin
ADC_AIN5 A MFP8 |ADC channel 5 analog input
36 59 |PB.1 /o MFPO |General purpose digital VO pin
EBI_ADDR17 (6] MFP1 |EBI address bus bit 17
[2C3_SDA Vo MFP2 [PC3 data input/output pin
2S_MCLK O MFP3  [PS master clock output pin
CAN2_RXD I MFP4  |CAN2 bus receiver input
TMO_EXT /o MFP5 | TimerO external capture input/toggle output pin
SPI1_SS1 /o MFP6 |SPI1 slave select1 pin
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UART9_TXD O MFP7 |UART9 data transmitter output pin
ADC_AIN1 A MFP8 |ADC channel 1 analog input
37 60 |PB.3 /o MFPO |General purpose digital YO pin
EBI ADDR18 (0] MFP1 |EBI address bus bit 18
[2C3_SCL Vo MFP2 [PC3 clock pin
EINT2 | MFP3  |External interrupt 2 input pin
CAN2_TXD O MFP4 |CAN2 bus transmitter output
TMO_TGL /o MFP5 |TimerO event counter input/toggle output pin
SPI0_SS1 /o MFP6 |SPIO slave select1 pin
UART9_RXD | MFP7 |UART9 data receiver input pin
ADC_AIN3 A MFP8 |ADC channel 3 analog input
38 61 (PB.2 /o MFPO |General purpose digital YO pin
EBI ADDR2 (@] MFP1 |EBI address bus bit 2
UART9_RTS (0] MFP7 |UART9 requestto Send output pin
ADC_AIN2 A MFP8 |ADC channel 2 analog input
62 |AViet A MFPO |ADC reference voltage input
63 |AVoppss P MFPO  |Pow er supply for analog SAR-ADC, DC 3.3V
39 64 |Vearss P MFPO  |Pow er supply by batteries for RTC
65 |NC - No connect
66 |NC - No connect
40 67 |X32_IN | MFPO |External 32.768 kHz crystalinput pin
41 68 |X32_OuUT (0] MFPO |External 32.768 kHz crystal output pin
69 |Vss P MFPO |Ground pin for digital circuit
70 |Vss P MFPO |Ground pin for digital circuit
42 71 |PB.8 /o MFPO |General purpose digital YO pin
EBI ADDR11 (@) MFP1 |EBI address bus bit 11
[2C2_ScCL Vo | MFP2 |C2 clock pin
CAN2_RXD | MFP3  |CAN2 bus receiver input
UART8_TXD O MFP4 |UARTS8 data transmitter output pin
SDO_nCD | MFP6 |SDO card detectinput pin
TMO_EXT /o MFP7 |TimerO external capture input/toggle output pin
72 |Vss P MFPO |Ground pin for digital circuit
73 |Vss P MFPO |Ground pin for digital circuit
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43 74 |Vopi2 P MFPO  |Pow er supply Internal core pow er pin
44 75 |PC.O /o MFPO |General purpose digital YO pin
EBI DATAO /o MFP1 |EBI data bus bit O
[2C2_SDA /o MFP2 [PC2 data input/output pin
CAN2_TXD (0] MFP3 |CAN2 bus transmitter output
UART8_RXD | MFP4 |UARTS8 data receiver input pin
SPI0_SS1 /o MFP5 |SPI0 slave select1 pin
TMO_TGL /o MFP7 |TimerO event counter input/toggle output pin
45 76 |PC.1 /o MFPO |General purpose digital YO pin
EBI DATALl /o MFP1 |EBI data bus bit 1
NAND_nCS0 (0] MFP3 INAND flash chip enable input
UART7_TXD O MFP4 |UARTY data transmitter output pin
46 77 |PC.2 /o MFPO |General purpose digital YO pin
EBI DATA2 /o MFP1 |EBI data bus bit 2
NAND_nWP (0] MFP3 [NAND flash w rite protect input
UART7_RXD | MFP4 |UARTY7 data receiver input pin
19 a7 78 |PC.3 /o MFPO |General purpose digital VO pin
EBI_DATA3 /o MFP1 |EBI data bus bit 3
VCAPO_CLKO (0] MFP2 |Videoimage interface 0 sensor clock pin
NAND_ALE (0] MFP3 |[NAND flash address latch enable
[2C1_SCL VO | MFP4 |Cl clock pin
UART3_TXD (0] MFP5 |UART3 data transmitter output pin
CANO_RXD | MFP7 |CANO bus receiver input
20 48 79 |[PC.4 /o MFPO |General purpose digital YO pin
EBI DATA4 /o MFP1 |EBI data bus bit 4
VCAPO_PCLK | MFP2 |Videoimage interface O pixel clock pin
NAND_CLE (0] MFP3 [NAND flash command latch enable
[2C1_SDA /o MFP4 |PC1 data input/output pin
UART3_RXD | MFP5 |UART3 data receiver input pin
SPI0_MOSI /o MFP6 |SPI0 MOSI (Master Out, Slave In) pin
CANO_TXD (0] MFP7 |CANO bus transmitter outpu
80 |Vss P MFPO |Ground pin for digital circuit
21 49 81 |PC5 /o MFPO |General purpose digital VO pin
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EBI_DATAS /o MFP1 |EBI data bus bit 5
VCAPO_HSYNC | MFP2 |Videoimage interface O horizontal sync. Pin
NAND_nWE (0] MFP3 |NAND flash w rite enable
SPI0_SS0 /o MFP5 |SPI0 slave selectO pin
SDO_CMD/ /o MFP6 |SDO command/response pin
eMMCO_CMD eMMCO command/response pin
UART1_TXD (0] MFP7 |UARTL1 data transmitter output pin

82 |Vss P MFPO  |Ground pin for digital circuit

22 50 83 |PC.6 0] MFPO |General purpose digital /O pin
EBI_DATAG6 /o MFP1 |EBI data bus bit 6
VCAPO_VSYNC | MFP2 |Videoimage interface O vertical sync. Pin
NAND_nRE (0] MFP3 |NAND flash read enable
SC1_RST (0] MFP4  |Smart Card 1resetpin
SPI0_CLK /o MFP5 |SPIO serial clock pin
SDO_CLK/ o MFP6 [SDO clock output pin
eMMCO_CLK eMMCO clock output pin
UART1_RXD | MFP7 |UARTL1 data receiver input pin

51 84 |PC.7 /o MFPO |General purpose digital VO pin

EBI_DATA7 0] MFP1 |EBI data bus bit 7
VCAPO_FIELD | MFP2 |Videoimage interface O frame sync. Pin
NAND_RDYO | MFP3 [NAND flash ready/busy input
SC1_CLK (0] MFP4  |Smart Card 1 clock pin
SPI0_MOSI /o MFP5 |SPI0O MOSI (Master Out, Slave In) pin
SDO_DATAO/ /o MFP6 [SDO dataline bit 0
eMMCO_DATAO eMMCO data line bit 0
UART1_RTS (0] MFP7 |UART1 requestto Send output pin

23 52 85 |PC.8 /o MFPO |General purpose digital YO pin
EBI_DATAS8 /o MFP1 |EBI data bus bit 8
VCAPO_DATAO I MFP2 |Videoimage interface O data O pin
NAND_DATAO /o MFP3 INAND flash data bus bit 0
SC1_DAT /o MFP4  |Smart Card 1 data pin
SPI0_MISO /o MFP5 |SPI0 MISO (Master In, Slave Out) pin
SDO_DATA1/ /o MFP6 |SDO data line bit 1
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eMMCO_DATA1 eMMCO data line bit 1
UART1_CTS | MFP7 |UART1 clear to Send input pin

86 |Vss P MFPO |Ground pin for digital circuit

24 53 87 |PC.9 /o MFPO |General purpose digital YO pin
EBI DATA9 /o MFP1 |EBI data bus bit 9
VCAPO_DATA1 | MFP2 |Videoimage interface O data 1 pin
NAND_DATA1 /o MFP3 INAND flash data bus bit 1
SC1_PWR (0] MFP4  |Smart Card 1 pow er pin
SDO_DATA2/ {6} MFP6 |SDO data line bit 2
eMMCO_DATA2 eMMCO data line bit 2
UART4_TXD O MFP7 |UART4 data transmitter output pin

88 |Vss P MFPO  |Ground pin for digital circuit

25 54 89 |PC.10 /o MFPO |General purpose digital /O pin
EBI DATA10 /o MFP1 |EBI data bus bit 10
VCAPO_DATA2 | MFP2 |Videoimage interface O data 2 pin
NAND_DATA2 /o MFP3  |NAND flash data bus bit 2
SC1_CD | MFP4  |Smart Card 1 card detect pin
SDO_DATA3/ {6} MFP6 |SDO data line bit 3
eMMCO_DATA3 eMMCO data line bit 3
UART4_RXD | MFP7 |UART4 data receiver input pin

26 55 90 |PC.11 /o MFPO |General purpose digital YO pin
EBI DATA1l /o MFP1 |EBI data bus bit 11
VCAPO_DATA3 | MFP2 |Videoimage interface O data 3 pin
NAND_DATA3 /o MFP3 |INAND flash data bus bit 3
SCO_RST (6] MFP4  |Smart Card Oresetpin

27 56 91 |PC.12 /o MFPO |General purpose digital VO pin
EBI DATA12 /o MFP1 |EBI data bus bit 12
VCAPO_DATA4 | MFP2 |Videoimage interface O data 4 pin
NAND_DATA4 /o MFP3 INAND flash data bus bit 4
SCO_CLK (0] MFP4  |Smart Card 0 clock pin
SDO_nCD I MFP6 |SDO card detectinput pin
UART8_TXD O MFP7 |UARTS8 data transmitter output pin

28 57 92 |PC.13 /o MFPO |General purpose digital VO pin
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EBI DATA13 0] MFP1 |EBI data bus bit 13
VCAPO_DATAS | MFP2 |Videoimage interface O data 5 pin
NAND_DATAS /o MFP3 INAND flash data bus bit 5
SCO_DAT /o MFP4  |Smart Card 0 data pin
UART8_RXD I MFP7 |UART8 data receiver input pin
29 58 93 |PC.14 /o MFPO |General purpose digital YO pin
EBI_DATA14 /o MFP1 |EBI data bus bit 14
VCAPO_DATAG6 | MFP2 |Videoimage interface O data 6 pin
NAND_DATAG /o MFP3 INAND flash data bus bit 6
SCO0_PWR (0] MFP4  |Smart Card 0 pow er pin
SPI0_MOSI /o MFP5 |SPI0 MOSI (Master Out, Slave In) pin
UART8_RTS O MFP7 |UARTS8 requestto Send output pin
30 59 94 |PC.15 /o MFPO |General purpose digital YO pin
EBI DATA15 /o MFP1 |EBI data bus bit 15
VCAPO_DATA7 | MFP2 |Videoimage interface O data 7 pin
NAND_DATA7 /o MFP3 INAND flash date bus bit 7
SC0_CD | MFP4  |Smart Card 0 card detect pin
UART8_CTS | MFP7 |UARTS clear to Send input pin
31 95 |Vop12 P MFPO  |Pow er supply for Internal core pow er pin
96 |Vss P MFPO  |Ground pin for digital circuit
97 |Vss P MFPO  |Ground pin for digital circuit
98 |NC - No connect
32 60 99 |Vobpss P MFPO  |Pow er supply for VO pow er pin
100 [NC - No connect
101 [NC - No connect
102 [NC - No connect
103 [NC - No connect
104 |Vss P MFPO |Ground pin for digital circuit
105 [NC - No connect
106 [NC - No connect
107 [NC - No connect
108 [NC - No connect
109 [NC - No connect
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110 (Vss P MFPO |Ground pin for digital circuit

111 |PD.O /o MFPO |General purpose digital YO pin
QSPI0_SS1 /o MFP1 |Quad SPI0 slave select1 pin
UART5_TXD (0] MFP2 |UARTS data transmitter output pin
TM1_TGL /o MFP3 |Timerl event counter input/toggle output pin
EINT2 | MFP4  |External interrupt 2 input pin

112 (PD.1 /o MFPO |General purpose digital YO pin
SPI0_SS1 /o MFP1 |SPIO slave select1 pin
UART5_RXD | MFP2 |UARTS data receiver input pin
TML_EXT /o MFP3 |Timerl external capture input/toggle output pin
EINT3 | MFP4  |External interrupt 3 input pin

113 (PB.9 /o MFPO |General purpose digital YO pin
UART3_TXD (0] MFP1 |UART3 data transmitter output pin
PWM13 (0] MFP2 |PWM13 counter synchronoustrigger output pin
TMO_TGL /o MFP3 |TimerQ event counter input/toggle output pin
USBHLO_DM A MFP4  |USB 1.1 hostlite port 0 differential signal D-
SPI1_SS0 /o MFP5 |SPI1 slave select 0 pin

114 (PB.10 /o MFPO |General purpose digital YO pin
UART3_RXD | MFP1 |UART3 data receiver input pin
PWM12 (0] MFP2 |PWM12 counter synchronoustrigger output pin
TMO_EXT /o MFP3 |TimerQ external capture input/toggle output pin
USBHLO_DP A MFP4  |USB 1.1 hostlite port 0 differential signal D+
SPI1_CLK /o MFP5 |SPI1 serial clock pin

115 |PB.11 /o MFPO |General purpose digital YO pin
UART3_RTS (0] MFP1 |UART3 requestto Send output pin
PWM11 (0] MFP2 |PWM11 counter synchronoustrigger output pin
TM2_EXT /o MFP3 |Timer2 external capture input/toggle output pin
USBHL5_DM A MFP4 |USB 1.1 hostlite port 5 differential signal D-
SPI1_MOSI /o MFP5 |SPI1 MOSI (Master Out, Slave In) pin

116 (PB.12 /o MFPO |General purpose digital YO pin
UART3_CTS I MFP1 |UART3 clearto Send input pin
PWM10 (0] MFP2 |PWM10 counter synchronoustrigger output pin
T™M2_TGL /o MFP3 |Timer2 event counter input/toggle output pin
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USBHL5_DP A MFP4 |USB 1.1 hostlite port 5 differential signal D+
SPI1_MISO /o MFP5 |SPI1 MISO (Master In, Slave Out) pin
33 61 117 |PD.2 /o MFPO |General purpose digital YO pin
QSPI0_SS0 /o MFP1 |Quad SPI0 slave select 0 pin.(booting)
UART3_TXD (0] MFP2 |UART3 data transmitter output pin
T™MA_EXT /o MFP3 |Timer4 external capture input/toggle output pin
34 62 118 |PD.3 /o MFPO |General purpose digital YO pin
QSPI0_CLK /o MFP1 |Quad SPI0 serial clock pin.(booting)
UART3_RXD | MFP2 |UART3 data receiver input pin
T™A_TGL /o MFP3 |Timer4 event counter input/toggle output pin
35 63 119 |PD.4 /o MFPO |General purpose digital YO pin
QSPIO_MOSIO /o MFP1 |Quad SPI0 MOSIO (Master Out, Slave In) pin. Data 0 of quad
mode.(booting)
UART3_RTS (0] MFP2 |UART3 requestto Send output pin
TM5_EXT /o MFP3 |Timer5 external capture input/toggle output pin
64 Vss P MFPO  |Ground pin for digital circuit
36 65 120 |PD.5 /o MFPO |General purpose digital YO pin
QSPI0_MISO0 /o MFP1 |Quad SPI0 MISOO (Master In, Slave Out) pin. Data 1 of quad
mode.(booting)
UART3_CTS | MFP2 |UARTS3 clear to Send input pin
TM5_TGL /o MFP3 |Timer5 event counter input/toggle output pin
66 121 |PD.6 /o MFPO |General purpose digital VO pin
QSPI0_MOSI1 /o MFP1 |Quad SPI0 MOSI1 (Master Out, Slave In) pin. Data 2 of quad
mode.(booting)
UART2_TXD (0] MFP2 |UART2 data transmitter output pin
TMO_ECNT /o MFP3 |TimerQ event counter input/toggle output pin
CANO_RXD | MFP4 |CANO bus receiver input
67 122 |PD.7 /o MFPO |General purpose digital VO pin
QSPI0_MISO1 /o MFP1 |Quad SPI0 MISO1 (Master In, Slave Out) pin. Data 3 of quad
mode.(booting)
UART2_RXD | MFP2 |UART2 data receiver input pin
TM1_ECNT /o MFP3 |Timerl event counter input/toggle output pin
CANO_TXD O MFP4  |CANO bus transmitter output
68 123 |PD.8 /o MFPO |General purpose digital YO pin
SPI0_SS0 /o MFP1 |SPIO slave selectO pin
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UART6_CTS I MFP2 |UART®S clear to Send input pin
TM2_ECNT /o MFP3 |Timer2 event counter input/toggle output pin
69 124 |PD.9 /o MFPO |General purpose digital YO pin
SPI0_CLK /o MFP1 |SPIO serial clockpin
UART6_RTS (0] MFP2 |UART6 requestto Send output pin
TM3_ECNT /o MFP3 |Timer3 event counter input/toggle output pin
70 125 |PD.10 /o MFPO |General purpose digital YO pin
SPI0_MOSI /o MFP1 |SPI0 MOSI (Master Out, Slave In) pin
UART6_TXD (0] MFP2 |UART6 data transmitter output pin
TMA_ECNT /o MFP3 |Timer4 event counter input/toggle output pin
71 126 |PD.11 /o MFPO |General purpose digital YO pin
SPI0_MISO /o MFP1 |SPI0 MISO (Master In, Slave Out) pin
UART6_RXD I MFP2 |UART6 data receiver input pin
TM5_ECNT /o MFP3 |Timer5 event counter input/toggle output pin
72 127 |PD.12 /o MFPO |General purpose digital YO pin
UART4_TXD (0] MFP1 |UART4 data transmitter output pin
T™M2_TGL /o MFP2 |Timer2 event counter input/toggle output pin
CAN2_RXD I MFP4 |CAN2 bus receiver input
PWMOO (0] MFP6 |PWMOO counter synchronoustrigger output pin
EBI DATAL /o MFP8 |EBI data bus bit 1
128 |Vss P MFPO  |Ground pin for digital circuit
73 129 |PD.13 /o MFPO |General purpose digital VO pin
UART4_RXD | MFP1 |UART4 data receiver input pin
TM2_EXT /o MFP2  |Timer2 external capture input/toggle output pin
CAN2_TXD (0] MFP4  |CAN2 bus transmitter output
PWMO1 (0] MFP6 |PWMO1 counter synchronoustrigger output pin
EBI DATAZ2 /o MFP8 |EBI data bus bit 2
74 130 |PD.14 /o MFPO |General purpose digital YO pin
UART4_RTS (0] MFP1 |UART4 requestto Send output pin
TM3_TGL /o MFP2 |Timer3 event counter input/toggle output pin
[2C3_SCL Vo MFP3  [PC3 clock pin
CAN1_RXD | MFP4  |CAN1 bus receiver input
USBHLO_DM A MFP5 |USB 1.1 hostlite port 0 differential signal D-
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PWMO02 O MFP6 |PWMO2 counter synchronous trigger output pin
EBI DATAS3 /o MFP8 |EBI data bus bit 3

75 131 |PD.15 /o MFPO |General purpose digital YO pin
UART4_CTS | MFP1 |UART4 clear to Send input pin
TM3_EXT /o MFP2 |Timer3 external capture input/toggle output pin
[2C3_SDA Vo MFP3  [PC3 data input/output pin
CAN1_TXD O MFP4 |CANL bus transmitter output
USBHLO_DP A MFP5 |USB 1.1 hostlite port 0 differential signal D+
PWMO3 (0] MFP6 |PWMO3 counter synchronous trigger output pin
EBI DATA4 /o MFP8 |EBI data bus bit 4

76 132 |PG.11 /o MFPO |General purpose digital YO pin
SPI1_SS0 /o MFP2 |SPI1 slave selectO pin
TM1_TGL /o MFP3 |Timerl event counter input/toggle output pin
CANO_RXD I MFP4  |CANO bus receiver input
UART5_CTS | MFP5 |UARTS clear to Send input pin
PWM10 (0] MFP6 |PWM10 counter synchronoustrigger output pin
JTAGO_TDO (0] MFP7 |JTAGO data output pin

77 133 [PG.12 /o MFPO |General purpose digital YO pin
SPI1_CLK /o MFP2 |SPI1 serial clockpin
TM1_EXT /o MFP3 |Timerl external capture input/toggle output pin
CANO_TXD (0] MFP4  |CANO bus transmitter output
UART5_RTS (0] MFP5 |UARTS requestto Send output pin
PWM11 O MFP6 |PWML11 counter synchronous trigger output pin
JTAGO_TCK | MFP7 |JTAGO clockinput pin

78 134 |PG.13 /o MFPO |General purpose digital YO pin
SPI1_MOSI VO | MFP2 |SPI1L MOSI (Master Out, Slave In) pin
CAN1_RXD | MFP4  |CAN1 bus receiver input
UART5_RXD | MFP5 |UARTS data receiver input pin
PWM12 (0] MFP6 |PWM12 counter synchronous trigger output pin
JTAGO_TMS | MFP7 |JTAGO testmode selection input pin

79 135 |PG.14 /o MFPO |General purpose digital YO pin
SPIL_MISO VO | MFP2 |SPIL MISO (Master In, Slave Out) pin
CAN1_TXD (0] MFP4  |CAN1 bus transmitter output
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UART5_TXD O MFP5 |UART5 data transmitter output pin
PWM13 (0] MFP6 |PWM13 counter synchronoustrigger output pin
JTAGO_TDI | MFP7 |JTAGO data input pin
80 136 |PG.15 /o MFPO |General purpose digital YO pin
SPI0_SS1 /o MFP1 |SPIO slave select1 pin
SPI1_SS1 e] MFP2 |SPI1 slave select 1 pin
EINT3 | MFP4  |External interrupt 3 input pin
JTAGO_nTRST | MFP7 |JTAGO resetinput pin
37 81 137 |nRESET U MFPO |External resetinput: active LOW, w ith an internal pull-up. Set this pin
low resettoinitial state
WDT_nRST (0] MFP1 |Watch dog timer resettrigger output
138 |Voppss P MFPO  |Pow er supply for /O pow er pin
139 |Vss P MFPO |Ground pin for digital circuit
140 |Vss P MFPO |Ground pin for digital circuit
38 82 141 |Vop12 P MFPO  |Pow er supply for internal core pow er pin
39 83 142 (MVpp P MFPO |Pow er supply for Memory ports
143 |Vss P MFPO  |Ground pin for digital circuit
144 |MVpp P MFPO  |Pow er supply for Memory ports
145 |Vss P MFPO |Ground pin for digital circuit
84 146 |MVopp P MFPO  |Pow er supply for Memory ports
147 (Vss P MFPO |Ground pin for digital circuit
148 |MVpp P MFPO  |Pow er supply for Memory ports
149 |Vss P MFPO  |Ground pin for digital circuit
150 [Vss P MFPO |Ground pin for digital circuit
151 |Vss P MFPO |Ground pin for digital circuit
40 85 152 |Voppas P MFPO  |Pow er supply for /O pow er pin
41 86 153 |[PF.0 /o MFPO |General purpose digital VO pin
RMII1_RXERR | MFP1 |RMI1 Receive Data Error input pin
SD1_CMD/ /o MFP2 |SD1 command/response pin
eMMC1_CMD eMMC1 command/response pin
TMO_ECNT /o MFP3 |TimerO event counter input/toggle output pin
SC1_RST (0] MFP4  |Smart Card 1resetpin
UART7_CTS | MFP5 |UARTY clear to Send input pin
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USBHL1_DM A MFP6 |USB 1.1 hostlite port 1 differential signal D-
EBI DATAS /o MFP8 |EBI data bus bit 5
42 87 154 |PF.1 /o MFPO |General purpose digital YO pin
RMII1_CRSDV | MFP1 |RMI1 Carrier Sense/Receive Data input pin
SD1_CLK/ (0] MFP2 |SD1 clock output pin
eMMC1_CLK eMMC1 clock output pin
TM1_ECNT /o MFP3 |Timerl event counter input/toggle output pin
SC1_CLK (0] MFP4  |Smart Card 1 clock pin
UART7_RTS (0] MFP5 |UARTY requestto Send output pin
USBHL1_DP A MFP6 |USB 1.1 hostlite port 1 differential signal D+
EBI DATAG6 /o MFP8 |EBI data bus bit 6
43 88 155 |PF.2 /o MFPO |General purpose digital YO pin
RMII1_RXD1 | MFP1 |[RMI1 Receive Data bus bit 1
SD1_DATAO/ /o MFP2 |SD1 dataline bit O
eMMC1_DATAO eMMC1 data line bit 0
TM2_ECNT /o MFP3 |Timer2 event counter input/toggle output pin
SC1_DAT /o MFP4  |Smart Card 1 data pin
UART7_RXD | MFP5 |UARTY7 data receiver input pin
USBHL2_DM A MFP6 |USB 1.1 host lite port 2 differential signal D-
EBI DATA7 /o MFP8 |EBI data bus bit 7
44 89 156 |PF.3 /o MFPO |General purpose digital YO pin
RMII1_RXDO | MFP1 |RMI1 Receive Data bus bit 0
SD1_DATA1/ /o MFP2 |SD1 dataline bit 1
eMMC1_DATA1 eMMC1 data line bit 1
TM3_ECNT /o MFP3 |Timer3 event counter input/toggle output pin
SC1_PWR (0] MFP4  |Smart Card 1 pow er pin
UART7_TXD (6] MFP5 |UARTY? data transmitter output pin
USBHL2_DP A MFP6 |USB 1.1 hostlite port 2 differential signal D+
EBI DATA8 /o MFP8 |EBI data bus bit 8
45 90 157 |PF.4 /o MFPO |General purpose digital YO pin
RMII1_REFCLK | MFP1 |RMI1 mode clockinput pin
SD1_DATA2/ /o MFP2 |SD1 dataline bit 2
eMMCL_DATA2 eMMCL1 data line bit 2
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TM4_ECNT /o 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 hostlite port 3 differential signal D-
EBI DATA9 /o MFP8 |EBI data bus bit 9

46 91 158 |PF.5 /o MFPO |General purpose digital YO pin
RMII1_TXEN (0] MFP1 |RMI1 Transmit Enable output pin
SD1_DATAZ3/ /o MFP2 |SD1 dataline bit 3
eMMC1_DATA3 eMMCL1 data line bit 3
TM5_ECNT /o MFP3 |Timer5 event counter input/toggle output pin
PWMOO (0] MFP4  |PWMOO counter synchronous trigger output pin
UART3_RTS (0] MFP5 |UART3 requestto Send output pin
USBHL3_DP A MFP6 |USB 1.1 hostlite port 3 differential signal D+
EBI DATA10 /o MFP8 |EBI data bus bit 10

47 92 159 |PF.6 /o MFPO |General purpose digital VO pin
RMII1_TXD1 (0] MFP1 [RMI1 Transmit Data bus bit 1
SD1_nCD | MFP2 |SD1 card detectinput pin
T™MA_EXT /o MFP3 |Timer4 external capture input/toggle output pin.
PWMO1 (0] MFP4  |PWMO1 counter synchronoustrigger output pin
UART3_RXD | MFP5 |UART3 data receiver input pin
USBHL4_DM A MFP6 |USB 1.1 host lite port 4 differential signal D-
EBI DATA1l /o MFP8 |EBI data bus bit 11

93 160 |[PB.13 /o MFPO |General purpose digital YO pin

EINT2 | MFP2 |External interrupt 2 input pin
T™A_TGL /o MFP3 |Timer4 event counter input/toggle output pin
PWMO02 (0] MFP4  |PWMO2 counter synchronous trigger output pin
UART3_TXD (0] MFP5 |UART3 data transmitter output pin
USBHL4_DP A MFP6 |USB 1.1 hostlite port 4 differential signal D+
EBI DATAO /o MFP8 |EBI data bus bit O

48 94 161 |Vopi2 P MFPO  |Pow er supply for internal core pow erpin

162 |Vopi2 P MFPO  |Pow er supply for internal core pow erpin
163 |Vss P MFPO |Ground pin for digital circuit
95 164 (Vss P MFPO |Ground pin for digital circuit
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49 96 165 |PF.7 /o MFPO |General purpose digital YO pin
RMII1_TXDO (0] MFP1 |RMI1 Transmit Data bus bit O
UART1_CTS | MFP2 |UARTL clear to Send input pin
TM5_EXT /o MFP3 |Timer5 external capture input/toggle output pin
PWMO2 (0] MFP4  |PWMO2 counter synchronous trigger output pin
UART3_TXD (0] MFP5 |UART3 data transmitter output pin
USBHL4_DP A MFP6 |USB 1.1 host lite port 4 differential signal D+
EBI DATA12 /o MFP8 |EBI data bus bit 12

50 97 166 |PF.8 /o MFPO |General purpose digital YO pin
RMI1_MDIO /o MFP1 |[RMIL PHY Management Data pin
UART1_RTS (6] MFP2 |UART1 requestto Send output pin
TM1_TGL /o MFP3 |Timerl event counter input/toggle output pin
PWMO3 (0] MFP4  |PWMO3 counter synchronous trigger output pin
USBHL5_DM A MFP6 |USB 1.1 hostlite port 5 differential signal D-
EBI DATA13 /o MFP8 |EBI data bus bit 13

51 98 167 |PF.9 /o MFPO |General purpose digital VO pin
RMII1_MDC O MFP1 |RMI1 PHY Management Clock output pin
UART1_RXD | MFP2 |UARTL data receiver input pin
TM1_EXT /o MFP3 |Timerl external capture input/toggle output pin
PWM10 (0] MFP4  |PWM10 counter synchronoustrigger output pin
USBHL5_DP A MFP6 |USB 1.1 hostlite port 5 differential signal D+
EBI DATA14 /o MFP8 |EBI data bus bit 14

168 |Vop12 P MFPO |Pow er supply for internal core pow er pin
99 169 |PF.10 /o MFPO |General purpose digital YO pin

UART1_TXD (0] MFP2 |UART1 data transmitter output pin
TM5_TGL /o MFP3 |Timer5 event counter input/toggle output pin
PWM11 (0] MFP4  |PWML11 counter synchronoustrigger output pin
VCAPL_PCLK | MFP7 |Videoimage interface 1 pixel clock pin
EBI_DATA15 /o MFP8 |EBI data bus bit 15

52 100 170 (PF.11 /o MFPO |General purpose digital YO pin
UARTO_RXD I MFP1 |UARTO data receiver input pin

171 |Vss P MFPO |Ground pin for digital circuit
53 101 172 |PF.12 /o MFPO |General purpose digital VO pin
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UARTO_TXD O MFP1 |UARTO data transmitter output pin
54 102 173 |Voppss P MFPO  |Pow er supply for VO pow er pin
55 103 174 |XT_IN | MFPO |External 12 MHz crystalinput pin
56 104 175 |XT_OuUT (0] MFPO |External 12 MHz crystal output pin
176 |Vss P MFPO |Ground pin for digital circuit
105 177 |PEO /o MFPO |General purpose digital YO pin
RMIO_RXERR | MFP1 |RMIO 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 hostlite port 1 differential signal D-
VCAP1_HSYNC | MFP7 |Videoimage interface 1 horizontal sync. Pin
106 | 178 |PE1 /o MFPO |General purpose digital YO pin
RMIO_CRSDV I MFP1 |RMIO Carrier Sense/Receive Data input pin
CANO_TXD (0] MFP2 |CANO bus transmitter output
UART4_RTS (0] MFP5 |UART4 requestto Send output pin
USBHL1_DP A MFP6 |USB 1.1 hostlite port 1 differential signal D+
VCAP1_VSYNC | MFP7 |Video image interface 1 vertical sync. Pin
107 179 (PE2 /o MFPO |General purpose digital YO pin
RMII0O_RXD1 | MFP1 [RMIO Receive Data bus bit 1
CAN1_RXD | MFP2 |CAN1 bus receiver input
UART4_RXD | MFP5 |UART4 data receiver input pin
USBHL2_DM A MFP6 |USB 1.1 hostlite port 2 differential signal D-
VCAP1_DATAO I MFP7 |Videoimage interface 1 data O pin
180 |Vop12 P MFPO |Pow er supply for internal core pow er pin
108 181 |PE3 /o MFPO |General purpose digital YO pin
RMIIO_RXDO | MFP1 |RMIO Receive Data bus bit 0
CAN1_TXD (0] MFP2 |CAN1 bus transmitter output
UART4_TXD (6] MFP5 |UART4 data transmitter output pin
USBHL2_DP A MFP6 |USB 1.1 hostlite port 2 differential signal D+
VCAPL1_DATA1 | MFP7 |Videoimage interface 1 data 1 pin
109 182 |PE4 /o MFPO |General purpose digital YO pin
RMIO_REFCLK | MFP1 |RMIO mode clockinput pin
CAN2_RXD | MFP2 |CAN2 bus receiver input
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UART9_CTS I MFP5 |UART9 clear to Send input pin
USBHL3_DM A MFP6 |USB 1.1 hostlite port 3 differential signal D-
VCAPL1_DATA2 | MFP7 |Videoimage interface 1 data 2 pin

110 183 |PES /o MFPO |General purpose digital YO pin
RMIIO_TXEN (0] MFP1 |RMIO Transmit Enable output pin
CAN2_TXD O MFP2 |CAN2 bus transmitter output
UART9_RTS O MFP5 |UART9 requestto Send output pin
USBHL3_DP A MFP6 |USB 1.1 hostlite port 3 differential signal D+
VCAPL1_DATA3 | MFP7 |Videoimage interface 1 data 3 pin

111 184 |PE6 /o MFPO |General purpose digital VO pin
RMIIO_TXD1 (6] MFP1 |RMIO Transmit Data bus bit 1
CAN3_RXD | MFP2 |CANS bus receiver input
UART9_RXD I MFP5 |UART9 data receiver input pin
USBHL4_DM A MFP6 |USB 1.1 hostlite port 4 differential signal D-
VCAPL1_DATA4 | MFP7 |Videoimage interface 1 data 4 pin

112 185 |PE7 /o MFPO |General purpose digital VO pin
RMIIO_TXDO O MFP1 |RMIO Transmit Data bus bit O
CAN3_TXD O MFP2 |CANS bus transmitter output.
UART9_TXD (0] MFP5 |UART9 data transmitter output pin
USBHL4_DP A MFP6 |USB 1.1 hostlite port 4 differential signal D+
VCAPL1_DATAS | MFP7 |Videoimage interface 1 data 5 pin

186 |Voppss P MFPO  |Pow er supply for /O pow er pin

113 | 187 |PES /o MFPO |General purpose digital YO pin
RMII0O_MDIO /o MFPL |RMIO PHY Management Data pin
UART6_RXD | MFP5 |UART6 data receiver input pin
USBHL5_DM A MFP6 |USB 1.1 hostlite port 5 differential signal D-
VCAP1_DATAG6 | MFP7 |Videoimage interface 1 data 6 pin

114 188 |PE9 /o MFPO |General purpose digital YO pin
RMIO_MDC (0] MFP1 |RMIO PHY Management Clock output pin
UART6_TXD O MFP5 |UART6 data transmitter output pin
USBHL5_DP A MFP6 |USB 1.1 hostlite port 5 differential signal D+
VCAPL1_DATA7 | MFP7 |Videoimage interface 1 data 7 pin

115 189 |PE10 /o MFPO |General purpose digital VO pin
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USB_OVC I MFP1 |HSUSB host bus pow er over voltage detector
CAN3_RXD | MFP2 |CAN3 bus receiver input
UART9_RXD | MFP3 |UART9 data receiver input pin
PWM12 (0] MFP4  |PWM12 counter synchronoustrigger output pin
EINT2 I MFP5  |External interrupt 2 input pin
[2C0_SDA Vo MFP6 [PCO data input/output pin
VCAPL_FIELD | MFP7 |Videoimage interface 1 frame sync. Pin
57 116 190 |PE11 /o MFPO |General purpose digital YO pin
USBO_VBUSVLD | MFP1 |USBO VBUS valid indication pin
117 191 |PE12 /o MFPO |General purpose digital VO pin
USBH_PWREN (6] MFP1 |HSUSB host pow er control pin
CAN3_TXD O MFP2  |CANS bus transmitter output
UART9_TXD (0] MFP3 |UART9 data transmitter output pin
PWM13 (0] MFP4  |PWM13 counter synchronous trigger output pin
EINT3 | MFP5  |External interrupt 3 input pin
[2C0_SCL Vo | MFP6 |CO clock pin
VCAP1_CLKO O MFP7 |Video image interface sensor 1 clock pin
192 (Vss P MFPO |Ground pin for digital circuit
58 118 193 |Vop12 P MFPO  |Pow er supply for internal core pow erpin
194 |Vss P MFPO |Ground pin for digital circuit
195 |Vuse1 vopi2 P MFPO  |Pow er supply for USB1VDD12
196 (Vuse1_vbbi2 P MFPO  |Pow er supply for USB1VDD12
197 |Vusei1 vss P MFPO |Ground pin for USB1
198 [NC No connect
199 [NC No connect
200 [Vuss1 vss P MFPO  |Ground pin for USB1
119 201 |USB1_DM A MFPO |USBL1 differential signal D-
120 202 (usB1_DP A MFPO |USBL1 differential signal D+
59 121 203 [Vussi_ vooss P MFPO  |Pow er supply for USB1VDD33
204 |Vusp1_vboss P MFPO  |Pow er supply for USB1 VDD33
122 205 [(USB1_REXT A MFPO |USB1 module reference resister (external 12.1K to GND)
60 | 123 | 206 |Vusso vooiz P MFPO  [Pow er supply for USBO VDD12
207 [Vusso_vobi2 P MFPO  |Pow er supply for USBO VVDD12
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208 |Vusso_vss P MFPO |Ground pin for USBO
209 [NC No connect
210 [NC No connect
211 [Vuseo_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 [Vuseo_vooss P MFPO  |Pow er supply for USBO VDD33
215 |Vusso_vboss P MFPO  |Pow er supply for USBO VDD33
64 127 216 [USBO_REXT A MFPO |USBO module reference resister (external 12.1K to GND)
EPAD | 128 Vss P MFPO |Ground pin for digital circuit
Note: Pin Type:
1. | = Digital Input;
2. U= Digital Input w ith internal pull high; (Rpu value please refer the GPIO Characteristics of DC Hectrical
Characteristics)
3. O= Digital Output;
4. /O= Bi-direction;
5. A = Analog;
6. P = Pow er Pin;
7. AP = Analog Pow er
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Group Pin Name GPIO MFP Type Description
ADC_AINO PB.0 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 MFP3 A ADC channel 4 analog input
ADC_AIN5 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 I
PD.6 MFP4 I
CANO_RXD CANO bus receiver input
PG.11 MFP4 |
PE.O MFP2 I
CANO
PC.4 MFP7 o
PD.7 MFP4 o
CANO_TXD CANO bus transmitter output
PG.12 MFP4 o
PE1 MFP2 o
PA.13 MFP5 |
PD.14 MFP4 I
CAN1_RXD CANL1 bus receiver input
PG.13 MFP4 I
PE2 MFP2 I
CAN1
PA.14 MFP5 o
PD.15 MFP4 (0]
CAN1_TXD CANL1 bus transmitter output
PG.14 MFP4 (e}
PE3 MFP2 o
PA.15 MFP5 I
PB.1 MFP4 I
CAN2_RXD PB.8 MFP3 | CAN2 bus receiver input
PD.12 MFP4 I
CAN2
PE4 MFP2 I
PG.10 MFP5 o
CAN2_TXD PB.3 MFPA (0] CAN2 bus transmitter output
PC.0 MFP3 o
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PD.13 MFP4 o
PES5 MFP2 o
PA.O MFP7 I
CAN3_RXD PE.6 MFP2 I CANS3 bus receiver input
PE.10 MFP2 I
CAN3
PA.1 MFP7 o
CAN3_TXD PE7 MFP2 (0] CANS3 bus transmitter output
PE12 MFP2 o
System configuration and pow er on setting with an|
CFG.0 CFG.0_Pw rOnSet0 PG.0 - U internal pull-up. Internal pull-up only active automatically
during reset.
System configuration and pow er on setting with an|
CFG.1 CFG.1_PwrOnSetl PG.1 - (U] internal pull-up. Internal pull-up only active automatically
during reset.
System configuration and pow er on setting with an|
CFG.2 CFG.2_PwrOnSet2 PG.2 - U internal pull-up. Internal pull-up only active automatically
during reset.
System configuration and pow er on setting with an|
CFG.3 CFG.3_Pw rOnSet3 PG.3 - (V] internal pull-up. Internal pull-up only active automatically
during reset.
System configuration and pow er on setting with an|
CFG.4 CFG.4_Pw rOnSet4 PG.4 - U internal pull-up. Internal pull-up only active automatically
during reset.
System configuration and pow er on setting with an|
CFG.5 CFG.5_PwrOnSet5 PG.5 - U internal pull-up. Internal pull-up only active automatically
during reset.
System configuration and pow er on setting with an|
CFG.6 CFG.6_Pw rOnSet6 PG.6 - (V] internal pull-up. Internal pull-up only active automatically
during reset.
System configuration and pow er on setting with an|
CFG.7 CFG.7_Pw rOnSet7 PG.7 - U internal pull-up. Internal pull-up only active automatically|
during reset.
System configuration and pow er on setting with an
CFG.8 CFG.8_Pw rOnSet8 PG.8 - (V] internal pull-up. Internal pull-up only active automatically
during reset.
System configuration and pow er on setting with an|
CFG.9 CFG.9_Pw rOnSet9 PG.9 - (V] internal pull-up. Internal pull-up only active automatically|
during reset.
CLK CLK_OUT PG.0 MFP3 O Internal clock selection output pin
EBI_ADDRO PG.0 MFP1 (0] EBI address bus bit 0
EBI ADDR1 PG.1 MFP1 (e} EBI address bus bit 1
EBI PG.2 MFP1 o
EBI_ ADDR2 EBI address bus bit 2
PB.2 MFP1 o
EBI_ADDR3 PG.3 MFP1 o EBI address bus bit 3
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EBI_ADDR4 PG.6 MFP1 (0] EBI address bus bit 4
EBI_ ADDRS PG.7 MFP1 (6] EBI address bus bit 5
EBI ADDR6 PG.8 MFP1 (6] EBI address bus bit 6
EBI_ ADDR7 PG.9 MFP1 (0] EBI address bus bit 7
EBI_ADDRS8 PA.12 MFP1 (0] EBI address bus bit 8
EBI_ADDR9 PA.11 MFP1 (0] EBI address bus bit 9
EBI ADDR10 PA.10 MFP1 (6] EBI address bus bit 10
EBI ADDR11 PB.8 MFP1 (6] EBI address bus bit 11
PG.5 MFP1 (6]

EBI_ADDR12 EBI address bus bit 12
PB.O MFP1 (6]
PA.13 MFP1 (e}

EBlI ADDR13 EBI address bus bit 13
PB.6 MFP1 (0]
PA.14 MFP1 (6]

EBI_ADDR14 EBI address bus bit 14
PB.4 MFP1 (6]

EBI ADDR15 PB.7 MFP1 (6] EBI address bus bit 15

EBI_ADDR16 PB.5 MFP1 (0] EBI address bus bit 16

EBI_ ADDR17 PB.1 MFP1 (0] EBI address bus bit 17
PG.4 MFP1 (6]

EBI_ADDR18 EBI address bus bit 18
PB.3 MFP1 (6]

EBI ADDR19 PA.15 MFP1 (6] EBI address bus bit 19
PG.10 MFP1 /o

EBI_ DATAO PC.0 MFP1 /o EBI data bus bit 0
PB.13 MFP8 Vo
PC.1 MFP1 /o

EBI DATA1 EBI data bus bit 1
PD.12 MFP3 /o
PC.2 MFP1 /o

EBI_DATAZ2 EBI data bus bit 2
PD.13 MFP8 Vo
PC.3 MFP1 /o

EBI DATAS EBI data bus bit 3
PD.14 MFP8 /o
PC.4 MFP1 /o

EBI DATA4 EBI data bus bit 4
PD.15 MFP3 /o
PC.5 MFP1 /o

EBI DATAS EBI data bus bit 5
PF.0 MFP8 /o

EBI DATAG6 PC.6 MFP1 /o EBI data bus bit 6
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PF.1 MFP8 /o
PC.7 MFP1 /o
EBI DATA7 EBI data bus bit 7
PF.2 MFP8 Vo
PC.8 MFP1 Vo
EBI_DATAS8 EBI data bus bit 8
PF.3 MFP8 /o
PC.9 MFP1 /o
EBI_DATA9 EBI data bus bit 9
PF.4 MFP8 /o
PC.10 MFP1 /o
EBI_DATA10 EBI data bus bit 10
PF.5 MFP8 Vo
PC.11 MFP1 /o
EBI DATA1l EBI data bus bit 11
PF.6 MFP8 /o
PC.12 MFP1 /o
EBI DATA12 EBI data bus bit 12
PF.7 MFP8 /o
PC.13 MFP1 Vo
EBI DATA13 EBI data bus bit 13
PF.8 MFP8 Vo
PC.14 MFP1 /o
EBI DATA14 EBI data bus bit 14
PF.9 MFP8 /o
PC.15 MFP1 /o
EBI DATA15 EBI data bus bit 15
PF.10 MFP8 /o
EBI_MCLK PA.1 MFP2 (0] EBI external clock output pin
EBI_nCS0O PA.9 MFP1 (@) 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 w rite enable output pin
PA.O MFP5 I
EINTO EINTO External interrupt O input pin
PA.13 MFP8 I
PA.1 MFP5 I
EINT1 EINT1 External interrupt 1 input pin
PA.14 MFP8 I
PB.3 MFP3 I
PD.O MFP4 I
EINT2 EINT2 External interrupt 2 input pin
PB.13 MFP2 I
PE.10 MFP5 I
EINT3 EINT3 PD.1 MFP4 | External interrupt 3 input pin
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PG.15 MFP4 I
PE12 MFP5 I
PA.1 MFP3 Vo
[2C0_SCL PG.10 MFP2 Vo [2CO clock pin
PE12 MFP6 /o
[2C0
PA.O MFP3 /o
[2C0_SDA PA.15 MFP2 /o [2C0O data input/output pin
PE.10 MFP6 /o
PA.14 MFP2 Vo
[2C1_SCL PB.4 MFP2 Vo [2C1 clock pin
PC.3 MFP4 Vo
2C1
PA.13 MFP2 /o
[2C1_SDA PB.6 MFP2 /o [2C1 data input/output pin
PC.4 MFP4 Vo
PB.5 MFP2 Vo
[2C2_SCL [2C2 clockpin
PB.8 MFP2 /o
[2C2
PB.7 MFP2 Vo
[2C2_SDA [2C2 data input/output pin
PC.0 MFP2 /o
PB.3 MFP2 /o
[2C3_SCL [2C3 clockpin
PD.14 MFP3 /o
[2C3
PB.1 MFP2 Vo
[2C3_SDA [2C3 data input/output pin
PD.15 MFP3 Vo
PA.3 MFP2 o
2S_BCLK PG.10 MFP8 (0] [2S_ bit clock output pin
PB.4 MFP3 o
PA.4 MFP2 I
2S_DI [2S_ data input pin
PB.7 MFP3 I
PA.5 MFP2 (0]
2S 2S_DO [2S_ data output pin
PB.5 MFP3 o
PA.2 MFP2 o
2S_LRCK PA.15 MFP8 (0] [2S_ left right channel clock output pin
PB.6 MFP3 o
PA.6 MFP2 (0]
2S_MCLK [2S_ master clock output pin
PB.1 MFP3 (0]
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JTAGO_TCK PG.12 MFP7 | JTAGO clockinput pin
JTAGO_TDI PG.14 MFP7 | JTAGO data input pin
JTAGO JTAGO_TDO PG.11 MFP7 (6] JTAGO data output pin
JTAGO_TMS PG.13 MFP7 | JTAGO test mode selection input pin
JTAGO_nTRST PG.15 MFP7 | JTAGO resetinput pin
JTAG1_TCK PA.3 MFP4 | JTAGL1 clockinput pin
JTAGL_TDI PA.5 MFP4 | JTAGLI data input pin
JTAG1 JTAG1_TDO PA.2 MFP4 (6] JTAGLI data output pin
JTAGL1_TMS PA.4 MFPA | JTAGL test mode selection input pin
JTAG1_nTRST PA.6 MFP4 | JTAG1 resetinput pin
NAND_ALE PC.3 MFP3 (0] NAND Flash address latch enable
NAND_CLE PC.4 MFP3 (e} NAND Flash command latch enable
NAND_DATAO PC.8 MFP3 /o NAND Flash data bus bit 0
NAND_DATA1 PC.9 MFP3 /o NAND Flash data bus bit 1
NAND_DATAZ2 PC.10 MFP3 /o NAND Flash data bus bit 2
NAND_DATA3 PC.11 MFP3 Vo NAND Flash data bus bit 3
NAND_DATA4 PC.12 MFP3 Vo NAND Flash data bus bit 4
NAND NAND_DATAS PC.13 MFP3 /o NAND Flash data bus bit 5
NAND_DATAG PC.14 MFP3 /o NAND Flash data bus bit 6
NAND_DATA7 PC.15 MFP3 /o NAND Flash data bus bit 7
NAND_RDYO PC.7 MFP3 | NAND Flash ready/busy pin
NAND_nCS0 PC.1 MFP3 (6] NAND Flash chip enable input
NAND_nRE PC.6 MFP3 (0] NAND Flash read enable
NAND_nWE PC.5 MFP3 (0] NAND Flash w rite enable
NAND_nWP PC.2 MFP3 (0] NAND Flash w rite protect input.
PG.10 MFP7 (6]
PG.0 MFP6 o
PWMOO PWMOO counter synchronous trigger output pin
PD.12 MFP6 (0]
PF.5 MFP4 (0]
PWMO PA.15 MFP7 (6]
PG.1 MFP6 (6]
PWMO1 PWMO1 counter synchronoustrigger output pin
PD.13 MFP6 (6]
PF.6 MFP4 O
PWMO02 PA.14 MFP7 (0] PWMO2 counter synchronoustrigger output pin
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PG.2 MFP6 o
PD.14 MFP6 o
PB.13 MFP4 o
PF.7 MFP4 o
PA.13 MFP7 o
PG.3 MFP6 o
PWMO3 PWMO3 counter synchronous trigger output pin
PD.15 MFP6 o}
PF.8 MFP4 o
PG.6 MFP6 o
PB.12 MFP2 o
PWML10 PWM10 counter synchronous trigger output pin
PG.11 MFP6 (0]
PF.9 MFP4 o
PG.7 MFP6 o
PB.11 MFP2 o
PWM11 PWML11 counter synchronoustrigger output pin
PG.12 MFP6 o
PF.10 MFP4 (e}
PWML
PG.8 MFP6 o
PB.10 MFP2 o
PWM12 PWM12 counter synchronoustrigger output pin
PG.13 MFP6 o
PE.10 MFP4 o
PG.9 MFP6 o
PB.9 MFP2 (e}
PWM13 PWML13 counter synchronous trigger output pin
PG.14 MFP6 o
PE12 MFP4 o
QSPI0_CLK PD.3 MFP1 /o Quad SPI0 serial clockpin
QSPI0_MISO0 PD.5 MFP1 /o Quad SPI0 MISO0 (Master In, Slave Out) pin
QSPI0_MISO1 PD.7 MFP1 Vo Quad SPI0 MISO1 (Master In, Slave Out) pin
QSPI0_MOSIO PD.4 MFPL /o Quad SPI0 MOSIO (Master Out, Slave In) pin
QSPI0
QSPI0_MOSI1 PD.6 MFP1 /o Quad SPI0 MOSI1 (Master Out, Slave In) pin
QSPI0_SS0 PD.2 MFPL /o Quad SPI0 slave select0 pin
PA.O MFP1 /o
QSPI0_SS1 Quad SPI0 slave select 1 pin
PD.O MFP1 /o
RMIO_CRSDV PE1 MFP1 | RMIO Carrier Sense/Receive Data input pin
RMIIO
RMIO_MDC PE9 MFP1 o RMIO PHY Management Clock output pin
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RMIIO_MDIO PE.8 MFP1 /o RMIO PHY Management Data pin
RMIO_REFCLK PE4 MFP1 I RMIO mode clockinput pin
RMIIO_RXDO PE3 MFP1 I RMIO Receive Data bus bit 0
RMIIO_RXD1 PE.2 MFP1 I RMIO Receive Data bus bit 1
RMIO_RXERR PEO MFP1 | RMIO Receive Data Error input pin
RMIIO_TXDO PE7 MFP1 (0] RMIO Transmit Data bus bit 0
RMIIO_TXD1 PE.6 MFP1 o} RMIO Transmit Data bus bit 1
RMIIO_TXEN PE5 MFP1 (0] RMIO Transmit Enable output pin
RMI1_CRSDV PF.1 MFP1 | RMI1 Carrier Sense/Receive Data input pin
RMII1_MDC PF.9 MFP1 O RMI1 PHY Management Clock output pin
RMII1_MDIO PF.8 MFP1 /o RMIL PHY Management Data pin
RMII1_REFCLK PF.4 MFP1 | RMII1 mode clockinput pin
RMII1_RXDO PF.3 MFP1 | RMI1 Receive Data bus bit 0
RMIIL
RMIIL_RXD1 PF.2 MFP1 I RMI1 Receive Data bus bit 1
RMI1_RXERR PF.0 MFP1 | RMI1 Receive Data Error input pin
RMII1_TXDO PF.7 MFP1 O RMI1 Transmit Data bus bit O
RMII1_TXD1 PF.6 MFP1 (e} RMI1 Transmit Data bus bit 1
RMII1_TXEN PF.5 MFP1 (0] RMI1 Transmit Enable output pin
PA.2 MFP3 I
SC0_CD Smart Card 0 card detect pin
PC.15 MFP4 I
PA.5 MFP3 o
SCO_CLK Smart Card 0 clock pin
PC.12 MFP4 (6]
PA.4 MFP3 /o
SCo SCO_DAT Smart Card 0 data pin
PC.13 MFP4 /o
PA.3 MFP3 o
SCO_PWR Smart Card 0 pow er pin
PC.14 MFP4 o
PA.6 MFP3 (0]
SCO_RST Smart Card Oresetpin
PC.11 MFP4 (e}
PC.10 MFP4 I
SC1_CD Smart Card 1 card detect pin
PF.4 MFP4 I
PC.7 MFP4 o
SC1 SC1_CLK Smart Card 1 clock pin
PF.1 MFP4 o
PC.8 MFP4 Vo
SC1_DAT Smart Card 1 data pin
PF.2 MFP4 Vo
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PC.9 MFP4 o
SC1_PWR Smart Card 1 pow er pin
PF.3 MFP4 o
PC.6 MFP4 o
SC1_RST Smart Card 1resetpin
PF.0 MFP4 o
SDO_CLK PC.6 MFP6 (0] SDO clock output pin
SDO_CMD PC.5 MFP6 Vo SDO command/response pin
SDO_DATAO PC.7 MFP6 /o SDO dataline bit 0
SDO_DATA1 PC.8 MFP6 /o SDO dataline bit 1
SDo
SDO_DATA2 PC.9 MFP6 Vo SDO data line bit 2
SDO_DATA3 PC.10 MFP6 Vo SDO data line bit 3
PB.8 MFP6 I
SDO_nCD SDO card detect input pin
PC.12 MFP6 I
SD1_CLK PF.1 MFP2 (0] SD1 clock output pin
SD1_CMD PF.0 MFP2 /o SD1 command/response pin
SD1_DATAO PF.2 MFP2 Vo SD1 dataline bit 0
SD1 SD1_DATA1l PF.3 MFP2 Vo SD1 dataline bit 1
SD1_DATA2 PF.4 MFP2 /o SD1 data line bit 2
SD1_DATA3 PF.5 MFP2 /o SD1 dataline bit 3
SD1_nCD PF.6 MFP2 | SD1 card detect input pin
PC.6 MFP5 /o
SPI0_CLK SPIO serial clock pin
PD.9 MFP1 Vo
PC.8 MFP5 /o
SPI0_MISO SPI0 MISO (Master In, Slave Out) pin
PD.11 MFP1 /o
PC.4 MFP6 /o
PC.7 MFP5 /o
SPI0_MOSI SPI0 MOSI (Master Out, Slave In) pin
PC.14 MFP5 /o
SPI0
PD.10 MFP1 /o
PC.5 MFP5 /o
SPI0_SS0 SPIO slave selectO pin
PD.8 MFP1 /o
PB.3 MFP6 /o
PC.0 MFP5 /o
SPI0_SS1 SPI0 slave select 1 pin
PD.1 MFP1 /o
PG.15 MFP1 /o
SPI1 SPI1_CLK PG.10 MFP6 /o SPI1 serial clock pin
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PB.4 MFP6 /o
PB.10 MFP5 /o
PG.12 MFP2 /o
PB.5 MFP6 /o
SPI1_MISO PB.12 MFP5 Vo SPI1 MISO (Master In, Slave Out) pin
PG.14 MFP2 Vo
PB.7 MFP6 /o
SPI1_MOSI PB.11 MFP5 Vo SPI1 MOSI (Master Out, Slave In) pin
PG.13 MFP2 /o
PA.15 MFP6 /o
PB.6 MFP6 Vo
SPI1_SS0 SPI1 slave selectO pin
PB.9 MFP5 /o
PG.11 MFP2 /o
PB.1 MFP6 /o
SPI1_SS1 SPI1 slave select 1 pin
PG.15 MFP2 /o
PB.1 MFP5 Vo
TMO_EXT PB.8 MFP7 Vo TimerO external capture input/toggle output pin
PB.10 MFP3 /o
PA.O MFP6 /o
T™MO TMO_ECNT PD.6 MFP3 /o TimerQ event counter input/toggle output pin
PF.0 MFP3 /o
PB.3 MFP5 Vo
TMO_TGL PC.0 MFP7 Vo TimerO event counter input/toggle output pin
PB.9 MFP3 /o
PA.13 MFP3 /o
PD.1 MFP3 /o
TM1_EXT Timerl external capture input/toggle output pin
PG.12 MFP3 Vo
PF.9 MFP3 Vo
PA.1 MFP6 /o
T™1
TM1_ECNT PD.7 MFP3 /o Timerl event counter input/toggle output pin
PF.1 MFP3 /o
PA.14 MFP3 /o
TM1_TGL PD.0 MFP3 /o Timerl event counter input/toggle output pin
PG.11 MFP3 Vo
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PF.8 MFP3 /o
PA.9 MFP3 /o
TM2_EXT PB.11 MFP3 /o Timer2 external capture input/toggle output pin
PD.13 MFP2 Vo
PA.2 MFP6 Vo
T™2 TM2_ECNT PD.8 MFP3 Vo Timer2 event counter input/toggle output pin
PF.2 MFP3 /o
PA.10 MFP3 /o
TM2_TGL PB.12 MFP3 /o Timer2 event counter input/toggle output pin
PD.12 MFP2 Vo
PA.7 MFP3 Vo
TM3_EXT Timer3 external capture input/toggle output pin
PD.15 MFP2 /o
PA.3 MFP6 /o
™3 TM3_ECNT PD.9 MFP3 /o Timer3 event counter input/toggle output pin
PF.3 MFP3 /o
PA.8 MFP3 /o
TM3_TGL Timer3 event counter input/toggle output pin
PD.14 MFP2 Vo
PA.11 MFP3 /o
T™M4_EXT PD.2 MFP3 /o Timer4 external capture input/toggle output pin
PF.6 MFP3 /o
PA.4 MFP6 /o
™4 TM4_ECNT PD.10 MFP3 /o Timer4 event counter input/toggle output pin
PF.4 MFP3 Vo
PA.12 MFP3 /o
T™M4_TGL PD.3 MFP3 /o Timer4 event counter input/toggle output pin
PB.13 MFP3 /o
PA.15 MFP3 Vo
TM5_EXT PD.4 MFP3 Vo Timer5 external capture input/toggle output pin
PF.7 MFP3 /o
PA.5 MFP6 /o
T™M5
TM5_ECNT PD.11 MFP3 /o Timer5 event counter input/toggle output pin
PF.5 MFP3 /o
PG.10 MFP3 /o
TM5_TGL Timer5 event counter input/toggle output pin
PD.5 MFP3 /o
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PF.10 MFP3 /o
UARTO_RXD PF.11 MFP1 | UARTO data receiver input pin
UARTO
UARTO_TXD PF.12 MFP1 O UARTO data transmitter output pin
PC.8 MFP7 I
UART1_CTS UART1 clear to Send input pin
PF.7 MFP2 I
PC.7 MFP7 o
UART1_RTS UART1 requestto Send output pin
PF.8 MFP2 o}
PA.O MFP4 I
UART1
UART1_RXD PC.6 MFP7 | UART1 data receiver input pin
PF.9 MFP2 I
PA.1 MFP4 (0]
UART1_TXD PC.5 MFP7 (0] UART1 data transmitter output pin
PF.10 MFP2 o
PA.7 MFP2 I
UART2_CTS PG.2 MFP2 | UART?2 clear to Send input pin
PB.O MFP2 I
PA.8 MFP2 (0]
UART2_RTS UART2 requestto Send output pin
PG.3 MFP2 o
UART2 PA.9 MFP2 I
UART2_RXD PG.0 MFP2 | UART2 data receiver input pin
PD.7 MFP2 I
PA.10 MFP2 O
UART2_TXD PG.1 MFP2 (0] UART2 data transmitter output pin
PD.6 MFP2 o
PB.12 MFP1 I
UART3_CTS PD.5 MFP2 | UART3 clear to Send input pin
PF.4 MFP5 |
PB.11 MFP1 (0]
UART3_RTS PD.4 MFP2 (0] UART3 request to Send output pin
UART3
PF.5 MFP5 o
PC.4 MFP5 I
PB.10 MFP1 I
UART3_RXD UART3 data receiver input pin
PD.3 MFP2 I
PF.6 MFP5 I
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PC.3 MFP5 o
PB.9 MFP1 o
UART3_TXD PD.2 MFP2 O UART3 data transmitter output pin
PB.13 MFP5 o
PF.7 MFP5 o
PD.15 MFP1 I
UART4_CTS UART4 clear to Send input pin
PE.O MFP5 I
PD.14 MFP1 o
UART4_RTS UART4 request to Send output pin
PE1 MFP5 o
PC.10 MFP7 I
UART4
UART4_RXD PD.13 MFP1 | UART4 data receiver input pin
PE2 MFP5 I
PC.9 MFP7 o
UART4_TXD PD.12 MFP1 (@) UART4 data transmitter output pin
PE3 MFP5 o
PG.4 MFP2 I
UART5_CTS UARTS5 clear to Send input pin
PG.11 MFP5 I
PG.5 MFP2 o
UART5_RTS UARTS5 request to Send output pin
PG.12 MFP5 o
PG.6 MFP2 I
UART5
UART5_RXD PD.1 MFP2 | UARTS5 data receiver input pin
PG.13 MFP5 |
PG.7 MFP2 o
UART5_TXD PD.0 MFP2 (0] UARTS data transmitter output pin
PG.14 MFP5 o
PA.2 MFP1 I
UART6_CTS UARTG6 clear to Send input pin
PD.8 MFP2 I
PA.3 MFP1 (e}
UART6_RTS UART6 requestto Send output pin
PD.9 MFP2 o
UART6 PA.4 MFP1 I
UART6_RXD PD.11 MFP2 I UART6 data receiver input pin
PE8 MFP5 I
PA.5 MFP1
UART6_TXD UART6 data transmitter output pin
PD.10 MFP2
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PE9 MFP5 o
PB.7 MFP5 I
UART7_CTS UARTY clear to Send input pin
PF.0 MFP5 I
PB.5 MFP5 o
UART7_RTS UARTY7 requestto Send output pin
PF.1 MFP5 o
PA.14 MFP6 I
PB.4 MFP5 I
UART7 UART7_RXD UARTY7 data receiver input pin
PC.2 MFP4 I
PF.2 MFP5 I
PA.13 MFP6 o
PB.6 MFP5 o
UART7_TXD UART7 data transmitter output pin
PC.1 MFP4 o
PF.3 MFP5 o
PG.9 MFP2 I
UART8_CTS UARTS clear to Send input pin
PC.15 MFP7 I
PG.8 MFP2 (e}
UART8_RTS UARTS8 request to Send output pin
PC.14 MFP7 (e}
PA.11 MFP2 I
UART8
UART8_RXD PC.0 MFPA | UARTS8 data receiver input pin
PC.13 MFP7 I
PA.12 MFP2 o
UART8_TXD PB.8 MFP4 (0] UARTS8 data transmitter output pin
PC.12 MFP7 o
UART9_CTS PE4 MFP5 | UART9 clear to Send input pin
PB.2 MFP7 o
UART9_RTS UART9 request to Send output pin
PES5 MFP5 o
PB.3 MFP7 I
UART9 UART9_RXD PE.6 MFP5 | UART9 data receiver input pin
PE.10 MFP3 I
PB.1 MFP7 o
UART9_TXD PE7 MFP5 (0] UART9 data transmitter output pin
PE12 MFP3 o
USBO USBO_VBUSVLD PE11 MFP1 I USBO VBUS valid indication pin
USBHLO USBHLO_DM PB.6 MFP4 A USB 1.1 Host Lite port 0 differential signal D-
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PB.7 MFP4 A
PB.9 MFP4 A
PD.14 MFP5 A
PB.4 MFP4 A
PB.5 MFP4 A
USBHLO_DP USB 1.1 Host Lite port 0 differential signal D+
PB.10 MFP4 A
PD.15 MFP5 A
PF.0 MFP6 A
USBHL1_DM USB 1.1 Host Lite port 1 differential signal D-
PE.O MFP6 A
USBHL1
PF.1 MFP6 A
USBHL1_DP USB 1.1 Host Lite port 1 differential signal D+
PE.1 MFP6 A
PF.2 MFP6 A
USBHL2_DM USB 1.1 Host Lite port 2 differential signal D-
PE2 MFP6 A
USBHL2
PF.3 MFP6 A
USBHL2_DP USB 1.1 Host Lite port 2 differential signal D+
PE3 MFP6 A
PF.4 MFP6 A
USBHL3_DM USB 1.1 Host Lite port 3 differential signal D-
PE.4 MFP6 A
USBHL3
PF.5 MFP6 A
USBHL3_DP USB 1.1 Host Lite port 3 differential signal D+
PES5 MFP6 A
PA.15 MFP4 A
USBHL4_DM PF.6 MFP6 A USB 1.1 Host Lite port 4 differential signal D-
PE.6 MFP6 A
USBHL4 PG.10 MFP4 A
PB.13 MFP6 A
USBHL4_DP USB 1.1 Host Lite port 4 differential signal D+
PF.7 MFP6 A
PE7 MFP6 A
PA.13 MFP4 A
PB.11 MFP4 A
USBHL5_DM USB 1.1 Host Lite port5 differential signal D-
PF.8 MFP6 A
PE8 MFP6 A
USBHL5
PA.14 MFP4 A
PB.12 MFP4 A
USBHL5_DP USB 1.1 Host Lite port 5 differential signal D+
PF.9 MFP6 A
PE9 MFP6 A
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USBH USBH_PWREN PE12 MFP1 (0] HSUSB host pow er control pin

usB USB_OVC PE.10 MFP1 | USB host bus pow er over voltage detector
VCAPO_CLKO PC.3 MFP2 O Video image interface 0 sensor clock pin
VCAPO_DATAO PC.8 MFP2 I Video image interface O data O pin
VCAPO_DATA1 PC.9 MFP2 I Video image interface O data 1 pin
VCAPO_DATA2 PC.10 MFP2 | Video image interface O 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_DATAS PC.13 MFP2 | Video image interface 0 data 5 pin
VCAPO_DATAG6 PC.14 MFP2 | Video image interface O data 6 pin
VCAPO_DATA7 PC.15 MFP2 I 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 (0] Video image interface 1 sensor clock pin
VCAP1_DATAO PE2 MFP7 I Video image interface 1 data O pin
VCAP1_DATA1 PE3 MFP7 | Video image interface 1 data 1 pin
VCAPL1_DATA2 PE4 MFP7 | Video image interface 1 data 2 pin
VCAPL1_DATA3 PE5 MFP7 | Video image interface 1 data 3 pin
VCAPL1_DATA4 PE.6 MFP7 | Video image interface 1 data 4 pin

VCAPL VCAPL1_DATAS PE7 MFP7 I Video image interface 1 data 5 pin
VCAPL1_DATAG6 PE8 MFP7 | Video image interface 1 data 6 pin
VCAPL1_DATA7 PE9 MFP7 | Video image interface 1 data 7 pin
VCAPL_FIELD PE.10 MFP7 | Video image interface 1 frame sync. Pin
VCAPL_HSYNC PEO MFP7 | Video image interface 1 horizontal sync. Pin
VCAPL_PCLK PF.10 MFP7 | Video image interface 1 pixel clock pin
VCAPL_VSYNC PE1 MFP7 | Video image interface 1 vertical sync. Pin

WDT WDT_nRST NRESET MFP1 (0] Watch dog timer resettrigger output
eMMCO_CLK PC.6 MFP6 (0] eMMCO clock output pin
eMMCO_CMD PC.5 MFP6 /o eMMCO command/response pin

eMMCO eMMCO_DATAO PC.7 MFP6 /o eMMCO data line bit 0
eMMCO_DATA1 PC.8 MFP6 Vo eMMCO data line bit 1
eMMCO_DATA2 PC.9 MFP6 /o eMMCO data line bit 2
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eMMCO_DATA3 PC.10 MFP6 Vo eMMCO data line bit 3

eMMC1_CLK PF.1 MFP2 (0] eMMC1 clock output pin

eMMC1_CMD PF.0 MFP2 l[e] eMMC1 command/response pin

eMMC1_DATAO PF.2 MFP2 /o eMMCL1 data line bit O
eMMC1

eMMC1_DATA1l PF.3 MFP2 /o eMMCL1 data line bit 1

eMMC1_DATA2 PF.4 MFP2 l[e] eMMCL1 data line bit 2

eMMC1_DATA3 PF.5 MFP2 Vo eMMC1 data line bit 3
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Pin Name Type MFP Description
PA.O /o MFPO General purpose digital YO pin
QSPI0_SS1 /o MFP1 Quad SPI0 slave select1 pin
12C0_SDA /o MFP3 [2C0 data input/output pin
PA.O UART1_RXD | MFP4 UART1 data receiver input pin
EINTO | MFP5 External interrupt O input pin
TMO_ECNT /o MFP6 Timer0O event counter input/toggle output pin
CAN3_RXD | MFP7 CANS3 bus receiver input
PA.1 /o MFPO General purpose digital YO pin
EBI_nCS2 O MFP1 EBI chip select 2 output pin
EBI_ MCLK o MFP2 EBI external clock output pin
[2C0_SCL o MFP3 [2C0 clockpin
PA.1
UART1_TXD O MFP4 UART1 data transmitter output pin
EINT1 | MFP5 External interrupt 1 input pin
TML1_ECNT /o MFP6 Timer1 event counter input/toggle output pin
CAN3_TXD O MFP7 CAN3 bus transmitter output
PA.2 /o MFPO General purpose digital YO pin
UART6_CTS | MFP1 UART6 clear to Send input pin
2S_LRCK O MFP2 I2S_ leftright channel clock output pin
2 SCO0_CD | MFP3 Smart Card 0 card detect pin
JTAG1_TDO O MFP4 JTAGL1 data output pin
TM2_ECNT /o MFP6 Timer2 event counter input/toggle output pin
PA.3 /o MFPO General purpose digital /O pin
UART6_RTS O MFP1 UART6 requestto Send output pin
2S_BCLK O MFP2 [2S_ bit clock output pin
o3 SCO_PWR O MFP3 Smart Card O pow er pin
JTAGL_TCK [ MFP4 JTAGL clockinput pin
TM3_ECNT /o MFP6 Timer3 event counter input/toggle output pin
PA.4 /o MFPO General purpose digital /O pin
UART6_RXD | MFP1 UART6 data receiver input pin
2S_DI | MFP2 [2S_ data input pin
PA.4
SCO_DAT /o MFP3 Smart Card 0 data pin
JTAG1_TMS | MFPA JTAGL testmode selection input pin
TM4_ECNT /o MFP6 Timer4 event counter input/toggle output pin
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PA.5 /o MFPO General purpose digital YO pin
UART6_TXD O MFP1 UART6 data transmitter output pin
2S_DO O MFP2 [2S_ data output pin
PA.5
SCO_CLK (0] MFP3 Smart Card 0 clock pin
JTAG1_TDI | MFP4 JTAGL1 data input pin
TM5_ECNT /o MFP6 Timer5 event counter input/toggle output pin
PA.6 /o MFPO General purpose digital YO pin
EBl nCS1 O MFP1 EBI chip select 1 output pin
PA.6 2S_MCLK O MFP2 [2S_ master clock output pin
SCO_RST O MFP3 Smart Card Oreset pin
JTAG1_nTRST | MFP4 JTAGL1 resetinput pin
PA.7 /o MFPO General purpose digital YO pin
EBl_ nWE O MFP1 EBI w rite enable output pin
P UART2_CTS | MFP2 UART?2 clear to Send input pin
TM3_EXT /o MFP3 Timer3 external capture input/toggle output pin
PA.8 /o MFPO General purpose digital YO pin
EBI_nRE (0] MFP1 EBI read enable output pin
P UART2_RTS O MFP2 UART?2 requestto Send output pin
TM3_TGL /o MFP3 Timer3 event counter input/toggle output pin
PA.9 /o MFPO General purpose digital YO pin
EBI_nCS0 O MFP1 EBI chip select 0 output pin
PAS UART2_RXD | MFP2 UART2 data receiver input pin
TM2_EXT /o MFP3 Timer2 external capture input/toggle output pin
PA.10 /o MFPO General purpose digital YO pin
EBI ADDR10 (6] MFP1 EBI address bus bit 10
PA.10
UART2_TXD O MFP2 UART2 data transmitter output pin
T™M2_TGL /o MFP3 Timer2 event counter input/toggle output pin
PA.11 /o MFPO General purpose digital VO pin
EBI ADDR9 (e} MFP1 EBI address bus bit 9
PA.11
UART8_RXD | MFP2 UARTS8 data receiver input pin
TMA_EXT /o MFP3 Timer4 external capture input/toggle output pin
PA.12 /o MFPO General purpose digital YO pin
PA.12 |EBI_ADDRS MFP1 EBI address bus bit 8
UART8_TXD MFP2 UARTS8 data transmitter output pin
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T™M4_TGL /o MFP3 Timer4 event counter input/toggle output pin

PA.13 /o MFPO General purpose digital YO pin

EBI ADDR13 (6] MFP1 EBI address bus bit 13

2C1_SDA /o MFP2 [2C1 data input/output pin

TML_EXT /o MFP3 Timer1 external capture input/toggle output pin
PA.13 |USBHL5_DM A MFP4 USB 1.1 Host Lite port5 differential signal D-

CAN1_RXD | MFP5 CANL1 bus receiver input

UART7_TXD O MFP6 UART7 data transmitter output pin

PWMO03 O MFP7 PWMO3 counter synchronous trigger output pin

EINTO | MFP8 External interrupt O input pin

PA.14 /o MFPO General purpose digital /O pin

EBI ADDR14 (e} MFP1 EBI address bus bit 14

12C1_SCL /o MFP2 [2C1 clockpin

TM1_TGL /o MFP3 Timer1 event counter input/toggle output pin
PA.14 |USBHL5_DP A MFP4 USB 1.1 Host Lite port 5 differential signal D+

CANL1_TXD O MFP5 CANL1 bus transmitter output

UART7_RXD I MFP6 UARTY data receiver input pin

PWMO02 O MFP7 PWMO2 counter synchronous trigger output pin

EINT1 | MFP8 External interrupt 1 input pin

PA.15 /o MFPO General purpose digital YO pin

EBI ADDR19 O MFP1 EBI address bus bit 19

12C0_SDA /o MFP2 [2CO data input/output pin

TM5_EXT /o MFP3 Timer5 external capture input/toggle output pin
PA.15 |USBHL4 DM A MFP4 USB 1.1 Host Lite port 4 differential signal D-

CAN2_RXD | MFP5 CAN2 bus receiver input

SPI1_SS0 /o MFP6 SPI1 slave selectO pin

PWMO1 O MFP7 PWMO1 counter synchronous trigger output pin

2S_LRCK o MFP8 12S_ leftright channel clock output pin

PB.0 /o MFPO General purpose digital YO pin

EBI ADDR12 (e} MFP1 EBI address bus bit 12
P UART2_CTS | MFP2 UART?2 clear to Send input pin

ADC_AINO A MFP8 ADC channel 0 analog input

PB.1 /o MFPO General purpose digital YO pin
e EBI_ADDR17 (0] MFP1 EBI address bus bit 17
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2C3_SDA /o MFP2 [2C3 data input/output pin
2S_MCLK O MFP3 [2S_ master clock output pin
CAN2_RXD | MFPA CAN2 bus receiver input
TMO_EXT /o MFP5 Timer0Q external capture input/toggle output pin
SPI1_SS1 /o MFP6 SPI1 slave select 1 pin
UART9_TXD (0] MFP7 UART9 data transmitter output pin
ADC_AIN1 A MFP8 ADC channel 1 analog input
PB.2 /o MFPO General purpose digital YO pin
EBI ADDR2 O MFP1 EBI address bus bit 2
e UART9_RTS O MFP7 UART9 requestto Send output pin
ADC_AIN2 A MFP8 ADC channel 2 analog input
PB.3 /o MFPO General purpose digital YO pin
EBI ADDR18 O MFP1 EBI address bus bit 18
12C3_SCL /o MFP2 [2C3 clockpin
EINT2 | MFP3 External interrupt 2 input pin
PB.3 CAN2_TXD O MFP4 CAN2 bus transmitter output
TMO_TGL /o MFP5 TimerO event counter input/toggle output pin
SPI0_SS1 /o MFP6 SPI0 slave select1 pin
UART9_RXD | MFP7 UART9 data receiver input pin
ADC_AIN3 A MFP8 ADC channel 3 analog input
PB.4 /o MFPO General purpose digital YO pin
EBI_ADDR14 (0] MFP1 EBI address bus bit 14
2C1_SCL /o MFP2 [2C1 clockpin
2S_BCLK O MFP3 [2S_ bit clock output pin
P USBHLO_DP A MFP4 USB 1.1 Host Lite port 0 differential signal D+
UART7_RXD | MFP5 UART7 data receiver input pin
SPI1_CLK /o MFP6 SPI1 serial clock pin
ADC_AIN4 A MFP8 ADC channel 4 analog input
PB.5 /o MFPO General purpose digital YO pin
EBI ADDR16 (e} MFP1 EBI address bus bit 16
12C2_SCL /o MFP2 [2C2 clockpin
PB.5
2S_DO O MFP3 [2S_ data output pin
USBHLO_DP A MFP4 USB 1.1 Host Lite port O differential signal D+
UART7_RTS (0] MFP5 UART?7 requestto Send output pin
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SPI1_MISO /o MFP6 SPI1 MISO (Master In, Slave Out) pin
ADC_AIN5 A MFP8 ADC channel 5 analog input
PB.6 /o MFPO General purpose digital YO pin
EBI_ADDR13 (0] MFP1 EBI address bus bit 13
2C1_SDA /o MFP2 [2C1 data input/output pin
2S_LRCK (0] MFP3 I2S_ leftright channel clock output pin
P USBHLO_DM A MFP4 USB 1.1 Host Lite port 0 differential signal D-
UART7_TXD O MFP5 UART7 data transmitter output pin
SPI1_SSO /o MFP6 SPI1 slave selectO pin
ADC_AING A MFP8 ADC channel 6 analog input
PB.7 /o MFPO General purpose digital /O pin
EBI ADDR15 (e} MFP1 EBI address bus bit 15
2C2_SDA /o MFP2 [2C2 data input/output pin
2S_DI | MFP3 [2S_ data input pin
PB.7
USBHLO_DM A MFP4 USB 1.1 Host Lite port O differential signal D-
UART7_CTS | MFP5 UART7 clear to Send input pin
SPI1_MOSI /o MFP6 SPI1 MOSI (Master Out, Slave In) pin
ADC_AIN7 A MFP8 ADC channel 7 analog input
PB.8 /o MFPO General purpose digital YO pin
EBI ADDR11 (6] MFP1 EBI address bus bit 11
12C2_SCL /o MFP2 [2C2 clockpin
PB.8 CAN2_RXD | MFP3 CAN2 bus receiver input
UART8_TXD (0] MFP4 UARTS8 data transmitter output pin
SDO_nCD | MFP6 SDO card detect input pin
TMO_EXT /o MFP7 TimerO external capture input/toggle output pin
PB.9 /o MFPO General purpose digital YO pin
UART3_TXD O MFP1 UART3 data transmitter output pin
PWM13 (0] MFP2 PWM13 counter synchronous trigger output pin
"o TMO_TGL /o MFP3 TimerO event counter input/toggle output pin
USBHLO_DM A MFP4 USB 1.1 Host Lite port 0 differential signal D-
SPI1_SS0 /o MFP5 SPI1 slave selectO pin
PB.10 /o MFPO General purpose digital YO pin
PB.10 UART3_RXD | MFP1 UART3 data receiver input pin
PWM12 (e} MFP2 PWM12 counter synchronous trigger output pin

Apr., 09, 2021 Page 68 of 255 Rev 1.22



NnuvoTon

NUC980
—
Pin Name Type MFP Description
TMO_EXT /o MFP3 TimerO external capture input/toggle output pin
USBHLO_DP A MFP4 USB 1.1 Host Lite port 0 differential signal D+
SPI1_CLK /o MFP5 SPI1 serial clock pin
PB.11 /o MFPO General purpose digital YO pin
UART3_RTS (@) MFP1 UART3 requestto Send output pin
PWM11 (0] MFP2 PWM11 counter synchronous trigger output pin
Fet TM2_EXT /o MFP3 Timer2 external capture input/toggle output pin
USBHL5 DM A MFP4 USB 1.1 Host Lite port 5 differential signal D-
SPI1_MOSI Vo MFP5 SPI1 MOSI (Master Out, Slave In) pin
PB.12 /o MFPO General purpose digital /O pin
UART3_CTS | MFP1 UARTS3 clear to Send input pin
PWM10 O MFP2 PWM10 counter synchronous trigger output pin
P2 TM2_TGL /o MFP3 Timer2 event counter input/toggle output pin
USBHL5_DP A MFP4 USB 1.1 Host Lite port 5 differential signal D+
SPI1_MISO Vo MFP5 SPI1 MISO (Master In, Slave Out) pin
PB.13 /o MFPO General purpose digital YO pin
EINT2 | MFP2 External interrupt 2 input pin
T™M4_TGL /o MFP3 Timer4 event counter input/toggle output pin
PB.13 PWMO02 O MFP4 PWMO2 counter synchronous trigger output pin
UART3_TXD O MFP5 UART3 data transmitter output pin
USBHL4_DP A MFP6 USB 1.1 Host Lite port 4 differential signal D+
EBI_DATAO /o MFP8 EBI data bus bit 0
PC.0 /o MFPO General purpose digital /O pin
EBI DATAO /o MFP1 EBI data bus bit 0
2C2_SDA /o MFP2 [2C2 data input/output pin
PC.0 CAN2_TXD O MFP3 CAN2 bus transmitter output
UART8_RXD | MFP4 UARTS8 data receiver input pin
SPI0_SS1 o MFP5 SPI0 slave select 1 pin
TMO_TGL /o MFP7 TimerO event counter input/toggle output pin
PC.1 /o MFPO General purpose digital YO pin
EBI DATAl1 /o MFP1 EBI data bus bit 1
Fed NAND_nCS0 O MFP3 NAND Flash chip enable input
UART7_TXD O MFP4 UART?7 data transmitter output pin
PC.2 PC.2 /o MFPO General purpose digital /O pin
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EBI DATA2 /o MFP1 EBI data bus bit 2
NAND_nWP O MFP3 NAND Flash w rite protect input
UART7_RXD | MFPA UART7 data receiver input pin
PC.3 /o MFPO General purpose digital YO pin
EBI_DATA3 /o MFP1 EBI data bus bit 3
VCAPO_CLKO (0] MFP2 Video image interface 0 sensor clock pin
PC.3 NAND_ALE O MFP3 NAND Flash address latch enable
2C1_SCL /o MFP4 [2C1 clockpin
UART3_TXD O MFP5 UART3 data transmitter output pin
CANO_RXD | MFP7 CANO bus receiver input
PC.4 o MFPO General purpose digital YO pin
EBI DATA4 /o MFP1 EBI data bus bit 4
VCAPO_PCLK | MFP2 Video image interface O pixel clock pin
NAND_CLE O MFP3 NAND Flash command latch enable
Fes 2C1_SDA /o MFP4 [2C1 data input/output pin
UART3_RXD | MFP5 UART3 data receiver input pin
SPI0_MOSI /o MFP6 SPI0 MOSI (Master Out, Slave In) pin
CANO_TXD O MFP7 CANO bus transmitter output
PC.5 /o MFPO General purpose digital YO pin
EBI DATAS /o MFP1 EBI data bus bit 5
VCAPO_HSYNC | MFP2 Video image interface 0 horizontal sync. Pin
Cs NAND_nWE (0] MFP3 NAND Flash w rite enable
. SPI0_SS0 /o MFP5 SPI0 slave selectO pin
SDO_CMD/eMMCO_CMD /o MFP6 SDO command/response pin
eMMCO command/response pin
UARTL1_TXD (e} MFP7 UARTL1 data transmitter output pin
PC.6 /o MFPO General purpose digital YO pin
EBI DATA6 /o MFP1 EBI data bus bit 6
VCAPO_VSYNC | MFP2 Video image interface 0 vertical sync. Pin
PC6 NAND_nRE O MFP3 NAND Flash read enable
. SC1_RST o MFP4 Smart Card 1reset pin
SPI0_CLK /o MFP5 SPIO serial clock pin
SDO_CLK/eMMCO_CLK O MFP6 SDO clock output pin
eMMCO clock output pin
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UART1_RXD | MFP7 UART1 data receiver input pin
PC.7 /o MFPO General purpose digital YO pin
EBI DATA7 /o MFP1 EBI data bus bit 7
VCAPO_FIELD | MFP2 Videoimage interface O frame sync. Pin
NAND_RDYO | MFP3 NAND Flash ready/busy pin
PC.7 SC1_CLK 0 MFP4 Smart Card 1 clock pin
SPI0_MOSI /o MFP5 SPI0 MOSI (Master Out, Slave In) pin
SDO_DATAO/eMMCO_DATA (IO MFP6 SDO data line bit 0
0 eMMCO data line bit 0
UART1_RTS O MFP7 UART1 requestto Send output pin
PC.8 /o MFPO General purpose digital YO pin
EBI DATA8 /o MFP1 EBI data bus bit 8
VCAPO_DATAO | MFP2 Video image interface O data O pin
NAND_DATAO /o MFP3 NAND Flash data bus bit 0
PC.8 SC1_DAT o] MFP4 Smart Card 1 data pin
SPI0_MISO /o MFP5 SPI0 MISO (Master In, Slave Out) pin
SDO_DATA1/eMMCO_DATA (VO MFP6 SDO data line bit 1
1 eMMCO data line bit 1
UART1_CTS | MFP7 UART1 clear to Send input pin
PC.9 /o MFPO General purpose digital YO pin
EBI DATA9 /o MFP1 EBI data bus bit 9
VCAPO_DATA1 | MFP2 Videoimage interface O data 1 pin
rCo NAND_DATA1 /o MFP3 NAND Flash data bus bit 1
. SC1_PWR O MFP4 Smart Card 1 pow er pin
SDO_DATA2/eMMCO_DATA (IO MFP6 SDO data line bit 2
2 eMMCO data line bit 2
UART4_TXD (e} MFP7 UART4 data transmitter output pin
PC.10 /o MFPO General purpose digital YO pin
EBI DATA10 /o MFP1 EBI data bus bit 10
VCAPO_DATA2 | MFP2 Videoimage interface 0 data 2 pin
PC10  |NAND_DATA2 Vo MFP3 NAND Flash data bus bit 2
SC1_CD | MFP4 Smart Card 1 card detect pin
SDO_DATA3/eMMCO_DATA (IO MFP6 SDO data line bit 3
3

eMMCO data line bit 3
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UART4_RXD | MFP7 UART4 data receiver input pin
PC.11 /o MFPO General purpose digital YO pin
EBI DATA1l /o MFP1 EBI data bus bit 11
PC.11 |VCAPO_DATA3 | MFP2 Videoimage interface O data 3 pin
NAND_DATA3 /o MFP3 NAND Flash data bus bit 3
SCO_RST (0] MFP4 Smart Card Oreset pin
PC.12 /o MFPO General purpose digital YO pin
EBI DATA12 /o MFP1 EBI data bus bit 12
VCAPO_DATA4 | MFP2 Video image interface 0 data 4 pin
PC.12 NAND_DATA4 /o MFP3 NAND Flash data bus bit 4
SCO_CLK (6] MFP4 Smart Card 0 clock pin
SDO_nCD | MFP6 SDO card detect input pin
UART8_TXD O MFP7 UARTS8 data transmitter output pin
PC.13 /o MFPO General purpose digital YO pin
EBI DATA13 /o MFP1 EBI data bus bit 13
VCAPO_DATAS5 | MFP2 Videoimage interface O data 5 pin
Feas NAND_DATAS 1o MFP3 NAND Flash data bus bit 5
SCO_DAT /o MFP4 Smart Card 0 data pin
UART8_RXD | MFP7 UARTS8 data receiver input pin
PC.14 /o MFPO General purpose digital YO pin
EBI DATA14 /o MFP1 EBI data bus bit 14
VCAPO_DATAG6 | MFP2 Videoimage interface O data 6 pin
PC.14 NAND_DATA6 /o MFP3 NAND Flash data bus bit 6
SCO_PWR O MFP4 Smart Card O pow er pin
SPI0_MOSI Vo MFP5 SPI0 MOSI (Master Out, Slave In) pin
UART8_RTS O MFP7 UARTS8 requestto Send output pin
PC.15 /o MFPO General purpose digital /O pin
EBI_DATA15 /o MFP1 EBI data bus bit 15
VCAPO_DATA7 | MFP2 Videoimage interface O data 7 pin
Peds NAND_DATA7 /o 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.0 /o MFPO General purpose digital YO pin
"o QSPI0_SS1 /o MFP1 Quad SPI0 slave select1 pin
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UART5_TXD O MFP2 UARTS5 data transmitter output pin
TM1_TGL /o MFP3 Timer1l event counter input/toggle output pin
EINT2 | MFPA External interrupt 2 input pin
PD.1 /o MFPO General purpose digital YO pin
SPI0_SS1 /o MFP1 SPI0 slave select 1 pin
PD.1 UART5_RXD | MFP2 UARTS data receiver input pin
TML_EXT /o MFP3 Timerl external capture input/toggle output pin
EINT3 | MFP4 External interrupt 3 input pin
PD.2 /o MFPO General purpose digital YO pin
QSPI0_SS0 /o MFP1 Quad SPI0 slave select0 pin
o UART3_TXD (0] MFP2 UART3 data transmitter output pin
TMA_EXT /o MFP3 Timer4 external capture input/toggle output pin
PD.3 /o MFPO General purpose digital YO pin
QSPI0_CLK /o MFP1 Quad SPI0 serial clock pin
o3 UART3_RXD | MFP2 UART3 data receiver input pin
TM4_TGL /o MFP3 Timer4 event counter input/toggle output pin
PD.4 /o MFPO General purpose digital /O pin
QSPI0_MOSIO /o MFP1 Quad SPI0 MOSIO (Master Out, Slave In) pin
P4 UART3_RTS O MFP2 UART3 requestto Send output pin
TM5_EXT /o MFP3 Timer5 external capture input/toggle output pin
PD.5 /o MFPO General purpose digital YO pin
QSPI0_MISO0 /o MFP1 Quad SPI0 MISO0 (Master In, Slave Out) pin
e UART3_CTS | MFP2 UART3 clear to Send input pin
TM5_TGL /o MFP3 Timer5 event counter input/toggle output pin
PD.6 /o MFPO General purpose digital YO pin
QSPI0_MOSI1 /o MFP1 Quad SPI0 MOSI1 (Master Out, Slave In) pin
PD.6 UART2_TXD O MFP2 UART2 data transmitter output pin
TMO_ECNT /o MFP3 TimerO event counter input/toggle output pin
CANO_RXD | MFP4 CANO bus receiver input
PD.7 /o MFPO General purpose digital YO pin
QSPI0_MISO1 /o MFP1 Quad SPI0 MISO1 (Master In, Slave Out) pin
PD.7 UART2_RXD | MFP2 UART2 data receiver input pin
TM1_ECNT /o MFP3 Timer1 event counter input/toggle output pin
CANO_TXD (0] MFP4 CANO bus transmitter output
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PD.8 /o MFPO General purpose digital YO pin
SPI0_SS0 /o MFP1 SPI0 slave selectO pin
e UART6_CTS | MFP2 UART6 clear to Send input pin
TM2_ECNT /o MFP3 Timer2 event counter input/toggle output pin
PD.9 /o MFPO General purpose digital YO pin
SPI0_CLK /o MFP1 SPI0 serial clock pin
o9 UART6_RTS O MFP2 UART6 requestto Send output pin
TM3_ECNT /o MFP3 Timer3 event counter input/toggle output pin
PD.10 /o MFPO General purpose digital YO pin
SPI0_MOSI /o MFP1 SPI0 MOSI (Master Out, Slave In) pin
P40 UART6_TXD (0] MFP2 UART6 data transmitter output pin
TM4_ECNT /o MFP3 Timer4 event counter input/toggle output pin
PD.11 /o MFPO General purpose digital YO pin
SPI0_MISO Vo MFPL SPI0 MISO (Master In, Slave Out) pin
o UART6_RXD | MFP2 UART6 data receiver input pin
TM5_ECNT /o MFP3 Timer5 event counter input/toggle output pin
PD.12 /o MFPO General purpose digital /O pin
UART4_TXD O MFP1 UART4 data transmitter output pin
TM2_TGL /o MFP2 Timer2 event counter input/toggle output pin
Pz CAN2_RXD | MFP4 CAN2 bus receiver input
PWMOO O MFP6 PWMOO counter synchronous trigger output pin
EBI DATA1 /o MFP3 EBI data bus bit 1
PD.13 /o MFPO General purpose digital /O pin
UART4_RXD | MFP1 UART4 data receiver input pin
TM2_EXT /o MFP2 Timer2 external capture input/toggle output pin
FoLs CAN2_TXD O MFP4 CAN2 bus transmitter output
PWMO1 O MFP6 PWMO1 counter synchronous trigger output pin
EBI_DATA2 /o MFP8 EBI data bus bit 2
PD.14 /o MFPO General purpose digital YO pin
UART4_RTS O MFP1 UART4 requestto Send output pin
TM3_TGL /o MFP2 Timer3 event counter input/toggle output pin
PD.14
12C3_SCL /o MFP3 [2C3 clockpin
CAN1_RXD | MFP4 CANL1 bus receiver input
USBHLO_DM A MFP5 USB 1.1 Host Lite port 0 differential signal D-
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PWMO02 O MFP6 PWMO2 counter synchronous trigger output pin
EBI DATA3 /o MFP3 EBI data bus bit 3
PD.15 /o MFPO General purpose digital YO pin
UART4_CTS | MFP1 UARTA4 clear to Send input pin
TM3_EXT /o MFP2 Timer3 external capture input/toggle output pin
2C3_SDA /o MFP3 [2C3 data input/output pin

PD.15
CANL1_TXD O MFP4 CANL1 bus transmitter output
USBHLO_DP A MFP5 USB 1.1 Host Lite port 0 differential signal D+
PWMO03 O MFP6 PWMO3 counter synchronous trigger output pin
EBI DATA4 /o MFP8 EBI data bus bit 4
PE.O o MFPO General purpose digital YO pin
RMIIO_RXERR | MFP1 RMIO 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 port 1 differential signal D-
VCAPL_HSYNC | MFP7 Videoimage interface 1 horizontal sync. Pin
PE1 /o MFPO General purpose digital YO pin
RMIIO_CRSDV | MFP1 RMIIO Carrier Sense/Receive Data input pin
CANO_TXD O MFP2 CANO bus transmitter output

e UART4_RTS O MFP5 UART4 requestto Send output pin
USBHL1 _DP A MFP6 USB 1.1 Host Lite port 1 differential signal D+
VCAPL_VSYNC | MFP7 Videoimage interface 1 vertical sync. Pin
PE.2 /o MFPO General purpose digital /O pin
RMII0_RXD1 | MFP1 RMIO Receive Data bus bit 1
CAN1_RXD | MFP2 CANL1 bus receiver input

PE2 UART4_RXD | MFP5 UART4 data receiver input pin
USBHL2_DM A MFP6 USB 1.1 Host Lite port 2 differential signal D-
VCAP1_DATAO I MFP7 Video image interface 1 data O pin
PE.3 /o MFPO General purpose digital YO pin
RMII0_RXDO | MFP1 RMIIO Receive Data bus bit O
CANL1_TXD O MFP2 CANL1 bus transmitter output

PEs UART4_TXD O MFP5 UART4 data transmitter output pin
USBHL2_DP A MFP6 USB 1.1 Host Lite port 2 differential signal D+
VCAP1_DATA1 I MFP7 Video image interface 1 data 1 pin
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PE4 /o MFPO General purpose digital YO pin
RMIIO_REFCLK | MFP1 RMIO mode clockinput pin
CAN2_RXD | MFP2 CAN2 bus receiver input
e UART9_CTS | MFP5 UART9 clear to Send input pin
USBHL3_DM A MFP6 USB 1.1 Host Lite port 3 differential signal D-
VCAPL_DATA2 | MFP7 Videoimage interface 1 data 2 pin
PE5 /o MFPO General purpose digital YO pin
RMIIO_TXEN O MFP1 RMIO Transmit Enable output pin
CAN2_TXD O MFP2 CAN2 bus transmitter output
PES UART9_RTS O MFP5 UART9 requestto Send output pin
USBHL3_DP A MFP6 USB 1.1 Host Lite port 3 differential signal D+
VCAPL_DATA3 | MFP7 Videoimage interface 1 data 3 pin
PE.6 /o MFPO General purpose digital YO pin
RMIIO_TXD1 (6] MFP1 RMIO Transmit Data bus bit 1
CAN3_RXD | MFP2 CANS3 bus receiver input
PEe UART9_RXD | MFP5 UART9 data receiver input pin
USBHL4_DM A MFP6 USB 1.1 Host Lite port 4 differential signal D-
VCAPL_DATA4 | MFP7 Videoimage interface 1 data 4 pin
PE7 /o MFPO General purpose digital YO pin
RMIIO_TXDO (6] MFP1 RMIO Transmit Data bus bit 0
CAN3_TXD O MFP2 CANS3 bus transmitter output
et UART9_TXD (@) MFP5 UART9 data transmitter output pin
USBHL4_DP A MFP6 USB 1.1 Host Lite port 4 differential signal D+
VCAPL_DATAS5 | MFP7 Videoimage interface 1 data 5 pin
PE.8 /o MFPO General purpose digital YO pin
RMIIO_MDIO /o MFP1 RMIO PHY Management Data pin
PE.8 UART6_RXD | MFP5 UARTG6 data receiver input pin
USBHL5_DM A MFP6 USB 1.1 Host Lite port 5 differential signal D-
VCAPL_DATA6 | MFP7 Videoimage interface 1 data 6 pin
PE9 /o MFPO General purpose digital YO pin
RMIIO_MDC O MFP1 RMIO PHY Management Clock output pin
PE9 UART6_TXD O MFP5 UART6 data transmitter output pin
USBHL5_DP A MFP6 USB 1.1 Host Lite port 5 differential signal D+
VCAP1_DATA7 1 MFP7 Video image interface 1 data 7 pin
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Pin Name Type MFP Description
PE.10 /o MFPO General purpose digital YO pin
USB_OVC | MFP1 USB host bus pow er over voltage detector
CAN3_RXD | MFP2 CANS3 bus receiver input
UART9_RXD | MFP3 UART9 data receiver input pin
PEO PWM12 (@) MFP4 PWM12 counter synchronous trigger output pin
EINT2 | MFP5 External interrupt 2 input pin
2C0_SDA /o MFP6 [2CO data input/output pin
VCAPL_FIELD | MFP7 Videoimage interface 1 frame sync. Pin
PE11 /o MFPO General purpose digital YO pin
PE11
USBO_VBUSVLD | MFP1 USBO VBUS valid indication pin
PE.12 /o MFPO General purpose digital /O pin
USBH_PWREN O MFP1 HSUSB host pow er control pin
CAN3_TXD O MFP2 CANS3 bus transmitter output
UART9_TXD O MFP3 UART9 data transmitter output pin
PEL2 PWM13 O MFP4 PWM13 counter synchronous trigger output pin
EINT3 | MFP5 External interrupt 3 input pin
[2C0_SCL /o MFP6 [2C0 clockpin
VCAPL_CLKO O MFP7 Videoimage interface 1 sensor clock pin
PF.0 /o MFPO General purpose digital YO pin
RMIIL_RXERR | MFP1 RMIIL Receive Data Error input pin
Sb1_CMD/eMMC1_CMD /o MFP2 SD1 command/response pin
eMMC1 command/response pin
PE.O TMO_ECNT /o MFP3 Timer0O event counter input/toggle output pin
SC1_RST O MFP4 Smart Card 1resetpin
UART7_CTS | MFP5 UART7 clear to Send input pin
USBHL1_DM A MFP6 USB 1.1 Host Lite port 1 differential signal D-
EBI DATAS /o MFP8 EBI data bus bit 5
PF.1 /o MFPO General purpose digital YO pin
RMIIL_CRSDV | MFP1 RMIIL Carrier Sense/Receive Data input pin
SD1_CLK/eMMC1_CLK O MFP2 SD1 clock output pin
PF.1 eMMC1 clock output pin
TML1_ECNT /o MFP3 Timer1 event counter input/toggle output pin
SC1_CLK O MFPA Smart Card 1 clock pin
UART7_RTS O MFP5 UART7 requestto Send output pin
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Pin Name Type MFP Description
USBHL1_DP A MFP6 USB 1.1 Host Lite port 1 differential signal D+
EBI DATAG6 /o MFP3 EBI data bus bit 6
PF.2 /o MFPO General purpose digital YO pin
RMII1_RXD1 | MFP1 RMI1 Receive Data bus bit 1
SD1_DATAO0/eMMC1_DATA |lIO MFP2 SD1 dataline bit 0
0 eMMCL1 data line bit O

PF.2 TM2_ECNT /o MFP3 Timer2 event counter input/toggle output pin
SC1_DAT /o MFP4 Smart Card 1 data pin
UART7_RXD I MFP5 UARTY data receiver input pin
USBHL2_DM A MFP6 USB 1.1 Host Lite port 2 differential signal D-
EBI DATA7 /o MFP3 EBI data bus bit 7
PF.3 /o MFPO General purpose digital YO pin
RMIIL_RXDO | MFP1 RMII1 Receive Data bus bit 0
SD1_DATAl/eMMC1_DATA (IO MFP2 SD1 dataline bit 1
! eMMCL1 data line bit 1

PF.3 TM3_ECNT /o MFP3 Timer3 event counter input/toggle output pin
SC1_PWR O MFP4 Smart Card 1 pow er pin
UART7_TXD (0] MFP5 UART?7 data transmitter output pin
USBHL2_DP A MFP6 USB 1.1 Host Lite port 2 differential signal D+
EBI DATA8 /o MFP3 EBI data bus bit 8
PF.4 /o MFPO General purpose digital YO pin
RMIIL_REFCLK | MFP1 RMII1 mode clockinput pin
SD1_DATA2/eMMC1_DATA (IO MFP2 SD1 dataline bit 2
2 eMMCL1 data line bit 2

PF.4 TM4A_ECNT /o MFP3 Timer4 event counter input/toggle output pin
SC1_CD | MFP4 Smart Card 1 card detect pin
UART3_CTS I MFP5 UARTS3 clear to Send input pin
USBHL3_DM A MFP6 USB 1.1 Host Lite port 3 differential signal D-
EBI DATA9 /o MFP3 EBI data bus bit 9
PF.5 /o MFPO General purpose digital YO pin
RMIIL_TXEN O MFP1 RMII1 Transmit Enable output pin

PF.5 SD1_DATA3/eMMC1_DATA (VO MFP2 SD1 data line bit 3
3 eMMCL1 data line bit 3
TM5_ECNT /o MFP3 Timer5 event counter input/toggle output pin
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PWMOO O MFP4 PWMOO counter synchronous trigger output pin
UART3_RTS O MFP5 UART3 requestto Send output pin
USBHL3_DP A MFP6 USB 1.1 Host Lite port 3 differential signal D+
EBI_DATA10 /o MFP8 EBI data bus bit 10
PF.6 /o MFPO General purpose digital YO pin
RMIIL_TXD1 (@] MFP1 RMIIL Transmit Data bus bit 1
SD1_nCD | MFP2 SD1 card detect input pin
TMA_EXT /o MFP3 Timer4 external capture input/toggle output pin
e PWMO1 O MFPA PWMO1 counter synchronous trigger output pin
UART3_RXD | MFP5 UART3 data receiver input pin
USBHL4_DM A MFP6 USB 1.1 Host Lite port 4 differential signal D-
EBI DATA1l /o MFP8 EBI data bus bit 11
PF.7 /o MFPO General purpose digital YO pin
RMII1_TXDO (6] MFP1 RMIIL Transmit Data bus bit 0
UART1_CTS | MFP2 UART1 clear to Send input pin
TM5_EXT /o MFP3 Timer5 external capture input/toggle output pin
i PWM02 (0] 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 port 4 differential signal D+
EBI DATA12 /o MFP3 EBI data bus bit 12
PF.8 /o MFPO General purpose digital YO pin
RMIIL_MDIO /o MFP1 RMII1 PHY Management Data pin
UART1_RTS (0] MFP2 UART1 requestto Send output pin
PF.8 TM1_TGL /o MFP3 Timerl event counter input/toggle output pin
PWMO03 O MFP4 PWMO3 counter synchronous trigger output pin
USBHL5 DM A MFP6 USB 1.1 Host Lite port 5 differential signal D-
EBI DATA13 /o MFP8 EBI data bus bit 13
PF.9 /o MFPO General purpose digital /O pin
RMIIL_MDC O MFP1 RMIIL PHY Management Clock output pin
UART1_RXD | MFP2 UART1 data receiver input pin
PF.9 TML_EXT /o MFP3 Timerl external capture input/toggle output pin
PWM10 O MFPA PWM10 counter synchronous trigger output pin
USBHL5_DP A MFP6 USB 1.1 Host Lite port 5 differential signal D+
EBI DATA14 /o MFP8 EBI data bus bit 14
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PF.10 /o MFPO General purpose digital YO pin
UART1_TXD O MFP2 UART1 data transmitter output pin
T™M5_TGL /o MFP3 Timer5 event counter input/toggle output pin
Pra0 PWM11 (@) MFP4 PWML11 counter synchronous trigger output pin
VCAPL_PCLK | MFP7 Video image interface 1 pixel clock pin
EBI DATA15 /o MFP8 EBI data bus bit 15
PF.11 /o MFPO General purpose digital YO pin
PF.11
UARTO_RXD | MFP1 UARTO data receiver input pin
PF.12 /o MFPO General purpose digital YO pin
PF.12
UARTO_TXD O MFP1 UARTO data transmitter output pin
PG.0 o MFPO General purpose digital YO pin
EBI_ ADDRO (e} MFP1 EBI address bus bit 0
UART2_RXD | MFP2 UART2 data receiver input pin
PG.0 CLK_OuT MFP3 Internal clock selection output pin
PWMOO MFP6 PWMOO counter synchronous trigger output pin
CFG.0_Pw rOnSet0 U - System configuration and pow er on setting with an internal pull-up,
Internal pull-up only active automatically during reset
PG.1 /o MFPO General purpose digital YO pin
EBI ADDR1 O MFP1 EBI address bus bit 1
PG.1 UART2_TXD (0] MFP2 UART2 data transmitter output pin
PWMO1 O MFP6 PWMO1 counter synchronous trigger output pin
CFG.1_PwrOnSetl U - System configuration and pow er on setting with an internal pull-up||
Internal pull-up only active automatically during reset
PG.2 /o MFPO General purpose digital /O pin
EBI ADDR2 (e} MFP1 EBI address bus bit 2
PG.2 UART2_CTS | MFP2 UART?2 clear to Send input pin
PWMO02 O MFP6 PWMO2 counter synchronous trigger output pin
CFG.2_PwrOnSet2 U - System configuration and pow er on setting with an internal pull-up,
Internal pull-up only active automatically during reset
PG.3 /o MFPO General purpose digital YO pin
EBI_ ADDR3 MFP1 EBI address bus bit 3
PG.3 UART2_RTS MFP2 UART2 requestto Send output pin
PWMO03 (0] MFP6 PWMO03 counter synchronous trigger output pin
CFG.3_PwrOnSet3 U - System configuration and pow er on setting with an internal pull-up||
Internal pull-up only active automatically during reset
PG.4 PG.4 /o MFPO General purpose digital YO pin
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EBI ADDR18 O MFP1 EBI address bus bit 18
UART5_CTS | MFP2 UARTS5 clear to Send input pin
CFG.4_PwrOnSet4 U - System configuration and pow er on setting with an internal pull-up||
Internal pull-up only active automatically during reset
PG.5 /o MFPO General purpose digital YO pin
EBI ADDR12 (6] MFP1 EBI address bus bit 12
PGS UART5_RTS O MFP2 UARTS5 requestto Send output pin
CFG.5_PwrOnSet5 U - System configuration and pow er on setting with an internal pull-up,
Internal pull-up only active automatically during reset
PG.6 /o MFPO General purpose digital YO pin
EBI_ ADDR4 O MFP1 EBI address bus bit 4
PG.6 UART5_RXD | MFP2 UARTS data receiver input pin
PWM10 O MFP6 PWM10 counter synchronous trigger output pin
CFG.6_PwrOnSet6 U - System configuration and pow er on setting with an internal pull-up||
Internal pull-up only active automatically during reset
PG.7 /o MFPO General purpose digital /O pin
EBI ADDR5 (e} MFP1 EBI address bus bit 5
PG.7 UART5_TXD O MFP2 UARTS5 data transmitter output pin
PwWM11 O MFP6 PWM11 counter synchronous trigger output pin
CFG.7_PwrOnSet7 U - System configuration and pow er on setting with an internal pull-up,
Internal pull-up only active automatically during reset
PG.8 /o MFPO General purpose digital YO pin
EBI_ ADDR6 O MFP1 EBI address bus bit 6
PGS UART8_RTS MFP2 UARTS8 requestto Send output pin
PWM12 MFP6 PWM12 counter synchronous trigger output pin
CFG.8_PwrOnSet8 U - System configuration and pow er on setting with an internal pull-up||
Internal pull-up only active automatically during reset
PG.9 /o MFPO General purpose digital YO pin
EBI ADDR7 (e} MFP1 EBI address bus bit 7
PG.9 UART8_CTS | MFP2 UARTS clear to Send input pin
PWM13 O MFP6 PWM13 counter synchronous trigger output pin
CFG.9_PwrOnSet9 U - System configuration and pow er on setting with an internal pull-up||
Internal pull-up only active automatically during reset
PG.10 /o MFPO General purpose digital YO pin
EBI DATAO /o MFP1 EBI data bus bit 0
PG.10
12C0_SCL /o MFP2 [2CO clockpin
T™M5_TGL /o MFP3 Timer5 event counter input/toggle output pin
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USBHL4_DP A MFP4 USB 1.1 Host Lite port 4 differential signal D+
CAN2_TXD O MFP5 CAN2 bus transmitter output
SPI1_CLK /o MFP6 SPI1 serial clock pin
PWMOO (@) MFP7 PWMOO counter synchronous trigger output pin
2S_BCLK (@) MFP8 [2S_ hit clock output pin
PG.11 /o MFPO General purpose digital /O pin
SPI1_SS0 /o MFP2 SPI1 slave selectO pin
TM1_TGL /o MFP3 Timer1 event counter input/toggle output pin
PG.11  |CANO_RXD | MFPA CANO bus receiver input
UART5_CTS | MFP5 UARTS clear to Send input pin
PWM10 (0] MFP6 PWM10 counter synchronous trigger output pin
JTAGO_TDO O MFP7 JTAGO data output pin
PG.12 /o MFPO General purpose digital YO pin
SPI1_CLK /o MFP2 SPI1 serial clock pin
TML_EXT /o MFP3 Timer1 external capture input/toggle output pin
PG.12  |CANO_TXD O MFP4 CANO bus transmitter output
UART5_RTS (0] MFP5 UARTS requestto Send output pin
PWM11 O MFP6 PWML11 counter synchronous trigger output pin
JTAGO_TCK | MFP7 JTAGO clockinput pin
PG.13 /o MFPO General purpose digital YO pin
SPI1_MOSI /o MFP2 SPI1 MOSI (Master Out, Slave In) pin
CAN1_RXD | MFP4 CANL1 bus receiver input
PG.13
UART5_RXD | MFP5 UARTS data receiver input pin
PWM12 O MFP6 PWM12 counter synchronous trigger output pin
JTAGO_TMS | MFP7 JTAGO test mode selection input pin
PG.14 /o MFPO General purpose digital YO pin
SPI1_MISO /o MFP2 SPI1 MISO (Master In, Slave Out) pin
CAN1_TXD (0] MFP4 CANL1 bus transmitter output
Ped UART5_TXD O MFP5 UARTS5 data transmitter output pin
PWM13 O MFP6 PWM13 counter synchronous trigger output pin
JTAGO_TDI [ MFP7 JTAGO data input pin
PG.15 /o MFPO General purpose digital YO pin
PG.15 |SPI0_SS1 /o MFP1 SPI0 slave select 1 pin
SPI1_SS1 /o MFP2 SPI1 slave select 1 pin

Apr., 09, 2021 Page 82 of 255 Rev 1.22



NnuvoTon

NUC980
Pin Name Type |MFP Description
EINT3 | MFP4 External interrupt 3 input pin
JTAGO_nTRST | MFP7 JTAGO resetinput pin
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5 BLOCK DIAGRAM

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 ARM® ARM926EJ-S CPU Core

6.1.1 Overview

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

The ARM926EJ-S CPU 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 CPU 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 CPU 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 ARMOEJ-S integer core.

® A Memory Management Unit (MMU).
® Separate instruction and data cache.
® Separate instruction and data AMBA AHB bus interfaces.
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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 lewvel 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 AVbpb33 provides 3.3V wltage to analog components operation. These
analog components including POR33, 12-bit SAR-ADC, LVD and LVR.

® Digital power from Vobi2 provides 1.2V wltage to POR12, APLL, APLL, SRAM (16 kB)
and all digital logic except RTC.

Digital power from VBATS33 provides 3.3V wltage to LXT and RTC logic.

USB PHY power from Vusso_vbbss, Vusso_vobi2 provides 3.3V and 1.2 respectively to USB
2.0 PHY 0, while Vuse1_vbp33, Vuss1_vbb1z provides 3.3V and 1.2 respectively to USB 2.0
PHY 1.

I/O power from MVbp provides 1.8V to I/O pins used to connect DDR2 SDRAM.
I/O power from Vb33 provides 3.3V to HXT and I/O pins (PA ~ PG).
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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 0xB000_0000 to OxB0OOA_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 O0xBCO00_0000 to OxBCOO_3FFF is the shadow memory space for memory

space from 0x3C00_0000 to 0x3CO00_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 OxBCO00_3FFF

The reseneed memory space is un-accessible. Chip’s behavior is undefined and unpredictable while
accessing to reserved memory space.
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Ox7FFF_FFFF

0x602F_0000
0x6000_0000
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EBI

»la»la

PP

Reserved

Internal SRAM (16 KB)

wla—nla
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OXFFFF_FFFF
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Reserved
SDRAM SDRAM
0x0000_0000 —Y 0x8000_0000 —%.
Figure 6.2-2 NUC980 System Memory Map Diagram
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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.
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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 (16.5KB)

AHB Modules Memory Space (0xB000_0000 —0xB003_FFFF)

0xB000_0000 - 0xB0O00O_01FF SYS_BA System Global Control Registers
0xB000_0200 — 0xB000_02FF CLK_BA Clock Control Registers

0xB000_2000 — 0xB000_2FFF SDIC_BA SDRAM Control Registers

0xB000_4000 — 0xB000_4FFF GPIO_BA GPIO Control Registers

0xB000_8000 — 0xB000_8FFF PDMAO_BA PDMA 0 Control Registers

0xB000_9000 — 0xB000_9FFF PDMA1 BA PDMA 1 Control Registers

0xB001_0000 — 0xB001_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- 0xB001 5FFF HSUSBH_BA High Speed USB 2.0 Host Control Registers
0xB001_6000— 0xB001_6FFF HSUSBD_BA High Speed USB 2.0 Device Control Registers
0xB001_7000 - 0xB001_7FFF USBH_BA USB 2.0 Host Control Registers
0xB001_8000— 0xB001_8FFF SDH_BA SD/SDIO Host Control Registers
0xB001_9000— 0xB001_9FFF FMI_BA Flash Memory Interface (FMI) Control Registers
0xB001_C000 — 0xB001_EFFF CRYPTO_BA Cryptographic Accelerator Control Registers
0xB002_0000— 0xB002_OFFF 2S BA PS Interface Control Registers

0xB002_2000 - 0xB002_2FFF EMAC1_BA Ethernet MAC 1 Control Registers
0xB001_4000- 0xB001_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 Window ed 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

0xB005_0000— 0xB005_OFFF TMR_BAO1 Timer 0 and Timer 1 Control Registers
0xB005_1000 - 0xB005_1FFF TMR_BA23 Timer 2 and Timer 3 Control Registers
0xB005_2000 - 0xB005_2FFF TMR_BA45 Timer 4 and Timer 5 Control Registers
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0xB005_8000 — 0xB005_8FFF PWMO_BA PWM 0 Control Registers
0xB005_9000 — 0xB005_9FFF PWM1_BA PWM 1 Control Registers
0xB006_0000 — 0xB006_OFFF QSPI0_BA QSPI 0 Control Registers
0xB006_1000— 0xB006_1FFF SPI0_BA SPI 0 Control Registers
0xB006_2000 — 0xB006_2FFF SPI1_BA SPI 1 Control Registers
0xB007_0000 — 0xB007_OFFF UARTO_BA UART 0 Control Registers
0xB007_1000 — 0xB007_1FFF UART1_BA UART 1 Control Registers
0xB007_2000— 0xB0O07_2FFF UART2_BA UART 2 Control Registers
0xB007_3000— 0xB0O07_3FFF UART3_BA UART 3 Control Registers
0xB007_4000— 0xB0O07_4FFF UART4_BA UART 4 Control Registers
0xB007_5000— 0xB007_5FFF UART5_BA UART 5 Control Registers
0xB007_6000— 0xB007_6FFF UART6_BA UART 6 Control Registers
0xB007_7000— 0xB007_7FFF UART7_BA UART 7 Control Registers
0xB007_8000— 0xB007_8FFF UART8_BA UART 8 Control Registers
0xB007_9000 — 0xB007_9FFF UART9_BA UART 9 Control Registers
0xB008_0000 — 0xB008_OFFF [2C0_BA PC 0 Control Registers
0xB008_1000— 0xB0O08_1FFF [2C1_BA PC 1 Control Registers
0xB008_2000 — 0xB008_2FFF [2C2_BA PC 2 Control Registers
0xB008_3000 — 0xB008_3FFF [2C3_BA PC 3 Control Registers
0xB009_0000 — 0xB009_OFFF SCO_BA Smart Card 0 Control Registers
0xB009_1000-— 0xB009_1FFF SC1_BA Smart Card 1 Control Registers
0xBOOA_0000 — 0xB0OOA _OFFF CANO_BA CAN 0 Control Registers
0xBOOA_1000 — 0xB0OOA _1FFF CANL1_BA CAN 1 Control Registers
0xBOOA_2000 — 0xB0OOA_2FFF CAN2_BA CAN 2 Control Registers
0xBOOA_3000 — 0xB0OOA _3FFF CAN3_BA CAN 3 Control Registers

Table 6.2-1 Address Space Assignments for On-Chip Controllers
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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.
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Pow er-On Setting Pin

Description

Pow er-on Setting Register Bit

USBO_ID

USB Port 0 Role Selection
0 = USB Port 0act as a USB host.
1 =USB Port Oact as a USB device.

USBID (SYS_PWRON[16])

PG[1:0]

Boot Source Selection

00 = Boot fromUSB.

01 = Boor fromSDO/eMMC.
10 = Boot fromNAND Flash.
11 = Boot fromSPI Flash.

BTSSEL (SYS_PWRON[1:0])

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

QSPIOCKSEL
(SYS_PWRON[2])

Watchdog Timer (WDT) Enabled/Disabled Selection
0 = After power-on, WDT Disabled.
1 = after pow er-on WDT Enabled.

WDTON (SYS_PWRON[3])

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

JTAGSEL (SYS_PWRON[4])

UART 0 Debug Message Output ONJOFF Selection

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

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

URDBGON (SYS_PWRON(5])

PG[7:6]

NAND Flash Page Size selection
00 = NAND Flash page sizeis 2KB.
01 = NAND Flash page sizeis 4KB.
10 = NAND Flash page size is 8KB.
11 = Ignore Pow er-On Setting.

NPAGESEL
(SYS_PWRON[7:6])

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 fromNAND Flash, the MISCCFG defines
the ECC type.

00 =No ECC

01 = ECC is BCH T12

10 =ECC is BCH T24

11 = Ignore pow er-on setting

When BTSEL =11, Boot fromSPI Flash, the MISCCFG defines the
SPI Fash type and data w idth.

00 = SP-NAND Flash w ith 1-bit mode.
01 = SP-NAND Flash w ith 4-bit mode.
10 = SPNOR Flash w ith 4-bit mode.
11 = SPLNOR Flash w ith 1-bit mode.

MISCCFG (SYS_PWRON[9:8])
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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_Do16M™
SYS_PWRON SYS_BA+0x004 [R/W  |Pow er-on Setting Register ]O XXRRX XXX
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 [R/W  |System Wakeup Source Enable Register 0 0x0000_0000
SYS_WKUPSER1 SYS_BA+0x054 [R/W  |System Wakeup Source Enable Register 1 0x0000_0000
SYS_WKUPSSRO SYS_BA+0x058 [R/W  |System Wakeup Source Status Register O 0x0000_0000
SYS_WKUPSSR1 SYS_BA+0x05C[R/W  |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 |R'W |APB IP Reset Control Register 1 0x0000_0000
SYS_RSTSTS SYS _BA+0x06C[R/W |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 [R/'W |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
SYS_GPF_MFPH SYS_BA+0x09C(R/W  |GPIOF High Byte Multiple Function Control Register 0x0000_0000
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SYS_GPG_MFPL SYS_BA+0xO0AO(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+0xOF0 |R/W [DDR VO Driving Strength Control Register 0x0000_0000
SYS_GPBL_DSCTL |SYS_BA+0xOF4 [R/W  |GPIOB Low Byte Driving Strength Control Register 0x4444 4444
SYS_PORDISCR SYS_BA+0x100 [R/W  |Pow er-On-reset Disable Control Register 0x0000_00XX
SYS_RSTDEBCTL |SYS_BA+0x10C|R/W |Reset Pin De-bounce Control Register 0x0000_04B0O
SYS_REGWPCTL [SYS_BA+Ox1FC|R/W |Register Write-protection Control Register 0x0000_0000

Note: [1] Dependents on part number.

Note: [2] Dependents on pow er-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
PRDNUML 6 PRDNUML5
15 14 13 12 11 10 9 8
PRDNUML4 PRDNUML3
7 6 5 4 3 2 1 0
PRDNUML 2 PRDNUML1
Bits Description
[31:24] Reserved Reserved.

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

Product Number Letter5

[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] PRDNUML 2

0Ox1

Product Number Letter 1
[3:0] PRDNUML 1

0x6
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Power-on Setting Register (SYS_PWRON)

Register Offset R/W |Description Reset Value
SYS_ PWRON |SYS_BA+0x004 [R/W [Pow er-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 Onl
[28:24] USERID R y)
A user defined ID.
[23] Reserved Reserved.
DRAM Size
000 = Reserved.
001=2MB
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 fromlow to high, the value of pin PG[9:8] latched to MISCCFG.

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

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

When BTSSEL =10, Boot fromNAND Fash, the MISCCFG defines the ECC type.
00 = ECC is BCH T8.

[9:8] MISCCFG 01 = ECC is BCH T12.

10 = ECC is BCH T24.

11 = Ignore pow er-on setting.

When BTSEL =11, Bootfrom SPI Flash, the MISCCFG defines the SPI Flash type and data|
width.

00 = SPI-NAND Flash w ith 1-bit mode.
01 = SPI-NAND Flash w ith 4-bit mode.
10 = SPNOR Flash w ith 4-bit mode.
11 = SPLNOR Flash w ith 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 sizeis 2KB.
01= NAND Flash page sizeis 4KB.
10= NAND Flash page sizeis 8KB.
11=Ignore pow er-on setting.

UART 0 Debug Message Output ON/OFF Selection

When pin nRESET transited fromlow 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

JTAGInterface Selection

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

1 = after pow er-on WDT Enabled.

[3] WDTON

QSPI0_CLK Frequency Selection

When pin nRESET transited fromlow to high, the value of pin PG.2 latched to QSPIOCKSEL .
0 =QSPI0_CLK frequency is 37.5 MHz.

1 =QSPI0_CLK frequency is 75 MHz.

2] QSPIOCKSEL
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Boot Source Selection

When pin nRESET transited fromlow to high, the value of pin PG[1:0] latched to BTSSEL.
00= Boot fromUSB.

01= Boot fromSD/eMMC.

10= Boot fromNAND Flash.

11= Boot fromSPI 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 levelis 2.6V.
1 = Low voltage detection levelis 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 Reqister (SYS_MISCECR)

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 Tim er Reset Connection Enable Bit

This bit is used to enable the function that connect w atch-dog timer reset to nRESET pin. If
[8] WDTRSTEN this bit is enabled, the w atch-dog timer reset is connected to nNRESET 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 Reqister (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 DetectInterrupt Enable Bit
[0] LVD_IEN 0 = Low voltage detect interrupt Disabled.
1 = Low voltage detect interrupt Enabled.
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Miscellaneous Interrupt Status Reqister (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 port0 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 fromlow to high or from high to low .

Low Voltage DetectInterrupt Status
[0] LVD_IS 0 = No low voltage event.
1 =Low voltage event detected.
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System Wakeup Source Enable Register 0 (SYS _WKUPSERO)

Register Offset RIW Description Reset Value
SYS_WKUPSERO SYS_BA+0x050 |R/'W System Wakeup Source Enable Register O 0x0000_0000
31 30 29 28 27 26 25 24
Reserved UR9WKEN URSWKEN
23 22 21 20 19 18 17 16
UR7WKEN UR6WKEN URSWKEN URAWKEN UR3WKEN UR2WKEN UR1WKEN UROWKEN
15 14 13 12 11 10 9 8
Reserved TMRSWKEN | TMRAWKEN [ TMR3WKEN [ TMR2WKEN [ TMRIWKEN | TMROWKEN
7 6 5 4 3 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 w ake systemup function Disabled.
1 = UART 9 w ake systemup function Enabled.
UART 8 Wake System Up Enable Bit
[24] URSWKEN 0 = UART 8 w ake systemup function Disabled.
1 = UART 8 w ake systemup function Enabled.
UART 7 Wake System Up Enable Bit
[23] UR7WKEN 0 = UART 7 w ake systemup function Disabled.
1 = UART 7 w ake systemup function Enabled.
UART 6 Wake System Up Enable Bit
[22] UR6WKEN 0 = UART 6 w ake systemup function Disabled.
1 = UART 6 w ake systemup function Enabled.
UART 5 Wake System Up Enable Bit
[21] URSWKEN 0 = UART 5 w ake systemup function Disabled.
1 = UART 5 w ake systemup function Enabled.
UART 4 Wake System Up Enable Bit
[20] URAWKEN 0 = UART 4 w ake systemup function Disabled.
1 = UART 4 w ake systemup function Enabled.
UART 3 Wake System Up Enable Bit
[19] UR3WKEN 0 = UART 3 w ake systemup function Disabled.
1 = UART 3 w ake systemup function Enabled.
UART 2 Wake System Up Enable Bit
[18] UR2WKEN 0 = UART 2 w ake systemup function Disabled.
1 = UART 2 w ake systemup function Enabled.
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UART 1 Wake System Up Enable Bit
[17] UR1IWKEN 0 = UART 1 w ake systemup function Disabled.
1 = UART 1 w ake systemup function Enabled.

UART 0 Wake System Up Enable Bit
[16] UROWKEN 0 = UART 0 w ake systemup function Disabled.
1 = UART 0 w ake systemup function Enabled.

[15:14] Reserved Reserved.

TIMER 5 Wake System Up Enable Bit
[13] TMR5WKEN 0 =TIMER 5 w ake systemup function Disabled.
1=TIMER 5 w ake systemup function Enabled.

TIMER 4 Wake System Up Enable Bit
[12] TMRAWKEN 0 =TIMER 4 w ake systemup function Disabled.
1 =TIMER 4 w ake systemup function Enabled.

TIMER 3 Wake System Up Enable Bit
[11] TMR3WKEN 0 =TIMER 3w ake systemup function Disabled.
1 =TIMER 3 w ake systemup function Enabled.

TIMER 2 Wake System Up Enable Bit
[10] TMR2WKEN 0 =TIMER 2 w ake systemup function Disabled.
1=TIMER 2 w ake systemup function Enabled.

TIMER 1 Wake System Up Enable Bit
[9] TMR1IWKEN 0 =TIMER 1 w ake systemup function Disabled.
1 =TIMER 1 w ake systemup function Enabled.

TIMER 0 Wake System Up Enable Bit
[8] TMROWKEN 0 =TIMER 0 w ake systemup function Disabled.
1=TIMER 0 w ake systemup function Enabled.

External Interrupt 3Wake System Up Enable Bit
[7] EINT3WKEN 0 = External Interrupt 3 w ake systemup function Disabled.
1 = External Interrupt 3 w ake systemup function Enabled.

External Interrupt 2 Wake System Up Enable Bit
[6] EINT2WKEN 0 = External Interrupt 2 w ake systemup function Disabled.
1 = External Interrupt 2 w ake systemup function Enabled.

External Interrupt 1 Wake System Up Enable Bit
[5] EINT1WKEN 0 = External Interrupt 1 w ake systemup function Disabled.
1 = External Interrupt 1 w ake systemup function Enabled.

External Interrupt 0 Wake System Up Enable Bit
[4] EINTOWKEN 0 = External Interrupt O w ake systemup function Disabled.
1 = External Interrupt 0 w ake systemup function Enabled.

GPIO Wake System Up Enable Bit
[3] GPIOWKEN 0 = GPIO w ake systemup function Disabled.
1=GPIO w ake systemup function Enabled.

[2:1] Reserved Reserved.
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WDT Wake System Up Enable Bit
[0] WDTWKEN 0 = WDT w ake systemup function Disabled.
1 =WDT w ake systemup function Enabled.
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System Wakeup Source Enable Register 1 (SYS WKUPSER1)

Register Offset R/W [Description Reset Value
SYS_WKUPSER1 [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 [ EMAC1WKEN| EMACOWKEN
15 14 13 12 11 10 9 8
LVDWKEN Reserved CAN3WKEN | CAN2WKEN | CANIWKEN | CANOWKEN
7 6 5 4 3 2 1 0
RTCWKEN Reserved 12C3WKEN 12C2WKEN I2C1WKEN I2COWKEN
Bits Description
[31:21] Reserved Reserved.

SDH Wake System Up Enable Bit
[20] SDHWKEN 0 = SDH w ake systemup function Disabled.
1 = SDH w ake systemup function Enabled.

USB Device Wake System Up Enable Bit
[19] USBDWKEN 0 = USB device w ake systemup function Disabled.
1 = USB device w ake systemup function Enabled.

USB Host Wake System Up Enable Bit
[18] USBHWKEN 0 = USB hostw ake systemup function Disabled.
1 = USB hostw ake systemup function Enabled.

EthernetMAC 1 Wake System Up Enable Bit
[17] EMAC1WKEN 0 = Ethernet MAC 1 w ake systemup function Disabled.
1 = Bthernet MAC 1 w ake systemup function Enabled.

EthernetMAC 0 Wake System Up Enable Bit
[16] EMACOWKEN 0 = Bthernet MAC 0 w ake systemup function Disabled.
1 = Ethernet MAC 0 w ake systemup function Enabled.

Low Voltage Detect Wake System Up Enable Bit
[15] LVDWKEN 0 = Low Voltage Detectw ake systemup function Disabled.
1 = Low Voltage Detect w ake systemup function Enabled.

[14:12] Reserved Reserved.

CAN 3 Wake System Up Enable Bit
[11] CAN3WKEN 0 = CAN 3w ake systemup function Disabled.
1 = CAN 3w ake systemup function Enabled.
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CAN 2 Wak e System Up Enable Bit
[10] CAN2WKEN 0 = CAN 2w ake systemup function Disabled.
1 = CAN 2w ake systemup function Enabled.

CAN 1 Wake System Up Enable Bit
[9] CANIWKEN 0 = CAN 1w ake systemup function Disabled.
1 = CAN 1w ake systemup function Enabled.

CAN 0 Wak e System Up Enable Bit
[8] CANOWKEN 0 = CAN 0w ake systemup function Disabled.
1 = CAN 0w ake systemup function Enabled.

RTC Wake System Up Enable Bit
[7] RTCWKEN 0 = RTC w ake systemup function Disabled.
1 =RTC w ake systemup function Enabled.

[6:4] Reserved Reserved.

IC 3 Wake System Up Enable Bit
[3] I2C3WKEN 0 = PC 3 w ake systemup function Disabled.
1 = PC 3 w ake systemup function Enabled.

IC 2 Wake System Up Enable Bit
[2] 12C2WKEN 0 = PC 2 w ake systemup function Disabled.
1 = PC 2 w ake systemup function Enabled.

IC 1 Wake System Up Enable Bit
[1] I2C1WKEN 0 = PC 1 w ake systemup function Disabled.
1 = PC 1 w ake systemup function Enabled.

IC 0 Wake System Up Enable Bit
[0] I2COWKEN 0 = PC 0 w ake systemup function Disabled.
1 = PC 0 w ake systemup 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 O 0x0000_0000
31 30 29 28 27 26 25 24
Reserved UROWKST URBWKST
23 22 21 20 19 18 17 16

UR7WKST URGWKST URSWKST URAWKST UR3WKST UR2WKST URIWKST UROWKST

15 14 13 12 11 10 9 8
Reserved TMRS5WKST | TMRAWKST [ 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 w ake systemup.
1 = UART 9 w ake systemup.

UART 8 Wake System Up Status
[24] URBWKST 0 = UART 8 didn’'t w ake systemup.
1 = UART 8 w ake systemup.

UART 7 Wake System Up Status
[23] UR7WKST 0 = UART 7 didn’'t w ake systemup.
1 = UART 7 w ake systemup.

UART 6 Wake System Up Status
[22] UR6WKST 0 = UART 6 didn’t w ake systemup.
1 = UART 6 w ake systemup.

UART 5 Wake System Up Status
[21] URSWKST 0 = UART 5 didn't w ake systemup.
1 = UART 5 w ake systemup.

UART 4 Wake System Up Status
[20] URAWKST 0 = UART 4 didn’t w ake systemup.
1 = UART 4 w ake systemup.

UART 3 Wake System Up Status
[19] UR3WKST 0 = UART 3 didn’'t w ake systemup.
1 = UART 3 w ake systemup.

UART 2 Wake System Up Status
[18] UR2WKST 0 = UART 2 didn't w ake systemup.
1 = UART 2 w ake systemup.
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UART 1 Wake System Up Status
[17] UR1IWKST 0 = UART 1 didn't w ake systemup.
1 =UART 1 w ake systemup.

UART 0 Wake System Up Status
[16] UROWKST 0 = UART 0 didn’'t w ake systemup.
1 = UART 0 w ake systemup.

[15:14] Reserved Reserved.

TIMER 5 Wake System Up Status
[13] TMR5WKST 0 =TIMER 5 didn’t w ake systemup.
1=TIMER 5 w ake systemup.

TIMER 4 Wake System Up Status
[12] TMRAWKST 0 =TIMER 4 didn’t w ake systemup.
1 =TIMER 4 w ake systemup.

TIMER 3 Wake System Up Status
[11] TMR3WKST 0 =TIMER 3 didn’'t w ake systemup.
1=TIMER 3w ake systemup.

TIMER 2 Wake System Up Status
[10] TMR2WKST 0=TIMER 2 didn’t w ake systemup.
1=TIMER 2 w ake systemup.

TIMER 1 Wake System Up Status
[9] TMR1IWKST 0=TIMER 1 didn’t w ake systemup.
1=TIMER 1 w ake systemup.

TIMER 0 Wake System Up Status
[8] TMROWKST 0 =TIMER 0 didn’t w ake systemup.
1=TIMER O w ake systemup.

External Interrupt 3Wake System Up Status
[7] EINT3WKST 0 = External Interrupt 3 didn’t w ake systemup.
1 = External Interrupt 3 w ake systemup.

External Interrupt 2 Wake System Up Status
[6] EINT2WKST 0 = External Interrupt 2 didn’t w ake systemup.
1 = External Interrupt 2 w ake systemup.

External Interrupt 1 Wake System Up Status
[5] EINT1IWKST 0 = External Interrupt 1 didn’t w ake systemup.
1 = External Interrupt 1 w ake systemup.

External Interrupt 0 Wake System Up Status
[4] EINTOWKST 0 = External Interrupt O didn’t w ake systemup.
1 = External Interrupt O w ake systemup.

GPIO Wake System Up Status
[3] GPIOWKST 0 = GPIO didn’'t w ake systemup.
1=GPIO w ake systemup.

[2:1] Reserved Reserved.
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WDT Wake System Up Status
[0] WDTWKST 0 =WDT didn’t w ake systemup.
1 =WDT w ake systemup.
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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 [EMAC1WKST [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 I2C3WKST I2C2WKST I2C1WKST I2COWKST
Bits Description
[31:25] Reserved Reserved.
ADC Wake System Up Status
[24] ADCWKST 0 = ADC didn’t w ake systemup.
1 =ADC w ake systemup.
[23:21] Reserved Reserved.
SDH Wake System Up Status
[20] SDHWKST 0 = SDH didn’t w ake systemup.
1 = SDH w ake systemup.
USB Device Wake System Up Status
[19] USBDWKST 0 = USB device didn't w ake systemup.
1 = USB device w ake systemup.
USB Host Wake System Up Status
[18] USBHWKST 0 = USB hostdidn’t w ake systemup.
1 = USB hostw ake systemup.
EthernetMAC 1 Wake System Up Status
[17] EMACIWKST 0 = Ethernet MAC 1 didn’t w ake systemup.
1 = Ethernet MAC 1 w ake systemup.
EthernetMAC 0 Wake System Up Status
[16] EMACOWKST 0 = Ethernet MAC 0 didn’t w ake systemup.
1 = EBthernet MAC 0 w ake systemup.
Low Voltage Detect Wake System Up Status
[15] LVDWKST 0 = Low Voltage Detect didn’t w ake systemup.
1 =Low Voltage Detect w ake systemup.
[14:12] Reserved Reserved.
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CAN 3 Wake System Up Status
[11] CAN3WKST 0 = CAN 3didn’t w ake systemup.
1 = CAN 3w ake systemup.

CAN 2 Wake System Up Status
[10] CAN2WKST 0 = CAN 2didn’t w ake systemup.
1 =CAN 2w ake systemup.

CAN 1 Wake System Up Status
9] CANIWKST 0 =CAN 1didn’t w ake systemup.
1 =CAN 1w ake systemup.

CAN O Wake System Up Status
[8] CANOWKST 0 = CAN 0didn’t w ake systemup.
1 =CAN 0w ake systemup.

RTC Wake System Up Status
[7] RTCWKST 0 = RTC didn’t w ake systemup.
1 =RTC w ake systemup.

[6:4] Reserved Reserved.

IC 3 Wake System Up Status
[3] I2C3WKST 0 = PC 3 didn’t w ake systemup.
1 = PC 3 wake systemup.

IC 2 Wake System Up Status
[2] 12C2WKST 0 = PC 2 didn’t w ake systemup.
1 = PC 2 w ake systemup.

I’C 1 Wake System Up Status
[4] I2CIWKST 0 = PC 1 didn’t w ake systemup.
1=PC 1 wake systemup.

I’C 0 Wake System Up Status
[0] I2COWKST 0 = PC 0 didn’t w ake systemup.
1 = PC 0 w ake systemup.
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AHB IP Reset Control Reqister (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 EMACI1RST | EMACORST
15 14 13 12 11 10 9 8
Reserved VCAPLRST | VCAPORST Reserved I2SRST
7 6 5 4 3 2 1 0
GPIORST SDICRST PDMA1RST | 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 Acceleratorreset Disabled.
1 = Cryptographic Acceleratorreset Enabled.
[22:21] Reserved Reserved.
FMIController 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 (EHCVOHCI) reset Disabled.
1 = USB host controller (EHCVOHCI) reset Enabled.
EthernetMAC 1 Reset Enable Bit
[17] EMACI1RST 0 = Ethernet MAC 1 reset Disabled.
1 = Ethernet MAC 1 reset Enabled.
EthernetMAC O Reset Enable Bit
[16] EMACORST 0 = Bthernet MAC 0 reset Disabled.
1 = Bthernet MAC 0 reset Enabled.
[15:12] Reserved Reserved.
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Capture Sensor Interface 1 Reset Enable Bit
[11] VCAPL1RST 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.

I2S Controller Reset Enable Bit
[8] 12S 0 = P’S controller reset Disabled.
1 = S controller reset Enabled.

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

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

PDMA1Reset Enable Bit
[5] PDMA1RST 0 = PDMA1 reset Disabled.
1 =PDMAL1 reset Enabled.

PDMAO Reset Enable Bit
[4] PDMAORST 0 = PDMAO 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 systemclock long reset pulse to

2 CPURST Arm926EJ-S™ CPU. After the resetcompleted, this bit will be clear to low automatically.
0 = CPU pulsereset Disabled.
1 =CPU pulsereset Enabled.

[1] Reserved Reserved.

Chip Reset Enable Bit
[0] CHIP 0 = Chip reset Disabled.
1 = Chip reset Enabled.
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APB |P Reset Control Register 0 (SYS_APBIPRSTO)

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 UART5RST | UART4RST UART3RST UART2RST | UART1RST UARTORST
15 14 13 12 11 10 9 8
Reserved TIMERSRST | TIMER4RST | TIMER3RST | TIMER2RST | TIMERLIRST | 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] UART6RST 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] UART4RST 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.
UART 2 Reset Enable Bit
[18] UART2RST 0 = UART 2 reset Disabled.
1 = UART 2 reset Enabled.
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UART 1 Reset Enable Bit
[17] UART1RST 0 = UART 1 resetDisabled.
1 =UART 1 reset Enabled.

UART 0 Reset Enable Bit
[16] UARTORST 0 = UART O reset Disabled.
1 = UART 0 reset Enabled.

[15:14] Reserved Reserved.

TIMER 5 Reset Enable Bit
[13] TIMERSRST 0 =TIMER 5 reset Disabled.
1 =TIMER 5 reset Enabled.

TIMER 4 Reset Enable Bit
[12] TIMERARST 0 =TIMER 4 reset Disabled.
1=TIMER 4 reset Enabled.

TIMER 3 Reset Enable Bit
[11] TIMER3RST 0 =TIMER 3 resetDisabled.
1=TIMER 3 resetEnabled.

TIMER 2 Reset Enable Bit
[10] TIMER2RST 0 =TIMER 2 reset Disabled.
1=TIMER 2 resetEnabled.

TIMER 1 Reset Enable Bit
[9] TIMERLRST 0 =TIMER 1 reset Disabled.
1=TIMER 1 resetEnabled.

TIMER 0 Reset Enable Bit
[8] TIMERORST 0 =TIMER O reset Disabled.
1 =TIMER O resetEnabled.

[7:5] Reserved Reserved.

AIC Reset Enable Bit
[4] AICRST 0 = AIC reset Disabled.
1 = AIC reset Enabled.

[3:0] Reserved Reserved.
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APB |P 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 SMC1RST SMCORST CAN3RST CAN2RST CAN1RST CANORST
7 6 5 4 3 2 1 0
Reserved SPI1IRST SPIORST QSPIORST I2C3RST I2C2RST I2C1RST I2CORST
Bits Description
[31:28] Reserved Reserved.

PWM1Reset Enable Bit
[27] PWM1RST 0 = PWML1 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] SMC1RST 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 3reset Disabled.
1 =CAN 3reset Enabled.

CAN 2 Reset Enable Bit
[10] CAN2RST 0 = CAN 2reset Disabled.
1 =CAN 2reset Enabled.
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CAN 1 Reset Enable Bit
[9] CAN1RST 0 = CAN 1resetDisabled.
1 =CAN 1reset Enabled.

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

[7] Reserved Reserved.

SPI 1 Reset Enable Bit
[6] SPI1IRST 0 = SPI 1 resetDisabled.
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 Oreset Disabled.
1 =QSPI OresetEnabled.

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

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

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

I2C 0 Reset Enable Bit
[0] I2CORST 0 = PC 0 reset Disabled.
1 = PC 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 resetfromw atchdog 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
[4] CPURSTS 0 =No CPU resetfromCPU_LVL (AHBIPRST[1]) or CPU_PLS (AHBIPRST[2]).
1=CPU_LVL (AHBIPRST[1]) or CPU_PLS (AHBIPRST[2]) has been high to resetthe CPU.

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

Chip Reset by LVRD Status
[2] LVRRSTS 0 = No resetfromLVRD.
1 =LVRD hadissuedreset signal to reset the chip.

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

Chip Reset by POR Status
[0] PORRSTS 0 = No resetfromPOR.
1 =POR had issued reset signalto reset the chip.
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GPIOA Low Byte Multiple Function Control Reqister (SYS_GPA_ MFPL)

Register Offset R/W |Description Reset Value
oYS-CPAMF 1svs_BA+0x070 |RW |GPIOA Low Byte Mutiple 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_GPA5 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_GPAG Pin PA.6 Multi-function Pin Selection
[23:20] MFP_GPAS5 Pin PA.5Multi-function Pin Selection
[19:16] MFP_GPAA4 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.0O Multi-function Pin Selection
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GPIOA High Byte Multiple Function Control Redqister (SYS_GPA_MFPH)

Register Offset R/W |Description Reset Value
SYS-CPAMF 1svs_BA+0x074 |RW |GPIOA High Byte Muiple 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_GPA11 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
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GPIOB Low Byte Multiple Function Control Register (SYS_GPB_MFPL)

Register Offset R/W |Description Reset Value
SYS-CPBMF 1svs BA+0x078 |RW |GPIOB Low Byte Muliple 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
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GPIOB High Byte Multiple Function Control Redqister (SYS_GPB_MFPH)

Register Offset R/W |Description Reset Value
SYS-CPBMF 15vs BA+0x07C |RW |GPIOB High Byte Muttiple 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_GPBS8 Pin PB.8 Multi-function Pin Selection
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GPIOC Low Byte Multiple Function Control Register (SYS_GPC MFPL)

Register Offset R/W |Description Reset Value
oYS-CPCMF 1svs_BA+0x080 |RW |GPIOC Low Byte Muliple 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.5Multi-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
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GPIOC High Byte Multiple Function Control Redqister (SYS_GPC MFPH)

Register Offset R/W |Description Reset Value
SYS-CPCMF 1svs_Ba+0x084 |RW |GPOC High Byte Muttiple 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
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GPIOD Low Byte Multiple Function Control Register (SYS_GPD_MFPL)

Register Offset R/W |Description Reset Value
oYS-CPDMF 1svs_BA+0x088 |RW |GPIOD Low Byte Muliple 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
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GPIOD High Byte Multiple Function Control Redqister (SYS_GPD_ MFPH)

Register Offset R/W |Description Reset Value
SYS-CPPMF 1sys Ba+0x08C |RW  |GPOD High Byte Muttiple 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
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GPIOE Low Byte Multiple Function Control Register (SYS GPE_MFPL)

Register Offset R/W |Description Reset Value
PYS-CPEMFPISys_BA+0x090 |RW |GPOE Low Byte Muliple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
MFP_GPE7 MFP_GPE6
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 PE7 Multi-function Pin Selection
[27:24] MFP_GPE6 Pin PE.6 Multi-function Pin Selection
[23:20] MFP_GPE5 Pin PE.5 Multi-function Pin Selection
[19:16] MFP_GPE4 Pin PE4 Multi-function Pin Selection
[15:12] MFP_GPE3 Pin PE.3 Multi-function Pin Selection
[11:8] MFP_GPE2 Pin PE2 Multi-function Pin Selection
[7:4] MFP_GPEL Pin PE.1 Multi-function Pin Selection
[3:0] MFP_GPEO Pin PE.O Multi-function Pin Selection
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GPIOE High Byte Multiple Function Control Reqgister (SYS_GPE _MFPH)

Register Offset R/W |Description Reset Value
BYS-CPEMFPISys_BA+0x094 |RW |GPIOE High Byte Muiple 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_GPEL1 MFP_GPEL0
7 6 5 4 3 2 1 0
MFP_GPE9 MFP_GPES
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_GPEL10 Pin PE.10 Multi-function Pin Selection
[7:4] MFP_GPE9 Pin PE9 Multi-function Pin Selection
[3:0] MFP_GPES Pin PE.8 Multi-function Pin Selection
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GPIOF Low Byte Multiple Function Control Reqister (SYS GPF_MFPL)

Register Offset R/W |Description Reset Value
PYS-CPEMFPSys_BA+0x098 |RW |GPOF Low Byte Muttiple 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
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GPIOF High Byte Multiple Function Control Register (SYS_GPF_MFEPH)

Register Offset R/W |Description Reset Value
BYS_GPEMFPlSys_BA+0x09C |RW  |GPOF High Byte Muttiple 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
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GPIOG Low Byte Multiple Function Control Register (SYS_GPG_MFPL)

Register Offset R/W |Description Reset Value
SYS-CPCMF 1svs_BA+0x0A0 |RW |GPOG Low Byte Muttiple 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
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GPIOG High Byte Multiple Function Control Reqister (SYS GPG_MFPH)

Register Offset R/W |Description Reset Value
SYS-CPCMF 1sys_Ba+0x0A4 |RW |GPOG High Byte Muttiple 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_GPG8
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
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DDR /0O Driving Strength Control Register (SYS_DDR_DSCTL)

Register Offset R/W |Description Reset Value

SYS_DDR_DS

CTL SYS _BA+0xOF0 |R/W |DDR VO 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

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 /O used as data.
00 = Reserved.

01 = Reduced Strength.

10 = Reserved.

11 = Full Strength.

[7:6] DATA_DS

DDR Address 1/ODriving Strength Selection

This bit controls the driving strength for DDR /O used as address.
00 = Reserved.

01 = Reduced Strength.

10 = Reserved.

11 = Full Strength.

[5:4] ADDR_DS

DDR Control I/ODriving Strength Selection

This bit controls the driving strength for DDR /O used as control signals.
00 = Reserved.

01 = Reduced Strength.

10 = Reserved.

11 = Full Strength.

[3:2] CTRL_DS

DDR Clock 1/0Driving Strength Selection

This bit controls the driving strength for DDR /O used as clock.
00 = Reserved.

01 = Reduced Strength.

10 = Reserved.

11 = Full Strength.

[1:0] CLK_DS
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GPIOB Low Byte Driving Str

ength Control Register (SYS_GPBL_DSCTL)

NUC980

Register Offset

R/W |Description

Reset Value

SYS_GPBL_DS

CTL SYS_BA+0x0F4

R/W |GPIOB Low Byte Driving Strength Control Register

0x4444_4444

Sl 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

DS_GPB3

DS_GPB2

DS_GPB1

DS_GPBO

Bits Description

[31:28] DS_GPB7

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

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

[27:24] DS_GPB6

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

000 = Pin PB.6 driving strengthis 2.2mA.
001 = Pin PB.6 driving strengthis 6.5mA.
010 = Pin PB.6 driving strengthis 8.7mA.
011 = Pin PB.6 driving strengthis 13.0mA.
100 = Pin PB.6 driving strengthis 15.2mA.
101 = Pin PB.6 driving strengthis 19.5mA.
110 = Pin PB.6 driving strengthis 21.7mA.
111 = Pin PB.6 driving strengthis 26.1mA.
Others = Reserved.
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Pin PB.5 Driving Strength Selection

This field controls the pin PB.5 driving strength

000 = Pin PB.5 driving strengthis 2.2mA.
001 = Pin PB.5 driving strengthis 6.5mA.
010 = Pin PB.5 driving strengthis 8.7mA.
011 = Pin PB.5 driving strengthis 13.0mA.
100 = Pin PB.5 driving strengthis 15.2mA.
101 = Pin PB.5 driving strengthis 19.5mA.
110 = Pin PB.5 driving strengthis 21.7mA.
111 = Pin PB.5 driving strengthis 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 strengthis 2.2mA.
001 = Pin PB.4 driving strengthis 6.5mA.
010 = Pin PB.4 driving strengthis 8.7mA.
011 = Pin PB.4 driving strengthis 13.0mA.
100 = Pin PB.4 driving strengthis 15.2mA.
101 = Pin PB.4 driving strengthis 19.5mA.
110 = Pin PB.4 driving strengthis 21.7mA.
111 = Pin PB.4 driving strengthis 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 strengthis 2.2mA.
001 = Pin PB.3 driving strength is 6.5mA.
010 = Pin PB.3 driving strengthis 8.7mA.
011 = Pin PB.3 driving strengthis 13.0mA.
100 = Pin PB.3 driving strengthis 15.2mA.
101 = Pin PB.3 driving strengthis 19.5mA.
110 = Pin PB.3 driving strengthis 21.7mA.
111 = Pin PB.3 driving strengthis 26.1mA.
Others = Reserved.

[15:12] DS_GPB3

Pin PB.2 Driving Strength Selection
This field controls the pin PB.2 driving strength

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

[11:8] DS_GPB2
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Pin PB.1 Driving Strength Selection

This field controls the pin PB.1 driving strength

000 = Pin PB.1 driving strengthis 2.2mA.
001 = Pin PB.1 driving strengthis 6.5mA.
010 = Pin PB.1 driving strengthis 8.7mA.
011 = Pin PB.1 driving strengthis 13.0mA.
100 = Pin PB.1 driving strengthis 15.2mA.
101 = Pin PB.1 driving strengthis 19.5mA.
110 = Pin PB.1 driving strengthis 21.7mA.
111 = Pin PB.1 driving strengthis 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.O driving strengthis 2.2mA.
001 = Pin PB.0 driving strengthis 6.5mA.
010 = Pin PB.0 driving strengthis 8.7mA.
011 = Pin PB.0 driving strengthis 13.0mA.
100 = Pin PB.0 driving strengthis 15.2mA.
101 = Pin PB.O driving strengthis 19.5mA.
110 = Pin PB.0 driving strengthis 21.7mA.
111 = Pin PB.0 driving strengthis 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
2YS_PORDISC |5ys_BA+0x100 |RW | Pow er-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.

Pow er-on-reset Disable Code (Write-protection Bits)

When pow ered on, the Pow er-On-Reset (POR) circuit generates a reset signal to reset
w hole chip function. How ever, after power is ready, the POR circuitw ould consume a few
pow er. To minimize the POR circuit pow er consumption, user to disable POR circuit by
w riting OX5AAS5 to this field.
[15:0] POR_DIS_CODE  [The POR circuitw ill become active again w hen 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 0xB000_01FC continuously to disable the register protection. Refer to
the register REGWRPROT at address SYS_BA+0x1FCfor detail.
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Reset Pin De-bounce Control Reqgister (SYS RSTDEBCTL)

Register Offset R/W |Description Reset Value
SYS-RSTDEB 15ys_BA+0x10C |RW  [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.
Pow er-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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Register Write-protection Control Register (SYS _REGWPCTL)

Some of the system control registers need to be protected to awid 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 “69h”, “16h” “88h” to the register REGWRPROT address at 0xB00OO_O1FC 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 0xB000_01FC bitO0,
1 is protection disable, and O 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
?L(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 setto 1 and w rite-protection registers
canbe 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 w riting protected registers.
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Register Write-protection Disable Indicator (Read Only)

0 = Write-protection Enabled for writing protected registers. Any write to the protected
register is ignored.

1 = Write-protection Disabled for w riting protected registers.

The protected registers are:

SYS_PDID: Product Identifier Register, address 0xB0O00_0000.

SYS_PWRON: Pow er-On Setting Register, address 0xB000_0004.

SYS_MISCFCR: Miscellaneous Function Control Register, address 0xB000_0030.
SYS_AHBIPRST: AHBIP Reset Control Register, address 0xB0O00_0060.
SYS_APBIPRSTO: APB IP Reset Control Register 0, address 0xB000_0064.
SYS_APBIPRST1: APB IP Reset Control Register 1, address 0xB0O0O_0068.
SYS_PORDISCR: Pow er-On-Reset Disable Control Register, address 0xB0O00_0100.
SYS_RSTDEBCTL: Reset Pin De-bounce Control Register, address 0xB000_010C.
WDT_CTL: WDT Control Register, address 0xB004_0000

WDT_ALTCTL: WDT Alternative Control Register, address 0xB004_0004

o] REGWPCTL
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6.3 Clock Controller

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_omv ADC_CLK
>
| APLLFour ADivCLK[7:0] - 2
'APLL—’@ ¢—» ADO_SW_DIV ECLK:'s
> P '
: » SDO_CLK
o UPLL [PtFoor | yprt stos |UDIVELKLZ:01 o—g{ SDO_SW_DIV
XTALIN32K
(32.768 kHz) > SD1_CLK
4 SD1_SW_DIV
_g _SW_|
PCLKO | 3 SENO_SW_DIV SENO_CLK
PCLK2
—P@ &—p» SEN1_SW_DIV SEN1_CLK
>
<
« »
<—<>oEC"KT""° TMRO_sw_piv € ¢—> UARTO_SW_DIV ECLKuaro
< >
<
h »/
< &—» UART1_SW_DIV ECLKuarrs
< !
<ECLK¢<>O TMR1_sw_piv (€ c
< 5
< ¢—»> UART2_SW_DIV ECLKuagr2
>
<
ECLKmRz__ ~q TMR2_sw_piv [€ $—3! UART3_Sw_pIV ECLKuara
»} Ll
<
ECLK < UART4_SW_DIV ECLKuarrs
«—— __~g TMR3_SW_DIV (& >
< < ECLKuarrs
< ¢—» UART5_SW_DIV F<>—>
< g
ECLK1ura < >
<«——<d TMR4_SW_DIV < ¢ E‘ UART6_SW_DIV ECLKuarts
e < ECLKyart7
< ¢—5 UART7_SW_DIV F<>—>
<M<>o TMR5_sw_piv (€ >
<
< 5
h ¢—> UART8_SW_DIV ECLKusnre
< ¢
<Kt 5 woT_sw_prv < $—3 uarT9_sw_piv ECLKuarrs
<€ ot
o >
ECLK. i > QSPI0_SW_DIV <> ctKaseoy
«———T 9 WWDT_SW_DIv 3 »
< >
USB_CLK 47> spro_sw_piv <> ECtKseoy
e | :
>
RYI0_REFCLK (50 MHz) > ECLKspry
> SPI1_SW_DIV D<>———=ity
EMCAO_RXCLK [ EMACO_CLK_DIV >
EMCAO_TXCLK (+2, +20)
ogln_REFCLK (50 MHz) q mo‘ ECLKuarrs
EMAC1_RXCLK [ EMAC1_CLK_DIV ECLKyarts
EMACL_TXCLK (+3, +20) ! m.-
SYS_CLK <
SYS_SW_DIV |

CPUCLK, HCLK1, HCLK2, HCLK3, HCLK4, PCLK, HCLKsgam, '
DDR_CLK, DRAM_CLK,

HCLK;%s, HCLKcp, HCLKysgn, HCLKyseo, HCLKemaco, HCLKemacy -
PCEKst, PCLKspr1, PCLKapc, PCLKIZCI PCLpwm, PCLKswmco, PCLKSECI

CPU_HCLK >
HCLK4 EMCO_MDCLK_DIV EMACO_MDCLK
LA y[emci_mpcik_prv o aci=MRCK

lececccccccccccaccccccaccccccnccccccnccccccacccaccacccacanas

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

Figure 6.3-1 Clock Controller Block Diagram

Apr., 09, 2021 Page 145 of 255 Rev 1.22



nuvoTon NUCOS0

6.3.3.2 ADC Controller Clock Divider

XTALIN12M
APLLFout L
C(l‘-‘KFoSVlV)“ ADC_SrcCLK CLK_DIVn ADC_CLK
-to- . — 4>
s (+ (ADC_N+1))
4
UPLLFout

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

Note: Before clock sw itching, 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
CLK_SW4
Bty SDx_SrcCLK . c|§||(>_D::l\T1 SDx_CLK
(MUX) (+ (SDX_N+1)) >
A
UPLLFout
SDx_S SDx_N SDx
(CLK_DIVCTLmM[4:3]) (CLK_DIVCTLm[15:8]) (CLK_HCLKEN[x*8+22])
Note: Before clock sw itching, 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
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6.3.3.4 Timer Clock Divider

M=0,x=0,1,4,5
M=1,x=2,3
XTALIN12M
PCLKm ‘m TIMERX_SrcCLK ECLKgrmrx
(4-to-1) | ———FTIRX
PCLKM/4096 p (MUX)
XTALIN32K
TMRxSEL TMRxXCKEN
(CLK_DIVCTL8[x*2+17 : x*2+16]) (CLK_PCLKENO[x+8])
Note: Before clock sw itching, 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
=

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

2.5 MHz Q EMACx_TXCLK
N

OPMOD EMACxX
(EMACx_MCMDR[20]) (CLK_HCLKEN[x+16])

Note: Before clock sw itching, 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  12S Controller Clock Divider

XTALIN12M
APLLFout L
CLK_SW4 | 125 srcCLK CLK_DIVn ECLK,%s
o (+ (IS_N+1))
A
UPLLFout

1’s_S 1’S_N 128
(CLK_DIVCTL1[20:19]) (CLK_DIVCTL1[31:24]) (CLK_HCLKEN[24])

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

Figure 6.3-6 I2S Controller Clock Divider Block Diagram
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6.3.3.7 Reference Clock Output Divider

XT1_IN
APLLFout L
ACLKOut
C(';‘Kt-os"l")" CKO_SrcCLK CLK.DIVA CKO_CLK
S | CLK | |CKO_CLK
(MUX) (+ (CKO_N+1))
UCLKout”
k
UPLLFout

o_ _|
(CLK_DIVCTL9[20:19]) (CLK_DIVCTLO[31:24]) (CLK_HCLKEN[15])

Note: Before clock sw itching, 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))

A 4

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

Note: Before clock sw itching, 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

X=0andm=3
X=1andm=2
XTALIN12M
CLK_DIV! )
APLLFout —— . (SENSORx_SI’;IV+1)
A ACLKOut
SENSORx_SDIV o | SENx_SrcCLK CLK_DIVn SENx_CLK
(CLK_DIVCTLmM[18:16]) ratel) (+ (SENSORx_N+1))
UCLKout
A
CLK_DIV]
UPLLFout —— . (SENSOEx_SI';IV+1)
SENSORXx_S SENSORx_N SENSOR (CLK_HCLKEN[27]) &
(CLK_DIVCTLmM[20:19]) (CLK_DIVCTLmM[27:24]) VCAPx (CLK_HCLKEN[x*5+26])
Note: Before clock sw itching, 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=5,x=4,5,6,7
(12 MHz) m=6x=89
APLLFout L
CLK_DIVn ECLKuarTx
(+ (UARTx_N+1))
A
UPLLFout
X32_IN
(32.768 kHz)
\ \
UARTy_S UARTx_N UARTXx
(CLK_DIVCTLm) (CLK_DIVCTLmM) (CLK_PCLKENO[x+16])
Note: Before clock sw itching, 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

USBPHY0_480M »

USB_CLK
48Mz

CLK_DIVn
(+ 10)

USBID USBH
(SYS_PWRON[16]) (CLK_HCLKEN[18])

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

USBPHY1_480M »

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

6.3.3.12 Watchdog Timer Clock Divider

XTALIN12M
>
XT1_IN/512 CLK_SW4 | wDT_SrcCLK ECLKwor
(4-to-1) —

PCLK2/4096 p (MUX)

XTALIN32K

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

Note: Before clock sw itching, 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 >m >
(4'55_1) WWDT_SrcCLK ECLKwwot
PCLK2/4096 » (MUX)
XTALIN32K
WWDT_S WWDT
(CLK_DIVCTL8[11:10]) (CLK_PCLKENO[1])
Note: Before clock sw itching, 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

DRAM (CLK_HCLKEN[10])

APLLFour

| > DDR_CLK
‘D DRAM_CLK

HCLK (CLK_HCLKEN[1])
T

SRAM (CLK_HCLKEN[8])

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

o ‘D HCLK2 >

HCLK3 (CLK_HCLKEN[3])

L
SYSDIVEN2, l v v o D) ’ HCLK3 ;
SYSTEM_S[4:3] \

XT1_IN

» SYS_SW_DIV EMACL (CLK_HCLKEN[17]) ¢ ) HCLKausc 5
+ (MDCLK_N+1) EMAC1_MDC
SYS_CLK

CPU_HCLK Clock Generator
USBH (CLK_HCLKEN[18])

p—D HCLKusau
»—D HCLKusao
»—D HCLKeu >
) HClKumo
CRYPTO(CLK_HCLKEN[23]) p—D HCLKcavera ),
VCAP1 (CLK_HCLKEN[31]) —D HCLKycap1 ),

CPUDIVEN2 v USBD (CLK_HCLKEN[19])

FMI  (CLK_HCLKEN[20])

NAND (CLK_HCLKEN[21])

CcPU

(CLK_HCLKEN[0])

HCLK1 (CLK_HCLKEN[2])

¢ HCLK1 ( }

<« HCLKroMAO ( —

PDMAO(CLK_HCLKEN[12])

< HCLKeoMAL ( —

EBI (CLK_HCLKEN[ 9])

| ) HCLKeg; >

PDMA1(CLK_HCLKEN[13])

GPIO (CLK_HCLKEN[11]) T

) HCLKgpro >

(CLK_HCLKEN[7])

EHCLKpm ( '—ll PIC

PCLKO (CLK_HCLKEN[5])

PCLKO

¢ PCLKY co G—«

I2COCKEN(CLK_PCLKEN1[0])

I2C2CKEN(CLK_PCLKEN1[2])

PCLK:c2 G e

QSPIOCKEN(CLK_PCLKEN1[4])

«PCLKosrro < 4
PCLKsen1 C 4

SPI1CKEN(CLK_PCLKEN1[6])

¢ PCLK71mMERO G_q

TMROCKEN(CLK_PCLKENO[8])

TMR1CKEN(CLK_PCLKENO[9])

‘PCLKHMEDU ( —
¢ PCLKmera ( ':4
«PCLK1mers ( —

' TMR4CKEN(CLK_PCLKENO[12])

TMR5CKEN(CLK_PCLKENO[13])

UARTOCKEN(CLK_PCLKENO[16])

‘PCLKUARYD ( —
IPCLKUARYI ( —

UART2CKEN(CLK_PCLKENO[18])

<« PCLKuarts ( —

UART4CKEN(CLK_PCLKENO[20])

UART6CKEN(CLK_PCLKENO[22])

«PCLKuarts ( —
«PCLKuarts ( —

UARTS8CKEN(CLK_PCLKENO[24])

‘PCLKl ( }

PCLK1 (CLK_HCLKEN[6])

HCLK4 (CLK_HCLKEN[4])

| >THCLK4 >

EMACO (CLK_HCLKEN[16])

L[+ Mok |

] ) HCLKemaco

D EMACO_MDChK

SDH  (CLK_HCLKEN[30])

»— ) HCLKspy >

IS  (CLK_HCLKEN[24])

VCAPO (CLK_HCLKEN[26])

»—D HCLK;%s >
—D HCLKycaen

PCLK2 (CLK_HCLKEN[14])

¢ PCLK%c; G_‘

I2C1CKEN(CLK_PCLKEN1[1])

I2C3CKEN(CLK_PCLKEN1[3])

PCLK:’c3 G_q
 PCLKser0 G—c

SPIOCKEN(CLK_PCLKEN1[5])

¢ PCLKrimer2 ( ':!

TMR2CKEN(CLK_PCLKENO[10])

® TMR3CKEN(CLK_PCLKENO[11])

‘PCLKHMER: ( —
‘PCLK ART1 ( '—1

UART1CKEN(CLK_PCLKENO[17])

<« PCLKuarts ( —

UART3CKEN(CLK_PCLKENO[19])

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

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

RTCCKEN(CLK_PCLKENO[2])

] ;?CLKZ
] )PCLKRYC >

WDTCKEN(CLK_PCLKENO[0]) »—DM,
WWDTCKEN(CLK_PCLKENO[1]) ’_DM’

CANOCKEN(CLK_PCLKEN1[8]) p—,:)l’fll-&>

CAN1CKEN(CLK_PCLKEN1[9]) D—DM,
CAN2CKEN(CLK_PCLKEN1[10]) »—DM,

CAN3CKEN(CLK_PCLKEN1[11]) PCLKcans

SMCOCKEN(CLK_PCLKEN1[12]) &—] )PCLKSMCH >

SMC1CKEN(CLK_PCLKEN1[13]) ._DPCLKSMC: >
PWMOCKEN(CLK_PCLKEN1[26]) PCLKpwmo

PWM1CKEN(CLK_PCLKEN1[27]) PCLKpwm1

UART5CKEN(CLK_PCLKENO[21])

] ) PCLKuarTs >

UART7CKEN(CLK_PCLKENO[23])¢—] )PCLKunm >

UART9CKEN(CLK_PCLKENO[25]) PCLKyarto

ADCCKEN(CLK_PCLKEN1[24])

5 ) PCLKapc >

Figure 6.3-14 CPU_HCLK Clock Generator Block Diagram
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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_PMCONIOQ]) 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 0/1/2/3/4/516/7/8/9

- UARTx_nCTS pin toggleed (xis 0, 1,2, 3,4, 5, 6, 7, 8 or 9).
UARTX_RXD pin goes low level (xisO, 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).
[2C slave mode address match.
EMAC 0/1 received a Magic Packet.
HSUSBD detected a VBUS change event or USB bus RESET/RESUME ewent.
USB 1.1 host controller detected a connect/dis-connect/remote-wakeup event.

CANx_RXD pin goes low lewvel (xis O, 1, 2 or 3).
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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 [Pow er 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 |R/W |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 |R'W  [APLL Control Register 0x1000_0018
CLK_UPLLCON |CLK_BA+0x064 |R/W [UPLL Control Register 0xX000_0018
CLR_PLLSTBC | k_BA+0x080 |[RW  [PLL Stable Counter and Test Clock Control Register 0x0000_1800
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Register Description

Power Management Control Register (CLK_PMCON)

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 awid outputting an
unstable clockto 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 |Pow er Management Control Register OxFFFF_FFO3
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 3 2 1 0
Reserved SEN1_OFF_S [ SENO_OFF_S Reserved XIN_CTL XTAL_EN
I T
Bits Description
[31:24] Reserved Reserved.
Pre-scalar Counter
[23:8] PRESCALE Assume the crystalis stable after the Pre-Scalar x 256 crystal cycles. Clock controller
w ouldn’t output clock to systembefore the counter reaching (pre-scalar x 256).
[7:6] Reserved Reserved.
Sensor1Clock Level on Clock Off State
[5] SEN1_OFF ST 0 = Sensor 1 clockkeep 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 frompow er down mode The chip will delay 256 x
[1 XIN_CTL pre-scalar cycles afterthe reset signal to w ait the Crystal to stable
0 = The pre-scalar counter Disabled (assume the crystalis stable).
1 =The pre-scalar counter Enabled.
Crystal (Power-down) Control
[0] XTAL_EN 0 = Crystal of f (Pow er-down mode).
1 = Crystalon (Normal operating mode).
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AHB Devices Clock Enable Control Register (CLK_HCLKEN)

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 HCLKS3 HCLK1 HCLK CPU
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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 Note1: The reference clock output for CMOS sensor interface 0 only Enabled w hen both

VCAPO and SENSOR Enabled.

Note?2: The reference clock output for CMOS sensor interface 1 only Enabled w hen both
VCAPL 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.

I2S Controller Clock Enable Bit
[24] 12S 0 = PS controller clock Disabled.
1 = PS controller clock Enabled.

Crypto Engine Clock Enable Bit
[23] CRYPTO 0 = Crypto engine clock Disabled.
1 = Crypto engine clock Enabled.

SD Card Controller 0 Clock Enable Bit
[22] SDO 0 = SD card controller O clock Disabled.
1 = SD card controller O clock Enabled.

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

FMIController 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.

EthernetMAC Controller 1 Clock Enable Bit
[17] EMAC1 0 = Ethernet MAC controller 1 clock Disabled.
1 = Ethernet MAC controller 1 clock Enabled.
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EthernetMAC Controller 0 Clock Enable Bit
[16] EMACO 0 = Ethernet MAC controller O clock Disabled.
1 = EBthernet MAC controller O clock Enabled.

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

Internal APB-2Bus 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 clockDisabled.
1 =PDMA 1 clock Enabled.

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

GPIO Clock Enable Bit
[11] GPIO 0 =GPIO clockDisabled.
1 =GPIO clockEnabled.

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.

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

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

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

Internal APB-0Bus 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.
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Internal AHB-1Bus 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 clockDisabled.
1=Arm926EJ-S™ CPU clock Enabled.
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APB Devices Clock Enable Control Register 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 UARTO9CKEN [ UART8CKEN
23 22 21 20 19 18 17 16

UART7CKEN | UART6CKEN | UART5CKEN | UART4ACKEN | UART3CKEN | UART2CKEN | UART1CKEN | UARTOCKEN

15 14 13 12 11 10 9 8
Reserved TMR5CKEN | TMRACKEN | TMR3CKEN | TMR2CKEN | TMRICKEN | TMROCKEN

7 6 5 4 3 2 1 0
Reserved Reserved RTCCKEN | WWDTCKEN | WDTCKEN
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Reserved.

UART 9 Clock Enable Bit

0 = UART 9 clock Disabled.

1 = UART 9 clock Enabled.

UART 8 Clock Enable Bit

0 = UART 8 clock Disabled.

1 = UART 8 clock Enabled.

UART 7 Clock Enable Bit

0 = UART 7 clockDisabled.

1 =UART 7 clock Enabled.

UART 6 Clock Enable Bit

0 = UART 6 clock Disabled.

1 = UART 6 clock Enabled.

UART 5 Clock Enable Bit

0 = UART 5 clock Disabled.

1 = UART 5 clock Enabled.

UART 4 Clock Enable Bit

0 = UART 4 clockDisabled.

1 = UART 4 clock Enabled.

UART 3 Clock Enable Bit

0 = UART 3 clock Disabled.

1 = UART 3 clock Enabled.

UART 2 Clock Enable Bit

0 = UART 2 clock Disabled.

1 = UART 2 clock Enabled.

UART 1 Clock Enable Bit

0 = UART 1 clockDisabled.

1 =UART 1 clock Enabled.

UART 0 Clock Enable Bit

0 = UART 0 clock Disabled.

1 = UART 0 clock Enabled.

Reserved.

Timer5Clock Enable Bit

0 = Timer 5 clock Disabled.

1 =Timer 5 clock Enabled.

Timer4Clock Enable Bit

0 =Timer 4 clock Disabled.

1 =Timer 4 clock Enabled.

Bits Description
[31:26] Reserved
[25] UARTO9CKEN
[24] UART8CKEN
[23] UART7CKEN
[22] UART6CKEN
[21] UART5CKEN
[20] UARTACKEN
[19] UART3CKEN
[18] UART2CKEN
[17] UART1CKEN
[16] UARTOCKEN
[15:14] Reserved
[13] TMR5CKEN
[12] TMRACKEN
[11] TMR3CKEN

Timer 3Clock Enable Bit

0 =Timer 3 clock Disabled.

1 =Timer 3 clock Enabled.
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Timer2Clock Enable Bit
[10] TMR2CKEN 0 = Timer 2 clock Disabled.
1 =Timer 2 clock Enabled.

Timer1Clock Enable Bit
[9] TMR1CKEN 0 =Timer 1 clock Disabled.
1 =Timer 1 clock Enabled.

Timer0Clock Enable Bit
[8] TMROCKEN 0 = Timer 0 clock Disabled.
1 =Timer 0 clock Enabled.

[7:3] Reserved Reserved.

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

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

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

Note: If WDT default Enabled (WDTON(SYS_PWRON[3])=1), this bit is read-only and read
back valueis alw ays 1.
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APB Devices Clock Enable Control Reqister 1 (CLK_PCLKEN1)

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 SMC1CKEN | SMCOCKEN | CAN3CKEN | CAN2CKEN | CAN1CKEN CANOCKEN
7 6 5 4 3 2 1 0
Reserved SPI1CKEN SPIOCKEN QSPIOCKEN 12C3CKEN 12C2CKEN I2C1CKEN I2COCKEN
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[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 O clock Disabled.
1 =PWM O 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] SMC1CKEN 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 3clock Disabled.
1 = CAN 3clock Enabled.

CAN 2 Clock Enable Bit
[10] CAN2CKEN 0 = CAN 2clock Disabled.
1 = CAN 2clock Enabled.

CAN1 Clock Enable Bit
[9] CAN1CKEN 0 = CAN 1clock Disabled.
1 = CAN 1clock Enabled.

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

[7] Reserved Reserved.

SPI 1 Clock Enable Bit
[6] SPI1CKEN 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 0clock Disabled.
1 =QSPI 0clock Enabled.
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I>’C 3 Clock Enable Bit
[3] 12C3CKEN 0 = PC 3 clock Disabled.
1 = PC 3 clock Enabled.

I>’C 2 Clock Enable Bit
2] I12C2CKEN 0 = PC 2 clock Disabled.
1 =PC 2 clock Enabled.

I’C 1 Clock Enable Bit
[1] I12C1CKEN 0 = PC 1 clock Disabled.
1 =PC 1 clock Enabled.

I’C 0 Clock Enable Bit
[0] I2COCKEN 0 = PC 0 clock Disabled.
1 =PC 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_CLKis SYSTEM_SrcCLK devided by 2 or not.
[8] SYSDIV2EN )
0 = The frequency of SYS_CLKis equal to SYSTEM_SrcCLK.
1 =The frequency of SYS_CLKis SYSTEM SrcCLK devided by 2.
[7:5] Reserved Reserved.
System Clock Source Selection
This field selects w hich clockis used to be the source of systemclockSYS_CLK.
00 = SYSTEM_SrcCLK is from XIN.
[4:3] SYSTEM_S N
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

I2S Controller Clock Divider

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

ECLKi2s = I2S_SrcCLK / (I2S_N + 1).

[23:21] Reserved Reserved.

I’S Controller Clock Source Selection

This field selects w hich clockis used to be the source of engine clockfor S controller.
00 =12S_SrcCLK is from XIN.

01 = Reserved.

10 = I2S_SrcCLK is from ACLKOut.

11 = 12S_SrcCLK is from UCLKOut.

[20:19] [I2S_S

[18:0] Reserved Reserved.

Apr., 09, 2021 Page 167 of 255 Rev 1.22



nuvoToN
[

Clock Divider Control Register 2 (CLK_DIVCTL 2)

NUC980

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 SENSORL1_S SENSOR1_SDIV
15 14 13 12 11 10 9 8
Reserved SPIL_S SPIO_S QSPIO_S
7 6 5 4 3 2 1 0
Reserved USB_S Reserved
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Bits Description

[31:28] Reserved Reserved.

Sensor 1Clock 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 / (SENSOR1_N + 1).

[27:24]  |SENSORIL_N

[23:21] Reserved Reserved.

Sensor1Clock Source Selection

This field selects w hich clockis 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] |SENSORL_S

Sensor 1SourceClock 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 2b10 (APLL) or 2’b11
(UPLL).

[18:16]  |SENSORL_SDIV | SENSOR1_S (CLK_DIVCTL3[20:19]) is 2b10,
ACLKOut = APLLFout + (SENSORL_SDV + 1).
ff SENSOR1_S (CLK_DNCTL3[20:19]) is 2b11,
UCLKOut = UPLLFout + (SENSORL_SDNV + 1).

[15:14] Reserved Reserved.

SPI 1 Engine Clock Source Selection

This field selects w hich clockis used to be the source of engine clockfor SPI 1.
00 =SPI1_SrcCLK is fromXIN.

01 =SPI1_SrcCLK is fromPCLKO.

10 = SPI1_SrcCLK is fromACLKOut.

11 = SPI1_SrcCLK is fromUCLKOut.

[13:12] |SPIL_S

SPI1 0 Engine Clock Source Selection

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

01 =SPI0_SrcCLK is fromPCLK1.

10 = SPI0_SrcCLK is fromACLKOut.

11 = SPI0_SrcCLK is fromUCLKOut.

[11:10] |SPIO_S

QSPI 0 Engine Clock Source Selection
This field selects w hich clockis used to be the source of engine clock for QSPI 0.
00 = QSPI0_SrcCLK is fromXIN.

[9:8] QSPIO_S
01 = QSPI0_SrcCLK is fromPCLKO.
10 = QSPI0_SrcCLK is fromACLKOut.
11 = QSPI0_SrcCLK is fromUCLKOut.
[7:5] Reserved Reserved.
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USB 1.1 Engine Clock Source Selection

This field selects w hich clockis 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 from480 MHz outputted by USB PHY O.
11 =USB11_SrcCLK is from480 MHz outputted by USB PHY 1.

[2:0] Reserved Reserved.
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Clock Divider Control Register 3 (CLK_DIVCTL3)

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 SENSORO0_SDIV
15 14 13 12 11 10 9 8
SDO_N
7 6 5 4 3 2 1 0
Reserved SDO_S Reserved
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Bits Description

[31:28] Reserved Reserved.

Sensor0Clock Divider

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

SENO_CLK = SENO_SrcCLK / (SENSORO_N + 1).

[27:24]  |SENSORO_N

[33:21] Reserved Reserved.

Sensor0Clock Source Selection

This field selects w hich clockis 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.

[20:19]  [SENSORO_S

Sensor0Source 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 SENSOR0O_S (CLK_DIVCTL3[20:19]) is 2’b10 (APLL) or
2'b11 (UPLL).

[18:16]  |SENSORO_SDIV |t SENSOR0_S (CLK_DIVCTL3[20:19]) is 2'b10,
ACLKOUt = APLLFout + (SENSOR0_SDN + 1).
ff SENSOR0_S (CLK_DIVCTL3[20:19]) is 2b11,
UCLKOut = UPLLFout + (SENSORO_SDNV + 1).

SD Card Controller 0 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clock for SD
[15:8] SDO_N card controller 0.

The actual clock divide number is (SDO_N + 1). So,
SDO_CLK = SDO_SrcCLK / (SDO_N + 1).

[7:5] Reserved Reserved.

SD Card Controller 0Engine Clock Source Selection
This field selects w hich clockis used to be the source of engine clockfor 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
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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 w hich clockis 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.

[28:27] |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 w hich clockis 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.

UART1 Engine Clock Divider

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

ECLKuartl = UART1_SrcCLK / (UART1_N +1).

[15:13] |UART1_N

UART1 Engine Clock Source Selection

This field selects w hich clockis used to be the source of engine clockfor 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.

[7:5] UARTO_N . .
The actual clock divide number is (UARTO_N + 1). So,
ECLKuart0 = UARTO_SrcCLK / (UARTO_N + 1).
UARTO Engine Clock Source Selection
This field selects w hich clockis used to be the source of engine clock for UARTO controller.
00 = UARTO_SrcCLK is from XIN.
[4:3] UARTO_S -

01 = UARTO_SrcCLK is from LXT.
10 = UARTO_SrcCLK is from ACLKOut.
11 = UARTO_SrcCLK is from UCLKOut.
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[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
UARTS5_N UART5_S Reserved
7 6 5 4 3 2 1 0
UART4_N UART4_S Reserved
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Bits Description

UART7 Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clockfor
[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 w hich clockis used to be the source of engine clockfor 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 clockfor
[23:21] |UART6_N UARTE.

The actual clock divide number is (UART6_N + 1). So,

ECLKuart6 = UART6_SrcCLK / (UART6_N + 1).

UART6 Engine Clock Source Selection

This field selects w hich clockis 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.

UART5 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 w hich clockis used to be the source of engine clock for UARTS 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).
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UART4 Engine Clock Source Selection
This field selects w hich clockis 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
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Bits Description

Smart Card 1Engine 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 clockdivide number is (SMC1_N + 1). So,

ECLKsmc1 = XIN12M / (SMC1_N + 1).

Smart Card O 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 clockdivide 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 w hich clockis 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.

UART8 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 w hich clockis used to be the source of engine clock for UART8 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
7 6 5 4 3 2 1 0
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 w hich clockis used to be the source of engine clock for ADC controller.
00 = ADC_SrcCLK is fromXIN.

01 = Reserved.

10 = ADC_SrcCLK is fromAPLLFOut.

11 = ADC_SrcCLK is fromUPLLFOut.

[20:19] ADC_S

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

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 TMRASEL
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
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Bits Description

Timer5Engine Clock Source Selection

This field selects w hich clockis 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

Timer4Engine Clock Source Selection

This field selects w hich clockis used to be the source of engine clockfor Timer 4 controller.
00: TIMER4_SrcCLK = XIN.

01: TIMER4_SrcCLK = PCLKO.

10: TIMER4_SrcCLK = PCLKO0/4096.

11: TIMER4_SrcCLK =32.768 kHz.

[25:24]  [TMR4SEL

Timer3Engine Clock Source Selection

This field selects w hich clockis 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

Timer2Engine Clock Source Selection

This field selects w hich clockis 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

Timer 1Engine Clock Source Selection

This field selects w hich clockis used to be the source of engine clockfor Timer 1 controller.
00: TIMER1_SrcCLK = XIN.

01: TIMER1_SrcCLK = PCLKO.

10: TIMER1_SrcCLK = PCLKO0/4096.

11: TIMER1_SrcCLK =32.768 kHz.

[19:18]  [TMRISEL

TimerOEngine Clock Source Selection

This field selects w hich clockis used to be the source of engine clock for Timer O controller.
00: TIMERO_SrcCLK = XIN.

01: TIMERO_SrcCLK = PCLKO.

10: TIMERO_SrcCLK = PCLKO0/4096.

11: TIMERO_SrcCLK =32.768 kHz.

[17:16]  [TMROSEL

WWDT Engine Clock Source Selection

This field selects w hich clockis 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
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WDT Engine Clock Source Selection

This field selects w hich clockis 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

MIlManagement Interface Clock

This field defines the clock divide number for clock divider to generate the clockfor Mil
[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
The actual clock divide number is (CKO_N + 1). So,

CKO_CLK =CKO_SrcCLK / (CKO_N +1).

[31:24] |CKO_N

[23:21] Reserved Reserved.

Reference Clock Out Source Selection

This field selects w hich clock is used to be the source of reference clock output.
00 = CKO_SrcCLK is from XIN.

01 = CKO_SrcCLK is from LXT.

10 = CKO_SrcCLK is from ACLKOut.

11 = CKO_SrcCLK is from UCLKOut.

[20:19] |CKO_S

[18:16] Reserved Reserved.

SD Card Controller 1Engine Clock Divider

This field defines the clock divide number for clock divider to generate the engine clockfor 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 1Engine Clock Source Selection
This field selects w hich clockis used to be the source of engine clockfor SD card controller 1.
00 =SD1_SrcCLK is fromXIN.

[4:3] SD1_S
01 = Reserved.
10 =SD1_SrcCLK is fromACLKOut.
11 =SD1_SrcCLK is fromUCLKOut.
[2:0] Reserved Reserved.
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APLL Control Register (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.

Pow er DownMode Enable Bit
[28] PD 0 =PLL is in normal operation mode.
1=PLL is in pow er down mode (Default).

PLL VCOOutput 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 w ant to use the PLL fraction mode.

The X = FRAC[11:0] / 2*2,

PLL Output Divider
[15:13] OuT_DbV Set the output divider factor (P) from1 to 8.
The P = OUT_DV[2:0] + 1.

Reference Input Divider
[12:7] IN_DV Set the reference divider factor (M) from1 to 64.
The M = IN_DV[5:0] + 1.
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PLL VCOOutput Clock Feedback Divider Integer Part
[6:0] FB_DV Set the feedback divider factor (N) from1to 128.
The N = FB_DV[6:0] + 1.

The formula to calculate the PLL output frequency shown below:

E 12 MHz x

pllout — M x P
N
F,., = 12MHz x ]
200 MHz < E,., <500 MHz
12 MHz E,,
Bora ===y
N Fota Range
1 11.0< Foyy <80
2 7.0 <Fpu <80
3 50 <Fpu <80
4 4.0 <F, <80
5 3.5 <Fpq <80
6 30 <F,u <80
7~8 25 <Fyy <80
9~10 35 <Fpy <80
11 ~40 3.0 <Fpu <80
41~128 2.5 <Fpu <80

Table 6.3-1 The Mapping of N and Fptd 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 Interrpt Controller

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 senicing timing-critical events, and the second type is the Interrupt Request (IRQ) for
senicing other general-purpose events. An FIQ interrupt occurs when the signal nFIQ to the CPU is
asserted, and a IRQ interrupt occurs 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 senice routine
in-process can be interrupted by a new coming FIQ interrupt; howewver, 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 O to 7.
Interrupt sources with priority level 0 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 0 will become a FIQ interrupt to
the CPU. Aninterrupt 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 lewvels 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 senice routines
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6.5 SDRAM Interface Controller

6.5.1 Overview

The SDRAM Controller support DDR2 type SDRAM. The memory device size type can be up to 1G bits.
Only 16-bit data bus width is supported. The total system memory size can up to 128M 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. The EAHB add the down-count address mode, byte-enable signal and explicit burst access
number. The explicit access number function is reached by modify the HBURST signal to EHBURST
and it represent 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 the 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 queue0 isthe SDRAM active data access request. Simultaneous, 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 also can 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 generate 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

®  Built-in 128MB/ 64MB DDR2 SDRAM Memory in LQFP package

® Clock speed up to 150 MHz

®  Support 16-bit data bus width
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6.6 External Bus Interface

6.6.1 Overview

This chip is equipped with an external bus interface (EBI) for external device use. To sawe 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
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6.7 General Purpose 1/0

6.7.1 Overview

This chip has up to 104 General-Purpose 1/O (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 1/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 I/O pins are configured in General-Purpose /O Input mode.
6.7.2 Features
® Three 1/O modes:

- Push-Pull Output mode
- Open-Drain Output mode
- Input only with high impendence mode

TTL/Schmitt trigger input selectable

I/O pin can be configured as interrupt source with edge/level setting

Supports High Drive and High Slew Rate I/O mode in PB.0~PB.7

Supports independent pull-up and pull-down control

Enabling the pin interrupt function will also enable the wake-up function
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6.8 Peripheral DMA Controller

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 controller, PDMAO and PDMA1

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, 12C 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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6.9 Timer Controller (TMR)

6.9.1 Overview

The timer controller includes six 32-bit timers, Timer0 ~ 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 Timer>5.
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6.10 Pulse Width Modulation (PWM)

6.10.1 Overview

This chip has 2 PWM controllers, PWMO0 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.
Dead-Zone generator utilize PWM clock as clock source. Once 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, itis 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, CHY7), 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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6.11 Watchdog Timer

6.11.1 Overview

The purpose of Watchdog Timer (WDT) is to perform a systemreset 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 Idle/Power-down mode.
6.11.2 Features

20-bit free running up counter for WDT time-out interval

Selectable time-out interval (24 ~ 220) and the time-out interval is 0.48828125ms ~ 32s 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 3 WDT_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.
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6.12 Windowed 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
WWODT time-out window period flexible.

®  Supports 4-bit value (PSCSEL) to programmable maximum 11-bit prescale counter
period of WWDT counter.
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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_VDD) 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.

Supports power on/off control mechanism to control system core power.
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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 conwersion on data received from the peripheral and a parallel-to-serial
conwersion 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
transmission direction

® Supports PDMA transfer function
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6.15 Smart Card Host Interface

6.15.1 Overview

The Smart Card Interface controller (SC controller) is based on ISO/IEC 7816-3 standard and fully
compliant with PC/SC Specifications. It also provides status of card insertion/removal.
6.15.2 Features

ISO 7816-3 T =0, T =1 compliant

EMV2000 compliant

Three I1SO 7816-3 ports

Separates receive/transmit 4 byte entry FIFO for data payloads
Programmable transmission clock frequency

Programmable receiver buffer trigger level

Programmable guard time selection (11 ETU ~ 267 ETU)

One 24-bit timer and two 8-bit timers for Answer to Reset (ATR) and waiting times
processing

Supports auto direct / inverse convention function

Supports transmitter and receiver error retry and error number limiting function

Supports hardware activation sequence process, and the time between PWR on and CLK
start is configurable

Supports hardware warm reset sequence process

Supports hardware deactivation sequence process

Supports hardware auto deactivation sequence when detected the card removal
Supports UART mode

- Full duplex, asynchronous communications

- Separates receiving / transmitting 4 bytes entry FIFO for data payloads
- Supports programmable baud rate generator

- Supports programmable receiver buffer trigger level

- Programmable transmitting data delay time between the last stop bit leaving the TX-
FIFO and the de-assertion by setting EGT (SCn_EGT[7:0])

- Programmable even, odd or no parity bit generation and detection

- Programmable stop bit, 1- or 2- stop bit generation
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6.16 I2C Serial Interface Controller

6.16.1 Overview

12C is a two-wire, bi-directional serial bus that provides a simple and efficient method of data exchange
between devices. The 12C standard is a true multi-master bus including collision detection and arbitration
that prevents data corruption if two or more masters attempt to control the bus simultaneously.

There are four sets of 12C controllers which support Power-down wake-up function.

6.16.2 Features

The 12C bus uses two wires (SDA and SCL) to transfer information between devices connected to the
bus. The main features of the 12C bus include:

Supports up to three 12C ports
Master/Slave mode
Bidirectional data transfer between masters and slaves

Multi-master bus (no central master)

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

® Arbitration between simultaneously transmitting masters without corruption of serial data
on the bus

®  Serial clock synchronization allow devices with different bit rates to communicate via one
serial bus

®  Built-in 14-bit time-out counter requesting the I2C interrupt if the 12C bus hangs up and
timer-out counter overflows

Programmable clocks allow for versatile rate control
Supports 7-bit addressing and 10-bit addressing mode
Supports multiple address recognition ( four slave address with mask option)

Supports Power-down wake-up function

Supports setup/hold time programmable
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6.17 Serial Peripheral Interface (SPI)

6.17.1 Overview

The Serial Peripheral Interface (SPI) applies to synchronous serial data communication and allows full
duplex transfer. Devices communicate in Master/Slave mode with the 4-wire bi-direction interface. The
chip contains up to one set of SPI controllers performing a serial-to-parallel conwversion on data received
from a peripheral device, and a parallel-to-serial conwersion on data transmitted to a peripheral device.
Each SPI controller can be configured as a master or a slave device and supports the PDMA function
to access the data buffer.

6.17.2 Features
Up to two sets of SPI controllers

Supports Master or Slave mode operation

Master mode up to 100 MHz and Slave mode up to 30 MHz (when chip works at VDD =
2.7~3.6V)

Configurable bit length of a transaction word from 8 to 32-bit
Provides separate 4-level depth transmit and receive FIFO buffers
Supports MSB first or LSB first transfer sequence

Supports Byte Reorder function

Supports Byte or Word Suspend mode

Supports PDMA transfer

Supports one data channel half-duplex transfer

Supports receive-only mode
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6.18 Quad Serial Peripheral Interface (QSPI)

6.18.1 Overview

The Quad Serial Peripheral Interface (QSPI) applies to synchronous serial data communication and
allows full duplex transfer. Devices communicate in Master/Slave mode with the 4-wire bi-direction
interface. The chip contains one QSPI controller performing a serial-to-parallel conwersion on data
received from a peripheral device, and a parallel-to-serial conversion on data transmitted to a peripheral
device.

The QSPI controller supports 2-bit Transfer mode to perform full-duplex 2-bit data transfer and also
supports Dual and Quad /O Transfer mode and the controller supports the PDMA function to access
the data buffer.

6.18.2 Features

Supports Master or Slave mode operation

Master mode up to 100 MHz and Slave mode up to 100 MHz (when chip works at VDD =
2.7~3.6V)

Supports 2-bit Transfer mode

Supports Dual and Quad /O Transfer mode

Configurable bit length of a transaction word from 8 to 32-bit
Provides separate 8-level depth transmit and receive FIFO buffers
Supports MSB first or LSB first transfer sequence

Supports Byte Reorder function

Supports Byte or Word Suspend mode

Supports PDMA transfer

Supports 3-Wire, no slave selection signal, bi-direction interface

Supports one data channel half-duplex transfer

Supports receive-only mode
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6.19 I2S Controller (I12S)

6.19.1 Overview

The 12S controller consists of 12S and PCM protocols to interface with external audio CODEC. The I2S
and PCM interface supports 8, 16, 18, 20 and 24-bit left/right precision in record and playback. When
operating in 18/20/24-bit precision, each left/right-channel sample is stored in a 32-bit word. Each
left/right-channel sample has 24/20/18 MSB bits of valid data and other LSB bits are the padding zeros.
When operating in 16-bit precision, right-channel sample is stored in MSB of a 32-bit word and left-
channel sample is stored in LSB of a 32-bit word.

The following are the property of the DMA.

® When 16-bit precision, the DMA always 8-beat incrementing burst (FIFO_TH = 0) or 4-
beat incrementing burst (FIFO_TH =1).

® \When 24/20/18-bit precision, the DMA always 16-beat incrementing burst (FIFO_TH = 0)
or 8-beat incrementing burst (FIFO_TH = 1).

® Always bus lock when 4-beat or 8-beat or 16-beat incrementing burst.

® \When reach eighth, quarter, middle and end address of destination address, a DMA_IRQ
is triggered to CPU automatically.

An AHB master port and an AHB slawe port are offered in I12S controller.

6.19.2 Features
®  Support 12S interface record and playback
- Left/right channel
8, 16, 20, 24-bit data precision
- Mater and slave mode
® Support PCM interface record and playback
- Two slots
8, 16, 20, 24-bit data precision
- Master mode
Use DMA to playback and record data, with interrupt

Support two addresses for left/right channel data and different slots
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6.20 Ethernet MAC Controller (EMAC)

6.20.1 Overview
This chip provides 2 Ethernet MAC Controller (EMAC) for Network application.

The Ethernet MAC controller consists of IEEE 802.3/Ethernet protocol engine with internal CAM function
for recognizing Ethernet MAC addresses; Transmit-FIFO, Receive-FIFO, TX/RX state machine
controller, time stamping engine for IEEE 1588, Magic Packet parsing engine and status controller.

The EMAC supports RMII (Reduced MIl) interface to connect with external Ethernet PHY.

6.20.2 Features

Supports IEEE Std. 802.3 CSMA/CD protocol

Supports Ethernet frame time stamping for IEEE Std. 1588 — 2002 protocol
Supports both half and full duplex for 10 Mbps or 100 Mbps operation
Supports RMII interface

Supports MIl Management function to control external Ethernet PHY

Supports pause and remote pause function for flow control

Supports long frame (more than 1518 bytes) and short frame (less than 64 bytes)
reception

Supports 16 entries CAM function for Ethernet MAC address recognition
Supports Magic Packet recognition to wake system up from power-down mode

Supports 256 bytes transmit FIFO and 256 bytes receive FIFO

Supports DMA function
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6.21 High Speed USB 2.0 Device Controller (HSUSBD)

6.21.1 Overview

The USB device controller interfaces the AHB bus and the UTMI bus. The USB controller contains both
the AHB master interface and AHB slawe interface. CPU programs the USB controller registers through
the AHB slawe interface. For IN or OUT transfer, the USB device controller needs to write data to memory
or read data from memory through the AHB master interface. The USB device controller is complaint
with USB 2.0 specification and it contains 12 configurable endpoints in addition to control endpoint.
These endpoints could be configured to BULK, INTERRUPT or ISOCHRONOUS. The USB device

controller has a built-in DMA to relieve the load of CPU.

6.21.2 Features
USB Specification reversion 2.0 compliant
Supports 12 configurable endpoints in addition to Control Endpoint

Each of the endpoints can be Isochronous, Bulk or Interrupt and either IN or OUT
direction

® Three different operation modes of an in-endpoint — Auto Validation mode, Manual
Validation mode, Fly mode

Supports DMA operation
4096 Bytes Configurable RAM used as endpoint buffer
® Supports Endpoint Maximum Packet Size up to 1024 bytes
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6.22 USB 2.0 Host Controller (USBH)

6.22.1 Overview

This chip is equipped with a USB 2.0 HS/FS Host Controller (USBH) that supports Enhanced Host
Controller Interface (EHCI) and Open Host Controller Interface (OpenHCI, OHCI) Specification, a
register-level description of a host controller, to manage the devices and data transfer of Universal Serial
Bus (USB).

The USBH supports an integrated Root Hub with eight USB ports (two ports with on-chip USB 2.0 high
speed transceiver and up to six USB 1.1 Host Lite ports), a DMA for real-time data transfer between
system memory and USB bus, port power control and port over current detection.

The USBH is responsible for detecting the connect and disconnect of USB devices, managing data
transfer, collecting status and activity of USB bus, providing power control and detecting over current of

attached USB devices.

6.22.2 Features

® Compliant with Universal Serial Bus (USB) Specification Revision 2.0.

® Supports Enhanced Host Controller Interface (EHCI) Specification Revision 1.0

®  Supports Open Host Controller Interface (OpenHCI) Specification Revision 1.0.

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

®  Supports Control, Bulk, Interrupt, Isochronous and Split transfers.

® Supports an integrated Root Hub.

®  Supports a port routing logic to route full/low speed device to OHCI controller.

® Supports a USB host port with on-chip USB2.0 high speed transceiver shared with USB
device (dual-role function).

® Supports a USB host only port with on-chip USB2.0 high speed transceiver.

®  Supports up tosix USB 1.1 Host Lite ports.

® Supports port power control and port over current detection.

® Supports DMA for real-time data transfer.
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6.23 Controller Area Network (CAN)

6.23.1 Overview

The C_CAN consists of the CAN Core, Message RAM, Message Handler, Control Registers and Module
Interface. The CAN Core performs communication according to the CAN protocol version 2.0 part A and
B. The bit rate can be programmed to values up to 1MBit/s. For the connection to the physical layer,
additional transceiver hardware is required.

For communication on a CAN network, individual Message Objects are configured. The Message
Objects and Identifier Masks for acceptance filtering of received messages are stored in the Message
RAM. All functions concerning the handling of messages are implemented in the Message Handler.
These functions include acceptance filtering, the transfer of messages between the CAN Core and the
Message RAM, and the handling of transmission requests as well as the generation of the module
interrupt.

The register set of the C_CAN can be accessed directly by the software through the module interface.
These registers are used to control/configure the CAN Core and the Message Handler and to access
the Message RAM.

6.23.2 Features

Supports CAN protocol version 2.0 part A and B

Bit rates up to 1 MBit/s

32 Message Objects

Each Message Object has its own identifier mask

Programmable FIFO mode (concatenation of Message Objects)

Maskable interrupt

Disabled Automatic Re-transmission mode for Time Triggered CAN applications
Programmable loop-back mode for self-test operation

16-bit module interfaces to the AMBA APB bus

Supports wake-up function
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6.24 Flash Memory Interface (FMI)

6.24.1 Overview

The Flash Memory Interface (FMI) in this chip has DMA unit and FMI unit. The DMA unit provides a
DMA (Direct Memory Access)function for FMI to exchange data between system memory (ex. SDRAM)
and shared buffer (128 bytes), and the FMI unit control the interface of SD0O/eMMCO or NAND Flash.
The interface controller can support SD0/eMMCO and NAND-type Flash and the FMI is cooperated with
DMAC to provide a fast data transfer between system memory and cards.
6.24.2 Features

Supports single DMA channel and address in non-word boundary.

Supports hardware Scatter-Gather function.

Supports 128Bytes shared buffer for data exchange between system memory and Flash
device. (Separate into two 64 bytes ping-pong FIFO).

Supports SD0/eMMCO Flash device.
Supports SLC and MLC NAND type Flash.

Adjustable NAND page sizes. (2048B+spare area, 4096B+spare area and 8192B+spare
area).

®  Supports up to 8hit/12bit/24bit hardware ECC calculation circuit to protect data
communication.

®  Supports programmable NAND timing cycle
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6.25 Secure Digital Host Controller (SDH)

6.25.1 Overview

The Secure Digital Host Controller (SD Host) has DMAC unit and SD unit. The DMAC unit provides a
DMA (Direct Memory Access) function for SD to exchange data between system memory and shared
buffer (128 bytes), and the SD unit controls the interface of SD/SDHC. The SD Host Controller can
support SD/SDHC and cooperated with DMAC to provide a fast data transfer between system memory
and cards.

6.25.2 Features

® AMBA AHB master/slave interface compatible, for data transfer and register read/write.

®  Supports single DMA channel.

® Supports hardware Scatter-Gather function..

® Using single 128 Bytes shared buffer for data exchange between system memory and
cards.

® Synchronous design for DMA with single clock domain, AHB bus clock (HCLK).

® Interface with DMAC for register read/write and data transfer.

® Supports SD/SDHC card.

® Completely asynchronous design for Secure Digital with two clock domains, HCLK and

Engine clock, note that frequency of HCLK should be higher than the frequency of
peripheral clock.
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6.26 Cryptographic Accelerator (CRYPTO)

6.26.1 Overview

The Crypto (Cryptographic Accelerator) includes a secure pseudo random number generator (PRNG)
core and supports AES, SHA, HMAC, RSA and ECC algorithms.

The PRNG core supports 64 bits, 128 bits, 192 bits, and 256 bits random number generation.

The AES accelerator is an implementation fully compliant with the AES (Advance Encryption Standard)
encryption and decryption algorithm. The AES accelerator supports ECB, CBC, CFB, OFB, CTR, CBC-
CS1, CBC-CS2, and CBC-CS3 mode.

The SHA accelerator is an implementation fully compliant with the SHA-160, SHA-224, SHA-256, SHA-
384, and SHA-512 and corresponding HMAC algorithms.

The ECC accelerator is an implementation fully compliant with elliptic curve cryptography by using
polynomial basis in binary field and prime filed.

The RSA accelerator is an implementation fully compliant with 1024 and 2048 bit RSA cryptography.

6.26.2 Features
® PRNG
- Supports 64 bits, 128 bits , 192 bits, and 256 bits random number generation
® AES
- Supports FIPS NIST 197
- Supports SP800-38A and addendum
- Supports 128, 192, and 256 bits key
- Supports both encryption and decryption
- Supports ECB, CBC, CFB, OFB, CTR, CBC-CS1, CBC-CS2, and CBC-CS3 mode
- Supports key expander
® SHA
- Supports FIPS NIST 180, 180-2
- Supports SHA-160, SHA-224, SHA-256, SHA-384, and SHA-512
® HMAC
- Supports FIPS NIST 180, 180-2

- Supports HMAC-SHA-160, HMAC-SHA-224, HMAC-SHA-256, HMAC-SHA-384, and
HMAC-SHA-512

® ECC

- Supports both prime field GF(p) and binary filed GF(2m)

- Supports NIST P-192, P-224, P-256, P-384, and P-521

- Supports NIST B-163, B-233, B-283, B-409, and B-571

- Supports NIST K-163, K-233, K-283, K-409, and K-571

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

- Supports modulus division, multiplication, addition and subtraction operations in GF(p)
® RSA

- Supports both encryption and decryption
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6.27 Capture Sensor Interface Controller (CAP)

6.27.1 Overview

The Image Capture Interface is designed to capture image data from a sensor. After capturing or
fetching image data, it will process the image data, and then FIFO output them into frame buffer.

6.27.2 Features

® 8-bit RGB565 sensor

® 38-bit YUV422 sensor

® Supports CCIR601 YCbCr color range scale to full YUV color range

® Supports 4 packaging format for packet data output: YUYV, Y only, RGB565, RGB555

® Supports YUV422 planar data output

® Supports the CROP function to crop input image to the required size for digital application

® Supports the down scaling function to scale input image to the required size for digital
application

® Supports frame rate control

® Supports field detection and even/odd field skip mechanism

® Supports packet output dual buffer control through hardware buffer controller

® Supports negative/sepia/posterization color effect
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6.28 Analog to Digitial Converter (ADC)

6.28.1 Overview

The NuMicro® NUC980 series contains one 12-bit Successive Approximation Register analog-to-digital
converter (SAR A/D conwerter) with 9 input channels.

6.28.2 Features

Resolution: 12-bit resolution

DNL: +/-1.5LSB, INL: +/-3 LSB

Data Rate up to 200kSPS

Analog Input Range: VRer to AGND, can be rail-to-rail
Analog Supply: 2.7-3.6V

Digital Supply: 1.2V

9 Single-Ended analog inputs

Auto Power Down

Low Power Consumption: 2170uW (at 200k SPS), < 1uA
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7 ELECTRICAL CHARACTERISTICS

7.1 Absolute Maximum Ratings

PARAMETER SYMBOL MIN. MAX UNIT
Vvop12—Vvss Core DC Pow er Supply -0.3 +1.5 \%
Vvpbp3z—Vvss /O DC Pow er Supply -0.3 +4.6 Vv
MVbbp - MVvss(@) /O DC Pow er Supply for DDR2 Type SDRAM -0.3 +2.3
Vin Input Voltage Vvss-0.3 +5 \%
Ta Ambient Operating Temperature -40 +85 °C
T, Junction Operating Temperature -40 +125 °C
Tst Storage Temperature -55 +150 °C
Iop Maximum Current into CORE_VDD - 200 mA
Iss Maximum Current out of CORE_VSS - 200 mA
Maximum Current sunkby a /O pin - 20 mA
Maximum Current sourced by a /O pin - 30 mA
o Maximum Current sunk by total /O pins - 200 mA
Maximum Current sourced by total /O pins - 200 mA

Note: Exposure to conditions beyond those listed under absolute maximum ratings may adversely affects the lift and reliability of
the device.
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7.2 DC Electrical Characteristics

7.2.1 NUC980 Series DC Electrical Characteristics
(VDD33-VSS=3.3V, TA =25°C, FOSC = 12 MHz unless otherwise specified.)

Specification
Parameter Sym. Test Conditions
MIN. | TYP. | Max. Unit
Core Operation voltage Vpp12 1.14 1.2 1.32 \%
/O Operation Voltage Vb33 2.97 3.3 3.63 \Y,
Memory /O Operation Voltage|
for DDR2 MV pp 1.70 1.8 1.90 V
Battery Operation Voltage VgaTa3 2.0 3.3 3.63 \%
USB Operation Voltage (1) V UsBo_voDi2 \Y
VuysB1 vopi2 1.14 1.2 1.32
USB Operation Voltage (2) V UsBo_voDs3 2.97 3.3 3.63 \
VusB1 vbss
Vss
Pow er Ground -0.3 \%
AVss
Analog Operating Voltage AVppas 2.97 33 3.63 \%
Analog Reference Voltage AVref 0 AVppas \%
\op12 150 mA Vop12 =1.2V
|NNDD_1 50 mA MVDD =1.8V
Vpps3 =3.3V
. bseo_vop12.1 5 MA | 7A = 25°C, Fosc = 12 MHz
Current COI’]SUI"T]ptIOI’] of luse1 vDD12 1 75 mA Frequency of CPUCLK/DDR2_CLK is
Normal Operating Mode 1 — ‘ 300/150 MHz.
lusgo_vopaa_1 35 mA All'lPs on, all GPIO are input w ith pull-up.
lusB1 vDD33 1 35 mA
lBAT33 1 100 UA
I\/DD12 132 mA VDD12 =1.2V
Imvop_2 44 mA MVop = 1.8V
Vbpsz =3.3V
Current Consumoton of lusao_vop12_2 5 MA | TA = 25°C, Fosc = 12 MHz
rrent Consumption o .
. ¥ luse1_vbp12_2 7.5 mA Frequency of CPUCLK/DDR2_CLK is
Normal Operating Mode 2 _ _ 264/132 MHz.
lusso_vopas 2 35 mA AllIPs on, all GPIO are input w ith pull-up.
lusB1 vDD33 2 35 mA
lBAT33 2 100 UA
Current Consumption of lsToBY_voD12 3 mA Vop12=1.2V
Pow er Dow n Mode lsToBY_MVDD 6 mA MVpp = 1.8V
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Specification
Parameter Sym. Test Conditions
MIN. | TYP. | Max. Unit
lsToBY VvDD33 5 pA Vppsz =3.3V
|STDBY7USBQVD|:K1 0 pA Vuseo_vooss = 3.3V
|STDBY_USl31_VDD&J 0 pA Vuss1_vooes =3.3V
lsToBY_USBO VDD 25 pA Vusgo_vooiz = 1.2V
lsToBY_USB1 VDDIZ 25 pA Vuss1_ voorz =1.2V
lsToBY_AvDD33 25 pA AVpp33=3.3V
lsToBY_VBAT33 100 pA Vgat3z=3.3V
e | . -
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7.2.2 NUC980 Series GPIO Characteristics
(Vppas-Vss=3.3 V, TA =25°C, Fosc = 12 MHz unless otherwise specified.)

Input Leakage Current Vvpp3z =3.63V
lLk1 -10 - 10 pA

PA, PB, PC, PD, PE, PF, PG 0V <Vin< Vvpp33

Input Low Voltage

PA, PB, PC, PD, PE, PF, PG Vit - - 0.8 V. [Vopss=3.63V

(TTL input)

Input High Voltage

PA, PB, PC, PD, PE, PF, PG ViHL 2.0 - - \% Vb33 =3.63V

(TTL input)

Input Low Voltage

PA, PB, PC, PD, PE, PF, PG, Viee 0.3*"Vopsgl  V
(Schmitt input)

Input High Voltage

PA, PB, PC, PD, PE, PF, PG, Vinz 0.7*Vbps3 \
(Schmitt input)

Hysteresis voltage

PA, PB, PC, PD, PE, PF, PG Viy 0.2*Vpps3 \
(Schmitt input)

Source Current Vopas = 3.63V
PA, PB, PC, PD, PE, PF, PG| st 8 ™V =Vopss-0.4
(Push-pull Mode) IN=V ppz3-0.
Sink Current
VDD33=3.63V
PA, PB, PC, PD, PE, PF, PG Isk1 8 mA
Vin=Vss+0.4
(Push-pull Mode)
Input Pull-up Resistance Vpp33=3.63V, apply GPIO pin Vin= 0V and
PA PB. PC. PD. PE. PF. PG Reu - - 82 KQ measure the input current
HDS Reverse the current to Resistor value, R=V/I

Vpp33=3.63V, apply GPIO pin Vin= 3.63V and
Rep - - 91 kQ measure the input current

Reverse the current to Resistor value, R=V/I

Input Pull-dow n Resistance
PA, PB, PC, PD, PE, PF, PG
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7.3 AC Electrical Characteristics

7.3.1 External 12MHz High Speed Crystal

Symbol Parameter Min. Typ. Max Unit  |Test Conditions

VHxT Operation Voltage 2.97 3.3 3.63 \% Vuxt =Vbp33

Ta Temperature -40 - 85 °C -

fruxt Clock Frequency - 12 - MHz -

IHxT Operating Current - 0.8 - mA TA=25°C, AVpp33=3.3V

Note: Guaranteed by characterization results, nottested in production.

7.3.1.1 Typical Crystal Application Circuits

Crystal ESR (ohm) C1, C2
12 MHz <50 15 pf
XT1_IN XT1_OUT
i !
12 MHz
Crystal
Vss Vss

Figure 7.3-1 Typical HXT Crystal Application Circuit
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7.3.2 External 32.768 kHz Low Speed Crystal

Symbol Parameter Min. Typ. Max Unit [Test Conditions
Vixr Operation Voltage 2.97 3.3 3.63 \% Vixt =Vears
Ta Temperature -40 - 85 °C -
fuxr Clock Frequency - 32.768 - kHz -
lLxT Operating Current 1.6 UA  [TA=25°C, Vgaru=3.3V

Note: Guaranteed by characterization results, nottested in production.

7.3.2.1  Typical Crystal Application Circuits

Crystal C1 c2
32.768 kHz 15 pf 15 pf
X32_IN X32_OUT
i i
Crystal
Cil—— 7J:77C2
Vss Vss

Figure 7.3-2 Typical LXT Crystal Application Circuit
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7.3.3 Power Sequence & nRESET Timing

7.3.3.1 Power up Sequence

Power up Sequence & nRESET Timing Case 1

When Tvbpssz =2 Tmvobp 2 Tvbpi2 (the time of delay gap between < 0.5mS is prefer).

Note:
1. Thetimeofdelaygap is meaningthattiming between Tvppas with Tvppiz.
2. If the time of delay gap < 0.5mSwill be effective to prevent that transientphenomenon by power-on.
Voltage (V)
A \ ]
| 1
| ]
3.30 = -
| - :
s |
; |
— _?"_ — - 0.7Vpoy;  RESET Schmitt Positive Threshold :
| I
| ]
(POR33) 1.83 ! : :
1
| I
/ | |
1.2v
/ :
(Por12) 078 | "
/ | ] H
; i ol
Valid Power On Setting Value !
SK
41
1

ETET ool s ' ' >
. Me—mm-- Pt m = e > Time (ms)

1$0.5ms || 210 ms | | 75 ms I
[ e | b >
I I
Moare than 9 Tyr 1y : Power On Setting Pin
| Internal Pull-Up Disable
AVooss Y — PRESETpin = e
Vooss
Vooz Internal Reset e sesccsees

Figure 7.3-3 Power up Sequence & nRESET timing Case 1
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Power up Sequence & nRESET Timing Case 2

When Tvbbpi2 = Tmvbb = Tvbbasgs, it is acceptable as the below figure. (the time of delay gap between <
1mS is prefer)

Note:
1. Thetimeofdelaygap is meaningthattiming between Tvpp12 with Tyvppas.

2.  Thetimeofdelaygap < 1mSis prefer although NUC980 has that protection of latchup prevention.

Voltage (V)

A i i !
| 1 1
I 1 |
I 1 |

3.30 ! ! , —
I 1 I .-
I | I ~
I 1 I .
I | e
I 1 I,
} ! — =/~ 0.7V RESET Schmitt Positive Threshold
| 1
I 1
I ! /
{POR33) 1.83 . :

|
| / /
| 1 R
‘ .
|
‘ /

L
I
]
1
I
I
]
|
1.2v -
[

| I
1 . |
(POR12) 0.76 +
1 I

ﬂ / ' ! ! : |

X \7\:\ >\ } f Valid Power On Setting Value -

t 1 I ¢
Ev_i_rr—/ L . w L [ >
= = - —— = ‘ : >

S Time (ms)

#:1 ms h: ‘* r 75ms ):

1 ] 1
e o Fommmmm—m >
I I I
More than 9 Ty n I Power On Setting Pin
| Internal Pull-Up Disable
AVooss NRESET pin =~ == « == « =
Voo
Vop1z ———— Internal Reset — - - — . -
MVoo

Figure 7.3-4 Power up Sequence & nRESET timing Case 2

7.3.3.2 Power down Sequence,

Power down sequence between AVbb33/Vbbss, Vbbiz and MV is don’t care.

Note:
1.  Tvpbizrepresents Vpbiz powered time.

2. Twmvobp represents MVop powered time.

3.  Tvopssrepresents Vbbss/AVopss powered.
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7.3.4 NRESET PIN characteristics

Symbol | Parameter Min. | Typ.| Max. | unit Test Conditions

Negative going threshold

- - % =
ViR | (schmitt input), nNRESET 0.3Voozy  V Viooss =3.3V

Positive going threshold 0.7 v v —33v
VikR | (Schmitt Input), NRESET B pp33 ==
Vbp33=3.63V, apply nRESET pin Vin=
Rest |Internal nRESET pin pull up resistor - - 84 KO |3.63Vandmeasure theinput current
Reverse the current to Resistor value,
R=V/I
tere  [NRESET input filtered time 32 us Vo33 =3.3V
Note: Guaranteed by characterization and design results, nottested in production.
7.3.5 PLL characteristics
Symbol Param eter Conditions Min Typ Max Unit
for PLL input clock 12 MHz
folour  [PLL muttiplier output clock 25 500 MHz
Ts PLL stable time[*1] 100 200 us
Jitter Cycle-to-cycle Jitter[*2]  |Peak to peak @ 300M 150 ps
bo12 Pow er consumption Vop12=1.2V @500MHz 3 mA

Note: Guaranteed by characterization and design results, nottested in production.
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7.3.6 EBI Timing

Symbol Parameter Min Typ Max Unit Test Condition
Address Setup Time to EBI_nCS } _ 4] ;
Tacs Falling Edge 0 Toue
EBI_nCS Setup Time to
Ticos EBI_nWE or EBI_nOE Falling - 1 - Thowk!™ -
Edge
Tice EBl_ nWE or E_?_!_nOE Active Low 1 _ 32 Troud™ R
ime
EBI_ nCS Hold Time from
Ticon EBI_nWE or EBI_nOE Rising 0 - 8 Thowk! -
Edge
T EBI_DATA Read Setup Time to 1 _ _ T 1 ;
SU_EBLRD EBI_nOE Rising Edge HoK
Notes:
1. Thewk is the period of EBI's operating clock.

Table 7.3-1 EBI Characteristics

EBI_ADDRI[9:0]
4—Tiacs— W
EBI_nCS[4:0]
——Ticos—» 4—Tcor—»
EBI_nWE,
EBI_nBE[1:0] < Twcces >
EBI_DATA[15:0 .
(Wiite)] Valid Data
471—[(305—’ <7T|COH_>
EBI_nOE N
il tACCH: »
— —
TSUfEELRD
EBI_DATA[15:0 )
(Read)] Valid Data

Figure 7.3-5 External Bus Interface Timing Diagram
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7.3.7 12C Interface Timing
Symbol Param eter Standard Mode? Fast Mode™? Unit
Min Max Min Max

tow SCL low period 4.7 - 1.3 - ys
tHicH SCL high period 4 - 0.6 - ps
tsu;sTA Repeated START condition setup time 4.7 - 0.6 - s
thp; sTA START condition hold time 4 - 0.6 - ys
tsu; sTo STOP condition setup time 4 - 0.6 - Hs
taur Bus free time 4.7% - 1.28% - us
tsupat Data setup time 250 - 100 - ns
tHD:DAT Data hold time oM 3.450 oM 0.8" Us
tr SCL/SDA rise time - 1000 20+0.1Cp 300 ns
t SCL/SDA falltime - 300 - 300 ns
Co Capacitive load for each bus line - 400 - 400 pF
Notes:

Guaranteed by characteristic, not tested in production

HCLK must be higher than 2 MHz to achieve the maximum standard mode I°C frequency. It must be higher than 8

MHz to achieve the maximum fast mode I°C frequency.

3. PPC controller must be retriggered immediately at slave mode after receiving STOP condition.
The device must internally provide a hold time of at least 300 ns for the SDA signal in order to bridge the undefined
region of the falling edge of SCL.
5. The maximum hold time of the Start condition has only to be met if the interface does not stretch the low period of
SCL signal.

Table 7.3-2 I2C Interface Characteristics

Repeated

STOP  START START STOP

12C_SDA
Teur
12C_SCL
A{—HDisTA THD_DAT Tsu_par Tsu_sTa ¥sufsto
Figure 7.3-6 12C Interface Timing Diagram
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7.3.8  SPl Interface Timing
7.3.8.1 SPI Master Mode Timing

Specificaitons Test Conditions
Symbol Param eter

Min Typ Max Unit

FspicLk
SPI clockfrequency - - 100 MHz 27V<Vpps3.6V,CL=30pF

1/ Tspicik
toikn Clock output High time Tspicik /2 ns
torke Clock output Low time Tspicik /2 ns
tos Data input setup time 1.8 - - ns
ton Data input hold time 3.8 - - ns
tv Data output valid time - - 11 ns
Note:

Table 7.3-3 SPI Master Mode Characteristics

|I<—tCLKH—>|I<—tCLKL—>|
CLKP=0 \
SPIx_CLK | | : [ :
CLKP=1
! i | i
| -t | | |
T T T
SPIx_MOSI X Dat}a Valid Déata valid | X [
T + + : CLKP=0, TX_NEG=1, RX_NEG=0
| or
; : CLKP=1, TX_NEG=0, RX_NEG=1
SPIx_MISO X Dath Valid D?Ia Valid I
I I
[
I

|
|
[
|
|
|
|
A
SPIx MOSI Data Valid X Dafa Valid X
- |

| or
) CLKP=1, TX_NEG=1, RX_NEG=0
SPIx_MISO Data Valid Data Valid X

Figure 7.3-7 SPI Master Mode Timing Diagram

CLKP=0, TX_NEG=0, RX_NEG=1
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7.3.8.2 SPI Slave Mode Timing

Symbol |Parameter : .

Min Typ Max Unit
FspicLk 2.7V <Vpop<3.6V,CL=30
1/ TspICLK SPI clock frequency - - 30 MHz bF
tcLKH Clock output High time Tspicik/ 2 ns
tcLkL Clock output Low time Tspicik/ 2 ns
¢ S| lect setup tim 1 TspicLK N 2.7V <Vbop<3.6V,CL=30
ss ave select setup time tons | - S oF
tsH Slave select hold time 1 TspicLk|- - ns
tbs Data input setup time 1 - - ns
toH Data input hold time 3 - - ns

< < =

tv Data output valid time - - 10 ns ?)IZ V<Vop=3.6V,CL=30
Note:

Table 7.3-4 SPI Slave Mode Characteristics
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SPIx_SS

SPIx_CLK

SPI data output
(SPIx_MISO)

(SPIx_MOSI)

SPIx_SS

SPIx_CLK

(SPIx_MISO)

SPI data input
(SPIx_MOSI)

SPI data input

_ |
RXNEG=0 | ty I I I I
SPI d | o _’I ] ] ] .
ata output 4< X Data Valid X Data Valid >7
thal [ [ I -
|<38m— fon | —— | |
X Data Valid X Data Valid

SSACTPOL=1
tss

- LL
I
-

|
- : —
SSACTPOL=0 | {
|
| -~ |
CLKPOL=0 | :<_tCLKH_>\<_tCLKL_>' | |
TXNEG=1 | - |
RXNEG=0 | | ] '
| | | | |
| |
CLKPOL=1 | |
TXNEG=0 | | { ) | o
RXNEG=1 v |
! iy | L
Data Valid X Data Valid X >7
Tod! T T ——
|<3§n— forn | ——¥ |
Data Valid X Data Valid X

U

- |
SSACTPOL=1 ) 1
tss N hlSH
|
|
|

Apr., 09, 2021

Figure 7.3-8 SPI Slave Mode Timing Diagram
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7.3.9 QSPI Interface Timing
7.3.9.1 QSPI Master Mode Timing

Specificaitons Test Conditions
Symbol Param eter

Min Typ Max Unit

FspicLk
SPI clockfrequency - - 100 MHz 27V<Vpps3.6V,CL=30pF

1/ Tspicik
toikn Clock output High time Tspicik /2 ns
torke Clock output Low time Tspicik /2 ns
tos Data input setup time 1.8 - - ns
ton Data input hold time 3.8 - - ns
tv Data output valid time - - 15 ns
Note:

Table 7.3-5 QSPI Master Mode Characteristics

|<_tCLKH_>'I<_tCLKL_>|

?.t a Valid :
T T
| |
| ]

CLKP=0 |
QSPIx_CLK I | : ! :
CLKP=1
| | |
| t | | |
1 T 1
QSPIx_MOSI X Datavaid | Datavaid | X |
] ] ]
T T CLKP=0, TX_NEG=1, RX_NEG=0
| | —>l<— : or
} t | CLKP=1, TX_NEG=0, RX_NEG=1
QSPIx_MISO X Dath vaia | |
! :
' l
T

_’lt
QsPIx_MOs| Y Data Valid X oqavaid
- |

T CLKP=0, TX_NEG=0, RX_NEG=1

| or
) CLKP=1, TX_NEG=1, RX_NEG=0
QSPIx_MISO Data Valid Data Valid X

Figure 7.3-9 QSPI Master Mode Timing Diagram

Apr., 09, 2021 Page 229 of 255 Rev 1.22



nuvoToN NUC980
[

7.3.9.2 QSPI Slave Mode Timing

Specificaitons Test Conditions
Symbol Param eter
Min Typ Max Unit

FspicLk

SPI clockfrequency - - 30 MHz 2.7V <Vpp<3.6V,CL=30pF
1/ TspicLk
teLkn Clock output High time Tspicik /2 ns
toike Clock output Low time Tspicik /2 ns
tss Slave select setup time 1 oot ; ns | 27V<Vpp<3.6V,CL=30pF
tsn Slave select hold time 1 TspicLk - - ns
tos Data input setup time 2.1 - - ns
ton Data input hold time 4.1 - - ns
tv Data output valid time - - 11.5 ns 2.7V <Vpp<3.6V,CL=30pF
Note:

Table 7.3-6 QSPI Slave Mode Characteristics
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SSACTPOL=1
|
QSPIx_SS —
SSACTPOL=0

tss

- LL
g
:

_ é !
1T

CLKPOL=0 : <—tCLKH—>\<—tcu<L—>l
TXNEG=1 |
RXNEG=0 | |
QSPIx_CLK | |
CLKPOL=1 | |

TXNEG=0 | |

_ | ===
RXNEG=1 ty |
QSPI dat tput I IL_ _’I : I I -
ata outpu 4< Data Valid Data Valid X
(QSPIx_MISO) ata Vali _ ata Vali | _
|<3§n— toH | |
QSPI data input >< ) X ) 3 X — -
Data Valid Data Valid
(QSPIx_MOSI) ata Vali ata Vali L
[ —— I
SSACTPOL=1 ;I . . 1
QSPIx_SS = sy
SSACTPOL=0 * : : {
I - I
CLKPOL=0 | |t oot b
TXNEG=0 | | | - |
RXNEG=1 | | '
QSPIx_CLK | : : : : |
CLKPOL=1 |
TXNEG=1 I | | | | -
RXNEG=0 | v I I I I
QSPI data output l iy I I — ==
4< X Data Valid X Data Valid >7
(QSPIx_MISO) — I I ——=
|<38m— fon | —— | |
QSPI data input X ! X ! -
Data Valid Data Valid
(QSPIX_MOSI) ava gaved o _

Figure 7.3-10 QSPI Slave Mode Timing Diagram
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7.3.10 12S Interface Timing

Symbol Parameter Min Typ Max Unit Test Condition
Tr_12s Birex  |12S_BITCLK Period 50 - - ns _
Th_ies_sirek | [2S_BITCLK High Time 25 - - ns R
T ies_sireik | 2S_BITCLK Low Time 25 - - ns .

T [2S_BITCLK Rising to Valid R - 6 ns )
DLY_I2S_DO [2S_WS or 12S_DATAO Delay

T 12S_WS or [2S_DATAO Hold Time 1 ) ) ns
HD125.D0  Ifrom[2S_BITCLK Rising

[2S_DATAI Setup Time to

Tsueso s RTCLK Rising ° ) ) " ]
. 2S_DATAI Hold Time from 5 ) . ns .
Ho2s 0l | pSBTCLK Rising

Table 7.3-7 I2S Interface Characteristics

4¢—Tp psprok—————— W

4—T_ 25 pircLk—»4—TH_2s_BimcLk—™

12S_BITCLK —\— —\—

12S_DATAI § §
Tsu_izs_pl 4’; - ;
—> ;‘7 THp_i2s_pI
12S_WSs § §
12S_DATAO i i
ToLy_12s_ po —» o —» 4 Thp_2s po

Figure 7.3-11 12S Interface Timing Diagram
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7.3.11 Ethernet Interface Timing
7.3.11.1 RMII Interface Timing

Symbol Parameter Min Typ Max Unit Test Condition
Te_rmi_rercik  |RMI_REFCLK  Period - 20.0 +/-50 - ns _
ppm
TH_RMII_REFCLK RM“_REFCLK ngh Time 8.0 10.0 12.0 ns -
TL_RMII_REFCLK RM"_REFCLK Low Time 8.0 10.0 12.0 ns -

RMI_REFCLK Rising to Valid
TDLY_RMII_TX RM"_TXEN, RM"_TXDATAO and - - 17.3 ns -
RMI_TXDATA1 Delay

RMI_CRSDV, RMI_RXDATAO
Tsu_rRmI_RX and RMI RXDATA1 Setup Time to 5 - - ns _
RMIl REFCLK Rising

RMI_CRSDV, RMI_RXDATAO
Thp_RMI_RX and RMI_RXDATA1 Hold Time 2 - - ns _
fromRMILREFCLK Rising

Table 7.3-8 RMII Interface Characteristics

44— Tp RmiI_REFCLK P

4—Ty_rmi_rercLk P 4—T rmi_RercLK— P

RMIIx_REFCLK —\— —\—

RMIIX_TXEN
RMIIx_TXDATAO
RMIIx_TXDATA1

—>

—> “7 ToLy_rRMILTX
RMIIx_CRSDV § |
RMIIx_RXDATAO 3 i
RMIIx_RXDATA1 | |
Tsu_rmi_rRx — - 3

4—— Thp_RMILRX

Figure 7.3-12 RMII Interface Timing Diagram
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7.3.11.2 Ethernet PHY Management Interface Timing

Symbol Parameter Min Typ Max Unit Test Condition
Te rvi oc | RMILMDC Period 400 - - ns .
T rvioc | RMILMDC  High Time 200 - - ns .
T rvivoc | RMILMDC Low Time 200 - - ns .

Towy_RuLVDIOWR RMI_MDC Falling to Valid } ) 10 ns )

RMI_MDIO Delay

Tsu_rRMI_MDIORD %::—mglg RISSItr:Jg Time to 10 - - ns -

RMI_MDIO Hold Time from

THD_RMII_MDIORD RMI_MDC Rising 10 - - ns -

Table 7.3-9 Ethernet PHY Management Interface Characteristics

44— TprmiMDc P
4—Ty_rmi_vpc—P4—TL_rmi_mpc—P

RMIIx_MDC I —\—

RMIIx_MDIO §
(Write) 3
ToLy_RMI_MDIOWR > 3 I
RMIIx_MDIO § i
(Read) 3 j
Tsu_RMII_MDIORD 4’3 — 3
> %47 THb_RMII_MDIORD

Figure 7.3-13 Ethernet PHY Management Interface Timing Diagram
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7.3.12 NAND Interface Timing

Symbol Parameter Min Typ Max Unit Test Condition
TH_NAND_nWE NAND_nWE High Time - 13.341" - ns -
TL_NAND_nWE NAND_nWE Low Time - 40 - ns .

THp_paTa_out NAN[ID\ITADI\?JAngEIdREES from - - 308! ns -

Tsu_paTA_IN NANB?KRSTﬁV?EHE?SEg\e to 208! - - ns -
NAND_DATA Hold Time from @31
Thp_paTA IN NAND_ nWE Rising 10 - - ns -
Notes:

1. NAND controller operating clockis 150 MHz and HI_WID (FMI_NANDTMCTL[15:8]) is Ox1.
2. NAND controller operating clockis 150 MHz and LO_WID (FMI_NANDTMCTL[7:0]) is 0x5.
3. NAND controller operating clockis 150 MHz.

Table 7.3-10 NAND Interface Characteristics

NAND_NnCSO0
NAND_NnCS1

NAND_ALE
NAND_CLE

NAND_nRE

| ‘ 4’1 “* Thp_pata_out

i |
| '
; '

TouLy_pata_our — <
! J
|

NAND_DATA[7:0]
(Read)

4—T_nanp_nwe—P4—TH nanp_nwe—
NAND_nWE : i |

| 4’1 “* Thp_paTA_IN
Tsu_pata N 4’1 “* |

NAND_DATA[7:0]
(Write)

Figure 7.3-14 NAND Interface Timing Diagram
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7.3.13 SD Interface Timing
7.3.13.1 Default Mode Timing

Symbol Parameter Min Typ Max Unit Test Condition
SD_CLK Period

Tr_sp_cik - 40 - - ns -
(Data Transfer Mode)
SD_CLK Period

Te_sp_cLk_ID . 2,500 - - ns

(Identification Mode)

Th_sp_cLk SD_CLK High Time - 20 - ns -

TL_sp_cik SD_CLK Low Time - 20 - ns ;
SD_DATA Setup Time to

Tsu_sp N o 5 - - ns -
SD_CLK Rising

T SD DATA Hold Time from
HD_SD_IN 15D CLK Rising

T SD_CLK Falling to 14
- - nS -
PH-SP-CT1\/alid SD_DATA Delay

Table 7.3-11 SD Interface Default Mode Characteristics

4——Tpspok———— M
4—T_ sp c.k—P»4—Tp _sp clk—™

SDx_CLK I

SDx_CMD
SDx_DATA[3:0]
(Input Mode)

Tsuisp N 451 .
—> D — Thp_sp_IN
SDx_CMD §
SDx_DATA[3:0] 3
(Output Mode)
ToLy_sp_outr — P <«

Figure 7.3-15 SD Interface Default Mode Timing Diagram
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7.3.13.2 High-Speed Mode Timing

Symbol Parameter Min Typ Max Unit Test Condition

Tp_sp_cLk SD_CLK Period 20 - - ns _

TH_sD_cLk SD_CLK High Time 7 - - ns _

TL sp_cik SD_CLK Low Time 7 - - ns ;
SD_DATA Setup Time to

Tsu_sp_IN B 6 - - ns .
SD_CLK Rising

Too_so.im SD_DATA Hold Time from 2 ) ) ns i

SD_CLK Rising

SD_CLK Falling to
Towy_sp_out . - - 14 ns -
Valid SD_DATA Delay

SD_DATA Hold Time from

Tho_so_out  |SHCI K Rising 25 - - ns -

Table 7.3-12 SD Interface High-Speed Mode Characteristics

4—Tpspok—————»
4—T_ sp c.k—P»4—Th sp cLk—

SDx_CLK

SDx_CMD
SDx_DATA[3:0]
(Input Mode)

Tsu sp N ﬂ -
—» 4— Thp sp N
SDx_CMD § §
SDx_DATA[3:0] : :
(Output Mode)
4—TpLy_sp_our—— P —» 4 Thp_spour

Figure 7.3-16 SD Interface High-Speed Mode Timing Diagram

Apr., 09, 2021 Page 237 of 255 Rev 1.22



nuvoToN NUC980
[

7.3.14 Capture Sensor Interface Timing

Symbol Parameter Min Typ Max Unit Test Condition
Tp_vear_pcik  |VCAP_PCLK Period 20 - - ns -
Th.vear peik  |VCAP_PCLK High Time - 10.0 - ns -

T vear peik |VCAP_PCLK Low Time - 10.0 - ns -

VCAP_HSYNC, VCAP_VSYNC,
Tsuvear.n  |VCAP_FIELD and VCAP_DATA 4 - - ns -
Setup Time to VCAP_PCLK Rising

VCAP_HSYNC, VCAP_VSYNC,
VCAP_FIELD and VCAP_DATA
Hold Time fromVCAP_PCLK
Rising

Thp_vcar_IN

Table 7.3-13 Capture Sensor Interface Characteristics

4—Tp vcap pck——————— ™
%TLVCAFLPCLK—V%THJCAPJ’CLK—H

VCAP_PCLK / \ —\—

VCAP_HSYNC |
VCAP_VSYNC §
VCAP_FIELD 3

VCAP_DATA

Tsu_veapin — P

47

—» 4— Thp_vear N

Figure 7.3-17 Capture Sensor Interface Timing Diagram
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7.4 Analog Characteristics

7.4.1 12-bit SARADC

Symbol Parameter Min. Typ. Max. Unit Test Conditions
- Resolution - 12 - Bit
DNL Differential Nonlinearity Error - +1 - LSB |Vgeris external AV e pin
INL Integral Nonlinearity Error - -1.2 - LSB |Vgeris external AV pin
Eo Offset Error - +3.7 - LSB [Vreris external AV e pin
Es Gain Error (Transfer Gain) - -6.6 - LSB |Vreris external AV pin
Ea Absolute Error - 4.2 - LSB |Vgeris external AV e pin
- Monotonic Guaranteed
Fapc ADC Clock Frequency - - 16 MHz
Tapc Conversion Time - 20 Clock
Fs Sample Rate - 200k SPS
AVppsz  [Supply Voltage 2.97 3.3 3.63 \%
Ibba1 Supply Current (Avg.) - 1.2 mA  |ADC channel 1 high speed mode
Ippa2 Supply Current (Avg.) - 1.0 mA  |ADC channel 1 low speed mode
Ibpas Supply Current (Avg.) - 0.4 mA
Ik Leakage Current - 0.1 - UuA
AVrer Reference Voltage 2 - AVppas \%
Vin Analog Input Voltage 0 - AV et \%
Rin Analog Input Impedance - - 2 MQ
Cin Capacitance - 25.6 pF
VBG no trim for VREF output, the
VBG Band-gap 2.5V voltage output 25 \% accuracy is 6% typically at

100ppm/’C

Apr., 09, 2021 Page 239 of 255 Rev 1.22



NnuvoTon NUC980
—

7.4.2 Low Voltage Detection (LVD) and Low Voltage Reset (LVR)

Symbol Parameter Min. Typ. Max Unit Test Conditions
AVppa3 Operation Voltage 2.0 33 3.63 \% -
lvor Operating Current 21 uA -
Ik Quiescent Current - 0.1 0.5 UuA LVR EN (SYS_LVRDCRIO) =0,
LVD EN (SYS_LVRDCR[8]) =0
Ta Temperature -40 - 85 °oC _
2295 | 255 | 2.805 \Y LVD_SEL (SYS_LVRDCR[9]) =0
VTH v LVD Threshold Voltage
2475 | 275 | 3.025 \Y LVD_SEL (SYS_LVRDCR[9]) = 1
VTH VR LVR Threshold Voltage 2.115 2.35 2.585 \% -
0.045 | 0.05 | 0.055 v LVD_SEL (SYS_LVRDCR[9]) =0
Vv o LVD Hysteresis
0.045 | 0.05 | 0.055 Y LVD_SEL (SYS_LVRDCR[9]) = 1
VHy LvR LVR Hysteresis 0.045 0.05 0.055 \% -
Note: Guaranteed by characterization results, nottested in production.
7.4.3 3.3V Power-On Reset (POR33)
Symbol Parameter Min Typ Max Unit Test Condition
Ta Temperature -40 25 85 °C -
Vpors3 Reset Voltage - 1.83 - \Y AV ppss rising fromQV to 3.3V
Ipor33 Quiescent current - 5 - nA Vin> resetvoltage
Note: Guaranteed by characterization results, nottested in production.
7.4.4 1.2V Power-On Reset (POR12)
Symbol Parameter Min Typ Max Unit Test Condition
Ta Temperature -40 25 85 °C -
Vpori2 Reset Voltage - 0.76 - \ Vop12 rising fromOV to 1.2V
lPor12 Quiescent current - 10 - nA Vin> resetvoltage

Note: Guaranteed by characterization results, nottested in production.
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7.4.5 USB 2.0 PHY
7.45.1 Low/Full-Speed DC Electrical Specifications

Symbol Parameter Min Typ Max Unit Test Condition

VoL Output Low (Driven) - - 0.3 \% 1.5K RPU on DP to 3.6v
VoH Output High (Driven) 2.8 - - \% 15K RPD on DP, DM to GND
Vo Differential Input Sensitivity 0.2 - - \Y [V useo_or—Vuseo_ou
Vewm Differential Common-Mode Range 0.8 - 2.5 \%
Vi Single-Ended Input Low - - 0.8 \% -
ViH Single-Ended Input High 2.0 - - \Y -
Reu Pull-Up Resistor 1.35 1.5 1.65 kQ

Rep_pp D+ Pull-Dow n Resistor 13.5 15 16.5 kQ

Reo_pm D- Pull-Dow n Resistor 13.5 15 16.5 kQ

Zorv Driver Output Resistance 28 - 44 Q Steady state drive!"
On | Domwstreamport Capaciance | 220 600 | pF Pin to GND
o | Jemsceeronsheed | 0 w0 | P 10 GO
Cn -(I;;?Jn:cﬁteexg; Full-Speed 50 pF

Note:
1. Driver output resistance doesn’tinclude series resistor resistance.

2. Guaranteed by characterization results, not tested in production.

7.4.5.2 High-Speed DC Electrical Specifications

Symbol Parameter Min Typ Max Unit Test Condition
High Speed Diff tial Input
Vhso S:gnal EZ?/eI reremiaTed 150 - - mv IVusso_op—Vuseo_om
Vhsa ;'ﬁg;%?;d Squeich Detection 100 125 150 mv IV usso_or—Vusso_ovl
High Speed Common Mode
Vhscm Voltage Range -50 - 500 mv
VHsoH High Speed Data Signaling High 300 400 440 mv
VhsoL High Speed Data Signaling Low -10 0 10 mvV
VcHirpy Chirp J Level 700 . 1100 iy
VcHirpPk Chirp K Level -900 - -500 mv
Rusory High_ Speed Driver Output 405 45 495 O
Resistance

Note: Guaranteed by characterization results, nottested in production.
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7.4.5.3 USB Low-Speed Driver AC Electrical Characteristics

Symbol Parameter Min Typ Max Unit Test Condition
Tirise  |Rise Time 75 - 300 ns CL=200pF, 10% to 90% of |Vor-Vo|
Tirae  |Fall Time 75 - 300 ns CL=200pF, 10% to 90% of [Vor-Vo|
Vicr |CrossoverVoltage 13 _ 20 v z(:tgjding the first transition from idle

Note: Guaranteed by characterization results, nottested in production.

7.4.5.4 USB Full-Speed Driver AC Electrical Characteristics

Symbol Parameter Min Typ Max Unit Test Condition
Verise  |Rise Time 4 - 20 ns CL=50pF, 10% to 90% of [Vou-Vou|
Vera  |Fall Time 4 - 20 ns CL=50pF, 10% to 90% of [Von-VoL|
Vicr  |Crossover Voltage 13 B 20 v Ei(;leuding the first transition from idle

Note: Guaranteed by characterization results, nottested in production.

7.4.5.5 USB High-Speed Driver AC Electrical Characteristics

Symbol Parameter Min Typ Max Unit Test Condition
Vurise |High Speed Driver Rise Time 500 - 900 ps CL<10pF
Vurae  |High Speed Driver Fall Time 500 - 900 ps CL<10pF

Note: Guaranteed by characterization results, nottested in production.
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8 PACKAGE DIMENSIONS

8.1 LQFP216 (24x24x1.4mm footprint 2.0mm)

D
D1
“ﬁzﬂﬂﬂﬂﬂﬂﬂﬂHﬂHHHHHHHHHHHHHHHH‘HHHHHHHHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬁg

163 ‘ =108
= O | =
= | =
= | =
= | =

gi,i,i,i,i,il iiiiiiiiiii % Bl E
= \ =
= \ =
= | = L
= AE A
E ! A E A Os L4
= | =
= | O = SECTION A—A

216— ‘ 55

‘DPE‘HT‘;‘ER QUUUUUUUUUUUUUUUUUUUUUUUUUUMUUUUUUUUUUUUUUUUUUUUUUUUUsu‘i,
Af Ao JI\—WHWHMHHH}HimmﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂmiuwHHHHHHHWHH TR A - 4
A ‘ F=CJ SEATING PLANE
= el ] y [C]
@ b

o ) - WITH PLATING
Controlling Dimension :Millimeters |

b
Symbol D‘\menswon in. mm D\tmenswon in_inch c
Min Nom | Max Min Nom Max ¢

A — — | 1.60 — — |o0.063

A |005| — | 0.5 |[0.002] — |0.006 BASE b

Az 1.35 | 1.40| 1.45 || 0.053]0.055(0.057

b 0.13 | 0.18| 0.23 || 0.005|0.007 |0.009 SECTION B-B
b 0.13 | 0.16| 0.19 || 0.005|0.006|0.007

c 0.09 0.14 0.20 || 0.004 0.006 0.008

D 25.85|26.00|26.15|] 1.018]1.024|1.030
D1 23.90 |24.00|24.10 || 0.941]0.945|0.949
E 25.85|26.00/26.15|] 1.018]1.024 | 1.030
E 23.90|24.00]24.10 || 0.941]0.945]0.949

0.40 BSC 0.0157 BSC
L 0.45]0.60]0.75 ][ 0.018[0.024 [ 0.030
Lt 1.00 REF 0.039 REF

R1 0.08 | — — || 0.003 | — —

Rz 008 | — | — |loo0o3| — | —

=) o | 35 7 o 3.5 7

O1 o} — — 0 — | —

=h 110 |1 13 11 |2 13

s 10| 12 130 11 |z 13
y 0.08 0.00314
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8.2 LQFP128 (14x14x1.4mm footprint 2.0mm)

[ |
SR A A0 S0 S ey
e == —y—|SEATING PLANE

S

COTROL DIMENSIONS ARE IN MILLIMETERS.

MILLIMETER INCH
SYMBOL
MIN. | NOM.| MAX. | MIN. | NOM.| MAX.
A — | — 160 | — | —|0.063
A1 |0.05| — | 0.15 |0.002| — |0.006
A2 | 1.35 | 1.40 | 1.45 |0.053|0.055|0.057
HD 16.00 BSC. 0.630 BSC.
D 14.00 BSC. 0.551 BSC.
HE 16.00 BSC. 0.630 BSC.
E 14.00 BSC. 0.551 BSC.
b koz‘ 0.16 ‘ 0.23 o.oos‘oooe‘o.oog
€ 0.40 BSC. 0.016 BSC.
e |o 35| 7|0 35| 7
c 0.09 | — | 0.20 |0.004| — |0.008
L 0.45 | 0.60 | 0.75 |0.018|0.024|0.030
Ly 1.00 REF 0.039 REF
y - ‘— ‘o.w - ‘— ‘0,004
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8.3 LQFP64-EP (10x10x1.4mm footprint 2.0 mm)

4% []bbb]¥Y[T-U

PINT CORNER H|—-—

e 0880 A 4K RARRREARRRRAR AR “™

~
|
|
+
|
|
HiH
AARARRRARAAAARET
IR

HHHHHHHHIHHHHHHHH QL
-D1/2 | BOTTOM VIEW

DETAIL K

I_I
#x []aca[H[T-U[Z
TOP VIEW
DETAIL F
_/_
/
AN l?
c — f\ rt‘r
I" sox b
SEATING
PLANE SIDE VIEW
PLATING / BASE METAL S"jAEL}NH 5/1
\ [ | /"\u "6z

// BB 1
cl ¢ |

i n A2 ’

“‘-fm—F” ‘ | | 5

S S ' | GAUGE PLANE

: IS ATeE A

B — w1

AIJ O n/r !

SECTION G-G DETAIL T E

SCALE: 10041 SCALE: 201 - (L1) —]
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SYMBOL | MIN [ NOM [ MAX
MOTAL THICKMNESS A —_ [ —— 1.6
ETAND OFF Al .05 - .15
MOLD THICKNESS AZ 1.35 1.4 1.45
LEAD '-‘.l'lD'I'I—!(F"LATII\G} o] 017 0.22 .27
LEAD WIDTH b1 017 0.2 0.23
L/F THICKNESS{FLATING) c 0.08 | ——— 0.2
L/F THICKMNESS ol 0.09 —_ 016
x b 12 BsC
At E 12 BSC
§ . s o 10 B3C
BODY SIZE Y £ 10 BSC
LEAD FITCH e 0.5 BsC
L 045 ] 06 [ 075
FOOTPRINT L1 1 REF
2] 0 55 7
61 o —_— | ===
2 1" 12° 15
63 1" 12° 13
R1 o8 | —— | ——
RZ 0.08 | ——— 0.2
5 0.2 —_— | ——
x W 5.64 5.74 5,84
Ee SIZE i M 5.64 5.74 5.84
p 2.47 2.52 2.57
Q 2.67 272 2.77
T 0.05 — 015
U 1.35 —— 1.45
W 0.85 — 1.05
PACKAGE EDGE TOLERAMCE aal 0.2
LEAD EDGE TOLERAMCE bbb 0.2
COPLANMARITY coo 0.08
LEAD OFFSET ddd 0.08
MOLD FLATMESS eee 0.05

MOTES

1, DATUM T, U, AND 2 TO BE DETERMINED AT DATUM PLANE H,

2. DIMENSIONS [ AND E TO BE DETERMIMNED AT SEATING FLANE
DATUM Y.

3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLDPROTRUSION.
ALLOWABLE PROTRUSION |5 0.25 PERE SIDE. DIMENSIONS D1
AWD E1 DO INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM FLANE DATUM H.

4, DIMENSIOM b DOES WOT INCLUDE DAM BAR PROTRUSICN.
ALLOWABLE DaANM BAR FPROTREUSION SHaALL MOT CAUSE THE
LEAD WIDTH T2 EXCEED THE MAXIMUM b DIMEMSION BY MORE
THAM Q.08 mm. DAM BAR CAMMOT BE LOCATED OM THE
LOWER RADIUS OR THE FOOT. MINIMUKM SPACE BETWEEMN
FROTRUSION AMND AW ADJACEWNT LEAD 1% 0.07 mm.

,n‘%\ EXACT SHAPE OF EACH CORMER |15 COFTIOMAL.
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84 Thermal Characteristics

8.4.1 Thermal Performance of LQFP under Forced Convection

8ja(C /W)
PKG Type PCB condition 8 jc (CT/wW) 0 jb(‘C/w)
0m/s 1n/s 2m/s

LOFP 2161 JEDEC 1S1P (2-layers) 425 35.9 33.8 9.2 35.16
24mx24mm JEDEC 2S2P (4-layers) 39.8 335 317 9 32.08
LOFPBA-EP JEDEC 1S1P (2-layers) 35.9 29 272 165 22
10x10mm JEDEC 2S2P (4-layers) 28.5 25 21 14.3 15.56
LOFP 1281 JEDEC 1S1P (2-layers) - - ] - _
14mmx14mm JEDEC 2S2P (4-layers) 385 33.8 32 9.9 ;

Table 8.4-1 Thermal Performance of LQFP

8.4.2 Thermal Performance Terminology

The major thermal dissipation paths can be illustrated as following
TJ: the maximum junction temperature;

TA: the ambient or environment temperature;

TC: the top center of compound surface temperature;

TB: the bottom center of PCB surface temperature;

P: total input power

1. Junction to ambient thermal resistance, 64, defined Tc

T)-T
=5 (1)

Thermal Dissipation of LQFP package

Figure 8.4-1 Junction to Ambient Thermal Resistance
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2 Junction to case thermal resistance, 0;c, defined as:

LTy . >
7 2)

Orc =

Attach a block with constant

temperature onto package.

Figure 8.4-2 Junction to Case Thermal Resistance

8.4.3 Simulation Conditions

Input Pow er Top Die: 0.6W
Bottom die: 0.6 W

Test Board (PCB) FR4 Cu=1-OZ
PCB size = 3"x4.5”
PCB thickness=1.6mm

Control Condition AirFlow =0,1,2, 3 m/s

Table 8.4-2 Thermal Characteristics Simulation Conditions
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8.5 PCB Reflow Profile Suggestion

8.5.1 Profile Setting Consideration

Tp P '1 I« ‘ErTha-Zl)ne
Ramp-uph-__ L,O L
1 : *
o Nt
e Tsma t
5 | B 5 >
s S
g. Tsmin -
£ L
Puct ts ————»
Preheat
e t 25°C to Peak >
Time =
Figure 8.5-1 PCB Reflow Profile Diagram
Sn-Pb Eutestic Assembly Pb-Free Eutestic Assembly
Profile Feature
Large Body Small Body Large Body Small Body
Average ramp-up rate (T.to Tp) < 3°C/second < 3°C/second
Preheat
i 100°C 150°C
. Temperature Min (TSmin)
150°C 200°C
. Temperature Max (TSmax)
60-120 seconds 60-180 seconds
. Time (min to max) (ts)
Time maintained above:
183°C 217°C
. Temperature (T.)
60-150 seconds 60-150 seconds
. Time (tL)
Peak Temperature (Tp) 225+0/-5°C 245+5/-5°C
Time within 5°C of actual Peak
Temperature (t,) 10-20 seconds 10-30 seconds
Ramp-dow n Rate 3°C/second max. 3°C/second max.
Time 25°C to Peak Temperature 6 minutes max. 8 minutes max.
Notes:
1. Alltemperatures refer to topside of the package, measured on the package body surface.
2. Depends on other parts on board density and follow er solder paste manufacturer’s guideline.
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8.5.2 Profile Suggestion

®
i
4
Q
— 2 22 | 73 24 25 | 6 |27 | |
Orignll 0 S0 100 150 200 250 300 350
Figure 8.5-2 Profile Suggestion for NUC980 series
Reheat time 150°C-200°C: 105+/-15sec
Dw ell time Over 220°C: 70+5/-10 sec
Peak Temp 240+10/-5°C
Up: 3+0/-2°C/sec
Ramp Up/Dw on Rate
Dow n: 2+0/-1°C/sec

Table 8.5-2 Profile Parameters for NUC980 Series
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8.6 PKG Baking and Vacuumed

The moisture-sensitivity caution label (see Figure 8.6-1) is applied to the outside of the sealed moisture-
barrier bag. This label contains detailed information specific to the device (moisture-sensitivity level,

shelf life, etc.).

LEVEL

Caution
This bag contains 3
MOISTURE-SENSITIVE DEVICES

If blank, see adjacent
bar code label

1. Calculated shelf life in sealed bag: 12 months at <40°C and <90% relative humidity ( RH )
2. Peak package body temperature: Follow JEDEC J-STD-020

3. After bag is opened, devices that will be subjected to reflow solder or other high temperature process must
a) Mounted within: 168  hours of factory conditions<30°C/60%RH,  b) Stored at <10% RH

4. Devices require bake, before mounting, if:
a) Humidity indicator Card is >10% when read at 23+5°C,  b) 3a or 3b not met

5. If baking is required, devices may be baked for 24 hours at 125+5°C
Note: If device containers cannot be subjected to high temperature or shorter bake times are desired.
Reference IPC/JEDEC J-STD-033 for bake procedure
Bag Seal Date :
If blank, see adjacent bar code label nuvoTon

Note: Level and body temperature defined by IPC/JEDEC J-STD-020 late version

Figure 8.6-1 Cautions for PKG Baking
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9 ABBREVIATIONS

Acronym Description

ADC Analog-to-Digital Converter

AES Advanced Encryption Standard

AlC Advanced Interrupt Controller

APB Advanced Peripheral Bus

AHB Advanced High-Performance Bus

AMBA Advanced Microprocessor Bus Architecture
BCH Bose—Chaudhuri-Hocquenghem

BPS Bit Per Second

CAN Controller Area Netw ork

CSMA/CD Carrier Sense Multiple Accesswith Collision Detection
DDR Double Data Rate

DDR2 Double Data Rate 2

DMA Direct Memory Access

EBI External Bus Interface

ECC Hliptic Curve Cryptography

ECC Error Correcting code

EHCI Enhance Host Controller Interface

EMAC Ethernet MAC Controller

eMMC Embedded Multimedia Card

ETU Hementary time unit

FIFO First In, First Out

FIQ Fast Interrupt

FMmI Flash Memory Interface

GPIO General-Purpose Input/Output

HCLK The Clock of Advanced High-Performance Bus
HMAC keyed-Hash Message Authentication Code
HSUSBD High Speed USB 2.0 Device Controller

HXT 12 MHz External High Speed Crystal Oscillator
FC Inter-Integrated Circuit

Fs Inter-IC Sound

LIN Local Interconnect Netw ork

LPDDR Low Pow er DDR

LSB Least Significant Bit
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LvD Low Voltage Detect

LVR Low Voltage Reset

LXT 32.748 kHz External Low Speed Crystal Oscillator

MLC Multi-Level Cell NAND flash

MMU Memory Management Unit

MSB Most Significant Bit

OHCI Open Host Controller Interface

PCLK The Clock of Advanced Peripheral Bus

PCM Pulse Code Modulation

PDMA Peripheral Direct Memory Access

PLL Phase-Locked Loop

PMBus Pow er Management Bus

PRNG Pseudo Random Number Generator

PWM Pulse Width Modulation

RMII Reduced Media Independent Interface

RSA Rivest + Shamir and Adleman Cryptography

RTC Real Time Clock

SC Smart Card

SD Secure Digital

SDHC Secure Digital High Capacity

SbIC SDRAM Interface Controller

SDIO Secure Digital Input Output

SDR Single Data Rate

SHA Secure Hash Algorithm

SLC Single Level Cell NAND flash

SMBus System Management Bus

SPI Serial Peripheral Interface

SPS Samples per Second

TMR Timer Controller

UART Universal Asynchronous Receiver/Transmitter

usB Universal Serial Bus

WDT Watchdog Timer

WWDT Window Watchdog Timer

Table 9-1 List of Abbreviations
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10 REVISION HISTORY

Date Revision Description
2019,01,28 1.00 Initial version.
2019,08, 14 1.10 Revised contentand added NUC980DF71Y,

NUC980DF61YC,NUC980DR61YC and
NUC980DR41YC to section 3.2.

2019,10, 02 111 deded NUC980DK71Y and NUC980DK71YC to section
2020,11,13 1.20 Updated part number selection guide in section 3.2.
2021,02,09 1.21 Updated SDRAM type in section 3.2 and section 3.3.
2021,04,09 1.22 Added USB1.1 HostLite function to all NUC980 series

and updated part number selection guide in section 3.2.
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, alltypes
of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third partieslay claims
to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages
and liabilitiesthus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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