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A = T 204
215 THEEFHEIIL vvvveveerereererenresnesssessssessssnssssnessssessssessssssssssessssessssessssssssssessssessssessssssssssessssessssesssssssaneres 205

215.1 E 0/ | TSR 205
21.5.2 BB IPRA ettt bbbt b s 205
21.5.3 12124 N A R BB T T oottt ettt et enann s e eenens 206
21.5.4 el B2z SN TR O TP 207
20,5 5 R R TR B T oo oo eee e oo eeeee e e et e e et et e et e e et e et et eea et e e et e ea et ere e e et eneeaeee et erennenes 207
21.5.6 T T T R B B0 TE v v v v eeere et ettt et st e st st e et e et e et e e ae e et e e bt et e eatesaeesaeesaeesbeetsenesentesntesneesteerean 208
D T A 11 S = = SRRSOV 209
20.5.8 B EITHE e eveeeeeeeeeeee et ee ettt ettt ettt ettt e e et et et e st e e et et eeet e et ee e e et aeeneeeeenenas 211
2050 BT R T ettt ettt ettt nent ettt ettt et et et en et eenene 212
215,00 BRI B oottt et ettt e e reeteeae ettt et et e ateereeaeereeneeneennens 218

22  FHAETRIEIT (SCO)nrrrrermsesessnsessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssnnss 220
B 220
= 220
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PRI a0 i [T — 221
228 ZEFFER «oeeeeeeeeeeeeeeeees st e s st a st et a et s e sttt et et e e et e ettt e s e et e s s e et e asan et asnsenaetananens 221
22 B THREFHIIL vevvereererrerserseseeiessessessessesessessessessssessessessesessessessessssesessessessssessesssssesessessessessssessensessesansenes 222
2251  FLE (COI0 RESEL) w.oucveeeeececceeeeceeee ettt snee 223
225.2 BETEAL (WA RESEL) ..uiiieieeiitieeestetee ettt st be st aeebe s nens 224
22.5.3 BRI (DEACHVALION) ......vovecvveeeceteeeteeeeeeee e ses e s st s st es st st senassesenseaenans 225
225.4 i = WSRO 226
22.5.5 BB ..ottt ettt ettt ettt n ettt et et et et renerenans 227
22.5.6 B T T BT oottt ettt ettt ettt ettt 227
22.5.7  PUEBIEIEETEIIER oottt ettt n ettt ettt 228
22.5.8 e it 7K = )| TP 230
22.5.9 B e e st = T 231
22.5.10  EBCT(UART) FEITL oot ss e 231
23 SD FEHIZZ (SDH) uoccrreresmremssesessssesesssssssssesssssssssssssssssssssssssesssssssssssssssssssssssasssssssssssasssssnnas 233
2B L FIHE cvvvevecreereeccseesesesessssessessssastssssssstssssssstasasssssssassssssasassssssssassssstsassssssssassssssssassssssesasnssssssasnssns 233
23 2 B coeeeciiesiiensre s srees st essre s e s b s e sar e s b s e s s b e s b e s bt e s R s e s R b e s bR e s R bt e R b e s R b e s R b e e b s es R b e s Rbe s sasessnranen 233
2.3 TTHRME .eecvveereerrierieeeesiessiesesieessseesssressssessssesssssessssessssesessesesstessssessasesessesesssesasessasesessesesssesnrases 233
AR = = TR 234
YRR 11 =t 2 AT 235
2351 BIBIZEE oottt et ettt ettt renens 237
23,5, BT ettt ettt ettt ettt ettt enens 238
23.5.3 HUAB R ...ttt ettt ettt et e e st e st e st e s ateete et e et e sateeae e et e e ebesbeste st e satesaeenteeaean 238
2354 FEHISD R oottt ettt ettt ettt seanas 238
23.5.5 =0 NS B I ST 239
24 SPl sttt ———————————————————————————— 241
24, LI couveveereeeeieeeeresrestesteessesaestessesessese st esssbesse st essebesbe s e st sa s ba b e st e R s R e b e b e Rt s R e R e b e st e R b e R e b enbe st sRnsansants 241
4.2 BTHE oottt be bbb e b e b e b e e R s b e b e R e R e R e R e b e Rt e R e R e b e Rt e R b e R e b et e Rt s R e Reabents 241
2A.B3TTHRIE cveeveerereererresrereeseeessessessessesessessessessesessessessessssessessessesessessessessssessestessesessessessessssessensessesesenes 241
v = TR 242
245 THEERBIE cvveeerererrreereresestisessssesissessssssesssesssssssssssessssessssessssssssssessssesssessssssessssessesessssssssssessesensene 242
2451 TRHEEEEE oottt ettt ettt ettt nans 242
24.5.2 B B HEIEETE oottt ettt ettt ettt ettt nnan s 243
2453 HEITU 1O FEITL oot e e s ettt er e s e ee e 243
245.4 G i T 245
2455 T ettt et ettt ettt et e e a b e bt e bt et e et e et e ereeshtesaeets et s erteerteereesreerean 246
24.5.6  SPIHZHHIZE TR T FH TR cooveeeeeeeeeeeeeeee ettt sttt ettt 246
25  ETHESSIEAIZR (TIMER) rresessnsesessssessssesssssessssssssssssssssssssssssssssssssssssssssssasssssssssssasssssnnss 247
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25, LRI ¢evveveerererrererressnsnssessessesessessessesssssssessessessssessessessessessssessessestasessesssssestssessessestessenessessssessessesseses 247
25, 2 B . eeeeerecesrte ettt st s s st esae s s s se e ae s R e s e s e e R e s R e e e et e Re e R e e e et e Re Rt e e e aeesanseeteaannanns 247
25.3 JTHRIE] cveeveererrerserssessersessesssessessessssssesssssssssessessssssessessesssessassessesssessessassesssessessassssssesaessassesssesasssann 247
25,4 BFTFRT cvevrerrrrerresresrestsstsessestsste s e saest et s s ae st et e e s e s ae e et s R e s R e e e e e e e R e RSt e R e s R e Re e et e e e R e ae Rt e e e Resresaeres 248
25. 5 THEETATL +evveveererrerrererreressesessessessessssessessessessssessessesssssessssessessesessessessssssstssessesssstessenessesesssssessesneses 248
255.1 T R T E ettt ettt ettt ettt ettt b ettt te st bese s teae e 248
25.5.2 T R T vttt ettt bbbttt b et b et et bete st ete st besesebete e 249
25.5.3 = B USRS 249
25.5.4 =g VUSSR 249
25.5.5 2212 TSRS 250
25.5.6 TG ettt bttt et ae s bns 250
26 FHFHEITUTEEER (UART) rcrssssesssssssesssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssasessssssses 252
26. L I cevveeveeresersersnssnessnssnssnssnessnsssssssssessnassessssssssnsssassessssssassessessssssassesasssssssassesaasssassesaesnnsssassesassnnn 252
26, 2 B e e ae s e e e R e R s e e e e R e R s e e n e Re R e s e e neene R e e nenennnt 253
26.3 JTHRIE coveeveererrerserseesressessesssessnsssssssssessnsssesssssessnsssesssssssssassessessssssassessessssssassessassssssessessessssssesassnnans 254
PSR- = SO 255
6.5 THEEHATL «oveverernererrersessessssessessessessssnssessesssssssssssssessssnssssssssssnssssssssssssssssssssssssssssssessssssssssssssssnsses 256
26.5.1 BB ettt ettt ettt ettt ettt et s se st eseneebe s e eteneeas 256
26.5.2 I D AT R T ettt ettt ettt bbbttt b te s e b tens 257
26.5.3 RS A T B T oottt ettt 258
26.5.4 LINT T BERE TR ettt sttt sttt ettt nens 259
27  USB 2.0 B EEIRS cvrrrrrrerersssssssssssssssssssssssssssssssssasassssssssssssssasssssssessasasassssssssssasasassssssssanes 261
27 LRI cveeeeeeeeeerrersesseessessesseessessnsessssssessnassssasssessnsssesssssessssssasaesssssnassasaessesssassesaessssssesaessessssssesassnnn 261
27 2 B et s a e s e e a e s s e e e e R e e s e e e e Re e e e e nesne R e e nennennant 261
27 .3 TTHRIE] coveereererrerreesrenresserseessessesseessessessesssessessessesssessessesstessessessessssssessessesssessessessesssessessassessssssessanns 261
2T A BEFEER et e b e e R s R bR R e E bR R bR e b e Re s s R e Rrne 262
27 .5 THEEHETL cveverrereerrrerrersensesssessessessssssessnssessssssessnssssssssssssssssessessssssessessassessssssessessssssesasssassesssssassanns 266
27.5.1 BB ettt et b ettt b et et b et et b bbb se st ese st bese e bete e 266
27.5.2 N ) TR 267
27.5.3 S oL aTo = Lo LYo [ 1= U 268
27.5.4 Y CT Ao Lo TSI =0 (1 =] R 268
27.5.5 (7= QDTS od ] o) (o] S 269
27.5.6 TN JEBT oottt ettt ettt ettt ettt et et a et s s b et et bebese e b et e se s et ese e b et e ne b et ese e b et ene st ene b etene s etens 270
27.5.7 L@ L I = ST 270
28  USB FEHEIZEHEIES ouveeerrrsesesssesmssesesmssesssssssssssessssssssssssssssssssssssssssssssssssssssssassssssssssssssssssasessnnas 272
P I 2 OO 272
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28. 2 BHHME .ttt ettt b e b e et b bR e R bR e RS E b e b e RS RS e R bR s ReRe et b e R sRe et b b ene 272
28.3 TTHRME .eeeveeereeririeriiirisiessiesesiesssseessaressssessseseases s s essase s b e s b e s s s e s R b e s R b e s b e e b s e s abesenbe s raaeesnnanen 272
28.3.1 B R B B ettt ettt ettt et e e et e et e et et et e e e et e et e e et e eaereterte st eaateaateeteeteneeareearenn 273
28.3.2 EHC F2EEER oottt ettt ettt e et ettt et et et et et e n e eeeeeeaens 273
28.3.3 OHC JZEEE oot e ettt ee et e e et e e e e e et et e s e eeee e et et e eeetetee et et et e nenaeeeeeenens 274
28.4 ZEFEEE ceeeeererreereereetsrte e sse et e ae st et e e e e R e R s R e et e R e Rt e R e e e e R e R e e R e et e R e Rt e R e e aesse s esraesennans 275
YRRy = 23 277
285 L T ettt ettt ettt e e et et et et et et et et en e e eneaens 277
28.5.2 AR B TR oottt ettt ee e e s ee et e et ee et en e eeeneenenas 277
28.5.3  OHC oottt ee ettt ettt a et ettt e et e et et et et et et et et et en e e eeeeeeenens 277
8.5 4 EHOC e et ee ettt ettt ettt ettt e e et et e e et e et et enannaeeeeeeeenens 282
29 [EGHEEEEEL (CAPTURE SENSOR INTERFACE CONTROLLER) cvceevecennae 290
gAY - 290
A Y= 290
2.3 TTHRIE] cveveeverereereresresesessestesestssestssessssessstsssntesssssesstssentesentosensessnsntssentesentassssntssentesensessnsssnentesentans 290
e = R 290
20.5 THEETHIIL. vvvveveerereersreeresnersssessssesessnssssnessssessssessssesssssessssessssessssssssssessssessssessssssssssessssessssessrsssssanesen 291
P BT R - ¥ = OSSOSO U OO OT ST SU TP 291
29.5.2 R e =1 TR T TSP 292
290.5.3 R I A I T EIE oottt t ettt ettt ettt et et enen oo eaeas 292
29.5.4 (B R B AR oottt reeeen 293
29.5.5 oL NG AL TTTARE - = MU TR TR TR TR 293
29.5.6 el A% )= =TT 293
2957 B =L = =TT 294
29.5.8 L SR L S = S s e TR 294
29.5.9 G 711 )| O 294
30 EFTSTETHFERIEFIZE (WDT) rccrresmssesessssesssssssssssessssssssssssssssssssssssssssssssssssessssassssassssssasens 296
B0 LR cvvvevereeenerirerereeesesesesesesesesesessssssesesessssssesesesessasasesessssssssasesssesensssassssessssnsesesesssessassesssensnsnses 296
B0. 2 B HE covverereeeeerercseees et s b b e e r bbb e b R e bbb e b e Re R b e b e R e Re bbb e R eRe R e s b enebenensates 296
B0.3 JTHRIE] cveeeeeeererrersreersrenrsssnssssnessssesessessssnssssnsssssessssesessessssssssssessssessssessssessssssssssessssessssessssessssnessaneses 296
L= = 296
BO.5 THAEFHIL vveeveeereerrerrrererssressesssesssnssssesseesssesssesssssssssssesssesssssssesssssssesssesssesssesssesssesssesssessassssssssessaess 297
B0.5. 1 WD T ZE B ettt ettt ettt ettt ettt n et ettt et et et et ettt e et eeeenenens 297
30.5.2 VD T T 1ot ee ettt ee e et e e e e e et et e s e e e e e e et ee e s s e eeeeee et et s s e s eeeeeee et et enen s eneeeeenens 298
31 BOFETIITEHFIEFEIZZE (WWDT) crereremnsesessssessssssessssesssssssssssssssssssssssssesssssssssasssssnss 299
BL LRI cvvevereeeeeeseeseseeeeeessesesesttsssaesesesassssaeaesetesessaesere bt essasae sttt s b s b eRe sttt sbsasae sttt ssaeae et essasnensate 299
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BL2 B covmeeeeeeeeeeeeeeseseeeeseeeeeseeeeseee s eeeseseeseee s ee e e e e et e e e et eet e eee e eee e ees e eee e eee e eeeeeteeeeener e 299
BL.3 FTHRIE] cvvvreerreeeerseessessseesssessseessseessssesssssssssesassesssesessesessessssesessessaeesesseeeseesssssseneesesessesesesesesesese 299
BLA ZETEER cooeeeeeeeeeeeeeeeseseeseeeese s s e e e e et ettt et ettt ettt et e et et 299
BLS THBERIIE rvvveeveeeeeeseeessesssessssessssesssesssesssssssssesssessssssssessssesesesssessssesssesssessesseseseesessesesessessesennes 300
BL5. L IR oo oo et e et e et e et sene e esenenn 300
BL.5.2 VWD FB oo eeee e s e e s e eees s eeesenees 301
BL5.3 BB AE U oo e e e e e s s e eeerenen 301
BL5.4 (BT coovvveeeoeeeeeeeeeeeseeeeeeeeeeeeee e esee e ee e s s ee et ee s e s e s e s eneeeeesenens 301
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1 Z4EHSS (System Manager)

1.1 et

ZEEES 4 T LU ME ENITHRE -

o ZRfr
B
EX e S )

T X
e

&% (PDID)

st > LA S IIRE S (MR -
® AiEdET s

1.2 FHfFes

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

NUC970/N9H30

Register Offset R/W  |Description Reset Value
SYS_BA = 0xB000_0000

SYS_PDID SYS_BA+0x000 |R Product Identifier Register 0x0X30_Doosg™
SYS_PWRON SYS_BA+0x004 |R/W  |Power-On Setting Register Undefined®
SYS_ARBCON SYS_BA+0x008 R/W  |Arbitration Control Register 0x0000_0000
SYS_LVRDCR SYS_BA+0x020 R/W  |Low Voltage Reset & Detect Control Register 0x0000_0001
SYS_MISCFCR SYS_BA+0x030 R/W  [Miscellaneous Function Control Register 0x0000_0200
SYS_MISCIER SYS_BA+0x040 R/W  [Miscellaneous Interrupt Enable Register 0x0000_0000
SYS_MISCISR SYS_BA+0x044 R/W  [Miscellaneous Interrupt Status Register 0x0001_0000
SYS_WKUPSER SYS_BA+0x058 R/W  [System Wakeup Source Enable Register 0x0000_0000
SYS_WKUPSSR SYS_BA+0x05C R/W  |System Wakeup Source Status Register 0x0000_0000
SYS_AHBIPRST SYS_BA+0x060 R/W  |AHB IP Reset Control Register 0x0000_0000
SYS_APBIPRSTO |SYS_BA_0x064 R/W  |APB IP Reset Control Register 0 0x0000_0000
SYS_APBIPRST1 ([SYS_BA_0x068 R/W  |APB IP Reset Control Register 1 0x0000_0000
SYS_RSTSTS SYS_BA_0x06C R/W  [Reset Source Active Status Register 0x0000_0007
SYS_GPA_MFPL |SYS_BA+0x070 R/W  |GPIOA Low Byte Multiple Function Control Register 0x0000_0000
SYS_GPA_MFPH |SYS_BA+0x074 R/W  |GPIOA High Byte Multiple Function Control Register 0x0000_0000
SYS_GPB_MFPL |SYS_BA+0x078 R/W  |GPIOB Low Byte Multiple Function Control Register 0x0000_0000
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SYS_GPB_MFPH [SYS_BA+0x07C R/W  |GPIOB High Byte Multiple Function Control Register 0x0000_0000
SYS_GPC_MFPL |SYS_BA+0x080 R/W  |GPIOC Low Byte Multiple Function Control Register 0x0000_0000
SYS_GPC_MFPH [SYS_BA+0x084 R/W  |GPIOC High Byte Multiple Function Control Register 0x0000_0000
SYS_GPD_MFPL |SYS_BA+0x088 R/W  |GPIOD Low Byte Multiple Function Control Register 0x0000_0000
SYS_GPD_MFPH [SYS_BA+0x08C R/W  |GPIOD High Byte Multiple Function Control Register 0x0000_0000
SYS_GPE_MFPL |SYS_BA+0x090 R/W  |GPIOE Low Byte Multiple Function Control Register 0x0000_0000
SYS_GPE_MFPH [SYS_BA+0x094 R/W  |GPIOE High Byte Multiple Function Control Register 0x0000_0000
SYS_GPF_MFPL |SYS_BA+0x098 R/W  |GPIOF Low Byte Multiple Function Control Register 0x0000_0000
SYS_GPF_MFPH |SYS_BA+0x09C R/W  |GPIOF High Byte Multiple Function Control Register 0x0000_0000
SYS_GPG_MFPL |SYS_BA+0x0A0 R/W  [GPIOG Low Byte Multiple Function Control Register 0x0000_0000
SYS_GPG_MFPH |SYS_BA+0x0A4 R/W  |GPIOG High Byte Multiple Function Control Register 0x0000_0000
SYS_GPH_MFPL |SYS_BA+0x0A8 R/W  |GPIOH Low Byte Multiple Function Control Register 0x0000_0000
SYS_GPH_MFPH |SYS_BA+0x0AC R/W  |GPIOH High Byte Multiple Function Control Register 0x0000_0000
SYS_GPI_MFPL SYS_BA+0x0B0O R/W  |GPIOI low Byte Multiple Function Control Register 0x0000_0000
SYS_GPI_MFPH SYS_BA+0x0B4 R/W  |GPIOI High Byte Multiple Function Control Register 0x0000_0000
SYS_GPJ_MFPL [SYS_BA+0x0B8 R/W  |GPIOJ low Byte Multiple Function Control Register Undefined®
SYS_DDR_DSCTL |SYS_BA+0x0F0 R/W  [DDR I/O Driving Strength Control Register 0x0000_0000
SYS_PORDISCR [SYS_BA+0x100 R/W  [Power-On-Reset Disable Control Register 0x0000_00XX
SYS_ICEDBGCR |SYS_BA+0x104 R/W  [ICE Debug Interface Control Register 0x0000_0001
SYS_REGWPCTL ([SYS_BA+0x1FC R/W  |Register Write-Protection Control Register 0x0000_0000

Note: [1] Dependents on part number.

Note: [2] Dependents on power-on setting.

1.3 ThEeHait
1.3.1 B2 ThRed%E] (Multiple Function Control)

{68 FH & 54 2 g 5 U HA S E R 22528 - PASPIO A - HliE i GPB6 ~ 95% & il SPIOFfT i
Y pinfll - GPB6/ESPIO_SSO » GPIO7 &SPI0_CLK » GPIO8 & SPI0_DATAO » GPIO9 &
SPI0_DATAI » (A It » SYS_GPB_MFPL Z 15 A _0xBB000000 : SYS GPB_MFPH SE i A
OxBB - (f5E pin HYE%7E > 552:R NUC970/N9H30 Technical Reference Manual) -
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1.3.2 RERERAIAEA

B EAE R 2.6 (R EF e 2 2.8/ 4 © SYS_MISCISRZFFESAILVD_ISAr &34 » AR T A1
RE > WL EL TR - EEEE2. 3R LT HEE2. AR - ZR ST E e -

R BRE A S AV IE P2 T

s ESYS_LVRDCRE f725LVD_SEL{ - BEfE g HIEE R f52. 6 (K2 2. 8(R % -
Tl > 4aRESYS_LVRDCREZ f¥2sLVD_ENfL

T IRIAEANL - 48RESYS_LVRDCRE {F#5LVD_ENMZAILVR_ENL -

BEh T - 46RESYS_MISCIERZ {F&sLVD_ENFL

ffEwe PENIRAE > faZESYS_MISCISRE {7 &5LVD_IS{L -
HESYS_MISCISREF25LVD_ISfir -

EHEVEE2~6 -

N o o b~ w D PRE

1.3.3 USB ID {541

USB Hostf1USB Device5—{f L » S EASER (Host) 208 » #els n] DU H ARG i T
Hostiefy ; &2z » £ EBfEA! (Device ) £20H - #UiEHL o) LA fTDevicetdfF -

fERTT=aT

1. 4AEESYS_MISCIERZ{ZUSBIDC_IENf -

fi 30 0 AT > HESISYS_MISCISRZ{£22USBIDC_ISfir £ G E -
HIETSYS_MISCISRZ1£23USBO_IDS(ir » 15#% -USB Host ; 0%#% [-USB Device -
SHEHRSYS_MISCISRZ{722USBIDC_ISfir -

HEDER2~4 -

a > 0D
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2 BFgEPEHI2E (Clock Controller)

2.1 Ak

ey g 2 Tl 5 2 2B A R S PR (LG R0 - &0 - CPU > AMBARIFTATRBE - 540 EL 15 R (i
PLLIESE - S{EESEAIIF SR H PLL » sRELREES NN BRI A © B — (R 88 /2 CLKEN%Y
fras o] DB Ay s B S e P - I HAECLK_DIVCTLE fFasl A BRI A -

2.2 &

® IRFMI{EPLL > 152500 MHz » HIS S PR AEHY 2 2 T

® HMBLI2MHzH = 2R R A RS b e iR

® HIH132.768 KHZ{I A S A A Y RTCIIAE M2 i

2.3 JiBElE
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N

XT1_IN

APLL
APLLFout | apLL | ADIVCLK[7:0] »—)‘ :: )—‘
1to8
o> <2}
UPLL
UPLLFout | upLL UDivCLK[7:0] Y
1to8 (HCLK234_N+1)
\ 4 ll—‘
<
SYSTEM_N[3:0], A 4 \ 4 A\ 4 ’_‘
SYSTEM_S[4:0]
» SYS_SW_DIV
CPU_HCLK Clock Generator SYS_CLK
Y v
+1or:2 | [£2]

CPUCLK

¢ HCLK1 g ‘

¢ HCLKgdma -—0

¢ HCLKebi .—u
HCLKtic -—n

CPU

NUC970/N9H30

DRAM (CLK_HCLKEN[10])

‘ > DDR_CLK
‘D DRAM_CLK

HCLK (CLK_HCLKEN[1])
*

SRAM (CLK_HCLKEN[8])

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

I ) HCLK2 >

HCLK3 (CLK_HCLKEN[3])

! T HCLK3 »

EMAC1 (CLK_HCLKEN[17]) »—- HCLKemacl
USBH (CLK_HCLKEN[18]) »—. HCLKusbh

USBD (CLK_HCLKEN[19]) »—- HCLKusbd

FMI

(CLK_HCLKEN[20]) lb—- HCLKfmi »

(CLK_HCLKEN[0])

NAND (CLK_HCLKEN[21]) lb—- HCLKnand »

HCLK1 (CLK_HCLKEN[2])

CRYPTO (CLK_HCLKEN[23])ID—- HCLKcrypto

JPEG

(CLK_HCLKEN[29]) lb‘—-ﬂj_p_eg_>

GDMA (CLK_HCLKEN[12])

EBI

(CLK_HCLKEN[9])

» ECLKijpe
e

GE2D (CLK_HCLKEN[28]) »—- HCLKge2d

TIC

(CLK_HCLKEN[7])

A 4

+ (APB_N+1)

PCLK (CLK_HCLKEN[5])

ECLKge2d

GE2D_N+1)

HCLK4 (CLK_HCLKEN[4])

! T HCLK4 >

¢ PCLKuart0 -—q

» UARTO

(CLK_PCLKENO[16])

» UART1

(CLK_PCLKENO[17])

PCLKuart1

» UART2

(CLK_PCLKENO[18])

¢ PCLKuart2 -—q
¢ PCLKuart3 -—q

» UART3

(CLK_PCLKENO[19])

» UART4

(CLK_PCLKENO[20])

PCLKuart4 -—4
¢ PCLKuart5 -—4

» UARTS

(CLK_PCLKENO[21])

¢ PCLKuart6 -—4

» UART6

(CLK_PCLKENO[22])

» UART?7

(CLK_PCLKENO[23])

< PCLKuart7 guy o
¢ PCLKuart8 -—1

» UARTS

(CLK_PCLKENO[24])

» UART9

(CLK_PCLKENO[25])

¢ PCLKuart9 .—4

»UART10 (CLK_PCLKENO[26])

PCLKuart10 -—1
¢ PCLKwdt -—q

»WDT

(CLK_PCLKENO[O0])

»WWDT

(CLK_PCLKENO[1])

¢ PCLKwwdt .—4
‘PCLKgpio -—4

»GPIO

(CLK_PCLKENO[3])

¢ PCLKsmcO -—q

»SMCO

(CLK_PCLKEN1[12])

»SMC1

(CLK_PCLKEN1[13])

PCLKsmc1
¢ PCLKadc -—4

»ADC

(CLK_PCLKEN1[24])

» KPI

(CLK_PCLKEN1[25])

¢ PCLKkpi -—q

»MTPC

(CLK_PCLKEN1[26])

PCLKmtp -—4
¢ PCLKpwm t

PWM

(CLK_PCLKEN1[27])
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EMACO (CLK_HCLKEN[16]) 0—%

SDH  (CLK_HCLKEN[30]) »—-M,

125  (CLK_HCLKEN[24]) o—%

LCD (CLK_HCLKEN[25]) »—%

VCAP (CLK_HCLKEN[26]) —-Mp_,
RTC  (CLK_PCLKENO[2]) A
ETIMERO (CLK_PCLKENO[4]) »—- PCLKetimer0
ETIMER1 (CLK_PCLKENO[5]) o—.%
ETIMER2 (CLK_PCLKENO[6]) c._.mg
ETIMER3 (CLK_PCLKENO[7]) »—.Mi
TIMERO (CLK_PCLKENO[8]) 0—. PCLKtimer0
TIMER1 (CLK_PCLKENO[9]) »—- PCLKtimerl
TIMER2 (CLK_PCLKENO[IO])»—- PCLKtimer2
TIMER3 (CLK_PCLKENO[II])»—. PCLKtimer3
TIMER4 (CLK_PCLKENO[iZ])o—. PCLKtimer4
12C0 (CLK_PCLKEN1[0]) o—- PCLKi2c0
12C1 (CLK_PCLKEN1[1]) u—. PCLKi2c1
SPIO (CLK_PCLKEN1[4]) »—-PCLKspiO )
SPI1 (CLK_PCLKEN1[5]) cp—-%
CANO  (CLK_PCLKEN1[8]) c._-m
CAN1  (CLK_PCLKEN1[9])

1 PCLKcan1
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NUVOTON NUC970/N9H30
2.4 HFSS

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

Register Address R/W  |Description Reset Value
CLK_BA = 0xB000_0200

CLK_PMCON CLK_BA+0x00 R/W  |Power Management Control Register OXFFFF_FFO3
CLK_HCLKEN CLK_BA+0x10 R/W  |AHB IP Clock Enable Control Register 0x0000_0527
CLK_PCLKENO CLK_BA+0x18 R/W  |APB IP Clock Enable Control Register 0 0x0000_0000
CLK_PCLKEN1 CLK_BA+0x1C R/W  |APB IP Clock Enable Control Register 1 0x0000_0000
CLK_DIVCTLO CLK_BA+0x20 R/W  |Clock Divider Control Register O 0x0100_00XX
CLK_DIVCTL1 CLK_BA+0x24 R/W  |Clock Divider Control Register 1 0x0000_0000
CLK_DIVCTL2 CLK_BA+0x28 R/W  |Clock Divider Control Register 2 0x0000_0000
CLK_DIVCTL3 CLK_BA+0x2C R/W  |Clock Divider Control Register 3 0x0000_0000
CLK_DIVCTL4 CLK_BA+0x30 R/W  |Clock Divider Control Register 4 0x0000_0000
CLK_DIVCTL5 CLK_BA+0x34 R/W  |Clock Divider Control Register 5 0x0000_0000
CLK_DIVCTL6 CLK_BA+0x38 R/W  |Clock Divider Control Register 6 0x0000_0000
CLK_DIVCTLY CLK_BA+0x3C R/W  |Clock Divider Control Register 7 0x0000_0000
CLK_DIVCTL8 CLK_BA+0x40 R/W  |Clock Divider Control Register 8 0x0000_0500
CLK_DIVCTL9 CLK_BA+0x44 R/W  |Clock Divider Control Register 9 0x0000_0000
CLK_APLLCON CLK_BA+0x60 R/W  |APLL Control Register 0x1000_0015
CLK_UPLLCON CLK_BA+0x64 R/W  |UPLL Control Register 0xX000_0015
CLK_PLLSTBCNTR |CLK_BA+0x80 R/W  |PLL Stable Counter and Test Clock Control Register  |0x0000_1800

2.5 ThHEEHAHT
2.5.1 {HEAHRF SR

NUC970/NOH30 B4R & A 1L 1Y SR - sE 5 T {7 es 2 AT LIREE » BAHA RERLE) - B
BRI EN = (H21F%8 » CLK_HCLKEN > CLK_PCLKENO » CLK_PCLKEN1 - AHB4#43 [
1y 1% ¢H 22 3% & CLK_HCLKEN - [fj APB 4% 48 I iy % 41 - HI 3% & CLK_PCLKENO
CLK_PCLKENL -

LA NAND F£sf5il - NAND ZH AHB 4843 FRVESFRELT (FMI) AR - RIFEZEEE) NAND »)
THGEE FMI AT NAND » 5t S8 E CLK_HCLKEN 25785 FMI 1 NAND i - L UARTO
Ryl > HFIFH UARTO 2K FTEI(E B - W ZHLtARE UARTO my B8 > Wt 2 N E
CLK_PCLKENO Z{Fes iy UARTO fir. -

2.5.2 FygEbRIARS

AIAMEASERVEAAEE & B RV SRR SRS o FH DU IEERIRF S ) - PR R T e RR
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Bz o > ] DUBE IR AR o LIAMESD R BB ¢ i g AR BEFRUPLL - #)dn (R 2
300KHz - {HiigHs 2 H50MHz - 5% UPLLAYAER E300MHZ » [RAEEEEN T ¢

1. SDHHESgERAHE 725 /CLKDIVY » F2 5 %4|SDH_N > SDH_S > SDH_SDIV -
2. EESDHEfgE G ZUPLL » SDH_Sfir%E A11b -

3. WIHR{ESER F300KHZ » FAEUPLL (300MHz ) (5% H;60MHz » 5t ZSDH_SDIVIE A
4 > HERLI200 - Hi/ESDH_NILA 199 - HIA]{55I300KHZ i -

4. SR {EEAZF K50MHz - SDH_SDIVEHAO » {{FRUPLLAFEEJufR - HEEGESDH_N
F55 > {LF300MHZ[6 - HtAEHH{50MHzZ -

253 PLL g% &

NUC970/N9H30 PLLEAZF(E 355 264MHz » FHEPLLAERET G S Ny E TSt E H 3k i1y
EAZEEN -

Fpllout 12 MHz X

M x P
E 12 MHz X N
vco - Z M

200 MHz < E,, < 500 MHz

; _12MHz _ Fy
pra M N
N Fora Range
1 11.0 < Fprq < 80
2 7.0 < Fpq < 80
3 5.0 < Fpq < 80
4 4.0 < Fprq < 80
5 3.5 < Fpq < 80
6 3.0 < Fprq < 80
7~8 2.5 < Fyq < 80
9~10 3.5 < Fpq < 80
11 ~ 40 3.0 < Fpq < 80
41~128 2.5 <Fprq <80
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3 TREHTEB((ADC)
3.1 fgi

NUC970/NOH30%Y B & —(E8iHE12{ HISARIIHEE / i thiids (SAR A/DELELES) » 1EA

D as SR AR RIS © DUERECFLERAVIE - NUCOXXZBIHIADCZ R Al & i (F R st bt
PEfES - B EER N A DA SAR ADCIRE A HISERY » 7R s shEr(E 9034 Ees -

3.2 B

o ST 12(5HK -

® DNL:+/-15LSB-INL:+-3LSB -

® R 1 IMSPS/200KSPS -

® Hthim AF[E : VREFEIAGND - g Ad Ay #iE -
® HLEEE 1 2.7-3.6V -

® IR ¢ 1.2V o

®  B{EJHELEG A -

® FENAGESGBEIFREL

® TrAGEHLGT LIRS

o FEHIE -

® xRS

® [ENRAM -

® (EIffE : 4850uW (@IMSPS) /2170uW (@200KSPS) - <1uA
3.3 JFFHEE

AUG. 14, 2018 Page 20 of 304 Rev 1.02



NnUvoToN

NUC970/N9H30

I INT_TC
AVDD33
XP_EN} \PULLUP VREF —
XP [
YP [
| 2.5V
YP_EN i Bandgap
PULLUP 4-1 REF MUX [ ]
VSENSE w
X
Data Buffer
Internal 12 ’7
XM_ENW 8-1 CH MUX i |
XM [ Control
YM [ ]. Register
YM_ENL 3 | APB
Bus
A_2, VHS [ 4-1 REF MUX
Resistor |
VBT [X}—— divider & — AGND33 —— ADC
: Control
switch
A2 Interface
— KEYPAD INT_KP
AGND33
3.4 FfFes
R: read only, W: write only, R/W: both read and write.
Register Offset R/W Description Reset Value
ADC Base Address:
ADC_BA = 0xB800_A000
ADCON ADC_BA+0x00 R/W ADC Control 0x0000_0000
ADC_CONF ADC_BA+0x04 R/W ADC Configure 0x0000_0000
ADC_IER ADC_BA+0x08 R/W ADC Interrupt Enable Register 0x0000_0000
ADC_ISR ADC_BA+0x0C R/W ADC Interrupt Status Register 0x0000_0000
ADC_WKISR ADC_BA+0x10 R ADC Wake Up Interrupt Status Register 0x0000_0000
ADC_XYDATA ADC_BA+0x20 R ADC Touch X,Y Position Data 0x0000_0000
ADC_ZDATA ADC_BA+0x24 R ADC Touch Z Pressure Data 0x0000_0000
ADC_DATA ADC_BA+0x28 R ADC Normal Conversion Data 0x0000_0000
ADC_VBATDATA ADC_BA+0x2C R ADC Battery Detection Data 0x0000_0000
ADC_KPDATA ADC_BA+0x30 R ADC Key Pad Data 0x0000_0000
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ADC_SELFDATA ADC_BA+0x34 R ADC Self-Test Data 0x0000_0000
ADC_XYSORTO ADC_BA+0x1F4 R ADC Touch XY Position Mean Value Sort 0 0x0000_0000
ADC_XYSORT1 ADC_BA+0x1F8 R ADC Touch XY Position Mean Value Sort 1 0x0000_0000
ADC_XYSORT2 ADC_BA+0x1FC R ADC Touch XY Position Mean Value Sort 2 0x0000_0000
ADC_XYSORT3 ADC_BA+0x200 R ADC Touch XY Position Mean Value Sort 3 0x0000_0000
ADC_ZSORTO ADC_BA+0x204 R ADC Touch Z Pressure Mean Value Sort 0 0x0000_0000
ADC_ZSORT1 ADC_BA+0x208 R ADC Touch Z Pressure Mean Value Sort 1 0x0000_0000
ADC_ZSORT2 ADC_BA+0x20C R ADC Touch Z Pressure Mean Value Sort 2 0x0000_0000
ADC_ZSORT3 ADC_BA+0x210 R ADC Touch Z Pressure Mean Value Sort 3 0x0000_0000
MTMULCK ADC_BA+0x220 w ADC Manual Test Mode Unlock 0x0000_0000
MTCONF ADC_BA+0x224 R/W ADC Manual Test Mode Configure 0x0000_0000
MTCON ADC_BA+0x228 R/W ADC Manual Test Mode Control 0x0000_0000
ADCAII ADC_BA+0x22C R ADC Analog Interface Information 0x0000_0000
ADCAIIRLT ADC_BA+0x230 R ADC Analog Interface Information Result OXXXXX_XXXX

3.5 DIREfEIL
3.5.1 HEARE

& ADC 2 il Z AT > 4 7H i ADCEN(PCLKEN[24]) 52 & /5 1 - ADC I 2 2f¢ i 288 43 0] DL

ADC_S(CLKDIV7[23:16])5%E » ADCE %1% 5%, 4522 HADC_N(CLKDIV7[31:24])

3.5.2 ADC {H#ZEES,

ADCi it dmblS £ #EH (R - 1LSB= VREF/ 4096 - {#IRFFIERURE N HAVEZRFTR -

AUG. 14, 2018
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ADC_OUT
A |
111111111111 ——

111111111110 ——
111111111101 ——

111111111100 ——

Y
Y

0000 0000 0100 ——

0000 0000 0011 ——

0000 0000 0010 ——

0000 00000001 ——

/
0000 0000 0000 | | | | | | ,/ | | | | ANALOG INPUT
o T T T B [T T
B B B B
5 & v &

3.5.3 —j&{EHI(Normal Detection)
— ARSI [ e —KADCERR » FREi—{E— R AAVEFRERE » 20

char c,num;

unsigned int data,n;
unsigned int di,d2,val=0;
rREG_CTL |= ADC_CTL_ADEN;

printf("select channel ©:VBT(AQ), 1:VHS(Al), 2:A2, 3:A3, 4:YM(A4), 5:YP(A5), 6:XM(A6),
7:XP(A7)\n");

num=getchar();

switch(num)

{
case '0': val=0; break;
case 'l': val=1l; break;
case '2': val=2; break;
case '3': val=3; break;
case '4': val=4; break;
case '5': val=5; break;
case '6': val=6; break;
case '7': val=7; break;

}

rREG_CONF |= ADC_CONF_NACEN | val<<3 | (3<<6) | (1<<22);
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rREG_ISR = ADC_ISR_MF | ADC_ISR_NACF;
/* narmal_test interrupt mode */
rREG_IER |= ADC_IER_MIEN;
do{
complete = 0;
rPREG_CTL |= ADC_CTL_MST;
UART_printf("Waiting for Normal mode Interrupt\n");
while(!(rREG_ISR & ADC_ISR MF));
rREG_ISR = ADC_ISR_MF; //Clear MF flag
if(rREG_ISR & ADC_ISR_NACF)

{
data=rREG_DATA;
n=(33*data*100)>>12;
dl=n/1000;
d2=n%1000;
printf("DATA=0x%08x,voltage=%d.%dv\n",data,d1,d2);
}
else
UART_printf("interrupt error\n");
twhile(1);

3.5.4 B ERHI (Battery Voltage Detection)

FH VBT {F B i A - 6 2 45 (N & Bandgap & fF £ 5 {H - 1 /X ADC 1Y fic & & 17 &5
VBAT_EN(ADC_CONFI[8)) k' E k1 - BRI S BRI T

VBT

0.125v to 1.375v Core ADC

—_—

\

7.5k

VA

Battery 2.5k
0.5v to 5.5v

W\

i —{E B BB A IR AR e > AR

|unsigned int n,vbadata;
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int di,d2;

rPREG_CTL |= ADC_CTL_ADEN | ADC_CTL_VBGEN;
rREG_CONF |= ADC_CONF_VBATEN;

rREG_ISR |= ADC_ISR_MF | ADC_ISR _VBF;

/* menu complete enable */

rREG_IER |= ADC_IER_MIEN;

do{
complete = 0;
rREG_CTL |= ADC_CTL_MST;
printf("Waiting for bettrey Interrupt A@<inputer pin>\n");
while(!(rREG_ISR & ADC_ISR MF));
rREG_ISR = ADC_ISR_MF; //Clear MF flag
if(rREG_ISR & ADC_ISR_VBF )
{
vbadata=rREG_VBADATA;
n=(25*vbadata*100)>>12;
dl=n/1000;
d2=n%1000;
printf("VBATDATA=0x%08%, voltage=%d.%dv\n",vbadata,dl,d2);
rREG_ISR = ADC_ISR_VBF; //clear VBF flag
}
else
printf("interrupt error\n");
twhile(1);

3.5.5 §ExFmH(Key Pad Scan)

FHA_2& {EW A » 3 & 2 AVDD33 Fl1 AGND33 fE £y 2= % {H - F > ADC iy i B 27 17 23

KPC_EN(ADC_CONF[9)) /s E Myl » HEE IR AT

AUG. 14, 2018 Page 25 of 304
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AVDD33

Key Pad
§ Resl ey ra
A2
T >
|
: |
S
]
Lol
=
7 ADC
e !
|
s : Res2
|
—"— |
|
= |
>
]
|
|
T 01
/._] v On board

WIER (e T _E i aS R sE - ERF SRS EA - 51500 Res1<20KE I flIRes2<5.6* RESL -
A > —{E0.0LuFHY B » EFA 27N E o SRR R B E B A Es » 55 ZIERESLFIAY
Res2fyEEK -

e —(EFR AR R R R o 2R

rPREG_CTL |= ADC_CTL_ADEN | ADC_CTL_PKWPEN;
rREG_CONF = ADC_CONF_KPCEN ;

rPREG_ISR |= @Ox@0QOFFFF;

rREG_IER |= ADC_IER_KPEIEN;

rREG_CONF |= ADC_CONF_KPCEN;
rREG_ISR = ADC_ISR_MF | ADC_ISR_KPCF;
/* keypad interrupt mode */
rREG_IER |= ADC_IER_MIEN;
do{
while(!(rREG_ISR & ADC_ISR_KPEF)); // Waiting for Interrupt
rREG_ISR = ADC_ISR_KPEF; //Clear KPEF flag
rREG_CTL |= ADC_CTL_MST;
while(!(rREG_ISR & ADC_ISR MF));
rPREG_ISR = ADC_ISR_MF; //Clear MF flag
if(rREG_ISR & ADC_ISR_KPCF)
{
rREG_ISR = ADC_ISR_KPCF; //Clear KPCF flag
printf("interrupt correct REG_KPDATA=0x%08x\n",rREG_KPDATA);
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rREG_IER |= ADC_IER_KPUEIEN;
while( !( rREG_ISR & ADC_ISR_KPUEF));
rREG_ISR = ADC_ISR KPUEF; //Clear KPUEF flag
rREG_IER &= ~ADC_IER_KPUEIEN;

}

else
printf("interrupt error\n");

Jwhile(1);

3.5.6 4 43R 5 &R FE (4-wire and 5-wire Touch Screen)

il $54 472 ) 2 R ORI BR BE U7 DA I AV 4 4R R0 Fo 4 U B 5 o ¥ N ADC IC B & 17 &8
T_EN(ADC_CONF[0))E B Bl - ADCHEH|Z 722 WMSWCH(ADCON[16]) T DLE% & 5451/4453
FCE - NEEUR 7448 - SEEHEFREL -

FEEFENZ o VUERER LMREXP > XM > YP » YMEH TFS5EUMHEEEEH - A1 LI PMOSH
200KER Y}

4-wire Touch
wire Touch Screen XP

XM

4

ADC

YP

A 4

YM

\ 4
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P 5-wire Touch Screen
B Eottom Plate ", Yp
3 =
| A AAA—]
L Top Plate
S =
VSENSE
—\ WA——AM——\W\ ADC
— v A AM—
—-— v A M XM
YM
i —(E AR RV AR - AT
unsigned short x, y,i;
rREG_CTL |= ADC_CTL_ADEN ;
rREG_CONF |= ADC_CONF_TEN | ADC_CONF_DISTMAVEN;
rREG_IER |= ADC_IER_PEDEIEN ;
rREG_ISR = ADC_ISR_TF | ADC_ISR_MF;
/* touch_xy_test interrupt mode */
rREG_IER |= ADC_IER_MIEN;
do{
rREG_CTL |= ADC_CTL_MST;
printf("Waiting for Interrupt\n");
while(!(rREG_ISR & ADC_ISR MF));
rPREG_ISR = ADC_ISR_MF; //Clear MF flag
if(rREG_ISR & ADC_ISR_TF)
printf("interrupt correct\n");
else
printf("interrupt error\n");
rPREG_ISR = ADC_ISR_TF; //Clear TF flag
X = rREG_XYDATA & OXFFF;
y = (rREG_XYDATA >> 16) & OXFFF;
printf("x = %08x, y = %08x\n", X,y);
twhile(1);
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3.5.7 4 &R JJHIE (4-wire Pressure Measurement)

Ry Ty ST IRAYARTR - P DARR E AV R T2k o - ADCHR I T i /72 - S—TFd
A FREHIEX-plate 8 [H A1X-Position iy HIE » A #5557 Y e {E P e kol & (Z1M1Z2) -
{(ER N EH ARG T E A R

R_Touch=R_(X-plate)xX_position/4096(Z_2/Z_1 -1)
5B UATR BEHIEX-plate f1Y-platefy &5 [H > X-PositionF1Y-Position » DL Z18H & - 54
NHEAYAFRETEMEEEN

R_Touch=(R_(X-plate)xX_position)/4096 (4096/Z_1 -1)-R_(Y-plate) (-
Y_position/4096)
MR ADCHyZF 723 Z_EN(ADC_CONF[1])& 51 - fif 15 BR 70| & 74 £ tLADC_ZDATAZ 7
LI
A —(EALRER T DA SRR » AR

unsigned short x, y, zl, z2;
rPREG_CTL |= ADC_CTL_ADEN ;
rREG_CONF | =ADC_CONF_TEN|ADC_CONF_DISTMAVEN | ADC_CONF_ZEN|ADC_CONF_DISZMAVEN;
rPREG_ISR = ADC_ISR_MF | ADC_ISR_TF | ADC_ISR_ZF;
/* touch_xy_test interrupt mode */
rREG_IER |= ADC_IER_MIEN;
do{
rREG_CTL |= ADC_CTL_MST;
printf("Waiting for Interrupt\n");
while(!(rREG_ISR & ADC_ISR_MF));
rREG_ISR = ADC_ISR_MF; //Clear MF flag
if((rREG_ISR&(ADC_ISR_TF|ADC_ISR ZF))== (ADC_ISR_TF|ADC_ISR_ZF) )
printf("interrupt correct\n");
else
printf("interrupt error\n");
X = rREG_XYDATA & OXFFF;
y = (rREG_XYDATA >> 16) & OXFFF;
z1 = rREG_ZDATA & OXxFFF;
z2 = (rREG_ZDATA >> 16) & OXFFF;
printf("x = %d, y = %d,z1 = %d, z2 = %d\n", x,y,z1,z2);
}while(1);
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4 hERZEHIES (AIC)

4.1 Fk

rh T R BER  SEB AR R TRV PR P f T R E - DL —(ERF @Ry - BlanEIREE - &FTH
TERFERHEARS > SR IRKAAMACIERIZS FAUGE K > ARILSEHE - 3% CPUBRHE ZRHR (L 1 My fE =
B > P R ET(FIQEE AT FET(IRQ)EE = - B NIRQ#G A Z& £ IRQEE K - FH{MI » EnFIQi# A 2%
AFIQEEK - MFIQAFRHE R U S IEE#ETHVIRQ « EHITEFIREEZ 723 (CPSR)AYFAII biths -
B0 DIZEEFIQFIIRQIE B E. -

1=l R ERTTE T 28 (AIC) AE S R BR Y HR BT 35 5K 25 1 64(E A [EIAY R ETR - HAT > 61{E FENFRH ER -
EHET TR S hcse—E P ETEE - fl > BFTaERES R o iCEEEL - AICEE 7 61(E
R RIS E (B STal - Bk 0HR Ay BT IR o i o AE SR T BT R R B (Y © J T B CAIE
WIAE > (B ETE EAEHE TR BB ER] 2 EEEIMTE - BHEEL
AT —(EF Ry B E B S 0B R  RENR B s B 0g # & BFIQ - HhETRER
0 HMME SR E &2 IRQ - TIRQE HHFIQRY A=K gita -

BERRENFR B SR A AE 2B U - BAICTH DU B B 5 R (S B SRR
SRR BB BCEIEENE -

4.2 Bk

AMBA APB 444543 1

AN T T DA AR Ry i i S Bl B gl

AN T AT DA AR R S R S R = &

F PG R i R AR RS

BHE FETRE A BRI 5

TEFEAN 8 RIESAR T -

B 77 e A (E8#H (daisy-chaining)

HENFR T 1E P ETRE (R E Ry B

H BB ETERE & NI TP TR R AR R i i

4.3 FHEE
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| 1
| 1
I «——— VECTOR— :
1
I «———NUMBER——————— :
1
b AIC_CTRL |
bus Wr_IPER Vector !
1 Rd_IPER 1
; PRIOR Generator | |
X - FoS (AIC_ I
. l«———OIRQ IVEC) 1
| 1
Tt -
1 POLATRIGnask rstatastatusatus !
| 1
AR 2 T , |
| 1
I <«CLREDG— Encoder prior_status :
1
IRQ (:Ie((::o{:gz) —status—»  (AIC_ : » nIRQ
: - IENC) — nFIQ
| 1
| 1
| 1
4.4 FHFds
R: read only, W: write only, R/W: both read and write.
Register Address R/W Description Reset Value
AIC_BA = 0xB800_2000
AIC_SCR1 AIC_BA+0x000 R/IW Source Control Register 1 0x4747_4747
AIC_SCR2 AIC_BA+0x004 R/IW Source Control Register 2 0x4747_4747
AIC_SCR3 AIC_BA+0x008 R/IW Source Control Register 3 0x4747_4747
AIC_SCR4 AIC_BA+0x00C R/W Source Control Register 4 0x4747_4747
AIC_SCR5 AIC_BA+0x010 R/W Source Control Register 5 0x4747_4747
AIC_SCR6 AIC_BA+0x014 R/W Source Control Register 6 0x4747_4747
AIC_SCR7 AIC_BA+0x018 R/IW Source Control Register 7 0x4747_4747
AIC_SCR8 AIC_BA+0x01C R/W Source Control Register 8 OX4747_4747
AIC_SCR9 AIC_BA+0x020 R/W Source Control Register 9 OX4747_4747
AIC_SCR10 AIC_BA+0x024 R/W Source Control Register 10 0x4747_4747
AIC_SCR11 AIC_BA+0x028 R/W Source Control Register 11 0x4747_4747
AIC_SCR12 AIC_BA+0x02C R/W Source Control Register 12 0x4747_4747
AIC_SCR13 AIC_BA+0x030 R/W Source Control Register 13 OX4747_4747
AIC_SCR14 AIC_BA+0x034 R/W Source Control Register 14 OX4747_4747
AIC_SCR15 AIC_BA+0x038 R/W Source Control Register 15 OX4747_4747
AIC_SCR16 AIC_BA+0x03C R/W Source Control Register 16 0x0000_0047
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AIC_IRSR AIC_BA+0x100 R Interrupt Raw Status Register 0x0000_0000
AIC_IRSRH AIC_BA+0x104 R Interrupt Raw Status Register (High) 0x0000_0000
AIC_IASR AIC_BA+0x108 R Interrupt Active Status Register 0x0000_0000
AIC_IASRH AIC_BA+0x10C R Interrupt Active Status Register (High) 0x0000_0000
AIC_ISR AIC_BA+0x110 R Interrupt Status Register 0x0000_0000
AIC_ISRH AIC_BA+0x114 R Interrupt Status Register (High) 0x0000_0000
AIC_IPER AIC_BA+0x118 R Interrupt Priority Encoding Register 0x0000_0000
AIC_ISNR AIC_BA+0x120 R Interrupt Source Number Register 0x0000_0000
AIC_OISR AIC_BA+0x124 R Output Interrupt Status Register 0x0000_0000
AIC_IMR AIC_BA+0x128 R Interrupt Mask Register 0x0000_0000
AIC_IMRH AIC_BA+0x12C R Interrupt Mask Register (High) 0x0000_0000
AIC_MECR AIC_BA+0x130 w Mask Enable Command Register Undefined
AIC_MECRH |AIC_BA+0x134 w Mask Enable Command Register (High) Undefined
AIC_MDCR AIC_BA+0x138 W Mask Disable Command Register Undefined
AIC_MDCRH  |AIC_BA+0x13C w Mask Disable Command Register (High) Undefined
AIC_SSCR AIC_BA+0x140 w Source Set Command Register Undefined
AIC_SSCRH AIC_BA+0x144 w Source Set Command Register (High) Undefined
AIC_SCCR AIC_BA+0x148 w Source Clear Command Register Undefined
AIC_SCCRH AIC_BA+0x14C w Source Clear Command Register (High) Undefined
AIC_EOSCR AIC_BA+0x150 w End of Service Command Register Undefined

4.5 THREFHAL.

4.5.1 HETEERLE

3 P T A R S A T e 25 77 S8 et s EUBR R B 64 - S NUCOTO/NOH30 %
FIMCUPY i PP (R TS » 2 FIERE IE R R IR - S ae s AR )
3 A A P BB AR E BRI B % S PEE B S S R - FE SR
%+ BB HAICH T B IBEH0~T - FEFTTASRER 22 (AIC_SROOIIAZ -
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3/3/2(2|2(2|2|2|2|2|2|2|1|1|1|1 /1|11 1|11
10987654321098765432109876543210
Type Resderve Priority | Type Resderve Priority | Type Resderve Priority | Type Resderve Priority
Type [7:6] Interrupt Type
0 0 Low Level Sensitive
0 1 High-Level Sensitive
1 0 Negitive-Edge
Triggered
1 1 Positive-Edge
Triggered
4.5.2 SRR

NUC970/N9H30 £ 5IMCU  AICF2 it — 40 25 {7 &5 A I i = (8 h B il 2~ PR i B < &5 (7 5
(AIC_MECR) - 55 1ZIMECR i (A0 $f FE Y b [ 8 AE R TH B » AR > PR ZE i dn < 35 (7 s
(AIC_MDCR) - %1% MDCR & £ (1 A ¥ JiE iy o o 18 8 25 Hl i 7 - %5 02 AIC_MECR =¢,
AIC_MDCRRAZHERUIR - NItbae fBE®as o] DUER I S W ([l 3 fFas 1 s HIRIGHE - LR A
B S RREh E ] DA U B B ik a7 25 (AIC_IMR) R P B i 782 R BCEE A - 2R
T iEE RO o AEER CREREHLEL - A RIA0 -

4.5.3 FETEREESE

FrA HY TR ER (BLFEFIQ) ] IR & > BT B Aar 723 AIC_SSCRAIAIC_SCCR - & fh I #¢4
TR RIEGEEE - FEAICHYIE(ELIREAE B EhllE Sk (3 -

4.5.4 AFESTRRA

AICTEfE T — & B ik BE 2y 15 25 (AIC_ISR) 2k Bl o B it - 401 SR o 0 s DU SR D IRy - A
AIC_ISREAHERIAL #eae B Ryl FIQEKIRQHY B pa B AE F v] LU AEEE HUAIC_ISRTGZ TR ErA -
B2 IR Y [ se I RUARE ©

—MRFI T > AR o DURFF A B A SNl ey P ET IR AR - & T2 CPUA
ZHIREH] > FIQEUIRQFE s AL P B StfT - 241% - EGRIBAIC_ISRAYZ I E & 1y BTk
BREF - TEER VIRFEeS G E > RfiiEl AR EtdrimEl7 18 5 A KAE
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s )

4

Read AIC_ISR

4

Mask = 0x00001

Yy

AIC ISR &
Mask =0 ?

Call the corresponding

——vY—  Interupt Service

Routine

<

4

Mask <<= 1;

Mask ==
0x40000 ?

:

C e

__irq void sysIrgHandler()

{

UINT32 volatile _mISR, _mISRH, i;

_mISR = inpw(REG_AIC_ISR);

_MISRH = inpw(REG_AIC_ISRH);

for (i = 1; i <= 31; i++)

if (_mISR & (1 << 1))
(*sysIrgHandlerTable[i])();

for (i = 32; i <= WB_MAX_INT_SOURCE; i++)

AUG. 14, 2018 Page 34 of 304 Rev 1.02




NUVOoOTON NUC970/N9H30

if (_mISRH & (1 << (i-32)))
(*sysIrgHandlerTable[i])();

4.5.5 BB

AICEIR T — (8 F A HIB(E B a5 % - (E SRS - o B i i 5% A 2 Al 75 22 IR e 4 A2
AIC_SCRx - [Ak » FIQERIRQE F pa HERE Friis i Johd T i Bty - S e BAR A iR s A2
e ENE— e AR A > FEEERH TR - MAE NIy -

1 EHUIRQE 4R S 27 17 25 (AIC_IPER) I 5 B (IRQIIEX4) » TAEFRFAIC_ISNRIFH
BRI ERB BTG o e S (RQ(S HExa)F 7 B B SRS th it SRR A
BEAREE - 3 HEUA R SR - FIRLMA - SIS HIERETEAIC_IPER - f2AIC_IPERSEIY
B By (B TR PR IR RS RS M A EE5E R %+ BRI EL B s (B ek -

2. WEINRETARISAR PR Ak o BOAE S HE R R AR IS AR T
3. E{F{a{EFIAIC_EOSCRZIEEE » 52K T -

e EE R RS o B R E AT E s o ARt m S Es T o AE[F
AIC_IPER#EEHL - AIC_ISNRIE & Hif ¢l -P Bl 5t - 12 v] DAY; IEAIC—{ER (KA (B ek
Eremsk o NIL > B ARE a <35 172545 R (AIC_EOSCR)FY A » & R HET SR SLOE ERS (I R A 1Y
ai) A e 1% — (B A TP TSR B S T - ML - AE R AR By P B Ay - AICIR([H[ I FERY
Al— AR gffy th BT e TP B Z HIEVIRAE o IEHEE (B h S IR A H B E i P

__irq void sysIrgHandler()

{
UINT32 volatile _mISNR;
_mISNR = inpw(REG_AIC_ISNR);
(*sysIrgHandlerTable[ _mISNR])();
outpw(REG_AIC_EOSCR, 1);

}

4.5.6 ER
LU Ry NUC970/NOH30 Fr A Hy - EmRY 3.
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Priority Name Mode Source
1 (Highest) WDT_INT, Positive Level Watch Dog Timer Interrupt
2 WWDT_INT Positive Level Windowed-WDT Interrupt
3 LVD_INT Positive Level Low Voltage Detect Interrupt
4 External Interrupt O Positive Level External Interrupt O
5 External Interrupt 1 Positive Level External Interrupt 1
6 External Interrupt 2 Positive Level External Interrupt 2
7 External Interrupt 3 Positive Level External Interrupt 3
8 External Interrupt 4 Positive Level External Interrupt 4
9 External Interrupt 5 Positive Level External Interrupt 5
10 External Interrupt 6 Positive Level External Interrupt 6
11 External Interrupt 7 Positive Level External Interrupt 7
12 ACTL_INT Positive Level Audio Controller Interrupt
13 LCD_INT Positive Level LCD Controller Interrupt
14 CAP_INT Positive Level Sensor Interface Controller Interrupt
15 RTC_INT Positive Level RTC Interrupt
16 TMRO_INT Positive Level Timer O Interrupt
17 TMRL_INT Positive Level Timer 1 Interrupt
18 ADC_INT Positive Level ADC Interrupt
19 EMCO_RX_INT Positive Level EMC 0 RX Interrupt
20 EMCL_RX_INT Positive Level EMC 1 RX Interrupt
21 EMCO_TX_INT Positive Level EMC 0 TX Interrupt
22 EMC1_TX_INT Positive Level EMC 1 TX Interrupt
23 EHCI_INT Positive Level USB 2.0 Host Controller Interrupt
24 OHCI_INT Positive Level USB 1.1 Host Controller Interrupt
25 GDMAO_INT Positive Level GDMA Channel 0 Interrupt
26 GDMAL_INT Positive Level GDMA Channel 1 Interrupt
27 SDH_INT Positive Level SD/SDIO Host Interrupt
28 SIC_INT Positive Level SIC Interrupt
29 UDC_INT Positive Level USB Device Controller Interrupt
30 TMR2_INT Positive Level Timer 2 Interrupt
31 TMR3_INT Positive Level Timer 3 Interrupt
32 TMR4_INT Positive Level Timer 4 Interrupt
33 JPEG_INT Positive Level JPEG Engine Interrupt
34 GE2D_INT Positive Level 2D Graphic Engine Interrupt
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35 CRYPTO_INT Positive Level CRYPTO Engine Interrupt
36 UARTO_INT Positive Level UART 0 Interrupt
37 UARTL_INT Positive Level UART 1 Interrupt
38 UART2_INT Positive Level UART 2 Interrupt
39 UARTA4_INT Positive Level UART 4 Interrupt
40 UART6_INT Positive Level UART 6 Interrupt
41 UART8_INT Positive Level UART 8 Interrupt
42 UART10_INT Positive Level UART 10 Interrupt
43 UART3_INT Positive Level UART 3 Interrupt
44 UARTS5_INT Positive Level UART 5 Interrupt
45 UART7_INT Positive Level UART 7 Interrupt
46 UARTO_INT Positive Level UART 9 Interrupt
47 ETMRO_INT Positive Level Enhanced Timer O Interrupt
48 ETMRI1_INT Positive Level Enhanced Timer 1 Interrupt
49 ETMR2_INT Positive Level Enhanced Timer 2 Interrupt
50 ETMR3_INT Positive Level Enhanced Timer 3 Interrupt
51 USIO_INT Positive Level USI 0 Interrupt
52 USIL_INT Positive Level USI 1 Interrupt
53 12CO_INT Positive Level 12C 0 Interrupt
54 12C1_INT Positive Level 12C 1 Interrupt
55 SMCO_INT Positive Level SmartCard 0 Interrupt
56 SMCL1_INT Positive Level SmartCard 1 Interrupt
57 GPIO_INT Positive Level GPIO Interrupt
58 CANO_INT Positive Level CAN 0 Interrupt
59 CANL1_INT Positive Level CAN 1 Interrupt
60 PWM_INT Positive Level PWM Interrupt
61 KPI_INT Positive Level KPI Interrupt
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5 CAN
5.1 Mt

P 4R CAN(Controller Area Network) » & 4:FHRobert Bosch/\&E]fgH, @ & B AR EE BT
TF > EliEEEFyIEE 70 Wk E S EE R S E Es A - #EH S EMCUSY
B EE - WIEHERENIERC D EGMNEHE - S PRaVEE#S B 1Mbps -

C_CAN 5 CAN % > #3Z RAM » Homles » el 3i s Mg /g ek - CAN (Ni%iE(E
75 CAN ffE Hi#i12.0A F1 2.0B - fir T2 m 2 F| IMBIt/s < F [ FIE RS E » FTES/MIUL
FEestEgs o /& CAN Hpg (s - SEHCCE TTECEN  SeCH SN FECERSOETER
sl F A SRR SC RAM o - BRI HS R Y R s o R B Es TR sl T - S DRE
FERAUETE - CAN AR S RAM 7 f]HY# SC (A {E ik 55 oK DL AR 4H iy 4= - C_CAN
HY B 7 e dl o] LUS a5 4H 7 A es B LR o B e T T as R AR E. CAN NRXFIERCCR
HES - DURELRECC RAM ©

52 &

S FF 240 CAN

CAN Wiz (s & CAN fi7E#i# 2.0A 1 2.0B
iz e B2 ] IMBIt/s

7 32 (B 5L RAM

F—{EFR L RAM HA {E B0k A1 - 1 2
AR FIFO i

] 38 2 o

AR {HAE B S (T AE

TE B FOHEUEZ S iR R E s =

W% 16 iz o AH S E £ AMBA APB BT HE
TARMATRETRE

5.3 JiHiE
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CAMN_TH CAM _RX

C_CAN

AN —

1L

B3 rAM —

Fra —

wpEn |

i

C AN WAKELP{SLEE)

v 10 7

16-bit AFE #£0 CAN_INT (Hr )

NUC970/N9H30

_E[E FsNuMicro MCUAECANTRELH R EP &S - £ A ZCANRZ ~ #5CRAM ~ f54H 71 A1

=1~} ALUAN == AR D = N N
X B ER VUEES 7y - H AR CANZ B F sER (ORI BRI - ECANAY EZZL 5 HOCRAM By ikl
v/~ = (= G A~ > JEED == A PrANGAN
PRI e 5 PEAH A T R BLCANAZ BACPUE I T 27 A » e e TR 2 Ko (5 ik B L an 1Y
PERI g -
5.4 7R
Register Offset R/W Description Reset Value
CANO_BA = 0xB800_0000
CAN1_BA = 0xB800_4000
CAN_CON CANx_BA+0x00 R/IW Control Register 0x0000_0001
CAN_STATUS CANx_BA+0x04 R/W Status Register 0x0000_0000
CAN_ERR CANx_BA+0x08 R Error Counter 0x0000_0000
CAN_BTIME CANx_BA+0x0C R/W Bit Timing Register 0x0000_2301
CAN_IIDR CANx_BA+0x10 R Interrupt Identifier Register 0x0000_0000
CAN_TEST CANx_BA+0x14 R/W Test Register *1)
CAN_BRPE CANx_BA+0x18 R/IW BRP Extension Register 0x0000_0000
CAN_IF1_CRE CANx_BA+0x20
- - Q - R/W IFn (*2) Command Request Registers 0x0000_0001
CAN_IF2_CREQ CANx_BA+0x80
CAN_IF1_CMASK |CANx_BA+0x24
- - - R/W IFn Command Mask Registers 0x0000_0000
CAN_IF2_CMASK |CANx_BA+0x84
CAN_IF1_MASK1 |CANx_BA+0x28 .
R/W IFn Mask 1 Register 0x0000_FFFF
CAN_IF2_MASK1 |CANx_BA+0x88
CAN_IF1_MASK2 |CANx_BA+0x2C .
R/W IFn Mask 2 Register 0x0000_FFFF
CAN_IF2_MASK2 |CANx_BA+0x8C
CAN_IF1_ARB1 CANx_BA+0x30
- - - R/W IFn Arbitration 1 Register 0x0000_0000
CAN_IF2_ARB1 CANx_BA+0x90
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CAN_IF1_ARB2 CANx_BA+0x34 o .

- - R/W IFn Arbitration 2 Register 0x0000_0000
CAN_IF2_ARB2 CANx_BA+0x94
CAN_IF1_MCON CANx_BA+0x38 .

- - R/W IFn Message Control Registers 0x0000_0000
CAN_IF2_MCON CANx_BA+0x98
CAN_IF1_DAT_An/ |CANx_BA+0x3C~40 .

- - - IFn Data An (*3) and Data Bn (*3) Registers
CAN_IF1_DAT_Bn/ |CANx_BA+0x44~48

- = RIW eg: CAN_IF1_DAT_A1 = CAN_BA+0x3Ch 0x0000_0000
CAN_IF2_DAT_An/ |CANx_BA+0x9C~A0

-~ - CAN_IF1_DAT_A2 = CAN_BA+0x40h
CAN_IF2_DAT_Bn/ |CANx BA+0xA4~A8 - -
CAN_TXREQ1 CANX_BA+0x100 o )

- Transmission Request Registers 1 & 2 0x0000_0000
CAN_TXREQ?2 CANX_BA+0x104
CAN_NDAT1 CANX_BA+0x120 )

- R New Data Registers 1 & 2 0x0000_0000
CAN_NDAT2 CANx_BA+0x124
CAN_IPND1 CANX_BA+0x140 ) )

- R Interrupt Pending Registers 1 & 2 0x0000_0000
CAN_IPND2 CANx_BA+0x144
CAN_MVLD1 CANx_BA+0x160 i i

R Message Valid Registers 1 & 2 0x0000_0000

CAN_MVLD2 CANx_BA+0x164
CAN_WU_EN CANx_BA+0x168 R/IW Wake-up Function Enable 0x0000_0000
CAN_WU_STATUS |CANx_BA+0x16C R/W Wake-up Function Status 0x0000_0000

5.5 IiREmil
5.5.1 CAN B EHIIHSRIHIE

FARMN st v )
2911 - FEIFTR R —

ARt

o----------------mu---ullllll

). )
‘/\

CAN?:

RAF

ElMEdREE = - 114
iR 0] DL

461 (SOF » Start of Frame)

> F5CAN 2.0AF12.0BEA{iE 4 -
{EICAN 2.0 & (FHH T &R -

RA-F 5
56815

18LSB
REIF

TR REARIE ~ (R P“%Jﬂz

ABB A 22 BIE IR #8515~ R FE 53 il Ry 11 (i B

2 7
CRCH = L5

f(u

T 15 BiRE

8 8
8le=2|2
Il.’/‘lllli../‘--.-| 1rtT1111

15bﬂs.||

CRCHs ~ JEZ i F4 o fsk -

, Raz[ I_a bns_l

& WIEKE

B

F128Mr > LU 573 IRR ST

fhEis (Arbitration Field)

R (Data Field)

[
[
® fZii (Control Field)
()
()

CRC 1#(CRC Field)
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® JEZEI (ACK Field) FH LABRERE 5 2 75 1 U
® &EHUg (EOF - End of Frame)  fH¥f}t SOF - EiHAVEERE

FICANTERTEEAIANE - AR A A2 BOSCH A EIHYCANF i fE -

5.5.2 CAN HERBERE

TEEFHCANTEfIZs 2 Al > FREIEMEECE RS > HAVRCEWIE 5-1F7R < 1ISO-11898/F (= 2= A%
HURE RS R T > HE 28 T CANDE JR HEAE 40K N A v AV [ 28 2632 By 1 Mbps - CAN [ )7t HF 28 76
CAN_HFICAN_LFERAR AR L ZZEZ SR o [ 1-EUE IR S - $mERE I & AT UCHCH T -
—ME 5120 QEEFH o FHATE NUC970/N9H30 HYCAN#EHIzsH » REECANIYL S s - FHFZHE
{T2ERC -
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120 Q % %120 Q
CAN L CAN L

Wsgas AT ZERIELEIME Sk EB0RH . - #EFTER Mk EAYZE8h (5 5t B Bl i B R (S 5T 2 TRy
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f_speedﬁ?%ﬁﬂ% * fspeea = 1/tNBT
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SREEL LML R ETEL2 - SFAIETRATT

® [ERPIEE: - SYNC_SEG : iZ # /i il FI A R D Atk b 2 el ke -

® EFENF[HIEL - PROP_SEG : F LAHIE(SSRAE4EES - B A E Ay AL - 1 HYHS ) B P e
SRESHVIERE ~ iy ALCRCEsH Ve LR i h e B A A2 -

® HfirsRiEEL UMH{I&k{EEL 2 - PHASE_SEG1/PHASE_SEG2 : F{LIFFR[ERY - Ryt R 2
FEAYREAL[ED -

I L
1© — AN B[]

SYNC SEG PROP SEG PHASE SEG1 1 PHASE SEG2

N -— _-1-

BUFE =2

B ERHUG B B P A AL 6% BT Ee VBRI 6% B B2 2 ] » {7 e R P2 A U515 5 U e P 6

Rl ForBy © typr = tsync_sec T tprop_sec T tpHase sEG1 T tpHASE SEG2

H H toyne see ~ trropsec ~ teuase_sect P teuase sea2 < I8 25 B {7 FIT o5 BY R o 1SF ] BRI Ky time
quantum(t_q) - 48 & — (i iz B5 [ 6 2 & 8 F 25 AT A ] - (o P =& m i P2l B A i R 4 BB O
ERE - NE BB REE o B R R RS AR o R Y (i R T o M B
T HRT% o AR 2R E Y CANRF SR A - G241 (Fim R TH 7 A s 7] 18 28 CAN_BTIMEZF (¥ 25
HHYBRPIZEFIAL AKELE -

SEEE S
THT IR

CAN Ryt ‘

[ I
g e

AUG. 14, 2018 Page 42 of 304 Rev 1.02



NUVOTON NUC970/N9H30

ke 5-20] 1 > B, i RoR Fy
_(BPR+1)
tq B /fAPB_CLK

Lo BPR i £ 51 {38 A AT R ER Y 43 SR - FHCAN_BTIME 25728 iy BPREEHI i AR -
fAPB_CLK%?R%ﬁfﬁQ% °

FECANSZE ] 25

TSEG1 + 1 = (tpropgy, + tprase se1)tq

TSEG2 + 1 = (tpyase sec2)tq

tsyncsec = 1 tg

Hrp > TSEGIHMITSEG2:ZCAN_BTIMEZ {788 thffyfZessifr -
&F LAl -

1, _1
fspeea / tnpr / (tsync_sec + tprop sec TtrHase sec1 HipHase sEG2)

1
- /(1 + (TSEG1 + 1) + (TSEG2 + 1))t,

 Jrsec1 +TsEG2 + 3) (BPR+ 1)/
fAPB_CLK

_ fapB cL
(TSEG1+ TSEG2+3) (BPR+ 1)

Horfr  fapg ek 28 75 - TSEGL ~ TSEG28BPRE [5CAN_BITME 2775 T AYFZEHILi -
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Tfrendd R Arat Fraafraan
CAN_CON CAN_STATUS
CAN_ERR CAN_BTIME
CAN S 277 0x00 ~ 0x18
CAN_IIDR CAN_TEST
CAN_BRPE
CAN_IFn_CREQ* CAN_IFn_CMASK*
CAN_IFn_MASKL* CAN_IFn_MASK2*
WA EIE RS 0x20 ~ 0xA8 CAN_IFn_ARB1* CAN_IFn_ARB2*
CAN_IFn_MCON* CAN_IFn_DAT_An*
CAN_IFn_DAT_Bn*
CAN_TXREQn* CAN_NDATn*
o E R 0x100 ~ 0x164
CAN_IPNDn* CAN_MVLD1n*
* 1 n=1=2
® CAN i EHRar Fasth e
B E e T CANRZZE ] TR EURIE E CAN S8 {El 2l » ) &2 —LEBICANTE fl517

TEAHBEIRREH L -
® HUrHEIEFE RS

ATFRIE /T EI CAN_IFLNICAN_IF2 7> RyRi4 - 28 E AR FEHICPU L F R RAM Y &) - G558
I Fase sy T B 1ECPURIRF EFHUHCCRAM » i e BRI BE IR CANE S Al AE R ET2€

® HUEET FRES

BT WY i B 27 1 5 A MY aaiﬁi%ﬂfFEPE@TXRqSt * NewDat ~ IntPndFIMsgValfir. -
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RN HEX S 3£ —/ACAN HE

A %Dfﬁ'é\%ﬁ%& - s iHi)tRAM .
v Message Object 1 CAN V‘] & / ‘
IF1 Command Request ‘ . Message Object 2 \ e
IF1 Command Mask }iﬁ)ﬂ%i . | — | @'fﬂ.%ﬁ%
IF2 Command Request Message Object 32
IF2 Command Mask
IF1 MASK1,2 ﬁi%ﬁ%&
IF1 Aritration1/2
IF1 Message CTRL .
IF1 DATA A 1/2 Transmission Request 1/2
IF1 DATA B 1/2 New Data 1/2 i
Interrupt Pending 1/2
IF2 MASK1/2 Message Valid 1/2
IF2 Aritration 1/2
IF2 Message CTRL
IF2 DATA A 1/2
N 7 IF2 DATA B 1/2
APBJEZ% CANE £

T A F s M B Ear Fas BN SO T H A Fas e G o e < A F s R R E R E
HERCCRAM - #OCGR Erar (7 a8 F A EA R HOCRAM BRI R A Hi S RAM SR BE Y 50 H ot
THCCOT B ERID o ol B s F Y ZE IR TR L - 28 B RAM Z R BN > Al H] A
FELEAHRE T - CANPIZ/RS (I 25 FH Y B RAMATICANEE A HF 2 i Yy £p I 4 -

B MAEFREEB ST F  AEE BEUSHCCE NS HCCRAM Y - 0338 1 [ 63
LA FaHEMCLECAN > HOURFar 7 as AR FRTHR ZHa S &k -

5.5.5 5% CAN L

CANTFTERE © TF# #5434 (Normal Mode)Ei st A f513¢ (Basic Mode) » £ HAuf5t =2 CANAY
B -

FERAR T SRR i BRI SO RAM - EZ0R R 7 SR SR e
P (TS 5 AL » DRI 8 P AT S PR B S O A0 - 3525 7 - CANET DL Pz
RS ECANSE S » TR MBS SCRAM - 3385 BHAEAG - CAN_IFLAF 8 ar i HIA
PESES - CAN_IF23 17 88 25 HIZ P ASBAUSCHE - % CANPIRZBEICEIFETHEC % - Hh e
BEEIFE S e

FANEF 3 Ao ARAZ A T B -
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(o)

'

BUE PR

v

BEAFEARL

'

T ARAE 12 1 1 S 15t e B
XN IR 1 2 A7 e S & I

v

l BBUSY L1 N1

PURIERSC R S 2k

/

d s N
(B )

TR DL S ERsE al— (i A E A 88 1A —(E CANSR S RIFE R HE_EAVENTE -

1. 23 553/ > 58K CAN S5 EEHRIIELE -

2. BEE ¥ CAN_CON Z725thfy TEST fir ~ CAN_TEST Z¢fF28 4y BASIC fi7 > B[ T3
CAN #Zeihil 23 AFEARBI -

3. ftRIE CAN - #& = > 7F IF1 BF{Fes HHE A B ERE -

4. % CAN_CREQ &F{FesH iy BUSY & “1" - BIm[#8i4tR1E IFL &fFestE & 1Ay CAN #H 5L
Al o RS L5E 8% BUSY i g HENER: -

[ AEAE S s > BRIV EE TS ¢

® iR CAN B & L HE A HEEZ -

® fENES CAN_CREQ F{Eesdiy BUSY fut#hE “1” » DUFZREEE > (e CAN
&% CAN PEFRHE | -
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5.5.6 #FU CAN #HZ

PECECOA TR G 2 — TR s U7 U NEWDAT AL TR S E L » S —HRIEFH
RXOKAYIRRE i » Fd & & Al ifERE e & R R #CC - Frdsl G w7 2ICAN_IF2 3 (7 a5 tE
G o NEVE PR ER T AR CANRE T HE EHCCHTRE -

O
CANKIIE JBLE ek

Y

HEASEAA

"

> HINEWDATRL

;Yes

l BEHUF2 75 77 d AR ‘

Yos - REBAGAN
. NEWDATfL _—

lN 0

4R

No

ARG LU NP ER - R EAE T A dimes 7 =B E R BF ERYER S -

1. 2% 553 /)i » 58 CAN S5 {EFHil i RAVEEE ©

2. fo¥F CAN_CON Zifree iy TEST fiz81 CAN_TEST Z5{722 iy BASIC fi7 - B[IH[3%E CAN 2
il 2 A AFAE A -

3. Hms CAN_IF2_MCON ZF{F3 iy NEWDAT {7 » HEERZIC#E 17 - FRUcE| CAN
HoO CUEEFE] CANLIF2 F{FesteEd

4. FEHU CAN_IF2 ZFiras S NAHE ERAIHVE » "I BRI #H S -
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MBS Ry e SR BT BRSO ©

O o) SN —
T/ / CAN "Il &4
v

CANMIHIUEN
iﬁ%&%?}iak;% TN i 25 51 —
HENFE AR
REFWPREE No
+ OKAR & it
s v i SR A R s
l‘ BEENCAN IF27F /e HESE N
FEAEAF BT ) E 25 42
SRR :
v B (B TR SCRE T

FRIE D BRACSE R A U (o8 F AR R A A 5 -

1. HJ o Jo¥ CAN figlialt > MiE5275 5.5.3 /NEI5ER CAN S HI{EEHREE -

2. fnEF CAN_CON Zifiesthffy TEST fir 8 CAN_TEST 272y BASIC fir » E[IT]3% CAN $2
il S AFEAE S -

3. fo¥F CAN_CON ZFfF22hf |E 1 SIE fir » BIZ2 RSB RLIREE RETIYThAE

4. HEGRREPETEA - ASIRRETET 4 H CAN_STATUS Z7fras 11y RXOK fEEHE “1”
I > AIFR R B PR L IR g 72 CANLIR2 (7 > fif
FIFE A AL CANIF2 Z5 fFasfE A L EREUAY L -

5.5.7 MARET/RE

X B CAN_WU_ENZF{723HIWAKEUP_ENfIZ 7] AR FHMARE DAL » & R AR BRI > 385 —
{ECANE S EIE TR L - &R iR
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6 TnEiZes (EFR NUC970)

6.1 Hui

NUC970 1y Crypto (fin#&hnzkss ) » BiE—{E L hE%E 4 Es (Pseudo Random Number
Generator) > AES JJIZ /3858 » DES / TDES /25 /358 » SHA 1 HMAC #EEf[EEEE -
{RBETR S B Es 2175 64 i 0 128 {ir > 192 firfl 256 {ir A FEfE A=k -

AES JHgsse =R E AES (Ediinsiee) InsMEERA - AES JEigs Zff ECB > CBC -
CFB » OFB > CTR » CBC-CS1 » CBC-CS2 7l CBC-CS3 Zfji# sz, -

DES / TDES g8 &5e 2 DES F1=8DES /%  fE 5% - DES | TDES fnzEzs 7 FF
ECB » CBC » CFB > OFB f1 CTR Z /&5 fEizt o

SHA / HMAC Ji#E 852 2114 SHA-160 - SHA-224 » SHA-256 » SHA-384 F1 SHA-512 FIfHFERY
HMAC &% -

6.2 i

® {LEEAERES (PRNG)
W 7P 64 > 128 fi7 > 192 fir A 256 A7 HIREMEEUE R -
® AES
% FIPS NIST 197 fZ X & -
457 SP800-38A TEAEF I 4R IR &
7 128 > 192 F1 256 {ir 24 -
SRR -
% ECB > CBC > CFB » OFB > CTR » CBC-CS1 > CBC-CS2 f{l CBC-CS3 f&izt
RPN (KE MTP) -

® DES
W SfF FIPS 46-3 fRAERIFE «
W SCRPIIEAIRE -
m  FfECB > CBC CFB > OFB - fil CTR &z -

® TDES

B 7 FIPS NIST 800-67 &4 -

W RS X9.52 fEAER o

B TR N =R

W TR AR

B % ECB: CBC:CFB - OFB: f{l CTR f#z o
® SHA
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W 75 FIPS NIST180 » 180-2 fZE G
B %Ff HMAC-SHA-160 © HMAC-SHA-224 » HMAC-SHA-256 » HMAC-SHA-384 7l
HMAC-SHA-512 -

® HMAC
W 75 FIPS NIST180 » 180-2 fZE G

6.3 FIRE

[ AMBA J

f:

AHB_WI’apper ]

||

!

@ REG
} slave

[ Ipsec_arbiter

AES
FIFO
Ctrl
=
\ R
S ) TDES
FIFO
Ctrl
S an | G
\ R
” HMAC
DMA ctrl <
v FSM
6.4 &HFE
Register Offset R/W  |Description Reset Value
CRYPTO Base Address:
CRYP_BA = 0xB000_C000
CRPT_INTEN CRYP_BA+0x000 R/W Crypto Interrupt Enable Control Register 0x0000_0000
CRPT_INTSTS CRYP_BA+0x004 R/W  |Crypto Interrupt Flag 0x0000_0000
CRPT_PRNG_CTL CRYP_BA+0x008 R/W PRNG Control Register 0x0000_0000
CRPT_PRNG_SEED CRYP_BA+0x00C W Seed for PRNG Undefined
AUG. 14, 2018 Page 50 of 304 Rev 1.02



NnuvoTonN NUC970/N9H30
CRPT_PRNG_KEY0 CRYP_BA+0x010 R PRNG Generated Key0 Undefined
CRPT_PRNG_KEY1 CRYP_BA+0x014 R PRNG Generated Keyl Undefined
CRPT_PRNG_KEY?2 CRYP_BA+0x018 R PRNG Generated Key2 Undefined
CRPT_PRNG_KEY3 CRYP_BA+0x01C R PRNG Generated Key3 Undefined
CRPT_PRNG_KEY4 CRYP_BA+0x020 R PRNG Generated Key4 Undefined
CRPT_PRNG_KEY5 CRYP_BA+0x024 R PRNG Generated Key5 Undefined
CRPT_PRNG_KEY6 CRYP_BA+0x028 R PRNG Generated Key6 Undefined
CRPT_PRNG_KEY7 CRYP_BA+0x02C R PRNG Generated Key7 Undefined
CRPT_AES_FDBCKO CRYP_BA+0X050 R égesr aliir;%ine Output Feedback Data after Cryptographic|0x0000_0000
CRPT_AES_FDBCK1 CRYP_BA+0x054 R ég;ali&%ine Output Feedback Data after Cryptographic|0x0000_0000
CRPT_AES_FDBCK?2 CRYP_BA+0x058 R ég; aliir:)gnine Output Feedback Data after Cryptographic|{0x0000_0000
CRPT_AES_FDBCK3 CRYP_BA+0X05C R ég;aliir:)gnine Output Feedback Data after Cryptographic{0x0000_0000
CRPT_TDES_FDBCKH CRYP_BA+0X060 R :arfltjelf%“r?/lstso gErQS;]r:g C());;J;gjt}oﬁ%dbmk High Word Data|0x0000_0000
CRPT_TDES_FDBCKL CRYP_BA+0x064 R Zf%f%“r?/l:tso gErggrl]r:g gptggtiitoﬁeedback Low Word Data|0x0000_0000
CRPT_AES_CTL CRYP_BA+0x100 R/W AES Control Register 0x0000_0000
CRPT_AES_STS CRYP_BA+0x104 R AES Engine Flag 0x0001_0100
CRPT_AES_DATIN CRYP_BA+0x108 R/W AES Engine Data Input Port Register 0x0000_0000
CRPT_AES_DATOUT CRYP_BA+0x10C R AES Engine Data Output Port Register 0x0000_0000
CRPT_AESO_KEYO0 CRYP_BA+0x110 R/W AES Key Word 0 Register for Channel 0 0x0000_0000
CRPT_AES0_KEY1 CRYP_BA+0x114 R/W AES Key Word 1 Register for Channel 0 0x0000_0000
CRPT_AESO_KEY2 CRYP_BA+0x118 R/W AES Key Word 2 Register for Channel 0 0x0000_0000
CRPT_AES0_KEY3 CRYP_BA+0x11C R/W AES Key Word 3 Register for Channel 0 0x0000_0000
CRPT_AESO_KEY4 CRYP_BA+0x120 R/W AES Key Word 4 Register for Channel 0 0x0000_0000
CRPT_AES0_KEY5 CRYP_BA+0x124 R/W AES Key Word 5 Register for Channel 0 0x0000_0000
CRPT_AESO_KEY®6 CRYP_BA+0x128 R/W AES Key Word 6 Register for Channel 0 0x0000_0000
CRPT_AESO_KEY7 CRYP_BA+0x12C R/W AES Key Word 7 Register for Channel 0 0x0000_0000
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CRPT_AESO_IVO

CRYP_BA+0x130

R/W

AES Initial Vector Word 0 Register for Channel 0

0x0000_0000

CRPT_AESO_IV1

CRYP_BA+0x134

R/W

AES Initial Vector Word 1 Register for Channel 0

0x0000_0000

CRPT_AESO_IV2

CRYP_BA+0x138

R/W

AES Initial Vector Word 2 Register for Channel 0

0x0000_0000

CRPT_AESO_IV3

CRYP_BA+0x13C

R/W

AES Initial Vector Word 3 Register for Channel 0

0x0000_0000

CRPT_AESO_SADDR

CRYP_BA+0x140

R/W

AES DMA Source Address Register for Channel 0

0x0000_0000

CRPT_AESO_DADDR

CRYP_BA+0x144

R/W

AES DMA Destination Address Register for Channel 0

0x0000_0000

CRPT_AESO_CNT

CRYP_BA+0x148

R/W

AES Byte Count Register for Channel 0

0x0000_0000

CRPT_AES1_KEYO

CRYP_BA+0x14C

RIW

AES Key Word 0 Register for Channel 1

0x0000_0000

CRPT_AES1 KEY1

CRYP_BA+0x150

RIW

AES Key Word 1 Register for Channel 1

0x0000_0000

CRPT_AES1_KEY2

CRYP_BA+0x154

RIW

AES Key Word 2 Register for Channel 1

0x0000_0000

CRPT_AES1 _KEY3

CRYP_BA+0x158

RIW

AES Key Word 3 Register for Channel 1

0x0000_0000

CRPT_AES1_KEY4

CRYP_BA+0x15C

RIW

AES Key Word 4 Register for Channel 1

0x0000_0000

CRPT_AES1_KEY5

CRYP_BA+0x160

RIW

AES Key Word 5 Register for Channel 1

0x0000_0000

CRPT_AES1_KEY6

CRYP_BA+0x164

RIW

AES Key Word 6 Register for Channel 1

0x0000_0000

CRPT_AES1_KEY7

CRYP_BA+0x168

RIW

AES Key Word 7 Register for Channel 1

0x0000_0000

CRPT_AES1_IVO

CRYP_BA+0x16C

RIW

AES Initial Vector Word 0 Register for Channel 1

0x0000_0000

CRPT_AES1_IV1

CRYP_BA+0x170

RIW

AES Initial Vector Word 1 Register for Channel 1

0x0000_0000

CRPT_AES1_IV2

CRYP_BA+0x174

RIW

AES Initial Vector Word 2 Register for Channel 1

0x0000_0000

CRPT_AES1_IV3

CRYP_BA+0x178

RIW

AES Initial Vector Word 3 Register for Channel 1

0x0000_0000

CRPT_AES1_SADDR

CRYP_BA+0x17C

RIW

AES DMA Source Address Register for Channel 1

0x0000_0000

CRPT_AES1 DADDR

CRYP_BA+0x180

RIW

AES DMA Destination Address Register for Channel 1

0x0000_0000

CRPT_AES1_CNT

CRYP_BA+0x184

RIW

AES Byte Count Register for Channel 1

0x0000_0000

CRPT_AES2_KEY0

CRYP_BA+0x188

RIW

AES Key Word 0 Register for Channel 2

0x0000_0000

CRPT_AES2_KEY1

CRYP_BA+0x18C

R/W

AES Key Word 1 Register for Channel 2

0x0000_0000

CRPT_AES2_KEY2

CRYP_BA+0x190

RIW

AES Key Word 2 Register for Channel 2

0x0000_0000

CRPT_AES2_KEY3

CRYP_BA+0x194

R/W

AES Key Word 3 Register for Channel 2

0x0000_0000

CRPT_AES2_KEY4

CRYP_BA+0x198

RIW

AES Key Word 4 Register for Channel 2

0x0000_0000

CRPT_AES2_KEY5

CRYP_BA+0x19C

R/W

AES Key Word 5 Register for Channel 2

0x0000_0000

CRPT_AES2_KEY6

CRYP_BA+0x1A0

RIW

AES Key Word 6 Register for Channel 2

0x0000_0000
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CRPT_AES2_KEY7 CRYP_BA+0x1A4 R/W AES Key Word 7 Register for Channel 2 0x0000_0000
CRPT_AES2_IV0 CRYP_BA+0x1A8 R/W AES Initial Vector Word 0 Register for Channel 2 0x0000_0000
CRPT_AES2_IV1 CRYP_BA+0x1AC R/W AES Initial Vector Word 1 Register for Channel 2 0x0000_0000
CRPT_AES2_IV2 CRYP_BA+0x1B0 R/W AES Initial Vector Word 2 Register for Channel 2 0x0000_0000
CRPT_AES2_IV3 CRYP_BA+0x1B4 R/W AES Initial Vector Word 3 Register for Channel 2 0x0000_0000
CRPT_AES2_SADDR CRYP_BA+0x1B8 R/W AES DMA Source Address Register for Channel 2 0x0000_0000
CRPT_AES2_DADDR CRYP_BA+0x1BC R/W AES DMA Destination Address Register for Channel 2 |0x0000_0000
CRPT_AES2_CNT CRYP_BA+0x1C0 R/W AES Byte Count Register for Channel 2 0x0000_0000
CRPT_AES3_KEY0 CRYP_BA+0x1C4 R/W  |AES Key Word 0 Register for Channel 3 0x0000_0000
CRPT_AES3_KEY1 CRYP_BA+0x1C8 R/W AES Key Word 1 Register for Channel 3 0x0000_0000
CRPT_AES3_KEY?2 CRYP_BA+0x1CC R/W  |AES Key Word 2 Register for Channel 3 0x0000_0000
CRPT_AES3_KEY3 CRYP_BA+0x1D0 R/W AES Key Word 3 Register for Channel 3 0x0000_0000
CRPT_AES3_KEY4 CRYP_BA+0x1D4 R/W  |AES Key Word 4 Register for Channel 3 0x0000_0000
CRPT_AES3_KEY5 CRYP_BA+0x1D8 R/W AES Key Word 5 Register for Channel 3 0x0000_0000
CRPT_AES3_KEY6 CRYP_BA+0x1DC R/W AES Key Word 6 Register for Channel 3 0x0000_0000
CRPT_AES3_KEY7 CRYP_BA+0x1EQ R/W  |AES Key Word 7 Register for Channel 3 0x0000_0000
CRPT_AES3_IVO0 CRYP_BA+0x1E4 R/W AES Initial Vector Word 0 Register for Channel 3 0x0000_0000
CRPT_AES3_IV1 CRYP_BA+0x1E8 R/W  |AES Initial Vector Word 1 Register for Channel 3 0x0000_0000
CRPT_AES3_IV2 CRYP_BA+0x1EC R/W AES Initial Vector Word 2 Register for Channel 3 0x0000_0000
CRPT_AES3_IV3 CRYP_BA+0x1F0 R/W  |AES Initial Vector Word 3 Register for Channel 3 0x0000_0000
CRPT_AES3_SADDR CRYP_BA+0x1F4 R/W AES DMA Source Address Register for Channel 3 0x0000_0000
CRPT_AES3 _DADDR CRYP_BA+0x1F8 R/W  |AES DMA Destination Address Register for Channel 3 |0x0000_0000
CRPT_AES3_CNT CRYP_BA+0x1FC R/W AES Byte Count Register for Channel 3 0x0000_0000
CRPT_TDES_CTL CRYP_BA+0x200 R/W TDES/DES Control Register 0x0000_0000
CRPT_TDES_STS CRYP_BA+0x204 R TDES/DES Engine Flag 0x0001_0100
CRPT_TDESO_KEY1H CRYP_BA+0x208 R/W TDES/DES Key 1 High Word Register for Channel 0 |0x0000_0000
CRPT_TDESO_KEY1L CRYP_BA+0x20C R/W TDES/DES Key 1 Low Word Register for Channel 0 0x0000_0000
CRPT_TDESO_KEY2H CRYP_BA+0x210 R/W TDES Key 2 High Word Register for Channel 0 0x0000_0000
CRPT_TDESO_KEY2L CRYP_BA+0x214 R/W TDES Key 2 Low Word Register for Channel 0 0x0000_0000
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CRPT_TDESO_KEY3H

CRYP_BA+0x218

R/W

TDES Key 3 High Word Register for Channel 0

0x0000_0000

CRPT_TDESO_KEY3L

CRYP_BA+0x21C

R/W

TDES Key 3 Low Word Register for Channel 0

0x0000_0000

CRPT_TDESO_IVH

CRYP_BA+0x220

R/W

TDES/DES Initial Vector High Word Register for
Channel 0

0x0000_0000

CRPT_TDESO_IVL

CRYP_BA+0x224

R/W

TDES/DES Initial Vector Low Word Register for
Channel 0

0x0000_0000

CRPT_TDESO_SADDR

CRYP_BA+0x228

R/W

TDES/DES DMA Source Address Register for Channel
0

0x0000_0000

CRPT_TDESO_DADDR

CRYP_BA+0x22C

R/W

TDES/DES DMA Destination Address Register for
Channel 0

0x0000_0000

CRPT_TDESO_CNT

CRYP_BA+0x230

RIW

TDES/DES Byte Count Register for Channel 0

0x0000_0000

CRPT_TDES_DATIN

CRYP_BA+0x234

RIW

TDES/DES Engine Input data Word Register

0x0000_0000

CRPT_TDES_DATOUT

CRYP_BA+0x238

TDES/DES Engine Output data Word Register

0x0000_0000

CRPT_TDES1_KEY1H

CRYP_BA+0x248

RIW

TDES/DES Key 1 High Word Register for Channel 1

0x0000_0000

CRPT_TDES1_KEY1L

CRYP_BA+0x24C

RIW

TDES/DES Key 1 Low Word Register for Channel 1

0x0000_0000

CRPT_TDES1_KEY2H

CRYP_BA+0x250

RIW

TDES Key 2 High Word Register for Channel 1

0x0000_0000

CRPT_TDES1_KEY2L

CRYP_BA+0x254

RIW

TDES Key 2 Low Word Register for Channel 1

0x0000_0000

CRPT_TDES1_KEY3H

CRYP_BA+0x258

RIW

TDES Key 3 High Word Register for Channel 1

0x0000_0000

CRPT_TDES1_KEY3L

CRYP_BA+0x25C

RIW

TDES Key 3 Low Word Register for Channel 1

0x0000_0000

CRPT_TDES1_IVH

CRYP_BA+0x260

RIW

TDES/DES Initial Vector High Word Register for
Channel 1

0x0000_0000

CRPT_TDES1_IVL

CRYP_BA+0x264

RIW

TDES/DES Initial Vector Low Word Register for
Channel 1

0x0000_0000

CRPT_TDES1_SADDR

CRYP_BA+0x268

RIW

TDES/DES DMA Source Address Register for Channel
1

0x0000_0000

CRPT_TDES1_DADDR

CRYP_BA+0x26C

RIW

TDES/DES DMA Destination Address Register for
Channel 1

0x0000_0000

CRPT_TDESL_CNT

CRYP_BA+0x270

RIW

TDES/DES Byte Count Register for Channel 1

0x0000_0000

CRPT_TDES2_KEY1H

CRYP_BA+0x288

R/W

TDES/DES Key 1 High Word Register for Channel 2

0x0000_0000

CRPT_TDES2_KEY1L

CRYP_BA+0x28C

RIW

TDES/DES Key 1 Low Word Register for Channel 2

0x0000_0000

CRPT_TDES2_KEY2H

CRYP_BA+0x290

R/W

TDES Key 2 High Word Register for Channel 2

0x0000_0000

CRPT_TDES2_KEY2L

CRYP_BA+0x294

RIW

TDES Key 2 Low Word Register for Channel 2

0x0000_0000

CRPT_TDES2_KEY3H

CRYP_BA+0x298

R/W

TDES Key 3 High Word Register for Channel 2

0x0000_0000

CRPT_TDES2_KEY3L

CRYP_BA+0x29C

RIW

TDES Key 3 Low Word Register for Channel 2

0x0000_0000
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CRPT_TDES2_IVH

CRYP_BA+0x2A0

R/W

TDES/DES Initial Vector High Word Register for
Channel 2

0x0000_0000

CRPT_TDES2_IVL

CRYP_BA+0x2A4

R/W

TDES/DES Initial Vector Low Word Register for
Channel 2

0x0000_0000

CRPT_TDES2_SADDR

CRYP_BA+0x2A8

R/W

TDES/DES DMA Source Address Register for Channel
2

0x0000_0000

CRPT_TDES2_DADDR

CRYP_BA+0x2AC

R/W

TDES/DES DMA Destination Address Register for
Channel 2

0x0000_0000

CRPT_TDES2_CNT

CRYP_BA+0x2B0

R/W

TDES/DES Byte Count Register for Channel 2

0x0000_0000

CRPT_TDES3_KEY1H

CRYP_BA+0x2C8

RIW

TDES/DES Key 1 High Word Register for Channel 3

0x0000_0000

CRPT_TDES3_KEY1L

CRYP_BA+0x2CC

RIW

TDES/DES Key 1 Low Word Register for Channel 3

0x0000_0000

CRPT_TDES3_KEY2H

CRYP_BA+0x2D0

RIW

TDES Key 2 High Word Register for Channel 3

0x0000_0000

CRPT_TDES3_KEY2L

CRYP_BA+0x2D4

RIW

TDES Key 2 Low Word Register for Channel 3

0x0000_0000

CRPT_TDES3_KEY3H

CRYP_BA+0x2D8

RIW

TDES Key 3 High Word Register for Channel 3

0x0000_0000

CRPT_TDES3_KEY3L

CRYP_BA+0x2DC

RIW

TDES Key 3 Low Word Register for Channel 3

0x0000_0000

CRPT_TDES3_IVH

CRYP_BA+0x2EQ

RIW

TDES/DES Initial Vector High Word Register for
Channel 3

0x0000_0000

CRPT_TDES3_IVL

CRYP_BA+0x2E4

RIW

TDES/DES Initial Vector Low Word Register for
Channel 3

0x0000_0000

CRPT_TDES3_SADDR

CRYP_BA+0x2ES

RIW

TDES/DES DMA Source Address Register for Channel
3

0x0000_0000

CRPT_TDES3_DADDR

CRYP_BA+0x2EC

RIW

TDES/DES DMA Destination Address Register for
Channel 3

0x0000_0000

CRPT_TDES3 CNT

CRYP_BA+0x2F0

RIW

TDES/DES Byte Count Register for Channel 3

0x0000_0000

CRPT_HMAC_CTL

CRYP_BA+0x300

RIW

SHA/HMAC Control Register

0x0000_0000

CRPT_HMAC_STS

CRYP_BA+0x304

SHA/HMAC Status Flag

0x0000_0000

CRPT_HMAC_DGSTO

CRYP_BA+0x308

SHA/HMAC Digest Message 0

0x0000_0000

CRPT_HMAC_DGST1

CRYP_BA+0x30C

SHA/HMAC Digest Message 1

0x0000_0000

CRPT_HMAC_DGST2

CRYP_BA+0x310

SHA/HMAC Digest Message 2

0x0000_0000

CRPT_HMAC_DGST3

CRYP_BA+0x314

SHA/HMAC Digest Message 3

0x0000_0000

CRPT_HMAC_DGST4

CRYP_BA+0x318

SHA/HMAC Digest Message 4

0x0000_0000

CRPT_HMAC_DGST5

CRYP_BA+0x31C

SHA/HMAC Digest Message 5

0x0000_0000

CRPT_HMAC_DGST6

CRYP_BA+0x320

SHA/HMAC Digest Message 6

0x0000_0000

CRPT_HMAC_DGST7

CRYP_BA+0x324

SHA/HMAC Digest Message 7

0x0000_0000
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CRPT_HMAC_DGST8 CRYP_BA+0x328 R SHA/HMAC Digest Message 8 0x0000_0000
CRPT_HMAC_DGST9 CRYP_BA+0x32C R SHA/HMAC Digest Message 9 0x0000_0000
CRPT_HMAC_DGST10 CRYP_BA+0x330 R SHA/HMAC Digest Message 10 0x0000_0000
CRPT_HMAC_DGST11 |CRYP_BA+0x334 R SHA/HMAC Digest Message 11 0x0000_0000
CRPT_HMAC_DGST12 CRYP_BA+0x338 R SHA/HMAC Digest Message 12 0x0000_0000
CRPT_HMAC_DGST13 |CRYP_BA+0x33C R SHA/HMAC Digest Message 13 0x0000_0000
CRPT_HMAC_DGST14 CRYP_BA+0x340 R SHA/HMAC Digest Message 14 0x0000_0000
CRPT_HMAC_DGST15 CRYP_BA+0x344 R SHA/HMAC Digest Message 15 0x0000_0000
CRPT_HMAC_KEYCNT |CRYP_BA+0x348 RW  |SHA/HMAC Key Byte Count 0x0000_0000
CRPT_HMAC_SADDR CRYP_BA+0x34C R/W SHA/HMAC DMA Source Address Register 0x0000_0000
CRPT_HMAC_DMACNT [CRYP_BA+0x350 R/W SHA/HMAC Byte Count Register 0x0000_0000
CRPT_HMAC_DATIN CRYP_BA+0x354 R/W gl;ﬁ\étl-;?/lAC Engine Non-DMA Mode Data Input Port|0x0000_0000

6.5 ThAEfmial

T e EiE— (827 2 hEREEE 428 (PRNG) FIZ#F AES » DES / TDES » SHA FIHMAC
Bk o AR A DUE A EINEHE L2 ER T > B0 FH Y 5 BN (Rl B OReE se B MY 27
g L o

PRNG %7 FF 64 iz » 128 iz > 192 fiz Al 256 fi IFEREE AR -

AES fIZHZ5 BT ANER TAES (SR INEIEAE) IEMEEEL - B ECB > CBC >
CFB > OFB > CTR » CBC-CS1 » CBC-CS2 {1 CBC-CS3 Zif&izl - AES fIiEEZLFE L DMA THEE -
DT CPURYTTH » W R = fEZeE8s BT > 16 7> 8% > fll45F -

DES / TDES f#z3/25E &5 DES M1 =EDES ji% f## %L - DES | TDES fIZEa23 7 £F
ECB > CBC » CFB > OFB #1 CTR &It - DES / TDES fjifssi@ % DMA IHEE LR/
CPUNT-7H - EHRAMEEZRERE » 4 FRI8F -

SHA / HMAC f[#E85= 4154 SHA-160 - SHA-224 > SHA-256 » SHA-384 F1 SHA-512 FIfHFER
HMAC &% - SHA /| HMACHIZEZ5 7 Ff DMA IjjgE » /D T CPUNT-TH - EXXFF=fEZ%E %K
E165F 8% fll4%F

6.5.1 BEahRg
I hnEgstedt 7Ny BRI AR TR o SR SERAEERERIE |
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1. DMAER @ SIHRIBERE E il - FCEY DMA LS (745 - H A3 FEe il
EiETEEfras - ZIR[E58 e DMA B BT & J SN iR e iy iR 55 A G - L@
A EIZS CPU HYRRE SRR &1 - iR Es Pk VU (EEE( DMA iiE4s AES 512
VO{EHE{F DMA #H#E45 DES / TDES 52 » Dl —{EtE{F DMA 45 SHA / HMAC 5 [Z&

2. DMAGE : FENIHEIREREAR - BUNEBIRREE—REAVFEIL > B2 A AL
B E IR B IR T - A] LAERFH DMA &1t (DMA Cascade ) 5 » fEiEfEEZUT
AT DLy B BRI - —BRAGHYSE — BRI E F DMA R > fﬁﬁﬁﬁxéﬁbﬂﬁiﬁ%
JE Ky DMA gtz > i LR R —EhnaimiE - (8 o] DI hine s - & —Eiin
HITREENTEE DMA JRt b arrEs - HEYMaE3 48 - M EiEt By

3. JEDMAES : fEi ABIE S/ DIYER T > IE DMA B2 55— fd e - Iﬂ:ﬁiﬁﬂ%@i
DRI SRR > N A RRZE R DMA MRV A7 » ti2A 51 A DMA IG5
AVIERE - FEREREECT - I B e R S A Fasda s s -

6.5.2 BWEHE

AES J; DES / TDES fiiz#z3 % HIg2HE T 4 {# DMA ##E - 281 » E(E— DMA i#E FiEREE

MEETTH - MR NS S (CRPT_AES FDBCKx » CRPT_TDES FDBCKH fil

CRPT_TDES_FDBCKL) Hy R EdE > IGECsk H AT DMA @i RIS E > EiEEEREL

ﬂnfzﬁﬁéuﬁﬁ? e Mf“jtd\ %)Jﬁé?m F2H E?%ﬁ%iﬁﬁ B B] DU T 2 4H R it
S ZATE—(E DMA @78 » ZF|FEEREERENED -

6.5.3 PRNG

PRNGZ 56411 » 12817 » 19217 #1256{17 iV FEMAE LR » FHKEYSZ (CRPT_PRNG_CTL[3 : 2] )
g -
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PRNG_BUSY
A

4 N

Y
N

PRNGO
PRNG_SEED |1 PRNG E> PRKIG? =

\T T fv/

PRNG_SEED_RELOAD ‘ M PRNG_KEY_SIZE

PRNG_START

PRNG HYHRFRZ P40 T

1. f#% BUSY (CRPT_PRNG_CTL[8]) * HZIHfr 50 -

2. WAL PRNG 28 - 5B KEYSZ (CRPT_PRNG_CTL[3 : 2]) - i fkEtiE 15 2
CRPT_PRNG_SEED Fffes » f5 % 22 CRPT_PRNG_SEED JEZ#14A1L - R R
HEMRHEE WA F AL -

3. =X'E PRNG #:/HZ{F 2% CRPT_PRNG_CTL - [Fi%% A STRAT (CRPT_PRNG_CTL[0]) /&
SEPETSEAERY -

4. f@# BUSY (CRPT_PRNG_CTL[8]) > HEIE R 0 SFEATESEHHY PRNG (VERLH
FHIER RER(ERE T Fes ) © 8% » S{(E T LAE CRPT_PRNG_KEYO~
CRPT_PRNG_KEY7 SEHHT A4 il HIFE RS -

5. EWHAEE3~4  n[DIREHIESIERE -

6.5.4 AES

HEFE A (Advanced Encryption Standard ) > &3 Bl FSEURM R Y —FE S BRI A AE - i3
(B F AR S IDES » 482 5 it U et R A A -

PRI PA2 N HEAVPER - T ##fa{EH NUC970 AES filzfEs -

6.5.4.1 AES DMA X1V /Ef2F

1. %7 1%| AESIEN (CRPT_INTEN[0]) - {#£E AES il -
2. {4 {lEl DMA 77 58 52— {8 fH] B AV imE -
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¥ AES 254875 A 5| CRPT_AESn_KEYO ~ CRPT_AESn_KEY7 Z748 o (Hth » n 2Fs

PENPRER) o WSREIEEELL MTP key 50K - HIIEERL A R 25 E EXTKEY
(CRPT_AES_CTL[4]) fir » RWMEZ CRPT_AESn_KEYO ~ CRPT_AESn KEY7 -

WRAE YGRS @ EHEF] CRPT_AESn_IVO~CRPT_AESNH_IV3 -

RN/ AR EIE SR ARV E L - 59%5] CRPT_AESn_SADDR Z1725 « iR K

BRIV E RN 5 F] CRPT_AESN_DADDR Zi{Fgs  Kf DMA {Ei 88 5 F

CRPT_AESn CNT &7 -

1E AES e 27 {75 CRPT_AES_CTL i/ 1E » &/ - & H - DMARE » %8

AR/ > K1 DMA i A H A ESE B E

HRFAICETT I R BIE 5 5] DMA SR BB E T -

%5 1 %] START (CRPT_AES_CTL[0]) Bi#& AES hZE/fi# -

1% AES izt AESIF (CRPT_INTSTS[0]) #EE AT -

& DMA i H 5B 4R 7 B S & i 2 1 S -

WFIEERF DMA 410l (DMA Cascade ) 5 - RIIEE#PER 5 ~ 10 HEIFrA AV EHEEHE 5

o

6.5.4.2 AES JEDMA #= AR (ERE T

10.
11.

% 1 %] AESIEN (CRPT_INTEN[0]) - f4E AES g -

fie AES 1y 4 {i&] DMA # i S5 — (I B s -

6 AES %4853 AE] CRPT_AESn_KEYO ~ CRPT_AESn_KEY7 Zi{Fgs - (Hrh » nZfpiE

FEHVBER) - WAL EESELL MTP key R 5% - ARt A B i E EXTKEY
(CRPT_AES_CTL[4]) fir » FEES CRPT_AESN_KEYO ~ CRPT_AESN_KEY7 -

WA YA E > HHEE] CRPT_AESn_IVO~CRPT_AESn_IV3 -

£ AES fZil[ 571748 CRPT_AES_CTL el » INE/fFE > TIE B > DMA L #if

KN > F1 DMA Hi AT A ASEEOE -

% 1 %] START (CRPT_AES_CTL[0]) F%A AES fiw/figs -

fiwsfy INBUFFULL (CRPT_AES_STS[9]) fir » #IRELALR 0 - (HiKF 32 bits fina /i a2 gL

i2%7 A% CRPT_AES_DATIN 2755 -

fi3 OUTBUFEMPTY (CRPT_AES_STS[16]) fir » IS A 0 - F{E

CRPT_AES_DATOUT 3 HY 32 bits 125/ fil i 1 95 -

EHVER 7~8 > HE{ CRPT_AES_DATOUT &r{rasHH %z 128 bits (VEE (16 F6) &

1f e

#f DMALAST (CRPT_AES_CTL[5]) L3 1 > FRmsek—{il AES @B/ -

EDER 7-10 » HE| IR IR IR TR -
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6.5.5 DES/TDES

FIPS 46-3 5 E M (E 1% EA - BiEII&RE4E (DES) M=sHBIRIN#EA (TDEA) - NUC970
I RS S FIPS 46-3 & A% » LIk ECB » CBC - CFB - OFB il CTREHZ -

MF R PA25 MR ER - T AR5 A NUC970 DES/TDES Jilifiss -

6.5.5.1 DES/TDES DMA &1 /EfE

1. %7 1%|TDESIEN (CRPT_INTEN[8]) - {#ift DES/TDES i -

2. 1¢ DES/TDES #Y 4 {li§] DMA 3 78 5 = — (@ B HY M E -

3. ¥ DES/TDES %54%7 A #| CRPT_TDESn_KEY1H » CRPT TDESn KEY1L
CRPT_TDESn_KEY2H » CRPT_TDESn_KEY2L » CRPT_TDESn_KEY3H #l
CRPT_TDESn_KEY3L ZF{fras (HH > n 2B EAVHER) -

. HIEAE AR > ¥ CRPT_TDESN_IVH 71 CRPT_TDESn_IVL -

5. WEiEs R RS B AEA SR ML » 53] CRPT_TDESN_SADDR %253 - Wit
BRI E#EIEE 2] CRPT_TDESn_DADDR Z 7% © K DMA {2 F &85 5
CRPT_TDESn CNT &7 -

6. 7 DES/TDES #%:i|Z7fF#s CRPT_TDES_CTL i 7E » HI% /e » &= > DMA 5= »
DES/TDES ##E » 1 DMA {55 A/ S G 3% 5 -

7. BHCETTIIE R EEE R E] DMA SSRGS 7 & -

8. %5 17%|START (CRPT_TDES_CTL[0]) Ri#s DES/TDES HIZ&/fi#% -

9. % DES/TDES thlgfzt TDESIF (CRPT_INTSTS[8]) & fir

10. 1 DMA i tH R & BUS T g w2 5 -

11. 52 DMA 45t (DMA Cascade ) 155X » RIIEE#VER 5 ~ 10 B RIFTAHVEIR R

==

:_3130

6.5.5.2 DES/TDES JEDMA fER9EIERR

1. 23 1%|TDESIEN (CRPT_INTEN[8]) - {#if DES/TDES tfig -

2. 1t DES/TDES 1y 4 {i&] DMA 775 755 15— (& H] B i o

3. Y% DES/TDES %54&%3 A %] CRPT_TDESn_KEY1H - CRPT_TDESn_KEY1L -
CRPT_TDESn_KEY2H » CRPT_TDESn_KEY2L » CRPT_TDESn_KEY3H I
CRPT_TDESn_KEY3L Zfyes (Hr » n ERTEENEE) -

4. HIBEAWHAAE > ¥EESE] CRPT_TDESN_IVH 1 CRPT_TDESNH_IVL -

5. W R AR B R FUBEAE - $15] CRPT_TDES_SADDR 27722 - Lt
BTN ERHEEE] CRPT_TDESn_DADDR {725 £ DMA S &8 5= 2
CRPT_TDESN_CNT Z{752 -
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6. %3 1%|START (CRPT_TDES_CTL[0]) B#4 DES/TDES JilIZ5/fi#5 -

7. % INBUFFULL (CRPT_TDES_STS[9]) fir » AUSE[Hfr B O » {45 32 bits IR G
#}87 A\ 5| CRPT_TDES_DATIN Z{752 -

8. i OUTBUFEMPTY (CRPT_TDES_STS[16]) fir » 4ISRIHAr B O » {F12
CRPT_TDES_DATOUT 3&HY 32 bits i1 /ff st L -

9. EMHPEE7-8 > HE{E CRPT_TDES_DATOUT Z{7=3-aHZ 64 bits 1VEHE (8 F&i) Kb -

10. %f DMALAST (CRPT_TDES_CTL[5]) fir%] 1 » %1525 —({F DES/TDES & Ey 25 /fF 2% -

11. EEEE 7~10 » HEIEIHTINE /MR ZEIE RS -

6.5.6 SHA

2 FIEIA (Secure Hash Algorithm) > & — 251 R BB R BRI FE e (NIST) By
KL E Ea R (FIPS) AHYIIEHG RREL -

MR LA NEAVPER - TR {E A NUC970 SHA Jizfss -

6.5.6.1 SHA DMA = HVHE/EFE T

1. % 1%]HMACIEN (CRPT_INTEN[24]) - {fifE SHA/HMAC g -

2. 1 SHA/HMAC 271785 CRPT_HMAC_CTL - j&k HMACEN fi7 - #5852 SHA JREEH
DMA 5= » K1 DMA Hyifig A/l tHACHAE S E -

3. 1 SHA KFEIBEFRYERSMAE - 555] CRPT_HMAC_SADDR Z {785 © 1K DMA {#Hiig

i85 % CRPT_HMAC_DMACNT 2574 -

RHCHETT SHA S ERYEIE 5 5] DMA JRFEIR & FIE -

%5 1 %] START (CRPT_HMAC_CTL[0]) Bf%4a SHA #HE -

4% SHA et HMACIF (CRPT_INTSTS[24]) #&ke -

E ¢ CRPT_HMAC_DGSTO~CRPT_HMAC_DGST7 Zf{72858H] SHA JHE4EH

N oo o A&

6.5.6.2 SHA JE DMA iV (ERZF

1. %7 1% HMACIEN (CRPT_INTEN[24]) - f#ifE SHA/HMAC i -

2. 1f SHA/HMAC 241257752 CRPT_HMAC_CTL » ;& HMACEN fi - #8{% SHA jsEifst »
DMA f&E=(, - f1 DMA fYiii A /i H AR E L TE -

3. B SHA ZREIE SR IV EREH L - 5 %] CRPT_HMAC_SADDR Zi{7zs ° ¥ DMA {#i+
825 CRPT_HMAC_DMACNT 775 o

4. %3 1%|START (CRPT_HMAC_CTL[0]) EH%4 SHA i -

5. 4% SHA $hEli A 55k DATINREQ (CRPT _HMAC_STS[16]) firitai iy 1 -
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6. JF 32 bits BRI EI CRPT_HMAC_DATIN » A5z (% —5 32 bits Bi% > AI{EILSERIRS
#| CRPT_HMAC_DATIN 2 Fif » W55 DMALAST (CRPT_HMAC_CTL[S]) fir%y 1«

7. EHPERS~ 6 HEIFTABIRAHEE] SHAJIZES -

8. %¢ff BUSY (CRPT_HMAC_STS[O]) fir#zAkk s 0 » Fora(is SHA ERSER «

9. HEPHE CRPT_HMAC_DGSTO~CRPT_HMAC_DGST7 Zi{7a:EH! SHA M R4EF -
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7 HPER&ELSE (External Bus Interface)

7.1 At
NUC970/NOH30 %S IS M A& 2 L1 (EBI) » FZEHIRGHSMIF 25 (SRAM)AIS NI /O i - £EEBI
BARZSE R BEERE DU RE R A 10 ik SR A F R - B SCRFBALAL6 A SN B R

7.2 %

® IRFSRAMAISNIIOE i -
® S7FF8 bit/16bitEHR LR TE -

® STRFBOMIGBIEAAYREIFHE -

® IRiA=5 SRAMATSMIIOE i -
® IRy HIgRiESHE A -

® IRIAEINELET -

7

3 J7RIE
A A
EBI_DATA[15:0]
> EBI Data Buffer «—»{
EBI_ADDR[9:0] ﬂ
EBI_nBE[1:0] -
2]
2 EBI EBI EBI_nWAIT
o > State Output ]
I Machine Controller
< EBI_nOE v
EBI_nWE
¥ y 4
EBI_nCS[4:0]
EBI ﬂ
EBI Address Hit
» Register And
Controller Request
Control
v v
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7.4 FFEER

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

Register Offset R/W Description Reset Value
(EBI_BA=0xB000_1000)

EBI_CTL EBI_BA+0x000 R/W EBI Control Register 0x0001_0001
EBI_BNKCTLO|EBI_BA+0x018 R/W External Bus Bank 0 Control Register 0x0000_0000
EBI_BNKCTL1|EBI_BA+0x01C R/W External Bus Bank 1 Control Register 0x0000_0000
EBI_BNKCTL2|EBI_BA+0x020 R/W External Bus Bank 2 Control Register 0x0000_0000
EBI_BNKCTL3|EBI_BA+0x024 R/IW External Bus Bank 3 Control Register 0x0000_0000
EBI_BNKCTL4|EBI_BA+0x028 R/IW External Bus Bank 4 Control Register 0x0000_0000

7.5 LREfEAL.
7.5.1 BEARCE

® EBIfE A 2 /7 > 20 ZH ¥ EBI(HCLKENI[9]) 5% B f» 1 - 36 #F 2% o 58 Fill iz SYS_MFP_GPDH,
SYS_MFP_GPHL, SYS_MFP_GPHH, SYS_MFP_GPILFISYS_MFP_GPIHAE R fi7 2% 5 45 EBI &

-

7.5.2 FFER I/ O #2241

NUC970/N9H30 2 7IMCUZ MR a5 i 2 © BRI FH T Al Gs - R RTRAL TR 78 Zhit
s G A RIS SR AV o o PEHIE s o N TR MR AR B S MR Ese A 2e ANl OR o 2251
ARER - EAH —{ESRAMEFEZRISMTI/OZHO » ARSI M 27 250(EBI_BNKCTLO)s: B 1% - Bl
ET4SEE /M5 /OFHEISRAM + ROMAH BT LU S EISME5 /O - 45 71 (/1 5 VO 1 Fi 25 25 77
%2 ., % J EBI_BNKCTLO - EBI BNKCTL1 - EBI BNKCTL2 - EBI BNKCTL3 I
EBI_BNKCTL4 - 45 {[E 4 &6 1/0 4H # F #h 5k =] DL A 28 41 5 1/O #2 ] 25 77 25 1Y BASADDR
(EBI_BNKCTLX[31:19], X is 0, 1, 2, 3 and 4)#:{T2%%E - BASADDRZ137C 3 HiH- & A
BASADDR<<18 - EBI_CTL{K{E4 MOz 2] )7 XA E [ FHEXBE N EME8E Y, 77t
EXBO (EBI_CTLO[24]) #1M68E0 (EBI_CTLO[19]) & 25 7 EBI_nBELFI{y ~ EBI_nBEO i {ir A1
EBI_nWEHRIfiz » W[5 4MNTVORH - &€ =T ¢

EXBEO M68EO Description

Pin EBI_nBE1 and EBI_nBEO used as byte
write strobe signal.
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Pin EBI_nBE1 and EBI_nBEO used as byte
enable signals while EBI_nWE used as write
strobe signal to external device.

EBI_nCSO0 pin is the enable signal, EBI_nWE
used as read/write strobe signal

1 0
0 1
1 1

Reserved

s —{ER Y M SRAMEE FHEBI_BNKCTLOHJL &+ %1 0x20000000 #R A4-F2 > 40°F -

unsigned int value,bank = 0;
unsigned int BASEADDR=0x20000000 ;
unsigned int SIZE=1; / /512K
unsigned int DBWD=2; //16bit

/* External Bus Bank 4 Byte Enable for EBI_BNKCTLO */

rEBI_CTL |= (@x1<<(bank+24));

/* Set timing, base address and sram size */
rEBI_BNKCTLO = (unsigned int)( (BASEADDR<<1)

(SIZE << 16)
(DBWD << ©)
(6<<11 /*tACC*/)

(3<<2 /*tCos*/));
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8 ZAR4EpZERIE (EMAC)

8.1 ffut
NUC970/NOH30 S 1 {68 1L HY £ A A RS2 il m] $2 (45 AR Es A R A e FH (o .

LR AEs PERER Bl 2 T IEEE 802.3 Z 4N S [, I HNE 745 &7 (CAM) AIRMAC
firhbEE¥. AN E{Eix FIFO, #2UL FIFO, TX/RXIRREMIZHI ST, IEEE 1588 HffHiEkaC, I H 57
RYBUAE LTI ZRE

LR AE S e 28 RMIL F T EESNERHY PHY 2.

8.2 %

® /JFIEEE Std. 802.3 CSMA/CD {7 E.

® 7FFIEEE Std. 1588 fifEHI4ERE I ELIF AT

® i eEET HEET DK 10Mbps, 100Mbps i EgER
® IERMII /1

® RMII EHIIRE, DIFEHISMETHY Ethernet PHY

® UIFEMEEM, I RTETIAE

o H[PAEEM (> 1518 firr) ElEEML (< 64 fiLyT).
® [N 16 4HAH G TERETE SMACHLHEEL ¥

® UIBUAEE, WA RARIARE

® FF256{iT{#iXFIFO Bl 2564 JTREIFIFO

® /i#DMA Ifj5E

8.3 JiBiE
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L A -
< K x AHB "
) 4 ) 4 ) 4
AHB Bus Master AHB Bus
Slave
A L A J A
A v v \ A 4
IEEE 1588 RXDMA TXDMA Register
PTP Engine State Machine State Machine "1 Files
A A A A A 2 A A A
° \ 4
\ 4 - A AR
RXFIFO TXFIFO
RXFIFO [« > Control Control ¢ »| TXFIFO
A A
A ) 4
MAC
Address
» Register
v
Flow Control
Y i v VY v \ AR
Magic Packet CSMA/CD MIl Management
Engine (RXMAC, TXMAC) State Machine
A A A
v
MII2RMII MDIO | MDC
A
\ 4 RMI| :Station Managepent | rface:
8.4 FfFes
Register Offset R/W |Description Reset Value
EMACO_BA = 0xB000_2000
EMACO_BA = 0xB000_3000
EMAC_CAMCMR |[EMAC_BA+0x000 |R/W |[CAM Command Register 0x0000_0000
EMAC_CAMEN |EMAC_BA+0x004 |R/W |CAM Enable Register 0x0000_0000
EMAC_CAMOM [EMAC_BA+0x008 |R/W |CAMO Most Significant Word Register 0x0000_0000
EMAC_CAMOL EMAC_BA+0x00C |R/W |CAMO Least Significant Word Register 0x0000_0000
EMAC_CAM1IM |EMAC_BA+0x010 |R/W [CAM1 Most Significant Word Register 0x0000_0000
EMAC_CAMI1L EMAC_BA+0x014 [R/W |CAM1 Least Significant Word Register 0x0000_0000
EMAC_CAM2M |[EMAC_BA+0x018 |R/W |CAM2 Most Significant Word Register 0x0000_0000
EMAC_CAM2L EMAC_BA+0x01C |R/W |CAM2 Least Significant Word Register 0x0000_0000
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EMAC_CAM3M |EMAC_BA+0x020 |R/W [CAM3 Most Significant Word Register 0x0000_0000
EMAC_CAM3L EMAC_BA+0x024 [R/W |CAM3 Least Significant Word Register 0x0000_0000
EMAC_CAM4M [EMAC_BA+0x028 |R/W |CAM4 Most Significant Word Register 0x0000_0000
EMAC_CAMA4L EMAC_BA+0x02C [R/W |CAM4 Least Significant Word Register 0x0000_0000
EMAC_CAM5M |EMAC_BA+0x030 |R/W [CAMS5 Most Significant Word Register 0x0000_0000
EMAC_CAMS5L EMAC_BA+0x034 |R/W |CAMS Least Significant Word Register 0x0000_0000
EMAC_CAM6M |[EMAC_BA+0x038 |R/W |CAM6 Most Significant Word Register 0x0000_0000
EMAC_CAM6L EMAC_BA+0x03C [R/W |CAM6 Least Significant Word Register 0x0000_0000
EMAC_CAM7M |[EMAC_BA+0x040 |R/W |CAM7 Most Significant Word Register 0x0000_0000
EMAC_CAM7L EMAC_BA+0x044 |R/W |CAMY7 Least Significant Word Register 0x0000_0000
EMAC_CAM8M |EMAC_BA+0x048 |R/W |[CAM8 Most Significant Word Register 0x0000_0000
EMAC_CAMS8L EMAC_BA+0x04C [R/W |CAMS Least Significant Word Register 0x0000_0000
EMAC_CAM9M [EMAC_BA+0x050 |R/W |CAM9 Most Significant Word Register 0x0000_0000
EMAC_CAM9L EMAC_BA+0x054 |R/W |CAM9 Least Significant Word Register 0x0000_0000

EMAC_CAM10M

EMAC_BA+0x058

RW

CAM10 Most Significant Word Register

0x0000_0000

EMAC_CAM10L

EMAC_BA+0x05C

R/W

CAM10 Least Significant Word Register

0x0000_0000

EMAC_CAM11M

EMAC_BA+0x060

R/W

CAM11 Most Significant Word Register

0x0000_0000

EMAC_CAM11L

EMAC_BA+0x064

RW

CAML11 Least Significant Word Register

0x0000_0000

EMAC_CAM12M

EMAC_BA+0x068

RW

CAM12 Most Significant Word Register

0x0000_0000

EMAC_CAM12L

EMAC_BA+0x06C

R/W

CAM12 Least Significant Word Register

0x0000_0000

EMAC_CAM13M

EMAC_BA+0x070

RW

CAM13 Most Significant Word Register

0x0000_0000

EMAC_CAM13L

EMAC_BA+0x074

RW

CAM13 Least Significant Word Register

0x0000_0000

EMAC_CAM14M

EMAC_BA+0x078

R/W

CAM14 Most Significant Word Register

0x0000_0000

EMAC_CAM14L

EMAC_BA+0x07C

R/W

CAM14 Least Significant Word Register

0x0000_0000

EMAC_CAM15M

EMAC_BA+0x080

R/W

CAM15 Most Significant Word Register

0x0000_0000

EMAC_CAM15L

EMAC_BA+0x084

R/W

CAM15 Least Significant Word Register

0x0000_0000

EMAC_TXDLSA

EMAC_BA+0x088

R/W

Transmit Descriptor Link List Start Address Register

OXFFFF_FFFC

EMAC_RXDLSA

EMAC_BA+0x08C

R/W

Receive Descriptor Link List Start Address Register

OXFFFF_FFFC

EMAC_MCMDR

EMAC_BA+0x090

R/W

MAC Command Register

0x0040_0000

EMAC_MIID

EMAC_BA+0x094

R/W

MIl Management Data Register

0x0000_0000

EMAC_MIIDA

EMAC_BA+0x098

R/W

MIl Management Control and Address Register

0x0000_0000
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EMAC_FFTCR EMAC_BA+0x09C [R/W |FIFO Threshold Control Register 0x0000_0000
EMAC_TSDR EMAC_BA+0x0A0 Transmit Start Demand Register Undefined
EMAC_RSDR EMAC_BA+0x0A4 Receive Start Demand Register Undefined
EMAC_DMARFC |EMAC_BA+0x0A8 |R/W [Maximum Receive Frame Control Register 0x0000_0800
EMAC_MIEN EMAC_BA+0x0AC [R/W |MAC Interrupt Enable Register 0x0000_0000
EMAC_MISTA EMAC_BA+0x0BO |R/W |MAC Interrupt Status Register 0x0000_0000
EMAC_MGSTA |EMAC_BA+0x0B4 |R/W |MAC General Status Register 0x0000_0000
EMAC_MPCNT |EMAC_BA+0x0B8 |R/W [Missed Packet Count Register 0x0000_7FFF
EMAC_MRPC EMAC_BA+0xOBC |R MAC Receive Pause Count Register 0x0000_0000
EMAC_DMARFS |[EMAC_BA+0x0C8 |R/W |DMA Receive Frame Status Register 0x0000_0000
EMAC_CTXDSA |EMAC_BA+0x0CC |R Current Transmit Descriptor Start Address Reg. 0x0000_0000
EMAC_CTXBSA |EMAC_BA+0x0D0 |R Current Transmit Buffer Start Address Register 0x0000_0000
EMAC_CRXDSA |EMAC_BA+0x0D4 |R Current Receive Descriptor Start Address Reg. 0x0000_0000
EMAC_CRXBSA |EMAC_BA+0x0D8 |R Current Receive Buffer Start Address Register 0x0000_0000
EMAC_TSCTL EMAC_BA+0x100 [R/W |Time Stamp Control Register 0x0000_0000
EMAC_TSSEC EMAC_BA+0x110 |R Time Stamp Counter Second Register 0x0000_0000
EMAC—TSSUBSE EMAC_BA+0x114 |R Time Stamp Counter Sub Second Register 0x0000_0000
EMAC_TSINC EMAC_BA+0x118 [R/W |Time Stamp Increment Register 0x0000_0000
EMAC_TSADDEN Epac_BA+0x11C R [Time Stamp Addend Register 0x0000_0000
EMAC_UPDSEC |EMAC_BA+0x120 |R/W |Time Stamp Update Second Register 0x0000_0000
E’\CAAC—UPDSUBS EMAC_BA+0x124 [R/W |Time Stamp Update Sub Second Register 0x0000_0000
EMAC_ALMSEC |EMAC_BA+0x128 |R/W |Time Stamp Alarm Second Register 0x0000_0000
EII\EACA: C_ALMSUB EMAC_BA+0x12C |R/W |Time Stamp Alarm Sub Second Register 0x0000_0000

8.5 ThHEfl
8.5.1 PHY #el

ZKHE s 78 15 EMAC_MDC, EMAC_MDIO MitRERIEES PHY ANEVZ{Fas, 81 PHY &
. EMAC_MDC 4% AHB [ MDCLK_N (CLK_DIVCTLS) + 1 Ti%E, EEae L
FRFRANRIE PHY BRGS0 2. & MDCON (EMAC_MIIDA[19]) &% 1 1%, EMAC_MDC H[IB]
ST . 25 (M I 8N JH — B, BUEZ I A s B B AU,
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¥ PHY Z¥fFestFHL, FEEAE PHY Uik, DUNPHY NS & Fa3fUiitt. PHY ByHHERIER
Bl PHY |, DL EFRAYINIBARES, FIEE & A A EIREE. BL IC Plus /Y IP101G A5, PHY itk
2t PHY_ADO, PHY_AD1, PHY_AD2, PHY_AD3 iZ VUt Dﬁmﬁﬂﬁizmzﬁiz/%m PHY N2
frasdy L I 2 B 2 s PHY BYElo S 4. (/2 IEEE 802.3 NES | —HEARFFE, ~AH
Wz iy PHY # & S FriE e airas, FTLAR EIRZE Y PHY A o] RE (5 A AH [EI Ay HE s =02 .

LU ESEHIPHY B a7 sy b BRLL R #afifE =

1. ¥ EPHY # ik PHYAD (EMAC_MIIDA[12:8]) LL & PHY 25 7% 2% #7 fif PHYRAD
(EMAC_MIIDA[4:0]).

2. ¥ BUSY (EMAC_MIIDA[17]), B\ &2 MDCON (EMAC_MIIDA[18]) & 1, LLitHsE a2
3. Hms BUSY {iz, HEIH#F 0
4. [ EMAC_MIID $EH{ PHY 2917 509(4.

unsigned int mdio_read(unsigned int reg, unsigned int addr)
{
EMAC_MIIDA = reg | (addr << 8) | BUSY | MDCON;
while(EMAC_MIIDA & BUSY);
return EMAC_MIID;

PUTRIZSS A PHY NE S Fasdy BR DL R i fiE =

1. BEE ANYEERE EMAC_MIID 2752

2. FYEPHY #ihk PHYAD LLJ PHY 25724k PHYRAD.

3. ¥ WRITE (EMAC_MIIDA[16]), BUSY L/ MDCON & 1, DU%H 5 Adi4
4. s BUSY fir, EEIHHE 0 A% ASEHK.

&

unsigned int mdio_write(unsigned int reg, unsigned int addr, unsigned int data)
{

EMAC_MIID = data;

EMAC_MIIDA = reg | (addr << 8) | BUSY | MDCON | WRITE;

while(EMAC_MIIDA & BUSY);

FEHL PHY Zifresiy 1% H AV S e B £ R IEMERY TAFEBE e . PHY fEIEMERE 4412,
= H B #E1T B 8177 75 (Auto-Negotiation), DA E % TAF/E 2% T, e T hif—mEE =, DK
10Mbps, 100Mbps HriyI—fdE (g 2R, Baghie=(E EREEEIIPHY ZFFes Auto-Negotiation
Link Partner Base Page Ability 1B, s E ¥Ry OPMOD (EMAC_MCMDR[20]) DL K FDPU
(EMAC_MCMDR([18]), 3% EMAC (R PHY TA{EFEAHEIRVARES, B4 ] IEREMUAE .
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8.5.2 CAMXE

AT T MAC sibAYEES. B prA#Ees ERVE R RARUE S R, R A RAE.
NUC970/N9H30 %5175A 16 41 ACM, Hrr 134H(CAMO~CAM12) r B R 2R EL iz ik, Y3
4H (CAM13~CAMI5 AR red sa+EhlEr i A, ZH5E CAM, ECMP (EMAC_CAMCMRI4]) &
(ELEFARE TR Tk 1. PSR e BRUHT MAC #ihE%] CAMO~CAMI12 Hooh—2H b 27 5.
1811 4 A 14 1 48 11 3 41F & 00:00:00:59:16:88, Hil% EMAC_CAMOM 2 5% & 0x00000059, 1
EMAC_CAMOL 37 £ 0x1688000000. f%7%, % CAMOEN(EMAC_CAMENI0]) s5E B 1, EiE)
CAMO HYTHEE.

e BB RREEL, AL EF—41 CAM, & EMAC_CAMxM, EMAC_CAMXL 73 RIEAERK
OXFFFFFFFF, OXFFFF0000, 45 CAMXEN, B2 B #3524 ABP (EMAC_CAMCMRI[2]) &% 1, BIF]

PR TRE .

PRAHIREM LR 5580, T LU e —4H CAM, 1 EMAC_CAMXM, EMAC_CAMXL 3Bk
AHIEE E B ERIERS L, (H5E CAMXEN, B2 EL#ERF AMP (EMAC_CAMCMRI1]) 3¢5y 1. 55—
fET A e R E A RE AL, 55 DT S AIE &R RS _E R A VAR B R ETI T K.

WO UE T E CAM Fr{res #EAJRMEB (Promiscuous Mode), fEEMEE T, AamEf
A E Y AU, A p I AR B A R, R R AUP (EMAC_CAMCMRI0]), AMP
(EMAC_CAMCMRI1]), LUz ABP (EMAC_CAMCMR2]) #iast R 1, BITF] TAEAEIRAEI .

8.5.3 EHEE

IEEE 802.3 JEZ T A /RIEAVEN{FEEL. NUCOT0/NIH30 7 FHEAEFEE, I EFE
£ # ACP (EMAC_MCMDRI[3]) & 1 1%, B a[HafeedlEtal. UEEdiE 1%, EMAC AUEM
KR E . EEIEHFE A, PAUEMAC_MGSTA[L2]) &#E 1, Z12HEE 0. &
CFRIEN (EMAC_MIEN[14]) &1, R #2 Ug 20 322 &) £ 61 09 B B, o B & 9 % 4%, H CFR
(EMAC_MISTA[14]) &#:& 1.

SR B L T (2 &, 5 01:80:C2:00:00:01 3= (i Hf fk HE # EMAC_CAMI13M DL &
EMAC_CAMI13L 257758, GRS FE#E EMAC_CAM14M LK, EMAC_CAMI14L 2%
22 10x88080001 EH#EEMAC_CAMISM, 87 (=R%RT1E A OPERAND(EMAC_CAM15L[31:24]).
WH{EIFfEZ LA 512 PRI S L. B1%, RFSDPZ (EMAC_MCMDRI16]) 1, RIa[{HF 2L FE
Bl E{HATE %, SDPZ S HENE 0.

R R e R O .

8.5.4 RImAEE (Wol)

NUCO70/NOH30 =7 Ff Zilm AREAYIhRE. ERUEIRIMTEI R, nLUR 28 IRIR A A lE. B
e BRI AUE EFRAE—TAMD ATty H & 2 . BErE AR U BB E R A B
JNTFHIRY OXFF, B B e 16 Z0tt 102 S2EifY MAC k. = MGPWAKE(EMCA_MCMDRI6])
& 1, LUXWOLIEN (EMAC_MIEN[15]) % 1, fERHRARES th AR = 6, HE S 16 X1y
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MAC HihEL CAMO Hh e B Y&, HIIEIafgE 2247, 16 MGPR (EMAC_MISTA[15]) & 1. MGPR
A EEEE R LAV =R 0.

8.5.5 L

MRS EMERVEEY, BB BT E SIS A R AT BRENE A T R R (47— 5%
e ey, & CAM JUE (SIS BIRE ZRRU R, SRRl G BUCE R AT AT E A N AFIAL, 24
REMEARIE DU R R FE G W BT, B8 LSRR ws & (8 ) N — RS A Ry 2Ac
e L. ATLACPU LLUE EMAC 2 # BRI AICTT R L A HARRSCET BU RV AR

FHE RS T VU(E 3207 F4H, FrA HIRE IR S aH — (I B B R R, N REURHTE
BB ATTHYEERE. AT 7 4HRXDESO Y& =iz RXDESO[31] SCifis i FHaEE . & 3k
1 I, RFRILH AT  H EMAC /], EMAC i RXDESL Hf5# I A EIRYE 1, ke
BAVRERE] RXDESO [15:0], R B EIHYET ELIREE, WJ&D%#@E%Z%% . #I1E RXDESO [30:16]
AYRESEAL Y. 0K RXDESO[31] 5 & 0, For b aitr A UL EIEM L. fxi&, EMAC &z RXDES3
FESHRE N —EmalsT. S N (BT HY RXDESO[31] & 0, fURATA YRR AL EL
{5, EHF, EMAC S {2 IERGIRREM, BRI Ry, S ST B IR R & 1L

31 15 0
[¢]

RXDES 0 |w Receive Frame Status Receive Frame Byte Count
N

RXDES 1 Receive Frame Buffer Starting Address / Time Stamp Least Significant 32-Bit

RXDES 2 Reserved

RXDES 3 Next RxDMA Descriptor Starting Address / Time Stamp Most Significant 32-Bit

R I S TS A (RS, BEUCEIEMEAYERS, RXDESY, BLF, RXDES3 &2t $ U EEH A i il
it EEeest S 2 . A CE S A B e B, S o Y A (e Lf?élﬁuﬁ T RXDESO[31] 7%
FENEE R 1, BEE A AL S Z Aok RXDESL, RXDES3 HH[E[IEREIEEHE. tEiEss, M
AT L ERMALEF (D ERI(ETEET, UEZREE.

EENGFETHVRGE R G E5e iR, 75 2R o — [ A r Ty L i E#EEMAC_RXDLSA i 7
s, MR EMACHE ALY FTAE. Z & RXON(EMAC_MCMDRI0]) &% 1, i EHE(EE TEL
EMAC_RSDR #yfras, NI A EAAHEIGIRRENS, BRAGHEIGETEL. PU N AIEEURE 146  bRalmial
iNpg
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S

y

Allocate word aligned non-cacheable
memory for Rx Buffer Descriptors

l

Write the physical address of first Rx descriptor to
register EMAC_RXDLSA.

y

Set ownership of every descriptor to EMC

y

Allocate non-cacheable buffers to store incoming
packets for every descriptor, and write the buffer
starting physical address to RXDES1 of each
descriptor

Set the physical address of next descriptor to
RXDESS3. Last descriptor should fill this field with
the starting address of first descriptor.

End

NUC970/N9H30

FE LR RE B E WA Bl Y [ElRy, THEE T ZE PRy RXDESL, RXDES3 HY{H, 1E#ikiHIEEC A=

&, AT LAEE.

typedef struct _emac_descriptor

{

unsigned int
unsigned int
unsigned int

unsigned int

rxdeso;
rxdesl;
rxdes2;

rxdes3;
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// for backup descriptor fields over written by time stamp
unsigned int backup®;
unsigned int backupl;

} rx_descriptor;

#tdefine RX_DESC_SIZE 4 // Number of Rx Descriptors
#define RX_BUF_SIZE 1518 // MAX Ethernet packet size

rx_descriptor rx_desc[RX_DESC_SIZE];
unsigned char rx_buf[RX_DESC_SIZE][ RX_BUF_SIZE];

void rx_desc_init(void)

{
unsigned int i,
for(i = @; i < RX_DESC_SIZE; i++) {
rx_desc[i].rxdes@® = (1 << 31);
rx_desc[i].rxdesl = (unsigned int)(&rx_buf[i][0]);
rx_desc[i].backup® = rx_desc[i].rxdes1;
rx_desc[i].rxdes2 = 0;
rx_desc[i].rxdes3 = (unsigned int)&rx_desc[(i + 1) % RX_DESC_SIZE];
rx_desc[i].backupl = rx_desc[i].rxdes3;
}
// Set Frame descriptor's base address.
EMAC_RXDLSA = (unsigned int)&rx_desc[0];
}

2 % B B B9 FE U TT A A ;ﬁ%-ﬁjzmﬂlﬂ%ﬂ;-iﬁL& e Em e X, A RXGD
(EMAC_MISTA[4]) &5, FEEE#E 1, ﬁ%@/fﬁ {EE B B I A SCE N TR 4
B p e, RIZEEE RXGDIEN (EMAC_MIEN[4]) LK RXIEN(EMAC_MIEN[0]) &% 1.
FEAEERIL sE s e, 1 RXGD DL RXINTR(EMAC_MISTA[Q]) #9E 1. RXGD LA
e RXINTEN # &% 1 09508k, AT RAZERERDH T/F RXGD #E 1 2RIV =K.
A R ETE AL, RS RLE TR ek P R A R
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C Enter Rx ISR >
v

Check EMAC_MISTA

Y> Error handling —

»  Check the ownership bit (RXDESO[31]) on the last processed Rx Descriptor

Y
Get Rx Status (RXDESO0[30:16]) from the status field of Rx Descriptor.

N Error handling
Y
h 4

Copy the received data to buffer
provided by upper protocol layer

Restore RXDES1 and RXDES3 if time stamp is enabled.
Change ownership bits to EMAC

<

A
Follow the link in RXDES3 to next descriptor

X S/W Descriptor pointer
ame with EMAC_CRXD

Y

Write EMAC_RSDR

v
C Exit Rx ISR )4

LU R sl giae (Esery Raf th e v aall, 52 A (ERe R MRS, RHESHMEFRAVE 27
FREHA].

void RX_IRQHandler(void)
{

rx_descriptor *desc;

unsigned int status, len, reg;
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reg = EMAC_MISTA;
// Get last Rx Descriptor
desc = (rx_descriptor *)current_rx_desc;
do {
if(EMACO->CRXDSA == (unsigned int)desc)
break;
if((desc->rxdes® | (1<<31)) == (1<<31)) { // ownership=CPU
status = (desc->rxdes@ >> 16) & Oxffff;
// If Rx frame is good, then process received frame
if(status & RXFD_RXGD) {
len = desc->rxdes@ & oOxffff;
recv_pkt(desc->backupd, len);
} else {
// error handling
}
} else
break;
if(status & RTSAS) {
// store time stamp
log _time_stamp(desc->rxdesl, desc->rxdes3);
}
// restore descriptor link 1list
desc->rxdesl = desc->backupo;
desc->rxdes3 = desc->backupl;
// Change ownership to EMAC for next use
desc->rxdes® |= (1 << 31);
// Get Next Frame Descriptor pointer to process
desc = (mac_descriptor *)desc->rxdes3;
} while (1);
// store last processed descriptor. Next interrupt needs it
current_rx_desc = (unsigned int)desc;
// Trigger Rx
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EMAC_RDSR = ©;
// Clear Rx related interrupt status
EMAC_MISTA = reg & 0x0000ffff;

8.5.6 I HHZE

St B AY ER BRI ], BB T E R AT, BeBhie s\ TR B A iy
—ELERRHIRT, e B A B AL R, KR LR A R BT E I P st 2R SR S
BIRE, ﬁi’ﬁé"ffii?}_#lkﬁbfffk Zjiil%lﬁﬁ?“%ﬂz%ﬁ'jﬂ FRiAEAIEE AL, ﬁ‘%im&%& PEE LORHERSE
HilEs e A T — (B E AR AR R E A E L. FTLACPU DU EMAC 75 28 (B i URH R S (e ik
BHELAVEER.

T E AR AR T VU(E 3207 F4H, FrA B ARG S aHpk — (i B B R R, N REURHTZE
BHE R ATTHYEERE. AT AU TXDESO HYf =iz TXDESO[31] Zeefkia Maiir T iHsfEE AL & 3k
1By, ERILIZCT AT EMAC [/, EMAC f£ TXDESL HysESH#Erat, FHGEHRIE R
TXDES2[15:0] {B F-EIAVES 0L, MRHERAVEER, PR HEET. .. BUn{E RXDES2 [30:16] AR
SefiL/. i TXDESO[31] 5 & 0, FoR L i rr iy E Bpa B 5e k. ff%, EMAC &IH# TXDES3
FESTIE] T —(EFZrT. e N — (7Y TXDESO[31] & 0, AR A EJ’J@}JEELH%KE‘F@
BSERY, (A BRI, HHF, EMAC &1 1L E255IRREH. /2 TXDESO[31] % 1, Al EMAC &
EEER R AP ER.

31 15 3210
[¢)

TXDESO |wW Reserved T|1|C|P
N

TXDES 1 Transmit Frame Buffer Starting Address / Time Stamp Least Significant 32-Bit

TXDES 2 Transmit Frame Status Transmit Frame Byte Count

TXDES 3 Next TxDMA Descriptor Starting Address / Time Stamp Most Significant 32-Bit

EE SR SR TIRE A (AL, FASE BT EAY[FIly, TXDESL, LUk TXDES3 & Bﬁﬂéﬁéﬂﬁ‘@ﬁ’]ﬁﬁhﬁ
ik BERaSEt 2 . BT LS S S S (o A (e R A B B YRS, B 7 TXDESO[31] FF%
e B Ry 1, BREME (AL S Z AiJoike TXDESL, TXDES3 B[ EHEHFESHE. tnt/EsR, %@ﬁi
AR B HMAAL B S (EfES, DUEZ R EIEE.

EENF PR AT O E5E AR, 7B E — (T EﬁﬁziﬂELEMAC TXDLSA ZF {7
a8, #MA EMAC fHLRF I FTAE. Z 1% 515 TXON(EMAC IVlCl\/lDR[O]) 1, Iiéif%ﬁiﬁﬁi_
EMAC_TSDR %rf¥as, BIAEEAGEEAIRREN, PAtaEEEIE. DU E?%%ﬂﬁ“fb{%
IO
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e

A

Allocate word aligned non-cacheable
memory for Tx Buffer Descriptors

A

Write the physical address of first Tx descriptor to
Register EMAC_TXDLSA.

Set ownership of every descriptor to CPU

A

Allocate non-cacheable buffers for
every descriptor, and write the buffer starting
physical address to TXDES1 of each descriptor
(Optional, can set the buffer before actual transfer)

A

Set the physical address of next descriptor to
TXDESS3. Last descriptor should fill this field with
the starting address of first descriptor.

A

Set T, I,C, and P bit of each descriptor (Optional
here but must be set before packet send out )

End

NUC970/N9H30

FE LR RE B E WA Bl Y [ElRy, THEE T ZEf8]priy TXDESL, TXDES3 HY{H, {E#ikfaiEEC A

&, AT LAEE.

typedef struct _emac_descriptor
{
unsigned int txdeso;
unsigned int txdesl;

unsigned int txdes2;
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unsigned int txdes3;
// for backup descriptor fields over written by time stamp
unsigned int backupo;
unsigned int backupl;

} tx_descriptor;

#define TX_DESC_SIZE 4 // Number of Tx Descriptors

tx_descriptor tx_desc[TX_DESC_SIZE];

void tx_desc_init(void)

{
unsigned int i,
for(i = @; 1 < TX_DESC_SIZE; i++) {
tx_desc[i].txdeso = (1 << 31);
tx_desc[i].txdesl = 9;
tx_desc[i].backup® = tx_desc[i].txdesl;
tx_desc[i].txdes2 = 0;
tx_desc[i].txdes3 = (unsigned int)&tx_desc[(i + 1) % TX_DESC_SIZE];
tx_desc[i].backupl = tx_desc[i].rxdes3;
}
// Set Frame descriptor's base address.
EMAC_TXDLSA = (unsigned int)&tx_desc[9];
}

GBI R, R T SOATHRATH— S A R R BN, PR TXDESO[3:0] 4
BB IR E. TTSEN(TXDESO[3]) FIACHEAEMBANF IR, 5/ Ibfr & 1, R e s
BRI RS €0 $5 7 TXDESL LUK TXDESS. INTEN(TXDESO[2]) #2751 i 5 i 1 2 75 52
S, DVATHE R B LR, EMAC_MISTA 257 3573 E bR IR AR I, (50 mk 4
€ . CRCAPP(TXDESO[L]) #HI2#/Er1 EMAC Bt B ify CRC ReBRfE Al
211, TE B E £ 1. PADEN (TXDESO[L]) 24 £ 61 £ A 12 60 firfif, 2 75EH EMAC H
T, DU Z ARG, ERH T, ILOETE 1. DL F R B R e
(ARSI IR,
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Get a Tx Buffer Descriptor from Tx Software Buffer
Descriptor Pointer

Run out of Descriptors,
Exception Handling

Check ownership bits, CPU ?

Y
A 4

Set TXDES1 with the physical starting address to the
packet to be transfer

Set T, I, C, P bits if needed

4

Set length of the packet to TXDES2[15:0]

4

Set TXDESO[31] to 1

Set TXON bit of MCMDR register if it is not set

4

Write TSDR register with any value

int send_pkt(unsigned char *data, unsigned int size)

{
tx_descriptor *desc;

unsigned int status;

// Get Tx frame descriptor & data pointer
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desc = (tx_descriptor *)next_tx_desc;

status = desc->txdeso;

// Check ownership, return if owner is EMAC
if(status & (1 << 31))
return -1;
// Fill data pointer
desc->txdesl = (unsigned int)(data);

// Set TX Frame flag & Length Field
desc->txdes® |= (P | C | I | T);

desc->txdes2 = size;

// Cheange ownership to DMA
desc->txdes® |= (1 << 31);

// Find next Tx descriptor, do it here before time stamp update pointers
next_tx_desc = desc->txdes3;

// Trigger TX

EMAC_TDSR = ©;

Return 0;

s BT ALY F S R A A B i s 15 U R P B UG A 5 (i dme 0, A0l TXCP
(EMAC_MISTA[18]) #Z3EMr. FEEEUWE 1, AREDA - ([EH BRI AR 52
@Fﬁqnléﬂ;aﬁ AIIFE 2 TXCPIEN (EMAC_MIEN[18]) DLk TXIEN(EMAC_MIEN[16]) #& 1.

EEE MRS, e b, W TXCP LUK TXINTR(EMAC_MISTA[16]) #9& 1.
TXCPW;‘Z TXINTRESHIEHE 1 Ay 5zURRR. LU AR ERR I 74 TXCPHE 1 212

FF E AP EEC T, A iSRS T e E H ek B P P AR A i

AUG. 14, 2018 Page 81 of 304

Rev 1.02




NUVOoOTON NUC970/N9H30

Enter Tx ISR

‘ Check status of EMAC_MISTA ‘

@ Y——» Error handling —

N

Get TXDES?2[31:16] status from
last processed Tx descriptor

TXCP bit set ? N—> Error handling

Y
v

N Restore TXDES1 and TXDESS3 if
time stamp enabled.

v

Follow TXDES3 to next Tx
descriptor

'x S/W pointer equals to
egister EMAC_CTXDS

=%

Y

End of TX ISR )«

LU T2 G AR e i e 1 {52 v e 228 e S 1.

void TX_IRQHandler(void)

{
tx_descriptor *desc;
unsigned int status, reg;

unsigned int last_tx_desc;

reg = EMACO->MISTA;

// Time stamp alarm interrupt
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if(reg & MISTA TSALS) {

// Do something here

}
// Clear Tx related interrupt flags

EMACO->MISTA = reg & Oxffffoe00;

last_tx_desc

EMAC_CTXDSA;

desc = current_tx_desc;

while (last_tx_desc != (unsigned int)desc) {
// we have packet to process
status = desc->txdes2 >> 16;
if (status & TXCP) {
// Success.
} else {
// Failed, error handling
}
if(status & TTSAS) {
// process time stamp

log_time_stamp(desc->txdesl, desc->txdes3);

// restore descriptor link list and data pointer
desc->txdesl = desc->backup@;
desc->txdes3 = desc->backupil;

// find next Tx descriptor
desc = (mac_descriptor *)desc->txdes3;
}
// store last processed descriptor. Next interrupt needs it

current_tx_desc = (unsigned int)desc;

8.5.7 WHpRATHE

Ry T IEEE1588 {£ NUCO70/NOH30 i TRERS SIS Mt ke 88, (£ fIEl Z KA LA PRty
[EIEEE. ] B B U E R SR A B G, 0 ERFR, TR DRas 2 1% SRS f P A R A B
He ] Y B R 0 0 L e s P D Al — 2R, e PR s 150M 2R, mTRf I AR b Y

AUG. 14, 2018 Page 83 of 304 Rev 1.02




NUVOoOTON NUC970/N9H30

[RF 28 . HSF PR Y BB IR SORF 7 ORI A U5 2, RHES SR DL KRS A E ¥ . W& TSMODE
(EMAC_TSCTLI[2]) £z 75 O He{i FAHNS 508, B 1 WRe S A&l ST

TEAREIS VR b, W93 RsFDal (second) HYZE R DU DS (sub-second)HYAE L. B E IV fir
B, IFREBLI0 E—F). (0SS o is, T(Ea O s B, P IFEE & i bR FEE
EMAC_TSINC Zi{F 25H(H.

FEstEE EMAC IR Ry 150MHz T, IS S Ay RF B EC MR S ae Ve e BT
7= 150MHz I, P EELH 150M (EE IR 2zl #0. P& 788 (EMAC_TSSUBSEC) 4t
A 31 fir, BTl EMAC_TSINC ZEig A (2%1) / 150M = 14.31 ~= 14 = OXOE, &5t & AHEIG R A%
FORTER A HIAAE. (HEE A OXOE HYsE, Fffiisr7=& A 0.31/14 = 2.2%. HILATA], & EMAC FF§#
BEA By 150MHz T, fHES SEETUERZIRFE AR, WA EE .

Gl HAEEER, MSEEEAR, 7632 TN ENSg NE i ELFE
EMAC_TSADDNED ZifFesH Ve, &E Binsdinlr, TR e hn L EEFE EMAC_TSINC
TFas e PRI (S RS 4 B A 42 SR DLREI B e 1.

SAEEMAC HHEER By 150MHz T, f&40 8 iU 2 C R S F 2se e . B ERMAE LS
100 ZFhH R EFEINIE—Z EMAC_TSINC HI{E. REZBNN 10" K2 1%, KWBEEAL, P
L EMAC_TSINC B A 231/ 107 = 214.71 ~= 215 = OxD7. [H:H%, B IER R S840 107
Hz, Mg 2% / 215 Hz. FiR HEE] EMAC_TSADDNED FREEIEAEVERE S B hnssE2® 1 215
Hz G953 T, BRI A e, it 2EMAC_TSADDNED g A 2% * (231 / 215) / 150M =
285996032.15 ~= 285996032 = 0x110BF400. EEsi75 175 5.26 * 107°, Mk 8 ¥ HERER
%, R IR (7 PR, B AR A ST

RIIA VR4S SR, & EMAC IR Ky 150MHz T, fE4H B HAVERE FT AW EE A EYHE
W& B 3, R —. R [E]Y EMAC_TSINC ZEB8(# FR[E1Y EMAC_TSADDNED):
EMAC_TSINC = 0xD7;

EMAC_TSADDEND = 0x110BF400;

MBI T SRR A ST A
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Time Stamp Addend Register
(EMAC_TSADDNED)

Time Stamp Increment Register
(EMAC_TSINC)

Overflow

1'b1
TSMODE
" (EMAC_TSCTL[2]) w

Time Stamp Counter Sub Second

Increase—» peister (EMAC_TSSUBSEC)

32-bit

NUC970/N9H30

LIncrease+

Time Stamp Counter Second Register
(EMAC_TSSEC)

TELEREIF R ORI b, 0T (55 31 firky 1), (RBEHEME T 0. thytEE 2% @Rk
EH LR, R 10° [EZED. DA R SR R TR 1 (A U SR B 2 o g,

static unsigned int subsec2nsec(unsigned int subsec)
{

// 2”31 subsec == 1079 ns

unsigned long long i;

i = 100000000011 * subsec;

i >>= 31;

return(i);

static unsigned int nsec2subsec(unsigned int nsec)
{

// 10”9 ns = 2731 subsec

unsigned long long i;

i = (111 << 31) * nsec;

i /= 1000000000;

return(i);

FIE LA ER I B B A T
1. KFTSEN(EMAC_TSCTLIO]) 5% 1 4ARE4ERSHT St BE.
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2. WEIHATD B P A EMAC_TSSEC Ll F2 EMAC_TSSUBSEC 271753
3. #%E EMAC_TSINCT f¥gs, e kel 0, A E EMAC_TSADDEND? {F25.

4. K TSIEN (EMAC_TSCTLI[L]) &% 1 BAtaddesirssa iy, 520 G =¥, —0f&F TSMODE
(EMAC_TSCTL[2]) & 1.

{(RIEE IEEE 1588 Mist, & [F]—4<E A 2 (Ege LI, WJARE AR 5. AT DS 2 I £ K48 [FIE B
B4 IS TR, /B EE EMACL ) PTP_SRC (EMAC_MCMDRI[7]) & 1, i# EMACL {#iH
EMACO A ERRIIF SRR I A 2 H CAY.

S e T DA A8 A A A U I R S O IR . S AU AR B ] SR R T M 32 i F R,
EMAC_TSSEC LK EMAC_TSSUBSEC R, By 1 it s U (R4 M & - gs i i, SR (E 3 17
e AE R HURF A B 7 PReg 4R s, H ZEURStaE AL EMAC_TSSUBSEC, HIlE HIHIFME & 3l E £
EMAC_TSSEC 2y {xas/, Mt 0z L s H. DU & U mitiks e ey ol:

unsigned int s, subs;
// Read sub second first.
subs = EMAC_TSSUBSEC;

s = EMAC_TSSEC;

printf("current time is %d second %d nano-second\n", s, subsec2nsec(subs));

TEIA Le Bl 1%, = HIAV AR R L nl B AR A R L. o T 4 FERE RN 1L, B ER R 2 A
BRI R ORER RS, R AE E R T3 B, AT A R0 E B, R 3 ),
FELE. EREE N i ZEAVERS S THF T KR, HIREDORERENT PTP S AT E. BIE
1 FUR I B S 7 2a il S A pR R TR, B B —(E RS &. PR E1E#E EMAC_UPDSEC
TS, RGO fR% =] ZEF EMAC_UPDSUBSEC[30:.0]. % 2 IEfR % &, K
EMAC_UPDSUBSEC[31] % 0, & {7 % = H| ¥ EMAC_UPDSUBSEC[31] & 1. /% H ¥
TSUPDATE(EMAC_TSCTL[3]) E1, B0 fill 55 il 55 4 it e (] A5 0 B 9 05 R & o 3 SE i 4%
TSUPDATE(EMAC_TSCTL[3]) & E&h1:% 0.

M I R SR A S 5 T R SRRV DORE . B vl S A I FE S A Wi (E 7 7 85 EMAC_ALMSEC DK
EMAC_ALMSUBSEC 1. &7 nll 7 838 MsEnIP R X, FiEWHFFa 2R,
TSALMEN (EMAC_TSCTLIS]) & 1, BIECE) T FIsEIhAE. 5 AL TS hE, % TSALMIEN
(EMAC_MIEN[28]) 2% 1, HIl s imasns, Was ki, 0% TSALS(EMAC_MISTA[28]) & 1. #k
BRI LURFIEAIES 105 0. 3502, EE BRI TX il frlURE TX FErE R r# R i, m
A& RX FERZ IR eREL

8.5.8 gHREIE

rfFas EMAC_MISTA iy —EEBiEE i o] LIS — L4 Gt (T B AR RUSERHIRAE. LUTNAIH
TR SERRIGE, AR A BRI T
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sEERfr 4298 | Ebi | KRR BREREE T

TXBERR 24 {HRAEAR PR It EEEFE . AR ARG SRR R A RE i st
MR A N EERITEST. FHERVRE s TR ik
1= (E .

TDU 23 ER R 2 FER AR, B TR LR EHIEs e
LT EAE AR B A .

TXABT 21 LR 1R A RE 2 FH A A RS B BT aE k.

TXEMP 17 {HIEFIFO ‘K2 o e (E R EE A SH By M R e, T
TXTHD(EMAC_FFTCR[9:8]) &%z = I i3 AL 1.

RXBERR 11 PR AEAR SE R IR EFE . A G R R R A 5E 2 st
MR A N EERTEST. FHERRE st R ik
= (E .

RDU 10 PRI A 2 BEGEUMEL AR R SIS A SR U E]
HEMEREE, BRI TE E g B Ry S a4
. i EMAC fi A R (T Ead.
R EE ), R U Y AR
RE R, WHCRT Y A B B B EMAC, 1 fE
EMAC_RSDR F {7 (L EE, BEIFIGIREE
e,
fEEE Y R IR A 1] BE 2 AERR WY A A = E L [E 15
W, (BB RE BB E L4, AHEESE T K%
L, AR BRI P BT A g B T

RP 6 PUOEGEE (< 64 | EEIFEARIT. EEEEAGE4. RIE ARP

) (EMAC_MCMDR[2]) #& 1.

ALIE 5 HHEpER IEHEERETAESEA. 5 ERE 4, 5aE PCB
Rl _E RMIT AHRBERY 4R, B AR AR sta.

PTLE 3 BUCEEEE (> | ZEFILFEE. EHEEERNTEE. RIE ALP

1518 5FEf) (EMAC_MCMDR[1]) #¢H& 1.

RXOV 2 BEL FIFO 2548 o e E R EE i AH By # R e, T
RXTHD(EMAC_FFTCR[1:0]) s ZI#% = 0B AL

CRCE 1 CRC #Eugtsn EEIF AT, EEBEERNTELE. FRIE AEP
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(EMAC_MCMDR[4]) #:& 1.
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9 JnFREIEtRrE3ZERZS (ETMR)

9.1 ffut
MEEH A U EEHRgsE4H, TIMERO, TIMERL, TIMER2 &1 TIMERS, {i Fi % n] IR JT(EHEE A

ﬁb*ﬁﬁ‘%*ﬂﬁﬁ%ﬁé%F'a'ﬂ”“%ﬁ%k%ﬂ sTHF e A P TR E, MR EE, Rt
BEHFHEIFIORE. STHFEs e TR IR A AR B (B9, th i e e iR et By E win(E.

9.2 i

® [F{EETIF AL A MLV EDR (TMRX_CLK, x=0,1,2,3)

® EIFAEN = (I AsasTHFesnyir A * (8 (i fH I MHET S + 1) * (24 (L TCMP)
® :IEUEHA = (1/ TMRX_CLK) * (28) * (224

® (NS 8 firTH AR RIS

® [NE[ 24 fi FEAETEEREMS TOR A3 GHG S BRI S FE)

® CEREL - B - B B T R

®  IERIMENS Ml AR T AR R A R R &

®  SCERSMELS Ml AFHTE TR T ST S e T B R AL

=
. =
9.3 5
TMRx_CLK | TMRx_DR[23:0] | | TMRx_CMPR[23:0] | TMRx_CTL.MODE_SEL=0x2
TMRx_CTL.TMR_EN
>+
TMRx_TOGGLE
EXT_TMRX O . _
_» — Counting I
f Enable

8-bit 24-bit
TMRx_CTL.EVENT_EDGE Prescale Up-Counter

TMRx_INT

TMRx_CTL.

Q
oggle
D
P
arn @
TMRx_ISR.
TRM_IS
TMRx_IER.TMR_IE

e EDGE = 2'b00 ¢
oo TMRX_CTL.TCAP_MODE
— ~ X, )
A |Teap EpGg - 201 X i
> — o TMRx_CTL. .
®  1CAP MODE IR AP0 TMRx_IER. TCAP_IE
V TMR><7CTL.I
— TCAP_EDGE =
L\ TMRx_CTL.
L rcap_EDGE = 2'b11 @
TMRx_ISR.
TCAP_IS Wherex=0,1,2,3
9.4 2
. =
Register Offset R/W  [Description Reset Value

AUG. 14, 2018 Page 89 of 304 Rev 1.02



NnUvoTOoN

NUC970/N9H30

ETMR Base Address:

ETMRO_BA = 0x4001_0000
ETMR1_BA = 0x4001_0100
ETMR2_BA = 0x4011_0000
ETMR3_BA = 0x4011_0100

ETMR_CTL

o 1; 3 ETMRn_BA+0x000 [R/W |Enhance Timer n Control Register 0x0000_0000
n=0,1,2,
ETMR_PRECNT

o 1; 3 ETMRn_BA+0x004 [R/W |Enhance Timer n Pre-Scale Counter Register 0x0000_0000
n=0,1,2,
ETMR_CMPR . .

0123 ETMRn_BA+0x008 |R/W [Enhance Timer n Compare Register 0x0000_0000
n=0,1,2,
ETMR_IER ) .

0123 ETMRn_BA+0x00C |[R/W [Enhance Timer n Interrupt Enable Register 0x0000_0000
n=0,1,2,
ETMR_ISR . .

0123 ETMRn_BA+0x010 |[R/W [Enhance Timer n Interrupt Status Register 0x0000_0000
n=0,1,2,
ETMR_DR

: 1; : ETMRn_BA+0x014 (R Enhance Timer n Data Register 0x0000_0000
n=0,1,2,
ETMR_TCAP . .

0123 ETMRn_BA+0x018 R Enhance Timer n Capture Data Register 0x0000_0000
n=0,1,2,

9.5 IhREHIT

TE N Es A Es TR AL BRI - FH > B R AR ST BRI - iR ANEDS (B DhRE
TSR] [RIFE I & 2 2 AL E 2 1H4Es © 5990 > eI B P B e (g iy 25 W] LA A A

T 25 AME © B MEIEDREFEEA T

9.5.1 EtHFERETIRAIZAIE

SRR A LUMREA N AR WG L, A FAAETI:

1. ¥ ETMR_EN (ETMRX_CTL[0]) ;%0, {2 |- A% 23,
S E VR MODE_SEL (ETMRX_CTL[5:4])

. FSE(EREET, & ETMR_IE (ETMRX_IER[0]) & 1, ZHI% 0.

. S ELE{E ETMR_CMP (ETMRX_CMPR[24:0])

2

3

4. P ETESTHEPRESCALE_CNT (ETMRX_PRECNT[7:0])

5

6. JFFETMR EN (ETMRx_CTL[0]) & 1, 5H5a5Ran ERETE.

9.5.2 FHirEsEMIMA(E
aTtRFas AT UL N AR #46( b, ARG
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H¥ETMR_EN (ETMRx_CTL[0]) LA Kz TCAP_EN (ETMRx_CTL[16]) ;&0, {5 (-3 1H5 25,
2 ER/ERIZ, MODE_SEL (ETMRx_CTL[5:4])

EEERE T E, i TCAP_IE (ETMRX_IER[1]) & 1, &I 0.

& TCAP_MODE(ETMRx_CTL[17]), 2L 5z CAP_CNT_MOD, &,

s B TCAP_EDGE, ZEfERTEAYARZE R

T LRRE ¥ TCAP_DEB_EN(ETMRx_CTL[22]) &1, &HIE 0.

2B TESTHEPRESCALE_CNT (ETMRX_PRECNTI[7:0])

HEEY{E ETMR_CMP (ETMRx_CMPR[24:0])

i TCAP_EN (ETMRx_CTL[16]) &1, (A EH .

10. ¥ ETMR EN (ETMRx_CTL[0]) & 1, {fREETH% 25,

R e TEE T, MODE_SEL Hysx BEEE SR, KA Hat#iF Gt #Es E ezl ,
MODE_SEL Hyi%E A A s EET #rasi i FAE

9.5.3 HETEE

FEETEF A B CAFEDR, AT DUE & R e, sUERE . E S Y p BT,
ETMR_IS(ETMR_ISR[0]) &% 1. & fB&sii s, TCAP_IS(ETMR_ISR[1]) &€& 1. iSfi(F T
EmiRREEsSr o AR ES 1 Y5205 O.

FEFERE T, SRR TCAP_IS ZHl, A WHMIEE 34, Al NCAP_DET_STS
(ETMR_ISR[S]) G# & 1. ARG & f5kR TCAP_IS I, —f5 0.

9.5.4 FHHFERIEAR
Bl R 1 A P, 05 PRI R o UL At
$E% = TMRX_CLK / (PRESCALE + 1) * TCMP)

© © N o g & w DR

Hft TMRx_CLK Eytidesndsas, o] DUEHXT (12MHz 4MEB&dE), PCLK, PCLK/4029, 502 LXT
(32.768kHz 41 54 4%). PRESCALE FH 4y #8 E #{F PRESCALE_CNT (ETMRx_PRECNTI[7:0]),
TCMP EEEEEFAE ETMR_CMP (ETMRX_CMPR[24:0]). LA NEABHIH T 2840 (R E ARy
1Hz, 10Hz, 100Hz, 1000Hz 1575 =t

mEE | R PRESCALE_CNT ETMR_CMP
(ETMRx_PRECNT[7:0]) (ETMRx_CMPR[24:0])

1Hz LXT 0 0x8000

10Hz HXT 0 0x124F80
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10Hz HXT 9 0x1D4CO0
100Hz HXT 9 Ox2EEO
100Hz HXT 19 0x1770
1000Hz PCLK (75MHz) 4 0x3A98
1000Hz HXT 9 0x4B0
9.5.5 EHIER

401 i B 5542 8% T F 77§10 MODE_SEL(ETMRX_CTL[5:4] % 0x0) F_TMR_EN
(ETMRx_CTL{O] 3HHF 33 HIEBIRAE ) HOREE Ry L, SHISSTERISTIA L — ELHIS B85 153
M{E (ETMRx_DR {g) ZEF[FHieslbEcss (ETMRx_CMPR) fY{E > ETMR_IS (ETMRx_ISR[0] &t
FEHAE) K@ BT B L A0RETMR_IE (ETMRI_IERIO] 53528 BRIEAE () T 1,
HL ETMR_IS (ETMRX_ISR[O] 5555 ER{IAE) 75 1, ISRl arsiie i ks AIC S
$11 CPU B85 ki 4. 415 ETMR_IE(ETMRX_IER[O] 3528+ (8E i) Bt 5 O, A
RO PR

fE B (F A0 T, — ELEF 9 35 3 SR A0 (6 (ETMRW DR B9 (E) 8 51 308 25 b 0 38
(ETMRX_CMPR) (/7{f1, ETMR_IS (ETMRX_ISR[O] &H5528HIHRAE) 1607 iatt 28 L, 35285
{15 IE, 5P 28520 (ETMRX DR H0{6) PR 513 BOI61E, 2876 ETMREN
(ETMRx_CTLIO] 83t BB EAE D) Wex kS S PE ISR AR By O, HEDRSR, FERRAatitst
FESSLLRIAT (72 (ETMRX_CMPR) F ETMR_EN(ETMRx_CTLIO] #HA¥ S35 2R A ) 2 (k. &
P HBOIBT ETMRX_CMPR AY{EEEBOAHRIE HAE(T K. FifL, S8 B BRI T,

9.5.6 FHHEAEL

R EBF 22 TfE /F 8 HA B 0 MODE_SEL(ETMRx_CTL[5:4] % Ox1) H ETMR_EN
(ETMRx_CTL[0] afiFesatBes(ipefr) e E R 1 ST esct B s aat . —HEt8E
(ETMRx_DR 1J{H) T2 5Hi 27 22 (ETMRX_CMPR) fJ{H, ETMR_IS (ETMRx_ISR[0] &f
IRras HERIRGR) K i E R L 1% ETMR_IE(ETMRX_IER[O] 5HFE5 FE(EREND) #aeE Ry 1,
H ETMR_IS (ETMRX_ISR[0] &HHe5-HERIRRR) & 1, FEME5RE LW #7385 5] AIC A@EK CPU
sTiFess Mo 3 E. 2R ETMR_IE (ETMRX_IER[O]5HF a5 TETfEREL) #eaE R 0, AN EAH
R ETREL.

e/, —HErIFesst ¥ nV{E (ETMRx_DR HY{H) Z 551G S th i w7 2
(ETMRx_CMPR) #J{E, ETMR_IS (ETMRx_ISR[0] 1525 FEMIRAE) K sae & N 1, tiFass T
#ME (ETMRx_DR 19{H) WAEZE#wI{E, H ETMR_EN (ETMRx_CTL[0] stiFasstBEs{tiss
fir) ¥l 1 (BETEER) STt e HE — KB LEH8. MR ETMRUIS
(ETMRx_ISR[0] 5 a5 FEMIRER ) #ikaR g bR, —HETIFEssT#E (ETMRX_DR HY{H ) F—2E
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13 [ S L2 7 22 (ETMRX_CMPR) 91, ETMR_IS (ETMRX_ISR[0] & iS58 Bk aE) Jrers
FUGLE B 1. AR, SIS RIS ETMRX_CMPR Hy{E FLsiyThas By, SHissst
W R &% 15, EFIETMR_EN (ETMRx_CTL[O] #Hi5 382 - BI28(HAE ) W% B A O. thER(SY:
B A 2. DL, T (B R DU B L,

9.5.7 FEE

40 B =t B 28 T fF 4 & 8 £ ¥ MODE_SEL(ETMRX_CTL[5:4] % O0x2) H ETMR_EN
(ETMRx_CTL[0] ETH#esatHias(HREfr) #a B My 1, sTiFesat¥Esmtam Lat#. —HatiFasst
2 E (ETMRx_DR #Y{H) ZF T F s tbiF 728 (ETMRX_CMPR) HJ{H, ETMRL_IS
(ETMRx_ISR[0] &fHF=s HERLRGE) e E A 1. WE ETMR_IE (ETMRx_IER[0] 510525 6T
{EREfr) e B & 1, H ETMR_IS (ETMRX_ISR[0] 5125 HERIRAR) Fy 1, BS540tk
F[ AIC ZiEHT CPU FHEFEsET#Um I35 4. W5 ETMR_IE (ETMRx_IER[0] 525 -RETEAEAL)
Wa B Ry 0, SR Er (S 9RE L.

FEARBRIEEAT, — HEt &5t BEs i {HE (ETMRX DR AY{H) 2 251 i 25 L & 17 &5
(ETMRx_CMPR) #y{H, ETMR_IS (ETMRX_ISR[0] &Hfes TERIREE) & B R 1, Sl di(E
BEWLERE B L, PEE RS AR NY M (ETMRX_DR M{H) W{E T8 ¥){E, H ETMR_EN
(ETMRx_CTL[0] sHsasatBastEae i) R iy 1 GBS TRIERE), stisasatlzs i — X Fatam L
STEL AR ETMR_IS (ETMRX_ISR[O0] &3 HERIRRE) $AaiB bR R 0, — HEthr st 8asivE
(ETMRx DR HY{H) H — W Z # 5t K &5 tb 8 & 7 &8 (ETMRx_CMPR) H#y1{H, ETMR_IS
(ETMRx_ISR[O] &1t as HETIRRE) R — K E Ry 1, B (ST 0aE Ry 0. STieasst 8
fEfEf=ik, H2] ETMR_EN (ETMRX_CTL[O] stifasat Eas(EAE M) e B K 0. ishk, Bl
S5t 50% S22 EERVIERESR. ALl AT AN R

9.5.8 EERTHIHER

W T 28 T/EF EE&E T B % ={ MODE_SEL(ETMRx_CTL[5:4] & O0x3) H ETMR_EN
(ETMRx_CTL[O] atHresatiasErell) #aE Ry 1, atirasstBEshitam Datt. —Hathasat
BesHY{E (ETMRx_DR HY{H) ZF(ET 25 L HF 74 (ETMRX_CMPR) Hy{H, ETMR_IS
(ETMRx_ISR[O] 5Hs&s P ENIRER) R #EcE A 1 4158 ETMR_IE (ETMRx_IER[0] 5155 &
{EAEAL) #EcE R 1, H ETMR_IS (ETMRX_ISR[O] 51528 -FERIRRR) K 1, sPE(E9TE LI #5¢2
£ AIC ZezE R CPU S gsatBum i34k, 1R ETMR_IE(ETMRX_IER[O] 5525 -PETfERENL) 17
s E Ry 0, AN e A R (E9REL.

FEARBEEBAT, — BTk a5t 85V (ETMRX_DR HY{H) Z 251 B 45 EL 837 17 &5
(ETMRX_CMPR) fJ{E, ETMR_IS (ETMRX_ISR[0] &fHf=s PETIRAE) M #iacE R 1 H
ETMR_EN (ETMRx_CTL[0] &tifesatBias(Eacir) frir R 1 (EMETEERD), itirasat Bsdes
STE, iR A E G RS eI E (TMRX_DR W{H) ZIEH8(E. F P IrEIa] ISR ErTET
IR estLErZ fras (ETMRX_CMPR) HY{H, A AL IEETesa T e i ERG T et Hies.

pian, st EstbiarfFes (ETMRX_CMPR) #EE fy 80 (RHHFEstbii?y f+4s (ETMRX_CMPR) Yy
[EERTY 1, B/ 2%, — EEtiG ssat #es i@ (ETMRX_DR (&) 2% 80, ETMR_IS
(ETMRx_ISR[O] tHfas -HENIREE) Ri&r i B My 1, H ETMR_EN (ETMRx_CTL[0] 5tHiesatas
[HREML) ORFF Ry 1 (HESEETEERE), ST asaTEEsAY{E (ETMRX_DR MY{H) M~ & WIEE] 0, ffi/E
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dapigstey, 81, 82, 83 EE (2°1) » ZAMF—KIL0 BtAE L 0, 1,2, 3. B 2%-1, ANULAEAE. #
A, R A PR AT R A TR A 7 & (ETMRX_CMPR) AY{H /& 200, H ETMR_IS
(ETMRx_ISR[O] stiksas P ENIRAR) #o5bR R O, EatHsastbid 3y 7251V {E (ETMRX_DR HY{H) Z %
200, ETMR_IS (ETMRX_ISR[O0] &tiifas TEHREER) BB — KRG E R 1 ik, APEARGETET
I ESLLEC T 728 (ETMRX_CMPR) HY{E £ 500, SiEkR ETMR_IS (ETMRX_ISR[O0] FHis&8 HHEmR
R8) R 0, Eatirasat#Esny(E (ETMRX_DR #Y{H) 2% 500, ETMR_IS (ETMRX_ISR[0] &tHki&s
EMIRRE) RrgrH— XM E R 1 ST, Stirasst BEsiVE(ETMRX_DR HY{H) SUE0rEF
Frégtm EatE, R ETMR_IS (ETMRX_ISRIO] S5 PERIRRE) & 1. ALl AR EREZI
St ErE=

T B R (e L T s A (o F R A

ETMRx_DR=80 ETMRx_DR = 200 ETMRx_DR = 500
and ETMR_IS=1 and ETMR_IS=1 and ETMR_IS =1
Set
ETMRX_CMP Clear ETMR_IS Clear ETMR_IS Clear ETMR_IS
R =80 as 0 and Set as 0 and Set as 0 and Set
ETMRx_CMPR ETMRx_CMPR ETMRx_CMPR
( =200 =500 =80
ETMRx_D ETMRx DR ETMRx_DR ETMRx_DR ETMRx_DR ETMRx_DR ETMRx_DR
R=0 =100 =200 =300 =400 =500 =2

r tr t t ot 0 b

ETMRx_DR from 22*-1t0 0

9.5.9 HHEHEIER

FEARET, s 23 By MI0S [l 0y BB SN, SR OriF 24 frToat#Esay(E.

#1154 TCAP_MODE (ETMRX_CTL[17]) % 0, Fl. CAP_CNT_MOD (ETMRX_CTL[20]) % 0, Hijz+i%
AT EES TR BT Eusi=. 24 iy RRE T S InFr B MEETH, B INER S (R Y
P ENEL(E TCAP_EDGE (ETMRX_CTL[19:18]) {ircfrit & it SRS EE (- AHUCHCES, 24 fir 130

STEEIEEH IR E] ETMRX_TCAP {725, #/ETCAP_IE (ETMRx_IER[1]) % 1, fELL[ERF
TCAP_IS(ETMR_ISR[1]) &'& 1 i fi#as .

£ E HEt BT, WTCAP_EDGE £y 0, TMx_CAP SIHIEAY TG (1€ 1 2] 0 i) 2R
¢. ETCAP_EDGE Jy 1, TMX_CAP Sl /Y E7F4 (1€ 0 2 1 i) 2A0E%. &
TCAP_EDGE f 2 8¢ 3, TMX_CAP 5[Hil_EAY Tk (e 1 2 0 &) DUk EFH-4% (e 0 21 1 &)
HEAREES. EEE HET AR E .
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ETMR Counter 5 > 6\>< 7 X8 X9 10 X1 )12 13 W 1a X 15

TMx_CAP \
(TCAP_EDGE=0x03) \ /
Clear by software \ / Clear by software
TCAP_IS \ /
NCAP_DET _STS S

ETMRx_TCAP XX % 6 k 10 >< 13

9.5.10 ST

FEARET, ST 2 BN [l By BB EEEE, AR OrTT 24 frTTat#Esay(E.

#14: TCAP_MODE (ETMRX_CTL[17]) % 0, . CAP_CNT_MOD (ETMRX_CTL[20]) % 1, 3Hi%
ERETEES TR M as s iusi=. 24 o FEONETEEEIE S IR R 0, —HAMNE S (Rl RV EESEER
FEEITCAP_EDGE (ETMRX_CTL[19:18]) firigk Fh & E iy sE —(EEREE R A UCECHYEE, 24 fir _H8oH
STEESRF AT . BN S [ L — 2 EE L EliE LT TCAP_EDGE firis - a5 e iy s — @&
BRSO ES, 24 {7 EEOHET B RHE (R 5T 8, st 8 &E A E 5 & ¥ (7 2
TMRxX_TCAP 257251, 22 TCAP_IE (ETMRX_IER[1]) % 1, /£ TCAP_IS(ETMR_ISR[1])
B 1R .

FEff s TR, 'S TCAP_EDGE £y 0, TMX_CAP 5[l EHYSE —(E NG iss 24 irycat#es
pAaETEL, 55 (8 MG 24 (st #Es(F bat . W TCAP_EDGE 5 1, TMX_CAP 5[Hl_EHY
F—E BT 24 rcatBEsbitnat 8 S E TG 24 (ot EEsFE IR E
TCAP_EDGE /3 2, TMx_CAP 5[l EHY NSk ilss 24 iyt 8asbitaat®, Err&iiss 24 ot
sTEES = IEETEL S5 TCAP_EDGE J 3, TMx_CAP Sl LAY Bt ilss 24 iyt 8=shitant L
NG 24 TR BEHE AT R T B s T R (A .
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TMRxGuuntnr5><6><O><1><2><3><4><0><1><2><3
/ ,f"/ H
(TCAP | Ic?xnxpr!q \

[ |
Clear 'J\' softvware LH
TCAP IS \ "

NCAP_DET IS | |

TMRx_TCAP *X >< 2 >< 2

9.5.11 FHE=EEEN

TEAREAT, ST RIS [ EAYEE B, SRIB AL 24 et BEsnviE. BATRTYE TS
EIARN G IR 2R

Y05 TCAP_MODE (ETMRX_CTL[17]) %y 1, 405 [HAl b & - BRI FH AR A SR 28 5T 3 es.
TriEfEE=C Y, — AN S [ B AV e ENEEL{E TCAP_EDGE (ETMRX_CTL[19:18]) firfsH & E
AR FHUCECIR, 24 (7 FRORETEES R sfE L. #5/2TCAP_IE (ETMRx_IER[1]) % 1, fEILEIHF
TCAP_IS(ETMR_ISR[1]) &'& 1 i fif&s .

FERTEER e T, ETCAP_EDGE £ 0, TMX_CAP 5[Hil ERY M (T 1 21 0 &) 2A%
%% . HTCAP_EDGE Fy 1, TMx_CAP S[Hl Efy EJH& (18 0 2 1 &) 2ARES%. &
TCAP_EDGE 3 2 8¢ 3, TMX_CAP 5[Hill_EAY FE&% (€ 1 21 0 El) DR EFH4% (T 0 %1 1 Fif)
ARG, MEEi T Ees e AR EEd].

ETMR Counter 5><6>§0><1><2 o><1><2><3>§0><1

TMx_CAP J -/

(TCAP_EDGE=0x03)
Clear by software &A
TCAP |S Clear by software Clear by software
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9.5.12 fEEAERE

Fo 1R IS NER S TR BE~P-EH, ST 25 SR ES BIO ML S T T R HHEME. B A RIERSAVER, SN
S B8y ETR s N Rl Dlgi i 2] SRR EBAVEEES 0, H{2%E TCAP_DEB_EN
(ETMRX_CTL[22]) Al TCAP_EN (ETMRX_CTL[16]) &#EREAVIEIL I, RHIZHREA ZARHY.
FIT LA, A05R4METS (Rl EE &y 1, H TCAP_EDGE (ETMRX_CTL[19:18]) #:55%& FolgrHl4 M5 [HAIHY
ETb, MReE L PIERA R (TCAP_DEB_EN Hi1 TCAP_EN & fy 1), —(E{fy LIRS
Bt M E, B BEIAES K TCAP_IS (ETMR_ISR[L]) # & rychs, e iy &k A - hf
(TMRX_TCAP), J T it 00 i A IEHERY I TE B R BT e, S RS 6 — TR EIRY &R
DLl A T A IEMER RS E SOE R

AUG. 14, 2018 Page 97 of 304 Rev 1.02



NUVOTON NUC970/N9H30

10 Pif=0 (FMI)

10.1 f#t

F'ﬁf%lil (FMI) 57 BsDMARIFMI (5T - DMAR TIft T —(EDMA (HEREFEEESFED T

REFTINFMIZCHA 2 & i ftes (PIZ1SDRAM ) FIdtEdgfEas (1285Hi) HYEEE @ MFMIEE TE
%ﬁ%ﬂeMMCj&NANDFﬁJf AYRECT - PO RECITE RS 52357 e MMCRINAND AL EG 7R IFMIZEDMAC
aff > DRt R gifrias N~ Z Ay PR BR s -

10.2 %5
® I FfE-—~DMAZEE finon-word boundaryiiif
® TRFEEMR BN EETRE

® SUFFI28FEIH BRI R NFE NP R i Z IRV BRI - (53 BRI (#6461 f=
FIFO) -

® TieMMCHIPI{EELfH -
® 7 iESLCHIMLC NANDHIEGEF

® T[FINANDE[E A/ o 512B+({# F & 5 » 2048B+{# FI & » 4096B+{# [ & f18192B+{#
) o

®  SUISFAML/8fL/12ir/ 15 /24 B ECCER SR ES A PRaB BRI (S -
® IRFAI4RIEHYNANDIE RS -

10.3 HHRE
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AHB Interface
A
A

\ 4

Control, Status
Register

A A A
4 A 4

Bus
Interface
Unit

A
\ 4

DMA
Controller

NAND Flash
Controller

A

NAND_nCS0

X
NAND_ALE
= X

A

A
\ 4

eMMC_CLK

eMMC
Controller

A

eMMC_CMD

TIL

10.4 &FF2s

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

Register

Offset

R/W

Description

Reset Value

FMI_BA = 0xB000_DO000

FMI_BUFFERN FMI Embedded Buffer Word n

n=0,1.31 FMI_BA+0x000+0x4*n |R/W N=0,1.31 0x0000_0000
FMI_DMACTL FMI_BA+0x400 R/W  |FMI DMA Control Register 0x0000_0000
FMI_DMASA FMI_BA+0x408 R/W  |FMI DMA Transfer Starting Address Register 0x0000_0000
FMI_DMABCNT FMI_BA+0x40C R FMI DMA Transfer Byte Count Register 0x0000_0000
FMI_DMAINTEN FMI_BA+0x410 R/W  |FMI DMA Interrupt Enable Register 0x0000_0001
FMI_DMAINTSTS FMI_BA+0x414 R/W  |FMI DMA Interrupt Enable Register 0x0000_0000
FMI_CTL FMI_BA+0x800 R/W  |FMI Control and Status Register 0x0000_0000
FMI_INTEN FMI_BA+0x804 R/W  |FMI Interrupt Enable Register 0x0000_0001
FMI_INTSTS FMI_BA+0x808 R/W  |FMI Interrupt Status Register 0x0000_0000
FMI_EMMCCTL FMI_BA+0x820 R/W  |eMMC Control Register 0x0101_0000
FMI_EMMCCMD FMI_BA+0x824 R/W  |eMMC Command Argument Register 0x0000_0000
FMI_EMMCINTEN  [FMI_BA+0x828 R/W  |eMMC Interrupt Enable Register 0x0000_0000
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FMI_EMMCINTSTS |FMI_BA+0x82C R/W  |eMMC Interrupt Status Register 0x00XX_008C
FMI_EMMCRESPO |FMI_BA+0x830 R eMMC Receiving Response Token Register 0 0x0000_0000
FMI_EMMCRESP1 |FMI_BA+0x834 R eMMC Receiving Response Token Register 1 0x0000_0000
FMI_EMMCBLEN FMI_BA+0x838 R/W  |eMMC Block Length Register 0x0000_01FF
FMI_EMMCTOUT FMI_BA+0x83C R/W  |eMMC Response/Data-in Time-out Register 0x0000_0000
FMI_NANDCTL FMI_BA+0x8A0 R/W  |INAND Flash Control Register Ox1E88_0090
FMI_NANDTMCTL |FMI_BA+0x8A4 R/W  |NAND Flash Timing Control Register 0x0001_0105
FMI_NANDINTEN FMI_BA+0x8A8 R/W  |NAND Flash Interrupt Enable Register 0x0000_0000
FMI_NANDINTSTS |FMI_BA+0x8AC R/W  |NAND Flash Interrupt Status Register 0x00XX_0000
FMI_NANDCMD FMI_BA+0x8B0 w NAND Flash Command Port Register N/A

FMI_NANDADDR FMI_BA+0x8B4 w NAND Flash Address Port Register N/A

FMI_NANDDATA FMI_BA+0x8B8 R/W  |NAND Flash Data Port Register N/A

FMI_NANDRACTL |FMI_BA+0x8BC R/W  |NAND Flash Redundant Area Control Register 0x0000_0000
FMI_NANDECTL FMI_BA+0x8CO R/W  |NAND Flash Extend Control Register 0x0000_0000
FMI_NANDECCESO |FMI_BA+0x8D0 R NAND Flash ECC Error Status 0 Register 0x0000_0000
FMI_NANDECCESL1 |FMI_BA+0x8D4 R NAND Flash ECC Error Status 1 Register 0x0000_0000
FMI_NANDECCES2 |FMI_BA+0x8D8 R NAND Flash ECC Error Status 2 Register 0x0000_0000
FMI_NANDECCES3 [FMI_BA+0x8DC R NAND Flash ECC Error Status 3 Register 0x0000_0000
FMI_NANDPROTAO |FMI_BA+0x8EQ R/W  |NAND Flash Protect Region End Address 0 Register |0x0000_0000
FMI_NANDPROTA1 |FMI_BA+0x8E4 R/W  |NAND Flash Protect Region End Address 1 Register |0x0000_0000
FMI_NANDECCEAO |FMI_BA+0x900 R NAND Flash ECC Error Byte Address 0 Register 0x0000_0000
FMI_NANDECCEA1 |FMI_BA+0x904 R NAND Flash ECC Error Byte Address 1 Register 0x0000_0000
FMI_NANDECCEA2 [FMI_BA+0x908 R NAND Flash ECC Error Byte Address 2 Register 0x0000_0000
FMI_NANDECCEA3 |FMI_BA+0x90C R NAND Flash ECC Error Byte Address 3 Register 0x0000_0000
FMI_NANDECCEA4 |FMI_BA+0x910 R NAND Flash ECC Error Byte Address 4 Register 0x0000_0000
FMI_NANDECCEAS |FMI_BA+0x914 R NAND Flash ECC Error Byte Address 5 Register 0x0000_0000
FMI_NANDECCEAG6 |FMI_BA+0x918 R NAND Flash ECC Error Byte Address 6 Register 0x0000_0000
FMI_NANDECCEA7 |FMI_BA+0x91C R NAND Flash ECC Error Byte Address 7 Register 0x0000_0000
FMI_NANDECCEAS8 [FMI_BA+0x920 R NAND Flash ECC Error Byte Address 8 Register 0x0000_0000
FMI_NANDECCEA9 |FMI_BA+0x924 R NAND Flash ECC Error Byte Address 9 Register 0x0000_0000
gM'—NANDECCEAl FMI_BA+0x928 R |NAND Flash ECC Error Byte Address 10 Register ~ [0x0000_0000
EM'—NANDECCE“ FMI_BA+0x92C R |NAND Flash ECC Error Byte Address 11 Register ~ |0x0000_0000
FMI_NANDECCEDO |FMI_BA+0x960 R NAND Flash ECC Error Data Register 0 0x8080_8080
FMI_NANDECCED1 |FMI_BA+0x964 R NAND Flash ECC Error Data Register 1 0x8080_8080
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FMI_NANDECCED2 |FMI_BA+0x968 R NAND Flash ECC Error Data Register 2 0x8080_8080
FMI_NANDECCED3 |FMI_BA+0x96C R NAND Flash ECC Error Data Register 3 0x8080_8080
FMI_NANDECCED4 |FMI_BA+0x970 R NAND Flash ECC Error Data Register 4 0x8080_8080
FMI_NANDECCEDS5 |FMI_BA+0x974 R NAND Flash ECC Error Data Register 5 0x8080_8080
FMI_NANDRAN NAND Flash Redundant Area Word n )

FMI_BA+0xA00+0x4*n |[R/W Undefined
n=0,1.117 n=0,1.117

10.5 ThrefE it

PAFRECT (FMI) 5 s DMARIFMI {E T > f£FMIEETTIA 357 i NAND P 25 A1e MM C2: il
a8 0 NHEEE B -

10.5.1 DMA DLF FMI &35l

DMAZE il 2s 1 ft—{l Bz r fas (F R - P AR ARG HHE NI EREDMAC - 24&
DMACHE H] B B Bl P85 i - DMATZER S A —(E128 7 BifYH 2488 F > 73 (E 6456
JEEFIFO (#4128 1) - & r DA A iRIE 2 e Edm - EFMIANT - St 24l
e 1] U AR O B R o

PIfFHE 7 FreMMCHINANDZIPI T - FMIEADMACEAE » 2k Z47 NIFAI R 2 IRy el 8
i o HHADMAC H 2L B — (i@ - BB RE A — (0] DUE [E—EFE 2 BUE@hhy - eMMC
FINANDEABE[EIRE I F o

YEREFMIFIDMACH G BRUITT

1. EFMI_DMACTLZ{F23DMACENfIFISW_RSTI
2. ZF5FMI_DMACTLZ{F25SW_RSTALER:

3. HEFMI_CTLZ{F2SW_RSTII -

4. H{FFMI_CTLZH{F2SW_RSTALER -

10.5.2 NAND Flash

FMIFZENANDZYPIEFATEHRIATHEE T - S {ENANDRIPI I sst2 it T ArA LB E9% > = LAE
RIS IR A ESE (FlHaSim 0 - ibim O EEEm ) - B FUERENE
AN » B12FHf » 2048FHf » 4096 FHIIBLI2FH ¥ RIEIAYNAND » I FE T HELNS Fp 22
£ (FMI_NANDTMCTLZ7 85 ) KA NANDPGTFa g R > BRIV E S B8 ] DUR & 8B
R ERE -

NANDRI P Zs ALt —(E BCHEUATE SR FC IE » 3% BCHEL AT DU IE % 72 4-bit » 8-bit > 12-
bit » 15-bit=24-bitfystas « EiEEEFMI_NANDINTSTSZEEECC_FLD_IFfir s i ds f 20 4%
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Az o T HUFMI_NANDECCESNZF Fas okl 2%/ Dglat - s el S 4 o] DIRCE - 415
AR » B EEHFMI_NANDECCEAXKIFMI_NANDECCEDXZ {7 25 2K T8l 8 1§ -

HREL SRR R HI > 552 " Software Driver of SmartMedia" > "SmartMedia Electrical
Specifications" » "SmartMedia Physical Format Specifications"f1"SmartMedia Logical Format
Specifications” -

10.5.2.1 NAND wJ4&1E

WG ENANDH BRI -

1. FECLK_HCLKENZIFZEFMI » NANDSY

2. BEFESLTHEEREH] > NANDAE —4H : GPCO~14FIGPI1~15 -

(1) GPC % & £ SYS_GPC_MFPL 2 tH A 0x55555 > SYS_GPC_MFPH ZE fH A
0x05555555 -

(2) GPI & % £ SYS_GPI_MFPL 2 5 A 0x55555550 - SYS_GPI_MFPH Z fH A
0x55555555 -

3. HEFMI_CTLZ{E2ENAND_ENfr » #AENANDIHAE -
4. HEFMI_NANDECTLZ{ZEWPAL » fhNANDPITE £ (7 -
= EMI_NANDCTLZ {7 22CS05CS1{r » MEIERIFFNAND -

10.5.2.2 {§fir NAND-type Flash
EAINANDRIESFE & LA N ER -
251 RESET 72 0xFFZ([FMI_NANDCMDZ: {728 °

1.
2. %{5RB# - f# % FM_NANDINTSTS % %# %2 RBO_IF i » EL 5| =R & - 2% 5K
FMI_NANDINTSTSZ#23RB0_IFfr -

10.5.2.3 %5 NAND-type Flash

s HINANDAUP AL 2 DU 20 B

1. %3 EUDM 4 0x90%|FMI_NANDCMDZ 1725 -

2. FMI_NANDADDRZ{F#2sADDRESS/IT & At 1:0x00 » iz B EOAfT -
3. {#tFMI_NANDDATAZ{F23:EHID -
4

TEIDHIETNANDEY HH A/ » T/ Dbt IE > e € FMI_NANDCTL & F#3PSIZEA]
BCH_TSELfy -
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5.

HIZIDEGEMERCE TUER IS AN (FMI_NANDRACTLZ; 725RA128EN{L) -

10.5.2.4 1[4 NAND-type Flash
NANDZIEG PR IRAT A B -

1.

o & 0D

o

SR a2 0x60E]FMI_NANDCMD 27 {725 -

TR (Row Address) {#(EEI S kP AFMI_NANDADDRZ 758 » 358 5% -
% EFMI_NANDADDRZ /£ 23EOAfIL

AR 2 0XDOF]FMI_NANDCMD 25785

FFfRB # - 1% & FMI_NANDINTSTS & {7 s RBO_IF iz » HEF|Es & - AR IFR
FMI_NANDINTSTS%{£2RBO_IFfir -

S EFHGIRAE T 5 0X702[FMI_NANDCMD 5 f¥55
{€FMI_NANDDATAZ (FasH HUIRREIAR & OfL - LEJHL + 02 i -

Addr Cycle | D7 D6 D5 D4 D3 D2 D1 DO

1" Cycle | A7 A6 A5 A4 A3 A2 Al A0

Column Address

2" Cycle | L L Al3 | A12 |[All |AL0 | A9 A8

3" Cycle A21 A20 Al9 Al8 Al7 Al6 Al5 Al4 Row Address

sMcycle | A29 | A28 | A27 | A26 | A25 | A24 |A23 |A22

Page address: A14~A21
Block Address: A22 ~

5" Cycle L L L L A33 A32 A3l A30 L: must be "Low"

10.5.2.5 55 A NAND-type Flash
NANDZAIFFPage Writef 25 EE -

1.

2
3.
4

o

i H EEHE R AFMI_DMASAZ {725 ©
FMI_NANDRAOZ {2315 A OX0000FFFF » RFEZEWHEF T -
Sk Y i ABHR 45 <> 0x80EIFMI_NANDCMDZ7 {745

5tk (Column Address » 75 i /eH0 > #ELL—H Riiadh) EFERFEA
FMI_NANDADDRZH 7%

B 7iE (Row Address ) {#{EE( S FE AFMI_NANDADDRZ{F#s -
B FMI_NANDADDRZ{£ZSEOATT °
‘EFEEFMI_NANDINTSTSZ{F#23DMA_IF ~ ECC_FLD_IF - PROT_REGION_WR_IFf{if -
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=% B FMI_NANDCTL % ¥ 28 REDUN_AUTO WEN {7 - #5 8 H &1 5 A JU 68 & 15
(Redundant Area) -

X B FMI_NANDCTLZ-F5DWR_EN{ - 458EDMATG H B FINAND -
sl DWR_ENfir EEIH0FER » B3 FFMI_NANDINTSTSZ{F2DMA_IF{ -
A E B P A< 0xL0EIFMI_NANDCMD 71725 -

FHFRB # - fr & FMI_NANDINTSTS &5 {7 25 RBO_IF i » HE E & & - A& F R
FMI_NANDINTSTS% £ 2RBO_IFfir -

S HGINAE A < 0X702[FMI_NANDCMD 3 {55
{€FMI_NANDDATAZy {FasH HURREIAR &0 - LEJHL + 023

10.5.2.6 :EH! NAND-type Flash

NAND#IE {FPage Read” FiZ25if T AR SLEE T - NANDIEHIEE A RESI R FREH SRR I - %2
{iiPage Readf 2L EEAIT

1.
2.

N o o &

9.

10.
11.
12.
13.
14.

{{tFMI_NANDRACTL 27 23 RA128ENfir ST AR IS A /)N -
SR RIS a7 < 0X00E]FMI_NANDCMDZ ¥ 5

i 5 ik ( Column Address » 35 # #8 H 2 H A H K/ ) e & 2] & i P A
FMI_NANDADDRZ} {785 °

B THE (Row Address ) fe{EE= K FiE AFMI_NANDADDRZF£ES °
B FMI_NANDADDRZFZSEOAT -
FA S AR A > 0x30%E]FMI_NANDCMDZF £ %5 -

FHFRB # - f & FMI_NANDINTSTS & {7 s RBO_IF il » HE[ T & - 1R F Ik
FMI_NANDINTSTS%£23RBO_IFfir -

R TLERBER 55 AFMI_NANDRANZY {F85 4 _f8 /774

(1) BEREEHL @ 5 EFMI_NANDCTLZH F¢3REDUN_REN{Y - #i#zH % FFREDUN_REN{L
Pk -

(2) ERMFREEL - ARIBTCEREEISCA/N - iEHFMI_NANDDATAZ (7 a5 — 3t -

RS - EEAPER2~7 > St (Column Address) FERFFEIHO » DI—H Rlaa: -

i HEE I AFMI_DMASAZ {745
;EFMI_NANDINTSTSZ:{£25DMA_IFFIECC_FLD_IFf -
#EFMI_NANDCTLZ/£25DRD_ENfir » #55EDMAENAND A i -

fm= DRD_ENfI EFIHEFFR - BFAFFMI_NANDINTSTSZy{F2:DMA_IFfL -
NHRFMI_NANDINTSTS % {723 ECC_FLD_IFfI# &1 » RornBiE A > EREF LN
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G T a

10.5.2.7 NAND-type Flash ECC ¢

BCH & £S5 20k IF 0] LARE IF 26 3£ 4-bit ~ 8-bit ~ 12-bit ~ 15-bits24-bit(y$E 35 » [ T 24-bitiz L

102456 EALET RSN - HAHYENE PAS 1256 Fy BRAL

NANDZIEG R EAYAP B -

1. HHIFMI_NANDECCESNZ{725Fx_STATL » HfHian/e & i LUKIE -

2. WIREEHRIIE > FHEFMI_NANDECCESNZi{728Fx_ECNT{ » BAISE0 8 -

3. R H m K/ F1BCH % bit £ IF #t 5 & 3 - 5+ & & % #9 FMI_NANDECCEDN I
FMI_NANDECCEANZ {72 -

4. EFMI_NANDECCEDNZ {7 e5sf HUbH A EdE - A& iRIEFMI_NANDECCEANZ 7 a5 15
SR B B S A A YOS - W (EEHR EXOR - HLAE Sl IE MR S5

10.5.3 eMMC

FMIF2(t—{E FH reMMCEEE T2 - 2 ([HeMMCIZEHIZs S 7107/ MBS dasR = » %%
B LAERMAEEMNNBIU TSR ESRHEHEE BENANEBEGTEE
FMI_EMMCRESPOFIFMI_EMMCRESP1Z{F 52 - e i H 2 eMMC 24 (# (19 48 2% HI| 35 3555 i
CLKDIV3ZH {7 - ARz AoV rANE TRl - 552" JEDEC Standard No. 84-A441 ")
T & Ergr7eMMC datasheet o

eMMC Card Identification Mode :
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Power On
v CMDO with
Arg=0
Idle State
Device Busy Host cannot use
A Sector access Mode

(>2GB Devices)
cMD1 ﬂactive&a&— CMD15
A4

Ready State

CMD2

A 4

Identification
State

Card-Identification Mode

Data Transfer Mode
Stand-by State

eMMC Data Transfer Mode :
State

CMD17,18,21,30,53
,56,8,31

CMD16,23,35,36

Transfer State

Peragjo,,
e

Stand-by State

CMD4,9,10,39

Cmplers | CMD24,25,26,27,42,56

CMD24,25 Receive data
State

Operation
Complete CMD6,28,29,38

Disconnect State

Programming
State

10.5.3.1 eMMC wJ#a1k

WG {EeMMCH RN T ¢
1. FHECLK_HCLKENZFESFMI » NANDAIeMMCAY -
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2. EFESTHAEYHH] » eMMCA —4H : GPCO~5FIGPI5S~10 -

H ~ GPCEE BSYS_GPC_MFPLEI A 0X00666666 ©

7.~ GPIZ&5E BSYS_GPI_MFPLEHE A 0x66600000 » SYS_GPI_MFPHEEI A 0X666 -
SEEMI_CTLEE22eMMC_ENfL » #5A5eMMCIHAE -

B EMI_EMMCCTLZ722SW_RST(

S HFMI_EMMCCTLZ{722SW_RSTAER: -

w2 EeMMCHTAA B A% Fs300KHZ » e MMCHELT s L7 SR 4045 K -

S EEMI_EMMCCTLZE22CLK74_OEfr -
E4EFMI_EMMCCTLZE2SCLK74_OEfSER:

TRIZE AR I3t 2k e o 45eMMC -

10. H#EAEHEIRAG > AR S0 A AR LR EOE AT s YRR (Ba125MHzZ) > 555h >
eMMCHE LIEE FyA A BRI -

© © N o 0 &~ W

10.5.3.2 #3% eMMC 7%

RIS 4EeMMCHSE BRI -

1. HESHFMI_EMMCCMDZ{7 -

2. HEHMSHAFMI_EMMCCTLZ/7%CMD_CODEfY -

3. EH'EFMI_EMMCCTLZ{72CO_ENfr - #AEda S -
4. BEEHFMI_EMMCCTLE72CO_ENRLHR: «

10.5.3.3 HifF eMMC £iJE

GE|eMMCEIER I ERIOT -

1. FEFMI_EMMCCTLZEF2ERI_ENSr - thpE2EER A -

2. WEEEFMI_EMMCCTLEFERI_ENALEE: -

3. MEFMI_EMMCINTSTSZ:{725CRCT1I -

4., EIENEESREEFMI_EMMCRESPOFIFMI_EMMCRESP12/75% -

10.5.3.4 EHeMMC

HHEeMMCEZ P ERAI T

1. #ECMD7HE A [HRRE -

2. & B FMI_EMMCCTL & ¥ %3 CLK8_OE fir - # % 8 {ifl 5 3% # B} - A& tg &
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10.
11.
12.

13.
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FMI_EMMCINTSTSZ{7asHIDATOfL » - RAEFHRLSE - R EEeMMCAEfigiss -
SCEBIA/NFMI_EMMCBLENZ 783 > (141512 7 i 50X 1FF -
ErREEGIEAAT B E R HEE A FMI_ EMMCCMD 21758 -

R EBE R EFMI_DMASAZ {7438

TeE S AR - NFEHE255 - P ER X E i o ZBEEtEEE AFMI_EMMCCTL
7 asBLK_CNTIL (—ZA% 25588 ) -

s BECMDI18EH % ERdi< (FMI_EMMCCTLZ{F2CMD_CODEfIH A18) -

i BFMI_EMMCCTLZ;F23CO_ENfL ~ RI_ENfIZFIDI_ENfL - ZRHEEar <Mt - Bl A
TSR A -

HmzRDI_EN{7 » BEEMERR » SiFERFFMI_EMMCINTSTSZ{F231YBLKD_IF-hERfir -
& FMI_ EMMCINTSTSZ{722/JCRC7HICRC161Y -
2%3XCMD12/Z |- {##g; -

ix B FMI_EMMCCTL 2 ¥ &5 CLK8_OE f - # A 8 &l Ff s B » Ak fw &
FMI_EMMCINTSTSZ {75/ DATOfL - FfFRAEF RS - KA EFeMMCAEF LS -

5&KCMD7 {eMMCE AFHGIRAS -

10.5.3.5 5 AeMMC

A eMMCHZE BRI T ¢

1. #ACMDT7HE A [HfiiA5E -

2. % HFMI_EMMCCTL % {7 23 CLK8_OE fir » # % 8{H I s AW - Ak &
FMI_EMMCINTSTSZ {728 YDATOfL » 15 ML - KA I EEeMMCHEF gL -

3. FEHA/NFMI_EMMCBLENZHZEE » (4151256 fEHL 20X 1FF -

4. HEEHGEANREEEHE AFMI_EMMCCMDE {743

5. REEIRFHHLEIFMI_DMASAZT(FES

6. MMES AREE - MEEEE255 - HFEZ T H g o SR EEIE AFMI_EMMCCTL
ZTFFesBLK_CNTAL (—Zax%25588) -

7. FECMD25% AL EGS (FMI_EMMCCTLZ{72CMD_CODEATE A25) -

8. FEFMI_EMMCCTLZ{725CO_EN{r - RI_EN{IZfIDO_EN( - ZR{EAEdr <t - LEfEi
NS -

9. #mzDO_ENf - HEHHEER » B RFFMI_EMMCINTSTSZH {73 IBLKD_IF iz -

10. fp#EFMI_EMMCINTSTSFHZ#HICRC_IFfL - AR CRCIERSE 4= 555 » 75 MMk (18 (L

(FEFMI_EMMCCTLZ{E2SW_RSTfr) -«
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11. #XCMD12{= (F-{Hi -

12. 3% B FMI_EMMCCTL % 7 # CLK8_OE fir - # 2 8 {&l Ff & A I - A& tg &
FMI_EMMCINTSTSZ {725 IDATOfL » FfF ARG - S E E1eMMCHEfTELS -
13. #XCMD7{EeMMCE R RHGIRAS -
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11 3&BF] DMA 258 (GDMA)

11.1 fgrke

NUC970/NOH30 % 51| GDMA 75 i {lil 48 78 % il & - 4 {ifl 28 78 4% il 25 &1 52§57 Descriptor 2 Non-
Descriptor{:{E - EGDMAEENTTHT > A FRZCPUT-THEHE Hi -

GDMA ] DAFHER AR ERE © #A-tr] DU EARIZ1LZ - ERTEEIGDMARE(E - CPUR] LS EHK
I )7 2SR — (AP GDMA R 12 75 52 FRGDMAFR(E - {EGDMAREHIZS oL
AR AL 1k B E A A7 Ik 2T IR B SR Y (F - [ B AT LIS $E 84 T (byte) - 1641z 7T (half-
word)=l32{ir 7t (word) #Y Bz Ei -

11.2 55

® AMBA AHBHFHZ

® I fDescriptorf{INon-DescriptordyIfjgE

® T Fr8fiyuHYburstiE AR EE S AR

® IR{LSMEIGDMAG

11.3 FIRE
P AHB Bus =
A
Master/Slave Wrapper
y y y
A A A
DMA Control DMA

Controller » Redisters » Controller
Channel O 9 Channel 1

Y A

Buffer O Buffer 1

(8 X 32 bit) (8 X 32 bit)
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GDMA

Fetch Descriptor

Memory

Next Descriptor Address 0

Source Address 0

Destination Address 0

Command Information 0

Next Descriptor Address 1

Source Address 1

Destination Address 1

Command Information 1

Next Descriptor Address 2

Source Address 2

Next Descriptor Address x

> GDMA_DADRX e
A Descriptor
finished Ord ng ——
P
GDMA_DADRXx[31:4] 40x10
Programming by
software It - I
GDMA_DADRXx[31:4] i 0x10
T—
GDMA
- Internal Descriptor Register ‘W—
GDMA SRCBX ST
' Ei; SL.0
GDMA DSTBx
< Bit[31.18
GDMA_TCNTx
Bit[17:0]
GDMA CTLx =

Source Address x

Destination Address x

Command Information x

Single Channel Descriptor

GDMA DADRXxI31:41 + 0x00

GDMA_DADRX[31:4] + 0x04

GDMA_DADRX[31:4] + 0x08

GDMA_DADRX[31:4] + 0x0C

GDMA_DADRX[31:4] + 0x00

GDMA DADRXxI31:41 + 0x04

GDMA DADRxI31-41 + 0xN8]

GDMA_DADRX[31:4] + 0x0C

GDMA_DADRX[31:4] + 0x00

GDMA_DADRX[31:4] + 0x04

GDMA DADRX[31:4] + 0x00

GDMA_DADRX[31:4] + 0x04

GDMA_DADRX[31:4] + 0x08

GDMA_DADRX[31:4] + 0x0C

11.4 FFEE3

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

Register

Address

R/W  |Description

Reset Value

GDMA_BA = 0xB000_4000

Channel 0

GDMA_CTLO

GDMA_BA+0x000

R/W  |Channel 0 Control Register

0x0000_0000

GDMA_SRCBAO

GDMA_BA+0x004

R/W  |Channel 0 Source Base Address Register

0x0000_0000

GDMA_DSTBAO

GDMA_BA+0x008

R/W  |Channel 0 Destination Base Address Register

0x0000_0000
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GDMA_TCNTO GDMA_BA+0x00C R/W  |Channel 0 Transfer Count Register 0x0000_0000
GDMA_CSRCA0 GDMA_BA+0x010 R Channel 0 Current Source Address Register ~ |0x0000_0000
GDMA_CDSTAO GDMA_BA+0x014 R g:g:‘srt“; 0 Current Destination  Address|,, 4, 00
GDMA_CTCNTO GDMA_BA+0x018 R Channel 0 Current Transfer Count Register 0x0000_0000
GDMA_DADRO GDMA_BA+0x01C R/W |Channel 0 Descriptor Address Register 0x0000_0004
Channel 1

GDMA_CTL1 GDMA_BA+0x020 R/W |Channel 1 Control Register 0x0000_0000
GDMA_SRCBA1 GDMA_BA+0x024 R/W  |Channel 1 Source Base Address Register 0x0000_0000
GDMA_DSTBA1 GDMA_BA+0x028 R/W  |Channel 1 Destination Base Address Register |0x0000_0000
GDMA_TCNT1 GDMA_BA+0x02C R/W  |Channel 1 Transfer Count Register 0x0000_0000
GDMA_CSRCA1 GDMA_BA+0x030 R Channel 1 Current Source Address Register ~ |0x0000_0000
GDMA_CDSTAL GDMA_BA+0x034 R gzggtf: 1 Current  Destination  Address|,, 450 oo
GDMA_CTCNT1 GDMA_BA+0x038 R Channel 1 Current Transfer Count Register 0x0000_0000
GDMA_DADR1 GDMA_BA+0x03C R/W  |Channel 1 Descriptor Address Register 0x0000_0004
GDMA_BUFFERO GDMA_BA+0x080 R GDMA Internal Buffer Word 0 Register 0x0000_0000
GDMA_BUFFER1 GDMA_BA+0x084 R GDMA Internal Buffer Word 1 Register 0x0000_0000
GDMA_BUFFER2 GDMA_BA+0x088 R GDMA Internal Buffer Word 2 Register 0x0000_0000
GDMA_BUFFER3 GDMA_BA+0x08C R GDMA Internal Buffer Word 3 Register 0x0000_0000
GDMA_BUFFER4 GDMA_BA+0x090 R GDMA Internal Buffer Word 4 Register 0x0000_0000
GDMA_BUFFER5 GDMA_BA+0x094 R GDMA Internal Buffer Word 5 Register 0x0000_0000
GDMA_BUFFER6 GDMA_BA+0x098 R GDMA Internal Buffer Word 6 Register 0x0000_0000
GDMA_BUFFER7 GDMA_BA+0x09C R GDMA Internal Buffer Word 7 Register 0x0000_0000
GDMA_INTS GDMA_BA+0x0A0 R/W  |GDMA Interrupt Control and Status Register |0x0000_0000
11.5 THEERA LK.

11.5.1 Non-Descriptor IhgEHuit
11.5.1.1 GDMARYECE
HFEGDMA R EH A — (&2 H 277 a5 » —{Edescriptoritriib-Zr (78 » WA AT F a1 — (& 3
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ST E ras o B A AR BUR PG AT S I EMERY GR AR - HL b i SR A B E M A (7 45
(GDMAX_CTL) = & FIZAKFZEHIGDMAEERITT Ry - BIA0AE SR =R E i T - 20~ B 51 H
Non-DescriptorfyGDMA_CTLHYFZE |5 {725 o &E(E bitdy5Falll f 2 &) o] LR 275 T4 3%
EEI

31 30 29 28 27 26 25 24
RESERVED

23 22 21 20 19 18 17 16
RESERVE | SABNDE | DABNDE | RESERV | AUTOIE | RESERV | o o | SOFTRE

D RR RR ED N ED Q

15 14 13 12 11 10 9 8

RESERVED TWS SBMS RESERVED

7 6 5 4 3 2 1 0

SAFIX | DAFIX | SADIR | DADIR GDMAMS BME GD',\\I"AE

ARG 2 -2 (GDMAX_SRCB) RS E AR AL AL - HAR{L L2725 (GDMAX_DSTB) A s E it iA
ik - GDMAH Y EE 2 H {H st 53725 (GCDMAX_TCNT) G E - T EEUR T 4RiiiE
GDMAHJNon-DescriptorfZ{F -
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Start

v { If the SOFTREQ was not self-clean in the

Clean control register previous GDMA transfer, it should be cleaned
before next GDMA transfer request.

\ 4

Set source address { Should be at the nature boundary of TWS

A4

Set destination address

l

{ Should be at the nature boundary of TWS

Set transfer count 24-bit (maximum is 16M-1), each count represents:
l i. 8 bits when 8-bit transfer.
) i ii. 16 bits when 16-bit transfer.
o Set interrupt register iii. 32 bits when 32-bit transfer.
'I_'hf-: mode (software), direction, l iv. 8*8, 16*8, or 32*8 bits when burst mode enabled.
fixing, bust, bus lock, transfer
width, block mode, and demand Set control register

mode are set here.

Transfer complete ?

Clear [TCF]

End

11.5.1.2 {#H#gE & (Transfer Count)
GDMAX_TCNT £ Z 255 E HmiyEE - -~ 2 E i bytes#iE -

Transferred bytes = [GDMAXx_TCNT] * Transfer width  /* burst mode is disabled */

E%GDMAX_TCNT= 6 I{HEHYEE 516 » TWS(GDMAX_CTL[13:12]) = 1 - {#HifYbytes# &
% Fy16x2 =32 » {HJZ: > ASRburstiE U (sERE R B HTHY AR gl s -

Transferred bytes = [GDMAX_TCNT] * Transfer width *8  /* burst mode is enabled */

TEIEE T HYburstiBE =0 HRE - 1F EACE T (FIAY{# ik bytesE fy 16* 2 *8= 256
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11.5.1.3 {HEgg% 1| (Transfer Termination)

¥ GDMASE BB 63 7% 7% GDMA_INTCSH([TCxF1x=0,1 » 3t A — (o B
Ko AGEE RS - B2 AP AT DA [TCXF] 2 17 Y G DMA R 3¢ AL R (5 58 - TR
TEHERE PR AZLEERRAL[TCKF] » JEERZ TS K - 3 N KIGDMAEFEAE -
11.5.1.4 [E[EHHE(Block Mode Transfer)

GDMA D & 38 NS0 R D At b AT DS 58 N sk D B iyl > 2RSS i AR - GDMA
PRl ettt 55— IRk » DUSZFEFEE SRR H FYHHE SR T 2 S FE e A1 AN a5 = i Y B3 =
i o fi— (B ETF 2 E /O ¥ » DAFIX(GDMA_CTLI6]) e #y 35 B - 4115 VO B {55 17 2 (3% -
SAFIX(GDMA_CTL[7])fE#LE -

11.5.1.5 [&IEfE={EEm(Block Mode Transfer)

& GDMAfGE i B @SS - SBMS(GDMAX_CTL[11]) = 1 Efe &= —{ 5K Hra 1y &
B - EHIISOFTREQ#ELE - GCDMARHIG HEmEIE - R E([H#nAY ey F2sGDMAX_TCNT5E
EIERIEE R » GDMA_INTSE {725 P TCXFHEE - A —(ETE - AIGDMAE I > HZ
PEYCE T — (5K -

11.5.1.6 #iI4-EIEHGDMA

GDMAR]DABCE Rk 1= » DT s Bl F s aV Bt - fEbE=CT - Emie E nl DI
GDMA ¥ ] 25 17 &5 (GDMAX_CTL) H 5% & F 46 FF - 2K It 5i: (GDMAX_SRCB) ~ H HY i fi:
(GDMAX_DSTB)A1{& gz % (GDMAX_TCNT)HY e B EAE R E TR E. - SIFHEAAVRE T A
wWe:

1. GDMADU{EHTZ » GDMAMS(GDMAX_CTL[3:2])=0x0 -

2. EREACEHIE(GDMAX_SRCB) ~ H AV (GDMAX_DSTB)fl{Hifizt #(GDMAX_TCNT) -
3. ESOFTREQ(GDMAX_CTL[16])=1 -

4. #HESGDMAEN(GDMAX_CTL[0])=1  GDMABH#&IELE -

FE A5~ » SOFTREQ (GDMAX_CTL[16])fIGDMAEN (GDMAX_CTL[0]):2 % GDMAE%:5E
ACRIE HEERR 50 o ZAMASFAUTOIENAL 7 5%E > AIGDMAENf & HEhERR F0 < R - 12
750 F =8 A FR BEa B (i SOFTREQRBA G N — (%% Hily - (1R GDMAG A 5E A (Hilh @ &8 EEL
GDMA (&l $E R TR B fyl > W HSOFTREQ A& H1T/5FR « fEiEtEEN T » SOFTREQJE
AT T — KA G-GDMAEE K 2 Figs 5k

AOFAL LR B YA HE VAR Fila S 2T - B0 SR T R 321 > AR AT B AL
[ Eword %75 - 41545 %P7 - HIGDMARYSABNDERRFIDABNDERR » ik & Ayl -

T #i—{EGMDA Non-Descriptor {#i% > 41 :

#define BASE ©xB0004000
#define GDMA CTL®  (BASE)
#define GDMA_SRCBO (BASE+0x04)
#define GDMA_DSTBO (BASE+0x08)
#define GDMA_TCNT® (BASE+0x0C)
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#define GDMA_INTCS (BASE+@xAQ)

void main(void)

//Clear GDMA_CTLO register
*((volatile int *) GDMA CTLO)=0x0;

//Set source base address
*((volatile int *) GDMA_SRCBO)= 0xc2000000;

//Set destination base address
*((volatile int *) GDMA _DSTBO)= ©Xc2001000;

//Set transfer count
*((volatile int *) GDMA_TCNTO)=0x10;

//Enable GDMA operation
*((volatile int *) GDMA_CTLO)=0x12001;

//Waitting for GDMA transfer finish
while(!(*((volatile int *)GDMA_INCS) & 0x1090);

//Clear interrupt flag
*((volatile int *)GDMA _INTCS=0x100;

}

11.5.2 Descriptor ThEfa it
11.5.2.1 GDMAIECE

H{EGDMAEIEH — (B {2 21788 » —(Edescriptorthik 277755 » Wi (B A S 17 28 Al — (&l (s
By - BETFFEEBAERE MBI EEEE - 2B 2R EH & 7 &
(GDMAX_CTL) - & F A% HIGDMAE ERYTT &y > BIA0AE it A S = - 40 N E S
DescriptorfJGDMA_CTLAYHEiZr (Fas - EFEbithySEAHHR 2080 o] DI ER il 25 T ] -

31 30 29 28 27 26 25 24
RESERVED
23 22 21 20 19 18 17 16
AUG. 14, 2018 Page 116 of 304 Rev 1.02




NnuvoTonN NUC970/N9H30
RESERVE | SABNDE | DABNDE SOFTRE
D RR RR RESERVED BLOCK 0
15 14 13 12 11 10 9 8
RESERVED TWS REEERV D_INTS RESERVED
7 6 5 4 3 2 1 0
SAFIX DAFIX SADIR DADIR GDMAMS BME GDII\\IAAE

31 30 29 28 27 26 25 24
Descriptor Address [31:24]

23 22 21 20 19 18 17 16
Descriptor Address [23:16]

15 14 13 12 11 10 9 8
Descriptor Address [15:8]

7 6 5 4 3 2 1 0

Descriptor Address [7:4] RUN NONBDDSIIEDTRM ORDEN RESET
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If the SOFTREQ was not self-clean in the

Clean control register { previous GDMA transfer, it should be cleaned
before next GDMA transfer request.
l Next descriptor address, source address, destination

address and command information are set here.
The command information includes the bit[17:0] of
GDMA_CTL and GDMA_TCNT. The maximum

v transfer count is 16K-1 (14bits).

Set interrupt register

Prepare descriptor lists

The descriptor address, ORDEN,
RUN and NON_DSPTRMODE
are set here.

A 4

Set Descriptor register

Transfer complete ?

Clear [TCF]

11.5.2.2 #{4EE/GDMA

GDMAR]DABCE Rk -1 DT s B s oV B2t - fEbE=CT - Emie E nl DI

GDMAPE 2725 (GDMAX_CTL) F132 B Hf4ART » Descriptor5I| = EAE BRAG AT /L EI TARIE X

R AT ¢

1. ¥E N—{EDescriptoritii- 27 {723GDMA_DADR - #{15:GDMA_DADRZ {72 JORDEN 7%
7€ > Descriptor¥l|£=2 T —{& Descriptorft i & N DAY o ARl » T~ —{[ Descriptor i FE I
#t.Descriptor7l[3 - {ERUNJERZ T Descriptor5 | R ek & » i T i (% —{[E Descriptor  {£ 1%
—{EDescriptor¥1]3% » RUNFIORDENJEZ #5555 550 » NON_DSPRTMODEJEE -

2. RERIFEHIHE(GDMAX_SRCB) ~ HAV#HE(GDMAX_DSTB)A{E s #((GDMAX_TCNT) -

3. REAS(ZE (Command Information) » #5<-{= B bits([31:18]) #4531 £/GDMAX_TCNT
ZFfEas » bits([17:0]) R E [ F]GDMAX_CTLZF +&5

FHREE T » SOFTREQ(GDMAX_CTL[16])f#1GDMAEN(GDMAX_CTL[0]) /& & GDMA & 1452
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RAIE 5 EhE R R0 - ZAIMAIRAUTOIENA 45 E > AIGDMAENA & HENFRR 50 » (NI - 12
i F & A TR e B AL SOFTREQRHA T — (B &5 i - 1RCGDMAL A S El > EgEH
GDMAE i $ s3  FEAE 3 B Ryl - 3l HSOFTREQA & H17A kR - fEEfEE T » SOFTREQJE
AL N —KEFCDMAGE K Z HIHOERR - ACRALIERT H B kb LRSS Eda T B - filan
WIER {321 > AE EUR H AR AR s Ik FE RS2 word BT o 4RI H BT > AIGDMARY

SABNDERRFIDABNDERR - E#i 0 E Al -
s#Ei—{EGMDA Non-Descriptor {8i% » 4011 :

#define BASE 0xB0004000
#define GDMA DADR®  (BASE+0x1C)
#define GDMA_INCS (BASE+@xA@)

typedef struct_dma_desc

{
unsigned int nextDescAddr;
unsigned int srcBufAddr;
unsigned int dstBufAddr;
unsigned int comInfo;

}GDMA_DESC;

void main(void)
{
unsigned int listaddr=0x100000,1i;
GDMA_DESC *descp® =(GDMA_DESC *)listaddr;
for(i=0;i<10;i++)
{
descp@->nextDescAddr=0x0A;
descp@->srcBufAddr = 0x200000+(0x10*4*1i);
descp@->dstbufAddr = 0x300000+(0x10*4*1i);
descp@->cominfo = 0x412401;

descpO++;

descpo--;
descp@->nextdescAddr=0x04;

*((volatile unsigned int *)GDMA_DADR@) = listaddr | Ox@A;
while(!(*((volatile unsigned int *)GDMA_INTCS)&0x100));

*((volatile unsigned int *)GDMA INCS)=0x100;
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12 2D [ HNEE
12.1 it

32{ir2DIE/5 % (GE2D) ZHFIGET RSB B IEAE - E I LUNZR(ERSHIGUIZHRE » 5540
BitBLTSHIAf (R SR4g AVHR(E - AI{E8/16/32( G T HEITIRIF -

G R/ N A =AY R T E WMicrosoft WindowstFiTE S » LUK ARAIE F 2 S i
ik o GE2DHIINIIPAE R R BUR IR BRI S SR AV E TP AV ERE - DAR BB HFRCPUBHEY » LIUjNR
sTEREI AT ER -

[FIRF - FRAITZ LR G4 N DO RE L B RS — SRRV IE A - FEIE G/ NDDRE T T > Fe Bt B R
/NS EINIMEE/ NAT -

THEhEE o Er DUA A e e R 4545 - 9081805 » i H A R EGE E M H VDL -
12.2 B

® TIRHHIAEEFE 2 2D B H % (BitBLT) ik
® IR TAIBEAYIRE

® IR SR EIATIRE

® IREHC/TFRIIBRETRE

® HIAHAMIREIATIAE

® iR NAIBREIXTIRE

® IRIRIPEA

® iERGB332/565/888# {5 &=

® T HRHIIE FEAE K256 EHHE(FIE(ROP)

® R HIEHEIE /S TR ThRR

® fRalphajiss

® irPrifBresenhamELHEL

® RN

® TIRUE/NIIRE(fEE ¢ 1/255 ~ 254/255)

® STIRIUADIAE(fEER ¢ 1~ 1.996)

® IRV

® RS TR
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12.3 FFBRE

NUC970/N9H30

Example: Host -> Graphics Engine -> Display Memory

Graphic _ _
AHB > Command - Line Drawing
Host |
TRANSP .
ICLIP __, [Display Memory
ROT Iy
» INPUT—  FIFO » ROP Control
DATA
124 515
Register Address R/W  |Description Reset Value

GE2D_BA = 0xB000_B000

GE2D_TRG GE2D_BA+0x000 R/W  |Graphic Engine Trigger Control Register 0x0000_0000
GE2D_XYSORG GE2D_BA+0x004 RIW ggz;;l);:ecr Engine XY Mode Source Origin Starting Address 0X0000_0000
GE2D TCNTVHSE GE2D BA+0X008 RIW Graphic Engine Tile Count or Vertical/Horizontal Scale 0x0000 0000
- - Factor Register -
GE2D XYRRP GE2D BA+OX00C  |R/W Graph!c Engine XY Mode Rotate Reference Pixel 0x0000 0000
- - Coordinate Register -
GE2D_INTSTS GE2D_BA+0x010 R/W  |Graphic Engine Interrupt Status Register 0x0000_0000
GE2D_PATSA GE2D_BA+0x014 RIW S(:Z?;:; Engine Pattern Location Starting Address 0X0000_0000
GE2D_BETSC GE2D_BA+0x018 RIW S;Z?;:; Engine Bresenham Error Term Stepping Constant 0X0000_0000
Graphic Engine Bresenham Initial Error Term, Pixel
GE2D_BIEPC GE2D_BA+0x01C |R/W Count Register 0x0000_0000
GE2D_CTL GE2D_BA+0x020 R/W  |Graphic Engine Control Register 0x0000_0000
GE2D_BGCOLR GE2D_BA+0x024 R/W  |Graphic Engine Background Color Register 0x0000_0000
GE2D_FGCOLR GE2D_BA+0x028 R/W  |Graphic Engine Foreground Color Register 0x0000_0000
GE2D_TRNSCOLR GE2D_BA+0x02C |R/W |Graphic Engine Transparency Color Register 0x0000_0000
GE2D_TCMSK GE2D_BA+0x030 R/W |Graphic Engine Transparency Color Mask Register 0x0000_0000
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Graphic Engine XY Mode Display Memory Origin

GE2D_XYDORG GE2D_BA+0x034  [R/W Starting Register 0x0000_0000
GE2D_SDPITCH GE2D_BA+0x038 R/W  |Graphic Engine Source/Destination Pitch Register 0x0000_0000
GE2D_SRCSPA GE2D_BA+0x03C  |R/W |Graphic Engine Source Start Pixel/Address Register 0x0000_0000
GE2D_DSTSPA GE2D_BA+0x040 R/W  |Graphic Engine Destination Start Pixel/Address Register |0x0000_0000
GE2D_RTGLSZ GE2D_BA+0x044 R/W  |Graphic Engine Rectangle Size Register 0x0000_0000
GE2D_CLPBTL GE2D_BA+0x048 R/W  |Graphic Engine Clipping Boundary Top/Left Register 0x0000_0000
GE2D_CLPBBR GE2D_BA+0x04C |R/W |Graphic Engine Clipping Boundary Bottom/Right Register |0x0000_0000
GE2D_PTNA GE2D_BA+0x050 R/W  |Graphic Engine Pattern Group A Register 0x0000_0000
GE2D_PTNB GE2D_BA+0x054 R/W  |Graphic Engine Pattern Group B Register 0x0000_0000
GE2D_WRPLNMSK |GE2D_BA+0x058 R/W |Graphic Engine Write Plane Mask Register 0x0000_0000
GE2D_MISCTL GE2D_BA+0x05C  [R/W |Graphic Engine Miscellaneous Control Register 0x0000_0000
GE2D_GEHBDWO0 GE2D_BA+0x060 R/W  |Graphic Engine HostBLT Data Port 0 Register 0x0000_0000
GE2D_GEHBDW!1 GE2D_BA+0x064 R/W  |Graphic Engine HostBLT Data Port 1 Register 0x0000_0000
GE2D_GEHBDW?2 GE2D_BA+0x068 R/W  |Graphic Engine HostBLT Data Port 2 Register 0x0000_0000
GE2D_GEHBDW3 GE2D_BA+0x06C  [R/W |Graphic Engine HostBLT Data Port 3 Register 0x0000_0000
GE2D_GEHBDW4 GE2D_BA+0x070 R/W |Graphic Engine HostBLT Data Port 4 Register 0x0000_0000
GE2D_GEHBDWS5 GE2D_BA+0x074 R/W  |Graphic Engine HostBLT Data Port 5 Register 0x0000_0000
GE2D_GEHBDWS6 GE2D_BA+0x078 R/W  |Graphic Engine HostBLT Data Port 6 Register 0x0000_0000
GE2D_GEHBDW?7 GE2D_BA+0x07C  |R/W |Graphic Engine HostBLT Data Port 7 Register 0x0000_0000

12.5 TjREf At
12.5.1 #1481k 2D s
2D PR (it 7 InEET BRIEE 2

2D P e E s AR R e %E’J{Du
A5 B R B B F LT A IR RS

1% > MAERURFIEF HERE -
ZD%E‘ |ZEHIHE LR RHIDER |

1.
2.

AYEERF
ST XY MBI

)%Z“‘ZE'

» H.rhBPP=8/16/32 -

AUG. 14, 2018

Pt DLiE 263 BAH & IERERY

o2 PR PR B (R A A U A5 IEME T -

AR R AR -

CIEBGREMRAITE - RS ENEE -

5 \FEE%ET(dISD'W)%Dlm(pattern)??{u%%%lﬁ’]wlaaﬁ ° BUNFRE S I D BCHI R NEIRIB EG R TR
PRSI EARE - ARSI IE A DI GAK F R F RSB FUAGT R - 1EBGE1E
Bttt il FE 3 B AE2D_GEXYSORGEH f¥gs 1 » HIFHIALHIPIfF
RLAGHIIE % 264K FHTIB 5T - B KT 28x8% 3 » (It » B IHCHINFAR
R R/ LR o AN E R — ([AMF ETE S R i -
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3. FHEACEGE2D(CLK_HCLKEN[28]) » B(@h2DZ /e AT i -

4. FeiEGE2DIF(GE2D_INTSTS[O])fiz - /B R T ETHAE © % GE2IEN(GE2D_CTL[17])fIz - (£
fimah (FE BN -

5. i [ 2 (Y J& H ik $H A GE2D_PATSA & {7 @5  » i AR K H 1V B R #th fik 30 A
GE2D_SRCSPA/GE2D_DSTSPAZ (¥ -

6. 1% i 5% B GE2D_WRPLNMSK 25 17 &5 2K (i A& K 22 BUR AV EL 7 8 » 21RGB888 » F5IH A
OXFFFFFF{H -

7. EXEBPP(GE2D_MISCTL[S:4]) A ERUR G2 (H > LAERE2DZ 25 (- s HL T &Y -
Ny 2DYERIEs Y H bR B A

GFX_BPP = bpp; /] SRR
GFX_WIDTH = width; /! ETREE
GFX_HEIGHT = height; /! BrEE

GFX_PITCH = (GFX_WIDTH*(GFX_BPP/8));

GFX_SIZE = (GFX_HEIGHT*GFX_PITCH);

GFX_START_ADDR = (void *)malloc(GFX_SIZE+65536); // HUSEIRE(E

GFX_START_ADDR = (void *)shift_pointer((int)GFX_START_ADDR, 65536); // 64kFHiE5H
GFX_PAT_ADDR = (void *)malloc((8*8*(GFX_BPP/8))*2); // HUSEIZELEF

GFX_PAT_ADDR = (void *)shift_pointer((int)GFX_PAT_ADDR, (8*8*(GFX_BPP/8))*2); / /B ZESR{FAL
HEIE S

CLK_HCLKEN |= (@x1 << 28); // Ea@hiles|s8niss

GE2D_INTSTS |= @x1; /] TERRH AT
G2DE_CTL = 0; /1 HBUFEF = (5 HimzaE=)

GE2D_PATSA = GFX_PAT_ADDR; //[EZiiiHE
GE2D_SRCSPA = GFX_START_ADDR; //HEs/EHihl:
GE2D_DSTSPA = GFX_START_ADDR; //H1: EAHiHL:
GE2D_WRPLNMSK = @x@@ffffff;

GE2D_MISCTL = GE2D_MISCTL & ~(@x3 << 4) | bpp; //EEE :bppHk

12.5.2 =J0tMiERE(ROP)

2D¥E s SR AT A T8 256 =TT CIHER(ES - = ouMHRFIS 2 S e R EImisE+ - =C
Jetit R (EREE 2 T BitBLT AMAI&5 & L A IR 8 TP Y B 2 R AL HARE T - et R E SRR
—EARMIRE - AGREIRRRE - BVt GRERT S -

i FHEDEHIHRE R o0 TRy 2R - RS PR R AR (E R T -

Boolean function Common name
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0x00
0x11
0x33
Ox44
0x55
Ox5A
0x66
0x88
0xBB
0xCO0
0xCC
OXEE
OxFO
OxFB

OxFF

BLACKNESS
NOTSRCERASE
NOTSRCCOPY
SRCERASE
DSTINVERT
PATINVERT
SRCINVERT
SRCAND
MERGEPAINT
MERGECOPY
SRCOPY
SRCPAINT
PATCOPY
PATPAINT

WHITENESS

NUC970/N9H30

et R (FAE BtBLTHYIR(E HIfEHGE AR > WAE NEE R HEMHEE (75 - EF A

ROP(GE2D_CTL[31:24])fir » HE AJH S H{H -

T E RO EHR R A A R
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ROP =AND
Source \
ROP Result ————— & u
Destination IJ /

ROP =R

Saource \
ROP Retul —— :
Destination I] /

ROP =X0OR
=

o I]

12.5.3 fr¥afEx(BitBLT)

BItBItLREETT T EHEF S EHYIR & N SCEIBUR NG ZRAVE A B G380 N A LR (s - H
BitBLTHIZE /" BIEBU N F RIS @I [ > BTN RSN ERBUR N R - ArakBitBLT
PRE=(EERRE (RER) 7 B2 > FHAYH > e dt 7 Fra 2561E rTRERY et /E (ROP) -
&5 2 A SR AEBIBLT » G EBLT - [BZBLT » @/ FRafABLT - EWIBLT - B/
etk - PR -

TREIE P LR B RN FEASAE - B LS OERE - SxBEI BB AR EEF C8E
f o A DM BURNEFET - R E R R OEIRR A LI N BB 3 788 - HAVHEBER AL
RS o BiERESFTEANFTS B EE S R RSB R FET - s =] LigiCPU
aE ] ©

BN AR FBItBLTHYRAR

ROP Result

=
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FRYA

GE2D_XYDORGJ[27:0]
28-bit X/Y mode origin starting address (byte unit)

REXYET YA i
WEHFS

v
RER/BNEES

Fas

v
RERMAR RS

GE2D_SDPITCH
[28:16] Destination Pitch
[12:0] Source Pitch

GE2D_SRCSPA
[26:16] Source Start Y
[12:0] Source Start X

LN N N N

783 —
* GE2D_RTGLSZ
[26:16] Height
N N [12:0] Width
RERES 7S —
GE2D_CTL
¢ [31:24] ROP
[23:22] CMD
S 5 4rp || = = 0O [17] GE2DIEN
AX }I%UEJ—@EE [16] ADDRMD
GE2D_TRG
R EN2DIERIZE  — 0G0
A§ ™ — GE2D_INTSTS .
*EE_ EF' @ﬁ [0] GE2DIF, if set means that interrupt occurs.

v -~

- i v 1 GE2D_INTSTS
5 R T AR

[0] GE2DIF, write one to clear.

[ mm )

|

FERE T - BRI 2DIERISs VB FAITT &y - M0ERE TURE S fFas i - EEIR L > £
e BRI as Z AT > SO E TS BRI 2 o] DAY -

BitBLTIHRERYE IR 4 PR (XY S - FEX/Y =R > FralREuaX - B
X RSPX > For UGB BEAL - JRRETEERT B AR EEXY G R AR AR EAY - BR T BitBLTHY
AL BtBLTHY T RIFR » AEXIY R EFSEOBIPAT SR - EEE SR T EEmiviEams - =
TRy T ZRREANIR H B EIDAURAE I S B IRt - BB in A IR PRI TEE & - (HREE
BAgWEE - BitBLTHY T aERIRURIE T mAvEH
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00 —» «—— 01

BitBLT Area

10 ——» «— 11

YT R E LA H AtEsa i BEAHE - TEIRESAEN R SONEB (SRIRAIE - DRy
HEVLHE) -

if((srex > dstx) && (srcy > dsty)) direction = b’000; //(F5-T)
if((srcx > dstx) && (srcy < dsty)) direction = b’100; //(45- 1)
if((srex < dstx) && (srcy > dsty)) direction = b’010; //(/=- 1)
if((srex < dstx) && (srey < dsty)) direction = b’ 110; //(/=- )
(srex=JRxEEIRALE > srcy=TRYyFEIEM E)
(dstx=EHHIXEEEALE > dsty=HRYYERUE)

815 | g 3 o1 | el

Right-Down Right-Up Left-Down Left-Up

NEEYBI-ERET T (8 G 5 A BItBLTHY LI AE HBURFRURNBURAF T > FrhJn B ARE0R
EAEBURAFTIE H & B - —(EBItBLTIIRERVENF RE A B & DU NP BE -

1. BETRXIYVHEAELE - f22DGE_XYDORGEH {4 ©

2. FIERARYERHIE 0xCC430000 @ E{EFEHIMEFR R » OXCCELE JEMHERIE f 8 HfE= » W%
CMD(GE2D_CTL[23:22]) fir /& BitBLT fji % » GE2DIEN(GE2D_CTL[17]) fir & B F3 B >
ADDRMD(GE2D_CTL[16])fir B X/Y#R, » Fx1% 5183 B DRAWDIR(GE2D_CTL[3:1])HEE T
[ﬁj o
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3. % EGE2D_SDPITCHE ¥ a3 AR E JEAT H HUFEX/Y I A {5 A (R 2R R B AL A HTRE -

>

a% B GE2D_SRCSPA 7y ¥ 85 A A E R AE XV A TR E R 2R R BB L AV ilE 6 L & >

GE2D_DSTSPAG (T a3 ACHAE HFEXIY IR N E G 2R B BB ALAEEAA (I & -

© ® N o o

N AR EAS

i ELGE2D_RTGLSZE {78 AR EAEXIY T BIE (522 R AT AV R = -
HEH TAEGE2D_CTLAN R EAVIIAE -
s B GO(GE2D_TRG(0]) - E@h2Dhnf s -
T A GE2DIF(GE2D_INTSTS[ON) iz - DAREE #Ef 25 CLoe ik TAF
. EBE1EGE2DIFL - B ETEE -

GE2D
GE2D

u32c

_SRCSPA = GFX_START_ADDR;
 DSTSPA = GFX_START_ADDR;

md = @xCC430000;

/1 RETTIE

if (
if (

}

}

else

srcx > destx) { //+X

srcy > desty) { //+Y
direction = PP;

else { //-Y
u32cmd |= 0Ox08;
srcy = srcy + height - 1;
desty = desty + height - 1;

}

{ //-X
if (srcy > desty) { //+Y
u32cmd |= Ox04;
srcx = srcx + width - 1;
destx = destx + width - 1;
} else { //-Y
u3d2cmd |= @xc;
srcx = srcx + width - 1;
destx = destx + width - 1;
srcy = srcy + height - 1;
desty = desty + height - 1;

/ 1 BERIER b
/ /R HAIHELE

// direction

// direction

// direction

// direction

is

is

is

is

000

100

010

110
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GE2D_CTL = u32cmd;
pitch = GFX_WIDTH << 16 | GFX_WIDTH; // %R/ HMEE
GE2D_SDPITCH = pitch;

src_start = srcy << 16 | srcx; /] BEX/YIRREA B
GE2D_SRCSPA = src_start;

dest_start = desty << 16 | destx; /] EEX/YBHJEAENIE
GE2D_DSTSPA = dest_start;

dimension = height << 16 | width; // FEENE
GE2D_RTGLSZ = dimension;

GE2D_CTL cmd32;

GE2D_TRG 1; // BREh2DfIR e
while ((GE2D_INTSTS & 0x01)==0); /] FELFEIELE R

GE2D_INTSTS = 1; /] BB BT

12.5.4 Bresenham E4§

Bresenham &1/ 2—(EHEVAR] - B EREEIE - DUEGRLIH W (ESG E VR MRV ESR - 12
MEELE R BEE - BOAMIRSAL - BET RG22 — R AR RAYIR(E - HIt
BresenhamR{E A =008 » K SIEPRERAVRFE

AR SR BE ARG B PR AR XL > Y1EIX2 - Y2 o —(E{G R TSRS SR B4R - Fida
HEY > piRC AN THEAT © ER—HEOR bR - —(E 16/ YR [E ZE TR E 4R HY
&% - I AT AR IR E TR A O iR 25 REA s E AV - 1607 824!
EAZILNEPTN/ABLDFCT 2 2DGE_MISCTL[31:16] & {Fzs -

Bresenham = &R BUANY S BURMEHUEREALE]—(E /(IR - — 30 /RIS R T A2 -

WERAE FEHIVAE ] LIEH - Bresenham&R i o] DUREE S (E SR - FTA (X, Y1) E(X2,Y2)H 81E
HHESLIR M Bresenham B4R BEUE R DL TAEFEH A 2 — %R -

AUG. 14, 2018 Page 129 of 304 Rev 1.02




NUVOTON NUC970/N9H30

X2 <x1

X2 <x1

W lEEa(X1,y1)/b(Xe,Y2) ATE T — SRR - FERFtAE T—EER G » N ERE SR ERRIE R
NEE]

if(x2 > x1) && (y2 > y1)) direction = b’001;
if((x2 > x1) && (y2 <yl)) direction =b’011;
if((x2 <x1) && (y2 > yl)) direction =b’101;
if((x2 <x1) && (y2 <yl)) direction=b"111;

AV A VAN AW

Right-Down Right-Up Left-Down Left-Up

By T At R ag B PIEEE RN R o R R T —EDhRE > HIHIE TR — (AR E0V4E L > TS E
IREEBresenham& 4 _E#%{HF] - BresenhamZE &R #(E 1] DI 4G TUHRE » SCEEE R —(EREFEE
{E - 1£Bresenham#p4g BUHRE(ESEAGAEIES > HEGLBAI(XY)IVE IR EE R g —B5E - FHH
g ¥ 0 {EAUQDGE-CTL[10D i #a B Rk 18G o FR5 3 B EBresenham & 4 FIE B (EEX/ Y
FHEASIAET -

NEHIBITE I T A R E AR

1. e RIESAEES \RIRFHILE - S ERARRTFERE - 0x008B000fN |/ \ R - FoAd:
HEFR TN ESR - stECMD(GE2D_CTL[23:22]) 5Kk T Bresenham & &R IR TIAE » &
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BLNMD(GE2D_CTL[19])3c&{FBresenham 43 TI4E » 2B GE2DIEN(GE2D_CTL[17])EL &)+
ENThAE » Hizax BEADDRMD(GE2D_CTL[16]) s e i =R XY IR

2. 1£GE2D_BETSC 3 1F 5 1 5% & DIAGINC Kz AXIALINC fi7 7k $5 7€ 44 Diagonal/Axial Ay Error
Team{H - DIAGINCTEREREA LIV HIHAE B (YHYEE — XAYA(H)) - ELEGE2D_BIEPCE
FesHAYINIT &2 LINEPCA A A EError TermAy#J46{E K major axixi{g ZaT8E - ¢J4aEror

Termg§I4A(E (2= (YR — XI{H)) -

S GE2D_FGCOLRE (7 S AT BHE -

21 # GE2D_XYDORG {73 A AT E -
S B GE2D_SDPITCHZ {722 B HRIGH -

v EL.GO(GE2D_TRGI[0]) - B@h2Djjnzizles -

© © N o g &~ W

. IEEE1ZEGE2DIFL - JFFR T ETHAE -
NH A EERAVEEE A

ix B GE2D_DSTSPAZ  {Fas L e & 4rHY H VLRI E -

T & GE2DIF(GE2D_INTSTS[ODfiz > DA IZERIER o pl TAF

/* octant code of line drawing */

/* #define XpYpX1l (e<<1) */

/* #define XpYpYl (1<<1) */

/* #define XpYmX1 (2<<1) &/
/* #define XpYmY1l (3<<1) */
/* #define XmYpX1 (4<<1) &/
/* #define XmYpY1 (5<<1) &/
/* #define XmYmX1 (6<<1) */
/* #define XmYmY1 (7<<1) &/

/] REZLRE

abs X = ABS(x2-x1); //absolute value
abs Y = ABS(y2-yl); //absolute value
if (abs_X > abs_Y) { // X major

max = abs_X;

min = abs_Y;

(((2*(min-max))) << 16) | (2*min);
(((2*(min)-max)) << 16) | (max);

step_constant

initial_error

if (x2 > x1) | // +X direction
if (y2 > y1) // +Y direction
direction_code = XpYpXl1;
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else // -Y direction
direction_code = XpYmX1;
} else { // -X direction
if (y2 > yl1) // +Y direction
direction_code = XmYpX1;
else // -Y direction

direction_code = XmYmX1;

else { // Y major
max = abs_Y;

min = abs_X;

(((2*¥(min-max))) << 16) | (2*min);
(((2*¥(min)-max)) << 16) | (max);

step_constant

initial_error

if (x2 > x1) A // +X direction
if (y2 > y1) // +Y direction
direction_code = XpYpYl;
else // -Y direction
direction_code = XpYmY1l;
} else { // -X direction
if (y2 > y1) // +Y direction
direction_code = XmYpYl;
else // -Y direction
direction_code = XmYmY1l;
}
}
GE2D_BETSC = step constant; // set error term stepping constant
GE2D_BIEPC = initial_error; // set initial error, pixel count major -1

cmd32 = 0x008b00LO | direction_code;

GE2D_BGCOLR = make_color(color); /] BFERTRE
GE2D_SRCSPA = GFX_START_ADDR; /] BEETRREIAE
dest_pitch = GFX_WIDTH << 16; /] HEGEEE

2DGE_SDPITCH = dest_pitch;

dest_start = y1 << 16 | x1;
2DGE_DSTSPA = dest_start; / /5% BHYEARE
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GE2D _CTL = cmd32;

GE2D_TRG = 1; // BIEh2DfnERYZER 25

while ((GE2D_INTSTS & 0x01)==0); /] ERHFEEGER
GE2D_INTSTS = 1; // BB EEE

1255 aB&

aREEFEWHATREGOH G B RE O - I ES TR S RSB - AR EREE
AELE A e e = EHEE 2 A EY - ARATRECESEENN > REE R SR RE
o K2 MRERZFE BV REEORERTRE - B2 > FEIAYHEE £ 2/
fili > ARSI N RSB CHET R AR 2B G EZ M -

TE R — aBRENER

o [orx e e

GEX BB VIBEO | | VIDEO

VIDEO

HIE o R e HIENEEAELL NP ER

1. #EABLDFCT(GE2D _MISCTL[31:16])fir » S E RIS SRR o
2. 3 EAPABLDEN(GE2D_CTL[21])fir > B a JEATHEE -

N R — AR AR A

data32 = GE2D_MISCTL & ©x0eeeffff;
alpha = ((_Alphaks << 8) | _AlphaKd);
data32 |= (alpha << 16);

GE2D_MISCTL = data32;

cmd32 |= 0x00200000; // Ei#y alpha JE&
GE2D_CTL = cmd32;
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12.5.6 FIF

SRR INREfR (L RS B AEAR T TS E YRR TP A s MATE BN SR (- T T HEIHIENE - ATh
REtIR At T BItBLTsHETTRE I/ $5T skBresenham &5 (R &R HET THBY - B BUENILINRERT - B0%K
THRE @ AR A 2 M T BRI -

FEECEENE 0 e AR EIEEXIY g B - sE AV E RN (ERHE o 7Rl EE A L
Bh(X1,y1) S T EE(X2,Y2) ©

NE AR RIS MAT T TR TR E A -

NnUvoToN

0
Q S
*

’ \\

NU.___Ton vO

S BER T AT

1. EXECLPEN(GE2D_CTL[ON) Mz BB BT kI LIRE » s B CLPCTL(GE2D_CTL[8]) FZHl/E H#K
BB AR I BN -

2. i EGE2D_CLPBTL K GE2D_CLPBBR [ {lf 37 7 ¢ 2K L 8 BB P /2 b je s T Bh Y iz
R

PUT B— R BB ERVERTER A

cmd32 |= 0x00000200; // enable clipping
if (_OutsideClip)

cmd32 |= 0x00000100; // clip outside
GE2D_CTL = cmd32;

_ClipTL = ((yl << 16) | x1);
_ClipBR = ((y2 << 16) | x2);
GE2D_CLBPTL = _ClipTL;
GE2D_CLPBBR = _ClipBR;

12.5.7 i

FEADNRZE R e - Hooh—(E L E R DI RE st AU 4 & el G R - & mT PARIZE B4
A1 45 i@ 45/90/180/% » AT LAE L Al DASCHR Ara S5 el b N ER e 4 -

FEsEe 5 5] K A FE R IR AT EHIB R IRACHA TE - — (B3 cHYBEIRESAI T E o
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111
" 011
Mirror L90
110 010
X180 L45
+X
100 000
Up-Side-Down Scale Down
101 001
R90 R45
\

+Y

UM RHE T —(EEEf - 2DIERI s ERUR & F T HUS 7 —EFE #uE - 2R ZEHIEs A IR R
FHYRE SEE T THEE R AT Rz R - felrre i T 2 AV E PR 2 S HHIAY T
[ > BT EEEER EDRAWDIR(GE2D_CTL[3: 1AL AAER °

GE2D_SRCSPA
GE2D_DSTSPA

GFX_START_ADDR; //E& )itk
GFX_START_ADDR; //HU~HHYHIAE

pitch = GFX_WIDTH << 16 | GFX_WIDTH; // EJE/HMEE
GE2D_SDPITCH = pitch;

src_start = srcy << 16 | srcx; // FHEX/YERREEAE
GE2D_SRCSPA = src_start;

dest_start = desty << 16 | destx; // BEX/YHAIRELANE
GE2D_DSTSPA = dest_start;

dimension = height << 16 | width; // FHEENS
GE2D_RTGLSZ = dimension;

u32cmd = OxCCO30000 | (direction << 1); //HEASE[EHE

GE2D_CTL cmd32;

GE2D_TRG 1; // BIEh2DfIER s
while ((GE2D_INTSTS & 0x01)==0); /] EFEEGER

GE2D_INTSTS = 1; /] BB

12.5.8 JROKEE%E/N

2Dz ES o —TH LA IIRE SUE BURN B4/ N - IS (EDAE £ E RS RE SR E MR REFNIET
HEITIRUOR B/ NIIRE - B B /KB B EBOR A/ NA - (NIM) ARHET TG AU 4/ )N -

Ry T EZRUR (L+N/M)EEE/INNIM) > NRTFEUEL B FREVNAM TR E R 1.051.996
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i -

NI RO B N E (R R E

nuvoTon TR
g
FEG T
nuvoTonN
BHERE

THEYHE—EEFRETF P ICRGE NGRIEE AR > T3 RE s EGE2D_TCNTVHSFE {723+
f9VSF_N » VSF_M » HSF_N » HSF_Mfr 5 GE2D_CTLZ {72t lJSCLMD A SR B -

GE2D_SRCSPA
GE2D_DSTSPA

GFX_START_ADDR; //HE<J5stal:
GFX_START_ADDR; //&H~HHJHHE

pitch = GFX_WIDTH << 16 | GFX_WIDTH; // Z%&JE/ BRI
GE2D_SDPITCH = pitch;

src_start = srcy << 16 | srcx; /] EX/YIFRGTE
GE2D_SRCSPA = src_start;

dest_start = desty << 16 | destx; // FEX/YBRIEREGENE
GE2D_DSTSPA = dest_start;

dimension = height << 16 | width; /] REENS
GE2D_RTGLSZ = dimension;

stretch_ctl = (vsfN << 24) | (vsfM << 16) | (hsfN << 8) | hsfM;
GE2D_TCNTVHSF = stretch_ctl;

u32cmd = 9xCCO30000;
GE2D_CTL = cmd32;

AUG. 14, 2018 Page 136 of 304 Rev 1.02




NUVOTON NUC970/N9H30

GE2D_TRG = 1; // BUEh2DfN2R 5
while ((GE2D_INTSTS & 0x01)==0); /] EFHFEEEER

GE2D_INTSTS = 1; // BB EEE
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13 #H 1/0 =5 (GPIO)

13.1 it
NUCO70/NOH30 £ 51[# 4 25 22 148{@ ] 1/O SR, L8 Jnl LA AL DY e L = - 3tk

148{E@H 110 B[4 4Hi1EPA, PB, PC, PD, PE, PF, PG, PH, PI #I PJ - PA, PB, PD, PE, PE
PG, PH FIPIZA 16(EE M 1/0 5[], PCHEA 16(EER 11O 5 [FIPI#EA S(HEEH 110 51,
O 5L, TR S AR E K, UM EASF R RGE B AR ER. 847

%, FTA IO 5| BIEC & A F 1O NAR 2

= ATA O | AfE@E A0 - E ORI ] gy F P B IC & Ayl Aol B o Fim A=
™ o Wi A SR SE A A] DLEERE By CMOSH A 4 723 3 Schmitt Triggeriisn A 4225 o &H{E O5 [ Hl
BRCHE—(E - frEElH 45 kQ ~ 82 k)R NrEFH37 kQ ~ 91 kQ) - fu{fgs/ N EFHE A%
1y

13.2 =/

S AR R -

745 CMOS #{1 Schmitt Trigger B A 4% {28

SCFF AR ERORD T fir EERE

B 1O 5 RARET AT ARy BT - SCiRriE s mI s Vil ss
SFFRRFIEERS o R -

13.3 J75EE
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A
Control Registers I PA[15:0]
PA[15:0] PF[15:0] >0 .
Control Register Control Register ﬂ PB[15:0]
PB[15:0] PG[15:0] D —»K PC[14:0]
Control Register Control Register : %4 PD[15:0]
1%} PC[14:0] PH[15:0] P » .
a:ﬁ Control Register Control Register 'EQ PE[15:0]
m
a < > :
< PD[15:0] PI[15:0] LA PF{15:0]
Control Register Control Register : ﬂ PG[15:0]
PE[15:0] PJ[4:0] _ o > .
Control Register Control Register ' 'V V VY v ; ﬂ PH[15:0]
Interrupt, —— K PI[15:0]
De-bounce Control Register Wake-up Event
Detector L——— [ PJ[4:0]
\
GPIO_INT
13.4 ¥ as
R: read only, W: write only, R/W: both read and write.
Register Address R/W Description Reset Value
GPIO_BA = 0xB800_3000
GPIOA_DIR GP10_BA+0x000 R/IW GPIO Port A Direction Control Register ~ |0x0000_0000
GPIOA_DATAOUT GPIO_BA+0x004 R/W GPIO Port A Data Output Register 0x0000_0000
GPIOA_DATAIN GP10_BA+0x008 R GPIO Port A Data Input Register OXXXXX_XXXX
GPIOA_IMD GPIO_BA+0x00C R/W GPIO Port A Interrupt Mode Register 0x0000_0000
GPIOA_IREN GPIO_BA+0x010 R/W GPIO Port A Interrupt Rising-Edge or|{0x0000_0000
Level-High Enable Register
GPIOA_IFEN GPIO_BA+0x014 R/W GPIO Port A Interrupt Falling-Edge or{0x0000_0000
Level-Low Enable Register
GPIOA_ISR GPI1O_BA+0x018 R/W GPIO Port A Interrupt Status Register OXXXXX_XXXX
GPIOA_DBEN GPIO_BA+0x01C R/W GPIO Port A De-bounce Enable Register  |0x0000_0000
GPIOA_PUEN GP10_BA+0x020 R/W GPIO Port A Pull-Up Enable Register 0x0000_0000
GPIOA_PDEN GP1O_BA+0x024 R/W GPIO Port A Pull-Down Enable Register  |0x0000_0000
GPIOA_ICEN GPIO_BA+0x028 R/W GPIO Port A CMOS Input Enable Register |{0x0000_0000
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GPIOA_ISEN GP1O_BA+0x02C R/W GPIO Port A Schmitt-Trigger Input Enable|0x0000_0000
Register
GPIOB_DIR GPIO_BA+0x040 R/W GPIO Port B Direction Control Register 0x0000_0000
GPIOB_DATAOUT GPIO_BA+0x044 R/W GPIO Port B Data Output Register 0x0000_0000
GPIOB_DATAIN GPIO_BA+0x048 R GPIO Port B Data Input Register OXXXXX_XXXX
GPIOB_IMD GPIO_BA+0x04C R/W GPIO Port B Interrupt Mode Register 0x0000_0000
GPIOB_IREN GP10O_BA+0x050 R/W GPIO Port B Interrupt Rising-Edge or|0x0000_0000
Level-High Enable Register
GPIOB_IFEN GPIO_BA+0x054 R/W GPIO Port B Interrupt Falling-Edge or|0x0000_0000
Level-Low Enable Register
GPIOB_ISR GP10_BA+0x058 R/IW GPIO Port B Interrupt Status Register OXXXXX_XXXX
GPIOB_DBEN GPIO_BA+0x05C R/W GPIO Port B De-bounce Enable Register  |0x0000_0000
GPIOB_PUEN GP10O_BA+0x060 R/W GPIO Port B Pull-Up Enable Register 0x0000_0000
GPIOB_PDEN GPIO_BA+0x064 R/W GPIO Port B Pull-Down Enable Register  |0x0000_0000
GPIOB_ICEN GPIO_BA+0x068 R/W GPIO Port B CMOS Input Enable Register |0x0000_0000
GPIOB_ISEN GPIO_BA+0x06C RIW  |GPIO Port B Schmitt-Trigger Input Enable[0x0000_0000
Register
GPIOC_DIR GPIO_BA+0x080 R/W GPIO Port C Direction Control Register 0x0000_0000
GPIOC_DATAOUT GPIO_BA+0x084 R/W GPIO Port C Data Output Register 0x0000_0000
GPIOC_DATAIN GPIO_BA+0x088 R GPIO Port C Data Input Register OXXXXX_XXXX
GPIOC_IMD GP1O_BA+0x08C R/IW GPIO Port C Interrupt Mode Register 0x0000_0000
GPIOC_IREN GPIO_BA+0x090 R/W GPIO Port C Interrupt Rising-Edge or|0x0000_0000
Level-High Enable Register
GPIOC_IFEN GPIO_BA+0x094 R/W GPIO Port C Interrupt Falling-Edge or|{0x0000_0000
Level-Low Enable Register
GPIOC_ISR GP1O_BA+0x098 R/W GPIO Port C Interrupt Status Register OXXXXX_XXXX
GPIOC_DBEN GPIO_BA+0x09C R/W GPIO Port C De-bounce Enable Register  |0x0000_0000
GPIOC_PUEN GP1O_BA+0x0A0 R/W GPIO Port C Pull-Up Enable Register 0x0000_0000
GPIOC_PDEN GPIO_BA+0x0A4 R/W GPIO Port C Pull-Down Enable Register  |0x0000_0000
GPIOC_ICEN GP1O_BA+0x0A8 R/W GPIO Port C CMOS Input Enable Register |{0x0000_0000
GPIOC_ISEN GPIO_BA+0x0AC R/W GPIO Port C Schmitt-Trigger Input Enable|0x0000_0000
Register
GPIOD_DIR GPIO_BA+0x0C0 R/W GPIO Port D Direction Control Register 0x0000_0000
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GPIOD_DATAOUT GPIO_BA+0x0C4 R/W GPIO Port D Data Output Register 0x0000_0000
GPIOD_DATAIN GPIO_BA+0x0C8 R GPIO Port D Data Input Register OXXXXX_XXXX
GPIOD_IMD GPIO_BA+0x0CC R/W GPIO Port D Interrupt Mode Register 0x0000_0000
GPIOD_IREN GPIO_BA+0x0D0 R/W GPIO Port D Interrupt Rising-Edge or|{0x0000_0000
Level-High Enable Register
GPIOD_IFEN GPIO_BA+0x0D4 R/W GPIO Port D Interrupt Falling-Edge or|{0x0000_0000
Level-Low Enable Register
GPIOD_ISR GPIO_BA+0x0D8 R/W GPIO Port D Interrupt Status Register OXXXXX_XXXX
GPIOD_DBEN GPIO_BA+0x0DC R/W GPIO Port D De-bounce Enable Register  |0x0000_0000
GPIOD_PUEN GP1O_BA+0x0EQ R/W GPIO Port D Pull-Up Enable Register 0x0000_0000
GPIOD_PDEN GPIO_BA+0x0E4 R/W GPIO Port D Pull-Down Enable Register  |0x0000_0000
GPIOD_ICEN GPIO_BA+0x0E8 R/W GPIO Port D CMOS Input Enable Register |0x0000_0000
GPIOD_ISEN GP1O_BA+0x0EC R/W GPIO Port D Schmitt-Trigger Input Enable|0x0000_0000
Register
GPIOE_DIR GP10_BA+0x100 R/IW GPIO Port E Direction Control Register 0x0000_0000
GPIOE_DATAOUT GPIO_BA+0x104 R/W GPIO Port E Data Output Register 0x0000_0000
GPIOE_DATAIN GP1O_BA+0x108 R GPIO Port E Data Input Register OXXXXX_XXXX
GPIOE_IMD GPIO_BA+0x10C R/W GPIO Port E Interrupt Mode Register 0x0000_0000
GPIOE_IREN GPIO_BA+0x110 R/W GPIO Port E Interrupt Rising-Edge or|{0x0000_0000
Level-High Enable Register
GPIOE_IFEN GPIO_BA+0x114 R/W GPIO Port E Interrupt Falling-Edge or|{0x0000_0000
Level-Low Enable Register
GPIOE_ISR GPIO_BA+0x118 R/W GPIO Port E Interrupt Status Register OXXXXX_XXXX
GPIOE_DBEN GPIO_BA+0x11C R/IW GPIO Port E De-bounce Enable Register ~ |0x0000_0000
GPIOE_PUEN GPIO_BA+0x120 R/W GPIO Port E Pull-Up Enable Register 0x0000_0000
GPIOE_PDEN GPIO_BA+0x124 R/W GPIO Port E Pull-Down Enable Register  |0x0000_0000
GPIOE_ICEN GPIO_BA+0x128 R/W GPIO Port E CMOS Input Enable Register |0x0000_0000
GPIOE_ISEN GPIO_BA+0x12C R/W GPIO Port E Schmitt-Trigger Input Enable|0x0000_0000
Register
GPIOF_DIR GP1O_BA+0x140 R/W GPIO Port F Direction Control Register 0x0000_0000
GPIOF_DATAOUT GPIO_BA+0x144 R/W GPIO Port F Data Output Register 0x0000_0000
GPIOF_DATAIN GPIO_BA+0x148 R GPIO Port F Data Input Register OXXXXX_XXXX
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GPIOF_IMD GPIO_BA+0x14C R/W GPIO Port F Interrupt Mode Register 0x0000_0000
GPIOF_IREN GPIO_BA+0x150 R/W GPIO Port F Interrupt Rising-Edge or|{0x0000_0000
Level-High Enable Register
GPIOF_IFEN GPIO_BA+0x154 R/W GPIO Port F Interrupt Falling-Edge or|{0x0000_0000
Level-Low Enable Register
GPIOF_ISR GPIO_BA+0x158 R/W GPIO Port F Interrupt Status Register OXXXXX_XXXX
GPIOF_DBEN GPIO_BA+0x15C R/W GPIO Port F De-bounce Enable Register  |0x0000_0000
GPIOF_PUEN GPIO_BA+0x160 R/W GPIO Port F Pull-Up Enable Register 0x0000_0000
GPIOF_PDEN GPIO_BA+0x164 R/W GPIO Port F Pull-Down Enable Register  |0x0000_0000
GPIOF_ICEN GPIO_BA+0x168 R/W GPIO Port F CMOS Input Enable Register |0x0000_0000
GPIOF_ISEN GPIO_BA+0x16C R/W GPIO Port F Schmitt-Trigger Input Enable|0x0000_0000
Register
GPIOG_DIR GP10O_BA+0x180 R/IW GPIO Port G Direction Control Register ~ |0x0000_0000
GPIOG_DATAOUT GPIO_BA+0x184 R/W GPIO Port G Data Output Register 0x0000_0000
GPIOG_DATAIN GPI1O_BA+0x188 R GPIO Port G Data Input Register OXXXXX_XXXX
GPIOG_IMD GPIO_BA+0x18C R/W GPIO Port G Interrupt Mode Register 0x0000_0000
GPIOG_IREN GPIO_BA+0x190 R/W GPIO Port G Interrupt Rising-Edge or|{0x0000_0000
Level-High Enable Register
GPIOG_IFEN GPIO_BA+0x194 R/W GPIO Port G Interrupt Falling-Edge or|{0x0000_0000
Level-Low Enable Register
GPIOG_ISR GPIO_BA+0x198 R/W GPIO Port G Interrupt Status Register OXXXXX_XXXX
GPIOG_DBEN GPI1O_BA+0x19C R/IW GPIO Port G De-bounce Enable Register  |0x0000_0000
GPIOG_PUEN GPIO_BA+0x1A0 R/W GPIO Port G Pull-Up Enable Register 0x0000_0000
GPIOG_PDEN GPIO_BA+0x1A4 R/W GPIO Port G Pull-Down Enable Register  |0x0000_0000
GPIOG_ICEN GPIO_BA+0x1A8 R/W GPIO Port G CMOS Input Enable Register |{0x0000_0000
GPIOG_ISEN GPIO_BA+0x1AC R/W GPIO Port G Schmitt-Trigger Input Enable|0x0000_0000
Register
GPIOH_DIR GPIO_BA+0x1CO R/W GPIO Port H Direction Control Register 0x0000_0000
GPIOH_DATAOUT GPIO_BA+0x1C4 R/W GPIO Port H Data Output Register 0x0000_0000
GPIOH_DATAIN GPIO_BA+0x1C8 R GPIO Port H Data Input Register OXXXXX_XXXX
GPIOH_IMD GPIO_BA+0x1CC R/W GPIO Port H Interrupt Mode Register 0x0000_0000
GPIOH_IREN GPI1O_BA+0x1D0 R/W GPIO Port H Interrupt Rising-Edge or{0x0000_0000

Level-High Enable Register
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GPIOH_IFEN GPIO_BA+0x1D4 R/W GPIO Port H Interrupt Falling-Edge or{0x0000_0000
Level-Low Enable Register
GPIOH_ISR GPIO_BA+0x1D8 R/W GPIO Port H Interrupt Status Register OXXXXX_XXXX
GPIOH_DBEN GPIO_BA+0x1DC R/W GPIO Port H De-bounce Enable Register  |0x0000_0000
GPIOH_PUEN GPIO_BA+0x1E0 R/W GPIO Port H Pull-Up Enable Register 0x0000_0000
GPIOH_PDEN GPIO_BA+0x1E4 R/W GPIO Port H Pull-Down Enable Register  |0x0000_0000
GPIOH_ICEN GPIO_BA+0x1E8 R/W GPIO Port H CMOS Input Enable Register |{0x0000_0000
GPIOH_ISEN GPIO_BA+0x1EC R/W GPIO Port H Schmitt-Trigger Input Enable|0x0000_0000
Register
GPIOI_DIR GP10_BA+0x200 R/IW GPIO Port | Direction Control Register 0x0000_0000
GPIOI_DATAOUT GPIO_BA+0x204 R/W  |GPIO Port | Data Output Register 0x0000_0000
GPIOI_DATAIN GP10_BA+0x208 R GPIO Port | Data Input Register OXXXXX_XXXX
GPIOI_IMD GP10O_BA+0x20C R/IW GPIO Port | Interrupt Mode Register 0x0000_0000
GPIOI_IREN GPIO_BA+0x210 R/W GPIO Port | Interrupt Rising-Edge or|0x0000_0000
Level-High Enable Register
GPIOI_IFEN GPIO_BA+0x214 RW  |GPIO Port | Interrupt Falling-Edge or[0x0000_0000
Level-Low Enable Register
GPIOI_ISR GPIO_BA+0x218 R/W GPIO Port I Interrupt Status Register OXXXXX_XXXX
GPIOI_DBEN GPIO_BA+0x21C R/IW GPIO Port | De-bounce Enable Register 0x0000_0000
GPIOI_PUEN GPIO_BA+0x220 R/W GPIO Port | Pull-Up Enable Register 0x0000_0000
GPIOI_PDEN GPIO_BA+0x224 R/W GPIO Port | Pull-Down Enable Register 0x0000_0000
GPIOI_ICEN GPIO_BA+0x228 R/W GPIO Port | CMOS Input Enable Register |{0x0000_0000
GPIOI_ISEN GPIO_BA+0x22C R/W GPIO Port | Schmitt-Trigger Input Enable|0x0000_0000
Register
GPIOJ_DIR GPIO_BA+0x240 R/W GPIO Port J Direction Control Register 0x0000_0000
GPIOJ_DATAOUT GPIO_BA+0x244 R/W GPIO Port J Data Output Register 0x0000_0000
GPIOJ_DATAIN GPIO_BA+0x248 R GPIO Port J Data Input Register OXXXXX_XXXX
GPIOJ_IMD GPIO_BA+0x24C R/W GPIO Port J Interrupt Mode Register 0x0000_0000
GPIOJ_IREN GPIO_BA+0x250 R/W GPIO Port J Interrupt Rising-Edge or|0x0000_0000
Level-High Enable Register
GPIOJ_IFEN GPIO_BA+0x254 R/W GPIO Port J Interrupt Falling-Edge or|0x0000_0000
Level-Low Enable Register
GPIOJ_ISR GPIO_BA+0x258 R/W GPIO Port J Interrupt Status Register OXXXXX_XXXX
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GPIOJ_DBEN GPIO_BA+0x25C R/W GPIO Port J De-bounce Enable Register 0x0000_0000
GPIOJ_PUEN GPIO_BA+0x260 R/W GPIO Port J Pull-Up Enable Register 0x0000_0000
GPIOJ_PDEN GPIO_BA+0x264 R/W GPIO Port J Pull-Down Enable Register 0x0000_0000
GPIOJ_ICEN GPIO_BA+0x268 R/W GPIO Port J CMOS Input Enable Register |0x0000_0000
GPIOJ_ISEN GPIO_BA+0x26C R/W GPIO Port J Schmitt-Trigger Input Enable|0x0000_0000
Register
GPIO_DBNCECON GPIO_BA+0x3F0 R/W GPIO Debounce Control Register 0x0000_0020
GPIO_ISR GPIO_BA+0x3FC R GPIO Port Interrupt Status Register 0x0000_0000
13.5 THEERa L.

13.5.1 ZIIRES [EE

GPIOECE 5[ HIPx.n i@ IO » FEE EMHE EMN L IIEE S M & » SYS_GPA_MFPL,
SYS_GPA_MFPH, SYS GPB_MFPL, SYS GPB_MFPH, SYS_GPC_MFPL, SYS_GPC_MFPH,
SYS GPD_MFPL, SYS_GPD_MFPH, SYS GPE MFPL, SYS GPE_MFPH, SYS GPF_MFPL,
SYS_GPF_MFPH, SYS_GPG_MFPL, SYS GPG_MFPH, SYS GPH_MFPL, SYS_GPH_MFPH,
SYS_GPI_MFPL, SYS_GPI_MFPH FI SYS_GPJ MFPL %55 0 4l » 41 EE ES [

PALYEN @I/ O » HAEE IR EMFP_GPAL(SYS _GPA_MFPL[4 : 7] )50 - &EI40T :

int value;

// Read SYS_GPA_MFPL register value

value = inpw(SYS_GPA_MFPL);
// Set PA.1 as I/O pin

value = value & (~Ox00000OFO);

// Save the setting to SYS_GPA_MFPL register
outpw(SYS_GPA_MFPL, value);

13.5.2 GPIO #HES,
FE[EFIGPIOS [HilE fEda Al - FeZACEGPIOJT A3 F4:5(GPIOX_DIR) » FLENA-EfS AL T

L RESTIEER AGPIO i -

2. FJE GPIOX_DIR¥FEHIPX.NE K5l - 1Ryt -
NEE—fEEGEGPIOCIO] f bzt > ZA&Em 100 > 4R

// Set GPIOC[@] as I/O pin by SYS_GPC_MFPL register
outpw(SYS_GPC_MFPL, inpw(SYS_GPC_MFPL) & (~0©x0000000F));

// Set GPIOC[@] as output mode by GPIOC DIR register
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outpw(GPIOC_DIR, inpw(GPIOC_DIR) | ©x80000001);

// Set GPIOC[@] output 1 by GPIOC_DATAOUT
outpw(GPIOC_DATAOUT, inpw(GPIOC_DATAOUT) | ©x00000001);

// Set GPIOC[@] output © by GPIOC_DATAOUT
outpw(GPIOC_DATAOUT, inpw(GPIOC_DATAOUT) & (~@x00000001));

13.5.3 GPIO g AfER

FEEFHGPIOS (NS 1R g AR > FEACEGPI0 TS %5 723 (GPIOX_DIR) ° BCENF

1 BEZIIAES [IAGPIO 5 -
2. EE GPIOX_DIRHERIPX.N{E K50 - 0 Ffiy A o
/B flEEEGPIOCIO] Foiy AR > ZMRHUS i ARY(E > 401 -

AT

int GPIO_CFG=0;

int value=0;

// Set GPIOC[@®] as I/O pin by SYS_GPC_MFPL register
outpw(SYS_GPC_MFPL, inpw(SYS_GPC_MFPL) & (~@x0000000F));

// Set GPIOC[@] as output mode by GPIOC_DIR register
outpw(GPIOC_DIR, inpw(GPIOC_DIR) & (~0x00000001));

// Get GPIOC[@] input value by GPIOC_DATAIN register
value = inpw(GPIOC_DATAIN) & ©x00000001;
if(value)
printf(“GPIOC[O] input value is 1.”);
else
printf(“GPIOC[@] input value is 0.7);

13.5.4 GPIO Hi§f

EEGPIOT [HlER S 57 hErf%S] - FFEACEGPIOF (Fas - BoEIRFPIER AT
1. EZTRES IAGPIO L -

2. #%E GPIOX_DIR¥IERIPX.NE £50 - Ofia AR -

3. E%xEGPIOX_IMD £y O(Edge trigger interrupt) B¢, 1(Level trigger interrupt) e

4. E%EGPIOX_IREN £0(Rising disable) 5 1(Rising enable) -

5. E%xEGPIOX_IFEN £0(falling disable) =k 1(falling enable) -
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Pr T _EHCEFR - AEISRT - FRE A FRAE E Y thET R 25 (725GPIOX_ISR -

A (ERREGPIOC[O] A AJSEE - I (Polling) g Jy AR |-THms B 54
(L AT

int GPIO_CFG=0,

int value=0;

// Set GPIOC[@®] as I/O pin by SYS_GPC_MFPL register
outpw(SYS_GPC_MFPL, inpw(SYS_GPC_MFPL) & (~0x0000000F));

// Set GPIOC[@] as output mode by GPIOC DIR register
outpw(GPIOC_DIR, inpw(GPIOC_DIR) & (~0x00000001));

// Set GPIOC[@] as rising-edge trigger interrupt by GPIOC_IMD
outpw(GPIOC_IMD, inpw(GPIOC_IMD) & (~0©x00000001));

// Set GPIOC[@®] as rising-edge enable by GPIOC_IREN
outpw(GPIOC_IREN, inpw(GPIOC_IREN) & 0©x00000001) ;

// Set GPIOC[@®] as falling-edge disable by GPIOC_IFEN
outpw(GPIOC_IFEN, inpw(GPIOC_IFEN) & (~0x00000001));

// Waitting for GPIOC[@] rising-edge interrupt by GPIOC_ISR
while(!(inpw(GPIOC_ISR)& 0x1));

// Clear GPIOC[@] interrupt flag by GPIOC_ISR
outpw(GPIOC_ISR, ©x1);
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14 1>C

14.1 kgt

I°C Ryleaq - e P3Pk - A AN B R A T AU R R A BRI SR » PCATAEHE R
— (&2 FAHEPEIR TR - EIEE 2 AN R DAL Lk i {18 256 25 i ][] e 422 il R 7 Ry 3 AR Y
BRHEE -
BRI EARELEHE MR SCL IFgasRZed - /£ SDA BRI big— Mol — o204
W o SHEATA Ry 8 TR - —f SCL Wik Eim —(EE kT - Bldi&s it MSB
pRiG S - SHEE TR IRE —(EEZ AT - FEAAE SCL Fymlehits - Kt - SDA 43
HATE SCL BRI A nJ LI EE - £ SCL Ry SDA fRIFFIRIE © & SCL Ry=ifs » SDA & BiY
EJE 17 Bydn S T (START or STOP) -

RUHIOR b PCEBEHRERT S PCEERHEREN YIS - 1°CH EH BhiR T A T4 @ - ¥ CSR
E’J I2C_EN ¥:F Fy '1' > BIAT(HAE%R - 1°C H/W f A SDA B SCLI{HES [RIHE] PCPENT
BE o FIRAPCRE/ERY R 8 RF 52 _E AT » I%L(Iﬁlﬂl*ﬁﬁﬂﬂ%ﬁ/ﬁﬁeﬂ

14.2 %

® Sk T yTlribER

® SR TR

® Mk MR R

® X LHERIFEIRFEE E R E > Bl TE bR RHRIR

® [EVHFRMERYIFER I - n EER A 2 [ DA [FIHY 2R
®  SF[EU g Al F Rodl T 5 PRIk BB E R IRAE
® GTEREN

® SPRE—(HEEEA TS o R A R A(E TR

® AR

14.3 HIRE
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) )
pclk
—P>
Clock
preset_n Prescale
—P>
paddr ~——
——>
8
pwrite .| & ( )
—> & . .
k= 10 12c_int_o
sel .
—DScl,) g Decoder sdo_pad_i
Registers
penable < g
—> m
——
pwdatg. %
4 N\ .
he scl_pad_1
—2n, e " sda_pad_i
prdata Core Logic scl_pad_o/scl_padoen_o
—]- S(a_pad_o/sda_padoen_o
— — sdo_pad_o/sdo_padoen_o
14.4 783
Register Offset R/WIC Description Reset Value
1°C Port0 : 12C_BA = 0xB800_6000
1°C Portl : 12C_BA = 0xB800_6100
CSR 12C_BA+0x00 R/W Control and Status Register 0x0000_0000
DIVIDER 12C_BA+0x04 R/W Clock Prescale Register 0x0000_0000
CMDR 12C_BA+0x08 R/IW Command Register 0x0000_0000
SWR 12C_BA+0x0C R/IW Software Mode Control Register 0x0000_003F
RxR 12C_BA+0x10 R Data Receive Register 0x0000_0000
TxR 12C_BA+0x14 R/W Data Transmit Register 0x0000_0000

14.5 ThEEfR AL
1451 1’CHE

AR 1°C (S A a TUER Y -

1. 4G5S (START) 54 EEHLIASEYE(Repeat-START)
2. PHEALE

3. EkiE
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4. [FIL(E5E (STOP)

.,
1
1
|
1

©
©
-

o

s TS\ N ST
|
SV S B2 O W G WO D
S MSB T LSB MSB - LSB
|
1
1

r=——-
129

14.5.2 EEHZE
BETIRE HRE A RF R A LT

LB TX_NUM(CSRIS:AN (L + T3 —2 9 1PCRBh e o M M S 2+ T 3 B e
fe1~47 -

HIFETX_NUM=3 » PCEIEEEIEF {0 B TXR[31:24] » TXR[23:16] » TXR[15:8] » TXR[7:0] -

CSR |= (Ox3 << 4); [/ HREEEAE SN TTEE - VP /0x12, Ox34, Ox56, Ox78
u32Data = Ox12 << 24;

u32Data |= (@x34 << 16);

u32Data |= (@x56 << 8);

u32Data |= 0x78;

TxR = u32Data; // B ATXRE{F=

14.5.3 thi

& 1PC Phlgs st s — T e - BT EEE IF (CSRIDAKEHELE Ry 1 o A1RHT
{Hi P ETERE LT 1B (CSRIL]) #eak BRI - B hErEFisdm CPU A —(E Pl - B
TLEEESE A LUER R E B 1Ak -

| CSR |= ex2; //f#HgEdER

YIRS MR - 12C_ALESE(CSRIODFIIFEESEN I & tiae B A1 - INg 38 A4 rPEn AR -
BERF AR A STOPERSR - RHZERIFERRI - RS RAVE RV ERR A EH T X -

14.5.4 WEERIE
FBRELT
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scl_padoen_o sda_padoen_o

SW_EN —

12C core logic

SCW SDW

AT PCHAS I - FRH12C_EN(CSRIOD ALEXEERLO - HiHIA 1 B SCW(SWRIO]AL -

SDW(SWR[1])fir » HJ#51°C SCLAEHI Kz SDARS il i B HIAE
S T i EE HUSCR(SWR[3])fi7 8¢ SDR(SWR[A]) fir 15501 H Rl B RE -

CSR &= ~ox1; //RHFAREEEI CIIAE

// EH STARTERSR

SWR |= @x3;  //SCL=high, SDA=high
sleep();

SWR &= ~Bx2; //SCL=high, SDA=low
sleep();

SWR &= ~0x1; // SCL=low, SDA=low
sleep();

14.5.5 I°C 72575 /E

CMDR 5 H]#2¢4]1°C START/STOP » READ/WRITE » ACK/INACKE{E 211752

—AAEHDRAZA T

1. BAEEEZETX(TXR[7:0])

2. P ESTARTZ(CMDRI[4]) > kB 5 (CMDR[1]

3. S

4. Mot E E E BACK 5% NACK (CMDR[0])1f2%STOP{r(CMDR[3])
5 FhrEr

6. {Fik

TXR = 0x12; /I REEEE AL R

CMDR |= (@Ox1 << 4) | (ox1 << 1); //EEhI’C’ &’ f2fr

while(CSR & (Ox1 << 8)); / /G CIR

if(!CMDR & @x1)

printf(“Transfer error!!\n”);
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CMMDR |= (@x1 << 3); //5%STOPAIL » {5 1F &y
while(CSR & (@x1 << 8)); / [T IR

14.5.6 1°C EEPROM ¥&fE(E A B1(24LC64 R i)
Random Read:

BUS ACTIVITY ? ? 5
MASTER A CONTROL ADDRESS ADDRESS A CONTROL DATA T
R BYTE HIGH BYTE LOW BYTE R BYTE BYTE o]
T, - ~ - - . T A W A P
T 11 TTTTTT]T T
SDA LINE I ﬂfﬂ A
101021UD|A|X|X|X‘ L1 ‘A‘ L1111 AS1U10|2“?‘311‘A| AR NH
BUS ACTIVITY c c C C (8]
K K K K A
X = Don't Care Bit E
DUN RedmieiE A -
CSR &= ~(0x3 << 4); //Tx_NUM=0
CSR |= ex1; /| BB T CIAE
TXR = O@x50; /155 A 24LC6ANMIE / FENE
CMDR = (Ox1 << 4) | (ox1 << 1); //Z%ESTARTZWRITE(Y
while(CSR & (@x1 << 8)); / [T ORI

if(!CMDR & @x1)

printf(“Transfer error!!\n”);

TXR = 0Ox00; [/ SNALE
CMDR |= (Ox1 << 1); //EEEWRITEAL
while(CSR & (@x1 << 8)); / 1 ERE T ORI

if(!CMDR & @x1)

printf(“Transfer error!!\n”);

TXR = 0x01; [ IMEALALE
CMDR |= (Ox1 << 1); //EEEWRITEAL
while(CSR & (@x1 << 8)); / [T ORI

if(!CMDR & @x1)

printf(“Transfer error!!\n”);

TXR = Ox51; / 1 EERIAL T/ SEEE
CMDR |= (@x1 << 4) | (Ox1 << 1); //ZESTART,WRITEfL
while(CSR & (@x1 << 8)); / 1R CIR

if(!CMDR & @x1)

printf(“Transfer error!!\n”);
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CMDR |= (Ox1 << 3) | (@x1 << 2) | (ox1 << 2); //ESTOP,READ, ACKfi
u32data = RxR; //:BIEE
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15 I2S

15.1 fgik

EARYEHI 28 B T 1°S K PCM 7 s 141 5 S5 JECODECHE LT« IPSHIPCMEBELT » S 8% 5 Ml i
8> 16 » 18 » 20f124{ I HHF AR /LB | -

EAE18/20/241 S L #R BT » BRE/e B i PR (R R — (E32{ AY T & -

B2 E A SRR R MSB 24/20/18 LR HAMAYLSBELFF R EE R - E1E16MLFE R
1F - AEERGE S (E320 FHIMSBRI/E R E Pk ik (B F A E32(L FHILSB -

15.2 f
®  IEI’S fp IS B ThAR
B CERAIARERE
B 7% 8,16,18, 20,241 HIBEE
B TR
® TIPCMY HS:E A IIEE
B CTRRAAIAREE
B 7% 8,16,18, 20, 24{1 HIBAEE
B IR TES
B R A EREE R AU A BN AR
® IRl DMAZKE H kS T
® EPETTIRE
15.3 FHRE
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! \ 4 \ 4 }
3 AHB Bus Master AHB Bus Slave 1
| A X A A |
} 4 A \ 4 \ 4 :
3 Record E RFIFO DMA ; PFIFO E Control |
i FIFO Control Control Control Play FIFO Register ;
} A A A A :
| < A 4 \ 4 \ 4 \ 4 ~
b ™ A A =
} \ 4 \ 4 !
! 125 PCM
} A A }
| \ o Mux
77777777777777777777777777777777777777777777 ——
< >

15.4 FiF<s

Register Address R/W Description Reset Value

12S_BA = 0xB000_9000

ACTL_CON 12S_BA + 0x00|R/W Audio control register 0x0000_0000

ACTL_RESET 12S_BA + 0x04|R/W Sub block reset control register 0x0000_0000

ACTL_RDESB 12S_BA + 0x08|R/W zgﬁ‘j destination base address register for 0X0000_0000

ACTL_RDES_LENGTH 12S_BA+ 0x0C |R/W DMA destination length register for record [0x0000_0000

ACTL RDESC 12S BA + 0x10|R DMA destination current address register 0x0000 0000

- - for record -

ACTL_PDESB 12S_BA + 0x14|R/W BZQ/A destination base address register for 0x0000_0000

ACTL_PDES LENGTH 12S_BA + 0x18|R/W DMA destination length register for play |0x0000_0000

ACTL_PDESC 12S_BA+ OXIC |R ]I%l;/lrﬁa)(liestmatlon current address register 0X0000_0000

ACTL_RSR 12S_BA + 0x20|R/W Record status register 0x0000_0000

ACTL_PSR 12S_BA + 0x24|R/W Play status register 0x0000_0000

AUG. 14, 2018

Page 154 of 304

Rev 1.02



NnUvoToN

NUC970/N9H30

ACTL_I2SCON 12S_BA + 0x28|R/W 12S control register 0x0000_0000
ACTL_COUNTER 12S_BA+ 0x2C |R/W DMA counter down values OXFFFF_FFFF
ACTL_PCMCON 12S_BA + 0x30|R/W PCM interface control register 0x0000_0000
ACTL_PCMSI1ST 12S_BA + 0x34|R/W PCM interface slot1 start register 0x0000_0000
ACTL_PCMS2ST 12S_BA + 0x38|R/W PCM interface slot2 start register 0x0000_0000
ACTL RDESB? 12S_BA + 0x40|R/W DMA d_estlnatlon base address register for 0X0000_0000
- record right channel
ACTL_PDESB2 12S_BA + Oxd4|R/W DMA destination base address register for 0X0000_0000

play right channel

15.5 ThRETH AL

15.5.1 I°S F/{EEREEE

{ERTERE - AIEEESLAVE(ACTL_I2SCON[20]) 1 - E A

Ean
RiEE4

F50

{EBEFE(E 1S 11 I (ACTL_I2SCON[1:0] = 1) AE 842 L ffsi s - PCMY Il L AE (o F E A

= o

FRER BT T ¢

AN EGUREBL T -

Audio
Controller

——MCLK—
BCLK—»
WS—p
——DOUT—P»
~—DIN

Audio
Codec

Audio
Controller

——MCLK—»
-—BCLK
~-—W5
——DOUT—P»
~—DIN

15.5.2 I°S K5 ELE
PSEIIFIAE P BAPLL » UPLLEHMNIGR » oA B12S_S(CLK_DIVCTL1[20:19]) 7k it

R
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XT1_IN
CLK_DIVn L
APLLFout — (+ (I°5_SDIV+1))

A ACLKOut
I1?S_SDIV CLK_SW4 | 125 _srcCLK

(CLK_DIVCTL1[18:16]) =S

CLK_DIVn %’
(+ (IS_N+1))

UCLKout

CLK_DIVn 4

UPLLFout — (+ (I°S_SDIV+1))

1’s_s I’S_N 1’s
(CLK_DIVCTL1[20:19]) (CLK_DIVCTL1[31:24]) (CLK_HCLKEN[24])

CLK_DIVCTLL = (CLK_DIVCTLL & ~(0x3 << 19)) | 0x2: //EEFEAPLL 5 12Si% 5

15.5.3 I°S B A\ Bt B RN E

ST B A58 MCLK K BCLK it - 405 2 31 F 1S 1=t » N RS B MCLK ]
T o

— R Ry T i R IS B SEE e IEPLL H PLLE B A5 4 12.288MHz » 16.934MHz
5 11.285Mhz » i LL48000HZEREER » 167 Eofhi i Ry B g 5] » SREIAN o3 E R R

% AficodecsZ R 256 5 FREE A » MCLKHYETEITAATT -
MCLK = 256 * 48000 =11288000 Hz = 12.288MHz

FLDALS PR R i A5 - BCLKHGRH 7oA T
BCLK =48000 * 16 * 2 = 1536000 Hz = 1.536MHz

R AT B 4 R (EPSR(ACTL_12SCON[19:16]) 5 12.288/12.288-1=1-1=0

BCLK_DIV(ACTL_I2SCON[7:5])% (12.288/1.536)/2-1 = 8/2-1 = 3
ACTL_I2SCON = ACTL_I2SCON & ~(OxF << 16); //PRS=0
ACTL_I2SCON = ACTL_I2SCON & ~(@x1 << 4); //PLLEELEHEPRS 4348
ACTL_I2SCON = (ACTL_I2SCON & ~(@x1 << 5)) | ex3; //BCLK_DIV=3

15.5.4 F&E DMA
1?Sfif FADMASR B3R 5% 2 A1 - AHRAEIDMAREEERHALIT -

i B gk A A DMARLRE( B a7 (Fe5 - ACTL_RDESBHNIACTL_PDESB - Fir/g 5 & MIEIAY L
BERUEE (AR E - —RAGRE g RN — PRI RR ARV EE 2= ] -

DMA#E £ &5 Fes — ACTL_RDES LENGTHFIACTL_PDES_LENGTH - {5 DMAZE &
JAE_‘ o
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DMAHE Filfir BEfs~a7es — ACTL_RDESCHIACTL_PDESC - A5/~ HAIDMATE R SGE AL
BRIVALE » WTAHRYRE H RIDMAZERIA FTRIR(E FEVE A 20 DIAEREG SH A FEREh E -

Bl ooh @ AMH OB OH fp > B & i & B R_DMA_IRQ_SEL(ACTL_CONI[15:14]) -
P DMA_IRQ_SEL(ACTL_CON[13: 12])/51EEDMAEZ<<<;§&§TU2 14 » 18HY £ G &8 4= o

BroE A W B o B B b BF o 4 M8 ¥ B R_DMA_IRQ_EN(ACTL_CON[21])
P_DMA IRQ_EN(ACTL_CONI[20Dfir. »

DMAZLE KA LA B ilan T~ o

ACTL_PDESB = 0x80001000; /BB FHINTEALE

ACTL_PDES_LENGTH = 2*1024; /1 R R 2k fi T4l

ACTL_I2SCON = (ACTL_I2SCON & ~(Ox3 << 12)) | (@x1 << 12); //thBriss 1/2 DMAEEHE
ACTL_I2SCON |= (Ox1 << 20); / /B @ e

A T 37 8 3 ELP_DMA_RIA_SN(ACTL_PSR[7:5])5ZR_DMA_RIA_SN(ACTL_RSR[7:5])fir {541
DMAIEE B EE AW—(EANFEE o EEiissE 2 I(E f2 - SEEEUSHF AAIEEE » AIEE
BEDMATEEEHECES A 2/8 ([ B -

ERGETHE TEH NI R RN EDMAE TR FEHIBEEH - %\%“*g?ﬁ“cfﬂ%k—%ﬂﬁéﬁﬁé
ACTL_COUNTERZ {75 » EDMAE | —EHIEN; » F{ras EPEI’Jﬁ PR > B EME F08F -
HATEEIRQ_DMA_CNTER_EN(ACTL._CONI[A])fr &84 b s i

ACTL_COUNTER = ©x1000; / /3B EIE A {E Fy0x 1000

while(ACTL_COUNTER>0x30); / /TR S/ N ex30

#ZE &M (zero crossing detection) A e HIAE DMALE i A Y 805 /2 5 22 R O BUIR  9 LR A ik
5% > AL EIRQ_DMA DATA_ZERO _EN(ACTL_CON[3])fr &4 i i i g

15.5.5 DMA BB NEERIERF
{55 FH1%S 18, 20, 24fir TTI% » 194 R BB E DMAGE (& P9 &1 & (5 F 22 323 7T -
NTERI%S 167 7T B

mE(fes)
BRI DMA &k (%i87E)
0x1000 FEEEE — LSB firyté
0x1001 fEEEE — MSB fir 4l
0x1002 g — LSB fizyt4H
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0x1003

HEE — MSB izt

0x1004

fEEERE — LSB fir r4H

0x1005

FEEEE — MSB fiztaH

0x1006

HEgE — LSB firyts

0x1007

HEE — MSB iy T4l

FEREALHE

DMA &k (i)

0x1000

FEEEE — LSB firyta

0x1001

JEREE — MSB fizyté

0x1002

FEEEE — LSB firyTé

0x1003

FEEEE — MSB fiztdH

0x1004

FEEEE — LSB firyt

0x1005

FEEEE — MSB fiztdH

0x1006

/REE — LSB firyci

0x1007

FEREE — MSB fiztdH

15.5.6 THEENRE

BB A 1S KRPCM > i

NUC970/N9H30

B BLOCK_EN(ACTL_CONIO]) - AREEERT{# A/ -

| ACTL_CON = (ACTL_CON & ~0x3) | ox2;

/ /EEFEPCMA  H

15.5.7 PCM /EHECE
—({EPCMS - EIFEIZATT -
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Fs /_\ ) ) ) SS /7
Juguuyguuyuuygulyl
v (OO0
_____< o [:

BCLK

Lot 5% 5 55 /—ss
P 1X2x X?XS 16X17x x23 0
osition
P 5% 5% 55 \—ss
SLOT1 SLOT2 FS_PERIOD -1
SLOT1_X_START SLOT2_X_START

SLOT1_O_START (ACTL_PCMS1ST[25:16]) = 1,
SLOT2_O_START (ACTL_PCMS2ST[25:16]) = 16, BCLKP (ACTL_PCMCON[0]) = 0

W EE > AR ACETECERVEM A
1. WEFSZ REHY R4 8 — FS_PERIOD(ACTL_PCMCON[25:16]) -

2. SLOT1_x_START J SLOT2_x_START [E # FS 19 ¥ #F %t - ACTL_PCMSIST K
ACTL_PCMS2ST -

SR 51T B — (B Fy8kHZ » — (MBI 15 32bits - RI(ERET AV T (R IPShE
JRARS§% F524.576MHzZ)

//BCLK=24.576Mhz/48 = 512k
ACTL_PCMCON = ACTL_PCMCON | (23<<8));

32+32
(63<<16) | 0; //FS= 512/64=8k, //BCLKP = 0

//FS_PERIOD
ACTL_PCMCON

//SLOT1_0_START = 1
//SLOT1_I_START = 1
ACTL_PCMS1ST = 0x00010001;

//SLOT2_0_START = 33
//SLOT2_I_START = 33
ACTL_PCMS2ST = 0x00210021;

15.5.8 BB

S8 53 1 m] s IR A R I BB IR R 1A [F U A FIHIDMAGR F A - 5 (Ee e s 8 —
R T N B A T A S B A SO R

FEIRE A5 EACTL_RDESB2 K ACTL_PDESB2Z{+asts & % 70 &l 2 125 B ir ik -
JE A JACTL_RDESB K ACTL_PDESBIE| & i & 1°S /A2 i PCM slotl/#E » ACTL_RDESB2
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FACTL_PDESB2HI:E i B IPSAEEEPCM slot2iy s -
F 3% & SPLIT_DATA(ACTL_RESET[20])sREX BN THAE - BXBI B 73 &% - BUBERUIRT (LS

I AENWT

AUG. 14, 2018

A IE-1

DMA 4% &

0x1000 frEEE — LSB fizyT4H
0x1001 frEEE — MSB firtél
0x1002 /e — LSB firtéH
0x1003 fEEEE — MSB firtél
0x1004 /e — LSB firtéH
0x1005 fEEEE — MSB firtél
0x1006 feEEE — LSB {izyr4H
0x1007 /e — MSB fizytéH

BB -2

DMA & {#;

0x2000 HEEE — LSB firytal
0x2001 g8 — MSB firtél
0x2002 g — LSB fizytal
0x2003 AEiE — MSB fizys
0x2004 FRgE — LSB firytal
0x2005 FEgE — MSB firté
0x2006 AREE — LSB firycsd
0x2007 FEgiE — MSB firté
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16 JPEG 4Rf#EtG2s
16.1 fEat

NUC970/N9H30

JPEG mfpias 2 AP 5= (Baseline Sequential Mode) [YIPEGEFRER (BB 4 AR A4 i H.

SERTFEISO/ECE]fE124:10918-1(T.81).

16.2 4

SRHRAE AL S YChCr 4:2:2/4:2:0 DARIRFE(Y only)k& =52 &
N EHRTEAT S YCOCr 4:4:4/4:2:2/4:2:0/4:1:1 LUK PRFE (Y only)kg =82 (5
SCHHiERS YChCr 4:2:2 FEtAE

SRR TS JFIF R EXIF f24EAY JPEG MBS X 4mtt
% Capture 1 JPEG Fifi e BJIH% 45 HEAE

SCHF IPEG [l AR RS RIS R5 i =

SRS RIS i AL/ Y 4 AR A
YFHER R BRI

YR =R LR R

YRR R SR RS L E R S R

TEGRBS AT N SRR (18 ) B2 G UR TIRE

TEARBG AT ARSI SR/ NIRE

SRR E (L B AR A5 =

TEARIGE 0N SR R R LR R A E S 1
TEGRIEIEEC N SR et oA

16.375BEE
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from Capture
to Playback

<

JPEG Codec

AHB_Master_Biu

Pre-/Post-
Processing

—;D" ORAM
16x32 [

DCT/
IDCT

IRAM
8x64

Quant |«

—

TRAM

\4

72x15

VLE

—D__ ZRAM
64x12x3

AHB_Slave Biu

Host
Interface

QTAB
64x8x3

VLD

IQuant

HTAB
352x8

16.4FF23

R : Read only, W : Write only, R/W : Both read and write, C : Only value 0 can be written

Register Address R/W/C Description Reset Value
JPG_BA = 0xB000_A000
JMCR JPG_BA + 000 RIW JPEG Engine Mode Control Register 0x0000_0000
JHEADER JPG_BA + 004 RIW JPEG Encode Header Control Register 0x0000_0000
JITCR JPG_BA + 008 RIW JPEG Image Type Control Register 0x0000_0000
RESERVED JPG_BA +00C R/W Reserved 0x0000_0000
JPRIQC JPG_BA +010 R/W JPEG Encode Primary Q-Table Control Register 0x0000_00F4
JTHBQC JPG_BA +014 R/W JPEG Encode Thumbnail Q-Table Control Register 0x0000_00F4
JPRIWH JPG_BA + 018 R/W JPEG Primary Width/Height Register 0x0000_0000
JTHBWH JPG_BA +01C RIW ':Jsriit@ﬁloy(;e Thumbnail Width/Height Register(For Planar 0x0000_0000
JPRST JPG_BA + 020 R/W JPEG Encode Primary Restart Interval Register 0x0000_0004
JTRST JPG_BA + 024 R/W JPEG Encode Thumbnail Restart Interval Register 0x0000_0004
JDECWH JPG_BA +028 R JPEG Decode Image Width/Height Register 0x0000_0000
JINTCR JPG_BA +02C R/W JPEG Interrupt Control and Status Register 0x0020_0000
RESERVED | oA 8 ow Reserved 0X0000_0000
JPG_BA +038 -
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JDOWFBS JPG_BA +03C R/W Decoding Output Wait Frame Buffer Size OXFFFF_FFFF
JTEST JPG_BA + 040 R/W JPEG Test Control Register 0x0000_0000
JWINDECO JPG_BA + 044 R/W JPEG Window Decode Mode Control Register 0 0x0000_0000
JWINDEC1 JPG_BA + 048 R/W JPEG Window Decode Mode Control Register 1 0x0000_0000
JWINDEC2 JPG_BA +04C R/W JPEG Window Decode Mode Control Register 2 0x0000_0000
JMACR JPG_BA + 050 R/W JPEG Memory Address Mode Control Register 0x0000_0000
JPSCALU JPG_BA + 054 R/W JPEG Primary Scaling-Up Control Register 0x0000_0000
JPSCALD JPG_BA + 058 R/W JPEG Primary Scaling-Down Control Register 0x0000_0000
JTSCALD JPG_BA +05C R/W JPEG Thumbnail Scaling-Down Control Register 0x0000_0000
JDBCR JPG_BA + 060 R/W JPEG Dual-Buffer Control Register 0x0000_0000
RESERVED JPG_BA+ 064~ R/W Reserved 0x0000_0000
JPG_BA +06C
JRESERVE JPG_BA + 070 R/W Primary Encode Bit-stream Reserved Size Register 0x0000_0000
JOFFSET JPG_BA + 074 R/W Address Offset Between Primary/Thumbnail Register 0x0000_0000
JFSTRIDE JPG_BA + 078 R/W JPEG Encode Bit-stream Frame Stride Register 0x0000_0000
JYADDRO IPG_BA +07C RIW Ldgz?}gggfsr;ter’or Packet Format Frame Buffer-0 Start 0X0000_0000
JUADDRO JPG_BA +080 R/W U Component Frame Buffer-0 Start Address Register 0x0000_0000
JVADDRO JPG_BA + 084 RIW V Component Frame Buffer-0 Start Address Register 0x0000_0000
JYADDR1 JPG_BA + 088 RIW A\\(ddics)?}ggg;asr:ter or Packet Format Frame Buffer-1 Start 0X0000_0000
JUADDR1 JPG_BA +08C RIW U Component Frame Buffer-1 Start Address Register 0x0000_0000
JVADDR1 JPG_BA + 090 RIW V Component Frame Buffer-1 Start Address Register 0x0000_0000
JYSTRIDE JPG_BA + 094 RIW Y Component Frame Buffer Stride Register 0x0000_0000
JUSTRIDE JPG_BA + 098 R/W U Component Frame Buffer Stride Register 0x0000_0000
JVSTRIDE JPG_BA +09C R/W V Component Frame Buffer Stride Register 0x0000_0000
JIOADDRO JPG_BA + 0A0 R/W Bit-stream Frame Buffer-0 Start Address Register 0x0000_0000
JIOADDR1 JPG_BA + 0A4 RIW Bit-stream Frame Buffer-1 Start Address Register 0x0000_0000
JPRI_SIZE JPG_BA + 0A8 R JPEG Encode Primary Bit-stream Size Register 0x0000_0000
JTHB_SIZE JPG_BA + 0AC R JPEG Encode Thumbnail Bit-stream Size Register 0x0000_0000
JUPRAT JPG_BA + 0BO Rw | JPEC Planar Format Ercode Up-Scale Ratio and Packetl,0000_o000
JBSFIFO JPG_BA + 0B4 R/W JPEG Bit-stream FIFO Control Register 0x0000_0032
JSRCH JPG_BA +0B8 R/W JPEG Encode Source Image Height 0x0000_OFFF
RESERVED | oA 08¢~ ow Reserved 0x0000_0000
JPG_BA +OFC -
JQTABO JPG_BA + 100~ R/W JPEG Quantization-Table 0 0x0000_0000
JPG_BA + 13F
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JPG_BA + 140 ~ o

JOQTAB1 - R/W JPEG Quantization-Table 1 0x0000_0000
JPG_BA + 17F
JPG_BA +180 ~ o

JQTAB2 - R/W JPEG Quantization-Table 2 0x0000_0000
JPG_BA + 1BF
JPG BA +1C8 ~

RESERVED - R/W Reserved 0x0000_0000
JPG_BA + 1FC

16.5 ThgEEREA
16.5.1 EhECEAEE(Memory Access)
TEIFIERIEEL T BRI OIS A 7 EISDRAM .

Frame Memory

» Starting address
. Line 1
Stride
Strid Line 2 Image to encode
he Line 1
Line 2
Line 3 — :
Stride Line 3
/ Line 4
Stride Line 4 Line 5
Line 5

NEFRR AT B SDRAM A Y BRI F a5 .
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Frame Memory

» Starting address
. Line 1
Stride
St Line 2 Decoded Image (Raw data)
e Line 1
Line 2
Line 3 - :
Stride Line 3
Stride Line 4 Line 5
Line 5

FH = ] {5 F 2 (stride) D AE e el 52 (G L 21 B8 F Y BRI R 7 _ERVERALIE. N EIFR A #
B F 2P iR D RE e H AR R A B B B SR E.

Display Frame Buffer Memory

R Decoded Image (Raw data)
] Line 1 « ] Line 1
Line 2 « ] Line 2
Line 3 P S Line 3
Line 4 P A — Line 4
Line 5 P A — Line 5
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16.5.2 JPEG %1%
16.5.2.1 JpegiEfir

JPEG 7 15 il 515 7t (bit-stream). {£ &34 Jpeg 'y B AS B AR BB G AT 2 AT, WA JH S Jpeg 1 (i (St
SOEIMCR[1] = 1% EIMCRIL] = 0). 75 HIl AR5 sy S SR v] GE & 2853207

16.5.2.2 B{k-3%

® &{L#JEF Quantization Table Order

RERAEF NI FIRSR_EAYIRA 2 EHY.
B4, LA mH 2R AR

10 19 23 32 39 45 52 54

20 22 33 38 46 51 55 60

21 34 37 47 50 56 59 61

35 36 48 49 57 58 62 63

BHIPEGE(LFE, B AS{FesMIERFZO0, 1,5, 6, 14, 15,27,28 ...... 63.
{HE AR _EAYzig-zaglHF41720, 1, 2, 3, 4,5.....63.

® HAEFE

1£535 ANIPEGEALFR 2 AT, W HICHER B ERAVITERIREE E F° 0’ (IMCR[2] =0).415-IMCR[2] =1KF,
77 AJPEGE{L72(JPB_BA+0x100 ~ Ox17F) ¥ &r 2 Hy.

16.5.3 —4RES
S E EHAEL
1. R JPEG fEfir
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2. BAE(LFE
3. EEE ANESE EHIRELE AL
B CPHEE(Planar format) @ Y/U/V jE4afiriik (JYADDRO / JUADDRO / JVADDRO)
B 2% (Packet format) : EieHELA(IEE (JYADDRO)
4. FERHHEERAY HAEAkE. (JIOADDRO)
5. ;ﬁﬁﬁﬁﬁ% ZELNE s
B OE PRGNS ENTERS (JPRIWH)
u :ﬁiﬁﬁﬁ%ﬂéf LR EE (JSRCH)
6. EMGVIEEREME:
B EEF& L (Planar format)
& YU/ EEESE (JYSTRIDE / JUSTRIDE / JVSTRIDE)
B 2ERE L (Packet format)
& EEESE YSTRIDE 8245 %, JUSTRIDE/JVSTRIDE 8% & s 2
7. BCELRISEAIE
s E AmbSEE(. (IMCR([7] =1)
G 4mts (JMCR[5])
4ilg s 4Rt (JMCRI4])
i =C (IMCRI3])
& YUV422
& YUV420
8. EXE4miHIETH (JHEADER)
9. [HeedmtSHET JINTCR)
B (HREARIESERCHET (ENC_INTE)
w.%ﬁﬁ%ﬁﬁuwmm
B 3%5F IMCRI[0] = 1, Zkf& 2% E JMCR[0] = 0.
11. %’%—}éﬁﬁ%mﬁkﬁlﬂléﬁ

16.5.4 BEBCKGHS

£ T EAA M WidthflHeightfs 1Y 2 R 4618 F A E 1S, Upscale_WidthF1Upscale_Height ik
%18 R R A .

X ratio = ((Upscale_Width — 1) / (Width — 1)) * 1024

Y ratio = ((Upscale_Height — 1) / (Height - 1)) * 1024

AR PR R ERE RO SRISLIAE, 7] LA E M SE IPEGHREH A, A FH LA N HYSCE ZERL.
1 SCERURER (JUPRAT)
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B S_HEIGHT: & EHIBUR

B S _WIDTH: 24 REHTIACK
2. (HRESmEBIECARTIRE (JPSCALULE] = 1)

B 8X: fHRE ERBERISIONTIAE
BB Bamtd s Uk AR R — Y IHVE R &R N — 1T PRV Y&k RS . PR DA FE
RHYEL G o S FeR {75 e
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Reset JPEG Engine

l

Write Quantization Table

A

Set Raw Data Address

l

Set Bitstream Address

l

Set Encode Image Dimension Property

A

Set Encode Raw data Property

A

Set Encode Mode & Encode Format

A

Set Encode Header

A

Enable Interrupt for Encode

A

Set Encode Upscale function

E——

Packet Format

JMCR Register

1 ENG_RST : Soft Reset JPEG Engine

REG_JQTABX Register

JYADDRO Register
Planar Format

JYADDRO /JUADDRO / JVADDRO Register

.

JIOADDRO Register

JPRIWH Register
27:16 P_HEIGHT : Primary Encode Image Height

11:0 P_WIDTH : Primary Encode Image Width
JSRCH Register
11:0 JSRCH: Encode Source Image Height

JYSTRIDE / JUSTRIDE / JVSTRIDE Register

JMCR Register
ENC_DEC : Encode/Decode Mode
PRI: Encode Primary Image
THB: Encode Thumbnail Image
EY422: Encode Image Format (YUV422/YUV420)

wh O~

JHEADER Register
P_JFIF: Primary include JFIF Header
P_HTAB: Primary include Huffman Header
P_QTAB: Primary include Quantization Header
P_DRI: Primary include Restart Interval
T_JFIF: Thumbnail include JFIF Header
T_HTAB: Thumbnail include Huffman Header
T_QTAB: Thumbnail include Quantization Header
T_DRI: Thumbnail include Restart Interval

ORrNWMUTON

JINTCR Register

3 ENC_INTE: Encode Complete Interrupt

JPSCALU Register
6 8X: Primary Image Up-Scaling For Encode
JUPRAT Register

AUG. 14, 2018

29:16 S_HEIGHT: Image Height Encode Up-scale Ratio
13:0 S_WIDTH: Image Width Encode Up-scale Ratio
v -
. . JMCR Register
‘ Trigger JPfG Engine 0 JPG_EN: JPEG Engine Operation Control
‘ Wait for Encode Complete Interrupt ‘
End
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16.5.5 JPEG f#t%

16.5.5.1 —f&fiFEns

R RIS VR AR P DL ol e {18 T AR B Al DA R s (B s
EGEN Y I

1.
2.
3.

JPEG 1811
S E T ARG R VR 4Rz k. (JIOADDRO)
SR YUV & izt
B FrERE(Planar format)
® Y/UIV #Eafirkk (JYADDRO / JUADDRO / JVADDRO)
B 2UERE A (Packet format)
&  SREEEAArE (JYADDRO). & A P& =, YUV IR 8 E Y Ak O A i 3%
JPEG RS sk S5 E 4T & (B4t =(F, YUV IR gR frir i A A e i (A E
H(raw data)Hifi e 47
a5 T PR ORI A =
B EEAEIERE (JMCR[7] = 0)
S TE S o R B RS dElE 25 QITCR[4])
(i BEARRAENE SE & (5 1EDhRE (JITCR[S])
(S B ARSI, M 4RTE EE K 2R ThAE (JITCRIO])
s E S = (JITCR[16:13])
¢ “PHEtgz(Planar format)
€ 2Erg = (Packet format):
RGB888/RGB565/RGB555/YUV422/RGB555R1/RGB555R2/RGB565R1/RGB565R2
{HEgEfEHE THET(JINTCR)
B :%E DEC INTE &1
B :%E DHE_INTE &1
B :%E DER_INTE &1
fitgaEHALGA#ES (JINTCR)
B 52E JMCRI01Ry 128 &2 E JIMCR[0]/ 0
FHEER SRR TP B
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Reset JPEG Engine

1

A

Set Raw Data Address

l

Set Bitstream Address

Wait for Header Decode Complete
Interrupt

End

ESERRPRBRIENS 2 1%, el IS YUV BREE JITCR[10:8]) DU BRI TS (JDECWH)

HYERE.
SAGRE AT

e

NUC970/N9H30

JMCR Register
ENG_RST : Soft Reset JPEG Engine

Packet Format

JYADDRO Register

Planar Format

JYADDRO /JUADDRO / JVADDRO Register

JIOADDRO Register

JMCR Register
i 7 ENC_DEC : Encode/Decode Mode
JITCR Register
Set Decode Mode & Decode Format 16:13 ARGB888/PLANAR_ON/ORDER/RGB555565: Output format
5 DHEND: Header Decode Complete Stop Enable
4 DTHB: Decode Thumbnail Image Only
0 PDHTAB: Programmable Huffman Table for Decode
A JINTCR Register
Enable Interrupt for Decode 6 DHE_INTE: JPEG Header Decode End Wait
2 DEC_INTE: Decode Complete
l 1 DER_INTE: Decode Error
. . JMCR Register
Trigger JPEG Engine 0 JPG_EN: JPEG Engine Operation Control

1. RERRMSHY B RIS (JPRIWH)
B EEAELLAFEEER JPEG A& ECEE Bl P IE.
2. sEERHmENE (CAER S (Packet format) N 755 E)
B 8k (JYADDRO)
B iR ES] JYSTRIDE . QIR A EREREINEE PR G FN G &S MR EE S
1> 0.
3. EbRIEE AR AE Y TR B B AR AR

AUG. 14, 2018
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4. FRHEOSSER P E

( Start )

A

NUC970/N9H30

Set Bitstream & Output data address

Decode Flow - Part 1

Enable Input Wait function
Enable Output Wait function (Packet Only)

A

Enable Window Decode function

Wait for Header Decode Complete Interrupt 4@h Decode Input Wait buffer control

4

Decode Flow - Part 2

Get JPEG color format & Image size
Change Output data address (Packet Only)
Enable Output Wait function (Packet Only)

4

Enable Window Decode function

Resume the decode operation

4@ header decode end wait interrupt

|

Output Wait Interrupt Routines

Deal with Decode Output Wait buffer control (Packet Only)
Deal with Decode Input Wait buffer control

l

Wait for Decode Complete Interrupt

e

16.5.5.2 4E[Ef#EHS
P HTE LA

£ T E A 01, WidthFTHeight 2 73 [F 44 B B 02155, ifif Downscale_ Widthf1Downscale Height
FonlE F &aEAE MR RS, (4E/INEFIII1& =L/ 320)

X ratio = (Downscale_Width / (Width — 1)) * 8192
Y ratio = (Downscale_Height / (Height — 1)) * 8192

{I47K£ 18000 x 18000 {5: 224761 640 x 480 {REBLEL |
® JKSFEEfH] =640/ 18000 * 8192 = 291

AUG. 14, 2018
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® = E L =480/18000 * 8192 = 218

FEP &L (planer format), S (ELLFTA0 N EAZUATY I WidthAIHeight %= 7R R 4G 1= 7 BV A S 1
Downscale_WidthF1Downscale_Heightz= R[&El F &8 a4/ NM& Y e A= GE(ELLBIRA AR 58192)
X ratio = Width / Downscale_ Width/2 -1 (0=Xratio=15)
Y ratio = Height — Downscale_Height (0= ratio=63)
WIS BB RE ARt 4R/ NDRE, = B DA B s s 45 TR B 2 RS A DA T s =
1. SEHE/NELBI
B 2ER& = (Packet format) (JUPRAT)
B EEfg L (Planar format) (JPSCALD)
2. [HREMES4E/ NEE (JPSCALDILS] = 1)

16.5.5.3 1REG A

JPEGF s 7 Ry B iRz, IS (ELRE fuat H P AR S RIE T e e € TS [ s B ss, 20
(& Ffr . SR T YR T AR R g 0 AR B I (3 A AR M o e A B (I T B T DA e e ir
WIN_DECH;(HAE, 1 H AR & I8 7] AL 2y (725 JWINDECO~JWINDEC2 i 1. 35/ £ M
FESH e/ NER LR 16X16, o4 MRS (8] (B s s H SR (AR HY.

Display Frame Buffer Memory

«—Stride

Full Image (Raw data) MCU

g avlenlen 0.0)|(1,0)|2,0)|3,0)|40)|5,0) (5)
12)eo)6oe— O8] [§WD] [PADIIER)] (CRVITERY
lesles I, (R [CYER) [ERAER)

03)(1,3)]2,3)]3.3))4,3)|(5.3)
04| (1,424 |CH|44D| 5.4

0,5)[(1,5)(2,5)|(3,5)|(4,5)|(5,5)

WS PR RE R B RS DORERE, o] DAGE A T iy 7 =(a% e -
1. FHEREEE Set the region window of and End MCU
B EOE B REGREAE JWINDECO)

B O ST R (JWINDECY)
B SUEREES T IE JWINDEC?)

AUG. 14, 2018 Page 174 of 304 Rev 1.02



NUVOTON NUC970/N9H30

16.5.5.4 fiRtE g haE (AL R Mt =\ (Packet Format)i s )

FEA R R RS 45 o1 T B Z AT D JE R P s O FOPRIWHE G E 5 HYTRE. T B 1y Offset
TEHE P IEAIRAR R LA 2 S (YSTRIDE). AR Offset fy 0, Fn IS H AR EORHE AR,

Frame Memory

» Starting address

. Line 1
Stride
N
Offset
\VA
Line 2 Decoded Image (Raw data)
N Stride Line 1
Off\‘/set '
Line 2
Line 3 - :
Stride Line 3
N
i / Line 4
Line 4 Line 5
Stride ¢
N
Offset
V
Line 5

16.5.5.5 #rEa gt A 1 (Software Decode Input Wait)

& JPEGAE A RB AR U il A ACTR R A% 5T A NTIPEGHE TR 1T A5 77 I 4% (B 1 A/ INE 2K BRI AN 4%
il AR Er e R/ NHIMACRHEHYBSF_SELRE. ik Ela K/ NE2KB(BSF_SEL=1), &
AP s A iy A £ PEIPEG Z Al EARL A St A LK BB T 21X &5 {7 i Yy e o — ([ 2 &
Al

1. JPEG f#tfh Buffer 0 PYY &R [FIRF GRS M EORHEE] Bufferl py.
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DRAM
JPEG File
Bitstream L
JPEG Buffer 0 H/W Decode Bistream JPEG
Bitsteam | S/W Fill Bitstream___|  Bistream Decoder
Buffer 1
Raw Data

2. JPEG fi#hi5 Buffer 1 oy &5k, [FHF AR & RHEE] Buffer 0.

DRAM
JPEG File
) Bitstream
JPEG | S/W Fill Bitstream Buffer 0 JPEG
Bitstream Bitstream | H/W Decode Bistream Decoder
Buffer 1
Raw Data

3. EEENER 102 EEIEHE SR ThEr A

16.5.5.6 fiEhEi %45 (Decode Output Wait)

S S22 ST T D A AR A L 1 S A 2 JPR G S i T ) T BB 5] B
B T T L O A M R A N B B (IS o PR A (TR, 5 1] A5 SAIPEG
LIS 15 7 L T g 77 2R 22 T

AR FH PR S e st H S R DhRE, F P o] AAE R PRASEBRRS &5 o o B 2 i (P 4 tH Rk ) B R
HNSEELD T
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s gy AR A AL HERT AN
B {7k JYADDRO
B OE R E RN IDOWFBS
¢ E{rE Word.
&  ERIA/NVHZE MCU REIE 5L
[EpE ARSI F 5 PETVINTCR)

W 50E DOW_INTE By 1 ((EREAFMSH T4 E)

il e rtstm L S RF TR
B =5E Dec_Scatter_Gather (JITCR[18]) 5 1

NUC970/N9H30

£ Dec_Scatter_Gather #:% & 1%, HAEME IP (B2 S L R/ NEHIDOWFBS HEREHE5:.
{E#5% Dec_Scatter_Gathersiz3 i=H%, F 7 A] AHIDOWFBS 1 0XFFFFFFFF2IPE Gf#hE 25 2 s %
B IR

16.5.5.7 g b F s P g i 2

1.

SRS BT (DOW_INTS)
B ERREHEDE.

B FE A LfE IDOWFBS 153 2R @AY A/, I 6% e HIEEAG ik Al 7] LAE JY ADDRO 15

2
VB b g T ET(DOW_INTS)
SE Nl R AR N
B {7 JYADDRO
W EE RS E R AN IDOWFBS
¢ E{7Z Word.
&  ERLK/IVER: MCU 43 &R/ NG 8
il At L SR D S
B %7 Dec_Scatter_Gather (JITCR[18]) & 1
HEVE 1~4 BRI e S k.
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Trigger 0

JYADDRO

JDOWFBS
Trigger 1
JYADDRO

JDOWFBS
Trigger 2
JYADDRO

JDOWFBS
Trigger 3
JYADDRO

JDOWFBS

Physical Memory Storage / Logical Memory

Raw Data 0

Raw Data 3 Raw Data

JPEG Engine S/W Writi

Raw Data 1

Raw Data 2
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17 RnZEHlEs (LCM)

17.1 kgt

RURTZEH RS0 £ 5 H 0SSR B G B B 2R e B B B B R B M B A A2
PR/ E G BRI AT LR B (8] G (e > JPEGERHE 28 Fl CAE(F AL R i (#es (SDRAM) Y
OSD[EZ%E -

iy a7t B T 42 ) SR Y iy A B BE AR =X TT DL packet YUV422 > packet RGB444 > packet RGB565 »
packet RGB666 > f{lpacket RGB888 -

FEOSD (iR ) Dife » ScFrpacket YUVA22H18/16/24{ HRE R HE -
% LCD#E g8 S i [P BUAIMPUZILCDM -

% LCDFE g8/ —(E#a&r L% - 6 H A IE SRR CPUT-FHERS 2 4N (SDRAM) HYRUREY
i .

17.2 =1
® Uik ABEEMEA
B YUV422, YUV444
B RGB444, RGB565, RGB666, RGB888

o SiREEIRTEA
B YUV422, YUV444
B RGB444, RGB565, RGB666, RGB88S

® EILENTRE 1 2048x2048
® [E{GR/ R
B KCEFEEE 1584
B R 15283
® 4K YUVECCIR60144 7
® —(EOSDIEFE AT SEN L FY

® I FFCCIR-656 (#5#HH) > CCIR-601 (EAIHSYNCHIVSYNC) 8fir/ 164rfyYUVEd S &
FRELYM TV AR B 28

® IREPIFAIFIMPU BUM G
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17.3 J78RIE
VPOST Block Diagram
AHB
AHB Interface
@ @
Bus Interface Unit
VA_DBE
Bus Master
ATl Il A
OSD_DBE C VA_FIFO) COSD_FIFO)
2 Y
Display Engine | 1l i §
D@TC ] Visdeo‘ Up}{OSD Up-
caling scaling
I I
C Mux )
Synthesis
YUV=>
Window RGB
Key
S
Display Interface
:[ Digital Display Output j:
vV
Encoder LCM
(=1
17.4 31728
Register Offset R/W |Description Reset Value
LCM Base Address:
LCM_BA = 0xB000_8000
DCCS LCM_BA + 0x00 R/W |Display Controller Control and Status Register 0x0000_0000
DEVICE_CTRL LCM_BA + 0x04 R/W |Display Output Device Control Register 0x0000_00EO
MPULCD_CMD LCM_BA + 0x08 R/W |MPU-Interface LCD Write Command Register 0x0000_0000

AUG. 14, 2018
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INT_CS LCM_BA + 0x0C R/W [Interrupt Control/Status Register 0x0000_0000
CRTC_SIZE LCM_BA + 0x10 R/W |CRTC Display Size Register 0x0000_0000
CRTC_DEND LCM_BA + 0x14 R/W |CRTC Display Enable End Register 0x0000_0000
CRTC_HR LCM_BA + 0x18 R/W |CRTC Internal Horizontal Retrace Timing Register 0x0000_0000
CRTC_HSYNC LCM_BA + 0x1C R/W |CRTC Horizontal Sync Timing Register 0x0000_0000
CRTC_VR LCM_BA + 0x20 R/W |CRTC Internal Vertical Retrace Timing Register 0x0000_0000
VA_BADDRO LCM_BA + 0x24 R/W |Video Stream Frame Buffer-0 Starting Address Register 0x0000_0000
VA_BADDR1 LCM_BA + 0x28 R/W |Video Stream Frame Buffer-1 Starting Address Register 0x0000_0000
VA_FBCTRL LCM_BA + 0x2C R/W |Video Stream Frame Buffer Control Register 0x0000_0000
VA_SCALE LCM_BA + 0x30 R/W [Video Stream Scaling Control Register 0x0000_0000
VA_TEST LCM_BA + 0x34 R/W |[Test Mode Control Register 0x0000_0000
VA _WIN LCM_BA + 0x38 R/W |Video Stream Active Window Coordinates Register 0x0001_07FF
VA_STUFF LCM_BA + 0x3C R/W |Video Stream Stuff Register 0x0000_0000
OSD_WINS LCM_BA + 0x40 R/W |OSD Window Starting Coordinates Register 0x0000_0000
OSD_WINE LCM_BA + 0x44 R/W |OSD Window Ending Coordinates Register 0x0000_0000
OSD_BADDR LCM_BA + 0x48 R/W |OSD Stream Frame Buffer Starting Address Register 0x0000_0000
OSD_FBCTRL LCM_BA + 0x4C R/W |OSD Stream Frame Buffer Control Register 0x0000_0000
OSD_OVERLAY LCM_BA + 0x50 R/W [OSD Overlay Control Register 0x0000_0000
OSD_CKEY LCM_BA + 0x54 R/W |OSD Overlay Color-Key Pattern Register 0x0000_0000
OSD_CMASK LCM_BA + 0x58 R/W |OSD Overlay Color-Key Mask Register 0x0000_0000
OSD_SKIP1 LCM_BA + 0x5C R/W [OSD Window Skip1 Register 0x0000_0000
OSD_SKIP2 LCM_BA + 0x60 R/W |OSD Window Skip2 Register 0x0000_0000
OSD_SCALE LCM_BA + 0x64 R/W [OSD Scaling Control Register 0x0000_0000
MPU_VSYNC LCM_BA + 0x68 R/W [MPU Vsync Control Register 0x0000_0000
HC_CTRL LCM_BA + 0x6C R/W |Hardware Cursor Control Register 0x0000_0000
HC_POS LCM_BA + 0x70 R/W |Hardware Cursor Position Register 0x0000_0000
HC_WBCTRL LCM_BA + 0x74 R/W |Hardware Cursor Window Buffer Control Register 0x0000_0000
HC_BADDR LCM_BA + 0x78 R/W |Hardware Cursor Memory Base Address Register 0x0000_0000
HC_COLORO LCM_BA + 0x7C R/W |Hardware Cursor Color RAM 0 Register 0x0000_0000
HC_COLOR1 LCM_BA + 0x80 R/W |Hardware Cursor Color RAM 1 Register 0x0000_0000
HC_COLOR2 LCM_BA + 0x84 R/W |Hardware Cursor Color RAM 2 Register 0x0000_0000
HC_COLOR3 LCM_BA + 0x88 R/W |Hardware Cursor Color RAM 3 Register 0x0000_0000

17.5 Threfai

AUG. 14, 2018

Page 181 of 304

Rev 1.02



NUVOTON NUC970/N9H30

17.5.1 LCD {ZfHlZs4mi2 itz
AE M HLCDYZE R SR RS SR AR © BRE DL AP ER - DU A Al FHAIRIE L -

S B VideoHi ) -
ek

#a{E
(DCCS)

BoELCD# i gs
(DEV_CTRL)

BRI BIB%RT
( BADDRO , FBCTRL )

A
B ELCDRE et M E 4 28
(CRTC_SIZE, CRTC_DEND, CRTC_HR, CRTC_HYNC, CRTC_VR)

i

B B SURARI 2
( VA_SCALE )

Start Trigger Video of LCD
(DCCS)

i
()

ZYEOSDH
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®

EFHOSD?

Yes
\4 No

BB OSDJE4ELE
( DCCS,O0SD_BADDR )

l

BB OSDJEE
(OSD_WINS,0SD_WINE)

i

HEOSDEZE
( OSD_OVERLAY)

A

I

OSD4g/R?

a%E OSDH I 5% No

(DCCS, OSD_SCALE)

i) OSD
(DCCS)

S ENE RGN -
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FoE AP
(HC_CTRL, HC_WBCTRL, HC_BADDR, HC_COLORX)

l

BB A A
(DCCS)

|

PERIREA AR L B
(HC_POSITION )

17.5.2 #9{EFIBCE LCD #&23

A ERE 4R SR B TETIRGIET - AR R {bLCDIERES -
SAZBFEL D ¢

BCEFEZEAY LCD #28s - thal R AR 8 - 2 DhRES (IERE  E2RERE -
184z LCD #2535 -

B PR E R R e IVIE%%# - VA_BADDRO - VA_FBCTRL -

fR1%E LCM IV =R B U A Rr B —={ SINGLE(DCCS[7]) -

B AR A\ R R A% = VA_SRC(DCCSJ10 : 8]) -

RIBR B LCM 2 AFH R 27725 (DEVICE_CTRL) ©

S E % 7 2F 28 (CRTC_SIZE » CRTC_DEND » CRTC_HR » CRTC_HSYNC » CRTC_VR) -
=~ KPR R S e B GARE 95 0 N E -

No o~ wbh e
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HTT(CRTC_SIZE[10:0])

<

HRS(CRTC_HR[10:0])

%

HRE(CRTC_HR[26:16])

)

BCLK

)

HSYNC

]

DATA

HDEND(CRTC_DEND[10:0])

%ack Porch

HSYNC_S(CRTC_HSYNC[10:0])

]

HSYNC_E(CRTC_HSYNC[26:16])

VTT(CRTC_SIZE[26:16])

VRS(CRTC_VR[10:0])

%

VRE(CRTC_VR[26:16])

y

HSYNC

VSYNC

DATA

]

VDEND(CRTC_DEND[26:16])

%ack Porc%

8. EGHAEINAT(VA_SCALE) -
9. F{Eh LCD #2422 VA _EN(DCCS[1])}% DISP_OUT_EN(DCCS[3]) -

LUH F£320x240 73 BRI BRERBIERIA L0 T

/ /BC B LCDFZ: ] S S8 & 5

APLLCON = Oxc0004018;

CLKDIV1 = (CLKDIV1 & ~@x1f) | @Ox12); / /{F FIAP L LS 481 [ #5H 50MHz
/ 1 VAL CDOPERIE R

MFP_GPG_L = (MFP_GPG_L & ~@xFF@00000) | 0x22000000;

//GPG6(CLK), GPG7(HSYNC)
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MFP_GPG_H = (MFP_GPG_H & ~@xFF) | ©x22; //GPG8(VSYNC), GPG9(DEN)

//VHALCD BEBER - 16fiL7T
MFP_GPA_L = ©0x22222222; //GPA@ ~ GPA7 (DATA®~7)
MFP_GPA_H = @x22222222; //GPA8 ~ GPA15 (DATA8~15)

/ / LCDIZERIZS (G AL
SYS_AHBIPRST |= (@x1 << 9);
SYS_AHBIPRST &= ~(@x1 << 9);

VA_BADDR@
VA_FBCTRL

0x80001000;
(VA_FBCTRL & ~(@x@7FF@7FF)) | (320/2 << 16) | (320/2);

DCCS = DCCS & ~(Bx7 << 8) | Ox4;  //i#EIERGB565F%7

// REFRSEER - BIREWREE RH16/18{7T
DEVICE_CTRL = ©;
DEVICE_CTRL |= (@x1 << 26) | (@x2 << 24) | (0x6 << 5) | (@x1 << 19);

/[ ERER

CRTC_SIZE = @Ox0Q0F40150; //CRTC_SIZE
CRTC_DEND = Ox@0F00140; //CRTC_DEND
CRTC_HR = 0x01450141; //CRTC_HR
CRTC_HSYNC = @x@14F@14D; //CRTC_HSYNC
CRTC_VR = Ox@OF300F2; //CRTC_VR

DCCS |= oxA; / / BRELCDIE | 25

17.5.3 KB OSD #:&]5%
DL EE A DIBHENOSDIl B E N A EIE L - mERT -

(OSD_win_sx,0SD_win_sy)

—, VA
OSD_skipl_sy —~—1 OsD1
OSD_skipl_ey_—1
OSD_skip2_sy —{ OSD2
OSD_skip2_ey__—1 OSD 3
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1. FERY OSD figy AHERY %= OSD_SRC(DCCS[14:12]) -
2. EMY OSD g A 4% Ees LA EIh L - AIiE4EE =54 (F(OSD_BADDR » OSD_FBCTRL) -
3. 3B OSDfy4LfE(OSD_WIN_S » OSD_WIN_E_) «
4. BIHEAEHR(OSD_OVERLAYI[8] - il E &I HE AR (OSD_OVERLAY[3:0]) -
HURIRE MR ATREAL -
Color-Key Match OCR1 OCRO Display

0 X X X Video

1 0 X 0 Video

1 0 X 1 OSD

1 0 X 2 Video+0OSD

1 1 0 X Video

1 1 1 X OsD

1 1 2 X Video+0OSD

5+ Match R f5OSDRIFERIZE th SRR EIT & -

5. AR FTZELIEAVIIEE - & EECE BLI_ON(OSD_OVERLAY[9])fiz 1
BLINK_VCNT(OSD_OVERLAY[23:16]){ir 5K EFHH -

17.5.4 FCERERIFETIRE
YNSRI HBERG R IORE - DU N fE AT @ HIRE

1 REFEIEA > WEETe AL E - (HC_CTRL)
2. PERUFAREIEAVER{E(HC_WBCTRL - HC_BADDR)
3. PEMIREAGHEIEA (L B (HC_POS)

N EBUR BN R MR R A ML
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(0,0)
HC_Y
%wi HC_TIP_Y
HC_Y “HC_TIP_X % |

| - BEBEET
BT >
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18 MTP #2:412% ({&FF NUC970)

18.1 ff#fi

MTP ( Multi-Time Programmable ; T 262005 ) 25425 ANUCI70 AYNNE 2R 882 4t T —(E fE
{ERYTNRE - FHLAEFIFIEES: 256 {ir%5s& - {2 NUC970 55 ECHH MTP EPROM » &0 DItk
PRIV 16 X F—RESFFE SR — RS, - AR — RSN Z AR - SR ]
$% 256 f @Al 8 i H P E &S - It 256 s e R st A nlsE Y - A NUC970 i
DRSS T AR MTP %88 - JEstny 8 (U H P EREIRTHtH P ER - FZER] MTP i@y H
2R o MTP $Efillas il S Ff E8HThRE - B3R BA mEr i OEEs: (BIEEESR B R Z152) -
DIReERESFHI R ST P E R BN NS AR -

18.2 Kk

® I #EMTP EPROMES%:
& 256748 P E s -
& SR ELS -

® IiE F#HThRE

18.3 HIRE
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APB_BIU_REGS
MTP Control Logics
MTP Macro CrpEgE i
Accelerator
MTP 2l 25 7 Ba ]
18.4 FiF<s
R: read only, W: write only, R/W: both read and write
Register Offset R/W  |Description Reset Value
MTP_BA = 0xB800C000
MTP_KEYEN MTP_BA+0x00 R/W Key Enable Register 0x0000_0000
MTP_USERDATA|MTP_BA+0x0c R/W MTP User Defined Data Register 0x0000_0000
MTP_KEYO0 MTP_BA+0x10 W MTP KEY 0 Register 0x0000_0000
MTP_KEY1 MTP_BA+0x14 W MTP KEY 1 Register 0x0000_0000
MTP_KEY?2 MTP_BA+0x18 w MTP KEY 2 Register 0x0000_0000
MTP_KEY3 MTP_BA+0x1c W MTP KEY 3 Register 0x0000_0000

AUG. 14, 2018 Page 190 of 304

Rev 1.02



NUVOTON NUC970/N9H30

MTP_KEY4 MTP_BA+0x20 w MTP KEY 4 Register 0x0000_0000
MTP_KEY5 MTP_BA+0x24 w MTP KEY 5 Register 0x0000_0000
MTP_KEY6 MTP_BA+0x28 W MTP KEY 6 Register 0x0000_0000
MTP_KEY7 MTP_BA+0x2c W MTP KEY 7 Register 0x0000_0000
MTP_PCYCLE MTP_BA+0x30 R/W MTP Program Cycle Program Count Register 0x0000_60AE
MTP_CTL MTP_BA+0x34 R/W MTP Control Register 0x0000_0000
MTP_PSTART MTP_BA+0x38 R/W MTP Program Start Register 0x0000_0000
MTP_STATUS MTP_BA+0x40 R MTP Status Register 0x0000_0000
MTP_REGLCTL |MTP_BA+0x50 R/W MTP Register Write-Protection Control Register 0x0000_0000
18.5 TjREf At

18.5.1 {#F MTP

MTP il /i RERY APB » IS WS EHRE MTPC (CLK_PCLKEN1[26]) {i » A RESu#E(F
MTP #Zfils -

MTP FiEesieis ATREHY » {ERAIAE MTP HEH 2 TR E 2 Al - WH e MTP_REGLCTL &
fres BT A Ox59 - 0x16 - 0x88 —f{H{H - A F] LRSS MTP ZF {7 a3V E A(RE - ¥
REGLCTL[0] (MTP_REGLCTL[0]) %5 1 n]DAEERES MTP 72315 ALRGE -

18.5.2 MTP Z¢&

NUC970 $2it T 256 fiIrfy MTP #4& - &CH MTP EESHFE P ess s MTP 254125 575y EPROM
1 ot EPROM H] LI BEEREY 15 K - F— TRk G A8 &A1 — R - HARR —IRSIAE
EAKHY - LR 0 R GEEE——E MTP &g > & ~F 4 (EPROM Z= Hfirf

FFEdT MTP [ERERERF 2 1% » AJLAfE PRGCNT (MTP_STATUS[19:16]) 15:A1HAil EPROM E,
BEEECHL > (E T HIETE A Fer B RAVESR RS - PRGCNT 5y 0 Romim R BERE MTP &4 -
PRGCNT gz K fE £y 15

WIS NUC970 &5 i R Est MTP &g - JEER P 3T MTP [gefefr 2 1% - n[LLEEF
MTPEN (MTP_STATUS[0]) fiz5z NONPRG (MTP_STATUS[2]) firig#is e By 1 - % > A
AI DT MTP B Z a2 -

WIS NUCO70 T L lEss MTP %54 - HEEH P #idT MTP (HRERRfFiiR 2 1% » n[DIEH
MTPEN (MTP_STATUS[0]) iz 5&x KEYVALID (MTP_STATUS[1]) firtgutse®E B 1 - % >
FIFRILLEF MTP Z4@{F Fy AES Z#gEl SHA EEEEER] - 205 LOCKED (MTP_STATUSI[3]) fir
B 0 i H PRGCNT (MTP_STATUS[19:16]) /IN#A 15 » AREEA = 0] DIFEFEAG Ef TMTP Jessg oz

AUG. 14, 2018 Page 191 of 304 Rev 1.02



NUVOoOTON NUC970/N9H30

18.5.3 AP E&REE

MTP 243 T 256 bits /1My MTP G52 51 ST 8 bits JoIMIIFISEZBIS » H
HTRFIACHA] MTP TESARVRAE « TERESE MTP ESARIISE: - Mo P E R L BRI 8% -
Rt o AP ERES: MTP G561 - 7 T BIISEHE A MTP_KEYO ~ MTP_KEY7 278241
I A T P P S 5 AL MTP_USERDATA %7755 -

HFRTLLETTRE R P e SREBIRFTRonHIES: » AEEH MTP &gy - (0] DUREELEH] MTP
WIRHIE ISR - B2 - i NUC970 Y IBR (Internal Boot ROM) fe=(th &AM It P e
BdE > RAEAESELA NAND/SPI/eMMC HIFZZCHEH B2 & B AES fi## 5 SHA EL¥f
It > AP EEAZREAE] 1BR Fr{ AR (E bit o IBR B4 FEREBIRHIERDT -

MTP_USERDATA Description
Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
706 | 5| 4| 32|10
e px e b o T IBR (ER] MTP ZSg BRI HIT AES BE 2 1%
AR RV RE TG A BIP F#T
e bt O | IBR (R MTP EigBBRAE 5T SHA R 2 1%

YOREEEIRLN - T ASE A I T -

X X X X X 0 X X IBR I{%}Eﬁ MTP %ﬂ\ﬁ@a °

X: 855051

YR FEREIE Bit 2 & 1 1BR (EEFE MTP 5872 2 I M tRe =Uab fif 2 s bb B
H - IRE - A0SR P EEEA R MTP #i@2KE0sk AES il SHA ERI(E - K FesREd% Bit
2 53k 0 B G EE] IBR IEEFEKEIE - 10 - FR T Bit 2 ZHMNYHEA Bit » fIF# A LLE

BIEE °

18.5.4 MTP {&EgE
TEHEST MTP SS@IIEes: 2 /il - WVZRSCEIT MTP (HRERREFE - AK(EH MTP Zg#E T AES fIE/f#
& BT MTP %@l SHA EREEH 2 Al > L HMeHIT MTP [5ER2F - MTP {HEEERVEEA
PR -
1. ¥ MTPC (CLK_PCLKEN1[26]) frz%E £ 1 > BtH MTP clock o
2. ¥} MTP_REGLCTL 2577534855 A 0x59 > 0x16 - 0x88 =(E{H » ZA14TEsY REGLCTL
(MTP_REGLCTL[0]) % 1> FREEPAE A MTP &{FEs
3. %¥fKEYEN (MTP_KEYENI[0]) &1 -
f# MTPEN (MTP_STATUS[0]) {7 - EFIE#EE R L -
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5. #15: NONPRG (MTP_STATUS[2]) % 1> FRIUEH A5 AM MTP #k - 342
MTP ELfERERLY) » ATLUEFT MTP #SREESREITE « 5518 » HFMRE AR MTP %k > 40
L MTP 28T AES fir ol SHA LLE » e HEi A a] gl -

6. 15 KEYVALID (MTP_STATUS[2]) % 1+ 25k MTP EALEEAERE) » BTLAF MTP 2
17 AES fig#5 8t SHA EE¥t - 415 LOCKED (MTP_STATUS[3]) % 0 » FSFEH /= At T LA
ST MTP 480885 50852 « 415 LOCKED (MTP_STATUS[3]) A 1 » RIFRITA
MTP e B8 - RAFTART MTP FiRkesksl Lt fr -

18.5.5 MTP #EEiEsk

TEHErT MTP Sg@ny st 2 /i - MVHJcHT MTP (ERERERF » 4118.5.4 Filt - MTP {ERERL)Z

% » k& MTP_STATUS FfFas » AR MR NHIIFN - RIIfEEEERE MTP &

® |LOCKED (MTP_STATUS[3]) £ 1: Forlbitth MTP &gt B8l - A mErEsidT MTP &

® PRGCNT (MTP_STATUS[19:16]) %5jir 156 : FoRIL ) MTP ZagbEsk KB F%E 15 ] |
MR S L ErTESE -

br Al @fd g A - 7£ MTP {gE 2 1% » FF AL MTP STESREESIZR » e P BR A

T

1. ¥%f MODE (MTP_CTL[1:0]) B A 2 -

2. TREE PCLK EHSHYHEZ > ¥ MTP_PCYCLE %5 A PCLK clock % » 48A% .08 A7 330us o
40 > & PCLK 5 75 MHz (985z: » 45 clock B 5 13.333 ns » 330000/13.333 = 24750 -
Fr LLOMEY MTP_PCYCLE 25 A KA 24750 HYEL{E » A REE MTP BESRIGRIAYEER -

3. JKF 256 bits HYE#@E AF] MTP_KEYO0 ~ MTP_KEY7 - FRFRIERHYE @ (IR MTP &g
A AES Fsafl A - AEERRAR(E T VB (Boot from NAND - SPI - 5, eMMC) -
WA AES Fsgiti e ir B (254, 185.7) -

. BHPEEEEIES A MTP_USERDATA -
5. % PSTART (MTP_PSTART[0]) & A 1 &k E %1 PSTART 4 MTP $2ef 2%k ks 0 o
6. 415 PRGFAIL (MTP_STATUS[4]) £ 0 > RIFRIREERRRCTS © 2 - RAIFRIBESRRAL -

18.5.6 MTP LgH

fERERR T MTP #ig 21z > AR CHEE N EEIE - P i DUEHEE MTP B3 - MTP E§HE
Ry T Z2=HAY > & MTP #f B 1% - MTP JZERIZS(E A et T MTP Beirii(F > iEn] DAL
MTP &gt % - tfY MTP FZERHIES T BLET 15 REUE A - AR PR MTP &g 2 &R L
$H > HOTEERR A (3 n] RERE SRR HTHY MTP kA S i ey sl > It > BT ZalR > &
I MTP 21T 55 -

By T2l - MTP 2R HRELREETIEERY - —H MTP BN 1% » 32080 R 2 MTP [EiA7
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wEE BN - B N E LETAEEE FHEIRE

SUEST MTP _ESHERIEZ Al » [FRELVASCET MTP [REREfY » 2118.5.4 Fipift - MTP ESHAVER(E

FEFPAR -

1. %f MODE (MTP_CTL[1:0]) 55 A 3 -

2. FR#E PCLK EBSHYHEZ » ¥ MTP_PCYCLE %5 A PCLK clock %5 » 480%RH.00/8 A7 330us o
i > & PCLK B 75 MHz fR% {2 » 45 clock B & 13.333 ns » 330000/13.333 = 24750 -
Fr DL /EET MTP_PCYCLE 25 A A 24750 HYS{E » A REME MTP _FEERSRIAYER -

3. ¥} PSTART (MTP_PSTART[0]) 5 A 1 A& ERF PSTART # MTP iz 8RR 0
f 7 LOCKED (MTP_STATUS[3]) > KEYVALID (MTP_STATUS[1]) > MTPEN

(MTP_STATUS[0] ) - 2SR BE=(B ¥ #aeE R 1 0 RIIFRoR MTP ELpsh B -

18.5.7 MTP ZEsH AES JINER/fRE

MTP & n] DAt AES fIZREsHE(REHL - Wty AES i - FEEMZAT - FFMRe#TT
MTP FSREAERER - A REF(EA MTP &4 -

WRTELL MTP iRy AES IIAMRETFIRIRER « NTTACET AES MU/
W% + #5 EXTKEY (CRPT_AES_CTL[4]) %5 1 + AES NIEB{EE A s - (e
MTP &L + 117720 CRPT_AESN_KEYx % {7258 MU -

MTP i —HVEEHUATE - HEER: AES 2 SHAHMAC fIZR SR fF ELREEAL » (8 Fl & A4 i
LT ERS SR > B T IEFERELE

AR RERRYE > AES JIERZSHHEL MTP 2igHy 7 =l A —E e IR SHY - e e iR
AT AES R R E R YBAIE A RE - S (ESCERG T BAIE AU e s E RV ARBE -
7 AU & SR A HH IR JFUGHS - MTP 2R A RIS > B2 AES g SR (% -
AT NRATA

AES i & NANDF#Ht% 1¢& SPIGAt% 1 eMMC Gif 1& USB Bt
KEY 0 MTP_KEY 4 MTP_KEY 6 MTP_KEY 2 MTP_KEY 0
KEY 1 MTP_KEY 5 MTP_KEY 7 MTP_KEY 3 MTP_KEY 1
KEY 2 MTP_KEY 6 MTP_KEY 0 MTP_KEY 4 MTP_KEY 2
KEY 3 MTP_KEY 7 MTP_KEY 1 MTP_KEY 5 MTP_KEY 3
KEY 4 MTP_KEY 0 MTP_KEY 2 MTP_KEY 6 MTP_KEY 4
KEY 5 MTP_KEY 1 MTP_KEY 3 MTP_KEY 7 MTP_KEY 5
KEY 6 MTP_KEY 2 MTP_KEY 4 MTP_KEY 0 MTP_KEY 6
KEY 7 MTP_KEY 3 MTP_KEY 5 MTP_KEY 1 MTP_KEY 7
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18.5.8 MTP E#&F I SHA/HMAC LL¥f

MTP & n] LA SHA/HMAC JIER S (a8 - ARy SHAIHMAC EREERIES 2/ > 26
MZAT > AP ZRSETT MTP SiR(ERERR R - A BedfE ) MTP Tzf“

AFRZLL MTP Zf iRy SHAHMAC FEREERILES - HFRZAEHET SHAHMAC HERE 7T
Iz > # CMPEN (CRPT_HMAC_CTL[15]) & & 1 > FiEE SHAIHMAC JIIHEs (FhfTo8 1 HE
Zig o EEHISRERGRE MTP Figitb - WRERGERE MTP &Figse 25T -
SHA/HMAC fiZE23{F & CMPSTS (CRTP_HMAC_STS[15]) #%&EH 1 WIEAFHLT - Hek
CMPSTS 3B 5 0 -

Bl Fy AES B FHRAREIIE » & MTP &gy SHAIHMAC #HE4E R LS - SHA/HMAC
HIRESFERAEY MTP Z24@ IRz IK’fE?}‘éﬁyﬁwﬁﬂéﬁ I it » ﬁﬁmﬁﬁ%ﬁeﬁfttﬁ
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19 AR RHE (PWM)

19.1 ft

NUC970/N9H30 A 4 {Ef&E17#Y PWM g, CHO~CH3, B (F & A 7] 4RiESElE 35 A 2e iy
HHTIPWMES, (CHO, CH1), (CH2, CH3).

FERI(EPWMEg ], (CHO, CH1), (CH2, CH3), A @8- 45, [F—{Eieft5ef s (1,
1/2, 1/4, 1/8, 1/16) HylFsE M. S PWM EatiA —(E A PWM BEIHZERIRYEILAY 16 fi
PWM TG #Es, AI—(E A PWM S22 bRy 16 i Ebies. & —(Eshle 4 45 W (E5
&, FB-ESEE A fnvE 2 CHO A1 CHL, s —(E3t&#4: s3nvfi /& CH2 f1 CHS.
PWM |25 —35fe it 4 (EBIHIPWMHERSS, &5 —({E PWM B T 8Et BEsst 2iE 0 iy,
MHFERTHETEESE RGBT, & PWM chERFRIHIERY T ETEERE LA %0R;, PWM R &
fiErst. &—(H PWM Eﬁﬁuﬁ%ﬁ?%?ﬁ@ﬂﬁ%ﬁiﬁtﬁfﬁiﬁéiﬁ—1 PWM BEHARI(E55E, 2o Hami
A A T PWM P

i DZENOL (PWM_PCRI4]) (ir#iaeE /% 1 I, CHO £4 CH1 AT Y PWM $Lhke, i5—%

PWM BN, A, G22EE, FISEERF R PWM i@ 0 SHIFESAISEE 54285 O /iflm I_Jffx &
DZEN23 (PWM_PCRI[5]) fir#liz4 & B 1 B, F Y PWM % (CH2, CH3) i PWM i 242

Felfiik PWM  BasEhi 5 [l AR 2R, 16 (i MR #Es A 16 (rEbeasty iR
&ir, EAFP R B tRERE T FENEAER, HAE NEEETEEHER#E 0 &k, F
BT EA S A T AT S/ Lhhes. S R R I AT DU O PWM iy HH B 728 A R,
2

EéS 16 fir MEAET RS ET] O By, TPETEOREL. AR PWM Bt oiae B s s, & N RETE

gea T BE] O B, TEETEEs G EE E EhEHa PWMX_CNR arfraid CNR HYH, WHiaRET
8. A0 PWM b e B Ry B, & MEGTEESTEE] 0 Iy, (F1bETE, A —(EmEeErE
K.

PWM Lhices FARE S8, & T Eat Resny BB b (e B UCHCHy, STEesiaemlE s
G PWM fiH .

19.2 ¥4

® A ({EMEIIHYPWM i, BRI Tl

® LfHIIPWM %, (CHO, CH1) K (CH2, CHB3), SR {aknt St s a5
® ¥ PWM NET A 8 LT 4, LUK R#ES

® SiE 16 {irAy PWMETEES DU EERiEs TS

® i n] S B LAY B

® IPREEHEEASE
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19.3 J7HilE
PWMO_CLK Dead-Zone
Generator 0 DZENO1
CLKSELO (PWM_PCR[4])
(PWM_CSR[2:0]) A
l PWMO_CNR pywmo_cMR
- CH1_INV N
q i i (PWM_PCR[10] 1
<k —-
s | Control | oo
= " logic | >
» X<
DZENO1
PeLK 8-bit CLKSEL1 (PWM_PCRI[4])
— (PWM_CSR[6:4])
Prescaler PWML CNR cHO
HO_INV
— PWM1_CMR (PWM_PCRI2))
= I
<k —-
e Control »o
= logic 0
» X<
19.4 FFfFas
Register Offset R/W Description Reset Value
PWM Base Address:
PWM_BA = 0xB800_7000
PWM_PPR PWM_BA+0x000 R/W PWM Pre-scale Register 0000_0000
PWM_CSR PWM_BA+0x004 R/W PWM Clock Select Register 0000_0000
PWM_PCR PWM_BA+0x008 R/W PWM Control Register 0000_0000
PWMO_CNR [PWM_BA+0x00C [R/W PWM Counter Register 0 0000_0000
PWMO_CMR |PWM_BA+0x010 R/W PWM Comparator Register 0 0000_0000
PWMO_PDR |PWM_BA+0x014 R PWM Data Register 0 0000_0000
PWM1_CNR |PWM_BA+0x018 R/W PWM Counter Register 1 0000_0000
PWM1_CMR |PWM_BA+0x01C [R/W PWM Comparator Register 1 0000_0000
PWM1_PDR |PWM_BA+0x020 R PWM Data Register 1 0000_0000
PWM2_CNR |PWM_BA+0x024 R/W PWM Counter Register 2 0000_0000
PWM2_CMR |PWM_BA+0x028 R/W PWM Comparator Register 2 0000_0000
PWM2_PDR |PWM_BA+0x02C |R PWM Data Register 2 0000_0000
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PWM3_CNR |PWM_BA+0x030 R/W PWM Counter Register 3 0000_0000
PWM3_CMR |PWM_BA+0x034 R/W PWM Comparator Register 3 0000_0000
PWM3_PDR |PWM_BA+0x038 R PWM Data Register 3 0000_0000
PWM_PIER |PWM_BA+0x03C |R/W PWM Timer Interrupt Enable Register 0000_0000
PWM_PIIR PWM_BA+0x040 R/W PWM Timer Interrupt Indication Register 0000_0000

19.5 ThREfE AT

19.5.1 PWM gTHiasielE

PWM ZEIA1 5 2= EEFZEfI i PWMX_CNR 25 {F251 PWMX_CMR ErfFas i aE. PWM 5T TIE
e P40 . kAR By A

PWM #5:% = PWM_CLK / ((prescale + 1) * (clock divider)) / (CNR + 1)
PWM 522k = (CMR + 1) / (CNR + 1)

Hin R EKE, & CMR >= CNR: PWM fgi4dE fis. & CMR < CNR: PWM {RARE =
(CNR - CMR) {# PWM B54%, PWM ZHEE = (CMR + 1) {H PWM 5. % CMR = 0: PWM
BT = CNR{E PWM B, PWM Sk = 1{E PWM 8.

TE#R T PWMaHRSsAYELias S (F R, & BT REsny (E B L & (s [E UTRCH,

CMR+1
CNR

Initialize +

PWM

i

PWM Timer

Start

Update
new CMR

CMR
Comparator
Output CNR
PWM
Ouput

FEPEHERER E A PWM i H .

AUG. 14, 2018

Page 198 of 304

L) CNR+ €—]

—»CMR+1 <€

aTEY

Rev 1.02



NUVOTON NUC970/N9H30

Comparator
(CMR) 1 1 0

| | | | |
PWM I
down- counter 3 | 4
| | | / J
| | | | 1
PWM Timer : | | | |
output I I I I |
CMR =1 | I | | |
CNR =3 | : CMR=0 :
Auto reload=1 CNR=4
(CHOMOD=1) (S/W write new value)
(Write initial setting)
Auto-load Auto-load
Set CHOEN =1 (H/W update value) (PIIRO is set by H/W)

(PWM-Timer starts running) (PIIRO is set by H/W)

19.5.2 PWM BBE4EFIHAE

PWM EAHEEGIFIIRE, BEEUE AT T — (B IHFAIE o 0T, A & s 2 Ria s T/E. PWM
SEERAY(E E1F PWM_CNR &9 [15:0] fir.

Write Write Write Write
CN=150 CN=199 CN=99 CN=0
CM=50 CM=49 CM=0 CM=XX
Start Stop
PWM
Waveform
51 50 1
> > g
write a nonzero number to &
prescaler& setup clock 151 200 100
dividor < > >t »

R IRt AT LLE SR B RTEEERZI R A, S AESE N —EHE4R. PWM Lk
B 2RI E 2 4E PWM_CMR 1Y [15:0] fir.
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| | | |
101 ‘ 51 1 ‘
Write ‘ Write ‘ Write

|
|
|
CM=100 | CM=50 . M=o |
|
|
|

i
Y

I B N P I——

1 PWM cycle= 151 1 PWM cycle= 151 1 PWM cycle= 151

Modulate PWM controller ouput duty ratio ( CN =150)

19.5.3 EED KEREEE

PWM FEfilZ7{Fas (PWM_PCR) o1 CHXMOD firiE# PWMX (x = 0~3) &gt {2 B
2\ o BB, 41k CHOMOD (PWM_PCRI3]) ek 1, Al PWM 0 FE @ BC T T0E, & PWM
sTEESETHE 0, PWM FERIZ5 & ACNR HU(EE] PWM sH#iss, ARSI HA1IH CN fEe R
0, PWM EHEEsEaT 35 0 &, = (T

BRI (CHOMOD=0), HHIEAYEERHE(E L — G228, W HAIR A #E— P HIHIE
CZE A e YR, STRESRHE L. & PWM SRS IR Ty, RO HIERY S ar(r sk e T T
N REY A ZE R

19.5.4 ZFEESE4ES

PWM e fE (ot 4: 25, DRSS IEORE. B4 IhRElE PWM T F ol iy e 2 mT A = Uaks
AYRFIEACERE PWM BTt . = nl i ket ot et s A e St & iElhg. N ELZSEE
F R ER .
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PWM Timer
Output0/2 ‘ ‘ ‘ ﬂ ‘

PWM Timer
Inversed output ‘ ‘ ‘ U ‘
1/3

Dead Zone
Generator ‘
output0/2

Dead- Zone

Generator
outputl/3

Dead zone interval

e

19.5.5 PWM :ti5E3BHECETE

PUT DAESE PWM 38750 & 5117, s HEE) PWM HU55E.

1. ENSEEREEE CLKSELO (PWM_CSR[2:0])

2. FYETESESE PRESCALE (PWM_PPR[7:0])

3. EECHOINV (PWM_PCRI2]) , # il H S 8 T 5 =2 RARAREEA
4

=& DZENO1 (PWM_PCR[4]) &It 38 4 25+ Br/RHEA, 75 EIEIEIhRERIRL, s Bt
DZL01 (PWM_PPR[23:16])

i ECHOMOD (PWM_PCRI(3]), &% T{FHEZUE B B S0 B

S E PR (AL PIERO (PWM_PIER[0])

s EAHIE SRRy PWM ZhRE

i+ CHOEN((PWM_PCRI[0])) & 1. (5E PWM NEALH EEsFa 16 T.

% H PWMx_CMRZF{EZEAYRT PWMx_CNR Z{Fesfirisisksk & PWM 522tk
EHCPERTEY 1~8 WL IR EAAIER R E - 5% PWM st as VIR R TIF2 A&
UM 2% E PWMO #it: 1000Hz #EH, {5Z2LE 40% HyFEfRE=

© © N o o

// Assume PWM clock source, PCLK, is 75 MHz.

PWM->PPR = 74, // so now PWM clock is 75MHz / (74 + 1) = 1MHz
PWM->CSR = 4; // Prescale output divide by 1
PWM->PCR = 9; // Enable PWM@ in periodic mode

// 1M / 1000 = 1000
// 1000 * 40% = 400
PWM->CMR = (400 - 1);
PWM->CNR = (1000 - 1);
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19.5.6 PWM SHigEee | iEfe
BT A DUE I PWM HI%2S, DURIE 0 A 5EREH:
Ji L

B PWMx_CNR Z7{ygs fy 0 - W7 PWM fEH T (A0RPIERO (PWM_PIER([O]) #¢E () %
4, BCETms A IERVERATEE PIRO (PWM_PHR[O0]). & PWM s PEraed:, SCa Bt i E
{iryC, i CHOEN((PWM_PCRIQ])) J55 & 0. (/%)

75t 2
H R CHOEN((PWM_PCRI0])) 75 £ 0 . (R H#EE)

TRHEAE T 2 U I CHOEN I 7B 1 PWM B0 (555, €550 PWM 80 28 L 2,
B TTHE S R TR M IR BRI
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20 EkfHFE (RTC)

20.1 F#it

HishrsE (RTC) R E R4 IRR A 1T LA HY BRI T L8R - sZ RTCIEBRER A MR dt R
FEAE32.768 KHzIRf§# - RTCH] DRI #E I BCDIE Mg FICPU - 28 M sl s aE @ » 7o
REAIHEERE(H - H > 4F) » 151 > B TESEFRIIRRIEE - RTCET#Es il PUBBR (T4 T

-

20.2 i

o HERISHEEE(FY - 43 - FDRIHESEE(H - A - )

o [EEEGHME K H o H )

® 12 /NI 24 /NI AT

o RIFEENH

o T HREETEES

® RHEEE7E5(FCR)

® [N WM BCD BT

® MR T o $RAL 8 (BB 1128 %) US4F) > U32F) 16 FD -

U8F) > UAF) > 12FV K 1§D

® IR BRI MARE A
® SURFERIERRIRATERIMR] o R ARSI

® SUFF 64 FHEIAVE A T E A F R FIVERER

20.3 FHE
EIFRFE(RTC) ISR E 0 Fros:
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Alarm interrupt generator —
FCR Alarm
Compensate frequency |« T T interrupt
by soft
y sortware Time alarm Calendar alarm
counter counter
4
XTALOUT T T
1Hz 1 Day
2715 clock divider »  Time counter » Calendar counter
Day of the week
counter
Select one Tick > Tick interrupt
period generator
Tick
XTALIN interrupt
psel
penable
APB pwrite
interface pwdata
paddr
pelk
prdata

20.4 HFER

R : Read only, W : Write only, R/W : Both read and write, C : Only value 0 can be written

Register Address R/W Description Reset Value
RTC_BA = 0xB800_4000

RTC_INIT RTC_BA+0x000 RIW RTC Initiation Register Undefined
RTC_RWEN RTC_BA+0x004 RIW RTC Access Enable Register 0x0000_0000
RTC_FREQADJ |RTC_BA+0x008 RIW RTC Frequency Compensation Register 0x0000_0700
RTC_TIME RTC_BA+0x00C R/W RTC Time Counter Register 0x0000_0000
RTC_CAL RTC_BA+0x010 R/W RTC Calendar Counter Register 0x0005_0101
RTC_TIMEFMT |RTC_BA+0x014 R/W RTC Time Format Selection Register 0x0000_0001
RTC_WEEKDAY |RTC_BA+0x018 R/W RTC Day of the Week Register 0x0000_0006
RTC_TALM RTC_BA+0x01C R/W RTC Time Alarm Register 0x0000_0000
RTC_CALM RTC_BA+0x020 R/W RTC Calendar Alarm Register 0x0000_0000
RTC_LEAPYEAR|RTC_BA+0x024 R RTC Leap year Indicator Register 0x0000_0000
RTC_INTEN RTC_BA+0x028 RIW RTC Interrupt Enable Register 0x0000_0000
RTC_INTSTS RTC_BA+0x02C R/C RTC Interrupt Status Register 0x0000_0000
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RTC_TICK RTC_BA+0x030 R/W RTC Time Tick Register 0x0000_0000
RTC_PWRCTL |RTC_BA+0x034 R/W RTC Power Control Register 0x0000_7000
RTC_PWRCNT |RTC_BA+0x038 R RTC Power Control Counter Register 0x0000_0000
RTC_SPRO ~ RTC_BA+0x040 ~ R/W RTC Spare Register 0 ~ 15 0x0000_0000
RTC_SPR15 RTC_BA+0x07C

20.5 ThREf A

20.5.1 #1HEME

ERTCHEBE LE% - RTCEBREE N EALIREE - HFFR5S A(0xa5eb1357) £ INIRZ 725 #RTCIE S
HEBATE ALARRE > — ELRTC_INIT 27 {7 5 8¢ 5 A (0xa5eb1357) 1% - K& 17 25 INIREY fiL 038 Y, &
INIR[O] R 1bf, ZmRTCEMEESE R HFHRE ARMERIRTC_INITE Fasks - A& ERTC
IEH T - #4a{E A FEEAERTCIABESE — R R T LU T

20.5.2 EhIEGHEIE)RE]

RTC_RWENZF {25 HY[15:01i rl 4% IR TCAEBR Bl (0 27 7 e HURE/ B DIRE » F T3 00 S dedet ST
RTCHEBEHIRE - I FAER AR 7 RTC_INIT AT A & fF &5 Z A+ 2 73 i 38 5 0xa965 Z|
RTC_RWENZ (¥ a3HY[15:0] i » EFFRWENF#GREELET - H P A il EIR 5 A F4s - RWENF
TRHE — (&R FE AP (8924ms) frfs f 1 - 1E 25— (A0 R0 (5924ms) 2 1% - RWENFE 5 )i A EIR
REMER0 - A F AT EARARA RTC clock (CLK_PCLKENO[2]), FRAR{EE 5 Y ZhAE.

RTC_WEEKDAYZifrastefit—E H ] » RTC_WEEKDAY S 7 g HI{E0~6 7 I FmiE H Ei#E /N

RTC_TALM, RTC_CALM, RTC_TIME, RTC_CAL#gZ{# FIBCD#&F, {HRTC_FREQADJI {5 fi
BCDf&Z. (EME LT T - RTCERASEEREMERAESENREEASH > fla - 1
RTC_CAL&ERL201a(5F),13(H),00(H ) 2Ue CLREE N H N I ASOE A &

BALIRAE

Register Value Description
RTC_RWEN 0 RTC Z{Fe5E BRI
RTC_CAL 05,1,1 2005-1-1

RTC_TIME 00 00 00 00H, 0047, 00F
RTC_CALM 00,00,00 2000-0-0

RTC_TALM 00,00,00 00K, 0047, 00F)
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RTC_TIMEFMT 1 24/ N
RTC_WEEKDAY 6 EHAS

ey g8 T T BT DA R T s A B e

RTC_INTEN 0

RTClil g R~ (AE

B A R ET S 38 4R
RTC_INTSTS 0 .

[ B 2 2 A
RTC_LEAPYEAR 0 FRSEAEETE
RTC_TICK 0 R SEERTAHERE

20.5.3 12/24 /NSRS E T
i BERTC_TIMEFMTZ {725 HY[01MiL £50/1 » FIFR DA RS 2 R 12/24/ Ns .

24-/ N 12-/ [\ 24/ N 12-/ 15 1
00 12(AM12) 12 32(PM12)
01 01(AMO1) 13 21(PMO1)
02 02(AMO02) 14 22(PM02)
03 03(AMO03) 15 23(PM03)
04 04(AM04) 16 24(PM04)
05 05(AMO5) 17 25(PMO5)
06 06(AMO06) 18 26(PM06)
07 07(AM07) 19 27(PM07)
08 08(AMO08) 20 28(PM08)
09 09(AMO09) 21 29(PM09)
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10 10(AM10) 22 30(PM10)
11 11(AM11) 23 31(PM11)

20.5.4 EE HHIRIRFE]

728 RTC_RWEN 55 A OxA965,{fi5E RTC 417285/ (SE/53) ThAE
ffEE RWENF(RTC_RWEN[16])8 55k 1,138 RTC 4 {F2sah i that EHL AL,
RWENF(RTC_RWEN[16])&1F 1024 {iil RTC clock 7 1% H @i %Rk 0
s E 24HEN(RTC_TIMEFMTIO]), B A& =0(12 /NEF /24 /)N
R, H HE A% 72 RTC_CAL

B —~H %5 A%Fes RTC_WEEKDAY
R, 7 IV A %745 RTC_TIME

N o oD RE

20.5.5 4EHIRFHRIERCE

RTC Start

Enable register R/IW
(RTC_RWEN)

4

.

Enable register R/W
completeted
TC_RWENI[16] be hi

Yes
v

Set time scale
(RTC_TIMEFMTIO])

}

Set time, day and calendar
(RTC_TIME,
RTC_WEEKDAY,
RTC_CAL)

End

1. ¥ ALMINT(RTC_INTSTS[O]) 5 A 1,35k R g TR B
2. %7E HAIHVEEETA HHEI (2% il B 1~6)
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s 3 H (SR, A, H) EI4E 748 RTC_CALM, So4ha] LIsk'E H BT .
RRCIE SR ] (R, 70 PP B4 7288 RTC_TALM, 5951 a] LIS B R fH e
s ALMIEN(RTC_INTENIO]) {5 AE e -

i ALARM_EN(RTC_PWRCTL[3]), il s L0 AE L AE

R BIARRHURCE e S R s RO 2 T

( RTC Start )

A 4

o 0~ w

Enable register R/W
(RTC_RWEN)

y

Y

Enable register R
completeted
C_RWEN[16] be hi

Yes
v

Set time scale
(RTC_TIMEFMT)

Set time, day and calendar
(RTC_TIME,
RTC_WEEKDAY,
RTC_CAL)

v

Set alarm time and calendar
(RTC_TALM, RTC_CALM)

l

Set alarm interrupt enable
(ALMIEN of
RTC_INTENI[0])

y
Set alarm interrupt enable
(ALARM_EN of
RTC_PWRCTL[3])

'

End

20.5.6 FHEHSRGEIESE

1. ¥ RELALMINT(RTC_INTSTS[4])E A 1, FAk Sk s
HrE7 25 RTC_RWEN %5 A OxA965,{fi5E RTC dfrass/i it (FE/5) ThaE

RWENF(RTC_RWEN[16])&1F 1024 {f RTC clock 7 & H&h#7 5k O
s EAH RS RELALM_TIME(RTC_PWRCTL[27:16])

a M wn
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6. A AMHEIRFfE] Ry 1800(A4Y 30 77)
7. 3% E RELALMIEN(RTC_INTEN[A]){sEAEAH Stk el e 2 -
8. HUE REL_ALARM_EN(RTC_PWRCTL[A]){sE AEAH S tRr ] R SR LI AE

R BN P B AR S, R S R T T ETRELALMIEN(RTC_INTEN[4]) B8P A5 HI e i
HHET R e300 88 I P RE S
RTC Start

4

Enable register R/W
(AER)

No

) 4
Enable register R/W
completeted
it 16 of AER be high?

Yes
v

Set relative time for alarm
(RELATIVE_TIME)

Set relative alarm interrupt enable
(RAIER of RIER)

Set relative alarm interrupt enable
(REL_ALARM_EN of PWRON)

4

Disable register R/W
(AER)

A 4

End

20.5.7 MAFETfRE

e BRTC_INTENZF {725 HYWAKEUPIENAr 7] DLRT FHIARELIAE - & iR e s - A )
RERE U MARE. S ERE R0 T

1. % WAKEUPINT(RTC_INTSTS[2])%) A 1, F 2% bRz

2. EE A S AR ]

3. %7 WAKEUPIEN(RTC_INTEN[2]),[# L s iR T

4. [EZGUHE AT (power down)fHz
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5. E BT IR PR E A R A e, b & T

USR5 A7 S {5 AR D RE R, 5L A o AE Tl S A B2 DI RE WAKEUPIEN(RTC_INTEN(2]). & [
S P T A R R A S R ] T 2 T RELALMIEN(RTC_INTENI[A]) B . 7 R e 88 o ke 4
3057 2 R FHIE L.
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RTC Start

NUC970/N9H30

Enable register R/W

(RTC_RWEN)

Set relative time for alarm
(RELALM_TIME)

A

Enable register R
completeted
C_RWEN][16] be hi

Yes

Relative Absolute or Relative Absolute

No

Set time scale
(RTC_TIMEFMT)

-

Set relative alarm interrupt enable
(RELALMIEN(RTC_INTENI[4]))

Set time, day and calendar
(RTC_TIME, RTC_WEEKDAY,
RTC_CAL)

v

!

Set alarm time and calendar
(RTC_TALM, RTC_CALM)

Set relative alarm interrupt enable

(REL_ALARM_EN(RTC_PWRCTLI[4]))

I

Set alarm interrupt enable
(ALMIEN(RTC_INTENI[O]))

-

Set alarm interrupt enable
(ALARM_EN(RTC_PWRCTL[3]))

'

Enable RTC Wake-up
(WAKEUPIEN(RTC_INTEN(2]))

N

| Enter Power

Down Mode |

20.5.8 BFEEET
S ERTC_TICK [2:0]47 > o BEfEF SRR HA 5 1/128%) - 1/64%) - 1/32F) » 1/16%) » 1/8F) -
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V4D + 128 F 1R -
AT AT B PR T

#F TICKINT(RTC_INTSTS[1]) 55 A 1, FHZOERRERHHEr
Y728 RTC_RWEN 55 A OXA965,{HAE RTC 41728

FEs? RWENF(RTC_RWEN[16])855% 1] RTC 4722
RWENF(RTC_RWEN[16])& 1 1024 {[# RTC clock 7 1% H B EkAR 0
#E RTC_TICK[2:0]f7 -
a2 E TICKIEN(RTC_INTEN[1]){EgEEHH - ET

2L A

20.5.9 ARHGEBIRIEFIMIE
20.5.9.1 EHRE

Y S BT A A ]

RTC Start

Initialize RTC
(RTC_INIT)

£5/7 1] (R 55) D RE

S5/ HE AR AE

Initialize completed

Yes
h 4

TC_INIT[O] be high?

Enable register R/W
(RTC_RWEN)

) 4
Enable register R'W

completeted
C_RWEN([16] be high?

Yes
v

Set tick number
(RTC_TICK][2:0])

A

Set tick interrupt
(TICKIEN)

A 4

End

NUC970/N9H30

BEf7 B IR (PWR  Key), (o B #2241 sk (PWCE) 22 ple =3 BELAIL, 211 RPWR_ON{iZ (PWROMIO]), 23
1, RSB AT, PWCERS & i rdsr (£ = B AL WISRPWR_ON{IZ (PWRONIO]))2 7 #ias el &

BRI AT PWCERF & S p (R ER L. DA N RofZEhill AR
1. JBE% PWR Key fTRA %45
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2. ‘& RTC [ EHs, AP /HE 0XxASEB1357 F44 1728 RTC_INIT, #7441k RTC
3. & RTC_INIT[O]H 8k 11,7 RTC #J4A L5ek

4. F4efres RTC_RWEN 5 A 0xA965,{5E RTC difv 25/ G/ 53) hAE

5. Wz RWENF(RTC_RWEN[16])88 Rk 1,17 RTC {7 2ssh i shRe E i diaE
6. RWENF(RTC_RWEN[16])€7F 1024 {ii§ RTC clock > 1% [ &l 5k 0

7. %% PWR_ON(RTC_PWRCTL[0]) & 1,3 TR 245 =R

RS S A WITE, A4S EDGE_TRIG(RTC_PWRCTL[S)) i & - s/ LEE&MEs, m
BAYE R S — B e S R IR I VR IR RS 2 12 4 B3R By Omﬁﬁlﬁ?’féﬁ &L BR 2 BRI o

—EL RS RAVIFHEI% .

Enable register R/W
(RTC_RWEN)

No

b 4

Enable register R/W
completeted
TC_RWENI[16] be hi

Yes
v

Set Power ON bit to 1
(PWR_ON(RTC_PWRCTL[0]))

End

& P B B SR (1S R P AR (PWCE) S i B i iy AN A2 A TEPWR_ONE L, ey A 2
P B R B PWCERL G 6 L8 Ry L

PWRKey

PWCE | I

PWR_ON
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20.5.9.2 & FERE

HPWR_ON{ir 51165, B8 5§ 4L (T (o) BB 1, 20 5 7 2 P BT SR (PWRSWINT) 5 Fi
T B 7 R 7 B PWR_ON (i 7554 20 401 S 4 PWR_ON i 7k 20, PWCE -7 88 B (5.
fir FEIBTEIE T, 25 B € e B 4015 P 5 5 2 SPWR_ON iy 44540 % 151, SIS PWCE 6y
OB IS A T Bt TR @ BB T B A SEPWR_ONIir, 8 FF SR 0
. 5 8 58§25 1o BT 1 PWICE (158 L 27 S (IS i, B 2 B8 5 6 4
.

5 RS 5 S A s P R R AEHW_PCLR_EN(y 3lf7 H A% 36 TR S S0P D 5, (5 1) DAKF %1
e PR il R BA F BRI SR R ], T LU A S 2 PWROFF_TIME(RTC_PWRCTL[23:16]) 2 E

PWROFF_TI ] PWROFF_TI )
ME Pressed time to ME Pressed time to
] power off ] power off
Setting Setting
0 3~4 second 8 11~12 seconds
1 4~5 second 9 12~13 seconds
2 5~6 seconds 10 13~14 seconds
3 6~7 seconds 11 14~15 seconds
4 7~8 seconds 12 15~16 seconds
5 8~9 seconds 13 16~17 seconds
6 9~10 seconds 14 17~18 seconds
7 10~11 seconds 15 18~19 seconds

B FHRTCRERG 5 Bhlr S5 12 P, 2 3R P BR 2 B I s 2 B A St B RS, LIRS & R T U P
R B T2 ERIR SR ARV 8, & B R B i PWROFF_TIMER R E I, BE AG & H Bl PWCE S50
2 HRFPWR_ONHLEFRECO(FEHW_PCLR_EN-R &1 H B 5 bR 0). 11 2 4t eE = 1%, & BRI S
B, 2 ] DU TE 2 75 SR PWR_ONEERL, AR £ 4 S IR P P T

N EVEREE H BT e E
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Fnahle Pawer Off Fiinction Power Off Press PWRKev

Press RWRKey lRelease PWRKey l
|

Time

I I i
( m seconds )

PWCE

PWR_ON

11

HW_PCLR_EN 1

RS N EEFERDAEA T

1. B8 RTC_RWEN %5 A OxA965, A RTC 47752341 (GB/59) e

R RWENF(RTC_RWENTI16])8# 5 1,10 RTC 47 ena/if2hae Tt fEaE
RWENF(RTC_RWEN[16])&1F 1024 {[f RTC clock 27 1% [ Sh# 55k 0

4% PWROFF_TIME(RTC_PWRCTL[15:12])i i BRI R JES 5/ VRV %, 245 & TG
(FHERERS N EETHAE(HW_PCLR_EN(RTC_PWRCTL[2]))

ok~ D
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( RTC Start )

y

Enable register R/W
(RTC_RWEN)

No

Enable register
completeted
C_RWEN([16] be highZ

Yes
v

Set Power Clear Period
(PWROFF_TIME)

A

Enable Power Clear Period
(HW_PCLR_EN)

End

20.5.9.3 #8245 N

RTCHL SRR AG BT R 2R . FH = A DUBR P2 BRI s 5D ¢ P 20 B o] 2 e B, 1T A A2 e SR AT D
Boa] U P 517 D4 0E . & PWR_ONHE ] 5 07 [ i s PWCE I & 11 116us & 1 3 B AR ER AL,
SW_PCLR & {£ 8RS 4 BB 5 e A5 B 0.

N BRI A S R ]

BT Ry
1. 41725 RTC_RWEN %5 A 0xA965,(HikE RTC 417 2 (GE/5) Tkt

2. HEZY RWENF(RTC_RWEN[16])%8 Rk 1,18 RTC & fFesah s g
3. RWENF(RTC_RWENTI16])&7E 1024 { RTC clock =7 1% [ Bl 5k % 0
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4. 5E PWR_ON(RTC_PWRCTL[O]) {55 0
( RTC Start )
A
Enable register R/W
(RTC_PWEN)
No
Enable register R/W
completeted
C_PWEN([16] be hi
Yes
4
Clear Power ON bit
(PWR_ON(RTC_PWRCTLI[O0]))
Y
End
NRE R AGFIERDAZAER A
Input Output Note
X1 X2 X3 Y
PWRKey PWR_ON RST PWCE
1 0 0 0 RTC powered
only (Default
state)
0 0 X 1 Press key,
Power On
0 1 1 1 keep key & S/W
Set X2, Power
On
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Left key, Power
keep On

Press key, get
INT, intend to
power Off

Left key & S/W
clean X2, power
off or S/W
clean X2 , don’t
need press key,
power off

RST _ active,
still keep power
whenX2=1

X1, internal pull-up
X2, itis R/W able

PWCE is open drain output

There is Interrupt from key be pressed

20.5.10 FERFEE:

RTC_FREQADJ TR 1:1]32.768 kKHz iR B L i - fEBUEEE T > FI P a] DRI A — (R
ST A E ML PH.ARIPL3R gt > 0 HARHE A EPIFE s T - ERREM S —X
BIRRMEENZS - ksl AWK AJAAE327T76Hz 23276 1HzER[E Y 4 ] IEMEME.

i -
>R S I 8:32773.65
TR © 32773

SITE

et

Integer part of
detected value

RTC_FREQADJ[11:8]

Integer part of
detected value

RTC_FREQADJ[11:8]

32776 1111 32768 0111

32775 1110 32767 0110

32774 1101 32766 0101
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NnUvoToN
32773 1100 32765 0100
32772 1011 32764 0011
32771 1010 32763 0010
32770 1001 32762 0001
32769 1000 32761 0000

RTC_FREQADJ®YIntegersit 25255 7EO0XC

/INEZER 7+ 0.65 * 60 = 39 = 0x27, RTC_FREQADJHFractiongit 75 ZX1H A 0x27

FirL RTC_FREQADI & {F#s35tH A 0xC27
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21 FE-R#EO (SC)

21.1 fpk

BRE R/ HZEREs (SC controller) 245/% ISO/IEC 7816-3 #EAENN5E &% PC/SC #ifg. Tzt
KA ASEERAGIREE

21.2 Fi4

Bi11SO-7816-3T=0, T = 1 fH%.

BEMV2000 fH %

% 2 ([ 1ISO-7816-3 i&

MR E R S S HEIL R 35 2k 4 AT AR T
AIFEFUaET HY S AT SR

e P TR E SR Al S5 K AE.

AR AR T PREERT B8 (11 ETU ~ 267 ETU).
— (& 24-Ar AT E8-r e & H #5 FHHYER K IEE (Answer to Reset (ATR)) M1 f5R E] 2
SCHE BN [METELIRE

SC PR (kAR s s R B SR 2 SR 8 H [R I IAE
SRR AR EN Y B

SCHRBERGIE B P

ST R RGPS | B

SCHEEAR I RASERE - BEAG HEhREUF Y]

P& UART 15z

SRR, B {E

IR B S s R I L REI 5% % 4 TR A LIRS
PR i b SR AR U HY SR 5 i ZER S A 25
SCRF AR USRI 2 4% (il 5% /AR

NUC970/N9H30

e B & — 1Z LA 2 e TX-FIFO 3% H 2188 LAY 5% 15 &R Ak 22 B ] 8 8 5% 02

SCx_EGTR[EGT] A2 5%z
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W AREEERE AR, S B AR i A A A,
B O REEGEETHUE AL, 1 B0 2 {F (R ARk
21.3 J7HRIE
_ APB_BUS _
- 1 >
\J A
RX_ - TX/RX Control Unit > TX_FIFO
A SC_DATA EN
Card Detect & ETU Y l SC DATA
»| RX Shift Register > ng’gﬁfig?{:éggf 2 TX Shift Register P& E{k‘_»
SC_PWR & SC_RST |——
Control Signal Unit

sc_cp EZ'

Card Detect

21.4 Z1FEER

A J

ETU Clock Generator

Register Offset R/W |Description Reset Value
SC Base Address:
SCO_BA = 0xB800_5000
SC1_BA = 0xB800_5400
SC_DAT - ) ) )

01 SCx_BA+0x00 R/W |SC Receiving/Transmit Holding Buffer Register OXXXXX_XXXX
x =0,
SC_CTL .

_0 1 SCx_BA+0x04 R/W |SC Control Register 0x0000_0000
X =0,
SC_ALTCTL

_0 1 SCx_BA+0x08 R/W |SC Alternate Control Register 0x0000_0000
X =0,
SC_EGT ) .

o1 SCx_BA+0x0C R/W |SC Extend Guard Time Register 0x0000_0000
x =0,
SC_RXTOUT . ) .

_0 1 SCx_BA+0x10 R/W |SC Receive Buffer Time-out Register 0x0000_0000
x =0,
SC_ETUCTL .

_0 1 SCx_BA+0x14 R/W |SC ETU Control Register 0x0000_0173
x =0,
SC_INTEN SCx_BA+0x18 R/W |SC Interrupt Enable Control Register 0x0000_0000

AUG. 14, 2018
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x=0,1
SC_INTSTS .

o1 SCx_BA+0x1C R/W |SC Interrupt Status Register 0x0000_0002
x =0,
SC_STATUS .

o1 SCx_BA+0x20 R/W |SC Status Register 0x0000_0202
x =0,
SC_PINCTL

_0 1 SCx_BA+0x24 R/W |SC Pin Control State Register 0x0000_00x0
x =0,
SC_TMRCTLO

_0 1 SCx_BA+0x28 R/W |SC Internal Timer Control Register 0 0x0000_0000
x =0,
SC_TMRCTL1 ) )

_0 1 SCx_BA+0x2C R/W |SC Internal Timer Control Register 1 0x0000_0000
x =0,
SC_TMRCTL2 ) .

01 SCx_BA+0x30 R/W |SC Internal Timer Control Register 2 0x0000_0000
x =0,
SC_UARTCTL .

- SCx_BA+0x34 R/W |SC UART Mode Control Register 0x0000_0000
x =0,
SC_TMRDATO . .

o1 SCx_BA+0x38 R SC Timer Current Data Register A 0x0000_O7FF
x =0,
SC_TMRDAT1
_2 SCx_BA+0x3C R SC Timer Current Data Register B 0x0000_7F7F
x=0,1
21.5 Tfjgeful

ARGl fE RO EREF, (H72 1SO 7816 B & EMV MRFE AT M4EHE 2 Y. a2
Un B ERENFE SR A, g /E T 1SO 7816, HiiE EMV S AR TR, AN EERIEEIR

PR JE:
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‘ Init system clock ‘

\/

‘ Configure SC function pin ‘

d
Y

\ 4

Card inertion? Insert smart card
<//>T>
Yes

Activation sequence

»i
<

) 4

—— Receive ATR?

\
i
R?
Yes
Check paramem\/—> Warm reset

\ _ No

Yes
In specific mode?
\ />1 )
[o)
Yes

Negotiabled transmission
protocol

d
Y

\ 4
‘ Application ‘

»
»

\ 4
‘ Deactivation sequence ‘

v

‘ Card removal ‘

End

21.5.1 Ef8) (Cold Reset)

BRI RS SR AR, Bk NIRRT Y. BB Y AE St ie s A2 A1 RS
TEPZER], SRaGRES 2] SC_PINCTLarFas R BRI B 7], ‘B ek (R R @ e 5 ey T =l e

¥ RSTSTS (SC_PINCTL[18]) ;& &0, 2% SC_RST Ak

i PWRSTS (SC_PINCTL[18]) & 1, 5 & SC_PWR {£/5 % .

i DATSTS (SC_PINCTL[16]) E 1, K SC_DATA S iE (A
¥ CLKKEEP (SC_PINCTL[6]) & 1, ffi5E SC_CLK 4.

i RSTSTS (SC_PINCTL[18]) & 1, F&jix SC_RST Fl[= &
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ﬁ[lT%EE%@F@J@ﬁTE@F@J?ﬁ%UFﬁU ELE s Z .
® EEIYEINITSEL (SC_ALTCTL[9:8]) 34 & RBIEHG T
° z.=".§ TMRSEL (SC_CTL[14:13]) A 01, 10 Sor 11F% » TMRO ] DLyl 5.

® & i {E#{ OPMODE (sc TMRCTLO[27:24]) % 0011 - ## #% 3% & CNT
(sc TMRCTLO[23:0] ZF {7 e E SR IEE I A.

RFACTEN (SC_ALTCTL[3]) & 1. Eﬁ%ﬁﬁﬁﬁﬁéﬁiﬁﬂﬁﬁﬁbﬁ%ﬂ-
EhERGRE SC_RST F5 - BEAGHK[EIHFEE A —{E thEr E] CPU, ILKFINTIF (SC_INTSTS[8])
"1

® JIIE{¢ SC_RSTHISFIIATMRO B NTEUES] 0, 1fi HAEIE 2 FI-R/GA[CIE ATR, WEESRZE
£k g E( CPU, 11 TMROIF (SC_INTSTS[3]) & 1.

INITF set
SC_PWR
SC_CLK \
SC_RST
SC_DATA Undefined | ATR] |
— 71— T2 —H— T3 —H
) INITSEL T1 T2
Time| Comment
T1 SC_PWR to SC_CLK Start 00 85 489
T2 | SC_CLK Startto SC_RST Assert 01 133 | 537
T3 SC_CLK Start to ATR Appear 10 165 | 569 Unit. SC Clock
11 165 | 42060
Note : The values are measured by chip I/O pin and the real value will depend on system design

21-1 SC Fr#hf5 1l

21.5.2 BEE{r (Warm Reset)

Wit 87 P B | E S A AR e e, A0 SR TR IR I e, e AE T2 SC_PINCTLE Fes %
Ve BRBRAE (1 P3| 8 3% B WARSTEN (SC_ALTCTL[4]) Zr{ras, A& M AERFEA ThE AR IR B Fr o).

e 17 S I, BREAUREA T
® % RSTSTS (SC_PINCTL[18]) 5% 50, 3% SC_RST A

® K DATSTS (SC_PINCTL[16]) & 1, # SC_DATA 5% & FEUE =,
® B RSTSTS (SC_PINCTL[18]) & 1, f&Jir SC_RST #I| 5 &>

W S ReE B E B MR E E T -
® FiEEE INITSEL (SC_ALTCTL[9:8])Z% EHBlE i i%fE
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S E TMRSEL (SC_CTL[14:13]) 7% (TMR_SEL AU 01, 10, 503 11)342 TMRO
2 F #E{E f 2t OPMODE (SC_TMRCTLO[27:24]) & 011 - #% #% 3% B CNT
(SC_TMRCTLO[23:0]) & {FasaxiE s KIEEHIE.

Wi 5% B SC_ALTCTL %5 7% 2% 5% B CNTENO (SC_ALTCTL[5]) #1 WARSTEN
(SC_ALTCTLI[4]) Bsaat#

EIEREREL SC_RST F5 » MR [EIRSEE 4= fPETE| CPU INTIF (SC_INTSTS[8]) ifiiéf INTIF
(SC_INTSTS[8]) & 1.

WIERE SC_RSTHIEFHA, TMROBNT#EsE] O, M1 HAEL Z AR/ AOIFE ATR, HHESRE
A R E] CPU, 1% TMROIF (SC_INTSTS[3]) & 1.

INITF set
-
SC_RST |
T
INITSEL T4 T5

Time Comment 00 81 483

T4 | SC_RST to SC_DATA Reception Mode 01 129 531

T5 |SC_DATA Reception Mode to SC_RST Assert 10 161 563 Unit: SC Clock
T6 |SC_CLK Start to ATR Appear 11 161 42106

Note: This value is measured by chip IO pin and the real value will depend on system design

21-2 SC BB A1 5]

21.5.3 ¥k (Deactivation)

R 3R] DA ARG — AR B — ARAAMAz 2], sl biias B B 2. AR pa REIzE i RS, W
REF T2 SC_PINCSR iz BRI 31, B 1I40 1

i RSTSTS (SC_PINCTL[18]) ;& %0, % E SC_RST A&

i CLKKEEP (SC_PINCTL[6]) J& 50, {5 1F. SC_CLK Bf gz

K DATSTS (SC_PINCTL[16]) J& %0, i SC_DATA 3 EAE (K E V-
1 PWRSTS (SC_PINCTL[18]) /5§ /0, 3% & SC_PWR fE{KEEF

0 N ERER RS N VR R P51

JEIEEEE INITSEL (SC_ALTCTL[9:8])24 BRI
i DACTEN (SC_ALTCTL[2]) & 1 2

&I AS BE i SC_PWR Ryl » 28 il &5 KF [F) 05 & 4= — & P B 2] CPU, /K INTIF
(SC_INTSTS[8]) & 1.
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EZ&%T%’I‘%%&‘E;‘HHADACEN (SC_ALTCTL[11])iF, SC #dillas thsc & U E-REEFRI, HBI%h
TR

INITF set

~
SC_PWR
SC_CLK
SC_RST
SC_DATA Undefined; |
—T7—H— T8 e T9
: INITSEL T7 | T8 | T9
Time Comment
T7 |Deactivation Trigger to SC_RST Low 00 97 83 87
T8 |SMC_RST Low to Stop SC_CLK 01 145 | 131 | 135
T9 |Stop SC_CLK to Stop SC_PWR 10 177 163 167
e Pt Unit: SC Clock
11 177 163 167

21-3 SC EEfUFY ]

21.5.4 ERE=

B L, BRI Y ER R T IRES R A, ERVERHE A N EIFTRAY
108 7= & i AH K.

\ \ \ \ \ \ \ \
Startf D1 D2 D3 D4 D5 D6 D7 D8 P Pause Start
\ \ \ \ \ \ \ \
- Delay Between Consecutive Characters ~ ——»
& 21-4 SC &Rl

{35 1S0 7816-3, %ﬂif‘*ﬂ: ATR By TS 40 MR E AT RERVES (LR EIFTR) - 4028 TS #5#54
720_1100_0000_1, ANZA FIFTTE. SR FISTE LI TRERS %, AIEARVAITTHFRT Ox3F, QIR TS
(2 0_1101_1100_1, RZ EHELYIE. B4 ERAEMESR, AMEERIALTHZER 0x3B. #ilEH]
LI E AUTOCEN (SC CTL[3)D), EEI B G 2R R T 1R ME Y QU E . kAR AT DLk B CONSEL
(SC_CTL[5:4]) ZrfFes (8%ky 00 B¢ 11) , £ SC U E] ATR iy TS (& R IFLYE.

WSS MRS AUTOCEN {258 HEIAUEDIRE, RIEED BRVVEEATRIREE Z Fi5e A, i B
B—HERWVEE 0x3B B¢E 0x3F. LRI EF—(EE RN IR EIGRF  2 1&, TERGER A ELY
BN B B8 CONSEL fiz. W% — &R ZE 0x3B A2 H ACERRIEN
(SC_INTEN[10]) 41, HifgEs 7 4 —(F s CPU, 36 ACERRIF (SC_INTSTS[10]) E1.
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T T T | T T T
Direct Convention Startf D1 D2 | D3 | D4 D5 D6 | D7 D8 P Start) Character TO
| I | |
e t 12 9600 ETU ————————————— >
T | I | I | T T T
Inverse Convention Start| D1 ‘ D2 DS‘ D4 | D5 | D6‘ D7 | pg| P ‘ Start Ch‘aracte‘r TO
Mmoo t=12~9600ETU - >
Direct Convention 0 1101_1100_1 (0x3B)
Inverse Convention 0_1100_0000_1 (0x3F)

21-5 Wbt TS
21.5.5 ERHH

FORH M SR, HRIEHE SC_DAT {7 esieT. TAHES, AT 7LH A SC_DAT, %
HR5TE%, HIFEEN SC_DAT.

R BRI SA TU(E 7Y FIFO. {20, FREEREHL TXFULL (SC_STATUS[10]), AlZ8 5 0, o
TX FIFO /A2, A5 A, BRIE 4 #H0n H 855%, TXOV(SC_STATUS[8]) g#:E 1. &FH
HARF A BEUGHE, RXEMPTY (SC_STATUS[1]) &#%% 0, f#fg i —EEHL SC_DAT EF|RXEMPTY

(SC_STATUS[1]) &# & 1. RX FIFO U, ERAKA KAERUCAFr&ERHER, RIFES T,
RXOV(SC_STATUS[0]) &#5 & 1.

bR T Al 50 H dm e =04, SRSt n] 2 i B R e A 2 B2 FIFO #Y,jRE&%E8 (L. & TBEIEN
(SC_INTENI[1]) %1, & TX FIFO J2ehs, erés b, HTBEIF (SC_INTSTS[1]) #& 1, ﬂ:tEHTL)\
— X ¥ TX FIFO 55 A% VUEF 6. BEEI TR PE S AR UETHE. & RDAIEN
(sc INTEN[O]) #%1, & RX FIFO #YERIR /DA RXTRGLV (SC_CTL[7:6]) EFMil 3 A i,
oA T, ERDAIF (SC_INTSTS[0]) #:& 1, ¥ o] —EHAEHL SC_DAT HZE| RXEMPTY 7
1. B T RX FIFO #VER DA RXTRGLYV, fit A g2 thigr, o] LUA s BRI g, #
1% RX FIFO H&kl, HE I RIE A 2 s A, 284 rhBnm RIS, ZIaEItThaE
T]i%EH SC_RXTOUT B DL ETU B (i AYHEBAFASRY, 6 RXTOIEN (SC_INTENI[9]) #% 1, auﬂﬂ
HERF 28420, RXTOIF (SC_INTSTS[9]) & 44 & 1, %1 FIFO th A &R AT 5E.

21.5.6 %ﬁﬁ%%ﬂ?ﬁé?ﬁ

fic#E 1SO 7816-3 T=0 FEFCHAAC, 2R B 28 Im i E]— {Ifjé‘“;blﬂ’]ffx%ﬁln %L{iﬂﬁﬁdéﬁm{&
SC_DATA 1 £1| 2 i {Ifﬁi_,ﬁ\ﬂihi_%ﬂéﬁéi_ﬂﬁﬁ*ngﬂf%;% IR Al R B (HEZ L. Y RE R I 25
TR PR B R RS B A A I D RE R 8 25 B R G B (HDIRE . WG RE A A S ETXRTYEN (SC_CTL[23])
AR EEIIAE - HOBIAESITE TXRTY (SC_CTL[22:20]) 277755 e 3 A SR A, 4013
B TXRTY + 1, TXOVERR (SC_STATUS[30]) {2ty 9: 8 1. 2552 TERRIEN
(SC_INTEN [2]) & 1, Hilf@ife s s 4 —(E rh 44 CPU, 164 TERRIF (SC_INTSTS[Z]) El

Woie thAE AR E RXRTYEN (SC_CTL[19]) LK RXRTY(SC_CTL[18:16]) A<iE e BB AR EIR
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H. A0SR E A RECE Y RXRTY + 1, RXOVERR (SC_STATUS[22])

NUC970/N9H30

i 2ok

TR E 1 E2
TERRIEN (SC_INTEN [2]) A 1, HiltEgE g 4 —(E R4S CPU, i TERRIF (SC_INTSTS[2])

\ \ \ \ \ \ \ \
No Parity Error Start Byte (i) P Stop | Start Byte (i+1)
| | | | ! I ! !
0 5 6 7 8 9 10 11 12
Repetition
‘ ] ‘ ‘ 1.5 clockg r
With Parity Error (Receiver) | Start ?yte (") ‘ ‘ P ¢ Byte (i)

0 1 2 3 4 5 6 7 8 9 10 pyll Low and Detect Next Start Bit

Detect Error Signal Re-transmit
\ \ \ \ \ \ T |

Byte () P leq———r-4clocks _ystart Byte ()

With Parity Error (Transmitter)| Start

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

21-6 SC $EER {597

£ T=1 1520 Ty, BrtibeE 248 b ElhRay R-Block AT ;A Hlmshisd L, A 2Hh
SEERENSE, FTDLE TIEAE T=1 #=(FF, TXRTYEN LU RXRTYEN 37875 & O.

21.5.7 AWESERETEES

BERE B (E24- R ST #E (SC_TMRO)MIFIE 8-fir #8Hsat &= (SC_TMRL,
SC_TMR2), iz teat #asH B asm B A [F HIRIRF R (ATR, WWT, BWT, %ff). ST 8=
A B — B A S i RE A g R BB i 2 —(ESTART (st BataE  Ta T8

N ARG TR |
® EiSucE TMRSEL (SC_CTL[14:13]))(ERE/ZEH 5 #izs

® EiEESC TMRx Z{78EiE R EfEiz OPMODE (SC_TMRCTLX[27:24]) k& —(Ezt
/& CNT (SC_TMRCTLXx[23:0])

® % CNTENO (SC_ALTCTL[5]), CNTENL (SC_ALTCTL[6]) 5 CNTEN2 (SC_ALTCTL[7])
FRAGHETTE TR

OPMODE
(SC_TMR
CTLX[27:2 [t fEHiit
4)
(X=0 ~2)
(AT SRR CNTENX (82, 4550 T2 SN, B B CNT+1,
0000 BAfA  [& CNTENX g, Bfast it
GO | RIS 07, WS E B E TMRXIF (SC_INTSTS[5:3))
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A EBRCNTENX.
I TSR S —(E START s llE], &5 R TaT9esdny. BErE
CNT+1.
0001 fiEk FECNTENX 3255 1 1&, BRI —(E START {7 (FEULEEE %), B
JRETEL

GHA A MR EEE S O, BERSRE B Bha & TMRO_IS J%FRCNTENX.

) e a s —E START iz (F:UD) #ie iz, &5R TatEEs st
P EERHE & CNT+L

Frita TECNTENX £ 5y 1 1% > EHIE]ZE—{E START iz (F2U), FadaaTHe.
4ETR & A T ETEEs ERY 0, S 2 #i5E TMRXIF 1 /EFRCNTENKX.

i N aT s R AN RS RLE), BB EE Y IAME ATR K. BFRIFHEIYSC_RST
BRI, 45 ATR EZ UL R SGHERS.

WRAE ATR JEZULE] Z i, aT8es i E] 0, HInERG R 4 —(E R ERr4ECPU. &G
{B By CNT+1.

R HA SC_TMRCTLO 7 AR,

0011 ks FECNTENX ¢/ 1%, & SC_RST i, Bsast®e HNERR®), ik
EEHA.

&5 WHRE ATR EZULEI Z AT, sTEE5RE] 0, HIBEFE R H B &
TMRXIF 3f77% kR CNTENX.

¥ ATR BRI L Tt B2 A S 1Y 0 WERSHG 1 BY % ik
CNTENX.

IR 0000 —Ff, (ELEE FHHIEE? O I, BRI TMRXIF T Lt
S ONT A1, T 87 L SRR CNTENX.

& ACTSTSx (SC_ALTCTL[15:13]) /o 1, #RESEEAEALATHF LS CNT HY{E. &
1RSSR O, 3HIEC S ARG CNT A TS . EBRGEL P ONT+1.

FIfFEZL 0001 —£%, HEE F M ati#ms s 0 B, G Ra & TMRX_IF [ Hat8
ganrEE#EL CNT BY{E. EfHIE] N —(# START fir » 5HEesi Eia T BE FEs
0101 Bk CNTENKX.

& ACTSTSX Sy 1, ¥RAGREE(EMIRHESCECNT HYE - B MatBEsEn 0, 51
BasiReEE# CNT HUMTEN ST T8 FERF{E R CNT+L.

0110 FOfsi= 0010 —HE » [HEE M N EEsSE 0 iy, s E TMRx_IF [ Hit

0010

0100
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BB, CNT 1 - BRI T8 START i - S B aae Bl
BB CNTENX,

& ACTSTSxFy 1, #RASHE(E (LR 2 CNTHIME. F A Mt EEsFR 0, 513
aavier e e, CNT BB E S a8 BEiFH{E Ay CNT+1.

B N ETEERAIAIN S (8 START AL gzta ], AN BPRCNTENX fir. 41
RN —(ESTART ALt E], 5T8asF ik CNT B {E L EHra T2

WHRAE TN —{# START fir g lE] 2 7, sTHEESEE] 0, HIIRERS R E 4= —{# T
0111 45CPU. #BHF(H By CNT+1.

e FECNTENX 3¢5 1 1%, E g HIE]5—(# START {ir, Ba4GaT4#
&R CNTENX#ZE B 0 1%, (£ 1E5TEL

| TR FAAE N CNTENX {HgE, &5 ACNTENX Z2H. SHEBUE R #: (R1FAE
SC_TMRDATx. A8z T, BEASK R AL FE 2L (T P46 CPU. BEKSS MBEHHE
CNT +1

ke FECNTENX 505y 1 1%, Ftaat8, Fataat B ER0. BERGRIZHS CNT
HYfE.

TS CNTENX #5% 5 0 &, (F1EETE, TPrfF(EE] SC_TMRDATX Z 7.

A N ETEEshH Al CNTENX (HRESESE —(E START {ir#lgfliE], &SR e
JAPRCNTENX fir. @R N —{ESTART fir#ete i E], 5T #esireEdk CNT By {EIE
EraTEL

(11 [WSRAET(E START firsb sl al, SH80EE] O, HIREAEIE £ —(Hrhk
45CPU. HEFG{E /5 CNTH+L1.

Bifh  [{ECNTENX 5 1 14, SUoflE)55— (8 START fir, gty
i |CNTENHEERE 0 4, B2 1E3HEL

1000

21.5.8 FREREEDEH

5 B RO LU ROV O SR B RGN, AT EREEMNEFR COLV
(SC_CTLI26]), (i 75 1, #RSC CD WP A i A, (EEF A FSEE. WA 0, K
SC_CD S8 T 1 FEsIR, IRET Ay o A, IR PR ARSI, Sl A RO
GBI AR R FR R T BN S BeE. 2T LA CDDBSEL
(SC_CTL[25:24]) A5,

SC_CD {4 Hijfk#E ] bl k3 COPINSTS(SC_STATUS), 4Efir EIFERZ s A SC_CD HYE T,
PR CDLV ¥F M. VHFEEFIES, BIATE M bl s e e iR B U208 % CDIEN
(SC_INTEN[7]) # 1 &, 5 HEHRIRAEEE s, FIURRASNG 28 4 —(F PB4 CPU, 364 CDIF
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(SC_INTSTS[7]) Bl > 1%, #Eaa[iE 4 5 CINSERT (SC_STATUS[12]) LK CREMOVE
(SC_STATUS[11]) E-41-EHT & FTHLEE. CDIF, CINSERT, LUK CREMOVE #iEiE e 1097505
0.

21.5.9 HAth{Hg HBERE

FE LS M E— S AR R R B

® ETUKE

ETU 25 fe- N EdmavE AR B, Sha(EE 372 [HiERE. E408 PPS skfskiz, nlEH
%2 ETURDIV (SC_ETUCTL[11:0]) 3 & A EfthfE. EFEAY ETU &2 ETURDIV + 1 {EHE§E.

® (FL{IsE

S ATR, BUE TEAE T=0 Bz, NSB(SC_CTL[15]) 7% 0, see M fEfF LAz, & T/EE T=1f
#\Kf, NSB(SC_CTL[15]) FFHE 1, &E —{E {5 (-fir

® BR{rERfH (BGT)

B TARAE T=1ERRER 1SO 7816-3 A0, A [FJ7 A EmAvEIta i \NElE, RIBEIR-ERRE, K

22 fi&l ETU. SRORGERFFET 0] BGT (SC_CTL[12:8]) 5x&. /@A 1725 BB fRaERe iy

#, $2F4%, H BGTIEN (SC_INTEN[6]) % 1, HIRHASIG 2 4 — (8 7% CPU, i BGTIF

(SC_INTSTS[6]) E1. BGTIF 5k il A8 5 1 AT =URER.

® jEfE{fsEHERY (Extra Guard Time)

fRIZ 1SO 7816-3 Fid, & TCy FEN ATR, HA Ky 255 I, (raiifE] fy 12ETU + F/D * N/ f = (12

+N). AT N {5, Bl R pralisf]. JRR oragise] TR SC_EGT S5 {7aszd.

21.5.10 2O(UART) =X,

FEARSTHY R OATEEA, B AEEROFRK, ITEGKE UARTEN (SC_UARTCTL[0]) &

1, R EE T B3 B —(HEL ARy UART THEESR [, ILHS R B M Ehiies]. (£ rsi=t

T~ HEES T ERHSCX_DATAYE R & {E HUART RXD, % 2/ i 8 (SCx_CLK)E Rl &

fERUART TXD. 41 & R N AR AEm Bl

1. #EEEDUEEEE UARTEN (SC_UARTCTL[O]) firjTskiE A UART fEx.

2. IEBIE RXRST (SC_ALTCTL[1]) F1 TXRST (SC_ALTCTL[O]) fir jUH#ETHMHGEE E, LARELR
FTA IR R 2 ZE ARG

3. IAFE 0 %] CONSEL (SC_CTL[5:4]) fI AUTOCEN (SC_CTL[3]) k. (& T.{FfE UART fHz{
[ > LIy ©07).

4. iBIEEE ETURDIV (SC_ETUCR[1L:0])2K 4% UART &51j{#igHieR.

® SY[EEHER =/ (ETURDIV +1) , pbig f R% S8R MRS 7 1T R s i R
(SC_CLK), A%HYETURDIV HYAZUE /172 0X04E20XFFF 2 i, & HAE/ N OXO4RE & 15
15 F50x04.
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®  [IANE (i B AR E 5B 5 S 2R 115200, B E-REFEAHAR F12MHz, ETURDIVER Ry
OX67 HFH R AR ALY £50.16%.

5. EELRMEA, BEEREE (A5 E WLS (SC_UARTCTL[5:4]), &%&ﬁﬁf%ﬁ (LL X E
OPE (SC_UARTCTL[7]) 1 PBOFF (SC_UARTCTL[6]) fir) Fl{E - fir- £ (EiBzsE NSB
(SC_CTL[15])).

6. EuEEE RXTRGLV (SC_CTL[7:6]) sk A BEEHE Y 25 4% 7 il 25 /K A8, @3 E RFTM
(SC_RXTOUT[8:0]) I Ak et Hak 75 4R (7t i il

7. % SC_DAT (SC_DAT[7:0]) 2758 s3% SC_DAT (SC_DAT[7:0]) ZFR AT LIEN{T UART
IRE
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22 SD $&(2% (SDH)

22.1 it

L EE-F % EHIZs (SDH) 43 &DMACHISD —{E & ¢ - DMACE THEAL T —({EDMA (&
BEF A7) THEE AN SD XX L4 fr e fI L 245 Eras (1285261 ) HYEEE > MSDETTFHE
J24SD / SDHC / SDIOE:[1 - SDHZEH#25 % #:SD/ SDHC/ SDIO-KHIDMACHYETE » DIER it £
& NI 22 F Ay [ i s ey

22.2 HE:

® AMBA AHBT/{EREI5E%S » N BUEEmAIZ s/ 5 -
® FiEIDMAEE -

® TR BUEIAA -

® IFFI28FHIHVHE LGN Z M HV IR S HA % & -
® I FfSD > SDHCHISDIOF -

22.3 FHE
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AHB Bus
‘ AMBA Wrapper (Master / Slave) ‘
/DMAC \ /SD Unit \
Unit
Register FIFO
Decoder Interface
HCLK
DMAC (__Sync. Circuit )
Controler
SD/ SDHC
128 Byte Controller
FIFO
\ / K Engine Clock J
| aPio |
SD_CLK SD_CMD SD_DAT[3:0] SD_CD
22.4 1728
R: read only, W: write only, R/W: both read and write
Register Offset R/W  |Description Reset Value
SDH_BA = 0xB000_C000
SDH_FB_n SD Host Embedded Buffer Word n
- SDH_BA+0x000 + 0x4 * n |R/W 0x0000_0000
n=0,1...31 - n=0,1...31 -
SDH_DMACTL SDH_BA+0x400 R/W  |SD Host DMA Control and Status Register 0x0000_0000
SDH_DMASA SDH_BA+0x408 RIW Fsilejgist'ec:St DMA  Transfer  Starting - Address| 464 go00
SDH_DMABCNT SDH_BA+0x40C R SD Host DMA Transfer Byte Count Register 0x0000_0000
SDH_DMAINTEN SDH_BA+0x410 R/W  |SD Host DMA Interrupt Enable Register 0x0000_0001
SDH_DMAINTSTS |SDH_BA+0x414 R/W  |SD Host DMA Interrupt Status Register 0x0000_0000
SDH_GCTL SDH_BA + 0x800 R/W  |SD Host Global Control and Status Register 0x0000_0000
SDH_GINTEN SDH_BA + 0x804 R/W  |SD Host Global Interrupt Control Register 0x0000_0001
SDH_GINTSTS SDH_BA + 0x808 R/W  |SD Host Global Interrupt Status Register 0x0000_0000
SDH_CTL SDH_BA + 0x820 R/W  |SD Host Control and Status Register 0x0101_0000
SDH_CMD SDH_BA + 0x824 R/W  |SD Host Command Argument Register 0x0000_0000
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SDH_INTEN SDH_BA + 0x828 R/W  |SD Host Interrupt Enable Register 0x0000_0AQ0
SDH_INTSTS SDH_BA + 0x82C R/W  |SD Host Interrupt Status Register 0x000X_008C
SDH_RESPO SDH_BA + 0x830 R SD Host Receiving Response Token Register 0 [0x0000_0000
SDH_RESP1 SDH_BA + 0x834 R SD Host Receiving Response Token Register 1 |0x0000_0000
SDH_BLEN SDH_BA + 0x838 R/W  |SD Host Block Length Register 0x0000_0O1FF
SDH_TMOUT SDH_BA + 0x83C R/W  |SD Host Response/Data-in Time-out Register  |0x0000_0000
SDH_ECTL SDH_BA + 0x840 R/W  |SD Host Extend Control Register 0x0000_0003
22.5 TREIT

TG FAEERIES (SDH) 43 BsDMACHISD {5t » ifi SDEL T T 2% SD / SDHC /
SDIO#EM - N IEEEIE 57 b T A Fr 2 B -

SD Memory Card State Diagram ( Card Identification Mode )
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CMDO
No response———— CMD8
/@rd return response
A
Ver2.00 or later SD Memory y
Card(voltage mismatch) or Verl.X SD Ver2.00 or later SD
memory card or not SD memory card Memory Card
ACMDA41
with HCS=0

Card returns busy

Card with compatible
Voltage range

If host support high capacity,
, HCSissetto 1
ACMDA41 with

HCS=0or1

Card returns busy

Card returns ready

Verl.X Standard
Capacity SD
memory Card

Verl.X Standard
Capacity SD
memory Card

Verl.X Standard
Capacity SD
memory Card

» CMD2 |«

CMD3

Stand-by State

SD Memory Card State Diagram ( Data Trasnfer Mode )
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Sending data
State ‘\

CMD6,17,18,30,56
ACMD13,22,51

CMD16,32,33

Molete | CMD24,25,26,27,42,56

Receive data
State

CMD12

Stand-by State

CMD4,9,10,3

Operation
Complete CMD28,29,38

Disconnect State

Programming
State

22.5.1 I

DMAZ i zste ft— i B r s IR - H P AR EEA R AR FEEDMAC » 2812
DMAC L 7] DL H B H % (Hi - DMAZE I Es A —(E128FEiHYHE 24217 > 7 p M (645 £
JLEFIFO (#3t1287761) - BRI DUER T SRR M 28R - BEFMIATT - S SR
s H] DB R B REE -

SD¥EfiEs et 2{ESDLw 1 » FrA IR 1 BA R AT sEf1SDIORET o &dls 1 7] AFe it 1fiz/ 4z
TR AR - Hi N B SDRL VAR T 2 i CLKDIVOZF (7 251/l » ARHR VIR -
HI » 5522 "SD Memory Card Specifications Part 1" and "The MultiMediaCard System
Specification" -

YARESDHATABEAIT

E CLK_HCLKEN 277722 SDH fif

B SDH_DMACTLZ{722DMACEN( fIDMARSTIr. -
%:1%SDH_DMACTLZ{Z22DMARSTL B -
HrESDH_GCTLZ {722 SDENI AIGCTLRST/Y -
“1%SDH_GCTLZ{722GCTLRSTALER: -

B0 A —4H 5 ThEEREE] (GPDO~7) > SYS_GPD_MFPLEEE A 066666666 -
IRCI1A =40 26 ThEEYEH] : GPE2~9 ~ GPH6~13fIGPI5~10 > 12~13 -

(1) GPEZLESYS_GPE_MFPLEE A 0x66666600 © SYS_GPE_MFPHZEIE A 0x66 o

(2) GPH &% 7F £ SYS_GPH_MFPL % 5 A 0x66000000 > SYS_GPH_MFPH £ IH A
0Xx666666 °

N o o~ w0 DdRF
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(3) GPI & % £ SYS_GPI_MFPL Z £ A 0x44400000 - SYS_GPI_MFPH Z £ A
0x00440444 -

8. i#RSDH_ECTLE7 3PWROFFO » #4EARIEH] - HIBLI4SDRLS -
9. XESDH_CTLZ{725SDPORT(i7 2k EEEES D 108k L11H2 A -

10. F¢'ESDH_INTENZ {723CDXSRCA A EEFESD-FAg I ( DAT3E(GPIO) -
11 #ESDHMA{LHHIEA £300KHZ » SDHEE AL ISR -

12. 3¢'ESDH_CTLZ{F#3CLK74_OEfy -

13. FfFSDH_CTLZ{F#3CLK74_OENL/ERR °

14, FRISHAEALAI G e 4 SDR -

15. H#E A EEIRAG > AR S0 A AR LR ECE IR s YRR (Ba125MHzZ) > 555h >
SDHFEIEE RyA ML BHR R AR -

22.5.2 EEMS

kA o%GSD RAVEERT ¢

1. HEZ2HNSDH_CMDZ{FEes -

2. HEMSHSDH_CTLZ{Z22CMD_CODEfY -

3. X ESDH_CTLZ{FesCO_ENf - {BaEan St -
4. %5 SDH_CTLZF2CO_ENALER: -

22.5.3 HUSZEgE

FEISD REFENERAT ¢

B SDH_CTLZ {FasRI_ENf - 4AREREER A -

Bz 5 7 SDH_CTLE s RI_ENfILFRS -

M2 SDH_INTSTSZ {72 CRCT{Ir -

ZEN (S S G EESDH_RESPOMISDH_RESP1Z{¥#s -

BN P o3

22.5.4 $FEHY SD Fk

HHUSDER R P ERAIT

1. SACMDTHE A HiRAeE -

2. ESDH_CTLZ {F2sCLK8_OEf » S8 8(EF s I - Z81&tn & SDH_INTSTSZr{FasHY
SDDATOfL » SFhFRAEM L - S A H 2 SDae e mlad
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3. EEWWA/NSDH_BLENZ{Fas » HIA15125F i fEIHE OX1FF -

4.  FEHGERRREEMEHE ASDH_CMDE {72

5. HEBEFMEFISDH_DMASAZI{Fes

6. MERABETE - WRE#E255 - HFEZ > X EE o UG 8EIE ASDH_CTLE 743
BLK_CNTfir (—ZE%225588) -

7. HECMDISHEHI % (EPif~ (SDH_CTLZ{723CMD_CODEf#E A18) -

8. EXESDH_CTLZH{F#CO_ENf ~ RI_ENfIFIDI_ENf » ZR{FEREar-Sa - gl AR
B A -

9. #mzDI_ENf - HEHOFRR - 57 SDH_INTSTSZF {725 HYBLKD_IFHE -

10. f&SDH_INTSTSZ{F2sYCRC7HICRC16A1 -

11. #F2£CMD12{ |- {2 -

12. 3 ESDH_CTLZF {F2sCLK8_OEf » #ix8{ElFa ] - A2 SDH_INTSTSE {FasHY
SDDATOf, » FHFF-RAEFERLEE - [ ms B £ SDRLFAEFHLEE -

13. #51XCMD7{ESDEE L FFGINEE -

2255 BEA SD g

B ASD-RAVEEEAIT -

1. #FECMDTHEA i RAS

2. FESDH_CTLZ f£#sCLK8_OEfl - A8 AN » A% e SDH_INTSTSFH{FE3HY
SDDATOfi » ERFRAEFIRSE - St B 2 SDa HE s -

3. EWWA/NSDH_BLENZ{Fzs » FIA15125FHfifEIH S OX1FF -

4. HEHGEERNEEEE ASDH_CMDE {72 ©

5. HEHIEFMHEFISDH_DMASAZ{7Es

6. MR ABEETE - FRHEE255 0 B P EZ T K o ST HEEIE ASDH_CTLE f#8
BLK_CNTf{ir (—ZXE%25581) -

7. EBECMD25% A % {fbif< (SDH_CTLZ{F2CMD_CODEf/IE A25) -

8. XESDH_CTLZF{F2sCO_ENf ~ RI_ENfizfIDO_ENf » sR{FEAEdr-lmit - BfEhm AFI%L
B

9. #mzDO_ENf{ » HEIH#IFER - B¢ FSDH_INTSTSZ {7 asHIBLKD_IFFRER(iL -

10. fp#SDH_INTSTSZH{7a5HICRC_IFfL - AR CRCR Emas A= i - R Mk B (&
SDH_CTLZ{£23SW_RST{ir) -

11. $51ACMD12{% [ {Hig
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12. 3% ESDH_CTLZ {723CLK8_OEfr » 3 iA8{HIF s E I - ZA1& & SDH_INTSTSZH (¥ &5HY
SDDATOSL » FRFRAEMHLSE - S Ems B2 ISDae B (R mtd -

13. §PECMD7(HSDE A -
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23 SPI

23.1 fegit
SPI AT —(IE 25 B SRR A E » FIFH 4 45088 o0 ) T M AL A

EPE AR A CE R > SPI ST S-T0 AV - A B RHA R S s 2 > STl -5
FYREHA -

SPI FZEfles o] LA B Ry TS - BEBh 202 2 (e B (et

23.2 ik
® BT IRE

o —(EEBEWIVERKREICER 1 2132 fiz > —REE LSRR N I ACE R & 2 {F
255 WIAEEEAEA T > —REEH RS RHREE 64 i

® 7i% MSB I LSB {Bf:{Hi
® R HE 2 (RIS o (IR NS 18 1 RIS
®  iEEE [ U O {Hifk

23.3 I BiE
) )
» mw_sclk_o
pclk _SCIK_
> Clock H
preset_n Generator
paddr —
’ § SPI Core Logic
pwrite E )
osel = 1/0
— P m
% F[():g;:iZSeerrs > mw_into
penable » mw_ss_o[1:0
_penable | _ss_o[1:0]
Ewdatg)I <§(
pben
Tx/Rx
prdata Buffer > mw_so_o
mw_si i
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23.4 H17EE
Register Offset R/W Description Reset Value
SPI_BA = 0xB800_6200
SPI1_BA = 0xB800_6300
CNTRL SP1_BA+0x00 R/W Control and Status Register 0x0000_0004
DIVIDER SPI_BA+0x04 R/W Clock Divider Register 0x0000_0000
SSR SP1_BA+0x08 R/W Slave Select Register 0x0000_0000
Reserved SPI_BA+0x0C N/A Reserved N/A
Rx0 SPI_BA+0x10 R Data Receive Register 0 0x0000_0000
Rx1 SPI_BA+0x14 R Data Receive Register 1 0x0000_0000
Rx2 SPI_BA+0x18 R Data Receive Register 2 0x0000_0000
Rx3 SPI_BA+0x1C R Data Receive Register 3 0x0000_0000
Tx0 SPI_BA+0x10 W Data Transmit Register 0 0x0000_0000
Tx1 SPI_BA+0x14 W Data Transmit Register 1 0x0000_0000
Tx2 SP1_BA+0x18 W Data Transmit Register 2 0x0000_0000
Tx3 SPI_BA+0x1C W Data Transmit Register 3 0x0000_0000

23.5 THREHHAT

23.5.1 fribEsE

FEEMIET 5% SPI FZEfilas AE MM RS Tl SSO B SS1 ZfcBEEh % ZRi (i 7 SME KR
o (B ETEEREN R (E /1 S M IR (R — T I R F - A RE[FJ T B (B B B e as (i 1T

AEEH ©

NH AR EIE

AUG. 14, 2018
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SPICLK » SCLK
MISO (= MISO
Slave0
SPI Controller MOSI » MOSI
SPISS) » SS
SPISSL—
» SCLK
MISO
Slavel
» MOSI
» SS
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Z R E SSRI0] 2iat e SSRL] ( AESS Ly tH Al S [FI st -

SSR |= ex1 / /{HRES SO H
SSR |= exz, / /{ERESS L Al
SSR |= ox3; //[EIR%{EHEES SO/ SS 1y Al

FEEREIUT > (EHEBEREIRAA R m] DUEEE SS_LVL iz (SSR[2]) A My 5k,
AR MR R BEEUR Y AT A (e AR (R AR -

23.5.2 HEfLHMEE

FEERECT - REITT AUTOSS (SSRI3)) - i’k H BhE A (e B[S ST » WAREE SSRI0] fir
(SSR[0]) &1 SSR[1] iz (SSR[1]) 2 {HAE » ARFietkiEe (STt HE] SSO B SS1 Bl E - 5=
%ELL&E GO_BUSY fi (CNTRL[O]) ZRBA4GH ik - 1E SSRIL:0] T {ERERHEisiBe# =
EJE?HEEI SPI fZffils H #ac B Ra RUIRRE - £ B RHEERGE 1% B B R IESHIRAR -

/ E BEEHREEEIESSOE
SSR |= ex1; / /{EHESSes; H il
SSR |= (@x1 << 3); //ERE B ESEE

23.5.3 /P 10 &=
EDUALM(IL (CNTRL[22])#e5e B Ry LI - SPHZEREs SZfZ 1O fH i -
EE108 R IEAT T -

SPIO_SS |

SPI0 CLKMW
spio_mosio——7]e]s 4] 3)2] 1fo}———s|4}2Jo] )4 [2|o e 2)2[fe 4[]

Méalster putp;Jt Output
ave inpu
R
Master input Output
Slave output

DUALM

DIR_2QM

B0 AREIEIATT -
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SPIO_SS |

() () r
SPI0_CLK S R AR R A RAAR R
spi0_mosio——{7[es}4[3|21o}— ——{6)a]Jo][e 2| offs)4}2[oe]2]o]

Mglster _outp:Jt Input
ave inpu
R
Master input Input
Slave output

DUALM [

DIR_2QM (

DIR_2QM{IZ(CNTRL[20]) A E R ERHEEHY H - &R EDIR_2QM{rfy 1 - SPIZEES FISMAT
e R ER . EaEDIR_2QMAL 5y 0 > SPIFZERIZS (eI M (A E VB -

//{E FEEIOfE S - MOSI/MISO[E|HE [/ e Es it &kt
CNTRL |= (Ox1 << 22); //{HAEEETORES
CNTRL |= (@x1 << 20); //Jj[m Bl

TX® = 0x12;

CNTRL |= @x1; // ByEhSPI

EQUADM{IL (CNTRL[21])#ea B Fy1i > SPIZEfi 5 s & IO -
VU0 R E BT -

SPI0_SS | y

| [
seoce [IJJULUNDL . JUTUUTUUIUUUTUHULE
spio_mosio——{7Je]s}[s)2] 1fo}— ——{cfs}+[o)cz]4o)czf4ofcfe]]o)

Master output Output
Slave input

SPI0_MISO0 )} 208800080000 00E

Master input
Slave output Output

SPI0_MOSI1 im0 000C208GREA0008

Master output
Slave input Output

SPI0_MISO1 e CHOGEEUEGEANEGEUE

Master input
Slave output | Output

QUADM 3

DIR_2QM . |
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VU108 A REE T

SPI0_SS |

K) K) r
SPI0_CLK I
spio_mosio—{7[e]s|4|3]2|1{o}— ——{cfs]fofc|e|+[o)c]e)4fo)c|e[)o]

Master output Input
Slave input

SPI0_MISO0 laemE066200800006088

Master input Inout
Slave output P

SPI0_MOSI1 e O D08GEACACTN0EER0E

Master output Inout
Slave input P

SPIO_MISO1 I 000 GEOUEE0EEGEEUE

Master input Inout
Slave output | P

QUADM )|

DIR_2QM |

DIR_2QM{IZ(CNTRL[20]) X E R ERHEEHY H - &R EDIR_2QM{rfy 1 - SPIZEES FISMNT
acfisE il E R ERYEDIR_2QMAL 5y 0 - SPIZE S5 e s Ml s s B -

//{ERITUIORE, - MOSI/MISORIRF[ASNT B AL kL
CNTRL |= (@x1 << 21); //fHEErdIofs=t
CNTRL |= (@x1 << 20); //JjE b

TX0 = 0x12;

CNTRL |= ox1; //B#E)SPI

23.5.4 HEMHEZE

s B TX_NUM(CNTRL[9:8]) » ] E— X SPR S o w28 468 (oo oy B9 BRI X8 > dm B e
1~4 -

/ /BB AE B TTHE

CNTRL = (CNTRL & ~(Oxf8)) | ©x8 <<3; //8{ijC{Hik

CNTRL |= (@x3 << 8); / /BB (AT

TXe = ex12; //H—{E%dE

TX1 = Ox34;  //5 (6%

TX2 = Ox56;  //5E =%

TX3 = ox78;  //ZVU{E%dE

CNTRL |= @x1; //ERE)SPI » HAR{EIXOx12, Ox34, Ox56, Ox78HIE
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23.5.5 rhigr

& SPI RIS sER— KB T E - BEC{E P ETEE IF (CNTRL[16]) # & #iaeE Ry 1 - 204 E
ToiE s PETEERE Az T 1E (CNTRL[17]) #¢E A T - oo P B R & CPU E4—(E
BT - BorEmiscE e LUl E 5 E 1Ak -

CNTRL |= @x20000; //{HA=rFET
CNTRL |= ox1; //BEISPI
while(!spi_isr); //Zf
CNTRL |= ©x10000; //;EF:IFfir

WL EIEL > A5 1wz GO_BUSY L {5 RSP & EnEN ESC A Bl Ay

CNTRL |= @x1; //BEhSPI
while(CNTRL & Ox1); //ZE{FSPISERRENE

23.5.6 SPI{Zflz3 52 BRI
HRE N HI20 B (o I SP 1% 25

1. EZ{Fas DIVIDER AR IE BB 51| RE g HAH A4S
2. EEREGEHEECEEQ AUTOSS (SSR[3))
3. EEEARUEFAI SS_LVL (SSR[2])

4. HEEECE ETRISERE AT (7an L SSR[O] ¢ SSR1] (SSR[1:0]) eI — (B LIRS 9T S IE
Y 10 B Bt - DURKED R SMEaeH -

a5 7E CLK_POLAZ(CNTRL[31]) LA E 8B H 1[I 22 (IR RE Ry (R B = 8 -
£ TX_NEG fir Jt(CNTRL[2]) 517 B 7IHF gAY N el B a3 ik &) -
1F LSB fir (CNTRL[10] = 0) &5 MSBE;LSB {85 {dii -
A ETX_BIT_LEN(CNTRL[7:3]) » A RER(E SR R -
FTETX_NUM(CNTRL[9:8]) 78 4 {Hii ki (1~4) -
10. RHEERHVEIE S ATX0H s -
11. ¥ CNTRLZ{EEEFHIGO_BUSYirsk ekl » ELBhSPIFhlee

12, S SPI Bt (I PBTEERE(L IE BEELD) > SCE R GO_BUSY fir » BRI (L THLT
B EBEE -

13. TERX0 F{Fa3EH BBy &R
14, SERN—KA

© © N o O
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24 Gty Es RS (TIMER)

24.1 FEk

NUC970/N9H30 #5745 il HiF251588. TIMERO, TIMERL, TIMER2, TIMERS, Lk TIMER4. f
5 R DARDT (B {6 F 53 Eea ke s g Tt B dtir el P2 ). ST s AL T sk T R P Bea e T &2,
regEE s, MEERFEEIIRE. aHifres i e R E A TP B E SR, th il fERR(E i te R et i
Y ERI{E.

24.2 B

® [G{EEIE A TR R B R,

® [{EEIET A 240 FEETREE DR B LA .

® [NEL 8 T HET S

® N[ 24 fir FEAIE#E M TDR(TMR_DR[23:0]) A[EHL.

® URFEEIR, WM, DR HE T R R

® HEIFAH = (I AatiFesiyirs AR * (8 L HET#ES + 1) * (24 fiL TCMP).
® :1EEHA= (1/ TMRX_CLK) * 28* 224

=
24.3 JRIEl
TMRD.GSRIZS Timer
( _CSR(23) D* g wakeup
24-bit TCMP
(TMRO_CMPR([23:0]) o -
ar Q
CRST Reset counter (TMRTOWIETQ[S])
(TMRO_CSR[26]) |
-+ ~ ﬁ Interrupt
! - ~ D @ status
CE (TMRO_CSR[30]) s
ar @
Yy A . |E TIF
o (TMRO_CSR[29])
Prgs?:l:gle —»  24-bit up counter (TMRO_ISR[0])
TMRO_CLK I T Reset counter
24-bit TDR Mode = 11
(TMRO_DR[23:0]) (TMRO_CSR[28:27])
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24.4 F1F7E%

Register Offset R/W Description Reset Value
TMR Base Address:

TMRO_BA = 0xB800_1000

TMR1_BA =0xB800_1010

TMR2_BA = 0xB800_1020

TMR3_BA = 0xB800_1030

TMR4_BA = 0xB800_1040

TMRO_CSR TMRO_BA+0x000 |R/W Timer Control and Status Register 0 0x0000_0005
TMRO_CMPR |TMRO_BA+0x004 |R/W Timer Compare Register 0 0x0000_0000
TMRO_DR TMRO_BA+0x008 |R Timer Data Register 0 0x0000_0000
TMR1_CSR TMR1_BA+0x000 |R/W Timer Control and Status Register 1 0x0000_0005
TMR1_CMPR |TMR1_BA+0x004 |R/W Timer Compare Register 1 0x0000_0000
TMR1_DR TMR1_BA+0x008 |R Timer Data Register 1 0x0000_0000
TMR2_CSR TMR2_BA+0x000 |R/W Timer Control and Status Register 2 0x0000_0005
TMR2_CMPR |TMR2_BA+0x004 |R/W Timer Compare Register 2 0x0000_0000
TMR2_DR TMR2_BA+0x008 |R Timer Data Register 2 0x0000_0000
TMR3_CSR TMR3_BA+0x000 [R/W Timer Control and Status Register 3 0x0000_0005
TMR3_CMPR |TMR3_BA+0x004 |R/W Timer Compare Register 3 0x0000_0000
TMR3_DR TMR3_BA+0x008 |R Timer Data Register 3 0x0000_0000
TMR4_CSR TMR4_BA+0x000 [R/W Timer Control and Status Register 4 0x0000_0005
TMR4_CMPR |TMR4_BA+0x004 |R/W Timer Compare Register 4 0x0000_0000
TMR4_DR TMR4_BA+0x008 [R Timer Data Register 4 0x0000_0000
TMR_ISR TMRO_BA+0x060 [R/W Timer Interrupt Status Register 0x0000_0000
24.5 ThRERA A

24.5.1 FHRFE¥EIEME

sTISr s A LUK LA N ARG AL, A BRAAETH:
1. ¥ CE (TMRx_CSR[30]) ;&0, {5 (|- 511524,
HEPE/ERZ, MODE (TMRx_CSR[28:27])

2
3. FHE{FRE
4

e, 1 IE (TMRx_CSR[29]) & 1, BHINE O.

s & TR T 7HPRESCALE (TMRx_CSR[7:0])
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5. ELLEE TCMP (TMRX_CMPR[24:0])
6. f&CE (TMRX_CSR[30]) & 1, & 2aBith EETEL
24.5.2 R

THEETIS B E A LAY T, B EsNE, TMR_ISR[4:0] EAHE ENM B EE 1. FrLUE 0 firE 1
For TMRO fplEs4:, 55 108 1 3R TMRL drlasE, 25 2 'S 1 R TMR2 ilisgE. .. DL
AR, S84 TPETT%, 1S L TMR_ISR AYFHREM o USRI A 1 Y7705 0.

LB B, 52 IE (TMRX_CSRI[29)) firigAax 1, AITMR_ISR #AHM BN BN EHE 1. it
DATE(E P s iU, IE (RARZEE 1, #{ REREHL TMR_ISR firHkr. H2E AIC #EA[HREMHRANY
T, CPU Bt & U .

24.5.3 FHRFEIHR
B T A BT A BT SR, B 5 P BRI RT A DU BL T At
$E% = TMRX_CLK / (PRESCALE + 1) * TCMP)

H TMRx_CLK Ayti%eendss)i, PRESCALE TH/HEEFAE TMRX_CSR[7:0], TCMP [Li#{E
FEF(T TMRX_CMPR[24:0]. AL, 12MHz S iRE (Eat i asiisiag, sl i/ MER 37
12MHz/ ((0 + 1) * 1) LLK 12MHz/ ((OXFF + 1) * OXFFFFFF). DL FFM451 4 T %40 12MHz
BRI, 3EAER By 10Hz, 100Hz, 1000Hz iY77 =K.

iy g PRESCALE (TMRx_CSR[7:0]) TCMP (TMRx_CMPR[24:0])
10Hz 0 0x124F80

10Hz 9 0x1D4CO0

100Hz 9 Ox2EEOQ

100Hz 19 0x1770

1000Hz 4 0x960

1000Hz 9 0x4B0

2454 BELKkES

ARG I A8 4E H & T (F /£ B B 20, MODE(TMRx_CSR[28:27]) & 0x0, H CE
(TMRx_CSR[30] stisasat#asfilaei) #acE R 1, sHifesiamlasbinat i —Hatisessties

AUG. 14, 2018 Page 249 of 304 Rev 1.02



NUVOoOTON NUC970/N9H30

M{E (TMRx_DR {H) Z#F(5iFastbizs (TMRx_CMPR) #J{E, HIE (TMRx_CSR[29] F1HfzsH
ErfERE(L) #acE M 1, Al TMRUISR o, AHEHERYHESE R G HEcE M 1. 2 AIC 1, HH¥fE
FIrPETA(ERE, AIC EriEsl CPU sHFEssTBum 3 4. 415 1E 4 & B 0, AR S8 A0S, IS A
GWEL AEHEPEEEL.

fEEMEEFEREAT, — Bt sitBa N E (TMRX DR AY{H) 2 35 Ky &5 b # &8
(TMRx_CMPR) fY{H, EHiresat BERIFE L, fHrasatBEsiyE (TMRX_DR HY{H) BIEEET )
YR{E 0, Zhtk CE #istisssizmiss HEhEbrf 0. thEIER, FREGELrsTHEes, G TIEE,
aTtpas s T EUNIEL TMRX_CMPR BY{EEEBAGRIE H#E T — K. ATl S #R R U i B

24.5.5 HHAES

YL SHA% 55 T /R /E IR =, MODE(TMRX_CSR[28:27]) % Ox1, H CE (TMRx_CSR[30] >}
STRERIEAL ) WERE B 1, SRS TRCRMIA I - —EEMI(E (TMRX_DR Ay(H) SE7ates
L7 (TMRX_CMPR) ({, FLIE (TMRX_CSR(29] #1525 PIHEAET) Wizt EL s 1,
TMR_ISR o, fHTERHERSRE @it B By 1. 50 AIC o, AHEHIER T 1AE, AIC i
CPU SHBSSSsHIUGIHEE 2. I00L IE WA E S O, HINGHIESAERS, IS FemEL, thR el s

fEEEAEEREAT, — Bt asat BEs#y{E (TMRX_DR HY{H) 2 25T as Eh#ar 7 88
(TMRx_CMPR) H{d, s1i% 2551923098 (TMRX_DR HY{H) &%EEI5T##({E 0, H CE &5 5
1 (et BuERe), st et BEsH —RBaMam _EET 3L 05 TMR_ISR AH¥ fERY R B I g iss
PR, —HEtrEsE e (TMRX_DR BY{H ) H—EREMRresthiar 745 (TMRX_CMPR) HY{H,
TMR_IS FHHSER shET R G i R E Ry 1. RIS, sHiFesst#oiiEd TMRX_CMPR H{H
LEEHyThRE R IRy, ST ESE T BUR(F A =1L, B CE #ikE Ry 0. T E Rt AR 1
L. P LIS (ERRI AN AR .

24.5.6 BERTHIER

YSRGS T EAF B4 AT Bk =, MODE(TMRX_CSR[28:27]) J 0x3, H. CE (TMRx_CSR[30]
sTiGasat B hipelr) e E R 1, stivesat Biashasnm Lat. — Bt st Bas 0y
(TMRx_DR Hy{H) ZEF[EHHFastbEiE Fas (TMRX_CMPR) HJ{E HIE (TMRX_CSR[29] &tiki&s
ErEaefr) B S 1, Al TMR_ISR Hr, HHEERHEMRRIE e E Ry 1. 52 AIC 1, HHETE
HYFErE R, AIC Ei@E%] CPU stiFasat8um T34, 1R 1E W& Ry 0, Al 38 40T, 1S 1
gWEL A gHE e EE L.

FEEMEFEEHEAT, —HETRasat8Es/{E (TMRX_DR HY{H) 2 25T a5 Eh R o 7 48
(TMRX_CMPR) HY{E,CE {rfFRy 1 (BT H(LRE), stirasst Bas @3, A FEEGET e
STEERAE (TMRx_DR 091H) ZIETE9I{E 0. AP ILRITT DAok & K [E 095 THF 23 LR 27 {7 8
(TMRx_CMPR) #Y{E, A EEHRasa T Bas N B R asa T 2.

B, st estbiEiE Fas (TMRX_CMPR) % E Ry 80 (FHiFastbitarFas (TMRX_CMPR) 1y
{EMEARY 10 H/NRS 22%). —HEtis a8t 8asiyE (TMRX_DR (fy{&) 2% 80, TMR_ISR tfif
HIER R B R g v E Ry 1, H CE frEF R 1 (BEETEIERE), stiTasat#EsnI(E (TMRX_DR
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AU{E) R ERIEE] O, T E4E4E18, 81, 82, 83... HF (2** - 1), ZAEF L 0 Bt L% 0,
1, 2, 3.5 221, JpLAEME. BE TR, MH PR L 8 A R R, L E R IG BR LR A A7 2
(TMRX_CMPR) HY{EL Ry 200, HFEM{I#05FR R 0, EaThiastbita fFasVE (TMRX_DR HY{H)
Z%] 200, TMR_ISR {ESERYthETL G B — KRG E R 1. &ik, HPEAGGTE sty
fFes (TMRX_CMPR) HY{E Ry 500, MOEFRTERL, Eathissat#BEstUE(TMRX_DR #Y{H) 25|
500, TMR_ISR #¥ffEHY T BT & FH — R E Ry 1 RSB, SHEF St By (E
(TMRx_DR HY{H) $&2 PrEFRAE R EETEL, HIETMR_ISR AL ERTPE (L & 1. FrLUS(EER(EIR
AT B

I R R {IE L T B A (o F R A

TMRx_DR =80 TMRx_DR = 200 TMRx_DR =500
and TIFx =1 and TIFx=1 and TIFx=1
Set

TMRx_CMPR Clear TIFx as Clear TIFx as 0 Clear TIFX as

=80 0 and Set and Set 0 and Set

TMRX_CMPR TMRX_CMPR TMRX_CMPR
( =200 =500 =80

TMRX_DR  TMRx_DR TMRX_DR TMRx_DR TMRx_DR TMRX_DR TMRX_DR =

=0 =100 =200 =300 =400 =500 2% 1

S S N S N B

TMRx_DR from 2**-1t0 0
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25 WA FED R4z (UART)

25. 11t

IR EID Ut a8 (VART)EE Y M A BRI B T R F BN THYEEHA - fECPUSE A ZRIIG T
AT VA - 52 UART Y85 [FF S 4% IrDA(SIR)ZHAE » LINLEEFIRS-485T) g = -
{6l UART 3 78 <7 % O fd S5 A /Y HR [ - B0 35 132 [ BRLE 21 722 R BT (INT_RDA) » 3% 1% FIFO 22 H1 [y
(INT_THRE) » 4, RREFEr(break$lisn » ReBnhan - 4885 EREERS-485E)(INT_RLS) - #HF
T (INT_TOUT) » MODEMREE HET(INT_MODEM) » 4E77 4828 1 (INT_BUF_ERR) » I4fiE
Er (INT_WAKE) - B 8 &= 51| {25 Gy 28 2t 0 50 3 8 5= 51 (35 G 28 32 51 928 i i 5t R
(INT_ABAUD)FILINZAEE BT (INT_LIN) -

UART1/2/416/8/10 A 7k —{E 64 {7 28 1% FIFO (TX_FIFO)FI—{E 64 X FIFO (RX_FIFO)ZK ALK =]
CPU H 55 T A2~ 1 UARTO/3/5/7/9 ]I A fix— {1 16 (i 3% 25 FIFO (TX_FIFO) A1 — {16 fiz #£UX
FIFO (RX_FIFO) - fE#:{FiEfe 1 CPUR] IFSHF S UARTHUIRAE - i A RRE & ELfE E K HE
UARTSATHY (i (EREAINI R (T > RS RaCE R T RE S5 AR Ay STR SRR R (T (RolgstiaR - 1%
At flibreak ) - UARTERES S 155 H B ER 5 E s R il - 5 B 551 Sl 2R b %0 R
ER Y B IR AR S A B FTHET THY BB ARV 8 B 2R R RS - 0 P P IR o & A R R
55 o UARTHZERIE 357 FECTSNIAREINAE » & 2 S i e BT - —(EE ARICTSn(E9%K & i
CPUTE iR BRI (MARE - UART B — (B Al (EaTAY S P IE RS AE 25 > & H LU A& Ik
PrUA—(EFRBOIS RIS a3 75 AV S5 IHF 5 o B 5 EE RN UM S5 HEm R = UART_CLK
IM* [BRD + 2] » Hrf1 BRD 75 51/ {#H R ey (Fas (UARTX_BAUD) HiEs - MR T A
[ERA NAYEESUAT UART B3I M{E iR B 2

Mode [DIV_X_EN DIV_X_ONE DIVIDER X |BRD Baud Rate Equation

0 Disable 0 Don’t Care  [A UART_CLK /[16 * (A+2)]

1 Enable 0 B A UART_CLK / [(B+1) * (A+2)] , B must >= 8
2 Enable 1 Don’t care A UART_CLK/ (A+2), A must >=9

System Clock = Internal 22.1184 MHz high-speed oscillator

ModeO Model Mode2
Baud Rate
Parameter Register Parameter Register Parameter Register
921600 X X A=0,B=11 0x2B00_0000 A=22 0x3000_0016
A=1B=15 0x2F00_0001
460800 A=1 0x0000_0001 o A=46 0x3000_002E
- A=2,B=11 0x2B00_0002 -
A=4 B=15 0x2F00_0004
230400 A=4 0x0000_0004 e A=94 0x3000_005E
- A=6,B=11 0x2B00_0006 -
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A=10,B=15 0x2F00_000A

115200  |A=10 0x0000_000A = 5= A=190 0x3000_00BE
A=14,B=11 0x2B00_000E

_ A=22,B=15 0x2F00_0016 _

57600 A=22 0x0000_0016 A30BoLl OCBO0 001 A=382 0x3000_017E
A=62,B=8 0x2800_003E

38400 A=34 0x0000_0022 A=46,B=11 0x2B00_002E A=574 0x3000_023E
A=34,B=15 0x2F00_0022
A=126,B=8 0x2800_007E

19200 A=T0 0x0000_0046 A=94,B=11 0x2B00_005E A=1150 0x3000_047E
A=70,B=15 0x2F00_0046
A=254B8 0x2800_00FE

9600 A=142 0x0000_008E A=190B=11  |0x2B0O_00BE  [A=2302 0x3000_O8FE
A=142.B=15  14,oF00 008E
A=510,8=3 0x2800_01FE

4800 A=286 0x0000_011E A=382B=11  |0x2B00_O17E A=4606 0x3000_11FE
A=286B=15  5,0r00 011E

UART#Z 28 F 2fE (KB {Z5% » CTSn (clear-to-send)AIRTSn(request-to-send) » 2 <7 & H & 28
HIZhAE » FZRIZERIUART RIS M (0 © Modem) IR E R AR (Fi - & BB uk iaeny -
UARTRF A e FEUCE R B EIUART [HI /ML R EERTSN(RTSN fyir) Ry A% > ERX FIFONHYiz
TCAHEERRTS_TRI_LEV(UA_FCR [19:16])HV{EE} » RTSNESEHE AR < & UARTHESIZS1E
SR ERIE] CTSNARBUE R (CTSn Fyim)is » UARTHE 88 R 7M1 X &R - WIERARHICTSn
BEIEARWECAE] » UART EHIZEA G5 A &R

UART 225 2 FRIARE 248 I8E © & RSB N I EREF - UARTA] DA ECTSNS [l 2R A EE £

UART #: il 253 £2 {1 R 5 I'DA(SIR, 2 511 4L 70 D g (FH P 75 8% € (FUN_SEL(UA_FUN_SEL[2:0]) =

010)FERE IrDA ThEE) @ SIREZFZLLIMEFE FyIEEH - ZEE LERSR - S(EE R

TCANUET IR0 e KRE R F5115.2 Kbps ((FEET0). IrDA SIREFE—{EIrDA SIR 7 E 4r i/ fre

#5. IrDA SIRfE R EFETHE » FREFEIFRMESFIBACE R} o IrDA SIRE#8 & 1 15 Hon Fl

Wz fi 22/ 10ms{EHig ie iy » 52 FFIE 0 H RS T

UART /12509 55— (8 1] 22 A D) RE /2 RS-485 9fir o= » FHRTSHIFZERIUL/EE T 1a) B AR AE =

AT TRZ IIRE o RS-48515 M it 5 B 27 17 w8 UA_FUN_SEL A58 15 - RS-4855E & 23 1Y AL

RTSHEHINEFRE R4 - 78 RS-48515 5 » RXFITXAVFFZ R EELUARTAH[E.

LINFE =] DU R E UART_FUN_SEL 2717 &8 Y LIN_ENAZ 2R 585 o 7ELINAEST » fiBELIN

A > FORERME R UERLSALTT > 8(EERM T (- fir

25 25

o EET  JEERIE(E

o EIIHYBAIN/EE£64/16( TTAHFIFO » HNE ARG

o TIRITRS H B IEHILRZEHITIAE(CTSN, RTSn)FI A A2 0E%ETHI(CTSN, RTSN) /i3 &
XF/:
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o HINEHEE » SRR G THYER Y E AR S R S
o TIEAIER RGP T S IR E

o ZIRCTSnIAREIHRE

o SITRBIFEUNER T ER ik it I LIRE

o i E T FesDLY(UA_TOR[15:8]) il Ut e EAE L — K& RHE A 2 L 78 N —2X
BRHEE B AL T ]38 K BRI B ]

®  7§% break error, frame error, parity error FIf2UL/ 5814 4% ik ks I ThEE

o e n[fEFEeEtHYER IR E
& RS A 5, 6-, 7-, 8- TTAYEEEALIT
& AR EGETHIRRL, even, odd, no parity =X stick parity bit 2 4= A1
¢ REEGELET R L 15, 52 i AYIE AT

o ZIEIDA SIRLIFEH

o HELINTEERZ

o ZERSABSINAEIET

25.3 78R El
UARTn_S
(n=0~10)
~y ‘ UARTO_EN(APBCLK][16]) ‘
UCLK
11
ACLK 10 > UARTO_CLK
*ﬁ 1/(UARTN_N+1) } >
01 (n=0~10)
XIN
—> 00
‘ UART1_EN(APBCLK[17]) } UART1_CLK
T

|

|

|

|

! |
‘ UART10EN(APBCLK[26]) |

UART10CLK

Legend:
XIN =12 MHz external high speed crystal oscillator

Y'Y

)
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APB_BUS

{ Status & Control Status & Control

> —»
TX_FIFO «— Contéoég‘iztdersstatus - RX_FIFO

!

TX Shift Register ‘ Baud Rate ‘ RX Shift Register

Baud Out Baud Out

Generator
Serial Data Out Serial Pata In
\4

UART_CLK

IrDA Encode IrDA Decode

A

g — e — e — 4. - =

UART / IrDA / LIN / RS-485 Device or Transceiver

25. 4783

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

Register

Offset R/W |Description

Reset Value

UART Base Address :

Channel0 :
Channell :
Channel2 :
Channel3 :
Channel4 :
Channel5 :
Channel6 :
Channel7 :
Channel8 :
Channel9 :
ChannelA :

UARTO_BA (Normal Speed) = 0xB800_0000
UART1_BA (High-speed) =0xB800_0100
UART2_BA (High-speed) =0xB800_0200
UART3_BA (Normal Speed) = 0xB800_0300
UART4_BA (High-speed) = 0xB800_0400
UARTS5_BA (Normal Speed) = 0xB800_0500
UART6_BA (High-speed) =0xB800_0600
UART7_BA (Normal Speed) = 0xB800_0700
UARTS8_BA (High-speed) =0xB800_0800
UART9_BA (Normal Speed) = 0xB800_0900
UART10_BA (High-speed) =0xB800_0A00

UA_RBR

UART_BA+0x00 |R UART Receive Buffer Register

Undefined

UA_THR

UART_BA+0x00 |W UART Transmit Holding Register

Undefined

UA_IER

UART_BA+0x04 |R/W |UART Interrupt Enable Register

0x0000_0000

UA_FCR

UART_BA+0x08 |R/W |UART FIFO Control Register

0x0000_0000
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UA_LCR UART_BA+0x0C |R/W |UART Line Control Register 0x0000_0000
UA_MCR UART_BA+0x10 |R/W [UART Modem Control Register 0x0000_0000
UA_MSR UART_BA+0x14 |R/W [UART Modem Status Register 0x0000_0000
UA_FSR UART_BA+0x18 |R/W |UART FIFO Status Register 0x1040_4000
UA_ISR UART_BA+0x1C |R/W |UART Interrupt Status Register 0x0000_0002
UA TOR UART_BA+0x20 |R/W [UART Time-out Register 0x0000_0000
UA BAUD UART_BA+0x24 |R/W [UART Baud Rate Divisor Register 0x0F00_0000
UA_IRCR UART_BA+0x28 |R/W |UART IrDA Control Register 0x0000_0040
UA_ALT _CSR |UART_BA+0x2C |R/W |UART Alternate Control/Status Register 0x0000_000C
UA_FUN_SEL |UART_BA+0x30 [R/W |UART Function Select Register 0x0000_0000
UA_LIN_CTL |UART_BA+0x34 |R/W |UART LIN Control Register 0x000C_0000
UA _LIN_SR UART_BA+0x38 |R/W |UART LIN Status Register 0x0000_0000
UA_SC_CTL UART_BA+0x40 |R/W |UART SC Control Register 0x0000_0000
UA_SC_FSR UART_BA+0x44 |R/W |UART SC Flag Status Register 0x0000_0000
25 STfjREf AT

25.5.1 #HB1E
FERAAEE FHUART Ei 2 7 - DB UARTIO) AR E - BLEl iy - ariftelafl - BUR(r
{EILAIAEEE © 5590 » FSRETX » RX » RLSHYHRER(ERE » AR — XAV ERRAE T - 5] DU
ST R -
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Set Baud Rate

1. Write BRD, DIVIDER_X, DIV_X_ONE,
DIV_XEN to decide baud rate

LCR Registers
BCB : Break Control Bit
SPE : Stick Parity Bit
EPE : Even Parity Enable
PBE : Parity Bit Enable
NSB : Number of "STOP" bit
0 One "STOP" bit

NWwbhoo

Set parity bit , Data bits, and

Stop bit 1 1.5 "STOP" bit
1:0 WLS : Word Length Select
00 5 bits
01 6 bits
10 7 bits
11 8 bits
FCR Register
7:6 RFITL : Rx FIFO Interupt Trigger Level
- UARTO0,3,5,7 UART1,2,4,6,8,10
00xx 1 Byte 0000 1Byte
01xx 4 Bytes 0001 4Bytes
Set Rx FIFO Trigger Level 10xx 8 Bytes 0010 8Bytes
Reset Tx, Rx FIFO 11xx 14 Bytes 0011 14Bytes
0100 30Bytes
0101 46Bytes
0110 62Bytes
2 TFR : Tx FIFO Reset
1 RFR : Rx FIFO Reset
IER Register
11 TIME_OUT_EN: Time-out counter Enable

Set Time-Out Register TOR Register

7:0 TOIC: Counter for Timeout (unit by baudrate)

A IER Register

RTO_IEN: Rx Time-out Interrupt Enable

MODEM_IEN : Modem Status Interrupt Enable

RLS_IEN : Receive Line Status Interrupt Enable

THRE_IEN : Transmit Holding Register Empty Interrupt Enable
RDA_IEN : Receive Data Available Interrupt Enable .

Enable Tx, Rx, RLS interrupt

OFRrNWhM

25.5.2 IrDA ThRERES,

UART 4% IrDA SIR (R FI4T A1) & 25 4 i 25 A1 B2 U fig 05 25 IrDA f51 2, o] 28 48 3% &
UA_FUN_SELZ 1725 HiJFUN_SEL{ir s/ % - & UART eI 28 TIE(E IrDARS 2N - /R RS
FERFITL(UART_FCR[7:4]) = 000 AT U FIFOff 4 RI{E AL B o1 -

IDAREFT » DIV_16_EN(UA_BAUDI[29]){ir NEEH{HAE

Baud Rate = Clock / (16 * (BRD + 1)) » H:t1 BRDIEF &2 4| i /3 A2 2 52 UA_ BAUD T 3%
Y BB e R R PRI

IrDA SIR%mbE/fri s 2 L UART E R A AI - E TS 5ISIRZ ff A -
EREGETRAE R -
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FE(E%ET UART_FUN_SEL 27723 Y FUN_SEL fi7 5K 45 IrDA ThAE

s E INV_TX(UA_IRCRI[5]) = 0 4 TX G574 AH.

s E INV_RX(UA_IRCR[6]) = 1 #E#E RX 557 AH.

s E TX_SELECT(UA_IRCR[2])ZE{EFEE T YL TXERX - &
TX_SELECT(UA_IRCR[2]) = 1 1% » 2352 TX - % TX_SELECT(UA_IRCR[2]) = O l% » 35
FERX -

Moo b

25.5.3 RS485 IhrefEZ

UARTZ$%RS-485 9fir jriAATiRE - RS-4855 2 o] LU 1% B 2y (Fas UA_FUN_SELZCE S - RS-
485 BlaBfas % Hl ] LUE AR (E 2K B —(E3E[F2 S 5T HYRTSNIZE R (Z 5 K H 3 - ERS-48515 2
T RXFITXAVR Z A R ERAE UART R N —F5 -

FERS-A8SIIREIA T - RO TTF G L E R LA rT - HINERFIT - L EHGERE R0 - #X
fiz 1] IR 2G5t UA_TLCTL S (e AAZE R S5 9L (B PBE - EPERNISPEME (L > SHOMLIFE R0HesE
i M EPBEFSPEREL - EPEGUS T > BMLIE /LGS - BT - UARTIERI &R S0I%
R > 3 RIERS-48535 i 2 R (F 5 ((RS-485 NMM#ER) - RS-485 5 B fir i il 4
TELz((RS-485 AADEZ)HIRS-485 H & /5 A% (EI5 - U(RS-485 AUDIER) » Fad i fe (e
UAALT CTL &7 7 &5 BE i — B o P Ay H o — 0 > 30 H #efe o7 DU 8 S B
DLY (UART_TOR[15:8]) &7 {7 &5 2R AE_E— &k HEEmAy = IR (7 8 — ks Fidair 2 fHfE
A (B SR AERT -
25.5.3.1 RS-485 55 L EEzt (NMM)
FERS-A85 T 5 B ERHUT - AERAIEIMAL AT Z Ribit 9 = “17) » BHg ] R E R ES &
o RS ER o & Ak A e e At M E (bit 9 = “17) > Az sk ir T BORHRF & 1 17 R FTRX-
FIFO - #if% i) DL A s e RX_DIS(UA_FCR[BD I ACA E R fEfE B R 2R L s PR P ARV
FHILTCAH © A0SR PEUCES 1 (AR (RX_DIS(UA_FCRIB]IL/%0) » A FEU SRy B e & 22 1
TFEEEIRX-FIFO 5 AR PR Es 58 IR (RX_DIS(UA_FCRI8])fir f51) » FrA UL T B Al
GRS > BN — (B AL AT H gAm A E] - ARG i i EE RX_DIS(UART_CTL[8DL /1
%iﬁﬁm%%l%% & N E Ak A c g ilE] - UARTIERES & 75 ZRX_DIS(UART_CTL[8])fi
> (AT E R & i F FEEIRX-FIFO -

$£EE§§§1’?)IL$£7M§ M :

1. #E=(E%ET UA_FUN_SEL F{F231Y FUN_SEL fi7 2k 584 RS-485 ThgE
2. F2EEET UA_FCR Zi{EasdY RX_DIS fir e A A E (R AL HE Ar eaH s e HIE ] 2 Fif(bit 9 = “17)
BRI EIRTER} -
Y E UA_ALT _CTL(UA ALT CSR[8])Z{Faskiz st a4 E RS-485 NMM -
4. E—{Efir itz eaH s AIE(bit 9 = “17) - WS & B fioT RLS_IF(UA_ISR[2]) I
RS485 ADD DETF(UA_FSR[3])fZz% -
5. Ao PUEIEEEE RX_DIS(UA_FCRIB]) AR E &S #EZ2FE N ARAVERY

w
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6. EHEAER 4 FIDEES -

25.5.3.2 RS-485 H#pfrhkakh#EFHi=C (AAD)

1£ RS-485 HEfirikafn R EHEZCT » BRI iz eéd (bit9 = <17) » AF HAirakArtél

HRIELADDR_MATCH(UA_ALT_CSR[31:24))MV{EAHUCFC < Kl » K RB& A &k} » izikfizrél

BRHEFFEEAE RX-FIFO » # 1 RV FTH B RN 2 10 (75 IS RX-FIFO - E FIfir ik fi7 yr4H 82

ADDR_MATCH(UA_ALT_CSR[31:24])dY{E- R UCHC - =X RS-485 AADIE IR » N ZEE(E({E

FIRX_DIS(UA_CTL[2])fir °

RSB

1203 ET UART_FUN_SEL 7785 1Y FUN_SEL {i7 2724 RS-485 jAE.

s E UA_ALT_CSR[9]FF Fas KIZ a5 Ta% E RS485_AAD.

E I TR (b9 = “17) » RS S LLE ik Te4H L

ADDR_MATCH(UA ALT_CSR[31:24]) FY{H -

4. MRArHfrT4HEBL ADDR_MATCH(UA_ALT_CSR[31:24])AY{EFHUCEC » BEAS & EA1IT
RLS_IS(UART_ISR[2])F1 RS485_ADD_DETF(UA_FSR[3])fFt » #eUes Gt r itz 4a %
RX-FIFO » 52 T 2RAVERL » I EfHFEE] RX-FIFO » HE N —{@ A8k Az e sl #fao ]
ZRIM > ASRAL IRz e4H B ADDR_MATCH(UA_ALT_CSR[31:24))HYfEA UEHC - bR 2%
fusbfirocat » 2SR N ARAVERHH g o

5. EHUEAER3TILEE4 -

25.5.3.3 RS-485 [ #f75 [Hfsizt (AUD)

RS-4851%: i 2509 55— B BE /& RS-485 H &)y J7 [ % o RS-485BE S 2522 il o] LA 48 {5 FH 2 — &

FEE B IAYRTSNIEFS R K E L - RTSNZ 7 B2 ERS-485FEH) 23 AE S M - S ERTSn&R

Fyre (EERR 1)/ {(FRERS-4858EH) 25 s B RTSN4R R (ZEHEO) - FKr e (FEEF) & A HE - HF

A DU i s B ffes LEV_RTS(UA_MCR[O) N7 KR T SnER S %

w N e

25.5.4 LIN ZheE#E=

UARTSZHELINZIAE » LINFEZUA] LU E UA_FUN_SELZF(FasHyACEERE - FELINFREZ T » K
BELINAYREAE - AR T aH s oIaa i —(E{E R ORYBHAR AL (BATE) - 1RERS{E &ML T(LSBESE) »
A& (EH R T LE R A () -
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Frame Slot
Frame
Inter -
Response frame
Header space Response space
Break Synch Prote_c_ted Datal Dat&2 DataN Check
Field Field Identifier Sum
Field

LINgR s S s @i (TX) R e -

4.
S.
6
7

B Fres UA_FUS_SEL 19 LIN_EN fiz{ii5E LIN &5

27 LIN_BKFL(UA_LIN_CTL[19:16])%2% break I £ [ (break I £ UA_LIN_BKFL+2)
B 7as LIN_TX_EN(UA_ALT_CSRI[8])fize4A i (= break E#E(E5ERL - LIN_TXEN
HEHBFRR)

%5 0x55 F] UA_THR 35K [ S5k {5

(R E UA THR o 55 s B s (g

. EERIETH THR BYE IR g3 PIREETR - BE(TRFE UA_FSR 2r(Fas THY TE_FLAG J 1

55 N FEIREE A At (checksum) ] UA_THR » 24 E{E20 B 5 NIV ER 6 (Himsz

LINgRE s EH i (RX) R -
1. BT fFds UA_FUS_SEL Y LIN_EN fir{#&E LIN G2

w N

B Z1ES2 LIN_TX_EN(UA_ALT CSR[8]) =1 5 {#AE LIN RX &=
4% UA_LIN_SR thiyfEsEfr LIN BKDET _F > HZZE RX A fE break 153515
4% UALISR HhifESEfr RDA_IF fIzE 277728 UA_RBR
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26 USB 2.0 3%AfEdlEs

26.1 FEHit

USB 2% #2225 £ AHBAE 4R FIUTMIZE 4R iy B2 1 - USBHEHI 28 & 7 AHB T 82 1 fIAHB ¢ 3%
El CPUEBAHBIE B 1FE S5 USBE /28 271728 o BN INEROUT{HEmHEF - USBR i 1Lles i 2
ABAHB T 12 R R 5 AT s S (R Rl 25 sE BV - USBRL 24 28 7 &y USB2.0Y #
$B » 'EE A 128 | i & Ay endpoint - [ T Control endpoint - 32 b i BE A] 45 fid B K Bulk o
Interruptslsochronous - USBE{#{2e 2875 —(E A B AIDMA » FH LUREKCPURY & HE -

26.2 B

® £75USB 2.0 #if% -

® RF12E W B B R o PR T2 G

® [F{AnEEL AT LLZIsochronous » BulkskInterrupt » $£ECINE;OUT J5H ©

® —(EINmRL IR =T A E RV FE - BEltiE= - TEiseisi= - RITH= -
® < FDMAE(E -

® [itEA096FHIRAMLImELLE ElE (i ] -

® URImRER NHUR B AN A 102456 -

26.3 JTHRIE
AHB Bus
USB Device Controller A
Registers
uTM™mI - >
interface Controk
USB 2.0 EP
USB_DP = USB Protocol ]
VS ——tiar e ive controller 12-EPs
=

4K Buffer - DMA

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

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

USBD_BA = 0x4001_9000

USBD_GINTSTS USBD_BA+0x000 R Interrupt Status Low Register 0x0000_0000
USBD_GINTEN USBD_BA+0x008 R/W |Interrupt Enable Low Register 0x0000_0001
USBD_BUSINTSTS USBD_BA+0x010 R/W  |USB Bus Interrupt Status Register 0x0000_0000
USBD_BUSINTEN USBD_BA+0x014 R/W  |USB Bus Interrupt Enable Register 0x0000_0040
USBD_OPER USBD_BA+0x018 R/W  |USB Operational Register 0x0000_0002
USBD_FRAMECNT USBD_BA+0x01C R USB Frame Count Register 0x0000_0000
USBD_FADDR USBD_BA+0x020 R/W  |USB Function Address Register 0x0000_0000
USBD_TEST USBD_BA+0x024 R/W |USB Test Mode Register 0x0000_0000
USBD_CEPDAT USBD_BA+0x028 R/W  |Control-Endpoint Data Buffer 0x0000_0000
USBD_CEPCTL USBD_BA+0x02C R/W  |Control-Endpoint Control and Status 0x0000_0000
USBD_CEPINTEN USBD_BA+0x030 R/W  |Control-Endpoint Interrupt Enable 0x0000_0000
USBD_CEPINTSTS USBD_BA+0x034 R/W  |Control-Endpoint Interrupt Status 0x0000_1800
USBD_CEPTXCNT USBD_BA+0x038 R/W  |Control-Endpoint In-transfer Data Count 0x0000_0000
USBD_CEPRXCNT USBD_BA+0x03C R Control-Endpoint Out-transfer Data Count 0x0000_0000
USBD_CEPDATCNT |USBD_BA+0x040 R Control-Endpoint data count 0x0000_0000
USBD_SETUP1_0 USBD_BA+0x044 R Setupl & SetupO bytes 0x0000_0000
USBD_SETUP3_2 USBD_BA+0x048 R Setup3 & Setup2 Bytes 0x0000_0000
USBD_SETUPS5_4 USBD_BA+0x04C R Setup5 & Setup4 Bytes 0x0000_0000
USBD_SETUP7_6 USBD_BA+0x050 R Setup7 & Setup6 Bytes 0x0000_0000
USBD_CEPBUFSTART |USBD_BA+0x054 R/W  |Control Endpoint RAM Start Address Register |0x0000_0000
USBD_CEPBUFEND |USBD_BA+0x058 R/W  |Control Endpoint RAM End Address Register  |0x0000_0000
USBD_DMACTL USBD_BA+0x05C R/W  |DMA Control Status Register 0x0000_0000
USBD_DMACNT USBD_BA+0x060 R/W  |DMA Count Register 0x0000_0000
USBD_EPADAT USBD_BA+0x064 R/W  |Endpoint A Data Register 0x0000_0000
USBD_EPAINTSTS USBD_BA+0x068 R/W  |Endpoint A Interrupt Status Register 0x0000_0003
USBD_EPAINTEN USBD_BA+0x06C R/W  |Endpoint A Interrupt Enable Register 0x0000_0000
USBD_EPADATCNT USBD_BA+0x070 R Endpoint A Data Available Count Register 0x0000_0000
USBD_EPARSPCTL USBD_BA+0x074 R/W  |Endpoint A Response Control Register 0x0000_0000
USBD_EPAMPS USBD_BA+0x078 R/W  |Endpoint A Maximum Packet Size Register 0x0000_0000
USBD_EPATXCNT USBD_BA+0x07C R/W  |Endpoint A Transfer Count Register 0x0000_0000
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USBD_EPACFG USBD_BA+0x080 R/W  |Endpoint A Configuration Register 0x0000_0012
USBD_EPABUFSTART |USBD_BA+0x084 R/W  |Endpoint A RAM Start Address Register 0x0000_0000
USBD_EPABUFEND |USBD_BA+0x088 R/W  |Endpoint A RAM End Address Register 0x0000_0000
USBD_EPBDAT USBD_BA+0x08C R/W  |Endpoint B Data Register 0x0000_0000
USBD_EPBINTSTS USBD_BA+0x090 R/W  |Endpoint B Interrupt Status Register 0x0000_0003
USBD_EPBINTEN USBD_BA+0x094 R/W  |Endpoint B Interrupt Enable Register 0x0000_0000
USBD_EPBDATCNT |USBD_BA+0x098 R Endpoint B Data Available Count Register 0x0000_0000
USBD_EPBRSPCTL USBD_BA+0x09C R/W  |Endpoint B Response Control Register 0x0000_0000
USBD_EPBMPS USBD_BA+0x0A0 R/W  |Endpoint B Maximum Packet Size Register 0x0000_0000
USBD_EPBTXCNT USBD_BA+0x0A4 R/W  |Endpoint B Transfer Count Register 0x0000_0000
USBD_EPBCFG USBD_BA+0x0A8 R/W  |Endpoint B Configuration Register 0x0000_0022
USBD_EPBBUFSTART |USBD_BA+0x0AC R/W  |Endpoint B RAM Start Address Register 0x0000_0000
USBD_EPBBUFEND |USBD_BA+0x0B0 R/W  |Endpoint B RAM End Address Register 0x0000_0000
USBD_EPCDAT USBD_BA+0x0B4 R/W  |Endpoint C Data Register 0x0000_0000
USBD_EPCINTSTS USBD_BA+0x0B8 R/W  |Endpoint C Interrupt Status Register 0x0000_0003
USBD_EPCINTEN USBD_BA+0x0BC R/W  |Endpoint C Interrupt Enable Register 0x0000_0000
USBD_EPCDATCNT USBD_BA+0x0CO R Endpoint C Data Available Count Register 0x0000_0000
USBD_EPCRSPCTL USBD_BA+0x0C4 R/W  |Endpoint C Response Control Register 0x0000_0000
USBD_EPCMPS USBD_BA+0x0C8 R/W  |Endpoint C Maximum Packet Size Register 0x0000_0000
USBD_EPCTXCNT USBD_BA+0x0CC R/W  |Endpoint C Transfer Count Register 0x0000_0000
USBD_EPCCFG USBD_BA+0x0D0 R/W  |Endpoint C Configuration Register 0x0000_0032
USBD_EPCBUFSTART |[USBD_BA+0x0D4 R/W  |Endpoint C RAM Start Address Register 0x0000_0000
USBD_EPCBUFEND |USBD_BA+0x0D8 R/W  |Endpoint C RAM End Address Register 0x0000_0000
USBD_EPDDAT USBD_BA+0x0DC R/W  |Endpoint D Data Register 0x0000_0000
USBD_EPDINTSTS USBD_BA+0x0EO R/W  |Endpoint D Interrupt Status Register 0x0000_0003
USBD_EPDINTEN USBD_BA+0x0E4 R/W  |Endpoint D Interrupt Enable Register 0x0000_0000
USBD_EPDDATCNT |USBD_BA+0x0E8 R Endpoint D Data Available Count Register 0x0000_0000
USBD_EPDRSPCTL USBD_BA+0x0EC R/W  |Endpoint D Response Control Register 0x0000_0000
USBD_EPDMPS USBD_BA+0x0F0 R/W  |Endpoint D Maximum Packet Size Register 0x0000_0000
USBD_EPDTXCNT USBD_BA+0x0F4 R/W  |Endpoint D Transfer Count Register 0x0000_0000
USBD_EPDCFG USBD_BA+0x0F8 R/W  |Endpoint D Configuration Register 0x0000_0042
USBD_EPDBUFSTART |USBD_BA+0x0FC R/W  |Endpoint D RAM Start Address Register 0x0000_0000
USBD_EPDBUFEND |USBD_BA+0x100 R/W  |Endpoint D RAM End Address Register 0x0000_0000
USBD_EPEDAT USBD_BA+0x104 R/W  |Endpoint E Data Register 0x0000_0000
USBD_EPEINTSTS USBD_BA+0x108 R/W  |Endpoint E Interrupt Status Register 0x0000_0003
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USBD_EPEINTEN USBD_BA+0x10C R/W  |Endpoint E Interrupt Enable Register 0x0000_0000
USBD_EPEDATCNT USBD_BA+0x110 R Endpoint E Data Available Count Register 0x0000_0000
USBD_EPERSPCTL USBD_BA+0x114 R/W  |Endpoint E Response Control Register 0x0000_0000
USBD_EPEMPS USBD_BA+0x118 R/W  |Endpoint E Maximum Packet Size Register 0x0000_0000
USBD_EPETXCNT USBD_BA+0x11C R/W  |Endpoint E Transfer Count Register 0x0000_0000
USBD_EPECFG USBD_BA+0x120 R/W  |Endpoint E Configuration Register 0x0000_0052
USBD_EPEBUFSTART |USBD_BA+0x124 R/W  |Endpoint E RAM Start Address Register 0x0000_0000
USBD_EPEBUFEND |USBD_BA+0x128 R/W  |Endpoint E RAM End Address Register 0x0000_0000
USBD_EPFDAT USBD_BA+0x12C R/W  |Endpoint F Data Register 0x0000_0000
USBD_EPFINTSTS USBD_BA+0x130 R/W  |Endpoint F Interrupt Status Register 0x0000_0003
USBD_EPFINTEN USBD_BA+0x134 R/W  |Endpoint F Interrupt Enable Register 0x0000_0000
USBD_EPFDATCNT USBD_BA+0x138 R Endpoint F Data Available Count Register 0x0000_0000
USBD_EPFRSPCTL USBD_BA+0x13C R/W  |Endpoint F Response Control Register 0x0000_0000
USBD_EPFMPS USBD_BA+0x140 R/W  |Endpoint F Maximum Packet Size Register 0x0000_0000
USBD_EPFTXCNT USBD_BA+0x144 R/W  |Endpoint F Transfer Count Register 0x0000_0000
USBD_EPFCFG USBD_BA+0x148 R/W  |Endpoint F Configuration Register 0x0000_0062
USBD_EPFBUFSTART |USBD_BA+0x14C R/W  |Endpoint F RAM Start Address Register 0x0000_0000
USBD_EPFBUFEND USBD_BA+0x150 R/W  |Endpoint F RAM End Address Register 0x0000_0000
USBD_EPGDAT USBD_BA+0x154 R/W  |Endpoint G Data Register 0x0000_0000
USBD_EPGINTSTS USBD_BA+0x158 R/W  |Endpoint G Interrupt Status Register 0x0000_0003
USBD_EPGINTEN USBD_BA+0x15C R/W  |Endpoint G Interrupt Enable Register 0x0000_0000
USBD_EPGDATCNT |USBD_BA+0x160 R Endpoint G Data Available Count Register 0x0000_0000
USBD_EPGRSPCTL USBD_BA+0x164 R/W  |Endpoint G Response Control Register 0x0000_0000
USBD_EPGMPS USBD_BA+0x168 R/W  |Endpoint G Maximum Packet Size Register 0x0000_0000
USBD_EPGTXCNT USBD_BA+0x16C R/W  |Endpoint G Transfer Count Register 0x0000_0000
USBD_EPGCFG USBD_BA+0x170 R/W  |Endpoint G Configuration Register 0x0000_0072
USBD_EPGBUFSTART |USBD_BA+0x174 R/W  |Endpoint G RAM Start Address Register 0x0000_0000
USBD_EPGBUFEND USBD_BA+0x178 R/W  |Endpoint G RAM End Address Register 0x0000_0000
USBD_EPHDAT USBD_BA+0x17C R/W  |Endpoint H Data Register 0x0000_0000
USBD_EPHINTSTS USBD_BA+0x180 R/W  |Endpoint H Interrupt Status Register 0x0000_0003
USBD_EPHINTEN USBD_BA+0x184 R/W  |Endpoint H Interrupt Enable Register 0x0000_0000
USBD_EPHDATCNT USBD_BA+0x188 R Endpoint H Data Available Count Register 0x0000_0000
USBD_EPHRSPCTL USBD_BA+0x18C R/W  |Endpoint H Response Control Register 0x0000_0000
USBD_EPHMPS USBD_BA+0x190 R/W  |Endpoint H Maximum Packet Size Register 0x0000_0000
USBD_EPHTXCNT USBD_BA+0x194 R/W  |Endpoint H Transfer Count Register 0x0000_0000
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USBD_EPHCFG USBD_BA+0x198 R/W  |Endpoint H Configuration Register 0x0000_0082
USBD_EPHBUFSTART |[USBD_BA+0x19C R/W  |Endpoint H RAM Start Address Register 0x0000_0000
USBD_EPHBUFEND |USBD_BA+0x1A0 R/W  |Endpoint H RAM End Address Register 0x0000_0000
USBD_EPIDAT USBD_BA+0x1A4 R/W  |Endpoint | Data Register 0x0000_0000
USBD_EPIINTSTS USBD_BA+0x1A8 R/W  |Endpoint | Interrupt Status Register 0x0000_0003
USBD_EPIINTEN USBD_BA+0x1AC R/W  |Endpoint | Interrupt Enable Register 0x0000_0000
USBD_EPIDATCNT USBD_BA+0x1B0 R Endpoint | Data Available Count Register 0x0000_0000
USBD_EPIRSPCTL USBD_BA+0x1B4 R/W  |Endpoint | Response Control Register 0x0000_0000
USBD_EPIMPS USBD_BA+0x1B8 R/W  |Endpoint | Maximum Packet Size Register 0x0000_0000
USBD_EPITXCNT USBD_BA+0x1BC R/W  |Endpoint | Transfer Count Register 0x0000_0000
USBD_EPICFG USBD_BA+0x1CO R/W  |Endpoint | Configuration Register 0x0000_0092
USBD_EPIBUFSTART |USBD_BA+0x1C4 R/W  |Endpoint | RAM Start Address Register 0x0000_0000
USBD_EPIBUFEND USBD_BA+0x1C8 R/W  |Endpoint | RAM End Address Register 0x0000_0000
USBD_EPJDAT USBD_BA+0x1CC R/W  |Endpoint J Data Register 0x0000_0000
USBD_EPJINTSTS USBD_BA+0x1D0 R/W  |Endpoint J Interrupt Status Register 0x0000_0003
USBD_EPJINTEN USBD_BA+0x1D4 R/W  |Endpoint J Interrupt Enable Register 0x0000_0000
USBD_EPJDATCNT USBD_BA+0x1D8 R Endpoint J Data Available Count Register 0x0000_0000
USBD_EPJRSPCTL USBD_BA+0x1DC R/W  |Endpoint J Response Control Register 0x0000_0000
USBD_EPJMPS USBD_BA+0x1EO0 R/W  |Endpoint J Maximum Packet Size Register 0x0000_0000
USBD_EPJTXCNT USBD_BA+0x1E4 R/W  |Endpoint J Transfer Count Register 0x0000_0000
USBD_EPJCFG USBD_BA+0x1E8 R/W  |Endpoint J Configuration Register 0x0000_00A2
USBD_EPJBUFSTART |USBD_BA+0x1EC R/W  |Endpoint J RAM Start Address Register 0x0000_0000
USBD_EPJBUFEND USBD_BA+0x1FO0 R/W  |Endpoint J RAM End Address Register 0x0000_0000
USBD_EPKDAT USBD_BA+0x1F4 R/W  |Endpoint K Data Register 0x0000_0000
USBD_EPKINTSTS USBD_BA+0x1F8 R/W  |Endpoint K Interrupt Status Register 0x0000_0003
USBD_EPKINTEN USBD_BA+0x1FC R/W  |Endpoint K Interrupt Enable Register 0x0000_0000
USBD_EPKDATCNT |USBD_BA+0x200 R Endpoint K Data Available Count Register 0x0000_0000
USBD_EPKRSPCTL USBD_BA+0x204 R/W  |Endpoint K Response Control Register 0x0000_0000
USBD_EPKMPS USBD_BA+0x208 R/W  |Endpoint K Maximum Packet Size Register 0x0000_0000
USBD_EPKTXCNT USBD_BA+0x20C R/W  |Endpoint K Transfer Count Register 0x0000_0000
USBD_EPKCFG USBD_BA+0x210 R/W  |Endpoint K Configuration Register 0x0000_00B2
USBD_EPKBUFSTART |USBD_BA+0x214 R/W  |Endpoint K RAM Start Address Register 0x0000_0000
USBD_EPKBUFEND |USBD_BA+0x218 R/W  |Endpoint K RAM End Address Register 0x0000_0000
USBD_EPLDAT USBD_BA+0x21C R/W  |Endpoint L Data Register 0x0000_0000
USBD_EPLINTSTS USBD_BA+0x220 R/W  |Endpoint L Interrupt Status Register 0x0000_0003
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USBD_EPLINTEN USBD_BA+0x224 R/W  |Endpoint L Interrupt Enable Register 0x0000_0000
USBD_EPLDATCNT USBD_BA+0x228 R Endpoint L Data Available Count Register 0x0000_0000
USBD_EPLRSPCTL USBD_BA+0x22C R/W  |Endpoint L Response Control Register 0x0000_0000
USBD_EPLMPS USBD_BA+0x230 R/W  |Endpoint L Maximum Packet Size Register 0x0000_0000
USBD_EPLTXCNT USBD_BA+0x234 R/W  |Endpoint L Transfer Count Register 0x0000_0000
USBD_EPLCFG USBD_BA+0x238 R/W  |Endpoint L Configuration Register 0x0000_00C2
USBD_EPLBUFSTART |[USBD_BA+0x23C R/W  |Endpoint L RAM Start Address Register 0x0000_0000
USBD_EPLBUFEND USBD_BA+0x240 R/W  |Endpoint L RAM End Address Register 0x0000_0000
USBD_DMAADDR USBD_BA+0x700 R/W  |AHB DMA Address Register 0x0000_0000
USBD_PHYCTL USBD_BA+0x704 R/W |USB PHY Control Register 0x0000_0420
26.5 ThREFHIT

USB&: 2l 28 7Fr USB2.0#R 41 » FH P 1] DLEk E i — ([ RS 276 Rl R85 ~ [EHECOM
I 55 - 34 B DI "USB Class Specification" -

USBasc T2l as & ¥ IN-transfer"$g (it =R E AV

o HFEEEH — BRI TN EBEEEN R RNEIEE AN > gt USRS (EEE (F]
1Bulk pipe transfer) -

o FEjEEEHEN - EEBEAFECPUNA » BB ENEIEENAEER - BLr]IEEE
{EfE, (Flainterrupt pipe transfer) -

® JRITHI - MEAZKESHFED IR EHE > B EXNVEELEAANEER (Hl

Isochronous pipe transfer) -

THEELAUSBAE EF#xf# (mass storage device) Rl > 7w e Ll B (kG —
pEEEA EBulk IN » BEEEB B Bulk Out -

26.5.1 AL

WIHE{EUSBEL TR YA B -

1. PESINREPIGPHO » SYS_GPH_MFPLEHE A 0X7 -
2. FECLK _HCLKENZF{£22USBDfY -

3. ZEUSBD_PHYCTLZ{EEPHYENSL » #45EUSB PHY -
4

USBD_EPAMPS {72585 A 0x8 > fifsi)USBD_EPAMPS 21758 » :EHME BB E SN
0x8 » FLIHEZEPHY G $8f2E -

5. BCEImBARBUIK-INAAY « Dkhsse fl -
(1) #%EUSBD_EPARSPCTLZ {F#sMODEfr 50 - 5% 5 Blpagiz -
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(2) USBD_EPAMPSZ{FastE A512 » Forig KEIEEL R51256] -

(3) &EUSBD_EPACFGEH{7#8EPNUM{L /51 - EPDIR{r &1 - EPTYPE(f /501 » EPEN
fir Rl -

(4) USBD_EPABUFSTART & 1% 23 ¥H A Ox200 - USBD_EPABUFEND % 1% 28 tH A
Ox3FF » FRimBiFIFORE 51256 -

Ao BiwELEB B Bulk-OutiE Ry - ImBhsE B2 -

(1) aEUSBD_EPBINTENZ{F&iRXPKIEN{Y - 4GRERAIEE i -
(2) #EHUSBD_EPBRSPCTLZ{722MODEf 50 » 581 #jkgaaiizt -
(3) USBD_EPBMPSZ{7-83E A512 » Foni KR E B5127 6 -

(4) FH'EUSBD EPBCFGZ{72EPNUMYL B2 » EPDIR{r &0 » EPTYPE(ir 501 - EPEN
firFyl -

(5) USBD_EPBBUFSTART 2 77 £ 5 A 0x400 - USBD_EPBBUFEND 2 77 28 15 A
OX5FF » £ EEFIFO &S B51 276 -

2 USBD_GINTENZ/723USBIEN - CEPIEN - EPAIEN - EPBIENAY > #&#EUSBE &

BE -~ IiERA ~ DREBHY T -

- USBD_BUSINTENZ:{722RSTIEN ~ RESUMEIEN - DMADONEIEN + VBUSDETIEN

fir > 4GHEUSBAEAL ~ TRIE ~ DMASERL ~ ek 1T -

s B USBD_OPERZ {725HISPDENIL » 46AE = ZIEE ©

HEUSBD_FADDRZ{EEE o

FCEZEH R (R0 )

(1) USBD_CEPBUFSTARTZ:{728## A 0x0 » USBD_CEPBUFENDZF{7 2218 A OX7F » %
R FIFORE Fy 12856 -

(2) EUSBD_CEPINTENZ{Z22SETUPPKIEN ~ STSDONEIEN{Y » 4R e BEA 27
SSEIRLIRERSE R R -

inzUSBD_PHYCTLZ{#23VBUSDET(r » A1{{FERHE L F#% - 5 EUSBD_PHYCTLEF
Z2DPPUEN(Ir » j&F&SEO -

26.5.2 HERIEFZFF
PR FEUSBDEHI B PE T :

1.

S HUSBD_GINTSTS Z £ £2 flIUSBD_GINTENZ- 17 23 tH FE iz » 0 DAIS 41 E Wb AdE o oy
A o

#8 HLUSBD_BUSINTSTS & {7 23 fl1IUSBD_BUSINTENZ ¥ 28 {5 57 ik - 20 540 VCAC 5t & B
USB BUSHy T -
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SEHIUSBD_CEPINTSTSZ-{F£3MIUSBD_CEPINTENZF {72355 iz » 40 5 AH VT ki P 425
Al G A T

SHEIUSBD_EPAINTSTSZ {75 flUSBD_EPAINTENZ- {78 {557 i - 405 AH VTt s B i
ROAR HIET -
HEIUSBD_EPBINTSTSZ {75 f1USBD_EPBINTENZ- {75 {57 iz - 405 AH UCHCh s B i
FABHY T -

26.5.3 Standard Request
USBD# il a8 BEARAE GG KD BRAT T

1.
2.

A PR 2o S i
$EHUSBD_SETUP1_0 ~ USBD_SETUP3_2 + USBD_SETUP5_4 + USBD_SETUP7_6%F
freas » JEEERRAHRI 28 -

“ﬂ?‘ Ko AIRSHF > JBEPRNAK (R EUSBD_CEPCTLE{72sNAKCLRAL) - I HFEAHR
SEEL BN ESTALLA T (R EUSBD_CEPCTLZ{E2SSTALLENSL) -

26.5.4 Set Address Request
USBD#:4 257 P "Set Address"s# 3k

1.
2.

S P kb 2 e Bl T

sHH(USBD_SETUP1_0 ~ USBD_SETUP3_2 + USBD_SETUP5_4 - USBD_SETUP7_6%
freas » EREF KBS -

(1) {#USBD_SETUP1l 0Z{Fz3{KFE1/E{SbmRequestType -
(2) {#USBD_SETUP1l 0Z-{Fzs = FH1/#E{SbRequest -

(3) f£USBD_SETUP3 2Z{7E3fEEwValue -

(4) 7#USBD_SETUP5_ 4Z5{7 2% windex -

(5) 7£USBD_SETUP7 6Z172%f&/5wLength
twValuefEEHrtl -

EHENAK (32 EHUSBD_CEPCTLZH{F23NAKCLRflz) -

USBD_CEPINTSTS & {F#3 STSDONEIFf7HE 15 FRARRESE R 1 - USBD_CEPINTENZ:
7 23STSDONEIENfT I 14A5E T HT -

LERHNRRTE R R E A -
(1) #HEUSBD CEPINTENZ{F2ESETUPPKIENAY » #8RE 2785 T -
(2) HEEHHFIUSBD FADDRZ{FEE -
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(3) USBD_CEPINTSTSZ/72sSTSDONEIF/IELEFRARFESEE HHET -

26.5.5 Get Descriptor
USBD#Ef g3z "Get Descriptor'z5K :

1.
2.

S PR 2 e B e -

¥ HYUSBD_SETUP1_0 - USBD_SETUP3_2 - USBD_SETUP5_4 - USBD_SETUP7 6%
fres - EEHRIMHEZH -

(1) {#USBD_SETUP1 O0Z{Fz3{KFE1/#E{EbmRequestType -

(2) #£USBD_SETUP1 0Z{72E 5 i/ tEbRequest -

(3) #£USBD_SETUP3 2Z{72esEEwValue

(4) #£USBD_SETUP5_ 4257722 windex

(5) {#USBD_SETUP7_ 6% {Fz3JEiSwLength -

fewValueJESH U RHEAY -

feE tbErwLengthFIZE VIR AT R T -

USBD_CEPINTSTSZ {£23 STSDONEIFFIINTKIFfi7#E 15 % 1 » USBD_CEPINTENZ:
F23STSDONEIENAFIINTKIENf7HE14AEE HET -

Z1FIN-token T -

(1) USBD_CEPINTSTS & f# 2% STSDONEIF 1 TXPKIF fir £ 1 & k& & B -
USBD_CEPINTENZ{Fz3STSDONEIENFITXPKIENf7E14AEE BT -

(2) FEMRFHIEHEE AUSBD_CEPDAT & {785

(3) FHULTTHYREE AUSBD_CEPTXCNTZ {75 » Bt i -
USBD_CEPINTSTSZ/Z&INTKIFfIE L5k 1 -

FRFTX T -

(1) USBD_CEPINTSTSZ/7722STSDONEIFFITXPKIF{ 15k T -
(2) EHRNAK (3EUSBD_CEPCTLZ{72ENAKCLRL) -

(3) USBD_CEPINTSTSZ {722 STSDONEIF{iIE 15 iR BE52 k rh T -
(4) USBD_CEPINTENZ:{728STSDONEIEN - SETUPPKIEN{E144HE BT -
FRHIRRRSE R BT E L -

(1) s%EUSBD_CEPINTENZ {7 2SETUPPKIEN(YL » 4ARE 285 M bl -
(2) USBD_CEPINTSTSZ {722 STSDONEIF{iHE 15 iR BE52 kR -
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26.5.6 IN {Hiig
USBD#fi 2575 #EDMAZ B IN {#Hig; -

1. % B USBD DMACTL 2 /¥ 28 DMARD {if £ 1 > HE %5 It L 5% ] USBD_DMACTL 25 17 2
EPNUM(iL -

I B R > AR A DMAG TR ZE 552 (i -

s B USBD_EPXINTENZ {723 TXPKIENTY > 4AREHE B i e -

MEFIFOE R EZE (USBD_EPXINTSTSZ{F2%BUFEMPTYIFf &1) -

22 USBD_BUSINTENZF2RSTIEN ~ SUSPENDIEN - DMADONEIEN{ » #485USB{E
i ~ E=EFRIDMATZRL T -

HEERAI EF|USBD_DMAADDRZ {785

SR EH s T E|USBD_DMACNT & {788

2EUSBD_DMACTLZ{725DMAENTY - ff#:DMA -

ERIDMATE R FET#EAE -

(1) FEUSBD_BUSINTSTSZ722DMADONEIFfT » &g -

(2) mERREEREES/NIRARBIEE » WRE » 5t EUSBD_EPXRSPCTLE {F4i
SHORTTXEN{LL » #ijth F 2 B

o &~ 0D

© ®©® N o

26.5.7 OUT {&iif

USBD%i 2375 aDMAFZEE OUT &g -

1. X EH USBD_DMACTL % 1% #5s DMARD fi7 /0 - IH 55 Iy B 9% 2] USBD_DMACTL & 1% 23
EPNUM( -

2. MEEHBEY QRN DMAGTEEEE T K Ei -

2= USBD_BUSINTENZ:{722RSTIEN « SUSPENDIEN ~ DMADONEIEN{i » #4#EUSB1E
i ~ EEFRIDMASZRL T -

HEEERAIEF|USBD_DMAADDRZFFES -

SR (s E|USBD_DMACNT 2785 ©

S EUSBD_DMACTLZ{F22DMAEN(Y - fBZDMA -

FFDMASERL T L -

(1) ZEUSBD_BUSINTSTSZ{722DMADONEIFfY » 5k

(2) MEEIEREES Fsmass storagedi S o EHRHEE

w

N o o &

AUG. 14, 2018 Page 270 of 304 Rev 1.02



NUVOTON NUC970/N9H30

(3) #EUSBD_EPXINTENZ{EESRXPKIENSY - #AAEHA IS i -
8. HAHREIE T4 o SERUSBD_EPXINTENZHERSRXPKIENTYL » 2 1 B2 EdE -

AUG. 14, 2018 Page 271 of 304 Rev 1.02



NUVOTON NUC970/N9H30

27 USB F s 28

27.1 FEik

ST (USB) E—TRpras - m - [FE20HY - (REARRY > BIREITREAY SR TRECIAREE - H
FeER B RS - it o (EABBIEE - B - B DI G e - USB (EH
REBITHRAR - (E EARIERIRS IS NE R e ERE4E 2 [T T SR 1T R 2k - RS NE R (A i £
PRERIE - FRBY token EEIGERIRIE - bR S USB ITH - INEIS Y I ShREHIT 2 - 3E > (#
FIEHRR (SCRFENERD) > R AR Rl as BLEAN PREFE BRI NERe A 22 8 (A
IEFHRIE -

USB fRAERY 1 Haea T H LR IR BIEAY > FEfdBR (plug-and-play) #Y USB G4 o FE(Ef
USB ipederh » Ha A —(E EEESIEs - (B 0] DERFEERER %2 127 {# USB sk fififEdas -

27.2 /5t

® SEEfFE USB2.0 HHE -

® SN EHCI 1.0 (Bg5s T EfIessEr) -

® AN OHCI 1.0 (B EHetEmblzsf0) BaThR -

® UFim (480Mbpsfy) o &R (12MbpsHY) FI{EZE (1.5Mbps #Y) USB 5% ffi -

® ZHHZM (Control) - #tE (Bulk) - i (Interrupt) - [F25 (Isochronous) 15> E(iE
( Split Transfer ) {y o

® LEpN— (B P FHAERR RS SRR i S R RE RS FH 2 OHCI 251128 -

® NEM) DMA Ek Bk Hi -

27.3 FHE
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AHB-2 (System Memory Access)

\ 4

A

A A
AHB1 (Register Access)

\ 4

A

I USB 2.0 Host controller
4

A\

USB 1.1 Host Controller
(OHCI)

Port 1 Port 2

1l
T ponra

outing Logic

T Port 1 " Port 2

I I

A

USB Bus

27.3.1 EAHCE

USB F-#éissE R 2/ PLL A1 USB PHY 2K - fE{HEE USB £ Fi - PR ERIIETH
BV PLL fiCE - 5 & USBH (CLK_HCLKEN[18]) fir - g% USB TR 4 {iz7H7r USB_N
(CLK_DIVCTL2[11 : 8] ) ZRAEkIEHERY48 MHz HFgE4s USB % o fh4h - USB TR EAE
USB PHY H#gEE - FIZRSZHRF USB 2.0 S #TATRE - AP a%E SUSPEND ( USBPCRO[8] A
USBPCR1[8]) fir » DAfERE USB PHY - ZA{% » A FAERALAFEA USB E1EhIzs 2 /i > MRS
CLKVALID (USBPCRO[11]) &&= -

27.3.2 EHCI #=55(g:

EHCI #2548 AHB BB A 4080 - 9 CPU JEE Sl HF A eS8l s AFFes - (g
4 AHB 12 IF (S5 TIRE (FfFesElEA) - CPU mEMGR X% » B T iE
% o (IS (ERFE - EHCI/E Ry— (& HAR - M ENE i 2 Su AR ny & - Pl > 415RCPU
FEAHY EHCI ARG 3 Fes - B R EHBG T Fast b (e - RIS AZE
EMEFas o EHCI (f szt i A E S Fas i B - WA EVEAER 7 - WRE
A F s B URME - EHCI {EZiFEas i BUSE - R ERVEF 40484 -

& EHCI ST HiRE R - B G &R S REBIR E - EE[ER% - R
as [ E RS EPE - EHCI » {E Ry RER 1285 v] LIS TR AR SR i - (& EHCI 2 585
Fhtas - IR R SifFEas M EHCI - & EHCI S8R 1 Vi USB 2.0 Gffi ) St (- Has (i
R - BB RS E SR OEY - BRSNS ARE - EHCI RHEHIFE > 898
FIBRET B E AR - PRSI S R BRI R AL BN - AR BAR A5
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e S ENE] NIFEt - EHCI HE S AR sd i @ > NS aB s OEs
s - EHCI 922 8d% - Wi T MEEnE] Mg -

27.3.3 OHCI #Z=H23
27.3.3.1 AHB JIHE

OpenHCI A%l a8 AHB SEERERETI 20t - sat B A | NI TEARARERERTE - (F R
T ERZEFEE SR H AHB Z'Z%J:Lﬁﬁﬁﬂ LIGH EDs 1 TDs LUK NFERIAMESHE 57~
[EHVEOR F - (FRiets - ERPERIZsEE AHB Jagr EAYET] - IEﬁIE1THT%jL¢bLEﬁﬁE t
B - ERE R Es iR Ear (Fas A SOE MR EIRF S - AR LUEE AHB SRERTEE #2258
P o

27.3.3.2 AHB F 1%
FERERERIER 2% (granted) - EXSEEEREMIEAEIR S R404R -

27.3.3.3 AHB 74
BRI B e iR

27.3.3.4 5FpEFES (List Processor)
HI|FR PR P S E T K H TR SRENE P VIR &SR - Wi s TR B NPT A VEE) -

27.3.3.5 fHEH (Frame Management )

A B T A A USB #H & OpenHCI HH & SR AVIEHYE B (1% « 1T R
HIJ° OpenHCIEAH [ r (7 2 Y B B

BN BRI ET BEsHIIR(E -

EH USB 55K SIESEHG » ST rlf TIERERD

TENFERIE YT SIE 2 SOFS %S K

27.3.3.6 TR

EP@TEET&?’“%U%%E@bh)?@iifﬂai‘“%ﬂa%é*ﬁﬂ’ﬂ@iﬁﬁzF'EﬁE’J‘ﬁé%‘?ﬁ% ° 24 (E SR AT RE AR SRk
H EFEREsa e - B (EEERHEE R ELE HelnterruptStatus 27 (7 &8s T ERVRF E AL -
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27.3.3.7 FHESHIZs4a4R 1%

TR AR TN BB R R T ] - FARTERIRS 48 FHRIERATAE Y AHB RECIHYE)
[ o £ EARPER s T VAR BB A M E AR - PR B SRR & 5 [ 4 -

27.3.3.8 HRkEE

SR G T U R R AR EAREASIE 2 MV BUERE LT - Tl 64 FERYSE A F #HF A FIFO HI
— (Y AHB (REF S FasV4HE -

27.3.3.9 USB ££[1

USB # BB EEp AR S dRas B ([ S M [ > U1 1 A0 2> DUR BB TRECIS (28 (SIE) FIUSB
RpgEE Ao ds - USB HE LIS T T2k B EARIZER s Aras HAVEER R Z 50K - WEIR USB REEIHY
AR R Bl 1ETE -

27.3.3.10 FITHELCG[Z (SIE)

SIE SR EHFTAHY USB 55 - Bt derinag - B EANRBiEN - BURiif T8 ST
CRC 4wt » ELFFE T NRZI Rt - 75 USB 884R LIRINVFTAE R % » #e iy IR Hes S e E
Ba sk tHER KHY

27.3.3.11 fREELRZE (Root Hub)
MRELR & T BuE o] B Ednyim 1 - R—(E4EERTA B G HRRERY G247 88 -

27 4 1753

Register Offset R/W Description Reset Value
EHCI Registers (EHCI_BA = 0xB000_5000)

EHCVNR EHCI_BA+0x000 R EHCI Version Number Register 0x0095_0020
EHCSPR EHCI_BA+0x004 R EHCI Structural Parameters Register 0x0000_0012
EHCCPR EHCI_BA+0x008 R EHCI Capability Parameters Register 0x0000_0000
UCMDR EHCI_BA+0x020 R/W USB Command Register 0x0008_0000
USTSR EHCI_BA+0x024 R/W USB Status Register 0x0000_1004
UIENR EHCI_BA+0x028 R/W USB Interrupt Enable Register 0x0000_0000
UFINDR EHCI_BA+0x02C R/W USB Frame Index Register 0x0000_0000
UPFLBAR |EHCI_BA+0x034 R/W USB Periodic Frame List Base Address Register 0x0000_0000
UCALAR EHCI_BA+0x038 R/W USB Current Asynchronous List Address Register 0x0000_0000
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UASSTR EHCI_BA+0x03C |R/W USB Asynchronous Schedule Sleep Timer Register 0x0000_0BD6
UCFGR EHCI_BA+0x060 R/W USB Configure Flag Register 0x0000_0000
UPSCRO EHCI_BA+0x064 R/W USB Port 0 Status and Control Register 0x0000_2000
UPSCR1 EHCI_BA+0x068 R/W USB Port 1 Status and Control Register 0x0000_2000
USBPCRO EHCI_BA+0x0C4 R/W USB PHY 0 Control Register 0x0000_0060
USBPCR1 EHCI_BA+0x0C8 R/W USB PHY 1 Control Register 0x0000_0020

OHCI Registers (OHCI_BA = 0xB000_7000)

HcRev OHCI_BA+0x000 R Host Controller Revision Register 0x0000_0010
HcControl OHCI_BA+0x004 R/W Host Controller Control Register 0x0000_0000
HcComSts OHCI_BA+0x008 R/W Host Controller Command Status Register 0x0000_0000
HclntSts OHCI_BA+0x00C |R/W Host Controller Interrupt Status Register 0x0000_0000
HclntEn OHCI_BA+0x010 R/W Host Controller Interrupt Enable Register 0x0000_0000
HcIntDis OHCI_BA+0x014 R/W Host Controller Interrupt Disable Register 0x0000_0000
HcHCCA OHCI_BA+0x018 R/W Host Controller Communication Area Register 0x0000_0000
HcPerCED |OHCI_BA+0x01C |R/W Host Controller Period Current ED Register 0x0000_0000
HcCtrHED |OHCI_BA+0x020 R/W Host Controller Control Head ED Register 0x0000_0000
HcCtrCED |OHCI_BA+0x024 R/W Host Controller Control Current ED Register 0x0000_0000
HcBIKHED |OHCI_BA+0x028 R/W Host Controller Bulk Head ED Register 0x0000_0000
HcBIKCED |OHCI_BA+0x02C |R/W Host Controller Bulk Current ED Register 0x0000_0000
HcDoneH OHCI_BA+0x030 R/W Host Controller Done Head Register 0x0000_0000
HcFmintv OHCI_BA+0x034 R/W Host Controller Frame Interval Register 0x0000_2EDF
HcFmRem  |OHCI_BA+0x038 R Host Controller Frame Remaining Register 0x0000_0000
HcFNum OHCI_BA+0x03C [R Host Controller Frame Number Register 0x0000_0000
HcPerSt OHCI_BA+0x040 R/W Host Controller Periodic Start Register 0x0000_0000
HcLSTH OHCI_BA+0x044 R/W Host Controller Low Speed Threshold Register 0x0000_0628
HcRhDeA OHCI_BA+0x048 R/W Host Controller Root Hub Descriptor A Register 0x0100_0002
HcRhDeB OHCI_BA+0x04C |R/W Host Controller Root Hub Descriptor B Register 0x0000_0000
HcRhSts OHCI_BA+0x050 R/W Host Controller Root Hub Status Register 0x0000_0000
HcRhPrtl OHCI_BA+0x054 R/W Host Controller Root Hub Port Status [1] 0x0000_0000
HcRhPrt2 OHCI_BA+0x058 R/W Host Controller Root Hub Port Status [2] 0x0000_0000
OHCI USB Configuration Register

OpModEn OHCI_BA+0x204 R/W USB Operational Mode Enable Register 0X0000_0000
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27.5 ThEeit

27.5.1 WHERE

B4 USB FHEENE » DVEIEHERT FYIATHE(E:

® [HfE USB T e 22 i 455 - ¥ USBH (CLK_HCLKEN[18]) frsk&E By 1 -

® /45 USB PHY » USB A RE#H:FT USB 4E45{dig - 47 HI%f USBPCRO K% USBPCR1 &5 A
0x160 K 0x520 -

® LELIHREMIAT o ¥ PE.14 K PE.15 3%E B USBH_PPWRO K USBH_PPWRL -

#f OHCI EREZERIEs I THIA(L -
® B EHCI EARIZERIZsETHIA(L -

27.5.2 MREFELRESEEEEH

NUC970/N9H30 %%1] MCU [EiF Eff 7 EHCI (USB2.0) 1 OHCI (USB1.1) FH&PEHIES - 2/
(& LA R e I 2 AR GEAR s EAYRI(E USB Il - 415R EHCI fEREHRAE T (UCFGRI[0] 5 &
Fs 1) > JI EHCI 72 USB Ui LIRVBAEEHEA & - LRI EUH EHCIL > JIl OHCI ji#E USB Uil
A o RELRES EAYRI(E USB 1 A] LA ¢ EHCI B¢ OHCI SR -

EHCI EHFZERI25 55 5T USB 2.0 5%l » 415K — {IélE USB 2.0 FfrafaE A E] USB i1 > EHCI E4%
PEREHRHRIGIE S USB Gy I28 ey - B EREItas s - RS hae s T e E s - Bk
EHCI #A Im 1 #ZEHfE - OHC 258 2 A AIEA USB %ﬁiﬁjﬁiﬁﬁ

A NRSE—{E USB 1.1 HURff #ifii A2 USB il - FIEE EHCI R & AR i B & HEUSB

st o AEEMEE T > EHCI SEEHTE 7Pl R SR B EN e 2\ - MESZ R o4 i L VA RE RS 45
OHCI BeBnte it PO (UPSCRX[13]) firs& & My 1 (o] DUkt I HEEfE4E OHCI » 21
A& OHCI BYFR SR LR e5 s L URFHIERS—(EZERESL (AVIRRE - 731 - OHCI BRENE P o] LI E &
FfEREZ USB a5l -

& USB axff ez - OHCI BREhfE A A X BhRiim [ Hi A fEERS 45 EHCI - 1£ USB sk ffEnhd

Z 1% ZImO0E A E S B EERES EHCI - PO (UPSCRX[13]) fir&r#k FAkehiles 5 E8ER &
0o

27.5.3 OHCI

NUC970/NOH30 OHCI EfffzEdles - st = ol BRI R21 (OHCI) 1.0 RicfEts - HAMl
P& By OHCI BEEhfE = - ] LA F A4t 2] NUCI70/NOH30 ¥ & L#ATT -

27.5.3.1 BRI

bR T BRI AR RS A E s - OHCI BRENEFr /A IR T DL HY A SR 1 P2 2 1 T
ER
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o ImEERGairr (Endpoint Descriptor ) %152
o g RF (Transfer Descriptor ) %132
o Fi¥EdgsEEE (HCCA)

Lt SeSiR s = RSN L R I SRR © ERRIERIZS A DMA (/75055
[EE LA RESE © ATA IR A0 - e airT - HCCA NIk Eres - %‘BJZ\E B R AR T
WERIE -

Uit i 20O AT (S R AT 0 R ER 32 T EI M i ST, - AR Rs i (5 E A ER 256 “FEfifthl:
o2 SpL

27.5.3.2 I BEH ali sy

OHCI Eigfdilzsimamlm®t (Endpoints) #7p Fra USB (ElmPUid A gy mBEE 207 (LU
T ED) - HcCtrHED F{Fesfalnl 1 #%Hi (Control ) ED 51 » HcBIKHED F{7gsts(m I ftE
( Bulk ) ED & %l » HCCA #Y InterruptTable RIj$5 = B3 &2 Bt ( Interrupt ) ED K¢ [6] 25
(Isochronous ) ED H:[EAHECAVEHRYIZR - SERENEFF/H Ry USB s FrYHEmR - AIENITRIE
— (B ERY ED -

BT A W (i ALss B R HimRa R A A = - i P = R Rrd )

3 D Lpppprp 0opoopop

1 6 6pupp1p T7654pB 2|
Dword 0 — MPS FIK|S| D | EN FA
Dword 1 TDIx%E 58t (TailP) -
Dword 2 TDBgEf5$t (HeadP) 0 |C|H
Dword 3 Tl T (NextED) -

£ (Control ) ED HIZ/2 i EAZERISs5EENTEF (HCD) AR - Fra ¥z ED e
ANINENZESR] ED FIFRAUKE - HCD WHERZER] ED FIR Py — ED HYE A MRS AF]
HCCtrHED TrFas o Wt o EREZERIZSE o] IR EIER] ED §1% - Mm-S IRIRF R B AT A 1%
#l ED -

[EfEd > FTARUHtE (Bulk) ED HEHEZHLE ED 513 - HCD jHit#E ED ¥IRVE—(#
ED fyE#Erit% AF| HeBIKHED ZifFss - THIERIZ(FE T LI EHLE ED %158 > WESIFE
PR ATE#tE ED -

thET (Interrupt) ED FIREAPERISHEE ED FIFRAE » WA EH FEEHIRSR S Fasfa
firtik - 5 ED 332 &H HCCA ( FHEIERISSEEIEE) /Y InterruptTable FrigA » S —1{E5
2 HBEFIE T BIEIFEEE - /£ HCCA 1Y InterruptTable o » 485175 32 (df51%E » BHEFEEIIHE
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[ —{lE T ED YR AR o TE ED RAVAERERHER AR HCCA EHiHaR -

Frf 32 {5 $Er ED FIZREIR BRIV RE » &SI gf5A [E—(E FEr ED 15%60% - & ED 71
FEIEL R Ims EgsafEfERY T ET ED 715% > B2 (T ED YIFREIR R —(EEhE -
FE—E TR T o TRERNFAEAE T 1ms digzififEiy i ED » W2 EiERavss » JEE
Ims EgznfERRRY & ED FIIFREEL L WAEZICENS LT > B 2ms > 4ms > 8ms » 16ms > &
32ms WYFIFREIR N ENILE - FE L Z(E B ED R HE S AR e ED 715%
EBLATAR Y

[E2 (Isochronous) ED ¥R /A s REE] 1ms fasafel e T ED FIRHTREE - EHFZEHIEs5EE)
R HESEE S TE ED YIFRAIED ED 5I5% > G HCCA # InterruptTable #y4E:€ - HCCA
BRI ILZE H HCHCCA FfFasiatll » EAEHIa R BT 7tk ] HCCA - E28 > BedhiZfy
VHEEAE HCCA K HCCA HYEAGHINET AFIF] HCHCCA F 74

27.5.3.3 {H iy

ED A A USB ImBhry e - (278 ED ASA e U BRI USB SRARHET TR EEE
&5 - OHCI SR EE AT (TD) - Rzl —(& USB Sk EEmayaliel - (fh 7R g i
I BR R ARG LAE - HAE USB ScfrvicEial - HEEmRiAyImRital - ey > Bl
F AR5 [ o

TD 2 FBEENE 73T S AR - BEBIIE Fria I B T 2 (F I AIED - 5] TD of > /&8
ZIF I E g E ED JIRHY TD FlER o & EHPZERIss B LL ED K K& & 2R IARY
TD - ACHEHE TD FEAlP A #Er T H IR USB i (Hi

& TD Rl USB S E o LRSS sehiidg - A E EiEfeE AL > 5% TD [#
G EPERIEETE TD BAIp R > WA FI5ERIEY] (Done Queue) - A& FHRPZERIZS &
sE BT K - BEENFEFFAEH HCCA |y HecaDoneH f5#%E > HTHUS S pBSHTEAE E A i 4k -
A% - BRENIE P B — AR se i Y Y TD - HERDEdm 45 R [EUL TD -

OHCI AR &G 1 Wik TD 54 - —fig TD A1 TD [F25 » TD #&z{40F -

A8 P R
3 2R2pR2pR 2p1f 0 0
1 8[76p4PB 11098 3 0
Dword 0 CC [EC [T Pl DP R{—
Dword 1 EHIGEFHEIE (CBP)
Dword 2 T—TD#5#% (NextTD) 0
Dword 3 &4t (BE)
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Isochronous Transfer Descriptor

3 2RR2 2p 2P 1 |1 1n 0o 0
1 8[fe 4B 10 5 21 54 0
Dword 0 CC |-| FC DI — SF
Dword 1 17 H 0 (BPO) -
Dword 2 T—TD 0
Dword 3 1745 (BE)
Dword 4 Offsetl/PSW1 Offset0/PSWO
Dword 5 Offset3/PSW3 Offset2/PSW2
Dword 6 Offset5/PSW5 Offsetd/PSW4
Dword 7 Offset7/PSW7 Offset6/PSW6

27.5.3.4 FiszhlamEE

TR e EEE (HCCA) 22— 256 FHiRVEIRSHE - hiEFEF i RmNFREELL -
FAVESREFE B - i e il 25 > FEIAYIE S & - HCCA DMVEBIERE] 256 FEIMUHER - S (E{FEER
WNRRECE Ry N AT GR A I, -

KN
mEE E:0) 18 s5tEH
0 128 HccalnterrruptTable | i 32 {[f574HF5 A G ED %1 FLE0%E o
0x80 2 HccaFrameNumber aa = AIEGE - BEWW%U%? 46 e
AEHYEEAS AT > & R E -
0x82 2 HccaPadl & F 72 | 25 5 HecaFrameNumber
W BRI EERA - -
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0x84 4 HccaDoneHead FEF|ZE— USB IHAYSGEH - e 23
& HcDoneH FHAZERMVEFIER A
FCIEE o ML —(E TR -
FEREEIFE=UERRWD (HclintSts[1]) fir~
A FHERIESN g EE S IEE -

& ILTE B0 B R AL 953 B B 18 > TR

IEHEE S A ER > A—EIERF Y
HcIntSts #738® T °

0x88 116 reserved (R BE 45 T e 25

27.5.3.5 OHCI §i#41k
ERIERIE IR E T R a U TP ER

1.

Y E MIE (HeIntDis[31]) - 2Rk FEARIZERIZEAIATE T -

2. WTHFIKPEIEIL % ¢ 3 HCR (HoComsts[0]) %% 10 5% » HOR i frifk OHCI ¥

© N o o &

9.

10.
11.

12.
13.

Ry 0 - W58 H » AEAI KRR -

BB B — V) ZE Y Y RASENIF R - G HCCA » WA LA A tHERENE Fr4Eagny vl

% > AIFE HCCA (Y InterruptTable ( HCCA DVEEITR 256 i85 » 1fij ED f1 TD 2 EE

32 FHEIMARES) -

JH# HeCtrHED Fi1 HeBIKHED ZFH1F#28 -

i’ HCCA sy E etk 5 A ] HCHCCA F{7es °

HAEFEIE(E (11999 £6) %5 A HeFmintv Z478s - KA ERY 909 A HePerSt Fifsas

&F 0x628 %5 A £ HCLSTH Fif¥as (0x628 & HCLSTH Zi{FasiV B ENE ) -

#%'® BLE (HcControl[5]) > CLE (HcControl[4]) - IE (HcControl[3]) ° PLE
(HcControl[2] ) - DLy E Bulk » Control » Interrupt » Kz Isochronous {#iig

¥t HCFS (HcControl[7:6]) %5 A 10b » < T HEEHIzsiEfs 2 T/EARRS -

e E HeInteEn Fyf7es - BUHATER B - 1% HelntSts Z7as BN H 1 > DUSFRPEDIRGE -

#E LPSC (HcRhsts[16]) - DUFTRAMR 4 astm 1 8)H - (NUC970/N9H30 Z51 MCU Ky

OHCI fREE4R e (H FH 2 IR R =)

EE5E AIC /Y OHCI i -

PR E R R EENE T -
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27.5.4 EHCI

NUC970/N9H30 EHCI E#f2e2s - Seefra iy ss TR0 (EHCI) 1.0 fRiZEAE - HAfSE
& LAY EHCI BEENE L - 1] DIES By %48 2] NUC970/N9H30 & il -

27.5.4.1 BIB&ER
BT B EARIEHIEs AU S 78S - EHCI BEENRE Fr DM EORFE DL N B N {7 HR A - e fZe il 28 1T
i =i
[E5 EEaE LT (iTD)
e 22 5 B0 Mgt a5 (siTD)
BX5ITE E s s (qTD)
%ﬂﬁﬁﬁahﬁ (QH)
FEAMEFENEETEE (FSTN)

27.5.4.2 [FE20 (S ArT

[F)25 (S g Al T R = 2R [F) 20 ikt © AT F At (S i S A e (5 PR Y I (S ol iy iTD A 2K
I 32 FHIES - HWEIEBHYE ITD HRNIEEFNG » BUT R ITD HUESHEAE

0x00 Next Link Pointer O [Typ| T
0x04 | Status | Transaction O Length | ioc | PG Transaction 0 Offset
0x08 | Status | Transaction 1 Length | ioc | PG Transaction 1 Offset
0x0C | Status | Transaction 2 Length | ioc | PG Transaction 2 Offset
Ox10 | Status | Transaction 3 Length | ioc | PG Transaction 3 Offset
0x14 | Status Transaction 4 Length | ioc | PG Transaction 4 Offset
0x18 | Status Transaction 5 Length | ioc | PG Transaction 5 Offset
Ox1C | Status | Transaction 6 Length | ioc | PG Transaction 6 Offset
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0x20 | Status | Transaction 7 Length | ioc | PG Transaction 7 Offset
0x24 Buffer Pointer (Page 0) EndPt | R Device Address
0x28 Buffer Pointer (Page 1) 1/0 Maximum Packet Size
0x2C Buffer Pointer (Page 2) Reserved Mult
0x30 Buffer Pointer (Page 3) Reserved

0x34 Buffer Pointer (Page 4) Reserved

0x38 Buffer Pointer (Page 5) Reserved

0x3C Buffer Pointer (Page 6) Reserved

27.5.4.3 757 X G A1 (gt i T
SiTD /2 EHCI FIZKE 3R 5 5 [F120-(F i AT (s FHHY -

E—{E2Ay USB 1.1 e iEfe—(8 =2EHY USB 2.0 4R3I T » EHCI B[ LUE R /32 5
EHimlaR ez USB 1.1 sefgiEfT &g - /£ EHCI £ USB 2.0 FiRas ZRETHETR T X5 HE
iy o BRORES R IIL (N B Ry USB L1 (Hifohaal 21 USB 1.1 S ffi 1 T (& -

FEEEAVE siTD QAN IR FAFREBEA > T H siTD R 32 FEiB S - DU fy siTD
AISERENE -

0x00 Next Link Pointer O | Typ | T
0x04 | I/O | PortNumber | R | Hub Addr R EndPt | R Device Address
0x08 Reserved uFrame C-mask uFrame S-mask
0x0C
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0x10 Buffer Pointer (Page 0) Current Offset
0x14 Buffer Pointer (Page 1) Reserved TP | T-count
0x18 Back Pointer 0 T

27.5.4.4 [5 V5 {E g i

(55 1 et AT R FE BB Y BRI AT > ' m] PR — (=2 i USB 225 > — (3135 (it
TR FROREEE 20480 (5 *4096) {EFEIHVEUR HE - sz ERE S M ER RN B HEER TS -
FONEEIRRRY Y > ML (EEIR G EETE ST -

b A AT (g A B Yy (S 4 17 L > (R RE st ik B2 Y - 4R 1l o] DB tn - EE
S o Bl (iR AT o] DU BCAE N EEERY ERE N F H L > 2% Buffer Pointer &2l 15 14 H A
[ (S & T Lt O F (B B G N A LAt - qTD WVHEPRR 32 “FEfiiEST - FREEEAYE qTD MJHHE
LR IREFITF © LUT Ry qTD HYSSEAE ¢

0x00 Next qTD Pointer 0 T

0x04 Alternate Next qTD Pointer 0 T

0x08 | dt Total Bytes To Transfer ioc | C_Page Cerr PID Status
Code

0x0C Buffer Pointer (Page 0) Current Offset

0x10 Buffer Pointer (Page 1) Reserved

0x14 Buffer Pointer (Page 2) Reserved

0x18 Buffer Pointer (Page 3) Reserved

0x1C Buffer Pointer (Page 4) Reserved
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27.5.4.5 EHCI 1441k
EHCI Rz zsielia bl E LU0 8E -

1. 2B USBH (CLK_HCLKEN[18]) fir > LI{#EE USB - i#h%4% o

2. %} USBPCRO Zi{7#8%5 A 0x160 » DLEZH PHYO - %f USBPCR1 2778555 A 0x120 » DIELH
PHY1 -

3. J5FR RUN (UCMDRIO0]) fir » % EHCI#E A4S [15iREE -

4. EH'E EHCI FHEFEIEE - 5¢& HCRST (UCMDRI1]) fir » ZEfF 10ms 2 1% - EHCI F &2
#E AR HCRST » /R EHCI EHE TR

5. ECIFR AR CUENBEIANEY R - B —{E 32 (1 avisSTEEH - R AR ZRAVE RS
HiHE 555 UPFLBAR Z9{728 -

6. # A UIENR Z{723 » (FREHET -

7. e —EBS R (QH) {ERIEFEIERARRAYIAVEE - Kt QH RV E#E L5 2]
UCALAR 25758 -

8. ¥ UCFGR Zifresii A 1 o iEiRrer (il I HIES FH 28R BRZ0pS (HE EHCI $255188 -

9. E UPSCRO 1 UPSCR1 &gty PP fir » DABARI T O Al 1 1 b IRV EE R - —H. USB
s PR - UmIRRE S a5 UPSCRO/L {5 R] DS kil L1 B RAE

27.5.4.6 USB mi%

i %E USBCMD Z5{7 23 1] LA[a) EHCI THERISEETT T i< -

® E{T/{FIE

%f RUN (USBCMDI[0]) frf A 1 =m< EHCI T - A 0 Fon< EHCI {Z 13T -
® FE EHCI

i HCRST (UCMDRI[1]) firs¢& My 1 - AIDAEE EHCl EAPERIES - HEE R ER ST S
PR IR — (B0 C R BEEAL - & EAFERES5E R E - HCRST g HoRRR /= -

{H/Z1E HCHalted (USTSR[12]) fir/Ry O HYHHzE - HfFA A] LUKF HCRST 5% & Ry 1 - BTV E
PERlE B TEE - AR B ATIRIEER -

® (EFIFRA/N

FLSZ (UCMDRI[3:2]) JFEMHIFRHIR/N « NAIEERRF
00b 1024 & (4096776 ) BRERMHE

01b 512 {[& (2048Hf1)

10b 256 f[E (1024=gf) BEHNERARVIRE
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11b Re
® RUHAEHAHEE

2B PSEN (UCMDR[4] ) firm]< EHCI T ##Efhizs BuEh A HIEE > W5k 2 5l 16 iR 7 B
(Interrupt) K [E]*5 (Isochronous ) {Eifig

® FAIREL

%% ASEN (UCMDRI[5]) firn]4 EHCI Tt zsRiEhIEE L FHE » thnt 25 eI 2=k
(Control ) it (Bulk) {H#iig; o

® JEEPATHER IS TE

& IAAD (UCMDRI6]) fir iJZK EHCI ERFEMRIEE - 18 N — IR B AJERIPSRE Z Ais&
— (B - EIEFEL IR R A > S e B Rl - ISR O A A HEERIEER

® PR

ITC (UCMDR[23:16] ) =] FARFZ] EHCI E e a5k H BRI S AR - AR EE F 4l
g

] K e RS

00b IRed

01h 1 Fi

02h 2 i

04h 4 fl

08h 8fimE  (BAREME > HENLZR)
10h 16 fie (2 ZF))

20h 32 e (4 =)

40h 64 fie (8 =)

27.5.4.7 "HEREME
® USB {1

EUSB %X F 58k W HE KT ARE 10C fir » A #4725 (5 & 3% B USBINT
(USTSR[0]) HEmRRE - ‘E il F % EH . (short packet) BF - EHCI EHFZEmlgs s &t
EmiRRE -

® USB faREr

#USB X F A anagd - Al FHEfas(FEatE UERRINT (USTSR[1]) HEmRRE - 40
o4 g EHEm I A FT E R A 5% E 10C fir o AR T ] 25 g [E HRF sk B USBINT
(USTSR[0]) HEmIRRE -
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® I I LA

& PO (UPSCRx[13]) H1 08/ 1 - 5ig FPR (UPSCRX[6]) Fi 0 85y 1 > QI EARERlZs g
& PCD (USTSR[2]) HEmIREE - & CSC (UPSCRx[1]) frA#L - EHZERIS FEL &E
PCD rhEmRiRRE

® (EIFRENE T

BRI R R X E R R TR - ETERIEE(E G 3E FLR (USTSR[3]) - S&4AMH515%
FEEAVHEY)TEBUE - RTHUAIESIRAT AN -

® i Ash T

b R B S B T A I B T BRI A SRS - LM 8 & 3L B HSERR
(USTSRI4]) rHBfikes - &ialEsRassEns - LRI E %5 RUN (UCMDRIO]) - LA
(SR AR TS LR TD -

® JE[EIDHEHE PET

AR A LI E IAAD (UCMDRI6]) fi » BAK EHCI EREFERIZSAE N — IR A TR0 56
J& 2 mis& i —(E IAA (USTSR[5]) i -

27.5.4.8 fREE4R e

NUC970/N9H30 EHCI F fzefhigs & 1 Ml 24 Fes » UPSCRO f1 UPSCRL1 » 43 Bl Kz Bt 1
0 Fiiml 1 By EREIREE ¢

® I IE HIEBHARE

CCS (UPSCRx[0]) fir Szt 1 fREESR 50w IHY ERTEREREE - 1 FoRnAERIA USB s -
FONEANZH USB B -

® Iml ZHEFHIRREE(L

B CCSft 0 8(bfy 1 BT 1 80/ 0 BRI (H&E CSC (UPSCRX[1]) fir » LAFE
%‘@%Hﬂ(ﬁbfﬁé L

® Il IEH A

PE (UPSCRx[2]) fiz > 1 = U IRUH > 0 = B IZEH] © Uil EE@J#ET%E&H% SRS
PEflas Hm S TR RN - &HENAR P SRR = 2t R asRe
(EEF PE (rscBE M 1

HﬁﬁDTLM_LéﬁCKEHﬁb (P BRI ) - B ERRR A - REEERY
> L AGIRRE A Bl B ESIRREE Z 12 g8 R 0 -

Eﬂﬁﬁﬂ%ﬁiﬁéﬁﬁﬁv > JFEl A NPT USB Sk & wifHER - BRI TIE (LR -

® ImlIELH ZEAEE

PEC (UPSCRX[3]) fir » 1 = Il 1B~ ZEFIRREEAEE - 0 = 2 A L - HIIRERES T
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5> HWAE BEOF2 & (R USB M#IS 11 HEAVImIFRRES) FEEE NIRRT E(E N I H 5L
EWT > WA GHEEE R 1 - MRS A L AGERRIEAL -

® I RS

OCA (UPSCRX[4]) fir » 1 = Il B RifFAEAEEER (over-current) AR » 0 = 3401 B RiffEaH
IR » EEERARSUEEREE > PEAKF A Eh 15 0 -

® HEME(L

& OCC (UPSCRX[5]) fr#is B Ay 105 » FonAmEmRERE L o Wi rlmamss 1 5ERILAT -
®  EfIIA LG ]

FPR (UPSCRX[6]) fi > 1 = Ui LA MARE s BaBIARE > 0 = fEIARE - ERULIELZAYTHREE ¢
HU7s SUSPEND (UPSCRX[7]) frEBFHIME © B4 > 405 AN - i St AR A
1 R e A E i USB J84R i i EE AR s 2 -

W fFaE FPR Lk 1 AlBEBIMAREESR o Elm e EhiliRaE T 415 TR st I 2488
J-2-K By > (g EIA A 1 415R FPR (15 1 2N J-2]-K #y#Eik > HiE PCD

(USTSR[2]) frth&uaBE Ry 1 - WISREIERS FPR {iacBE Ry 1 HY > AR LRSS mEA 7T A
s B PCD AL

® I IHNE
SUSPEND (UPSCRX[7]) fiI > 1 = U IBRFAEEAREE » 0 = I IR PR A EENERAS -

EHNEIREE T » sl MRS (e S g - PrIFnm & - 415 SUSPEND fi#fis 1 #Y
MR AT IEAEHELT > ANEAE A A G R A G e TIHET - EENEIREE T - I TG Rratia i
BLERSE - E 8 > E R I EIEHEHE > SUSPEND frAUiREEA Soas - WRAR S HAIEAE
HELT - AP LA ENE ] RE A I -

® Il IfRfr

PRST (UPSCRx[8]) fir > 1 = lig 1 PG ALIREE - 0 = I IR FAMEALRAR o E#CHFiRF PRST fir
it 0 55 R 1> 401 USB 2.0 KIsE PR » SR e i@ I I2FE - #k(FR 0 2] PRST fi - {#
G EEGMENAR T - WAELJAMERT PRST fy 1 A RAVIFE > DAMECRIR A B2 FPRE#ANUSB 2.0
FARIATRLERTIZFPoERE © 7F - E#EET PRST 55 1> [HIRF 0783 PE (UPSCRX[2]) %50 -

REEEAVE > BRI PRST {iI55 0 AJREARREELE] 0 AVIERE - FE(EIREFF 5S>
PRST {ir# &= F] 0 o 4R LIFAEAE (L SEpl Z R i i i R T - AT 8 5 BRI 4
M (thgt/eis PE (UPSCRX[2]) sXE Rl) -

o HCIfLE

PP (UPSCRX[12]) firfZel T B CIELARAIBARL / BARA - #f PP 55 1 2yFTBANG 1047 - 55 0 HIRH
P 4 -

FERLEEIRO HRTIEIBE R T - SEZBERP SN - PP (ral o A e T pIze
1EE A 0 -
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® InlIFTEE
PO (UPSCRx[13]) fir » 0= EHCI Ef&#ZHlzs# A > 1 = OHCI EHEIEHI2sHEA IR -

% CF (UCFGR[0]) i 1 % » PO {ir & fiffdh s 0 - & CF (UCFGR[0]) ik 0 B% » PO firér
R R 1
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28 [Elf5 R (Capture Sensor Interface Controller)

28.1 1Hit

[ SRR LU A S e F B G B - fe S RYE GBiR 2 1% » R B B R BR 4K
i FIFO gt B ek flras -

28.2 f5¢E

8 {ir7C RGB565 {2 &} 73

8 fir7T YUV4A22 {H S

Y FF CCIR601 YChCr (2 #iE I A fy 2 YUV B i
WFF ATERSEHY I AHEEE T - YUYV > Y oonly - RGB565 » RGB555
SCRF YUVA22 planar Bz

SRR e A

PRSI PNE

SRR

7 FRF 28 AR A G A2 B T L P (A2

<7+ negative/sepia/posterization FY A H

SCRF R T AR R L

=
28.3 J7BRIEl
Motion
Estimation
Packet
» Scaling
Down
Sensor Interface
Sensor In RGB Color Frame : »| Package = OFIFO = DRAM
To = Effect - Rate —= Croping —
YUV Converter
Planar
» Scaling
Down
28.4 s
. =

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

Register Offset R/W |Description Reset Value
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Capture Base Address:
CAP_BA = 0xB000_E000

CAP_CTL CAP_BA+0x00 R/W |Image Capture Interface Control Register 0x0000_0040
CAP_PAR CAP_BA+0x04 R/W |Image Capture Interface Parameter Register 0x0000_0000
CAP_INT CAP_BA+0x08 R/W |Image Capture Interface Interrupt Register 0x0000_0000
CAP_POSTERIZE [CAP_BA+0x0C R/W | YUV Component Posterizing Factor Register 0x0000_0000

CAP_MD

CAP_BA+0x10

R/W

Motion Detection Register

0x0000_0000

CAP_MDADDR

CAP_BA+0x14

R/W

Motion Detection Output Address Register

0x0000_0000

CAP_MDYADDR

CAP_BA+0x18

R/W

Motion Detection Temp Y Output Address Register

0x0000_0000

CAP_SEPIA CAP_BA+0x1C R/W |Sepia Effect Control Register 0x0000_0000
CAP_CWSP CAP_BA+0x20 R/W [Cropping Window Starting Address Register 0x0000_0000
CAP_CWS CAP_BA+0x24 R/W |Cropping Window Size Register 0x0000_0000
CAP_PKTSL CAP_BA+0x28 R/W [Packet Scaling Vertical/Horizontal Factor Register (LSB) 0x0000_0000
CAP_PLNSL CAP_BA+0x2C R/W |Planar Scaling Vertical/Horizontal Factor Register (LSB) 0x0000_0000
CAP_FRCTL CAP_BA+0x30 R/W |Scaling Frame Rate Factor Register 0x0000_0000
CAP_STRIDE CAP_BA+0x34 R/W |Frame Output Pixel Stride Width Register 0x0000_0000
CAP_FIFOTH CAP_BA+0x3C R/W |FIFO Threshold Register 0x070D_0507

CAP_CMPADDR

CAP_BA+0x40

R/IW

Compare Memory Base Address Register

OXFFFF_FFFC

CAP_PKTSM

CAP_BA+0x48

R/IW

Packet Scaling Vertical/Horizontal Factor Register (MSB)

0x0000_0000

CAP_PLNSM

CAP_BA+0x4C

R/IW

Planar Scaling Vertical/Horizontal Factor Register (MSB)

0x0000_0000

CAP_CURADDRP |CAP_BA+0x50 R Current Packet System Memory Address Register 0x0000_0000
CAP_CURADDRY |CAP_BA+0x54 R Current Planar Y System Memory Address Register 0x0000_0000
CAP_CURADDRU |CAP_BA+0x58 R Current Planar U System Memory Address Register 0x0000_0000
CAP_CURVADDR [CAP_BA+0x5C R Current Planar V System Memory Address Register 0x0000_0000
CAP_PKTBAO CAP_BA+0x60 R/W [System Memory Packet Base Address 0 Register 0x0000_0000
CAP_PKTBAl CAP_BA+0x64 R/W |System Memory Packet Base Address 1 Register 0x0000_0000
CAP_YBA CAP_BA+0x80 R/W |System Memory Planar Y Base Address Register 0x0000_0000
CAP_UBA CAP_BA+0x84 R/W |System Memory Planar U Base Address Register 0x0000_0000
CAP_VBA CAP_BA+0x88 R/W |System Memory Planar V Base Address Register 0x0000_0000

28.5 LHEEHA .
28.5.1 EAHCE

® CAP {2 B » &0 ZH & CAPEN(HCLKENL[26]) 5% B Fy 1 - CAP I # 2K i 25 £ 0] DL
SENSOR_S(CLKDIV3[23:16]) % & @ ADC 5|22 i §# 47 #H #5 B SENSOR_N(CLKDIV3[27:24]) 5%
E o
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Sensor in

i

Receive data format and format
order
INFMT(CAP_PAR[0])
INDATORD(CAP_PAR([3:2])

C

Next

)

Packet

Planar

Y

Y

Output data to memory format
OUTFMT(CAP_PAR([5:4])

Y

Packet scaling down
PKTDSVNL(CAP_PKTDSL[31:24])
PKTDSVML(CAP_PKTDSL[23:16])
PKTDSHNL(CAP_PKTDSL[15:8])
PKTDSHML(CAP_PKTDSL[7:0])

PKTDSVNH(CAP_PKTDSH([31:24])
PKTDSVMH(CAP_PKTDSH[23:16])
PKTDSHNH(CAP_PKTDSH[15:8])
PKTDSHMH(CAP_PKTDSH[7:0])

Color effect processing
COLCORCTL(CAP_PAR[12:11])

v

!

Packet output pixel stride
PKTSTRIDE((CAP_STRIDE(13:0))

Scaling frame rate
FRM(CAP_FRCTL[5:0])
FRN(CAP_FRCTL[13:8])

Y

Motion detection
MD, MDADDR and MDYADDR
registers

Cropping window starting
address
CWSADDRH(CAP_CWSP[11:0])
CWSADDRV(CAP_CWSP[26:16])

v

Packet output enable
PLKEN(CAP_CTL[5])

Cropping window size
CWH(CAP_CWS[11:0])
CWW(CAP_CWS[26:16])

e )

Y

Planar scaling down
PLNDSVNL(CAP_PLNSL[31:24])
PLNDSVML(CAP_PLNSL[23:16])
PLNDSHNL(CAP_PLNSL[15:8])
PLNDSHML(CAP_PLNSL[7:0])

PLNDSVNLH(CAP_PLNSM[31:24])
PLNDSVMH(CAP_PLNSM[23:16])
PLNDSHNH(CAP_PLNSM[15:8])
PLNDSHMH(CAP_PLNSM([7:0])

:

Planar output pixel stride
PLNSTRIDE((CAP_STRIDE(29:16)
)

Y

Planar output enable
PLNEN(CAP_CTL[6])

L]

Image capture interface enable
CAPEN((CAP_CTL[0]))

28.5.3  FRM:- AT A HVEHE

RS (0 = (2] 5 [l 5 — (B e - — (/KSR AR B — (& £ - B L5 (il 4R
VSYNC » HSYNCHIPCLK - VSYNCHIHSYNCEZEAVIFEEIFEEL o 4 » PCLKAY EFFE
BN SRR E S - NEE N T E BRI EK o SEEREPAIERMEE S 0 B
P RAHEEE -
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V-Sync
H-Sync I I I I I |
v | [ | [ | [ ]
Data
D Invalid data D Valid data

H-Sync
—| | ]

Pixel
Clock

Pixel
Data

28.5.4 {HENZSE B AER

i A ATREUOYOVY1 > YOUOY1VO - VOYOUOY15(YOVOY 1UOE BT A B4 - %1758
INDATORD(CAP_PAR[3 : 2]) -

YUYVYUYVYU..

L———*'VYUY

YVYU
uyvy
YUYV

vV 'V

28.5.5 iy AR HBUBIEE

{H gk Z5H] LU YchCra22 - RGB565 » Only Y = R[] » 16485 |4 H 37445 Y chCra22/IRGB565 - i
AEAHUAN H R U6 - 2R & 0] DA E HINFMT(CAP_PAR[O])# Af& =

TR NHUAN BRI E - 125 B n] DUEE HHOUTFMT(CAP_PAR[S:4])f HHA& = -
28.5.6 &E/INDHAE

TR T 28 < R B S 45/ [\ LA - Direct-Drop Algorithm (DDA) - {1401 :
ARAE AT L1 R~ S5 17 640x 48071 H A% K~ 14352x288

The horizontal downscale factor =
352/640 =(PKTSHNH<<8+PKTSHNL)/(PKTSHMH<<8+PKTSHML)
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The vertical downscale factor =
288/480 =(PKTSVNH<<8+PKTSVNL)/(PKTSVMH<<8+PKTSVML)

28.5.7 FEITHRE

CAPE: ] DA E BN RIHT B AR T A/ » B RS EIFEE OKERS) fifTs (EE
R HEEMNE AN - Bita (FLA) ME‘ATLALLCAP CWSPEFE8 2K 5 TE © BY AR/
( DURFIfE G R UK P4 HEE R ) rILUEECAP_CWSEH {78357 E - W FE
TR -

CWADDRV/(CAP_CWSP[26:16])

CWSADDRH(CAP_CWSP[11:0])

Image CWH(CAP| CWS[26:16])

CWW(CAP_CWSP[11:0])

28.5.8 AP (HERLEE)

FEPRFIEEFCT > BISHUTTER (CAP_CTL[16])=1 - [E Gfiife B R ESA& RI & = 1L Ffe [l G -
28.5.9 EEERA

Z A s AlE G A YIRe 48 - ThEsdn | ¢

1. &P A/ N F58x81(116x16

2. EHRRENEA SR8 (M DIFFFI7{LREE(E )

MERREA TS AR TAF R o B AR S B2 77 i8x8E 16X 1687 » JELS Mg
22(4,4)54(8,8) » FIHYBEA/N8XBE(16x16 » 241% BiLRi— i /5y [F]—{IL E-MDYADDR(EEfin HIH i
IRFY SR (T HE T TEERE - AR A= (E R AR R (s Ry LA B A s HHbuffer- MDADDR - 5 HIIEEE /750
ZiEFh g tHbuffer- MDADDR - it 0 G R AV RS A MR ERRF Y G2 E e - AR g
Sy — (85 > SRR 0 ©
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PEG) el e kA L | ey S TN
o —{Ebiti= (FAHRNYEE=64081 K/\16x16)
Lowword | 31 130|029 | 028|027 |26 [b25 [b24|  [| XX b1 | b0
High Word o ([ |39 038 [ 37| b36] 35 | b34 | b33 | b32
]
® 1bitDIFF (MSB) +7 bit YIYZ{H (&L E =352 K/\16x16 )
Low Word B3 | B2 | Bl | BO
B3 | B2 | Bl | BO
s
High Word O ‘ 0 ‘le‘BZO
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29 B astkra3ZH2s (WDT)

29.1 FHit

AN YRR RS HY B R AR S D AR A T S e IRE, 12 W] AP R A R . PRIEE
2O, B RS R CPU REMRIRBAAREI DRE. BT TaaTias e & —(E 18 (A H i
HEITET RS, e IR AR T T

29.2 B

® 18-fiy HHiEfT WDT FHEES BT a i e iR

o T[EEEAVRENERINE (2% ~ 2%°), 415 WDT_CLK = 32.768kHz, Hil#BHSRHkE B 0.49 mS ~ 8S.
® (Efr#EHH = (1/WDT_CLK) * 63

® (EfZERSE[FEEL Ry 1026, 130, 18 = 3 {§ WDT_CLK

® irHIFAMELE R WDT

® & WDT i 5 32.768 kHz &R, ATjKF CPU R IRARAE 2 Hr i

29.3 JFHEIE

| RSTCNT(WDT_CTL[0)) |

Reset WDT IF
Watchdog
Counter 18-bit WDT Counter >|(WDT_CTL[3]) Dﬂpt_,
INTEN —
0 .| 4 | 15[ 16| 17
| | | | | | | - : (WDT_CTL[6])
[ ooy | Time- Reset
‘ o0 Out Delay Watchdog
I 1y |Interval » :
| - Period Reset )
19| Period Select
WOT CLK t—"3> select RSTEN
- % (WDT_CTL[1]) | RsTF
< WDTEN TOUTSEL (WDT_CTL[2))
(WDT_CTL[7]) (WDT_CTL[10:8]) Wakeup CPU from
Power - down mode
« >
WKEN —
(WDT_CTL[4]) L, WKF
(WDT_CTL[5])
=1
29.4 F 1785
Register Offset R/W  |Description Reset Value

WDT Base Address:
WDT_BA = 0xB800_1800

AUG. 14, 2018 Page 296 of 304 Rev 1.02



NnNUvoTOoON NUC970/N9H30
WDT_CTL WDT_BA+0x00 R/W  |WDT Control Register 0x0000_0700
WDT_ALTCTL|WDT_BA+0x04 R/W  |WDT Alternative Control Register 0x0000_0000

29.5 THRERA T

29.5.1 WDT 3%&

B P iR E A F AR IS AL RS HH PR R T 2R R AL DI RE,
ZAN BT E SRR CPU i SR IAREH T LAE
TG HEEE. B aEt

(32KHz FHR).

+ o

Far

75 1] DARH 1R 2 S R AR . BRIt
, IEANVE CPU #E AdsiEEfE=HF, WDT
e —{E 18 rAYH HEITETEES, el TR A2
PETNAREYRME G T T HEM I E IR EEEE, RN Twe KREREAVEEIRME, &8
WDT_S(CLK_DIVCTL8[9:8]) i34 & £ HXT (12MHz ¥F), 12MHz/128, PCLK/4096, & LXT

TOUTSEL (WDT_CTL[10:8]) |®&&rEHA WDT_CLK=HXT #BHkE WDT_CLK=LXT#ER; 5%
000 2** Twor 1.33uS 488.28 uS

001 2°* Twor 5.33uS 1.95mS

010 2% * Tuor 21.3uS 7.81mS

011 2 * Tyor 85.3 uS 31.25mS

100 2 * Tyor 341.3uS 125 mS

101 2" * Twor 1.37mS 05S

110 2% * Tyor 5.46 mS 20S

111 2" * Tyor 21.8mS 8.0S

i & WDTEN (WDT_CTL[7]) (EAEEFTatirastl WDT st#sbataat il &5t BesE s EE
B EIfE, AR T es P ETEE IF (WDT_CTL[3]) L BRI E AL, WIRE Tt iras HEn(E
REfZ INTEN(WDT_CTL[6]) Efir, AIEia-K WDT thig, [ EReEir B tanm —(EiE e
JiEH A4S RSTDSEL (WDT_ALTCTL[L:0]) 5% &, H P RJAIEZ E E R AT E RSTCNT
(WDT_CTL[O]) (B fastiiastafi) Rms {818 iz WDT 5+8es, AMiikah A f2{iz. RSTCNT
firyofE WDT sH#as 1% HhbEaG 5 #52. MifsH TOUTSEL (WDT_CTL[10:8]), /& 8 f&r4E
JETEIRFRF eI REFF [RIPR PT BLEEFE. 205 RSTEN (WDT_CTL[L]) & 1, HAEFEE R RIAEHA T,
WDT 3T #&52 A #0FZ, B ativas BT B AET RS EERESE WDTRSTS
(SYS_RSTSTS[S)), M:f8fiz CPU. iE(E 74 63 (& WDT Wi (Trsr), A1R & F ERL
WDTRSTS A G#EFVEEALEE. (/% ] Gz WDTRSTS AGH5IE L & WDT.

P2 MARAVE R &a T AP B (S 9 E E (S SRR e
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RSTF=1
=1 (if RSTEN = 1)

TWDT A‘
woT_cix WMWMMWMSSWMWM

! |

,,,,,,,,,,,,,, Tos e Tesm

RSTF
WDT reset T —
(low reset) (-~ IRST__ )|

e Twor :Watchdog Clock Time Period
e Tqs : Watchdog Time-out Interval Period ( (2* ~ 2%) * Twor )

e Trstpo : Watchdog Reset Delay Period
- Selectable 3/18/130/1026 * Typt delay period controlled
by RSTDSEL(WDT_ALTCTL [1:0])

e Tgrst :Watchdog Reset Period ( 63 * Twpr )

R TR EI A (ERE WDT, 12 LB Z R ERR AL, WDT R AR S48 L.

29.5.2 WDT MAEETLHEE

%WDT WFSEREE B Ry LXT, Al WDT w] il ot a3 s B, K 240 B IRIRE gz, 2522
BEEETHAE, INTEN (WDT_CTL[6]), WKEN (WDT_CTL[4]) LLF WDT(SYS_WKUPSER[28])

E WDT B @hls, 57 E 1. @K P Bl 24k, WKF (WDT_CTL[S]) BL &2 WDT
(SYS_WKUPSSR(28]) &g #E 1. {4 o] ek s m AL h AR iE & WDT. #e
AILGRFEMLE 1, /SRS
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30 & BT EhrZHlZs (WWDT)

30.1 ffat

& LUEF a2y H AV RAE — (B E RV B I th 8 T 28 EE, b7 LSRR AE (AT R TRAIAY
fi T A AR RHIRAR

30.2 i
® —{[E6-bit [EETEESAI—(#H6-bit b (B {E 1 B I AT
®  H[iEHy WWDT Kis# T HE T 8as (EWWD T g Hi b o5

30.3 J5HEE

PSCSEL
(WWDT_CTL[11:8]) 0X3F
Write CNTDAT =0 v'gWD;r
RLDCNT = i ese
I Write RLDCNT
OxOOOOSAAS B — E—
WWDT_CLK L-bit | ) 6 it down counter P WW‘D'TRF
— = -
Prescale
CNTDAT > CMPDAT (STATUSIL])
comparator
6-bit compare value CNTDAT = CMPDAT

(CMPDAT) WWDT
WWDTIF Interrupt
TAT
6-bit down © usio)
synchronizer P counter value INTEN
(CNTDAT)

(WWDT_CTL[1])

30.4 HEFeR

Register Offset R/W  |Description Reset Value

WWDT Base Address:
WWDT_BA = 0xB800_1900

WWDT_RLDC

NT WWDT_BA+0x00 |W WWDT Reload Counter Register 0x0000_0000
WWDT_CTL |WWDT_BA+0x04 |R/W |WWDT Control Register 0x003F_0800
n/g/v DT_STAT lwwDT BA+0x08 |RW  |WWDT Status Register 0x0000_0000
WWDT_CNT |[WWDT_BA+0x0C (R WWDT Counter Value Register 0x0000_003F
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30.5 ThAEfm AL
30.5.1 FBEEHRE
BREEM et as

2o

NUC970/N9H30

B0 —([E6-bit " BET SR AE FA R I e ey mT e USRI TR 0 48

6-bit BB I E I SRS $%F 1] /& 4 WWDT_S(CLK_DIVCTL8[11:10]) &
m%)ummﬂmpmxmwaszmwwmumﬁ)%ﬁ (i TR s Y L 1-bitdy TE 4
B2 728 PSCSEL (WWDT_CTL[11:8])3#24]. PSCSEL

s o AR EGETHYLL-bitHyTH >

B Ry HXT (12MHz

RITE 7 PR ZS I E A B8 (A T%JﬁﬁT :
PSCSEL TSR A R FESTERR
WWDT_CLK=HXT WWDT_CLK=LXT
0000 1 1*64 * Tywwor 5.33 uS 1.95 mS
0001 2 2*64 * Tywwor 10.66 uS 3.91mS
0010 4 4* 64 * Tywor 21.33uS 7.81mS
0011 8 8 * 64 * Tywwor 42.67 uS 15.63 mS
0100 16 16 * 64 * TywwoTt 85.33uS 31.25mS
0101 32 32 *64 * Tywwot 170.67 uS 62.50 mS
0110 64 64 * 64 * Tywwot 341.33 uS 125.00 mS
0111 128 128 * 64 * Tywwot 682.67 uS 250.00 mS
1000 192 192 * 64 * Tywwot 1.02 mS 375.00 mS
1001 256 256 * 64 * TywwwoTt 1.37 mS 500.00 mS
1010 384 384 * 64 * TywwwoTt 2.05 mS 750.00 mS
1011 512 512 * 64 * Tywor 2.73mS 1.00 S
1100 768 768 * 64 * Tywwot 4,10 mS 1.50S
1101 1024 1024 * 64 * Tywwot 5.46 mS 2.00S
1110 1536 1536 * 64 * Tywwwot 8.19 mS 3.00S
1111 2048 2048 * 64 * Tywwot 10.09 mS 4.00S
RE B st o] DUBE B EWWDTEN (WWDT_ CTL[O]) FlERE. & ﬁfﬁ EF st asE

fE, NEGETEESSIATICOXF M, H AR HELL. &
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T RS
WEWWDT 51 %25 5 210, WWDT 2 418 (7. FEWWDT T #52]0 2~ Fif, g ] LR €8
OX00005AA5 FI|Z{728WWDTRLDAR & ik A OX3F F] WWDT SFELEER5 1 WWDT 184 &4,

EEEHEARBIEEE WWDT sHEEHE/INREET WINCMP BFA5 - AREHESEWWDT
STEES AR WINCMPHARS S WWDTRLD, &2 5 5 1L

Fol BRI RS R L BB P - FEHI3 F2sWWDTCR fl WWDT_IERTER A |
BRECZRERR K. —BHEEM IR, SRR IS BN, BRI
B G LR, FRIES R EE.

30.5.2 WWDT

£ WWDT THE(HAM, R HBEEFNREEFT T RLEE CMPDAT
(WWDT_CTL[21:16]) H INTEN (WWDT CTL[1]) B 1, & % 4 = & . H WWDTIF
(WWDT_STATUS[O]) &#:E 1. ¥kig r] DA% 1 JBBRIELIEEEAL.

30.5.3 &R&EAL

EWWDTIF (WWDT_STATUS[0]) €& 1 &, WAL EE T BE 0 ZAisSREH
0x00005AA5 ZIZ7fFds WWDTRLD 251k S GefBr. (B ik Aa e & pirst Bty B 20000
CMPDAT ZRisLAUEE] O0X00005AA5 i WWDTRLD, &8 AN AGHE L. B Al EEEHL
WWDTRF (WWDT_STATUS[L]) EE#E 1 AHETE S WWDT JERCRFEN. FEer I 1
APRIEATEEAL.

CNTDAT > CMPDAT .
6-bit down counter = or CNTDAT = 0 Write RLDC.NT
value CNTDAT » > 0x5AAS will
from 0x3F to 0x00 reset system
Comparator
CNTDAT <= CMPDAT Write RLDCNT
6-bit compare value > > 0x5AAS will
CMPDAT reload CNTDAT
to Ox3F

30.5.4 {5 FHRRH!

BRI (H 0x00005AA5 EIZ7{7as WWDTRLDESWWDTHHEES, 752238 e A Tk
FEAR[ED EdEay - B EIETEERF. ERWRENRTEGRE R &R E e A1, thiE
WINCMP (WWDTCRI[21:16]) % A B 2ek#iie A REAEWWDTE E Z BT ESWWDTEH e, T3&
B TR R DA R Eeiseas (E B & _ERYPRL:

PSCSEL (WWDT_CTL[11:8]) TH 3B TRy CMPDAT (WWDT_CTL[21:16]){H

AUG. 14, 2018 Page 301 of 304 Rev 1.02



NUVOTON
0000 1 0x3 ~ Ox3F
0001 2 0x2 ~ Ox3F
Others Others 0x0 ~ Ox3F

535 WWDT f£ £ i A PRI R, GEHEEHE, FTLARIEEWWDT e 2475,
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Revision History

Date Revision Description

2015.3.31 1.00 1. Initially issued.
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Important Notice

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

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

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

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