NUVOTON NUC970
r

ARM® ARM926EJ-S Based

32-bit Microprocessor

NUC970 Series
Product Brief

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of ARM926EJ-S based system design.
Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

www.nuvoton.com

Dec. 30, 2016 Page 1 of 23 Rev 1.40


http://www.nuvoton.com/

NUVOTON NUC970

F e e
Table of Contents

] 0 o U] 3
LISt Of TADIES ... 4
1 GENERAL DESCRIPTION ...ttt e 5
2 FEATURES ... e 6
2.1 NUCO70 SerieS FEALUIES ...uvuiurtiisttiiiseiiss st it s s ransesannssans 6
3 PARTS INFORMATION LIST AND PIN CONFIGURATION............... 13
3.1 NUC970 Series Part Number Naming GUIOE ....vvviereis i iiiineesrsnnnneessennnneess 13
3.2 NUC970 Series Part Selection GUIAE .......vvuiiiuiiiiiriiiriinnnn e 14

G TG T =1 T @ T 1V = L o] o 15
3.3.1 NUCOT72DFXXY PinN Diagram .. .ue s issississiinssisssinssnnsiinssasssnnssass s 15
3.3.2 NUCO76DKXXY PiN DIAGIaIM .uuiureiussinsinsiinssnsssssnsssass s 16
3.3.3 NUCO77DKXXY Pin Diagram .ueueiueeseiseeiiineesainesiaineesannessannessansessnnnesssnessnnnesnns 17
3.3.4 NUCO75DKXXY PiN DIAQIaIM .uuiuesisiiasinsinesinsssssissiisssasssanssnsssnnssnsssnnssansies 18

4 BLOCK DIAGRAM ... e e 19
4.1 NUCO970 Series BIOCK Diagram .....iveeivseirisisrinsssissssinsssnssssies s 19
5 PACKAGE DIMENSIONS ...t 20
5.1 216L LQFP (24x24x1.4mm footprint 2.0Mm) .....cevvvireirineeiineieninsinesnineaas 20
5.2 128L LQFP (14x14x1.4mm footprint 2.0MmM) ...oiiiiiieiiiiiiiee i csiee e s aennneeeas 21
6 REVISION HISTORY ..ot 22

Dec. 30, 2016 Page 2 of 23 Rev 1.40



NUVOTON NUC970
=

LIST OF FIGURES

Figure 3-1 NUC970 Series Part Number Naming GUIdE ........c.ueeeiiiiiiiiiiiiee e 13
Figure 3.3-1 NUC972DFxxXY LQFP 216-pin Pin Diagram.......cccccceeeeeiiiiiiiiieeee e ssiivineeee e e e s snnvnnneeas 15
Figure 3.3-2 NUC976DKxXY LQFP 128-pin Pin Diagram..........cccccceeiiiiirieieeee e iiinineeee e e s s snnvnnneens 16
Figure 3.3-3 NUC977DKxXY LQFP 128-pin Pin Diagram..........cccccceeiiiiiiieiieeeeessinineeee e e s s snnvnneeeas 17
Figure 3.3-4 NUC975DKxXY LQFP 128-pin Pin Diagram..........ccccceeeiiiiiiiieieeeeeessiinineeee e e s s ssnvneeeeas 18

Dec. 30, 2016 Page 3 of 23 Rev 1.40



NUVOTON NUC970
=

LIST OF TABLES
No table of figures entries found.

z
c
0
(o]
\l
o
o
m
ZL
m
0
T
Py,
©)
O
c
0O
_|
o)
=
m
m

Dec. 30, 2016 Page 4 of 23 Rev 1.40



NUVOTON NUC970

s e
1 GENERAL DESCRIPTION

The NUC970 series targeted for general purpose 32-bit microcontroller embeds an outstanding
CPU core ARM926EJ-S, a RISC processor designed by Advanced RISC Machines Ltd., runs up
to 300 MHz, with 16 KB I-cache, 16 KB D-cache and MMU, 56KB embedded SRAM and 16 KB
IBR (Internal Boot ROM) for booting from USB, NAND and SPI FLASH.

The NUC970 series integrates two 10/100 Mb Ethernet MAC controllers, USB 2.0 HS
HOST/Device controller with HS transceiver embedded, TFT type LCD controller, CMOS sensor
I/F controller, 2D graphics engine, DES/3DES/AES crypto engine, I°’S I/F controller,
SD/MMC/NAND FLASH controller, GDMA and 8 channels 12-bit ADC controller with resistance
touch screen functionality. It also integrates UART, SPI/MICROWIRE, 1°C, CAN, LIN, PWM,
Timer, WDT/Windowed-WDT, GPIO, Keypad, Smart Card I/F, 32.768 KHz XTL and RTC (Real
Time Clock).

In addition, the NUC970 series integrates a DRAM I/F, that runs up to 150MHz with supporting
DDR or DDR2 type SDRAM, and an External Bus Interface (EBI) that supports SRAM and
external device with DMA request and ack.
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2 FEATURES

2.1 NUC970 Series Features

Core

- ARM® ARM926EJ-S™ processor core runs up to 300 MHz
- Support 16 KB instruction cache and 16 KB data cache
Support MMU

- Support JTAG Debug interface

External Bus Interface (EBI)

- Support SRAM and external I/O devices

- Support 8/16-bit data bus width

- Support up to five chip selects for SRAM and external I/O devices
- Support programmable access cycle

- Support four 32-bit write buffers

DDR SDRAM Controller

- Support LPDDR and DDR2 SDRAM

- Clock speed up to 150 MHz

- Support 16-bit data bus width

- Memory size depended on embedded SDRAM configuration by different part number.

Embedded SRAM and ROM

- Support 56K bytes embedded SRAM

- Support 16K bytes Internal Boot ROM (IBR)
- Support up to four booting modes

- Boot from USB

- Boot from eMMC

- Boot from NAND Flash

- Boot from SPI Flash

Clock Control

- Support 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

Ethernet MAC Controller

- Support up to 2 Ethernet MAC controllers

- Support IEEE Std. 802.3 CSMA/CD protocol

- Support packet time stamping for IEEE Std. 1588 protocol

- Support 10 and 100 Mbps operations

- Support Half- and Full-duplex operations

- Support RMIl interface to Ethernet physical layer PHY

- Support Ethernet physical layer PHY management through MDC and MDIO interface

- Support flow control in Full-duplex mode to receive, recognize and transmit PAUSE
frame

- Support CAM-like function to recognize 48-bit Ethernet MAC address

- Support Wake-On-LAN by detecting Magic Packet

- Support 256 bytes transmit FIFO and 256 bytes receive FIFO

- Support DMA function

- Support internal loop back mode for diagnostic

USB 2.0 Controller

- Support USB Revision 2.0 specification
- Support one set of USB 2.0 High-Speed (HS) Device/Host with embedded transceiver
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Support one set of USB 2.0 High-Speed (HS) Host with embedded transceiver
Support Control, Bulk, Interrupt, Isochronous and Split transfers

Support USB host function compliant to Enhanced Host Controller Interface (EHCI) 1.0
specification to connect with USB 2.0 High-Speed (HS) device.

Support USB host function compliant to Open Host Controller Interface (OHCI) 1.0
specification to connect with USB 1.1 Full-Speed (FS) and Low-Speed (LS) devices
Support USB High-Speed (HS) and Full-Speed (FS) device function

Support USB device function with 1 endpoint for Control IN/OUT transfers and 12
programmable endpoints for Bulk, Interrupt and Isochronous IN/OUT transfers
Support suspend, resume and remote wake-up capability

Support DMA function

Support 2048 Bytes internal SRAM for USB host function and 4096 Bytes internal
SRAM for USB device function

e Flash Memory Interface

Support NAND flash interface

Support 8-bit data bus width

Support SLC and MLC type NAND flash device

Support 512 B, 2 KB, 4 KB and 8 KB page size NAND flash device

Support ECC4, ECC8, ECC12, ECC15 and ECC24 BCH algorithm for ECC code
generation, error detection and error correction.

Support eMMC flash interface

Support DMA function to accelerate the data transfer between system memory and
NAND and eMMC flash.

e 1°S Controller

Support I°S interface

€  Support both mono and stereo

€  Support both record and playback

€  Support 8-bit, 16-bit 20-bit and 24-bit data precision

€  Support master and slave mode
Support PCM interface

€  Support 2 slots mode to connect 2 device

€  Support 8-bit, 16-bit 20-bit and 24-bit data precision

€  Support master mode
Support four 8x24 (8 24-bit) buffer for left/right channel record and left/right playback
Support DMA function to accelerate the data transfer between system memory and
internal buffer
Support 2 buffer address for left/right channel and 2 slots data transfer

e LCD Display Controller

Support 8/9/16/18/24-bit data with to connect with 80/68 series MPU type LCD module
Support resolution up to 1024x768

Support data format conversion from RGB444, RGB565, RGB666, RGB888, YUV422
and YUV444 to RGB444, RGB565, RGB666, RGB888, YUV422 and YUV444 for
display output

Support CCIR-656 (with VSYNC, HSYNC and data enable sync signal) 8/16-bit YUV
data output to connect with external TV encoder

Support 8/16 bpp OSD data with video overlay function to facilitate the diverse graphic
ul

Support linear 1X to 8X image scaling up function

Support Picture-In-Picture display function

Support hardware cursor

e Capture (CMOS Sensor Interface)

Dec. 30, 2016

Support CCIR601 & CCIR656 interfaces to connect with CMOS image sensor
Support resolution up to 3M pixels
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Support YUV422 and RGB565 color format for data output by CMOS image sensor
Support YUV422, RGB565, RGB555 and Y-only color format for data storing to system
memory

Support planar and packet data format for data storing to system memory

Support image cropping and the cropping window is up to 4096x2048

Support image scaling-down:

Support vertical and horizontal scaling-down for preview mode

Support N/M scaling factor where N is equal to or less than M

Support 2 pairs of configurable 16-bit N and 16-bit M

Support to combine two interlace-fields to a single frame for data output by TV-
decoder.

Support 3 color processing effects

Negative picture

Sepia picture

Posterization

e 2D Graphic Engine

Support 2D Bit Block Transfer (BitBLT) functions defined in Microsoft GDI
Support Host BLT

Support Pattern BLT

Support Color/Font Expanding BLT

Support Transparent BLT

Support Tile BLT

Support Block Move BLT

Support Copy File BLT

Support Color/Font Expansion

Support Rectangle Fill

Support RGB332/RGB565/RGB888 data format.

Support fore/background colors and all Microsoft 256 ternary raster-operation codes
(ROP)

Support both inside and outside clipping function

Support alpha-blending for source/destination picture overlaying

Support fast Bresenham line drawing algorithm to draw solid/textured line
Support rectangular border and frame drawing

Support picture re-sizing

Support down-scaling from 1/255 to 254/255

Support up-scaling from 1 to 1.996 (1+254/255)

Support object rotation with different degree

Support L45 (45 degree left rotation) and L90 (90 degree left rotation)
Support R45 (45 degree right rotation) and R90 (90 degree right rotation)
Support M180 (mirror/flop)

Support F180 (up-side-down (flip) and X180 (180 degree rotation)

e JPEG Codec

Dec. 30, 2016

Support Baseline Sequential mode JPEG codec function compliant with ISO/IEC
10918-1 international JPEG standard

Planar Format

Support to encode interleaved YCbCr 4:2:2/4:2:0 and gray-level (Y only) format image
Support to decode interleaved YCbCr 4:4:4/4:2:2/4:2:0/4:1:1 and gray-level (Y only)
format image

Support to decode YCbCr 4:2:2 transpose format

Support arbitrary width and height image encode and decode

Support three programmable quantization-tables

Support standard default Huffman-table and programmable Huffman-table for decode
Support arbitrarily 1X~8X image up-scaling function for encode mode

Support down-scaling function for encode and decode modes

Page 8 of 23 Rev 1.40



NUVOTON NUC970
F e e

Support specified window decode mode

Support quantization-table adjustment for bit-rate and quality control in encode mode
Support rotate function in encode mode

Packet Format

Support to encode interleaved YUYV format input image, output bit stream 4:2:2 and
4:2:0 format

Support to decode interleaved YCbCr 4:4:4/4:2:2/4:2:0 format image

Support decoded output image RGB555, RGB565 and RGB888 formats.

The encoded JPEG bit-stream format is fully compatible with JFIF and EXIF standards
Support arbitrary width and height image encode and decode

Support three programmable quantization-tables

Support standard default Huffman-table and programmable Huffman-table for decode
Support arbitrarily 1X~8X image up-scaling function for encode mode

Support down-scaling function 1X~ 16X for Y422 and Y420, 1X~ 8X for Y444 for
decode mode

Support specified window decode mode

Support quantization-table adjustment for bit-rate and quality control in encode mode

e Crypto Engine

PRNG

Support 64-bit, 128-bit, 192-bit and 256-bit key generation
DES

Support FIPS 46-3

Support both encryption and decryption

Support ECB, CBC, CFB, OFB and CTR modes

3DES

Support FIPS NIST 800-67

Implements according to the X9.52 standard

Support 112-bit and 168-bit key

Support both encryption and decryption

Support ECB, CBC, CFB, OFB and CTR modes

AES

Support FIPS NIST 197

Support SP800-38A & addendum

Support 128-bit, 192-bit and 256-bit key

Support both encryption and decryption

Support ECB, CBC, CFB, OFB, CTR, CBC-CS1, CBC-CS2 and CBC-CS3 modes
Support Key Expander

SHA/HMAC

Support FIPS NIST 180, 180-1, 180-2

Support SHA-160, SHA-224, SHA-256, SHA-384, SHA-512 and corresponding HMAC
algorithm

Support 128-bit MTP key

e GDMA (General DMA)

Support 2 channels GDMA for memory-to-memory data transfer without CPU
intervention

Support increment and decrement for source and destination address calculation
Support 8-bit, 16-bit and 32-bit width data transfer

Support four 8-bit/16-bit/32-bit burst transfer

e UART

Dec. 30, 2016

Support up to 11 UART controllers

Support 1 UART (UART 1) port with full model function (TXD, RXD, CTS, RTS, CDn,
RIn, DTR and DSR) and 64-byte FIFO

Support 5 UART (UART 2/4/6/8/10) ports with flow control (TXD, RXD, CTS and RTS)
and 64-byte FIFO
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- Support 5 TXD/RXD only UART ports (UART 0/3/5/7/9) with 16-byte FIFO for standard
device

- Support IrDA (SIR) and LIN function

- Support RS-485 9-bit mode and direction control

- Support programmable baud-rate generator up to 1/16 system clock

e C-CAN

- Supports CAN protocol version 2.0 part A and B

- Bitrates up to 1M bit/s

- 32 Message Objects

-  Each Message Object has its own identifier mask

- Programmable FIFO mode (concatenation of Message Object)

- Maskable interrupt

- Disabled Automatic Re-transmission mode for Time Triggered CAN applications
- Support power down wake-up function

e Smart Card Host (SC)

- Compliant to ISO-7816-3 T=0, T=1

- Supports up to two 1SO-7816-3 ports

- Separate receive / transmit 4 bytes entry FIFO for data payloads

- Programmable transmission clock frequency

- Programmable receiver buffer trigger level

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

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

- Supports auto inverse convention function

- Supports transmitter and receiver error retry and error limit function

- Supports hardware activation sequence process

- Supports hardware warm reset sequence process

- Supports hardware deactivation sequence process

- Supports hardware auto deactivation sequence when detecting the card removal

e Timer

- Support 5 sets of 32-bit timers with 24-bit up-timer and one 8-hbit pre-scale counter
- Independent clock source for each timer
- Support one-shot, periodic, toggle and continuous operation modes

e Enhanced Timer

- Support 4 sets of 32-bit timers with 24-bit up-timer and one 8-bit pre-scale counter
- Independent clock source for each timer
- Support one-shot, periodic, toggle and continuous operation modes
- Supports external pin capture for interval measurement
Supports external pin capture for timer counter reset

e Watchdog Timer

Multiple clock sources

- 8 selectable time out period from 1.6ms ~ 26.0sec (depends on clock source)
- WDT can wake-up from power down or idle mode

- Interrupt or reset selectable on watchdog timer time-out

e Windowed-Watchdog Timer
- 6-bit down counter with 11-bit pre-scale for wide range window selected

- Interrupt on windowed-watchdog timer time-out
- Reset on windowed-watchdog timer time out or reload in an unexpected time window

e Real Time Clock (RTC)

- Supports software compensation by setting frequency compensate register (FCR)
- Supports RTC counter (second, minute, hour) and calendar counter (day, month, year)

Dec. 30, 2016 Page 10 of 23 Rev 1.40



NUVOTON NUC970
F e e

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

Selectable 12-hour or 24-hour mode

Automatic leap year recognition

Supports periodic time tick interrupt with 8 period options 1/128, 1/64, 1/32, 1/16, 1/8,
1/4, 1/2 and 1 second

Supports battery power pin (VBAT)

Supports wake-up function

e PWM

Built-in up to two 16-bit PWM generators provide four PWM outputs
Each PWM generator equipped with one clock source selector, one clock divider, one
8-bit pre-scale, two 16-bit counters, and one Dead-Zone generator

Built-in up to two sets of SPI controller

Support SPI master mode

Support single/dual/quad bit data bus width

Full duplex synchronous serial data transfer

Variable length of transfer data from 8 to 32 bits

MSB or LSB first data transfer

Support burst mode operation that transmission and reception can be executed up to
four times in a transfer

Support 2 slave/device select lines

Up to two sets of 12C device

Support master mode

Bidirectional data transfer between masters and slaves

Multi-master bus (no central master)

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

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

Serial clock synchronization can be used as a handshake mechanism to suspend and
resume serial transfer

Programmable clocks allow versatile rate control

Support software mode to generate 12C signaling

e Advanced Interrupt Controller

Support 58 interrupt sources, including 8 external interrupt sources

Support programmable normal or fast interrupt mode (IRQ, FIQ)

Support programmable edge-triggered or level-sensitive for 8 external interrupt
sources

Support programmable low-active or high-active for 8 external interrupt sources
Support encoded priority methodology to allow for interrupt daisy-chaining

Support lower priority interrupt automatically mask out for nested interrupt

Support to clear interrupt flag automatically if interrupt source is programmed as edge-
triggered

e GPIO

TTL/Schmitt trigger input selectable
I/O pin can be configured as interrupt source with edge/level setting
Support pull-up and pull-down control

e ADC

Dec. 30, 2016

12-bit SAR ADC with 800K/160K SPS
Up to 8-ch single-end input
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Support 4-wire or 5-wire resistance touch screen interface

Support touch pressure measurement for 4-wire touch screen application
Support pen down detection

Support battery measurement

Support keypad scan

Matrix keypad interface supported.

Maximum 4X8 and minimum 3X3 keypad matrix supported.
Configurable key de-bounce supported.

Low power wakeup mode supported.

Configurable three-key reset supported.

e MTP

Support 256-bit programmable memory for key of Crypto functionality
Support up to 15 times of programming and erase.

e Low Voltage Detect (LVD) and Low Voltage Reset (LVR)

Support two, 2.6V and 2.8V, voltage detection levels
Interrupt when low voltage detected

Reset when low voltage detected

Low voltage reset threshold voltage levels: 2.4 V

e Power Management

Advanced power management including Power Down, Deep Standby, CPU Standby
and Normal Operating modes
Normal Operating mode
4 CPU run normally and all clocks on, the current consumption of CORE_VDD is
around 185 mA (at CPU/DRAM clock is 300/150 MHz CPU).
CPU Standby mode
€ CPU clock stop, and all other clocks on.
Deep Standby mode
€ All clocks stop, except LXT, with SRAM retention, and the current consumption
of CORE_VDD is typicaly 3 mA
Power Down mode
€ All powers are off except RTC_VDD (3.3V) and the current consumption of
RTC_VDD is typicaly 7uA with RTC functionality on.

e Operating Voltage

1.2V for core logic operating
1.8V for DDR or DDR2 SDRAM /O operating
3.3V for normal I/O operating

e Operating Temperature: -40°C~85C

e Packages:

Dec. 30, 2016

All Green package (RoHS)
LQFP 216-pin
LQFP 128-pin
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3 PARTS INFORMATION LIST AND PIN CONFIGURATION

3.1 NUC970 Series Part Number Naming Guide

NUC97x-Dx##Y

Nuvoton
standard product

ARM Microcontroller Material of Package
Related Product Y: MCP

Product Number
972 975 976 977

MCP memory Vender

1: vender-1
Package type 2: vender-2
D: LQFP
Pin Count Memory/Flash Size
K: 128pin 14mmx14mm 4: 16MByte
F: 216pin 24mmx24mm 5; 32MByte  6: 64MByte

Figure 3-1 NUC970 Series Part Number Naming Guide
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3.2 NUC970 Series Part Selection Guide

ARMI70 Series
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3.3 Pin Configuration

3.3.1 NUC972DFxxY Pin Diagram
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ESI_ADDRT /UARTS_CTS 1 SD1_DAT3/KPI_COL3/PH1|

EBLNBED/ CAN1_RXD 1 UARTE_RTS IKPL_COLG /PH 14|
CLK_OUT/EBI_nBE1 { CAN1_THD | UARTS_CTS IKPI_COLTIPH15

SPH_SS0/UART_TXD /SDY_CUD /EBI_DATAS eMMC_CHD 1 NAND_rWE [ VCAP_HSYNC /P!

‘EBI_DATA14/SCO_PWR | UARTS_RTS | NAND_DATG { VGAP_DAT (PL1Z|

TO_CAP I P/ UARTS_RUD 1PB3)

INT4EE|_ADDRD  USAT1_TXD | KPI_ROWD/FH.4

TH1_TGL/ $510_SS1 / UARTS_TXD /NAND_nCS11PB.0

EBLADORS | UART4_ RTS/ SD1_DAT2 KPI_COL2/ PH10|

EEI_ADDRB/SAI0_SS1/ UARTE_THD /S01_nCD | KPI_COLA/PH 12|
EB|_ADDRA) SPI1_SS1 1 UARTS_RID 1 SD1_nPWR KFI_COLSPH 13|

SD_APWR /EE1_DATAT2 5C0_DAT/ LART_RUD/ NAND_DATHS VAP _DAS [PLI3

RTC_TICK | CAN0_RAD./EB1_DATA3 /12C1_SCLINAND_ALE I VCAP_CLKDI P!

CTS{ SD1_DAT1/ EBI_DATAB/ SC1_DAT/ eMMC_DATAD /NAND_DATAQ /VCAP_DATAQ /P!

UART4_TXD /SD1_DAT? JEBI_DATAS 1 SC1_PWR./ sHMC_DATAT /NAND_DATA1 | VCAP_DATAA /P

SPH_DISFH_DATAY) USRT1

Figure 3.3-1 NUC972DFxxY LQFP 216-pin Pin Diagram

Dec. 30, 2016 Page 15 of 23 Rev 1.40



NUVOTOoN

NUC970

3.3.2 NUC976DKxxY Pin Diagram

CLK_OUT/UARTE_CTS/SC0_CD/I128_LRCK/PG.14[]
UARTE_RTS/SC0_PWR/I128_BCLK/PG13[J5

UARTG_RXD | SCO_DAT /128_DI/PG.12[J6 RTCO 91[JPD.5/SDO_DAT3

UARTE_TXD / 8C0_CLK/128_DO/PG.11[]

RXDATA1

THEN
103 ] PF.8 /RMIO_CRSDV

106[_] PF5/RMID_REFCLK

121 ] USB1_REXT

16| ] CORE_VDD

18] CORE_VDD
| _|PF10/USB_PWREN

126( ] USBO_VDD

122 ] USBPLLO_VDD

120 ] USB1_VDD

M9 Juse1_DP

118 ] USB1_DM

M7] USBPLL1_VDD

a
a
2
o

]
=
E

] usBo_vss

128]10_vss

127 ] USBO_REXT

13 ] PH.0/ USBO_VYBUSVLD /INTO
12| "] PH.1/USB_OVRCUR/INT1
109 ] PF.2 I RMIIO_TXDATAD

107 ] PFARMI

97[ ] PE.O/UARTO_TXD

i
1

EEER

Connectivity

0]

usso_ID
12Co_sDArPG1[C]
12C0_sCL/PG.O[J3

o5 JPLL_vsS
Power_Ground0
RESETO 92 _JPD 6/500_nCD

SCO_RST/I128_MCLK/PG.10[Js
1o_vDob[Ja

CORE_VDD[J10

DDR_VDDL11

DDR_VDD[12
CORE_VDD[J13
LCD_DEN/PG.8[]J14
LCD_VSYNC/PG.8[]15
LCD_HSYNC/PG7[J16
LCD_CLK/PGE[]17

90[IPD.4/ SDO_DAT2
65 IPD 3/ SD0_DATH
88[1PD.2/ SDO_DATD
87 1PD.1/SDO_CLK
86[_1PD.0/SDO_CMD

81Jio_voD

PWM3 /| KPI_COL7 /LCD_DATA15/ PA 15|18 LAHI 79[ TAG_nTRST/ P14
PWM2 [ KPI_COLG / LCD_DATA14 / PA 14|10 UART1 73[JUTAG_TDI/PJ2
PWM1 /KPI_COL5/LCD_DATA13/ PA13[]
PWMO /KPI_COL4 /LCD_DATA12 i PA12[]
KPI_COL3/LCD_DATA11 /PA11[] UART4 78 _JUTAG_TDO /P12
KPI_COL2 /LCD_DATA10 / PA10[]

UART10

1o_voo[T] e

KPI_COLO / LCD_DATAS | PA8[]
KPI_ROW3/LCD_DATAT | PAT[]
KPI_ROW2 / LCD_DATAG | PA.6[]
KPI_ROW1/LCD_DATAS | PAS[]
KPI_ROWD / LCD_DATA4 | PA4[ |30

LCD_DATA3 / PA3[]21
LCD_DATAZ I PA 232

66f_1PB.7/SPI0_CLK
65 1PB.6/SPI0_SS0

NUC976DKxxY : LQFP128
R

DATAD) I UART1,

DATA1) f UART1
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r
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E
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T
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(SPI1_L
(SPI11_

SPI1_DO(
SPIH_DI

96[_JPE.1/ UARTO_RXD

! 73[C1PB.14/ UART10_RTS/ SPI1_DO(SPI_DATAQ)
KPI_COL1/LCD_DATAS / PAS[] UARTS 72[JPB.12/UART10_RXD / SPI1_CLK

s 71[1PB.12/ UART10_TXD / SPI1_SS0

70[IPB. 11/ UART10_RXD / SPI0_DATA3 / CANO_TXD
89[IPB.10/ UART10_TXD / SPI0_DATA2 | CANO_RXD
e[ IPE.9/ SPI0_DI(SPI0_DATAT)

67[1PB.6/ SPI0_DO(SPI0_DATAQ)

Dec. 30, 2016

Figure 3.3-2 NUC976DKxxY LQFP 128-pin Pin Diagram
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3.3.3 NUC977DKxxY Pin Diagram

CLK_OUT /UART6_CTS / SCO_CD /128_LRCK / PG.14[]
UARTE_RTS / SCO_PWR /125_BCLK /PG 13[Js
UARTE_RXD / SCO_DAT /125_DI/ PG.12[Js

UARTE_TXD / SCO_CLK /125_DO /PG 11[]

TXDATAD
THDATA1

13] PH.0/USBO_VBUSVLD / INTD

121 USB1_REXT

116] CORE_VDD

115] CORE_VDD

122] USBPLLO_VDD
114 ] PF10/USB_PWREN

120] USB1_VDD

119JusB1_DP

0_vsS
18] USB1_DN
117|] USBPLL1_VDD

@«
5
g
<
5
o
2
El
T
S

97 PE.O/UARTO_TXD

5
MI
2
£
[]
]

23] JUSBO_veS

[]
&

T8I

Connectivity

g

12C0 Enhanced_Timer0

12C1 Enhanced_Timer1
usBo_ip[]
12C0_SDA/PG.1[] 1250 JTAGO

12c0_scL/PG.0[] Power_Groundd

RESETO
RTCO

g

SCO_RST/12S_MCLK/PG.10[|s Sys_clockd

10_voo [
core_voo[Tho
DDR_VDD[TJ11
DDR_VDD[CJi2
core_voD[Tha
LCD_DEN/PG.9[|14
LCD_VSYNG/PGB[J15 =
LeD_HSYNG/PGT [l UARTO
LcD_cLK/PG.6[hT

PWHI3 / KPI_GOLT / LCD_DATA15/ PA 15|18 DAL
PWHZ2 / KPI_COLG [ LCD_DATA14 { PA14[]19 UART10
PWM1 / KPI_COLS5 / LCD_DATA13 i PA13[J20
PWMO / KPI_COL4 [ LCD_DATA12 i PA1Z2[21
KPI_COL3/LCD_DATA11/PA11[] UARTS
KPI_COL2 rLCD_DATA10/ PA10[C]

UART4

1o_voo [ UARTS

KPI_COL1/LCD_DATA9 / PA.9[] UARTT
KPI_COLO / LCD_DATAS / PA.2 [} UARTE
KPI_ROW3 /LCD_DATA7 | PAT7 [}
KPI_ROW2 /LCD_DATAS / PAS[]
KPI_ROW1 /LCD_DATAS | PAS[]
KPI_ROWO /LCD_DATA4 / PA4[J30

LCD_DATA3 / PA3[[31

LCD_DATAZ | PA2[J32

n
4 B
B 8

NUC977DKxxY : LQFP128
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382238
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S 1
22355
352
2
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55

(SPI1
SPI1_DI(SPI1_DATA1

SPH_DOI

as[JPLL_vss

92 1PD.6/SD0_nCD
91 PD.5/SD0_DAT3
20 1PD.4/ SDO_DAT2
g9l _1PD.3/SDO_DAT1
88 _1PD.2/ SDO_DATO
87 _JPD.1/SD0_CLK
86[_1PD.0/ SDO_CMD
&5J10_vDD

84 IDDR_VDD

&3 IDDR_VDD
82 CICORE_VDD
s1Jio_wvDD

80 nRESET

78 JITAG_TDI/P12

[uTac_Tws /PIA
T6[JITAG_TCK /PO
75[JITAG_TDO /P32

a5 PB 5/ 5PI0_550

96 _JFE.1/ UARTO_RXD

T _JUTAG_nTRST/PJ.4

[ 1PB.15 /1 UART10_CTS / SPI1_DI(SPI1_DATA1) { CLK_OUT
73[]PB.14 1 UART10_RTS / SPI1_DO(SPI1_DATAD)

72 1PB.13 1 UART10_RXD / SPI1_CLK

71 JPB.12 1 UART10_TXD / SPI1_SS0

70 JPB.11/ UART10_RXD / SPI0_DATA3 | CANO_TXD

69 _1PB.10 / UART10_TXD / SPI0_DATAZ / CANO_RXD
68[1PB.9 / SPI0_DI(SPI0_DATAT)

67[_PB .8 / SPI0_DO(SPI0_DATAD)

Dec. 30, 2016

Figure 3.3-3 NUC977DKxxY LQFP 128-pin Pin Diagram
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3.3.4 NUC975DKxxY Pin Diagram

NUC970

UsSBO IDCH

SDAO/PG.1[]

SCLO/PGOLCR

SC0 CD/PG.14/LRCK/ CTS6

TM3 CAP/RMIO PPS/PF14/CTS2[|14
TM3 TGL/RTS2/PF13[J15

TM2 CAP/RXD2/PF12[[1s
TXD2/TM2 TGL/ PE1C17
RXD9/PWM3/PD.15[18
TXDS/PWM2/ PD. 149

RMII0O RXERR /PA9/KPI COL1/CFG8[]
RMIIO CRSDV/PA.8/KPlI COLO/CFG8[]
RMIO RXD1/PAT/KPI ROW3/CFG7[]
RMIIO RXD0/PA.6/KPI ROW2/CFGE[]
RMII0 REFCLK/PAS/KPI ROW1 / CFG5[]
RMIIO TXEN/PA 4/ KPI ROWO / CFG4[]
RMIIO TXD1/PA3/CFG3[]

RMIIO TXDO/PA2/CFG2[]

RMIIQ MDIO / PA.1/ CFG1[]

27[CJUSBO REXT

26T USBO VDD33

23T USBPLLO VDD12
REXT
VDD33

UART2
UART4
UARTS

UART7
UARTS

UART10

DP

Connectivity

VDD12
151 PH.0/ USBO VBUSVLD
0 REFCLK

08[C1PF5/RM

Control

0 RXERR

04_1PF9/RM

981PE.2/SD1 CMD/TXD1
97[CJPE.3/RXD1/SD1 CLK

6_JPE.4/RTS1/SD1 DATAD
95 ]CTS1/PE5/SD1 DATA1

SCO PWR /RTS8 /PG 13/ BCLK[J5 92 TIPD.6/ SDO nCD
SCO DAT / RXDG/ PG.12 / DIC}3 91[EIPD 5/ SD0 DATA2
TXD6 / SCO GLK/PG.11/DO PD.4/SD0 DATA2
SCO RST/PG.10/ MCLK[Js 89[IPD 3/ SDO DATA1
VDD33e g[TIPD 2/ SDO DATAD
vDD12 10 87[0PD 1/ SD0 GLK
MVDD18]11 86[=IPD.0/ SDO CMD
MVDD18[12 T 85[IvDD323
vDD12 13 84 TIMvDD 18

68 _1PB 13 /RXD10/SPI1 CLK
67 JPB.12/SPI1 SS0/TXD10

ADC4[z2 65 _JCANO RXD /PB.10/ SPI0 DATAZ / TXD10
NUC975DK62Y : LQFP128
S R R RS T Y eI e e PR R R RIBRERRI S ID D
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73CINAND nRE/PC.12/RTS4/TM3 TGL

72 _INAND nWE /PC.11/RXD4/TM2 CAP
71—INAND CLE/PC.10/TM2 TGL/ TXD4

70 —_INAND RDY1/PG.5/RXD7/SPI1 DATA3
G9_INAND nCS1/PG.4/SPI1 DATAZ / TXD7

66 _JCANO TXD /PB.11/RXD10/ SPI0 DATA3

Figure 3.3-4 NUC975DKxxY LQFP 128-pin Pin Diagram
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4 BLOCK DIAGRAM

4.1 NUC970 Series Block Diagram

16 KB

D-Cache
16 KB

SRAM 56KB

NAND Flash
Interface
GDMA
2-ch eMMC Flash
DDR2 Interface
SDRAM
SD Card
=1 Interface

AHB/APB Bus

TThRSExt.

Crystal Osc.
12 MHz

UART X 11
(IrDA, RS-485)

CCAN X 2

TTsEa

Crystal Osc.
32.768 kHz

SPIX 2, PIC
S rFex2

Smart Card X 2

Timer X5

ETimer X 4

WDT/WWDT

PWM X 4

Ethernet MAC X 2

USB 2.0
High Speed Host
USB 2.0
High Speed Device

12s

ARM926EJ-S Memory Storage Peripherals AI-::ac;?:r’:tr:r
300 MHz
I-Cache ROM 16KB AIC

2D Graphic
Engine
JPEG

Cryptographic

Video Capture
Sensor Interface

LCD Display
Interface

ADC
(Touch Screen)

KPI

Dec. 30, 2016

Figure 4.1 NUC970 Series Block Diagram
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NUVOTON NUC970

e s A s A ~----------- -5 - ----
5 PACKAGE DIMENSIONS

5.1 216L LQFP (24x24x1.4mm footprint 2.0mm)

|
|
|
= | = B E
= | =
= | =
= 1 = L
= AIEA
g ! A EA B3 L
= \ LE L -
g ! Q § SECTION A-A
216— ‘ ss —_—
DENTIFER A R R AR A
ﬁ |1 |
A% Az 4 J/F\HHWHHHHH ‘H‘ HHHHHHHHHHHMMHHHHHHHWHW \\\\\\\\\\\\\ﬂﬂﬂﬂﬂm,i
RN ! [C ] SEATING PLANE
e i =l Y [C]
b

S N WITH PLATING
Controlling Dimension :Millimeters ‘

b
Symbol D'\menswon in_ mm D\.menswon in_inch c
Min Nom| Max Min | Nom | Max

A — 1.60 — — |0.063 A |

A | 005 0.15 || 0.002| — |0.006 ?A/?ZSTEAL 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 23.9024.00|24.10 ]| 0.941|0.945|0.949
E 25.85126.00]26.15]| 1.018]1.024|1.030
Es 23.9024.00|24.10 ]| 0.9410.945|0.949

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

R o008 — | — [J[ooos| — | —

R2 008 | — | — []0.003| — | —

e o |35 | 7 o |35 | 7T

O o — — o -

€ | v |1z | 13| 1 |12 | 1%

s | 1 [ [ 1z 1 a2 | 13
y 0.08 0.00314
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5.2 128L LQFP (14x14x1.4mm footprint 2.0mm)

T
OO NTOOOE

[ |
LA ARAAAAMAMARARA )

0 —y— |SEATING PLANE

b e
COTROL DIMENSIONS ARE IN MILLIMETERS.
MILLIMETER INCH
SYMBOL
MIN. | NOM. | MAX. | MIN. | NOM.| MAX.
A — | — |180| — | — |0.063
Al 0.05 — [ 0.1510.002| — |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 0.13‘ 0.16 ‘ 0.23 0.005‘0.006‘0.009
e 0.40 BSC. 0.016 BSC.
(] 0 3.5 7 0 3.5 7
c 0.09 | — | 0.20 [0.004| — |0.008
L 0.45 | 0.60 | 0.75 [0.018]0.024|0.030
L1 1.00 REF 0.039 REF
y - ‘ - ‘ 01 |- ‘— ‘0,004
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6 REVISION HISTORY

Date Revision Description

May 12, 2015 1.00 1.  Preliminary version.

July 14, 2015 1.10 1. Revised part no. NUC976DK52Y and NUC977DK52Y to
’ be NUC976DK51Y and NUC977DK5L1Y.

July 29, 2015 1.15 1.  Updatded pin diagrams.

Nov. 25 2015 1.20 1. Modified selection guide and pin diagrams
' 2. NUC973 series EOL

Dec.15, 2015 1.30 1. Removed NUC978YOxxY part

Feb. 23, 2016 1.31 1.  Updated features of ADC

Dec. 28, 2016 1.40 1.  Added new part no. NUC975DKxXxY to selection guide.
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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, all
types 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 parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease 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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