NnuvoTon NUC980
I ————

ARM926EJ-S™ Based

32-bit Microprocessor

NUC980 Series
Technical Reference Manual

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 NUC980 microprocessor 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

Jan. 07, 2020 Page 1 0of 1174 Rev 1.01


http://www.nuvoton.com/

NnuvoTon NUC980
—

TABLE OF CONTENTS

1 GENERAL DESCRIPTION ...ttt 18
2 FEATURES DESCRIPTION ...cuiiiiiiii e e e e 19
3 PARTS INFORMATION .ot ean e 26
3.1 PACKAGE TYPE ..ttt 26

3.2 NUC980 Series Selection GUIAE ..........coceviviecenieeeceeereeee e 27

3.3 NUC980 Series Naming RUIE .......cc.coeiiiiiiireeeeeeeesee e 28

4 PIN CONFIGURATION . ..ottt e e eaas 29
4.1 Pin ConfIQUIation.......c..coueieiiiiinisseeee et 29
4.1.1 NUC980DRxXY LQFPG4-EP Pin Diagram .........c.cccccevreerrieinenrerenenieienierenenieneennen 29

4.1.2 NUC980DKxxXY LQFP128 Pin Diagram.........cccecerrueiririeenirieieninieeresieeeeieieseseeneneenas 30

4.1.3 NUC980DKxXYC LQFP128 Pin Diagram........ccccceeveirieieirieierenieeeesieeereseeeesessenees 31

4.1.4 NUC980ODFxxYC LQFP216 Pin Diagram ..........ccoceeeiireririnieieenieieesieeeieseeeeeseenees 32

A e A I B =Y Tl o] (o) o [ RSN 33
4.2.1 NUCO980 Pin DESCIIPHION ....coviieeiriirieiirierieiete sttt sttt st st ebe et 33

4.2.2 NUC980 Multi-function Summary Table .........c.ccceoevieinieiiieece e, 57

4.2.3 NUC980 Multi-function Summary Table Sorted by GPIO ........cccceireininiinins 74

5 BLOCK DIAGRAM ...t eeaneee 94
5.1 NUC980 Series BIOCK Diagram .........ccccecevereecereeieriieeeieseeeesie e siesee e sseenee s 94

6 FUNCTIONAL DESCRIPTION ..ot e e e 95
6.1 ARMO26EJ-S™ ProCeSSOr COrE ......ccoveiueieieieiirienieniesenienee et sse s s neeneenes 95
B.1.1 OVEIVIEBW ...oniiiietee ettt sttt b et s b et s b e st be st ebe e 95

6.1.2 System Control Coprocessor (CP15).....ccuiiiiiiireeeeeee e 96

6.1.3 Memory Management Unit (MMU) ...t 96

6.1.4 Caches and Write BUFfer.........oocciiiriiiiiniiic e 96

6.1.5 BuUS Interface UNit ..ot 97

6.1.6 Power ManagemeENnt ..........ccoiriiiiniiinene ettt 97

6.2 SYSIEM MANAGET ......cceiiiiieeeeeees ettt b et neens 98
B.2.1 OVEIVIEBW ...oviiiiiiieieie ettt sttt sttt b e st s b et ae st be et e st et s be st e e sbeneene 98

6.2.2 SYSIEM RESEL ...t 98

6.2.3 System Power Distribution ..o 98

6.2.4 System MEMOIY MaP......ccoveieieiiierieietetee ettt sre st e seesaessensesneas 99

6.2.5 POWEIr-ON SENG....ooiiiiieieee e et 103

L T (T 1] (T 1Y = T o RSP 105

6.2.7 Register DEeSCIIPHION ......c.coiiiiieie ettt 107

6.3 Clock Controller (CLK _CTL) ettt st s 153
B.3.1 OVEIVIEW ..ttt e s b e s ae e h et b et s b e b e sae bt et et e beseesbe e 153

Jan. 07, 2020 Page 2 of 1174 Rev 1.01



NnuvoTon

NUC980
P ————
B.3.2 FRALUIES ... bbb st 153
LSRG TG T =1 1o Tor QD 7= o - 1 o [ 154
6.3.4 Functional DeSCIPLION ........cooiiiiiiiece et 161
6.3.5 REQISIEIS MaAP ....ocuiieiece et 163
6.3.6 Register DeSCrIPON .....c.ooivieiriiere e e 164
6.4 Advanced Interrupt Controller (AlC).........coovrrnineeeeee e 193
B.4.1 OVEIVIEW ..ottt ettt sttt st a et et e be s e et e saeene et enteseseesbees 193
B.4.2 FEATUIES ..ottt st b et b et et 193
6.4.3 BIOCK DIGgram ..c..ccouiiiiieiiiiieieeere ettt bbb 194
6.4.4 Basic CoNfiGUration............oceiriieiiieree et 194
6.4.5 Functional DeSCrIPLION .......cceoiieii et 194
6.4.6 Programming GUIAE ........cc.cceiriiieiniiereie ettt 196
6.4.7 Interrupt SOUMCE LISt ........coveiieiiiiiceeeeeeee et 197
6.4.8 REGISIEN IMAP ...ttt e bbbt 200
6.4.9 Register DESCIIPON ..c..coiiiiiriie et e 201
6.5 SDRAM Interface Controller (SDIC) ......cccvvveieveeeeereeet e 217
B.5.1 OVEIVIEBW ..ottt ettt ettt e b e be e st e st enesbensenenaenans 217
B.5.2 FRALUIES ...ttt ettt 217
6.5.3 BIOCK DIagram .....c.cciiiiieiiiiieiiee ettt bbb 218
6.5.4 BasiC Configuration............cccceveiiiiiiiiieeeeesee et 218
6.5.5 FUuNCtional DESCHPLION .......ccooviierirereeeeeee e 218
6.5.6 REGISIEN IMAP ...ttt sttt e 222
6.5.7 Register DEeSCIIPHION ......c.coiiiiieie et 223
6.6 External Bus Interface (EBI)........ccoiviieeeeeee e 243
B.6.1 OVEIVIEBW ...ttt ettt bbbt b et b et s be e 243
B.6.2 FRALUIES ..ot bbb e 243
6.6.3 BIOCK DIAQIam ......cc.ooeiiiiiieieie ettt st b ettt 243
6.6.4 BasiC ConfigUration..........cccecveviiriiiiiiieieeesee et 244
6.6.5 Functional DeSCIIPLION .......cceiiiei ettt 245
6.6.6 REGISIEN IMAP ...ttt ettt e 251
6.6.7 Register DESCIIPLION ......ccooviiiee ettt 252
6.7 General Purpose /0O (GPIO) ...ttt s 256
B.7.1 OVEIVIEW ..ttt ettt bt bt st a et et et sb e b e saeeae et et e seseesbe e 256
B.7.2 FRALUIES ...ttt ettt s b e st a et et e bt b e 256
ST AC T =1 o Tor QD= o = 1 o [P 257
6.7.4 BasiC ConfigUration............cccoiiiiiiiiiieeeee et 257
AR T (T 1] (T g 1Y = T o LSO 261
6.7.6 Register DESCIIPLION ......ccooviiiee et 265
6.8 Peripheral DMA Controller (PDMA)........ccoiieieeeeese e 281
B.8.1 OVEIVIEW ...ttt e b et h et e b sb e b sbe e bt et e s e besee b e 281

Jan. 07, 2020 Page 3 0of 1174 Rev 1.01



NnuvoTon

NUC980
P ————
B.8.2 FRALUIES ...ttt st e e e 281
6.8.3 BasiC ConfigUration...........cccoceveiiriiisieeceesee et 282
6.8.4 Functional DeSCIPLION ........cooiiiiiiieeeeee et 282
e TR T (=T 1] (=T g 1Y = T o LU 289
6.8.6 Register DeSCrIPON ..ot e 291
6.9 Timer Controller (TMR) ....c..oieiririreeeeee et 328
B.9.1 OVEIVIEW ...ttt sttt ettt e e s be st e s aeene et entenseseeerees 328
B.9.2 FRALUIES ...ttt st bbbttt b e 328
6.9.3 BIOCK DIGgram .....ccoueiiiieiiiiieiiiee ettt ettt 328
6.9.4 Basic CoNfiguration............coeiriieiniienie et e 332
6.9.5 Functional DeSCIIPLION .......ccvi i 333
6.9.6 REGISEN MAP ..ot bbb 339
6.9.7 Register DESCIIPLON ......ccveieiiee et 341
6.10 Pulse Width Modulation (PWM).......cc.coeirimininenieeeeeeeesesesieeee e 354
B.10. TOVEIVIEBW ...ttt ettt sttt ettt et e es e be e esesbe s esesbensenentensens 354
B.10.2FQALUIES ..ottt sttt sttt et et e e en e et et e tenrenre e 354
6.10.3BIOCK DIAQIam ......cc.ooeiiiiiieieie ettt et st be st e se e b e 355
6.10.4Basic Configuration............cccceveiiiiiiicieeeeesee et st 355
6.10.5Functional DeSCIIPHION........ccueiiiieiree et e 356
6.10.6REGISLEN IMAP ...ttt s sttt e e be e 360
6.10.7RegiSter DESCIIPLION .....ocveeeeeieierierie sttt s e re e 362
6.11  Watchdog Timer (WDT)......coiviiirereeeeeeeeese et 377
B. 11T OVEIVIBW ...ttt ettt s b et b e sbe e 377
B.11.2F@ALUIES ...ttt et e bt st b et ae st b e 377
ST IR =1 [ Yo I =T [ = o R STRST 377
6.11.4 BasiC CoNfigUration...........cccecveririninisieeeieesee et 377
6.11.5Functional DeSCIIPLION .......cciiiieicccee ettt 378
O G LT 1) (=] 1Y/ = o TSRO 381
6.11.7 Register DEeSCIIPLION ......c.coiiiiieiee ettt e 382
6.12  Window Watchdog Timer (WWDT) ..o 387
B.12. T OVEIVIEW ...ttt ettt b bt he bt et et et se e b e saeeat et et e eeseesbeee 387
B.12.2FQALUIES ...ttt ettt re e 387
6.12.3BIOCK DIGQIam .....c.couiriiieiiriiieiiete ettt et s 387
6.12.4Basic ConfigUration............ccooiiiiiiiii et 387
6.12.5FuNCtional DESCIIPLION ......coiiiiee et 388
B.12.6REGISIEIN IMAP ...ttt e b e bbbt be e 392
6.12.7RegisSter DESCIIPLION ......ccoeiiiiee ettt et s 393
6.13  Real TiIme CIOCK (RTC) ..ottt 398
B. 13 T OVEIVIEBW ...ttt ettt b bbbt b e s bt et b et se b e 398
B.13.2FQALUIES ...ttt b bt a et et ae e b e 398

Jan. 07, 2020 Page 4 of 1174 Rev 1.01



NnuvoTon

NUC980
I ————
(ST BC TG ] =1 o Tor QDI T- o = 1 o [P 399
6.13.4Basic ConfigUration...........cccoceveiiiiiisiceciee et 399
6.13.5Functional DeSCHPLION .........ooiiiiriee et 399
L B T LT 1] (T 1Y = T o LU 402
6.13.7Register DESCIIPON ......c.oiiieiriie e e 404
6.14 UART Interface Controller (UART) ......ccoooieiiceeeceeereee e 424
B.14. T OVEIVIEW ...ttt sttt ettt sttt st e ae et et e e s b e besaeea e et entesesseesenes 424
B.14.2FQALUIES ...ttt st b e sttt ne e b e 424
6.14.3BIOCK DIGQram .....c.ccueriiieiiiiieiiiee ettt ettt 425
6.14.4Basic CoNfiIGUration..........c..ooeiriiiiiieee et e 429
6.14.5Functional DeSCIIPLION .......ccviiieeceeeee et 435
6.14.6REGISTEN MAP ..ottt et b b 460
6.14.7Register DESCIIPLON ......cceiiieiee ettt 462
6.15 Smart Card Host Interface (SC).....ccoeieirininiiiniecee e 498
B.15. TOVEIVIEBW ...ttt ettt ettt ettt ettt et e be st et e sesbe s enesbensenestensens 498
B.15.2FQALUIES ..ottt sttt et st eaenre et e 498
ST ETRC] =1 oo QI IT-To - o [P 498
6.15.4Basic Configuration............cccceveiiiiiisieececee et 500
6.15.5Functional DeSCIIPLION ........ccuiiiiiere et e 501
LT BT 2T 5] (T 1Y = T o R TP 513
6.15.7RegiSter DESCIIPLION .....ocveeeeeieierieeere et s re e 514
6.16  1°C Serial Interface CoNntroller (I2C) ... 540
B.168. TOVEIVIEBW ...ttt bttt ettt et b e s bbbt b et s be e 540
B.16.2FCALUIES ...ttt bbbttt a et be e 540
6.16.3BIOCK DiIQQIam .......cccceviririeieiesiese ettt tesae st e saesseeseensensessenrenns 540
6.16.4BasiC CoNfigUration...........ccecveiiriniiicieeeeese et s 541
6.16.5FuNCtional DESCIIPLION .......cciiiee et 542
B.16.6REGISIEN IMAP ...ttt ettt s a et e e et e ne et se s re e 559
6.16.7RegiSter DEeSCIIPLION .....cc.ciiiiiieie ettt e 560
6.17  Serial Peripheral Interface (SPI) ..o 573
B. 17 T OVEIVIEW ...ttt ettt bbbt bttt et s e e b e sbe e bt et et e seseesbe e 573
B. 17 . 2FQALUIES ...ttt sttt 573
6.17.3BIOCK DIGQIam .....c.ccuiriiieiiriiiciriee ettt 573
6.17.4Basic ConfigUration.............cociiiiiiii et 574
6.17.5FuNCtional DESCIIPHION ......coiiiiee et 576
6.17.6TIMING DIAGram ....cc.ocueiiiiieieee ettt st e b ettt be e 586
6.17.7Programming EXamMPIES........cccvevieiiiiirieeeseeeee ettt 588
L A< (o 1] (T 1Y = T o R PR 591
6.17.9Register DESCIIPLION .....cc.eiuiiiiieiee et 592
6.18 Quad Serial Peripheral Interface (QSPI).......cccoveeinneecneieeeee 606

Jan. 07, 2020 Page 50of 1174 Rev 1.01



NnuvoTon NUC980
I ————

B.18. T OVEIVIEW ...ttt ettt bbb et e bt e s e e be st nesaeneens 606
B.18.2FQALUIES ...ttt bttt b e 606
6.18.3BIOCK DIagram .....c.couiiuiieiiiiieiriee ettt bbb 606
6.18.4Basic ConfigUration...........cccccueviiiiiiisiccees et 607
6.18.5Functional DeSCHPLION .........ociiiiriee et 608
6.18.6TIMING DIAGIam ......c.cvueiiiiriiieiie ettt 624
6.18.7Programming EXamPIES........ccvecieiieiiceeeeseeeee ettt 626
6.18.8REGISEN MAP ..ot b 629
6.18.9Register DESCIIPLON ......ccveiiiiee e 630
B.19  12S CONTONET (I2S)...eeeeeeeeeeeeeeeeeeeeeee e ene e 644
B.19. TOVEIVIEBW ...ttt ettt ettt b e e e st e e sesbe s enesbensenestensns 644
B.19.2FQALUIES ..ottt st sttt ettt et et n et et e aenrenre e 644
ST Re TG ] =1 oo (@ B IT-To = o [P 645
6.19.4Basic ConfigUration............cccceviiiiiiiciceceesee e et 645
6.19.5Functional DeSCrIPLION........ccueiiiierie e e 646
B.19.6REGISIEN IMAP ...ttt st b ettt be e 651
6.19.7RegiSter DESCIIPLION .....ocveeieieierieee ettt a e 652
6.20 Ethernet MAC Controller (EMAC).......coooviiirinineereeeeeese e 675
B.20. TOVEIVIEW ...ttt sttt sttt ettt e e sa e st s st s e e st e s etessesbesaeeseensensensensensenes 675
B.20.2FQALUIES ...ttt bbbt ettt be e 675
SIZL0 7 =1 [ Yot Q0 =T = o SRR 676
6.20.4BasiC CoNfigUration...........cccecuerieriniiisieieeesese ettt 676
6.20.5Functional DESCIIPLION .......cciiiiee et 677
6.20.6 DMA Descriptors Data StrUCLUre..........ccccveieiereresececeeeeee e 680
6.20.7REGISLEIN IMAP ...ttt ettt et s b e st b ettt be e 693
6.20.8Register DESCIIPLION ......c.ciiiiiieiiere e et 697
6.21 High Speed USB 2.0 Device Controller (HSUSBD) .........cccccovivenenerieieienns 749
B.2T. T OVEIVIBW ...ttt ettt et b et b e s bt b et s b e 749
B.271.2FQALUIES ...ttt bbbt ettt be e 749
6.271.3BIOCK DIAQIam ......cc.ooeiiiiiieieeree sttt ettt st e b et 750
6.21.4BasiC CoNfigUration...........ccecevieririiicieeeees ettt 750
6.21.5Functional DeSCIIPLION .......ccviiiiee ettt 750
6.21.6REGISLEIS MAP ...ttt 752
6.21.7RegisSter DESCIIPLION ......cceiiiiiee ettt e 757
6.22 USB 2.0 Host Controller (USBH)........ccoiiininieneeceeeesereeeeeeen 808
B.22. T OVEIVIBW ...ttt ettt bt b e s aeea et et e bese e b e sbeebe et et e seseesbeee 808
B.22.2FQALUIES ...ttt bbb ettt r b e 808
(SR =1 o Tor QI T-To = 1 o IR 809
6.22.4Basic ConfigUIration............ccooiiiiiiiii et 810
6.22.5Functional DESCIIPHION ......coiiiiee et 811

Jan. 07, 2020 Page 6 of 1174 Rev 1.01



NnuvoTon

NUC980
I ————
A S 2 LT 5] (T 1Y = T o R U 813
6.22.7RegisSter DESCIIPLION ......cceiiieiee ettt 815
6.23 Controller Area Network (CAN).....ocieiiiiceeececere e s 867
B.23. TOVEIVIEW ...ttt ettt ettt sttt sae st et e besaesbesaees e et enseseseensees 867
B.23.2F QALUIES ...ttt s b et e b e 867
6.23.3BIOCK DIGQram .....c.ccueiiiieiiiiieieiee ettt ettt 867
6.23.4Basic CoNfiIGUration..........cc.ooeiriieiiie et e 868
B.23.5TESE IMOTE........eiieee ettt st st e b et e e 871
6.23.6 CAN COMMUNICALIONS .....couiiiiieiiieceeeeeee ettt sttt 874
6.23.7REGISEN MAP ..ottt b 890
6.23.8Register DESCIIPLON ......cceiiiiiee ettt 895
6.24 Flash Memory Interface (FMI)........oooviioieieeceeeeee e 930
B.24. T OVEIVIEW ...ttt sttt sttt ettt e e ste st s et s s e et et etessesbesaeeseeneensensensensenes 930
B.24.2F QALUIES ...ttt bbbttt a et be e 930
(S22 3G ] =1 o Tor (G B IT- o - 1 o [P 930
6.24.4Basic CONfIGUrAtION..........couivieiriiieiee ettt 931
6.24.5Functional DeSCIIPLION .......ccviiiee et 933
O B 2T 5] (=Y 1Y = T R TP 937
6.24.7Register DESCIIPON .....c.oiiiiiriie et et 938
6.25 Secure Digital Host Controller (SDH).........cccviririniniieinicseeeeeeeee 996
B.25. TOVEIVIEW ...ttt ettt et b e bt h et et s e e b s bt eb e et et e be st e sbe e 996
B.25.2FQALUIES ...t ettt e a ettt be e 996
SIS T 1 =1 (o Yot Q0 =T [ = o SRS 996
6.25.4Basic ConfigUration..........c.ccociiiiiiiii e e 997
6.25.5FUNCioNal DESCHPLION .....cccviieieiice et 998
6.25.6REGISIEIS MAP ...c.viiiiieieiceeee ettt nre et 1000
6.25.7Register DEeSCIIPHION .....cc.coiiiiieiee e et 1001
6.26 Cryptographic Accelerator (CRYPTO) ....cccoveveieieireeiceseeseeeeeeeeeins 1021
B.26.TOVEIVIBW ...c.ouiiieiieteteeteee ettt ettt st b st b bbbttt e bbb esesbensens 1021
B.26.2F@ALUIES ..ottt bbbt 1021
6.26.3BIOCK DIGQram .....c.coueriiiiiirieieiiieeetee ettt bbb 1022
6.26.4Basic ConfigUration...........ccccveveiiriiesieieesese et sre e 1022
6.26.5Functional DeSCIIPLION .......ccviiiiieeece ettt 1022
6.26.6REGISIEN IMAP ...t b ettt see s 1045
6.26.7Register DESCIIPLON ......cccviiiiiereeece ettt et nreen 1053
6.27 Capture Sensor Interface Controller (CAP) ......ocveevevecirieeeceee e 1116
B.27 . TOVEIVIEW ...ttt ettt e s b et ae et et et saesbe bt eae et et e teseeenas 1116
B.27 . 2FQALUIES ...ttt bttt e b ettt e eaas 1116
LSRG ] =1 o Tor QB IT=To = 1 o 4 [P URRPRSTN 1116
6.27.4Basic ConfigUration..............cooiiiiiiiiieeeeee e e s 1116

Jan. 07, 2020 Page 7 of 1174 Rev 1.01



NnuvoTon

NUC980
r—

6.27.5Functional DeSCIIPLION .......ccvi ettt e nreens 1119
6.27.6REISIEN IMAP ..ottt et naenreenreens 1122
6.27.7Register DESCIIPON ..ot 1124

6.28 Analog to Digital Converter (ADC) ..o 1153
B.28. TOVEIVIEBW ...c.eviiiieiietisteiceie ettt ettt sttt et s st et s et e e se st et e st sbenbeneebebenessensenes 1153
B.28.2FQALUIES ...ttt e b ettt et e ens 1153
6.28.3BIOCK DIGgram .....c.co.eviiiiirieieiiicetee ettt 1154
6.28.4Basic Configuration............ccccueveviiiiii sttt 1154
6.28.5Functional DeSCIPLION .........ooiiiiie e s 1155
6.28.6REGISEN MAP ..ot 1158
6.28.7Register DEeSCIIPLION ......c.coiiiiieiiee et s 1159

7 ELECTRICAL CHARACTERISTICS ... . 1165
8 PACKAGE DIMENSIONS ... e 1166
8.1 LQFP 216L (24x24x1.4mm footprint 2.0mm) ........cceoeiirininienierereeeeeeins 1166

8.2 LQFP 128L (14x14x1.4mm footprint 2.0mm) ......cccceveirininininereeeeeceeins 1167

8.3 LQFP 64L EX-PAD (10x10x1.4mm, footprint 2.0mm)........ccccocevenenenerncncnnns 1168

9 ABBREVIATIONS ...t eenens 1170
9.1 ADDIreVIiatioNS .......oviieieeeee e e 1170

10 REVISION HISTORY ..ot ee e 1173

Jan. 07, 2020 Page 8 of 1174 Rev 1.01



NnuvoTon NUC980
—

LIST OF FIGURES

Figure 3.3-1 NUC980 Series Selection COUE..........oocuiiiiiiiiieiiiie ettt 28
Figure 4.1-1 NUC980DRxxY LQFP 64-pin with EX-PAD Diagram ...........ccccevriiiieenninieenniieeeeee 29
Figure 4.1-2 NUC980DKXXY LQFP 128-pin DIagram .......cccceeiiiiiuiiiereeeeesiiiiineeeeeeesssnnvsenseseessnnnnns 30
Figure 4.1-3 NUC980DKXxXYC LQFP 128-pin Diagram.........c..ccccuuriiiieeeisiiiiinneeeeeesssiniseeseseessnnnnns 31
Figure 4.1-4 NUC980DFXXY LQFP 216-pin Diagram ..........cccciiiiiviierieeeisiiiirnneeeeeesssnnsneesesesssnnnnnns 32
Figure 5.1-1 NUC980 Series BIOCK Diagram...........cccccuuirriieeeisiiiiiiieeee e e s s ssiinneeeeeesssssnnssnnsesessssnnnnes 94
Figure 6.1-1 ARMO926EJ-S™ BIOCK DIaQram ........ccciiiiuuiiiiieeeisiiiiiiieeeee e s s ssiieeeeeeeeesssnannnnnesseesssnnnnes 95
Figure 6.2-1 NUC980 Series Power Distribution Diagram ...........ccccceeeveiiiiiiiieeeeeeeeeeeeee 99
Figure 6.2-2 NUC980 System Memory Map Diagram..........ccoouiiiiiiiiieeeiiieee i 100
Figure 6.3-1 Clock Controller BIOCK DIiagram ............ccueeeiiiiieiiiiiiee et 154
Figure 6.3-2 ADC Controller Clock Divider BIOCK Diagram ...........cococveeieiiiiieeeiiiiiee i 155
Figure 6.3-3 SD Card Host Controller Clock Divider Block Diagram ...........ccccocueeeeiiieeeeinieeeenns 155
Figure 6.3-4 Timer Clock Divider CIOCK DIagram ..........ccoiuueeeiiiiieesiiiieeeiiieeeesieeeeesieeeessnneee e 156
Figure 6.3-5 Ethernet MAC Controller Clock Divider Block Diagram .............cccccoeeeieiiiin. 156
Figure 6.3-6 I°S Controller Clock Divider Block (91> T [ = o o 156
Figure 6.3-7 Reference Clock Output Divider Block Diagram .........cccccceeviviiiiiiieeeeeeee, 157
Figure 6.3-8 Smart Card Host Controller Clock Divider Block Diagram............ccccceeeeeieeeeennennn.n. 157
Figure 6.3-9 CMOS Sensor Controller Divider Block Diagram............ccccceeeviiiiiiiiiiiiiieeeeeeee, 157
Figure 6.3-10 UART Clock Divider Block Diagram...........ccccceeiiiiiiiie 158
Figure 6.3-11 USB 1.1 Host Controller 48 MHz Clock Divider Block Diagram ............ccccoccuveeenes 158
Figure 6.3-12 Watchdog Timer Clock Divider BIOCK Diagram ...........cceeeeiiuieeeiiiiieeeeiiiieeeesieeeeennes 158
Figure 6.3-13 Windowed Watchdog Timer Clock Divider Block Diagram ............ccccocveeeeiiieeennnns 159
Figure 6.3-14 CPU_HCLK Clock Generator Block Diagram ............ccceeeeiiieeiiiiieee e 160
Figure 6.4-1 Advanced Interrupt Controller (AIC) Block Diagram .........ccocoeeeeiiieeeiiiieee e 194
Figure 6.5-1 SDRAM Controller BIOCK DIagraim ...........ccoiiuuieeiiiiieeeiiiiee et siiee e sinee e snneee e 218
Figure 6.5-2 Clock Delay CirCUIt.........ccooviiiiiiiiiiee e, 239
Figure 6.6-1 EBI BIOCK DIBQIAIM .......ueiiiiiiiiiiiiiiit ettt e et e e e e e e e sibnreeeaaaeeeas 244
Figure 6.6-2 Connection of 16-bit EBI Data Width with 16-bit Device in Separate mode............. 246
Figure 6.6-3 Connection of 8-bit EBI Data Width with 8-bit Device in Separate mode................. 247
Figure 6.6-4 Timing Control Waveform for 16-bit Data Width for Separate Mode........................ 248
Figure 6.6-5 Timing Control Waveform for Insert Idle CycCle ..o 249
Figure 6.6-7 Timing Control Waveform for Continuous Data Access Mode ............ccccceeeviiieeennns 250
Figure 6.7-1 GPIO BIOCK DIagram .........ccoiieieeiiiiiee ittt e et et e e sbae e e e sbneeeennes 257
Figure 6.7-2 PUSH-PUIl OULPUL .......ooiiiiiiii ettt e et e e sbaeeeeane 258
Figure 6.7-3 OPen-Drain OULPUL........cuuiiiiiiiiee ettt ettt et e et e e e sbae e e e sbneeessbneeeeanes 259

Jan. 07, 2020 Page 9 of 1174 Rev 1.01



NnuvoTon NUC980
—

Figure 6.7-4 GPIO Rising Edge Trigger INteITUPL........ccuuviiiree et e e e esrrree e e e e 260
Figure 6.7-5 GPIO Falling Edge Trigger INterrUPL .......ccvvviiiree e e et e e e e e errrne e e e e 260
Figure 6.8-2 Channel Priority Table...........cuiiiiiii e 282
Figure 6.8-3 Basic Mode Finite State Machine.............ccooiiiiiiiiiiie e 284
Figure 6.8-4 Descriptor Table Link LiSt StrUCTUIE ..........ccoiiiiiiiiiiiiee it 285
Figure 6.8-5 Scatter-Gather Mode Finite State Machine............c.ccco oo 285
Figure 6.8-6 Example of Single Transfer Type and Burst Transfer Type in Basic Mode.............. 287
Figure 6.8-7 Example of PDMA Channel 0 Time-out Counter Operation ............ccccoccveeeeriiveeeenns 288
Figure 6.8-8 Stride FUNCtion BIOCK TranSfer.........ciiiiiiiiiiiiiiic e 288
Figure 6.9-1 Timer O, Timer 2, and Timer 4 Controller Block Diagram ..............cccceeeieieeinnnnnnn. 329
Figure 6.9-2 Timer 1, Timer 3, and Timer 5 Controller Block Diagram ..............cccceeveeveennnnnnnn. 330
Figure 6.9-3 Timer Clock Controller Diagram...........ccooviiiiiiiii e, 331
Figure 6.9-4 Continuous Counting MOdE...........ccooiiiiiiiiiii 335
Figure 6.9-5 External CaptureFree-Counting Mode (CAPCNTMD (TIMERx_CTL[20] is 0))....... 336
Figure 6.9-6 External CaptureTrigger-Counting Mode (CAPCNTMD (TIMERx_CTL[20] is 1)) ...336
Figure 6.9-7 External CaptureReset Counter Mode (CAPCNTMD (TIMERx_CTL[20] is 0))....... 337
Figure 6.9-8 Inter-Timer Trigger MOOE .........oooiiiiiiiiiiiee et e e 338
Figure 6.10-1 Two Channels of PWM in ONe PAIr ........ccooiiiiiiiiiiiiiiiiec e 355
Figure 6.10-2 Legend of Internal Comparator Output of PWM-TIMer.......cccccooviiiiiiiiiieiiiiiieeens 357
Figure 6.10-3 PWM Double Buffer ustration.............cccooevieiiii, 357
Figure 6.10-4 PWM Controller Output Duty Ratio ...........cooveviiiiiiiieee, 358
Figure 6.10-5 Paired PWM Output with Dead-Zone Generation Operation................c.eceeeeeee. 358
Figure 6.11-1 Watchdog Timer Block Diagram ...........cooooviiiiiiiiiieeeee e, 377
Figure 6.11-2 Watchdog Timer Clock Control ..., 378
Figure 6.11-3 Watchdog Timer Time-out Interval and Reset Period Timing..................oooooeee. 379
Figure 6.12-1 WWDT BIOCK DIBGIAM ...ceciiutiiiiiiiiiieee ittt sit ettt e et e st e e sbaee e e sbneeeeanes 387
Figure 6.12-2 WWDT ClOCK CONIOL .....coiiiiiiiiiiiiiee ettt ee e 387
Figure 6.12-3 WWDT Reset and Reload BEhaVior ..o 389
Figure 6.12-4 WWDT Reload Counter When CNTDAT > CMPDAT ....cooiiiiiieiiiiee e 389
Figure 6.12-5 WWDT Reload Counter When CNTDAT < CMPDAT .....ccoiiiiiiiiiiiee e 390
Figure 6.12-6 WWDT Interrupt and ReSet SigNalS........cooiuiiiiiiiiiieiiiiiee i 390
Figure 6.13-1 RTC Functional BIOCK Diagram..........ccoiuiiiiiiiiiiiiiiieei et 399
Figure 6.14-1 UARTO-UART4 Clock Control DIiagram ............coooiuiieiieeeeeiiiiieeee e eiiieeeae e 426
Figure 6.14-2 UART5-UARTY Clock Control DIiagram ............coooiiuieiiieeaieiiiiieeee e 427
Figure 6.14-3 UART BIOCK DIGQIaIm ......ccooiiiiiiiiiiiae ettt e e e e e e e e e e 428
Figure 6.14-4 Auto-Baud Rate MEaSUIEMENT .........coiiiiiiiiiiiiee ettt e et e e e eea e e 438

Jan. 07, 2020 Page 10 of 1174 Rev 1.01



NnuvoTon NUC980
—

Figure 6.14-5 Transmit Delay Time OPeration ...........ccccuviiiieeeisiiiiiieeee e e s e e e eee e e 439
Figure 6.14-6 UART NCTS WaKe-UP CASEL .....ccviiieiiiiiiiiiiiee e e e siiiiiee e e e e e s ssiatneeea e e s s snnnnnneeeeeeees 439
Figure 6.14-7 UART NCTS WaKe-UP CASE2 ........oeiiiiiiieiiiiiee ettt ettt e st e e snneee e 440
Figure 6.14-8 UART Data WaKE-UP ......ccoiuurieiiiiieeeiiiiee ettt ettt e st e et e e e s sneeeessbneeeesnneeeeanes 440
Figure 6.14-9 UART Received Data FIFO reached threshold wake-up...........cccccooviiieiiiiiieeens 441
Figure 6.14-10 UART RS-485 AAD Mode Address Match Wake-up ........cccccooviieiiiiiieciiiieceens 441
Figure 6.14-11 UART Received Data FIFO threshold time-out wake-up..........cccccoviieeeiiiiieeennns 442
Figure 6.14-12 Auto-Flow Control BIOCK DIiagram .........ccoicuueeiiiiiiieiiiiiee et 446
Figure 6.14-13 UART nCTS Auto-Flow Control Enabled ... 446
Figure 6.14-14 UART nRTS Auto-Flow Control Enabled..............cccco 447
Figure 6.14-15 UART nRTS Auto-Flow with Software Control...............ccccoie, 447
Figure 6.14-16 IrDA Control BlIoCK Diagram ..........cccovviiiiiiiiiii e, 448
Figure 6.14-17 IrDA TX/RX Timing Diagram ..., 449
Figure 6.14-18 Structure Of LIN Frame......c..ooiiiiiiiiiiiiiee ettt 449
Figure 6.14-19 StruCture Of LIN BYLE ......coicuuiiiiiiiiee ittt e et e e 450
Figure 6.14-20 Break Detection in LIN MOGE .........cooiiiiiiiiiiieiiiee e 452
Figure 6.14-21 LIN Frame ID and Parity FOrMAL...........ocoiiiiiiiiiiiieiiiiiee e 452
Figure 6.14-22 LIN Sync Field MeaSUIEMENL...........ocuiiiiiiiiieiiiiiee ettt e 454
Figure 6.14-23 UART_BAUD Update Sequence in AR mode if SLVDUEN iS 1........cccccevivieennnns 455
Figure 6.14-24 UART_BAUD Update Sequence in AR mode if SLVDUEN is O.......................... 455
Figure 6.14-25 RS-485 nRTS Driving Level in Auto Direction Mode ..............ooooeiiii, 458
Figure 6.14-26 RS-485 nRTS Driving Level with Software Control.................ccccco. 458
Figure 6.14-27 Structure of RS-485 Frame.........ccccooviiiiiii 459
Figure 6.15-1 SC Clock Control Diagram (4-bit Pre-scale Counter in Clock Controller).............. 499
Figure 6.15-2 SC Controller Block Diagram ..., 499
Figure 6.15-3 SC Data Char@Cler.........uiiiiiiieeiiiiie ettt ettt e et et e e e sbae e e e sbneeeeanes 501
Figure 6.15-4 SC ACHIVALION SEQUENCE ........eeiiiiiiieiiiiiee ittt ettt ettt e e e sbee e e s sbneeeeanes 503
Figure 6.15-5 SC Warm RESEt SEQUENCE ......coiuiiiiiiiiiee ittt ettt e et e e e naaeeeeanes 504
Figure 6.15-6 SC Deactivation SEQUEINCE .........cuueieiiiiieee ittt et e et e et e e e saeeeessnnneeeeanes 505
Figure 6.15-7 BasiC OPEration FIOW ..........c.ueiiiiiiiiiiiiiiee ettt et e e e e 506
Figure 6.15-8 Initial Character TS ........ooiiiiiiieiiiiie ettt e et e e e sbneeeeanes 507
Figure 6.15-9 SC ErrOr SIGN@I .......ceeeeiiiiieiiiee ittt e et e e e e e e e e eaaaeeeas 508
Figure 6.15-10 Transmit Direction Block Guard Time Operation ............cccoocuvveeeieeeeniniiiiiieeeeeeennn 511
Figure 6.15-11 Receive Direction Block Guard Time Operation ............cccoecvvieeeieeenniniiiiieeeeeeennn 511
Figure 6.15-12 Extra Guard Time OPEration ...........cooiiiiiiiiieeaeaiiiieiee et eea e e 512
Figure 6.16-1 I°C Controller Block [D]T= To ] £ o o H PP OUP PP 541

Jan. 07, 2020 Page 11 of 1174 Rev 1.01



NnuvoTon NUC980
—

FIGUE 6.16-2 1C BUS TIMING «..eeeveeeeeeeeeeeeeeeeee e eese et es s see et e eeesee et et s s s seseeseneseseseeeeeaes 543
FIGUIE 6.16-3 17C PrOOCON .....v.veeeeeeeeeeeeeeeeeeeee ettt s e st esee s e e et et et enseeeseeeesen s eeneeeneans 543
Figure 6.16-4 START and STOP CONAItIONS........cccoiiuiiiiiiiiiieiiiiiee ettt 544
Figure 6.16-5 Bit Transfer on the PC BUS oo tere s n s 545
Figure 6.16-6 Acknowledge on the PC BUS....veeeeeeeeeeeeeee e n s nen e 545
Figure 6.16-7 Master Transmits Data to Slave by 7-Dit.........cccocueeiiiiiiiii e 545
Figure 6.16-8 Master Reads Data from Slave by 7-Dit..........cccocveiiiii s 545
Figure 6.16-9 Master Transmits Data to Slave by 10-Dit..........ccccceiiiiiiiiiiiiee e 546
Figure 6.16-10 Master Reads Data from Slave by 10-Dit...........ccccovieeiii i, 546
Figure 6.16-11 Control I°C Bus according to the CUrrent 1°C Status .........ccovveveeeeeereeseesesenn. 547
Figure 6.16-12 Master Transmitter Mode Control FIOW...........cooooviii 548
Figure 6.16-13 Master Receiver Mode Control FIOW...........coovviiiii 549
Figure 6.16-14 Slave Mode Control FIOW ..., 550
FIGUIE 6.16-15 GC IMOUE .....eeiiiiiiiie ettt e et e e e st bt e e e sbb e e e e sabaeeeeabneeeeanes 551
Figure 6.16-16 Arbitration LOST.........ocuuiiiiiiiiie ittt e e b e e e 552
Figure 6.16-17 Setup Time Wrong AJUSTMENT ........ccuuiiiiiiiieei et 553
Figure 6.16-18 Hold Time Wrong AdjUSTMENT ..........ocuiiiiiiiiee et 554
Figure 6.16-19 I°C Data Shifting DIFECHION ...t 555
Figure 6.16-20 I°C Time-out Count Block DIAgIam ......veeeieiiiiiee e 556
Figure 6.16-21 I’c Wake-Up Related Signals Waveform ... 557
Figure 6.16-22 EEPROM Random Read ..., 558
Figure 6.16-23 Protocol of EEPROM Random Read ..., 558
Figure 6.17-1 SPI BIoCK Diagram ..........cooviviiiiiiii 574
Figure 6.17-2 SPI Peripheral CIOCK ........ccooviiiiii 576
Figure 6.17-3 SPI Full-Duplex Master Mode Application Block Diagram..............cccceeeeeeeeneene.n. 577
Figure 6.17-4 SPI Full-Duplex Slave Mode Application Block Diagram ..........ccccceeeiiveeeiiiieeeenns 577
Figure 6.17-532-bit iN ONE TraNSACHON ... ...cciiiiiiiei ittt e et e e e sbeeeeeanes 578
Figure 6.17-6 Automatic Slave Selection (SSACTPOL =0, SUSPITV > 0X2) .....ccceviveeeriiieeennns 579
Figure 6.17-7 Automatic Slave Selection (SSACTPOL =0, SUSPITV < 0X3) ...c.cceeerireeeriiineeennns 579
Figure 6.17-8 Byte ReOrder FUNCHION ........c..oeiiiiiiiee ettt e et e e e e 580
Figure 6.17-9 Timing Waveform for Byte SUSPENG ..........ccoueiiiiiiiieiiiiieee e 580
Figure 6.17-10 SPI Half-Duplex Master Mode Application Block Diagram .........ccccccoecvvveeeneeenn. 581
Figure 6.17-11 SPI Half-Duplex Slave Mode Application Block Diagram ..........ccccccoeviiiiiieeneeenn. 581
Figure 6.17-12 FIFO Threshold COMPArAtOr ...........couiiiiiiiiiiiee et ee e e 582
Figure 6.17-13 Transmit FIFO Buffer EXample ...........cccuuuiiiiiiiiiic e 583
Figure 6.17-14 Receive FIFO Buffer EXample ..o 584

Jan. 07, 2020 Page 12 of 1174 Rev 1.01



NnuvoTon NUC980
—

Figure 6.17-15 TX Underflow Event and Slave Under Run EVENt ............ccoccvvieeveee e vcciiieeeeeen 584
Figure 6.17-16 Slave Mode Bit COUNE ETOF ......uuiiiiiiiiiiiiiiice e et e e e e e ennran e e e e e 585
Figure 6.17-17 SPI Timing in Master MOUE...........ccooiiiiiiiiiiiee et 587
Figure 6.17-18 SPI Timing in Master Mode (Alternate Phase of SPIX_CLK)........ccccccceiiviiieennns 587
Figure 6.17-19 SPI Timing iN SIAVE MOUE ........cuiiiiiiiiiie ettt 588
Figure 6.17-20 SPI Timing in Slave Mode (Alternate Phase of SPIX_CLK).........ccccoovveiiiiieennns 588
Figure 6.18-1 QSPI BIOCK DIBOIAIM ......ceiiiiiiiiiiiiie ettt e et e e e e snneeeeanes 607
Figure 6.18-2 QSPI Peripheral CIOCK ........c.uiiiiiiiiiei ettt 608
Figure 6.18-3 QSPI Full-Duplex Master Mode Application Block Diagram ..........cccccooeccvvvveeeeeennn. 609
Figure 6.18-4 QSPI Full-Duplex Slave Mode Application Block Diagram.................ccccoooeeeeeeen. 609
Figure 6.18-5 32-bit in One TranSacCtioN...........ccooviiiiiiii e, 610
Figure 6.18-6 Automatic Slave Selection (SSACTPOL =0, SUSPITV > 0X2)......ccceeevveeeeeeeeee.n. 611
Figure 6.18-7 Automatic Slave Selection (SSACTPOL =0, SUSPITV <0X3) ...cceevvviiiveeeeeeeenen. 611
Figure 6.18-8 Byte ReOrder FUNCHION ........c..eeiiiiiiie ettt e s snn e 612
Figure 6.18-9 Timing Waveform for Byte SUSPENG ..........ccueiiiiiiiieiiiiiee e 612
Figure 6.18-10 QSPI Half-Duplex Master Mode Application Block Diagram ............ccccceeviiveeeenns 613
Figure 6.18-11 QSPI Half-Duplex Slave Mode Application Block Diagram ...........cccccceeeeviiveeeennns 613
Figure 6.18-12 Two-bit Transfer Mode System ArchiteCture............cccocoveviieioiinie e 614
Figure 6.18-13 Two-bit Transfer Mode Timing (Master Mode)..........cccoeiiieiiiiiiiee e 615
Figure 6.18-14 Bit Sequence of Dual Output Mode ... 616
Figure 6.18-15 Bit Sequence of Dual Input Mode ... 616
Figure 6.18-16 Bit Sequence of Quad Output Mode ..........ccooviiiiiiiii, 617
Figure 6.18-17 Bit Sequence of Quad Input Mode............cooooiiiiiii 617
Figure 6.18-18 FIFO Threshold Comparator...........cccccooveiiiiiiiece e, 618
Figure 6.18-19 Transmit FIFO Buffer EXample ..., 619
Figure 6.18-20 Receive FIFO Buffer EXamPIE .........ocuiiiiiiiiiiiiiiiee e 620
Figure 6.18-21 TX Underflow Event and Slave Under RUN EVENt ...........ocooeiiiiiiieiiiiieee e 620
Figure 6.18-22 Two-bit Transfer Mode FIFO Buffer Example ...........cccccoiiiiiiiiiiii s 621
Figure 6.18-23 TX Underflow Event (QSPIO Slave 3-Wire Mode Enabled).............cccceeviieeennns 621
Figure 6.18-24 Slave Mode Bit COUNE EFTO ........uiiiiiiiiie ittt e 622
Figure 6.18-25 Slave TimMeE-0UL EVENT........c.uiiiiiiiiie ettt e et e s sbeee e 622
Figure 6.18-26 QSPI Timing in Master MOUE .......ccooiiiiiiiiiiiie e 624
Figure 6.18-27 QSPI Timing in Master Mode (Alternate Phase of QSPIX_CLK) .........ccccccceeeeenn. 625
Figure 6.18-28 QSPI Timing in Slave MOGE ........cooiiiiiiiiiiiie e 625
Figure 6.18-29 QSPI Timing in Slave Mode (Alternate Phase of QSPIX_CLK) .........ccccovieeeeeenn. 626
Figure 6.19-1 I°S Controller Block (DT To | =10 1 PP POPRPPT 645

Jan. 07, 2020 Page 13 of 1174 Rev 1.01



NnuvoTon NUC980
—

Figure 6.19-2 I°S Interface Signal of MaSter MOGE ...........cvveeeeeeeeeeeeeeeeeeeeeeeeeeee e eee e 646
Figure 6.19-3 I°S Interface Signal of SIAVE MOTE .........covvieeeeeeeeeeeeeeeeeeeeeeeeeee oo ee e 647
Figure 6.19-4 1°S MSB-JUSHfIE™ FOMMAL.........ovvieveeeeeeieeeeeesseeeeseeseseesessesesse s seneenes e 647
Figure 6.19-5 PCM Mode Signal INTEIrfaCE ........c..eeiiiiiiiiiiiiiee et 648
Figure 6.19-6 PCM Mode Interface WavefOrM ..........cueeeiiiiiiiiiiiiie e 648
Figure 6.20-1 Ethernet MAC Controller BIOCK Diagram ............ccceeiiiimieeiiiiieeeiiieee e 676
Figure 6.20-2 Ethernet Frame FOIMMAL...........cooiiiiiiiiiiiee ettt 679
Figure 6.20-364-bit Reference TimiNg COUNTET ........c.ueiiiiiiieeiiiiiee ettt 680
Figure 6.20-4 RXDMA Descriptor Data StrUCIUIE .........cuvviiieeiisiiiiieeeeee et ee e e e ssrrree e e e e e 681
Figure 6.20-5 TXDMA Descriptor Data StruCtUre ............ccoveveveiiiii e, 686
Figure 6.20-6 Different CAMCMR Setting and Type of Received Packet.................................... 699
Figure 6.20-7 MIl Management Frame Format ............ccccooeeveieiii e, 714
Figure 6.20-8 MIl Management Function Configure SeqUence ..........cccccceeeveeieiiieeeeeeeee, 714
Figure 6.21-1 USB Device Controller BIOCK Diagram...........ceeiiuiiieiiiiiieeeiiieee e 750
Figure 6.22-1 USB 2.0 FS Host Controller Block Diagram............coooiieeeiiiieeeeiiieee i 809
Figure 6.23-1 CAN Peripheral BIOCK Diagram ...........ccueeiiiiiiiiiiiiiiee it 868
Figure 6.23-2 CAN Core in SHENt MOUE .......cooiiiiiiiiiiiiee ettt 872
Figure 6.23-3 CAN Core in LOOp BaCk MOUE ........ccooiuiiiiiiiiiei ettt 872
Figure 6.23-4 CAN Core in Loop Back Mode Combined with Silent Mode...........c.ccccccvevennene 873
Figure 6.23-5 Data transfer between IFn Registers and Message ...........ccccceeeevevieiiiiieeeeeeeeee, 875
Figure 6.23-6 Application Software Handling of a FIFO Buffer...........cccccc, 880
Figure 6.23-7 Bit TIMING ...ocooiiieiiieeeeeee 882
Figure 6.23-8 Propagation Time SegMENt ........ccoviiiiiiiiii e, 883
Figure 6.23-9 Synchronization on “Late” and “Early” EAQeS ........ccouuveeiiiiiiiiiiiiiiiee e 885
Figure 6.23-10 Filtering of Short Dominant SPIKES .........cooovviiiiiiii, 886
Figure 6.23-11 Structure of the CAN Core’s CAN Protocol Controller............cococeeiviiieiiiiiienens 887
Figure 6.24-1 FMI BIOCK DIGOIAM .......uutiiiiiiiiee ittt ettt e e et e e e sbneeeeanes 930
Figure 6.24-2 Data Arrangement for 2 kB Page Size NAND Flash.........ccoccciiiiiiiiiiiniennens 935
Figure 6.24-3 Data Arrangement for 4 kB Page Size NAND Flash.........cccccccviiiiiiiiiiiiiiiceens 935
Figure 6.24-4 Data Arrangement for 8 KB Page Size NAND Flash .........cocccviiiiiiiiiiinnnns 936
Figure 6.25-1 SD Host Controller BIOCK DIagram...........coocuueeiiiiiieesiiiieeeiiieeeesiieee e siieeesseneeee e 996
Figure 6.25-2 PAD (Physical Address Descriptor) Table FOrmat............ccoocuviieeiiainniniiiiieeeeeeennn 999
Figure 6.26-1 Cryptographic Accelerator BIOCK Diagram ...........ccuveeeieieiiiiiiiiiiiieee e 1022
Figure 6.26-2 PRNG FUNCLION DIAQIAM .......cuuiiiiiiiieiiie ettt e e e 1024
Figure 6.26-3 Electronic Codebook MOAE ...t 1025
Figure 6.26-4 Cipher Block Chaining MOde............coooiiiiiiiiiiiiie e 1026

Jan. 07, 2020 Page 14 of 1174 Rev 1.01



NnuvoTon NUC980
I ————

Figure 6.26-5 Cipher FEedback MOAE............ouuiiiieeiiiiiieie e a e 1027
Figure 6.26-6 Output Feedback MOE.............uueiiieiiiiiie e a e 1028
Figure 6.26-7 COUNTET MOE ........ooiiiiiiii ittt ettt e e e s e e s e s 1029
Figure 6.26-8 CBC-CS1 ENCIYPLON .....eiiiiiiiiieiiiiie ettt ettt nnne e e e s 1029
Figure 6.26-9 CBC-CS1 DECIYPLION ....eeeieiiiieieiiiiie et ee e ettt e sttt e st eessibe e e e snne e e e s nbneeesannneee s 1030
Figure 6.26-10 Main Hierarchy Chart Of ECC..........cociuiiiiiiiiiieiiiiiee e 1033
Figure 6.27-1 Image Capture Functional BIOCK Diagram ...........ccccceoiuiiieiiiieeeiniieee e 1116
Figure 6.27-2 Image Capture FIOW Chart..........ccuuiiiiiiiiiiiiiie e 1119
Figure 6.27-3 Image Start and Size of the Window after Cropping BIOCK..........cccccoviviivieerenennn. 1120
Figure 6.27-4 MDSM (MD[9]) is set to 0 and MDBS (MDJ[8]) iS SEtt0 L.....cccceevvvvereiiviireriinnnnnn 1120
Figure 6.27-5 MDSM (MD[9]) is set to 1 and MDBS (MDJ[8]) iS SEt t0 O......ceevevvvvereiiiiireiiinnnnnn 1121
Figure 6.28-1 ADC Functional BIOCK Diagram...........ccccuiiiiiieeiiiiiiiieie e et ne e e e e ssvnrneeee e e 1154
Figure 6.28-2 ADC Transfer FUNCHON ............uiiiiiie et et e e e 1155
Figure 6.28-3 Simplified Sampling DIagram ..........ccooiiiiiiiiiiieie e 1156
Figure 6.28-4 ADC Timing DIAOIAIM ......ccciiuiiiiiiiiiieeiiiiie ettt e e nebae e e aanneee s 1157

Jan. 07, 2020 Page 15 of 1174 Rev 1.01



NnuvoTon NUC980
—

LIST OF TABLES
Table 3.1-1 NUC980 SerieS PaCKAge TYPE ..cc.uveiieiiiiiie ittt ettt 26
Table 3.2-1 NUC980 Series Part Selection GUITE .........cccuueieiiiiiieiiiie e 27
Table 6.2-1 Address Space Assignments for On-Chip Controllers..........ccocccveeeeiiiiciiieeeeee e, 102
Table 6.2-2 Power-On Setting Bit DESCIPON.........cc.vviiiiie e srere e s e e e e e e eenees 104
Table 6.3-1 The Mapping of N and Fyig RANGE........cccciiiiiiiiiiii i, 191
Table 6.4-1 Disabling/Enabling Register Programming FUNCLONS...........ccccccveeiiiiiiiieieeee e, 196
Table 6.4-2 INterrUPt SOUICE LISt .....ciiiiiiiiiiiiiiiie ettt e s s e e e e s s st r e e e e e s s snnra e e e e aeesaannnnes 199
Table 6.5-1 DDR SDRAM System Memory Address and SDRAM Address Mapping Table....... 221
Table 6.5-2 DDR2 SDRAM System Memory Address and SDRAM Address Mapping Table.....221
Table 6.5-3 SDRAM Type (BYte) TabIE .. ...cooiiiiiiiiiiiieee e 230
Table 6.6-1 EBI AdAreSS MaPPiNg......cccoiueiieiiiiieeiiiete ettt ettt e et e e s snbee e e e nneeas 246
Table 6.6-2 TimiNg CONtrol PAramMeEter .........coiuiiiiiiiiiee ittt 248
Table 6.8-1 Descriptor Table ENtry STIUCIUIE .......coouiiiiiiiiiee ittt e 283
Table 6.9-1 TIMEROL Pin Configuration..............cccooo i, 332
Table 6.11-1 Watchdog Time-out Interval Period Selection..............cccccooii 379
Table 6.12-1 Window Watchdog Prescaler Value Selection.............cccccoii, 388
Table 6.12-2 CMPDA Setting LImitation ... 391
Table 6.13-1 Frequency Compenstation Example ...........cccooooiiii 400
Table 6.13-2 The 12/24 hour time scale selection table.............cccooceiii e, 400
Table 6.14-1 NUC980 SerieS UART FEALUIES .......cuuieiiiiiieeiiite ettt 425
Table 6.14-2 UART INLEITUPL ....oeiiiiiiiee ettt ettt e et e e e e et e e e e aneees 429
Table 6.14-3 UART Interface Controller PiN...........oceiiiiiiiiiiiceie e 435
Table 6.14-4 UART Controller Baud Rate Equation Table.........cccoocvviiiiiiiiiiiiecice e, 435
Table 6.14-5 UART Controller Baud Rate Parameter Setting Example Table............cccocceeeenee. 436
Table 6.14-6 UART controller Baud Rate Register Setting Example Table.........cccoccoevvieennn. 436
Table 6.14-7 Baud Rate Compensation Example Table 1.............cccccc 437
Table 6.14-8 Baud Rate Compensation Example Table 2...........ccccooiiiiiiiiiieeee e 437
Table 6.14-9 UART controller Interrupt Source and Flag LiSt ... 444
Table 6.14-10 UART Line Control of Word and Stop Length Setting...........cccccoevviiiiiiiiinieinnns 445
Table 6.14-11 UART Line Control of Parity Bit SEttNG .........coccuiiiiiiiiiiiie e 445
Table 6.14-12 LIN Header Selection in Master MOUE ..........coocviieiiiiiieiiiiieeeiee e 450
Table 6.15-1 SC Host Controller Pin DESCHPLION .......ccoiiiiieiiiiie et 500
Table 6.15-2 UART Pin DESCHPLON ...ccciiiiiiiiiiiie ettt ettt et 500
Table 6.15-3 SCO Pin CONfigUIAtioN ..........uviiiiiiiee ittt et 501
Table 6.15-4 SC1 Pin CONfIgUIALION .......c.viiiiiiiiiee ittt et 501

Jan. 07, 2020 Page 16 of 1174 Rev 1.01



NnuvoTon NUC980
I ————

Table 6.15-5 TimerO/Timerl/Timer2 Operation MO ...........ccccviiiiiiee i e e sssiree e e e e 511
Table 6.16-1 Relationship between 1°C Baud Rate and PCLK .........ccovieeeeeeeeeeeeeeeeeeeeeeeen, 553
Table 6.16-2 1°C Status Code DESCHPHON...........c..civeeveeerereieeeseeeeeeeeseeeeeese s eess s eseneenees 556
Table 6.17-1 SPI Interface Controller Pin Description (SP10 and SPIL) .......cccoceeviiiieeiniieeene. 576
Table 6.20-1 EMACO Pin CoNfIQUIAtiON ..........cueiiiiiiiiieiiiiie ettt 677
Table 6.20-2 EMACL Pin CoNfIQUIAtiON .........ccuuiiiiiiiieeiiiiee ettt 677
Table 6.20-3 Arbiter Arbitration RESUILS ..........ueiiiiiiiiie e 678
Table 6.23-1 Initialization of TranSMit ODJECT ..........cueviiiiiiieeie e 877
Table 6.23-2 Initialization of RECEIVE ODJECE ..........ccuiiiiiiie e 878
Table 6.23-3 CAN Bit TIMe Parameters ..........cocveiiiiiiieiiiiee e 882
Table 6.23-4 CAN Register Map for Each Bit Function...................c.cccoc 894
Table 6.23-5 LaSt EITOr COUE ......ccovuiiiiiiiiieee ettt 899
Table 6.23-6 Source of INtEITUPLS .....cccoe e, 902
Table 6.23-7 IF1 and IF2 Message Interface REQISTEr ........ccoviiiiiiiiiiieiiiie e 905
Table 6.23-8 Structure of a Message Object in the Message Memory ........ccccceevvieeenniieeeennne, 919
Table 6.24-1 SDO Pin CoNfigUration ...........oiiiiiiieiiiiiiee ettt 931
Table 6.24-2 eMMCO Pin CONFIQUIALION ......ccoiiiiiiiiiiie et 932
Table 6.24-3 NAND Flash Pin Configuration............ccccoiriiiieiiiiieiie e 932
Table 6.24-4 Number of Parity (Byte) for Each BCH AIQOrithm .........cccovoiiiiiiiiiiiiiieeeeee 935
Table 6.25-1 SD1 Pin Configuration............ccoooo i 997
Table 6.26-1 ECC Parameters and Corresponding Registers Table............................l 1033
Table 6.26-2 Required Input Data of Various Operations ...........cccccoeeiiiiiii, 1034
Table 6.26-3 Low-Weight Binary Irreducible Polynomials..................ccccc 1038
Table 6.28-1 Relation between Reference Voltage and Reference Selection.......................... 1157

Jan. 07, 2020 Page 17 of 1174 Rev 1.01



NnuvoTon NUC980
—

1 GENERAL DESCRIPTION

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

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

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

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

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

Jan. 07, 2020

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

Supports up to 100MHz Quad-SPI
Dual Ethernet MAC

Four CAN 2.0B interfaces

Six USB FS Lite hosts

Two USB High speed hosts

One USB High speed device

Two CCIR656/601 Camera interfaces

Supports PRNG, AES256, SHA, ECC, and
RSA2048

2D/1D Barcode reader
Barcode printer

Power Distribution Unit
Ethernet Industrial Control
SNMP Card

Ethernet RTU / DTU
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2 FEATURES DESCRIPTION

Core And System

Boot Loader

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

- Boot from SD/eMMC

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

ARM926EJ-S™

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

Supports JTAG debug interface

Advanced Interrupt Controller

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

Configurable 8-level interrupt priority scheme.

Low Voltage Detect (LVD)

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

Low Voltage Reset (LVR)

LVR with 2.4V threshold voltage level.

Memories

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

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

PDMA operation

Peripheral DMA (PDMA)

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

Basic and Scatter-Gather transfer modes

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

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

Single and burst transfer types

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

Incremental or fixed source and destination address

Clocks

External Clock Source

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

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

Jan. 07, 2020
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low-power system operation

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

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

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

* The RTC block includes 64 bytes backup registers

¢ Able to wake up CPU

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

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

e Supports RTC Time Tick and Alarm Match interrupt

¢ Selectable 12-hour or 24-hour mode

* Automatic leap year recognition

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

Timers

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

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

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

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

counter

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

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

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

PWM (PWM)

e Supports complementary mode for 4 complementary paired PWM output
channels

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

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

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

Watchdog ] ) ]

* Time-out event to trigger interrupt or reset system

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

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

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

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

* Suspended in Idle/Power-down mode

Analog Interfaces

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

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

¢ Supports external Vger pin.

Communication Interfaces

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

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

¢ 16-byte FIFOs with programmable level trigger

¢ Auto flow control ( nCTS and nRTS)

¢ Supports IrDA (SIR) function

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

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

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

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

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

* PDMA operation.

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

e 4-byte FIFOs with programmable level trigger

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

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

¢ Auto inverse convention function

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

* Transmitter and receiver error retry function

* Supports hardware activation, deactivation and warm reset sequence process

e Supports hardware auto deactivation sequence after card removal.

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

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

¢ Supports 10 bits mode

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

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

¢ Supports one/two data channel half-duplex transfer

¢ Supports receive-only mode

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

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

e Supports the byte reorder function

e Supports Byte or Word Suspend mode

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

* PDMA operation.

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

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

¢ Able to communicate at up to 96 Mbit/s

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

* Byte reorder function.

e Supports Byte or Word Suspend mode.

e Supports one data channel half-duplex transfer.

e Supports receive-only mode.

* PDMA operation.

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

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

¢ Built-in DMA function

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

e Supports record and playback.

e Supports master and slave mode.

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

¢ Supports record and playback.

¢ Supports master mode.

¢ Supports PCM standard data format.

¢ Four CAN 2.0B interfaces

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

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

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

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

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

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

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

e 8-bit data width.

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

generation, error detection and error correction.

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

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

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

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

* PDMA operation.

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

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

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

Advanced Connectivity

* Compliant with USB Revision 2.0 Specification.

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

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

e Supports an integrated Root Hub.

* Up to six USB Host Lite ports.

¢ Built-in DMA.

USB 2.0 High Speed Host/Device

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

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

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

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

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

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

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

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

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

* Suspend, resume and remote wake-up capability.

¢ Built-in DMA.

* |EEE Std. 802.3 CSMA/CD protocol.

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

* Two sets of Ethernet MAC.

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

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

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

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

¢ CAM function for Ethernet MAC address recognition.

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

e Built-in DMA.

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

* Resolution up to 3M pixels.

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

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

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

* Supports Negative, Sepia and Posterization color effects

Cryptography Accelerator
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¢ Hardware RSA accelerator.

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

(RSA) e Supports up to 2048 bits.

¢ Hardware ECC accelerator.

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

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

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

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

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

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

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

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

¢ Compliant with NIST SP800-38A and addendum.

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

¢ Hardware HMAC accelerator.

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

e Compliant with FIPS 180/180-2.

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

3.1 Package Type

Part No. LQFP64-EP LQFP128 LQFP216

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

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

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

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

PKG Naming Rule

J TP

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

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

41.1 NUC980DRxxY LQFP64-EP Pin Diagram

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

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

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

Vusg1 vopss [ 121 401 X32_IN

USB1_REXT [122 391 Vearss

Vusgo_vop1z [—| 123 381 PB.2

USBO_DM [ 124 371 PB.3

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

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

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

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

Vusg1 vopss [ 121 401 X32_IN

USB1_REXT [122 391 Vearss

Vusgo_vop1z [—| 123 381 PB.2

USBO_DM [ 124 371 PB.3

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

NUC980DFxxYC LQFP216 Pin Diagram

NUC980
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PE.2

Voo1z

PE3

PE.4
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PE.6
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4.2 Pin Description

4.2.1 NUC980 Pin Description

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

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

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

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

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

UART8_CTS | MFP2 |UARTS clear to Send input pin.

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

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

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

EBI_ADDR6 O MFP1 |EBI address bus bit 6.

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

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

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

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

EBI_ADDR5 O MFP1 |EBI address bus bit 5.

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

PWM11 O MFP6 |PWM11 counter synchronous trigger output pin.

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

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

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

UARTS5_RXD | MFP2 |UARTS data receiver input pin.

PWM10 O MFP6 |PWM10 counter synchronous trigger output pin.

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

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

EBI_ADDR12 o MFP1 |EBI address bus bit 12.

UART5_RTS O MFP2 |UARTS5 request to Send output pin.

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

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

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

UART5_CTS | MFP2 |UARTS clear to Send input pin.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

108 [NC

109 [NC

110|VSS P MFPO  |Ground pin.

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

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

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

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

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

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

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

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

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

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

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

128 |VSS P MFPO  |Ground pin

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

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

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

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

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

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

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

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

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

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

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

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

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

0 eMMC1 data line bit O.

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

UART7_RXD | MFP5 |UART7 data receiver input pin.
USBHL2_DM A MFP6 |USB 1.1 Host Lite 2 differential signal D