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STV Y '€ = < USRS 138
] 2T AT AR ceee ettt ettt ettt ettt et e et e et e et e e be et e ete et e e teeateereeeateeaee e 139
SRR T 6 ) Vi =12 TR 140
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] 23 SDIO FIERTEBEBRAT vttt ettt te et e e ae e e eneeereaas 144
B 24 COCR BB R B A oottt ettt e b e e e ae e s tee e aeeeeneeereea 145
B 25 FBRT B R B8 M e ettt ettt e e et e e et e et e e te e e ab e e e are e ere e e aeeeeneeereaas 146
Bl 26 CIS TR BRI R c.veeeeie ettt ettt et e e e et e et e et e e te e et e e e te e eta e e aeeeeneeereaas 146
] 27 SDIO FEUT BD IR G .ottt ettt e et e e aaeeeneeereaas 170
] 28 SDIO J&IE BD IR G ..ottt ettt ettt et e e err e e eae e e eneeereeas 171
L N Ny I 1 = AP 258
Bl 30 UART B L i eeeeeie ettt ettt ettt e st e st eesaee s s s e e st e enseesneeennseeaneeenneeenneeeneens 259
R AN e o o Y AP 259
] 32 UART BB A IR oottt ettt e e a et eae e e e st e eae e s e s aeeaeesesaeeneebesaeenes 260
] 33 7816 JEIETRARE...veiveeeeerieseeeseesteesteeste e s e e ste e te e te e te e teeteeteeateenseenteenseenaeesaeeneenaee e 273
I A T =< i S PRRRS 275
R A I 7 = L v A 276
] 36 7816 ARTEITRR cveoveereeeeiteereeteet et et e et et et e e te e e e teeae e e e sbeeae et e teeae et e teeaaebesteereeteeaeenes 276
YA AR € = PP 277
R R0 Uiy o= 1 b - PP 387
R T AHB-T B R TUER oottt et ae e te e ae e te e reeans 45
T O2AHB-T B IR TUZR oot et ettt et e e e e e eareas 45
R B AHB-2 B R T T ER ittt et e et e et et ae e re e re e 46
T AAHB-2 B IR TUZR oottt e e eeareas 47
%5 BERAR ML TR EIEARR T3 oo 50
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B I = 1) [ = SO PSP 55
B R E =RV B == SR 61
B Rl o T T e SR 61
B ORISR 65
B R oot e = SO SPSPR 66
B DA b == 2SSOSR 72
R I BT BB TR oot 74
R 14128 B IR BT TR BE ettt 75
R 1A B R B TR oo e e 77
R TS5 DMA HIHEFIED ..ottt 79
R TODMA B EBRTUZR oot 81
2R 17 DMA I R RS oottt ettt 83
2R T8 DMA T R AR B TR BE oot ee ettt 84
2R T UART IR B TR BE ettt ettt ettt ettt et ettt et et 85
2R 20 DMA JEHIHEZETERR ettt 86
3R 27 DMA BEBHIHEZTTERE oo 86
32 22 DMA fEIRTEAEHAMIIEZETERE ..ottt 86
2 23 DMA (B R B I A B T2 B8 oo 87
B L D 7 = 2~ SRR 87
3R 25 DMA JBIEIRHIZTTRERE o overreeeere ettt ettt ettt 87
2R 26 DMA T IR B TEEE ettt bbbt 88
2R 27 DMA BB A R BT TR oot 89
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B 12 O LT

gV

% 28 DMA EHIZFTS

% 29 DMA gER AN FH1F728

£ 30 DMA HEIBHIthit HF25

*x 31 MEBERSFRTIE

* N2 MEEREESFHE

% 33 TRNG BRIz H| HFR

x 33 MBBEPURFISFR

& 34 MEBRRRESF 7

% 35RSA FHFaR5I%k

£ 36 RSA i X 7588

% 37RSAEUR Y Hi7=8

% 38 RSA i M FH7E88

% 39 RSA ¥4 D H#Fa8

£ 40RSA BHIFFR

% 41 RSA BH MC Hi7:8

% 42 RSA BH N =88

% 43 GPIOA SF£5I%E

% 44 GPIOB ZF£%1%

£ 45 GPIOA #iEH 178

& 46 GPIOB ¥ S 1=:8

% 47 GPIOA HiEfERES 728

% 48 GPIOB #UiR{FrESH 728

HH7FR

27



W Winner Micro
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b R N L0 Ny b o= = USRS 111
2R 50 GPIOB FoTE IR TERE e eveereerte et et et e e te et esee s e s e e sneeste e s e e s teenteense e st eseeneeneenreenneas 112
B L [0 N v 2= = S PSRUSTRPR 112
B P L (0] B il g a7 5 = 2= PSSR 113
B R L0 = =D = = PSSR 113
B Tl (0] =g =2 bt === = PSRRI 114
3R 55 GPIOA B IR ETERE 1 ooeeii ettt 115
3R 56 GPIOB B I EIREE TR T coeiii ettt st 115
3R 57 GPIOA E IR ZTTERS 0 ottt st 115
2R 58 GPIOB B I IR ETERR 0 ceeiii ettt ettt 116
2K 59 GPIOA Bl AR T T BB B TREE oo veveerereerees et et e et e et e seeste st et e et neeneene e e e 116
2 60 GPIOB Bl AT L B B TEES oo veverrereereeseereeneeeeeeeeeesressesteseessesee e eneeneeneeseesesaeneenes 116
£ 61 GPIOA BB A A R AR T BT B T TERE e e eeeeee et st ettt sttt sb et 117
R 62 GPIOB Bl A R T BT B BT TERE . e e veeeeeeereeste st sttt sttt b et 117
R 63 GPIOA BT b R I B A R BT B ETTERE e e e eeeeeeeeee st e st sttt sttt e b sb e bt e 117
R 64 GPIOB Bl £ i A R BT B B TERE e e e et eeeeeiee st se ettt sttt sa e 118
2R 65 GPIOA B B B BT B BT TFRE v e v eeeeeeeete et e st e st e st st e st e st e st e s b e sb e e bt e bt e bt b e et enre et 118
2R 66 GPIOB o i B BT B BT TEBE o e e v eeueeeeeeee et e et e sttt st e st e st e sa e st e s bt e s b e sbe e bt et e b e neere e 118
R 67 GPIOA R R A B TR RS e et e ettt ettt ettt b bt a ettt 119
R 68 GPIOB B I R A B TR R ettt ettt a ettt 119
2R 69 GPIOA BB T P B R AR B TR R oot sttt re e e reenae s 119
2R 70 GPIOB B S B R R B IE 8 e eve et et et ettt sttt sttt esae e aeeaeeaeeaeenae e 119
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2R 71 GPIOA B BRI B TR R ettt ettt e e aeeneeneenre e 120
2R 72 GPIOB i B BRI B TR R e et ee et te ettt st s e s re e re e aeeaeeneeneenne e 120
B RN Y W 1 Lo = =PSRRI 122
2R TAHSPIFIFO B BT IERE v eoeere et et eteete e e et e st e st e st e saeesseesteesseesseesseesseeseenseenseenseensens 123
BT Y o 2= USSR 124
B A Y s Yo oo ==t = PSPPSRI 124
B R s Y BT == 2 =SSR 125
B A N Y Bl NS 2 =SSOSR 125
R 7O HS Pl BB L I B B TR e e ettt ettt ettt st b bbbttt 126
F BOHSPI OB BEF1ZRR(FIRFZIIN) woeeeeereee et e e e e e e e e e e e e e e e e ennneens 126
22 871 HSPI SR EEI B IS EEZITERE o eveeveeeeteeetesteeste et et e seste e te e se s e e ese s ese st eseese s esesseneesensenns 128
R P S Y .2 € it o - OSSPSR 128
R Rl Y Rl === 2= S USRS 129
2R B4 HSPI T R B IEBR o ettt ettt ettt ettt a et b et s s 129
3R 85 HSPIETHBIBI 0.nveeneieieeteeie ettt ettt ettt et st e st esat e s bt e sae e s bt e sbeesbe e bt e beebeeneenneeneeas 129
2R 86 HSPIEIBIE D Teviiteiieteteiet ettt ettt ettt s et b st b et s s se e s ese s esesnnees 130
FR 87 HSPIABRURI 0:nveeneientieieeie ettt ettt ettt e st e sb e sb e sae e s bt e sbeesbe e bt ebeebeenneenneenneas 130
FR B8 HSPIABRUBI Teeuteetieteeteete et ettt et ettt et e s bt sh e s b e sae e s bt e sbeesbe e bt e beebeeneenneenteas 131
2 89 SDIO CCCR FH7728H0 FBRT ZFIERRTUZR .o 146
22 90 SDIO FNT HUEBRETIEZR ..ottt 158
% 91 SDIOFn1 ZAZFTFEEE (B HOSTIATE) oot 159
3R 02 SDI0 AHB S R ZRTERE cveeveeeeeteete et et et eit et e st e st e sh e s h e s he e bt s bt e bt e bt e be e beeaeenre et 161
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R 03 WRAPPER JE i B B 128 e iie ittt ettt ettt ettt e e e b e et e e taeeaaeeans 171
R 94 WRAPPER B R AR B 123 ettt ettt ettt et e e et e e re e et e e b e e et e et e e taeeeaaeeans 173
2R 05 WRAPPER BB B B 1238 v eeeveeeeeeeetie et e et e et e ete e et e e ete e e ete e e reeeteeeaseesabeeeaseeesaeereeenns 173
2R 96 WRAPPER LT i B R RS e eireeie et et eee et et et e et e e e e et e eteeeaeeeaeeeteeeaeeeneeneenneas 173
R 97 WRAPPER AT DU B B TR0 ettt ettt eae e eae e eaeene s 174
R 08 DI TX B B A B TR RS oottt ettt et e e et e et e et e e b e e et e e ebe e e abeeeaae e tee e taeeans 174
B LI D (O B 25 ] = 2= 175
22 100 SDIO TX B B TRRE oo veeerreeeeieee e et e e sttt e sttt e et e e st e e s e ne e e e s aseeesbeeeenreesanreeeenneeeenneas 175
B R LI DL [0 I B = =2 =S 175
22 102 SDI0 RX B B A BT TR RE v e veeeeeereeeeseeetee st e steesae e te e e neeeseeenseesnseesnseennseenneeeneeenns 176
22 103 SDIO RX B B B TE R oottt st nee e 176
B 0 B[Ol G - 2= & 2= S 177
2R 105 SDIO RX R A B TR BE oo eereeereerereeeeieeesstee s teeseeesseeensaeenseeeseeenseeenseeenseesnseennseenseeenneennns 177
3 106 WRAPPER CMD BUF B HIHEZFTEBE .. eeeeeiee ettt e e 178
25 107 WRAPPER CMD BUF SIZE BE1E88 .. ivieuieieeteeeeeie ettt ettt ste e sae e esseseeneensasaeene e 178
FR 108 SPIZFTERRFUZR coooveriieieeeeeeeete ettt ettt ettt ettt et e et e et et et ettt eaeereeaeeaeeaeere e 202
2R 100 P B BT B B TR BR oo eveeeeeee ettt te et e ettt et et ae et e et e et e et et ettt eaeeaeeaeeteeaeeae e 203
B B R LI el = 2= USSR 207
B R R I I = 2= USSR 210
D R R DA I W == 2= USSR 211
2R 113 Pl TR B TR ettt ettt ettt ettt ettt e et et e et b e eae et e reeaeens 212
2R 114 Pl T R AR B T RE oottt ettt ettt ettt e et e e te et e e re e e teeaeena e teeaeens 214
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R VIS5 SPIIRISTTIERR oo
T 116 SPIBEBFERR oo
E 117 SPIEBIRAIESTERER e
£ 118 SPHEBBHBIERR oo,
E 119 SPIEIRKESERE oo
R 120 SPIEHRIEIIE RS oo
T 12T 12CHFRETIE oo
T 122 2CHEDIABIZRE 1o
F 123 2CHEDIABIERE 2o
R 124 12CEFIBTIEET oo
R 125 2CHIBRBTERR oo
R 126 2CUURIZFIZTERR oot
R 127 12CTXRIEHZTERR oo
R 128 12C CRIZHBFIFRR oo
R 129 12S FIFEBTUR oo
2 130 125 BB TERR ot
R 137 12S PHIRBET RS oo
R 132125 PHIARTRZTIERR oo
N EER IR k= RS
3 134 12S HUBRKRIEZIERR oo
3 135125 HUBREUTZTERR oo

2 136 UART B 1REETU3E oo
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£ 137 UART BB RIEHIZTERE .o

% 138 UART BRIEHRIESTERE v,

Z 139 UARTDMA BB FTTERS ooovveeeeeeeeeeeeeeeeeeeenn,

% 140 UART FIFO AT ERE oo

2 147 UART B4 RIBEIFERR oo,

% 142 UART HTRRRSIFRR ..o,

£ 143 UART IBRIRSTERR e

£ 144 UART FIFO JREFTFERE oo

£ 145 UART TX IR EZR1ZRS oo,

£ 146 UART RX iRt I 1Z88 oo,

F 147 7816 TR B e

Z 148 UART&7816 FEEZFIR..cooieeeeeeeeeeeeeeeeen,

% 149 UART&7816 HIERIZHITERE covvvveeeeeeeeene

£ 150 UART&7816 Btz H1225

& 151 UART&7816 DMA IR B ZF1FRE.....oeeeevevveeee.

& 152 UART&7816 FIFO 1241 1ZRE oo,

% 153 UART&7816 S RIZHIFTERE oo

£ 154 UART&7816 R RRIEZTIZRS «oovvvvveeeeeeeeenns

% 155 UART&7816 BIHIRAZTIERS cocvvvvveeeeee e

& 156 UART&7816 FIFO RS 1ERE cooev e,

% 157 UART&7816 TX 24tk 21758

% 158 UART&7816 RX iCiait 57738
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2R 159 78716 (BRI BT EIBITERE cvveoveereere et erte et e et e et e et e st e st e s e st e s e e aeesreenae e st e seeneeneenreenneas 290
2R 160 78716 BBET AT EIETTERE -veeoveereerreeteerte et et e et e et esee st e saeesteesteesaeesteesaeenseeseeneeseenneenneas 290
B R I T L= = == USRS 292
2R 162 TiMer AR US B B B TR RE o ov e e ereerteereeteeteseeste st e st e sreesseesseesseesseesseenseeseenseensennseas 293
2R 163 Timer BT B R B ERE oottt sttt n e ne e 293
K 164 EITEE 1 BT EBEE ST IERE oo erveere e ereeete et e st e st e st e st e s e e e sreesaeesaeenseebeeneenre e 295
R 165 ERT RS 2 B B BT B B ERR oo e erreerteereeteeteste st e st e st e st e se e st esteesreesaeeaeeneeaeenreenneas 295
2R 166 EITER 3 B B B B B TER oottt ettt ettt sttt ettt ettt et e enns 295
K 167 BRI 4 B BB B B ERR oo e ere et eteete et e eee e e st ste e s e e sae e sae e ae e aeeaeeaeenneenne s 295
2R 168 EHTER 5 B I B B B B TER ettt ettt et et a e et teee et ettt et aeete e enens 296
2R 169 EHTER 6 BB B B B B TER oo et ee ettt ettt a ettt et ettt e et aeete e enns 296
R T70PMU BTEEETUZR oottt st b e sb e sae bt a e et ne s 302
R 17 PMU BBl BE TR o eeee e ettt ettt ettt e ettt e e et e e et e e e e bt e e e e aanee s 302
R T72 PMU BT RS 0 R TRRE e iteete et ettt ettt ettt st sb e st e s bt s b e sb e e bt e be e b e e neene et 305
R N =T 2= RSP 306
B R R LR = = 7 OSSPSR 309
R 175 RTC BT B B TERE T o oiiieie ettt ettt ettt ettt st sh e b e s bt e s bt e s bt e sbe e bt e beebeeneenne et 309
R 176 RTC BB BTTRRR 2. oveeieeeriee ettt e ettt ettt e a e e b ettt st e et e st e e s st e e eat e e beeebae e 310
R 177 WDG B EBE TR oo ettt bbbt a et 312
R 178 WDG B I B B TERE e e eeeeete ettt ettt ettt sttt s e bbbt e beebe b et enne et 312
R 179 WD G B BT BB TE R oot eeeete et ete ettt et e et ettt st st s h e s h e bbbt e bt et e b e te e re et 313
2R 180 WD G IR BT TR RS et eteete ettt ettt ettt ettt et sttt b e h e bbb ettt 313
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2 181 WDG BHTERRIIERE ooveeeeeeeeeeee e
£ 182 WDG BRI TERE oo oeeeeereereeree e e
£ 183 WDG PHURASZTERE oo
E 184 PWM BTEBIUZE oo
£ 185 PWM B AAZIESE 01 v
£ 186 PWM B AMAZIERR 23 i
R 187 PWM IRHIZFIERR oo
R 188 PWM FAHAZFIERR oo
R 189 PWM FIHAEIBTERE oo
R 190 PWM LEERZFIERR oot
£ 191 PWM FEXIZFIZTERE oo
£ 192 PWM FIBFIRHEIZTERE oo
£ 193 PWM BB IERE oo
£ 194 PWM BB O HIFRB RS oo
£ 195 PWM FIEIIRHEIZTERE oo
£ 196 PWM BN SHZIZRR v
F 197 PWM BIE 4 BHIFERR_T oo,
R 198 PWM B 4 HHIRBTIERE oo
F 199 PWM iBIE 4 BHIBERR_2 oo,
2 200 QFLASH fZHIZREHFRRINER oo
£ 201 QFLASH B E R RS o

£ 202 QFLASH G BB ERR e
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35 203 QFALSH BITED oottt seaes 344
25 200 PSRAM Rl B8 B R REUZR ettt a e re e r e e e 349
2R 207 PSRAM R B BT TERE oo vveeeeeee st see ettt sttt ettt sttt et n et eenae e 349
B P L0 O -1 N e 2SR 350
2 200 Touch Sensor BB B8 B TR TU3R oottt et 367
2R 201 TOUCh SeNSOr IR B ETTERR 1 overeereeteeee et e et e st e st e st e s e e sreesteesaeesseenseesneeseenneenseas 368
R 20T A R R B R B BT RRE e e ettt e 369
R 201 IR B P B R B B TR R oo 369
G L L =1 = 2 ST 389
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i LT

K s 17 A

&V .

Ouf

51

1.1 RFEEW
W800 ithF REL B EMEE T E N —EHmA Wi-FiSoC B . P ERES, FREIESRED, MM
S. EAT loT (HeERE) MEZHEEE™m. SEEMH Wi-Fi F1I55F 4.2 Combo IR EF EINEE;

= 5
B4, A ER XT804 A4, WE QFlash, SDIO. SPI. UART. GPIO. I12C. PWM, I?S, 7816, LCD,
Touch Sensor Fi&Z [0, XiFZSMEEMEZEX, I, ZOH MCU 88Z2RA%, IHFRBLZENRIK

B, SRARXFHEHNERE, BM4ER, 22FH, REARSINREER, RATRREET.

ARXHEERR W00 T A NEREHY, SMREBERERURIFASTERERER EARKEFKENER.
MEFIRAE) SDK hEZMINEENREM, FRETUSENNIKE)

/54

ol

NARFNEESE RN, KRS
B, NARFERE, LB A IR SE8 R ERE , AR EXS Wi-Fi/BT B30 HNFFRHER,

BSE (W800 TR mAEH )

W800 THEESH . WS, SASHSEE

Ri52%E (WM_W800_ROM IfAERTAR )

W800 iNANE T 2Mbytes QFlash k28, 1EARBLUARSHNGFHTE, AXERMET QFlash EA4E

EER. MBBUAXICENER, FESE QFlash F;
FREREFUUSELLFATNRMESR

REN 4R

W800 it H R M IESLEF XT804 4%y, 804 #8XHITh
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BEERIESERBEMEBF ML (http:/www.winnermicro.com/),

2 S

o ThIR

> QFN32 #3, 4mm x 4mm,

o TREME
> EERY XT804 X8, &= 240MHz
> £ 288KB SRAM
> &k 2MB FLASH
> EEHL 81BIE DMA 125188, XiF 16 MEMHIE, TIFRGHERER
> £ PA/LNA/TR-Switch
> &5k 32.768KHz BHEhiRSH 25
> SR BEST B
> £R LDO

> SR EBREMBEK

o ThHiEM

> £ 1/ SDIO2.0 Device #2428, X35 SDIO 147/4 31 /SPI =fhigfE&E =, TE BT 5B B 0~50MHz
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FAAN B % {3 1 FEL

> &K 14 SDIO 2.0 HOST #=#88, X#FSDIO 5 SD RigfE, T{EEEERE 0~50MHz
> £ 11 QSPIPSRAM [, HHRA 64MB BE PSRAM, && LIEHSAR 80MHz;
> £/ 5D UART 0, 345 RTS/CTS, 4= 1200bps~2Mbps
> &M A& SPIAREED, TENEER 0~50MHz
> &M 1ASPIE/NED, ERETHERYPRSA 20MHz, NREZIFRS 6Mbps HUBEEIER
> E— 12C1RFI88, X¥F 100/400Kbps HE
> S PWM RHIRE, X5 B PWM
BriimtisiE 2 B8 PWM BIA ., ReBEME 20MHz, REHAMRE 20MHz
> MR 12S =188, ¥ 32KHz B 192KHz 12S #EO4#EH
> &M 1781630, A UART #OXHKF 1S0-7816-3 T=0.T=1 &K ; Xi¥F
EVM2000 /MY
> XFESHE4NEEER, 81
RSA/AES/RC4/DES/3DES/RC4/SHA1/MD5/CRC8/CRC16/CRC32/TRNG
> &1 EES, HEWKRE 12bit ADC £0;
> £AK 11 8 Touch Sensor;
> XERZ17/10GPI00O, 84010 OHE

FENERXR, A8 AR HEEE

WIFI MY S5 T &
> ¥ GB15629.11-2006. IEEE802.11 b/g/n;
> X WMM/WMM-PS/WPA/WPA2/WPS

> 3 WIFi Direct;
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> X¥FEDCABEEAAR;

> X5 20/40M THETEE;

> ¥ STBC. GreenField, Short-Gl, X RE&EH;

> 3Z¥F RIFS Mgz ;

> ¥ AMPDU. AMSDU;

> 35 80211n MCS 0~7, MCS32 ¥R RARMIRREAL, FHERKSE 150Mbps;

> ¥ HT-immediate Compressed BlockAck. nornal ACK. no ACK ZE AT ;

> X5 (TS to self;

> X¥5APINgE; AP STA FEIER;

> FEBSS MK, ZFHSNEBME, HFEAXFSTMEBNEMBLRAAR, RSUUGESMA
32 MHVABMEFIAR STA % ;

> BSS MEZFFA AP FERKN, XIFEREHANSMA 321,

> ERREE:
B 20MHz MCS7@-71dBm@10%PER;

B  40MHz MCS7@-67dBm@10%PER;

54Mbps@-73dBm@10%PER;

11Mbps@-86dBm@8%PER;

B  TMbps@-96dBm@8%PER;

> XFZMAR RS IRIED;

> XFFEITINEE;

B M S TEE
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IV EREERE T

> ENRBEFETIERR/MCIERS, X35 BT/BLE4.2 #MY
> %5 DR/EDR SR

> ¥ BLE 1Mbps &ZX;

o MHESINFE
> 3.3V EBRHtE;
> X5 Wi-Fi DRERIAINFEEE,
> XISTE, BEER. M. XM ITEEN;

> FHLINFE/INF T15UA;

40



W Winner Micro

JVN  BEREETEGLR T

3 #hA

KSFE—HFFLEND. SMXNTLBEM 802.11n (1T1R) B SOC R H . % SOC it EM ST
P& BIiR RF Transceiver, CMOS PA IR K2S, EELIEss/EAAI0)3#2%, SDIO, SPI.

UART. GPIO &#EO8YEINFE WLAN B F,

W800 it/ 37#F GB15629.11-2006. IEEE802.11 b/g/ n MY, FHE#EF STBC. Green Field,
Short-Gl. KR[E&%. RIFS ijElfg. AMPDU, AMSDU, T-immediate Compressed Block Ack.

normal ACK. no ACK. CTS to self x50t ARIRIE,

W800 A &M T ST A RTEG . A/D 1 D/A ##2%, ©3Z8F DSSS (E#ERFFI¥41) LAK OFDM
(EXFHER) BEEN, EEHRIERNEN, SSHFSHARNMREERMERR, L ROENRR
EEHINUAR AGC THRERSO R RAREBIRIGRAENMRE, W800 THIZE ST NERRES KNS,

fLMRREE LHERSERNNZIE,

W800 R EZSAHE, MIZEERIMESN WAPI %, ARZEEFRFRE WEP. TKIP, CCMP Nz,
XA AHEESETZOR NSRS RAERTREZEEHNAEREEEMZEE BTN

TRIREMERE.

W800 & BR T 323F IEEE802.11 LAK Wi-Fi MY EN T EERIES, BXIFHFPEFINTEAR. OFH

XFFIAE. BER. FFAl. XA TR, NMEENRAIIRINE, AHERFRIEESNERT

REXABHTHET R,
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IV EREERET

W800 A &M T B AL 32 (IR AL ERR, RENRFERR, URFENIMNUED, ETERE

REZNEERNATFREFRIZRFRIE.

W800 i 3745 AP IheE, TJLASEIIEATLEE 5 4 SSID 4%, SCIL 5 MRS AP B9IhEE, IFEN S

PRBMELINGE, TTLASSIVER STA MARHIMEZHIEE, BSXIEA AP B3I BSS MAEHIINEE,

w800 B A 3ZFF WPS IR, MMEAARA—RIUEFITUSIAMBNTERME, RIEERNEE

'rio

W800 R ZIEE. BEMERIET WLAN REAREI SR IMNBIRFIMBEMERS.
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JV\ BREEM AT

4 R
41 TR

TE#IR W00 T K BIEAEN, #ZOERBHE XT804 CPU, 288KB SRAM #1 20KB ROM TFfiE =],
PMU EMEAS A B EHBEAREMT FERFEE, £IRET, SRS, BHTEEHIME

INEEFNTEENNMR R INRE., Wi-Fi ER9ER T MAC, BB # RF,

1 W800 & 4 E
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W Winner Micro
JVYN B EMET

42 REEH

w800 i HmRELMN, MTEAR

RF Transciver

Memory I
Cﬁ:g 4 SRAM SubSystem SubSystem
aomz)  [smaicne) e
‘ SAISC SAISC |
Bridge . J
| AHBASYNC | —l
1
TIPC
[ I I ! [ [ 1
Crypt Peripheral & Peripheral B
DMA RST CTRL
8 hamnel Cowe = . 3 B B
W800 Block Diagram . . .

2 W800 R & LM

(1) AHB-1 &

ARBEFNNEIRSE-BI XT804, DMA, GPSEC KUK 5 MIRE.

XT804 RHEMEZEHIFUEH 32 fimseir A CPU %, XH 16/32 (IBREHBESES, &t
TREEMN 3 KL,

XT804 et foji EINGE, BEBRMERETT. F LEREF. DSP MEE T, alEHIPHRAK,
REZBE P &, BPURENASEHTRE, b, XT804 RHUSDEEN, XHRRSEL. 5
LRE . F|WEENRIFEE., XT804 EHXIPETIMM M 74FFREVINE, PRIINAZERNTE 13 NEH,

B RN TERE 240MHz 3%, oJLAECE R 240/160/120/80/40MHz, ZHER.
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W Winner Micro

JVN  BEREETEGLR T

£ 1AHB-1 B&FIREIE

ERE Tn&e
RO SFREER, FHRREESER, LURTEN 80211TMAC MY, &
CPU
IZITHRE 240MHz
DMA XIFHEREMIVMIIA 8 BB DMA EHR, XiFH £ 16 NMEMH DMA EKRIR,
BBk, 3% DES/3DESSHAT/AES/MD5/RC4/CRC/PRDN, B#IFEAM
GPSEC
BEAFEZENNHERNEHES,
& 2AHB-1 BEMIRETIE
MRE Th&E
ROM FIskE/R CPU LB /FHIRIAKELE.
ROM FERMNSRSERTBIVREESFTHE, AN LATHES, ¥ CPUE
LA FLASH hiFEBIE 4.
5o CPU R4 EEP13) BusMatrix2 S&B i EiIREHiOMEE, BX
AHB2AHB B AR, B CPU B$h5 BusMatrix2 B EPSRERAIELGIA M: 1, M
ARFETF 1 0B,
FLASH FHEEHRBURIETESH.
SRAM 160KB | T TFBIELHARE, EHTLRIETEERZFME:S.
RSA XIS 2048bit 89 RSA MR EIZHE
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W Winner Micro

JVN  BEREETEGLR T

GPSEC

BRAMZR/RBEER, 3 SHAT/AES/MD5/RC4/CRC/TRNG, BEISEMTE

EREZHANMERNZ/BEHEE,

SDIO_HOST

SDIO 2.0 #r/fEHY SDIO HOST #=#I88; th@dItiEOA1E SDIO #EOSME,

SDIO #ON#HASLNTSINEE, &ex¥F 50MHzZ,

PSRAM_CTRL

QSPI #E[OBY PSRAM #4188, O[i@1D 12418514 019ME PSRAM, QSPI ##

ONASLRPIMGE, RE3FF 80MHz B,

(2) AHB-2 2%

AREEE 4 NEIRE, 3 MNRE, £ crossbar EELEH, BEBELMARFRETRARMMNIESE

BEESATE, MmAKHE

o RENERRITIEE 40MHZz 50F, TJLIRBEFTEERENER.

ot

£ 3 AHB-2 B&FREYE

FigE L
802.1TMAC =l MY AL IR R, 32 % B RE X E B IFRIXIEIE
" 17, BESHIE, URARETHERRFIIESSRIE,
R, TRAXRREIRMBBRE . LX, FRIXHET
SEC MAC IR EIEENE, HEMME, FHIRE, BEIREEEN
MAC EWHERTREEIEEMNE, HmEE,
AHB2AHB AHB-1 R4 %] AHB-2 B4 NS4 EIREV DAV,
BEHIET SDI02.0 IREIRFIZRE SE SPI MIREIZ IR A HY
SDIO/HSPI
A AHB B&ES, HINDASFHEENSFRTE,

BXREXABEMER, B LM TRERER.
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W Winner Micro
IV BBERET

£ 4 AHB-2 R MNIRFTIER

BFE6 EFRTTEEREESE, SDIO/SPI/UART O AL RAM B
SRAM 128KB

HIRERF

Configuration | HFEHRLRETE, SEERREEFFREXER—HiL,

APB FrERERRIpEZE, STRERRER APB B&EXR,

BT _CORE SRR .

47



W Winner Micro
I\ BEEMET

43  BYEPEEAY

W800 f#F 24/40MHz @4{E7 SoC BYEhiR, FRMWE 1 4 DPLL %iltl 480MHz, #t4
CPU, R L, MRS LR WiFi REER; RABIRE 32.768KHZ RC #ikF2:, it PMU
K LCD EREA, R EMHERNTEFR.

pmu_clk_gate_en
Cekmaom T
_ clk_div_160m clk_div_160m
WiFI (480M)
) clk_div_80m/clk_bt_80m
clk_div_80m
— 1/2
27256431
) Ik_div_a0m/clk_bt_40
clk_div_40m kv ik clk_bt_10m
1/4 1/4 '—
clk_div_20m clk_div_20m/clk_bt_20m
1/8
clk_peri_div_160m clk_peri_div_160m
occ
clk_peri_div_80m clk_peri_div_80m
1/2
i di Ik_peri_div_40m
clk_peri_div_40m clk_peri_div_¢
2716434 1/4
clk_div_sd_adc
1/(4-40)
 cli jrag_tek. e
— clk_jtag

dft_clk

3 W800 HYfh&5#
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W Winner Micro
Bk A 12 T LT

4.4  HudtZRig]

OXFFFF FFFF

0XA
0X9

(=]
{=]
o
{=
(=3
(=]

0

M
M,
-,

F

mn
m
-

0X0000 0000

512M-Byte
Block 5
System Level
Peripherals

1G-Byte
Block 4
External Device

1G-Byte
Block 3
Exteral Ram

512M-Byte
Block 2
Peripherals

512M-Byte
Block 1
SRAM

512M-BYTE
Block O
Code

Reserved 0X4001 2600-0x5FFF FFFF
RF BIST ADC 0X4001 C000-0x4003 BFFF
RF_BIST DAC 0X4001 4000-0x4001 BFFF

TIPC 0X4001 2600-0x4001 27FF
Touch Sensor 0X4001 2400-0x4001 25FF
BT _Modem 0X4001 2200-0x4001 23FF
12S 0X4001 2000-0x4001 21FF
PWM 0X4001 1E00-0x4001 1FFF
LCD 0X4001 1C00-0x4001 1DFF
RF-Controller 0X4001 1A00-0x4001 1BFF
TIMER 0X4001 1800-0x4001 19FF
WDOG 0X4001 1600-0x4001 17FF
GPIO-B 0X4001 1400-0x4001 15FF
GPIO-A 0X4001 1200-0x4001 13FF
UART5 0X4001 1000-0x4001 11FF
UART4 0X4001 OE00-0x4001 OFFF
UART3 0X4001 0C00-0x4001 ODFF
UART2 0X4001 0A00-0x4001 OBFF
UART1 0X4001 0800-0x4001 09FF
UARTO 0X4001 0600-0x4001 O7FF
SPI 0X4001 0400-0x4001 O7FF

SD- ADC 0X4001 0200-0x4001 O3FF

12C HOST 0X4001 0000-0x4001 O1FF

Reserved 0X4000 B300-0x4000 FFFF

SASC B2 0X4000 B200-0x4000 B2FF
SASC FLASH 0X4000 B100-0x4000 B1FF

SASC B1 0X4000 BO00-0x4000 BOFF

BT Core 0X4000 2A00-0x4000 A9FF

SD_Mailbox 0X4000 2800-0x4000 29FF
H-SPI 0X4000 2600-0x4000 27FF
SDIO 0X4000 2400-0x4000 25FF

PSRAM _CTRL 0X4000 2200-0x4000 23FF
FLASH CTRL 0X4000 2000-0x4000 21FF
SEC 0X4000 1800-0x4000 1FFF
MAC 0X4000 1400-0x4000 17FF
BBP 0X4000 1000-0x4000 13FF
MacPHY Router | 0X4000 0F00-0x4000 OFFF
CLK-RST 0X4000 OE00-0x4000 OEFF
PMU 0X4000 0D00-0x4000 ODFF
SDIO_HOST 0X4000 0A00-0x4000 OCFF
DMA 0X4000 0800-0x4000 09FF
GPSEC 0X4000 0600-0x4000 07FF
RSA 0X4000 0000-0x4000 O5FF
OX3FFF FFFF
Reserved
0X3080 0000
o 333059 982
Mac SRAM 128K 0X2002 8000
SRAM 160K 0X2002 7FFF
0X2000 0000
OX1FFF FFFF
Reserved OX1FFO 4000
ROM 20K OX1FFO 4FFF
0X1FF0 0000
Reserved OX1FEF FFFF
By
FLASH 0X0800 0000
Alias to FLASH or ROM depending BOOT OXO7FF FFFF
Fins 0X0000 0000

W800 ittt Bl &
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W Winner Micro

JVN  BEREETEGLR T

XT804 X #5 4G FfE= 08, W LEFTR7A 6 M block, AEIARBRK, WEKX, FLEIMNE, RIMEHE

X, FMMERMRSAIMEX, RIFFR, w800 F NFFEZEMNE =R RIF =X,

%5 BRIRE MU EEARI 5
& % M | BootMode=0 ik == (8] 46 5 - p=d
154
ROM 0x0000 0000 ~ 0x0004 FFF R EL B E 4R
FLASH | 0x0800 0000 ~ OXOFFF ERERNELFH
FFFF 2.
SRAM 0x2000 0000 ~ 0x2002 E R < F 4k
7FFF X
Mac RAM | 0x2002 8000 ~ 0x2004 SDIO/H-SPI/UART
7FFF HIRETF
PSRAM 0x3000 000~0x30800000 IMRRTF
CONFIG | 0x4000 0000 ~ 0x4000 | 0x4000 0000 ~ 0x4000 O5FF RSA B &% 8]
2FFF 0x4000 0600 ~ 0x4000 O7FF GPSEC Bt EZ= 8
0x4000 0800 ~ 0x4000 09FF DMA B EZ 8
0x4000 0A00 ~ 0x4000 OCFF SDIO_HOST R&=
i8]
0x4000 0D00 ~ 0x4000 ODFF PMU ECE =8
0x4000 OEOO ~ 0x4000 OEFF Clock 5 Reset B2 &

50



W Winner Micro

IV EREERET

=i
0x4000 OF00 ~ 0x4000 OFFF MacPHY Router &g
B
0x4000 1000 ~ 0x4000 13FF BBP it & =g
0x4000 1400 ~ 0x4000 17FF MAC BCE =)
0x4000 1800 ~ 0x4000 1FFF SEC BEE =8
0x4000 2000 ~ 0x4000 21FF FLASH Controller
BeE=E
0x4000 2200 ~ 0x4000 23FF PSRAM_CTRL B &
=g
0x4000 2400 ~ 0x4000 25FF SDIO Slave BEE =
i)
0x4000 2600 ~ 0x4000 27FF H-SPI BR & Z=[a)
0x4000 2800 ~ 0x4000 29FF SD Wrapper
=R
0x4000 2A00 ~ 0x4000 A9FF BT Core EeE=(E)
0x4000 B0O0O ~ 0x4000 BOFF SASC-B1
—REBERNGFREERER
b2
0x4000 B100 ~ 0x4000 B1FF SASC-Flash
Flash Z2 B E&ER
0x4000 B200 ~ 0x4000 B2FF SASC-B2
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W Winner Micro

IV EREERET

_RPENEFRERER
23
APB 0x4001 0000 ~ Ox 4001 | 0x4001 0000 ~ 0x4001 O1FF 12C master
Cco00 0x4001 0200 ~ 0x4001 03FF Sigma ADC
0x4001 0400 ~ 0x4001 O7FF SPI master
0x4001 0600 ~ 0x4001 O7FF UARTO
0x4001 0800 ~ 0x4001 09FF UART1
0x4001 0OAQ0 ~ 0x4001 OBFF UART2
0x4001 0C00 ~ 0x4001 ODFF UART3
0x4001 OEQO ~ 0x4001 OFFF UART4
0x4001 1000 ~ 0x4001 11FF UART5
0x4001 1200 ~ 0x4001 13FF GPIO-A
0x4001 1400 ~ 0x4001 15FF GPIO-B
0x4001 1600 ~ 0x4001 17FF WatchDog
0x4001 1800 ~ 0x4001 19FF Timer
0x4001 TAOO0 ~ 0x4001 1BFF RF_Controller
0x4001 1C00 ~ 0x4001 1DFF LCD
0x4001 TEOO ~ 0x4001 1FFF PWM
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W Winner Micro
I\ BEEMET

0x4001 2000 ~ 0x4001 22FF 12S

0x4001 2200 ~ 0x4001 23FF BT-modem
0x4001 2400 ~ 0x4001 25FF Touch Sensor
0x4001 2600 ~ 0x4001 25FF TIPC

Interface £2XKE

0x4001 4000 ~ 0x4000 BFFF RF_BIST DAC & &¢
iz

0x4001 CO00 ~ 0x4003 BFFF RF_BIST ADC ZIX
iz

0x4001 3C00 ~ OX5FFF FFFF RSV
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W Winner Micro

JVN  BEREETEGLR T

441 SRAM
W800 N E 288KB SRAM, EHoh 160KB & —2k AHB B4 L, 128KB 27— 4% AHB % . CPU

FE—REDEREUVALRAEREFERE, BER-ZRSE LHIREREENE ZREL L 128KB AT,

4.42 Flash

4.42.1 QFlash
W800 FWEREERY 2MBytes QFlash, Bt A REREERY 32KB cache LI XIP R #E QFlash LTz
FF. BERE{TERH, CPU BSEM Cache iZBES, SAREIKREUESH, LA 8Bytes —17HII M
QFlash ZBUES, A Cache B, Eltt, HiFEiEiTRBA/IVNF 32K B, CPU T HEM QFlash i
BiE<, E CPU fJLUETEESIME, ERFXAEIESRIES, B Image 89 RO RE=

DX R, WEIRRAPEE T,

QFlash B o LAFESME, HAFEFRERLS QFlash REUER, FEEINEN QFlash =HIZ8ET
#{F, QFlash R THANKMIL, FLEFHERRMNLIAABENERE, RIFHERBESE QFlash

IR N ET,

AFREIRNE, BEFRH#TERREBALEN, TRHTRSHE. FH5FRME, AN QFlash &4l

BAFZHTHIMT. 2 QFlash ZHIZREEE, RPEZMHIEEAELTMN.

4.4.2.2 SPIFlash
W800 & HBR T ¥ 6PIN B9 QFlash #1224 (WE PIN, RIT%E), EXHERE SPIEOFE, % SPI

BONKSTEMEKOA 20MHz, FENINEE, FRERSE SPIHEOXNNET,
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W Winner Micro

JVN  BEREETEGLR T

443 PSRAM
W800 WE SPI/QSPI #£[87 PSRAM 1228, STIFIPERARTE 64Mb 89 PSRAM IREH1E), RHHSL
773089 PSRAM i EBR(E, BREIEL5EE 80MHz, HEFEHBEFEY 70, TTLMER K4 PSRAM #
RRBEEZ B EFLIEFHEZE, PSRAM BHEXE XIP BRNITERE, CPU Cache FIHEFXIFETF

PSRAM th#iE,

45 RBmEE

w800 i H LB 5, CPU 2BEIHIT ROM thiE#:, N Flash higEMutBIAF~ Image,

ROM B4 EF I8z T =1L BootMode(PAO)SIM, RHES|MENES HIBHH NS IR:

* 6 BoicE
BootMode ISESE ERER
= EEREMRE
F4E<30ms, RENNAET TR EERHRE
;3
F4E>=30ms HAINBERT

E:

MG ML ITAE, B RERE,

WRER: HA ROM SSIMEARINGE, Fla1: TREH, RS MAC #itE, FHRERSE
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W Winner Micro

IV EREERET

(WM_W800_ROM Ifj&EfEHR. pdf )

B%, BootMode SIMINZATAEFHEBLMER. AEFMNER, BFEER BootMode 5|FIFFEAL

1 30ms AL, HAINREEDN, oILUREFEITHRR Flash T1E,

ErmBRISEEENHRD, ERRREN "REREFR" (XTRE2ERNHERESE

{WM_W800_ROM In&EfyiA ) B, SJLAUBEZSIHEHAINRERT, BIRIBAY Image, BAHHY

Image,

BREAMER, TICEHEIEDTRE, #olLUBER BootMode 5IBIFFEH{E 30ms LA E, HASHO

TEINEE, RRIHEHE.
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W Winner Micro

IV EREERET

5 HHpSEMRR

5.1 TDhEedtiR

e S EMERTR T REXNT A NS MEMRAENE, HEEfamNeRm, HaXimREE

R, EMHRFHeERRURFERNREMRF,

5.2 FTE4HM

o IFEIEHRETEEHR

o IFEPAEIRETED BB R M
® RS EN

® 7 CPUSRKIRE

® 735 ADC/DAC B3Rl

® HFI12S BEIRE

53 IpgeHER

5.3.1 B
BT ELE B JINMEAE S 7R CLK_GATE_EN TJLURSIE EIhAEM0B S X MT, M E) XM — &5

RERE Y,

ATRUEANRANFEEFOREYE, HPSEMEREHT RERNSRROETPIENE, JXA

HENARRN N, ZERNHFEZESHIMEELETE, EBRERRENDNTHE.
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W Winner Micro

IV EREERET

BARERRAF XX N 728 SW_CLKG_EN B4R,

5.3.2 BYHhB&E R X BT
T RKIEASNFELRSNTE, BENXELI)AEERN T,

APBEAEENERE, SNTTRESHEEE PMU NERSHRARE.

5.3.3 IfNREENIL
GRERETEFRENRENMNINAEE, BEITI&RE SW_RST _CTRL A BIT 8 0 of UABIFERAEN .,

BE, EMRTASEMER, EREESTIIESE SW_RST_CTRL #8M BITfIE 1,

REAMIMEEHASEN CPU & WatchDog,
Z31F880, X APB/BUS1/BUS2(XJRL APB 5%k, RASLEREIBE L) NEMIRIEARETE, SEHR

FHARERE.

5.3.4 EEhHHR
W800 RAXHA 40MHz/24MHz BAMEARARHIR, RARNE DPLL, EEHT 480MHz BFHEN

ERFNEHR (WTE),

o 1/N || ckepu | | CPU/AHBL/SRAM/
” N=2~255 DMA
pmu_clk_gate_en
PLL pll_out
» » CG > l/N Wi-IFi Subsystem
o . . o d N=2~255 AHB2/APB
WiFI (480M)
;T __ Peripherals
4 N=3~15 | dkper || RSA/GPSEC/PWM/
12S/Flash

4 REGBH IR R

RELLNIEHS CPU MP—3, HIRTLHNPEEN WLAN REEPH 1/4,
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W Winner Micro

JVN  BEREETEGLR T

WLAN #RET 8 [E] Y th 22 WLAN REREFEhRL,

IASHR IR TIRE CPU B$P.5 WLAN RETEEIINRE, HEHRT RAEARINEER,

1% & SYS_CLK_DIV F7F288) BIT[7:0]a] A% CPU B MARE, CPU BYEhSRBYREYER A DPLL &9
B, EEX 480MHz, CPU BYEhMAREEIAER 6, BI CPU BUATLESREE N 480MHz 89 6 7347,

Bl 80MHz, HFEFE CPU FrE NN, T EFHEERSH,

CLK_PERI BY§hi2fit SoC ZA D NBERAETIEAIRETE, PURFELZEONESTHHRET, tb
W PWM O, 125 #%&0O, Flash #ORE, tBshtBE DPLL #H A 480MHz 8RSt . IEE TIEBR
THEZEAN 3 H47, 5% CLK_PERI #REtEh 160MHz, B CLK_PERI REFEIEIT 2 947, 4 H5REE

80MHz 1 40MHz, RFLAMBERAIZOEHRER,

RE SYS_CLK_DIV 2772889 BIT[15:8]a] LUAEE WLAN B sh 3R %, BIADSEF R 3, BIXS DPLL
B 480MHz it 3 747, 5% 160MHz BEP, EART RETEIEL WLAN (WLAN B ENIREEIE

AN RMETEP At WLAN REER.

AR MREE WLAN RAREFET/E, WLAN R HEERISFE 160MHz, N WLAN RFEELR.

HATE WLAN RETIEREHMRE, oJLOE WLAN RIS, RERRDNSNFE.

EYEZRANDRENNME, TELR: RASCLKSHIELENLAIBTELIFE M: 1, Hd M EE,
=N, ERZRZANEREN, WEERNEHMZFESS SYS_CLK_DIV B BIT[23:16], IREIEMHIILL

PIZE, BN, NHEEHESLBEIRERE.
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W Winner Micro

IV EREERET

SYS_CLK_SEL BJ[15:842f#t Ti& & SAR_ADC TESMEMMAEF, LA 40M ARHREHITM. SRR

AN AR BT SRE.

SYS_CLK_SEL £ BIT[4]AEC & RSA &R0 E N EhRAZRERR, aJA%ESE 80MHz 5& 160MHz,
BIT[5]NEZE GPSEC #EMiZ G HE AT SARIERR, TTLU%ERE 80MHz 5(#& 160MHz,

BIT[6JNECE FLASH & RIS L BB $PSAZRIESE, TILLE#E 40MHz (& 80MHz,

YEBFHMEE cpu_clk_divider, wlan_clk_divider, bus2_syncdn_factor, sdadc_fdiv it, EE&

fiI SYS_CLK_DIV B BIT[31], TBH-BEmEH LA NSHEI N s, ABEZ BIT[31].

1I2S_CLK_CTRL 12t 7 12S &R shEC B INAE,

5.3.5 EIX IR

PO LUEITi&E DEBUG_CTRL BY/E(SYS_CLK_SEL- BIT[16])3RIXZE{EREFZEA JTAG INRERN B B,
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W Winner Micro

gV .

LT

5.4 ZHiFssmiR

541 HiEFE#HENE
* 7 NHEMERSEFRYIE

{migitiit £ 7 ] ihia) fiiiA S4B

0X0000 WENEIRERESRFSE | SW_CLKG_EN RW RGBSR T XM 0X0000_7FFF
WA B BRI E T BIE [ X MEY

0X0004 Ly SNy ey e SW_CLK_MASK RW 0X0000_007E
P

0X0008 RE

0X000C PSR EFES SW_RST_CTRL RW WG ESAER OXO1FF_FFFF

0X0010 E R E S ERR SYS_CLK_DIV RW BLE RNt 0X0000_2212

0X0014 iR H H T DEBUG_CTRL RW B & ADC/DAC EIERE 0X0000_0000

0X0018 12S B iz HI S EES I2S_CLK_CTRL RW BLE 125 Bgh 0X0000_0000
&E CPU RE5 Watchdog

0X001C SRS HFES RESET_STATUS RW 0x0000_0000
SRS

542 B IRERESF=R

& 8 B HP IIRfERESH 728

fi ihia) #IERSA sfufs
[31:22] | RO 1R85
[21] RW soft_touch_gate_en 1'b1

0: touch_sensor &R B X i

Bt & touch_sensor {EHREFEEY14ZE, ZIA touch_sensor HH [ ZFF
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W Winner Micro
I\ BEEMET

1: touch_sensor Y/

[20] RW soft_bt_gate_en 1'b1

fic & BT./BLE #EIRETEHA9T3R, BAIA BT/BLE R TEHE

0: BT/BLE 1= B X i

1: BT/BLE B0 FF/2

[19] RW soft_gsram_gate_en 1'b1

BLE gspi_ram R EIIIE, ERIA gspi_ram BHR[VIZEFF

0: gspi_ram #EHRETEPX

1: qgspi_ram BEFE

[18] RwW soft_sdio_m_gate_en 1'b1

B & sdio_master R EFEHIIIR, BIA sdio_master #EHIIEFF

0: sdio_master &IV X i

1: sdio_master B F /S

[17] RW soft_gpsec_gate_en 1'b1

BLE gpsec {EHMRATEIEN IR, BRIA gpsec HRITIEFE

0: gpsec {EHRET % i

1: gpsec B&FFE

[16] RW soft_rsa_gate_en 1'b1

BLE RSA BRI 148, BRIA RSA [TEBFF

0: RSA #EHRETEPXEH

1: RSA B FE

[15] RW soft_i2s_gate_en 1'b1
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W Winner Micro
B A 128 1 LT

F Vv

BCE i2s B8R, Bk i2s EHRE

0: i2s Bsh iR

1: i2s BEFFS

(14]

RW

soft_lcd_gate_en

B E lcd BEREYIIR, BRIA lod ITTBFFE

0: lcd BYEPXHA

1: lcd BYEHFR

1'b1

[13]

RW

Soft_pwm_gate_en

B E pwm B E9 TR, ZIA pwm [TEBRFE

0: pwm B 7

1: pwm B&HFE

1'b1

[12]

RW

soft_sd_adc_gate_en

B & sd_adc_BEhA9I74E, BUA sd_adc [1EFE

0: sd_adc_BF§P iR

1: sd_adc_BHFE

1'b1

(1]

RW

soft_gpio_gate_en

BCE GPIO B iN142, ZRIA GPIO J2HE

0: GPIO BYgpX

1: GPIO B¥&hFF/E

1'b1

[10]

RW

soft_timer_gate_en

ECE timer BHEPEYI IR, BRA timer (J2FR

0: timer BHh X iH

1'b1
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W Winner Micro
I\ BEEMET

1: timer B FAE

soft_rf_cfg_gate_en: REMER, EMEX 1'b1
& rf_cfg RSP ENEE, BN rf_cfg IEFE
[9] RW

1'b0: rf_cfg BH§9 XA

1'b1: rf_cfg BHEFFE

soft_dma_gate_en 1'b1
FRHEE dma RGN 2 B XET
[8] RW

1'b0: dma B

1'b1: dma B HE

soft_ls_spi_gate_en 1'b1
EEERRE spi BEPHIINER, BOMEE spi EFE
171 RW

1'b0: K& spi B-EP £

1'b1: {BIE spi BEhFE

RW soft_uart5_gate_en 1'b1
B E uart5 B2, BRIA uarts F/E
(6]

0: uart5 %A

1: uarts #8

[5] RW soft_uart4_gate_en 1'b1

BEE uartd (917142, BRIA vartd i3

0: uartd X

1: uvartd #8

[4] RW soft_uart3_gate_en 1'b1
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W Winner Micro
B A 128 1 LT

F Vv

BCE uart3 B4, 2RIA vart3 8

0: uart3 %

1: vart3 B

3] RW

soft_uart2_gate_en
& uart2 M9748, A uart2 /8

0: uart2 X

1: vart2 2

1'b1

soft_uart1_gate_en

B & uvart] B EIE, BRI vart] 1IEFE
2] RW

1'b0: uart1 BF&p%

1'b1: uartl! H&FE

1'b1

soft_uart0_gate_en

BCE uart0 BHEPENI)4R, BRIA uvart0 EFE
1] RW
1'b0: uart0 BHEh 7

1'b1: uart0 BEFFE

1'b1

soft_i2c_gate_en

BB i2c RE IR, BN i2c JBHE
[0] RW
1'b0: i2c Bt

1'b1: i2c BEPFFE

1'b1

543 BN BEFESE

*® 9 RGBT HEIHFER
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i ihia) BRIFR A sfufs

soft_cpu_clk_gt_mask 1'b1

FRMLS CPU BHEP IS (833F CPU, bus1. ROM, SRAM) HIBTEP 2 & aEts B &MY

[6] RW X7 (2 CPU REHAN WFILRSHIE, FEIREBENXE)

1'b0: RVFEEN XN E

1'b1: RAFEENXEFTE

[5:2] RW {REE, WERER, BAMEN

soft_sdioahb_clk_gt_mask 1'b1

Ffités sdio ahb B8P HY B EP 2 75 REDS B & R B9 K B

[ RW
1'b0: RVFEENXFE
1'b1: RAVFBEEN XS
soft_ pmu_clk_gt_mask 1'b0
PUEHNEMEE—NIEET, XARSEREE, RREBRVFH PMU XH,
[0] RW

1'b0: F¥F PMU XBHZI MHZETT, MK BB

1'b1: RAHEF PMU XEZI 18T

544 RESMEH TR

* 10 RSN HFR

fi ihia BRIF R sfufs
RW soft_touch_rst_n 1'b1
[31] WS4 touch_sensor &1k
0: 81
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I\ BEEMET

1. ERIRK

[30] RW soft_rst_flash_n 1'b1

RS Flash 12588485

0: 81

1. SRR

[29] RW soft_rst_bt_n 1'b1

RS BT &RIR

0: 81

1. EAIRK

[28] RW soft_rst_gspi_ram_n 1'b1

WS AL qspi_ram Rk

0: 81

1. EARK

soft_rst_sdio_m_n 1'b1
WS sdio_master 13k
[27] RwW

0: 81U

1: SRR

soft_rst_gpsec_n 1'b1

B4 E (I gpsec &k
[26] RW
1'b0: S

1'b1: SN

[25] RW soft_rst_rsa_n 1'b1
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WS RSA iR

1'b0: E1u

1'b1: SR

soft_rst_i2s_n 1'b1
RSN i2s 1Bk
[24] RwW

1'b0: E1u

1'b1: SR

soft_rst_lcd_n 1'b1
RS lcd R
[23] RW

1'b0: E1u

1'b1: SR

soft_rst_pwm_n 1'b1

RSN pwm &R
[22] RW
1'b0: E1u

1'b1: ERK

soft_rst_sar_adc_n 1'b1
SN sar_adc ik
[21] RW

1'b0: £1u

1'b1: SEMBRK

soft_rst_timer_n 1'b1

[20] RW WS I timer &R

1'b0: E1u
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B A 128 1 LT

F Vv

1'b1: EMRK

[19]

RW

soft_rst_gpio_n

RHEAL gpio R

1'b0: E1u

1'b1: EMRK

1'b1

(18]

RW

soft_rst_rf_cfg_n

RSB E RF NS FHRER(NEER, BAENR)

1'b0: E1u

1'b1: EMRK

1'b1

(7]

RW

soft_rst_spis_n

BEENEE spi 1R

1'b0: E1u

1'b1: ERK

1'b1

[16]

RW

soft_rst_spim_n

RS ARRE spi &R

1'b0: £1u

1'b1: EMBRK

1'b1

[15]

RW

soft_rst_uart5_n

REEMHA vart5 &R

1'b0: E1u

1'b1: SN

1'b1

[14]

RW

soft_rst_uart4_n

1'b1
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REEAM A vartd i

1'b0: E1u

1'b1: SR

[13] RW soft_rst_uart3_n 1'b1

BEEMI AR vart3 Bi1R

1'b0: E1u

1'b1: SR

[12] RW soft_rst_uart2_n 161

BRHEEMFA uvart2 &k

1'b0: E1u

1'b1: SR

soft_rst_uart1_n 1'b1
REEMHFA vart] 1R
[11] RW

1'b0: £

1'b1: ERK

soft_rst_uart0_n 1'b1

RSN A A uarto iR
[10] RW
1'b0: &I

1'b1: SEMBRK

soft_rst_i2c_n 1'b1

(9] RwW BEEMAR i2c B1R

1'b0: E1u
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1'b1: EMRK

(8]

RW

soft_rst_bus2_n

BHEENM AR bus2 &R

1'b0: E1u

1'b1: EMRK

1'b1

(7]

RW

soft_rst_bus1_n

BHEENMI AR bust &R

1'b0: E1u

1'b1: EMRK

1'b1

(6]

RW

soft_rst_apb_n

RS abp HEER

1'b0: E1u

1'b1: ERK

1'b1

(5]

RW

soft_rst_mem_mng_n

WS mem_mng ER(AERMER, EDER)

1'b0: £1u

1'b1: EMBRK

1'b1

(4]

RW

soft_rst_dma_n

RHEEM dma &R

1'b0: E1u

1'b1: SN

1'b1

(3]

RW

soft_rst_sdio_ahb_n

1'b1

71




W Winner Micro

IV EREERET

RS sdio ahb Bfeh gLk

1'b0: E1u

1'b1: EMRK

soft_rst_sec_n 1'b1

REENLLER(NEER, BNEXR)
2] RW
1'b0: E1u

1'b1: EMRK

soft_rst_mac_n 1'b1

BREEN mac EHR(REMER, BENEXR)
1] RW
1'b0: E1u

1'b1: EMRK

soft_rst_bbp_n 1'b1
REENM bbp RIR(NERER, EAEX)
[0] RW

1'b0: E1u

1'b1: ERK

545 WD IMEESFES

£ 1 B ES R

f ihia BRIF R sfufs

divide_freq_en 1'b0

[31] RW LBEESHEE cpu_clk_divider , wlan_clk_divider , bus2_syncdn_factor,

sdadc_fdiv i, BEUAFEF:R, BHENEH LRNPSHE DMK, REEER
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IV EREERET

HFaR.

1'b0: FRRHMEEN

1'b1: ERBEHEHAMSE

3 WAEEESHEFR, X Divide freq_en BMEY, FREEFHRELEN

[30:28] =B

Peripheral_divider 4'h3

160M B AR F:

[27:24] | RW PA DPLL AEEHRITAR, DRREMENARESE. fEERNA 160MHzZ,

DPLL #i4i#H 480MHz, MECE R 3.

bus2_syncdn_factor 8'h2

bus1 1 bus2 BIRFEhELBIX R, RiZA N: 1
[23:16] | RW
Hoh N AR, EXLFERN, TEE CPU B T/EMZEI bus2 BIBTEARZ L,

HF B cpu KA 80MHz B4, bus2 FF 40MHz g, T N=2

wlan_clk_divider 8'h3

M PLL RIS, X4 wlan RE, AFHE[/AMREF, ZEF>=2,

EADREF A 3, BNt pll B9 480MHz Bl 3 947, 5% 160MHz Bteh, {ERIR
[15:8] | RW
T A EELS wlan (wlan FELEESSREB RIS RIEMAESRET s ) ;

1 WS WLAN RBIEEETE, ETEEEESE 160MHz; 30 WLAN RFEXiF,

W B Eh O] BRI AN, WM ARBEEST 160MHz,

20 ZRBLERER APB BED A BRI ;
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IV EREERET

cpu_clk_divider 8'h6

M PLL BB ER RIS, X4 CPU, AFEFER[ASMEF, ZEF>=2,

[7:0] RW FINDRAEFA 6, BNEMERKG, % PLL HH A 480MHz B4 6 2547, %45 cpu

892 80MHz B, HHEEIFE cpu FMHNEEY, TJAEHEEARSH

5.4.6 AIlIZHIHFES

& 12 GRS E=S

f 18] BRIER sfufE

JTAG fE8E 1'b0

[16] RW 1'b0: Z1E JTAG I BE

1'b1: {E8E JTAG EiRXIhAE

sd_adc_div 8'd10

sigma-delta ADC BF§f S HEF:

[15: 8] | RW PA 40MHz A EHITMA. SRRHMBN AR RE,

BB SEFEREWMREESFES clk_divider g Divide_freq_en 78843 ;

RSV 1'b0
[7] RW

gflash_clk_sel 1'b0
[6] RW QSPI_FLASH BY$hig®

1: {#F 80MHz ;
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0: {#/ 40MHz;

gpsec_sel 1'b0
GPSEC BYfpikiz
[5] RW

1: €8 160MHz ;

0: {$£ 80MHz;

rsa_sel 1'b0

RSA gz
[4] RW
1: {#H 160MHz

0: {$£F 80MHz;

[3:0] RW RE, BENEM 4'do

5.4.7 12S BAHpiRHIHFS

£ 13 12S ipizFHE=S

i ihia BRIFR A gfufs

[31:18] RE

BCLKDIV 10'b0

BCLK #2Bcgs: F_BCLK =F_I2SCLK / BCLKDIV

R IERKRER EXTAL_EN M{ERAER PLL W) F_12SCLK =F_CPU (5 CPU $ii8

17:8] | RW B).

1% F_CPU = 160MHz, JSF WXTAL_EN BY F_I2SCLK = 4MEBERIRINE,

BCLKDIV = round (F_I2SCLK/(FS*W*F))

Hoi Fs EEMBRENRERE, WRFE,;
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I\ BEEMET

HIENBERERF=1;

HBHENIAREFNF=2,

Bltn, MRERANE PLL BEIREER 24 £, WX AILAKSEERX, REMER

128KHz, BCLKDIV MEZEHR (160 * 10e6 /128 * 10e3*24*2) =10'h1a,

[7:2]

RW

MCLKDIV

INRIEIESMEBETEY, NiZ MCLK 53788 B F =& = B9 MCLK S,

F_mclk = F_I2SCLK / (2 * MCLKDIV);

24 MCLKDIV = 0 B} F_12SCLK 24MERAT4h;

2 MCLKDIV >= 1 BY F_mclk = F_I2SCLK;

EE: F_mclk NEEN 256 *fs, Hoh fs SREME,

6'b0

(1]

RW

MCLKEN

MCLK fEBEFFX

1'b0: ZI1F MCLK

1'b1: {#&E MCLK

1'b0

[0]

RW

EXTAL_EN

SMERETERIESE, JEFERRER 125 REFEPIEZSMERESEP

1'b0: AERESEP

1'b1: SMERETEP

EE: ERSMREEEY, SMERETENAA 2 N* 256 fs, Eh fs ARAEREK, N &

1'b0
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I\ BEEMET

548 EMIRETFES

& 14 EMREFF=8

i hia BRIEREA =R V|
[31:18] =B
wo CPU RELMDREFRR 1'b0
[17: 8]

B 1 5B CPU soft Reset Status K7,

Wdog REMREER 1'b0
[7:2] | wo
5 1 &k Wdog Reset Status RZ,

CPU BEMN K& 1'b0

[1] RO 1: CPU Fr4Eidtreamy;

0: CPU RF&ERENL;

wdog E4DIRAS 1'b0

[0] RO 1: Wdog =4 7 Reset;

0: Wdpg K4 Reset
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W Winner Micro

IV EREERET

6 DMA &

6.1 IhEEHER

DMA ATFHEIMRESFHERZEURFMESSFHERZBRMSREUELER ., TUELHED CPU EIF

BB IR TET DMA RRIFS D #E, XETTE CPU BIR, AR CPU #TEMIESHRIE,

DMA ##7 AHB B4 L, REX¥F8EE, 16 MEMIMRIBEKRIER, XIFRRENSHFHFREN.

6.2 TEHM

® Amba2.0 tRfERLEKN, 8k DMAIEE

o IR TFMERIEREME DMA 2/E

® 5 16 NMEHIMEIERIR

® iF1, 4-burst B/EESR

® TiF byte. half-word, word A EA{EHIENE

o R, B AVMIE RIS SR 18 5 O AL & 1 FiUE X ith it 8 Bl RE IR R

® RHAFIIAE, RFEIIMR, IMREIRFHEEEAL

[

6.3 IhgEH

w800 3% ¥ 8

)
=<
>
G
f
)
<
>
(3

BEBEATY, ATUENET. BERAEHNEERITEREARE

9 DMA JBIE,

B DMA BENEAARNSFRMIHREER, TTLABERERENEEN I RETEEERRNT, &
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EEENSEFREENATE .

% 15DMA it &

DMA Eithht 0x4000 0800

DMA _CHO B2 (0x10~0x38)
DMA CH1 B2 (0x40~0x68)
DMA CH2 B2 (0x70~0x98)
DMA _CH7 "B E (0x160~0x188)

6.3.2 DMA #iE
8 % DMA J& B A T5 SCIURAN B 89 2 18 R [ SR & I ER .
DMA B93EA] B A9t it aT LAR B AR DMA BRERMZ EAZE ., BIERER=fER :
® DMA_CTRL[2:1}i=#iRitbiit )X DMA BIEETHAT;
® DMA_CTRL[4:3[#=#| B a9l &)X DMA BIERTHER.
DMA B[R E byte. half-word. word BIRIZ B4, REMZHIBENHESMERUNBLE, B

DMA_CTRL[6:5]3RIRE .,

DMA T L&D burst IREFXRIRE S D MR HIEHE, 81T DMA_CTRL[7]REZRE—IXKE 13 4 N R

fIB9%HE, R DMA_CTRL[6:5i&&E N word, burstiREA 4, NERIKE 4 1 word BIHUE.

DMA TILURE&IR/E5) DMA 1£58) Byte 1M1, &K 65535 Byte, i&id DMA_CTRL[23:8]RiZE.
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JVN  BEREETEGLR T

6.3.3 DMA EIRiEL
DMA BRI E X 21518 E DMA BB B Mttt 2 5, $IEMSEIEENERIRZE, Skt

BN ERMIL, MIEFRAT, BERERRENERFS.

ERM A2 59 EF B 0itiit EE A SRC_WRAP_ADDR #] DEST_WRAP_ADDR SF8E¥IgE, &

WRAP_SIZE R ER/HNEEEE.

6.3.4 DMA fEiE=R
DMA 345 3 fpfEigte=t
* RNEINEF
RAIEA] B iR E MR AWM AFibit, DMA_MODE[O[IREN 0, HHSH.
® RNEFEIME
RMALIRE AR FMAE, BIRE MM R, DMA_MODE[O]IREXN 1, BHAI,
DMA_MODE[5: 2] #2Efr{E B HISME .
® JMREINTF
R ALIRE AR L, BRMALIRE M A FIE, DMA_MODE[O]IREN 1, BEHA,

DMA_MODE[5: 2]i& 2 Er{E B HIYME .

6.3.5 DMA JMEiEIF
HERIMRBINFEENFRIMOX M ER A X BHE, BR T ENEYMRFEEIRE N DMATX 5 RX 41,
DMA_MODE[5:2[th FZEFHEIT M AIIME
FE: EA UART O#%H 3 1, 7 UART (£ DMA BIEHMR, EEEET UART_CH[1:0]5R&E:E 3T M &Y

UART,
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JVN  BEREETEGLR T

6.3.6 DMA fEEiE
DMA 5 TSR, BIsEEE, H{)7E DMA ST E N EHIENEE, TR A T—
NERERHIE, DMA REMETSERZSE, HIBE T— M ERER, T EERE T — MERIIEUE,

B RN T ARIRS DMA 1 CPU RS HIRE,

gERIBERN: @I DMA_MODE[1]5 78518 E DMA AfEXRT1EA T, H¥ DESC_ADDR FFHiRE
NEEREMNERMIE, AFEE CHNL_CTRL 77288 DMA, % DMA LI 5EA M HI N FHIRE
&, WEETIEEE MRS, B DMA HEXRPIKATFEERIEIE, DMA KIBHERNEBIRELIET

— MR IR,

6.3.7 DMA dol§f
DMA £ M ELE burst 39T AR hlT, INT_MASK Z/238 0] AR #RL DMA 1838 X Mz 89 o I
X DMA N =45, o] LUEIT INT_SRC HEREZ WL P EDRE, BRI A= £ 8 i,

BNFRTUFEZRHES 1350,

6.4 HiESER

6.41 ZHEFEHRIE

% 16 DMA F7ERIE

R it it Bm %5 ihia) iR =LA |

0X0000 el e e INT_MASK RW REZZERKN DMA it 0X0000_FFFF
0X0004 hEPRRSEHERR INT_SRC RW 1SR ET DMA B BRIRAS 0X0000_0000
0X0008 DMA channel &# 57728 DMA_CH RW UART #MZBHERED UART | 0X0000_0000

81




W Winner Micro

JV\N  ERETERART

0X000C =&
DMA CHNLO registers
0X0010 DMA iRt 1728 SRC_ADDR RW DMA 1&5aYiRMt it 0X0000_0000
0X0014 DMA Byl 78 DEST_ADDR RW DMA &80 B #93t it 0X0000_0000
0X0018 DMA fERIRERM I ZHFEE | SRC_WRAP_ADDR | RW BETRELXT DMA &Rttt | 0X0000_0000

DMA BB iRt =% | DEST_WRAP_ADD | RW ETRELXT DMA £ B/ | 0X0000_0000
0X001C

25 R b1l
0X0020 DMA BRKES 7S WRAP_SIZE RW BT ERX T DMA ERILR 0X0000_0000
0X0024 DMA BEEHI 78 CHNL_CTRL RW HHEE DMA BEIAELE 0X0000_0000
0X0028 DMA £ E 178 DMA_MODE RW ®EDMAMTIEAR 0X0000_0000
0X002C DMA #iERizHIZH 788 DMA_CTRL RW R E DMA 8RR 0X0000_0000
0X0030 DMA fEIF T ¥ H 75 DMA_STATUS RO R EEENFETH 0X0000_0000
0X0034 DMA gE& A\ O it 257788 DESC_ADDR RW DMA £ thhit A O#4EIZE | 0X0000_0000
0X0038 DMA gl B it ZHFEs CUR_DEST_ADDR | RO X FT DMA 2 1E bt 0X0000_0000
DMA CHNLT registers
0X0040 -

@ DMA CHNLO registers
0X0068
DMA CHNL2 registers
0X0070 -

[E DMA CHNLO registers
0X0098
DMA CHNL3 registers
0X00AO - [E DMA CHNLO registers
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IV EREERET

0X00C8

DMA CHNL4 registers

0X00DO0 -
[E DMA CHNLO registers
0XO0O0F8

DMA CHNLS5 registers

0X0100 -
[a DMA CHNLO registers
0X0128

DMA CHNLS6 registers

0X0130 -
[ DMA CHNLO registers
0X0158

DMA CHNLY7 registers

0X0160 -
[ DMA CHNLO registers
0x0188

6.42 HHIFKRFFH

% 17 DMA bl RS FER

i i) $B{EREA =LV |
[31:16] RE
[15] RW channel? transfer_done hlfRE#, 58%. 1'b1
[14] RW channel? burst_done Bl R, 58X, 1'b1
[13] RW channel6 transfer_done f R, 58%. 1'b1
[12] RW channel6 burst_done F iR, 585X, 1'b1
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[171] RW channel5 transfer_done hlfRE#, 58%. 1'b1
[10] RW channel5 burst_done i RE#RK, 58, 1'b1
[9] RW channel4 transfer_done hlfRE#, 58%. 1'b1
[8] RW channel4 burst_done i E#RK, 58, 1'b1
[7] RW channel3 transfer_done i RE#, 58X, 1'b1
[6] RW channel3 burst_done Tl E#K, 58X, 1'b1
[5] RW channel2 transfer_done T fR#, 58X, 1'b1
[4] RW channel2 burst_done hliRE#K, 585X, 1'b1
[3] RW channell transfer_done T lfR#, 58X, 1'b1
[2] RW channell burst_done i RE#RK, S8, 1'b1
[1] RW channelO transfer_done hlfRE#, 58%. 1'b1
[0] RW channelO burst_done i RE#RK, 58, 1'b1

643 HEPREHFSR

% 18 DMA RS FHFS

i i) $B{EREA =LV |
[31:16] RE
[15] RW channel? transfer_done $Ifpik73, 5 135 0, DMA {EEI5R = DT, 1'b0
[14] RW channel7 burst_done $likZ, 5 135 0, DMA burst ZREFTEDHT, 1'b0
[13] RW channel6 transfer_done $lpIR7S, B 135 0, DMA £ M =4 i, 1'b0
[12] RW channel6 burst_done F#fIRZ, 5 155 0, DMA burst e D #, 1'b0
[11] RW channels transfer_done Bk, 5 155 0, DMA EHITM =4 P lT, 1'b0
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JVN  BEREETEGLR T

[10] RW channel5 burst_done $#PIRA, 5 1350, DMA burst ST =& i, 1'b0
[9] RW channel4 transfer_done k%, 5 135 0, DMA Rl 1'b0
[8] RW channel4 burst_done B, 5 1350, DMA burst ST =& i, 1'b0
(7] RW channel3 transfer_done ik, B 135 0, DMA BT~ E T, 1'b0
[6] RW channel3 burst_done #PIRA, 5 135 0, DMA burst SEaF= 4 i, 1'b0
[5] RW channel2 transfer_done ik, 5 135 0, DMA M= DT, 1'b0
4] RW channel2 burst_done Bk, 5 17 0, DMA burst BRI #, 1'b0
[3] RW channell transfer_done ik, 5 135 0, DMA R £ Dk, 1'b0
[2] RW channell burst_done EPIRA, 5 135 0, DMA burst SEAF=4 i, 1'b0
] RW channelO transfer_done $#pk7S, 5 135 0, DMA &I £ i, 1'b0
[0] RW channelO burst_done B, 5 1350, DMA burst STl =i, 1'b0

6.4.4 UART iEiRS1F5E

% 19 UART &2 5778

f 8] BRAFREA sufE

[31: 24] =&

dma req clear: 16'd0

& bit B 1 EKR MM dmareq EK, BiE.

[23:8] | RW

M ¥t bit23 51 %55k dma_sel HE 154 KR dma BEXK;

33 bit8 B 1 ¥iEkR dma_sel 158 0 4 dma EXK-uart_rx_req;

Uart dma channel %&#%: 3'h0
[2:0] RW

3'd0: uart0 ik dma @@ #EA dma
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3'd1: uartl &k dma @& #EA dma

3'd2: uart2/7816 &k dma EiE #EAN dma

3'd3: uart3 & dma @& #EA dma

3'd4: uart4 #EH dma @& #EA dma

3'd5: uart5 & dma @& #EA dma

6.45 DMA REititH1F3

£ 20 DMA iEiiht 21738

fi 18] BRIER sfufE

[31:0] | RW EFRFERXT, DMA BEHORMHE, MG HbiEsy R EiE 32'h0

6.46 DMA BaititH7F28

£ 21 DMA BRIyttt H1F28

i ihia BRIFR A gfufs

[31:0] | RW FEEHREZAT, DMA HRSHI B AL, SMRItaL sy R EtaL 32'h0

6.47 DMA EWRERIEHFS

% 22 DMA fEIRRE it H 7R

f ihia BRIF R sfufs

[31: 0] | RW BEWRELT, DMA BziEE I ia it , Mgt RfE It 32'h0
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JV\  BRRETE

L FEL

6.4.8 DMA BB IRIHFE

% 23 DMA B EHRRIE S FE

fir hia) 1R {EREA SH{E
[31:0] | RW EFRERT, DMA IRIEH a0t pOiE At at, M&itht i mrEibht 32'ho
6.49 DMA BHKEZF=H
%k 24 DMA BRKEFFR
fir hia) 1R {EWRER SH{E
BHFEXT, DMA BRI ERKE. 16'h0
[31:16] | RW DMA MiEfa it fORIBIBMIZHE, HMESHIBFTHRIILREEZE, S
BEFERERMIE, NERMU Ak RIZHIE
[15:0] | RwW BEIFEXT, DMA RMUHERKE, 16'h0
6.4.10 DMA (BB FIZ 728
%k 25 DMA BBzt HiFEas
fi hia) $R{EWEA SH{E
[31:2] =&
dma_stop 1'b0
=1k dma ##1F, 5B,
(] RW
DMA STE5E M 2 HI burst EF{E 1L, HREBERR chnl_on, RENRYE
chnl_on A 0 f%E dma EE&R2E1E,
0] RW chnl_on 1'b0
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IV EREERET

B HATEE DMA 3%, S8,

Dma ER/EHRENIREFILE, BFE 0,

6.4.11 DMA ERXiEFSER

% 26 DMA B kR HERS

i ihia BRIFREA sfufs

[31: 7] =&

chain_link_en 1'b0

HERANTEY, FRdma ELERE—MERE, EEREERVLE/F5E

(6] RW .

MER 1, WEHBEERDE next_desc_addr, HEKEFENT—Poik, HIEE

tvld A 0; WIRAO0, MLETHRIEERFIMFLLE,

dma_sel 4'ho
16 1 dma_req BUi%#%,
4'd0: uartrx dmareq
4'd1: uarttxdmareq
4'd2: pwm_cap0_req
[5:2] | Rw
4'd3: pwm_capl_req

4'd4: LS_SPIrx dma req
4'd5: LS_SPItxdmareq

4'd6: SD_ADC chnlO req

4'd7: SD_ADC chnll req
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W Winner Micro

IV EREERET

4'd8: SD_ADC chnl2req

4'd9: SD_ADC chnl3 req

4'd10: 12SRXreq

4'd11: 125TX req

4'd12: SDIO_HOST req

chain_mode 1'b0

[1] RW 1'b0: FHZEER

1'b1: FHERER

dma_mode 1'b0

[0] RW 1'b0: |EH.

1'b1: BHAR.,

6.4.12 DMA #iERIZHIFE8

% 27 DMA #UR AR HIS 728

i ihia BRIFR A siE
[31:24] RE
total_byte 16'h0
[23:8] | RwW SHEERIEN byte M, BEL data_size REME—H, MNERIFERIE, N

RZNBEER 4 NEHE, WRAFFERE, WNZEERN 2 HEHE.

burst_size 1'b0

[7] RW ®E DMA 8 xikiE S D BAIINEE

1’b0: burst A1
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W Winner Micro
I\ BEEMET

1'b1: burst 54
HiE—IR burst K/NBIRIREREI MBS, R burst KINARIREIRIIK
No
data_size 2'h0
1R E DMA BRIZ BT
2'h0: byte
[6:5] RW
2'h1: half_word
2'h2: word
2'h3: RE
dest_addr_inc 2'h0
2'h0: FIRBIEE BRI R
2'h1: BRBIEERBRMIBEERM,
[4:3] | RW
2'h2: RE
2'h3: BIRME, BRBMERBNMIBFIRM,BXEXNBERARBRERFERE
sttt
src_addr_inc 2'h0
2'h0: BRBERFEMIEARZE;
2’'h1: BREFRREMIAEEEHRMN.
2:1] | Rw
2'h2: RE
2'h3: EHRME, BRBERRMBIEEERM, FIAEXNEFRIL R EBIRER
Mottt
[0] RW auto_reload 1'b0
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W Winner Micro

gV .

KB B B 1

HEMEE DMARIZE, BERAHET DMA BREEH T—IR DMA #RIB,

6.4.13 DMA EHRIFZTHH S F=R

% 28 DMA fFETHFF

fi ihin) 1R {EREA SH{E
[31:16] =B
transfer_cnt 16’h0
[15:0] | RW LEMERMNZET N,
SREFFE dma (chnlon B 1) 550, HEFFGEITE.
6.4.14 DMA RO Z 1728
% 29 DMA gER A Otk FHF28
fi o) $R{EWEA Sufs
desc_addr 32'h0
[31:0] | RW SERERLET, (EREERIA DML, SERTR—RIERS, BT HESNEN
I E KB R,
6.4.15 DMA HaI Bt HF28
% 30 DMA i BBVttt HF28
i ihin) 1R {EEA =LA |
current_dest_addr 32'h0
[31:0] | RO

S DMA #2/EB RutiE,
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W Winner Micro
JVN  ERBETERLR T

HRMZIE dma B, TTRLUEEEE WHFRIRE dma BERENB ML,
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W Winner Micro

IV EREERET

7 EREAINEER

7.1  THEEMLAR

MEEREHTAEERKENRDIU=BHIRENNE, TMEBNBMELERNSIEENBMit=

j8; 3¥F SHA1/MD5/RC4/DES/3DES/AES/CRC/TRNG,

72 FERE

® 374 SHA1/MD5/RC4/DES/3DES/AES/CRC/TRNG MNZE &%

® DES/3DES 35 ECB #1 CBC MfpiE=l

® AES #% ECB. CBC#] CTR =ZfE=

® (CRC 3Z#F CRC8. CRC16_MODBUS. CRC16_CCITT #1 CRC32 PUfhi&E=
® CRCIFMA/HtKRm

® SHA1/MD5/CRC XIFEEZEMNE

o RNEHEMBHMAERS, th3TFF seed MFF=EMFENEL

7.3  IpgEHEIR

7.3.1 SHA1 &

oXELZAHEHTES SHAT HE, HEEREFEESEFSRP, L—8HMEERTUMEAT—EH

aiE.

7.3.2 MDS5 iz
OXEL S EHIERTES MD5 S, HEERGESESTD, I—8imMBEERTMEAT 884
BiE,
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W Winner Micro

IV EREERET

7.3.3 RC4 jnz

X5 RCA MEEE,

7.3.4 DES N%

525 DES MNEZMMRE, FF ECB # CBC MM,

7.3.5 3DES fiiz

Sx¥5 3DES MEMMEE, X ECB # CBC MR,

7.3.6 AES Nz

X5 AES MNZBMAR, ¥F ECB. CBC ] CTR =fER .

7.3.7 CRCINZ
X ELLSEHBHTES (RCIUHE, HEERFESEFRT, L —80MBERTLMEAT B
ya{d, X4F CRC8. CRC16_MODBUS. CRC16_CCITT #1 CRC32 MfhiEw, ZHHF@N/MH KA,
CRC32 HEARWT:
1. CRC-32: 0x04C11DB7
X32+X264+X23+X22+XT16+X12+XTT+XT10+X8+X7+X5+X4+X2+X+1
#HF ZIP, RAR, IEEE 802 LAN/FDDI, IEEE 1394, PPP-FCS 1/},
2. CRC-16: XFFMMP LI
2.1: 0X1021

X16+X12+ X5+ 1
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W Winner Micro

JVN  BEREETEGLR T

#HTF 1SO HDLC, ITU X.25, V.34/V.41/V.42, PPP-FCS CCITT MY,
2.2: 0X8005

X16 + X15+ X2 +1

# T USB, ANSI X3.28, SIA DC-07 Z#3¥,
3. CRC-8: 0X207

X8+X2+X1+1

7.3.8 TRNG FEMEA 428

W800 RFEPEMERINMALERER, PABRMERSHNF FLERIR, EHE R H B8 &

ad_trng_clks SHEHLEL ad_trng_dout, HFELEERARERENHNREESBEXME, EXE

#IZ577887F GPSEC FHEsIE D,

EXRBRERBUT:

1. {$58E TRNG_EN, i&E TRNG_SEL A 1, {§78 GPSEC 7725 0x48 &/~ TRNG HIH{E, &
PUEIRF ha % i BEA B 50 K BEALE S . B 8 N RAFB B BE SE N LFSR B9 iR &8 4L LFSR
8%, EEES BT RESEINEIESRT XORCHAIN & LFSR HEHRNELE, BUFMEDSE
28 TRNG_RANDOM o,

2. P4TEE GPSEC 7788 0x48 1ZENENE, Z778% TRNG_DIG_BYPASS RE A 1 WHF/ELE

BRREIETIE, EERBEMERNEHEFREEIZERSF28 TRNG_RANDOM o,
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W Winner Micro

JVN  BEREETEGLR T

74 FHiFEsEmER

741 ZHER5FE

*x 31 MEBERFFRTIER

m#e
am L] hia) fiiA S4B
ikt
RW RC4/SHA1/AES/DES/3DES/CRC/MD | 0X0000_0000
0X0000 | jRinitZ57588 SRC_ADDR
5 S iR
0X0004 SRR RS T DEST_ADDR RW RC4/AES/DES/3DES £ F Bayithit 0X0000_0000
0X0008 | REZEFE GPSEC_CFG RW EREGNZERREES TS 0X0000_0000
0X000C | 1=HIZH7Es: GPSEC_CTRL RW BB SRR HFeS 0X0000_0000
RW KeyO 1 32 fE—1HIA key 0X0000_0000
0X0010 | #44A O BRI ZFRR KEY0O0 (RC4/AES/DES/3DES) , £H CRC
Ci
RW KeyO /& 32 fUE—1HIA key 0X0000_0000
0X0014 | #48 0 BUZHERR KEYO1
(RC4/AES/DES/3DES)
RW Key1 1§ 32 I =PRI key 0X0000_0000
0X0018 | #4A 1 RIUZHFR KEY10
(RC4/AES//3DES)
RW Keyl & 32 U =PRI key 0X0000_0000
0X001C | #B 1 BUZHER KEY11
(RC4/AES//3DES)
KEY20 RW Key2 { 32 I =1 key 0X0000_0000
0X0020 | A 2 IRIIZHTE=R (3DES) , £/ iv1 & 32 AV
@£ (AES)

96




W Winner Micro

Zly

JK s 11

gV .

i

v

f LT

KEY21 RW Key2 & 32 (U =1HIA key 0X0000_0000
0X0024 | #A 2 BIUEERS (3DES) , ER VI & 32 U AE
@& (AES)
IREE 0 RuSE IVOO RW IVO 1§ 32 I A\ ¥Isa £ 0X0000_0000
0X0028
g5 (AES/DES/3DES)
IREE o 5uSE IVO1 RW IVO &5 32 i A\ ¥l mE 0X0000_0000
0X002C
B (AES/DES/3DES)
0X0030 | KEHEE GPSEC_STS RW BERBHINEERRSS TS 0X0000_0000
0X0034 | #E 0 FH1Fss SHA1-DIGESTO RW shal-digest0/MD5-digest0 0X6745_2301
0X0038 | HE 1 H17ss SHA1-DIGEST1 RW shal-digest1/MD5-digest1 OXEFCD_ABS89
0X003C | HE 2 HiFss SHA1-DIGEST2 RW shal-digest2/MD5-digest2 0X98BA_DCFE
0X0040 | H&E 3 FH1Fss SHA1-DIGEST3 RW shal-digest3/MD5-digest3 0X1032_5476
0X0044 | HE 4 F1Fss SHA1-DIGEST4 RW shal-digest4/CRC 0XC3D2_ETF0
0X0048 | RNG_result RNG_RESULT RW RNG #iH 0X0000_0000
4R 3 R FE=S Key30 RW Key3 1§ 32 fIE =4I key (RC4 B9 | 0X0000_0000
0X004C
256bit #&z()
4R 3 RSB E=S Key31 RW Key3 & 32 fIE =PI key (RC4 B9 | 0X0000_0000
0X0050
256bit #z()
0X0054 | TRNG B2 & TRNG_CR RW BEREN SR & 258 B k% 0X40

742 BEFEFS

* 2 MBRREESHFE




W Winner Micro

IV EREERET

i ihia) BRIFR A sfufs

RC4 128 256 1'b0

[31] RW 0: #Ri& RC4 fN% /% 2128 128bit K EH1T;

1: ¥Ri& RC4 INZ/ 2 2128 256bit IR EH1T.

RNG start 1'b0
[30] RW 1'b0: AR/FE RNG
1'b1: B35 RNG
[29] RW RNG Load_seed 1'b0
BEHEE O

1'b0: BENEAERSRINUT AR F, FEENAERENE

1'b1: ®pF NS A LAS FHIA S A BEALEL

[28] RW RNG switch 1'b0

25 4 B BEH ERAI (128,

1'b0: 16 1

1'b1: 3211

[27] RW des_soft_reset 1'b0

des REMISTAH/EEHBERE 0

1'b0: AFEEREMBARLEZHIPRE

1'b1: MBEERREEM AR

[26] RW aes_soft_reset 1'b0

aes REMTHKEEHEHMEO

1'b0: AFEEREMBARLE LIRS
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W Winner Micro

IV EREERET

1'b1: MBEERREEM AR

[25] RW rc4_soft_reset 1'b0

rcd REMREEGEHE O

1'b0: AFEREMBRLE RS

1'b1: MBEERREEM AR

[24] RW crc_datarev 1'b0

1'b0: CRCEIAHIEAR RG]

1'b1: CRC HMIA#IERE

[23] RW crc_chksrev 1'b0

1'b0: CRCHIBERARME

1'b1: CRCEHHBER KM

[22:21] | RW sub_mode 2'b0

BREBFERIERE:

0: DES/AES ZHE5%H ECB 81, TJEH CRC &% CRC8

1: DES/AES Z#3&5%H CBC, TIE A CRCEED CRC16_0 E=

2: AES BBEED CTREZR, tJEH CRC %8 CRC16_1 &=

3: AES BRIEEH MAC &3, tJEH CRC &%) CRC32

[20] RW encrypt_decrypt 1'b0

RC4/AES/DES/3DES EERINIZ o iR AR 0 ik 4%

1'b0: N%

1'b1: %

[19] RW gpsec_int_mask 1'b0
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W Winner Micro
I\ BEEMET

1'b0: RER#RAN/ AR5 TR P T

1'b1: BN/ R 52 A TP B

[18:16] | RW cypher_mode 3'b0
BEEERE

3'b000: RSV

3'b001:

3'b010:

3'b011:

3'b100:

3'b101:

3'b110:

3’b111:

RC4

SHA1

AES

DES

3DES

CRC

MD5

[15: 0]

RW

total_byte

BHETEMBZIRIEN byte M.

16'h0

7.4.3 TRNG &B4I5F5E

% 33 TRNG &Rz FISHFsE

ihia

BRAFREA

sfufs

[31: 7]

RE

(6]

RW

TRNG_INT_MASK

TRNG hlf mask

1'b1
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W Winner Micro
I\ BEEMET

0: TRNG &R _FIiRdf;

1: TRNG #EHRAR _EIRhT;

[5:3] RW TRNG_CP 3'do

TRNG #EHRIZFIES

2] RW TRNG_DIG_BYPASS 1'b0

TRNG #FFEER bypass:

0: TRNG EHRHTELE;

1: TRNG BHRARHITELIE;

(] RW TRNG_SEL: 1'b0

RNG #HBERES,

0: #7728 0x48 B/x WRBHARREESER;

1: H1F2 0x48 £/~ TRNG HHER;

[0] RW TRNG_EN: 1'b0

TRNG ERFEEEES. 88X,

0: TRNG #E#Z1E;

1: TRNG #EHRFFBIE;

744 EHFESR

xR 34 MMEBEREFISFFR

f ihia BRIFR A sfufs

(31: 2] RE
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W Winner Micro

KB B B 1

F Vv

(1]

RW

sec_stop

15 1E =B IEAE AT B MR R AF

1'b0: T

1'b1: jn/fE3=1E

1'b0

[0]

RW

sec_strt

BEINARE,

1'b0: REFHN/ M=

1'b1: Baiin/fE=

SRR ERAEN byte MR, BHEBEO

1'b0

745 RESES

& 35 MBEHREF 728

i8]

BRIER

sfufE

[31: 17]

S
By

[16]

RW

int_flag

1555

LGS

A

i

1'b0: RF=EENN/BR% e b i

1'b1: FEEM/ RS BT

1'b0

[15: 0]

RO

transfer_cnt

HAMERRBFT T

BREHAFEMBZNE 0, HEHFRITE.

16'h0
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W Winner Micro

JVN  BEREETEGLR T

8 RSA MMZEER

8.1 IhEEMLR

RSA ZEEH LIRSS, 124 Montgomery(FIOS &%)ERIZHEINAE, BLE RSA MAFESLI RSA &

5. ¥ 128 i1Z 2048 (iR,

8.2 FEHRHE

® 7HF 128 1uUF 2048 {tEk (RFKER 32 UHBHE)

® iED*D; X*Y; D*Y; X*X & 4 NMERER

4

8.3 IfgEHEIAR

8.3.1 #&3EINAE
RSA iZ&E @b 1228, 1214 Montgomery (FIOS &%) ERIzEINEE ., oS RSA BFE—EISLI RSA

&k, 35 128 UF 2048 (&,

8.4 FHiESEER

841 ZHEFHRIEX

% 36 RSA HiFEa7%E

{5 it it B &5 i) faik SufE
0X0000~0XO00FC | i X 728 XBUF RW HIE X 7R
0X0100~0X01FC | ¥iE Y F1788 YBUF RW HiEY HEFH
0X0200~0X02FC | ¥iE M H1788 MBUF RW HiE M HES
0X0300~0XO03FC | ##E D ZH1728 DBUF RW #iE D 78
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W Winner Micro

KB B B 1

gV

0X0400 RSA % H1788 RSACON | RW RSA 124 ZH1F88 0X0000_0000
0X0404 BHMC HER RSAMC wo BHMC HER 0X0000_0000
0X0408 BH N H7735 RSAN RW BH N F735 0X0000_0000

842 HIEXSF=%
XBUF X138 X (2048bit) H9&MX, ¥R haddr {88 0000h~00fch, XA TE

% 37 RSA i X =88

000h 004h ocosh | L 00f8h 00fch

X[31:0] X[63:32] X[95:64] | X[2015:1984] | X[2047:2016]

843 HIRY FFE
YBUF XR#3E Y (2048bit) B9EFX, XA haddr {8 0100h~01fch, XRAINTE:

% 38RSA IR Y 7=

0100h 0104h oilosh | . 01f8h 01fch
Y[31:0] Y[63:32] Y[9s:64] | 0 ... Y[2015:1984] | Y[2047:2016]
8.4.4 #iEMFHEH
MBUF X R##E M (2048bit) BEMX, X$K haddr {3 0200h~02fch, X$RAMNINTE :
% 39 RSA B M FH1za8
0200h 0204h o208h | . 02f8h 02fch
M[31:0] M[63:32] M[9s:64] | 0 ... M[2015:1984] | M[2047:2016]

8.45 #HUED FE=s

DBUF XR#3E D (2048bit) BIEH KX, XA haddr {88 0300h~03fch, XM TE:
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W Winner Micro

IV EREERET

% 40 RSA ##z D H17=8

0300h 0304h 0308h | ...... 03f8h 03fch

D[31:0] |D[63:32] |D[95:64] | ...... D[2015:198 | D[2047:2016

4] ]

8.4.6 RSA 24|ZH17sE
RSACON, RSA 2%l 1728, SLFRYIEZ(E)A 32bit H1FE=R.

£ 41 RSA RHISFEFESS

i ihia) BRIER sfufE
[31: 6] RE
(5] RW BRBHEFN. REE 1" BRRREE, 28ERE, BHEHE "0 . 1'b0
(4] RW RUERSMUINEE, BBM. REHEE 1" BITREMN, SURRE, BHEDE 1'b0
ugr

TIRESHMCHMN H O,

2. EHERG (bitsE 1), BAMAE “1" , 2L IEMFHNIEE (Y bit0 FT

B, RRREMBLIITTE, BERLILL), ERBHEEPK (X, Y, M, D)

TELTRNBIZELERSRE,

[2:3] |RwW RFRIAERE, 2'b0
2’'b00: X=D*Dmod M
2’'b01: D=X*Y mod M
2’'b10: X=D*Y mod M

2'b11: D=X*Xmod M

[1] RW {RE8 1'b0
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W Winner Micro

IV EREERET

[0] RwW BREZETHIRR, SBR. BHE 17, BEE 0" . BHE "1" T, 1'b0

8.47 ZH MC H1Fs8

% 42 RSA SH MC FH1728

i ihia BRIFREA sfufs

[31:0] | wO RSAMC X R S#1 MC (32bit), Ef{E£ 0, EHENZ 0, 32'h0

8.4.8 ZSH N FHiFss
RSAN SR N (7bit), N EAEREERI 32 69, BNNEIEA 1024bit fERIZE, RS N
=32, MZSEREAN, BUE 7 CAEXEIE, LHEKN, 525480, /&2 0,

X 43 RSA S N H1i7:8

i hia) #RIERE S4B
[31:7] RE
[6:0] | RW RSAN XM 2% N (7bit), N EAEREERI 32 B1E, 7'ho
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W Winner Micro

JVN  BEREETEGLR T

9 GPIO #&#k

9.1 IhEeMR

GPIO = HIZ8SLH 7 HAERT GPIO BMIECE, [FHF 8B 5 @ 8ViR/E GPIO,

81 GPIO HioJIBT R BIREE, REEFABARD. BhkD, REESFE. L. TRHRT,

REHE LG, TRG. Xa. SEF. REFPEMAT,

9.2 TEHM

® ¥ GPIO R E
® T GPIO thiffcE

o it 48/ GPIO TJH

9.3 IpgEHEIR

W800 thiZ4tAY GPIO A A®WAH, —4H A GPIOA, —#H7 GPIOB, GPIOA 1 GPIOB FZ&sLiatthit R

SAFPFEREMEE 10 fEAREZHIN GPIO EAIE, % GPIO EREEFFRPIINMAEN 0 A

E.I-o

GPIO FRzH|FH 7 AR GPIO 895, 1 RRXNYNAEY GPIO /EAESIH, 0 FRXINE GPIO

ERBANSIH,

GPIO L THZHIFFe2 AR HIMEN 10 B9 ETFRINEE,
GPIO Lz FES[ABEER IREN 0 RRITHHERM 10 B9 ERIINEE, REN 1 RRXF L THINEE,
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W Winner Micro

JVN  BEREETEGLR T

10 EEWNEHIESN 10 ERE.
GPIO THIIZHIBFERASEN REN 1 XRITHHER 10 BITHINAEE, IREN 0 R RXF ETHINEE.

10 EEWNEMIESN 10 ERE.

GPIO #IEFHFRAERKENBARSHETREA 10 NEFE, FRENGERSHITUEAN 15E 0 5%
10 MYIHEF, HFRZE GPIO HEFERESFRIES, RBHE GPIO MEFERESERREN 10

BHE, GPIO MIESHRAEIES,

GPIO EHIRMHEMANESHNINEE, BIZEE GPIO D HEX I FFR o I HREFEN AR E TR
BTN, HXIMN 10 HBMAGESHEMALIRENSEY, LIRS EFMASE EARMAS, BISiE

GPIO fhltr, EIRZE MCU &IE, MCU SEERENNDERS, UEDEhRiL.

9.4 FHiFESEER

941 FHFE:RFFX

% 44 GPIOA Z178%%

{migitiit am &5 ihin) ik SfifE
0X0000 GPIO #iz&H 728 GPIO_DATA RW E5 GPIO HETEUE 0X180B
GPIO_DATA_ E | RW BLE GPIO_DATA BOfERENL OXFFFF
0X0004 GPIO #iR{ERES 1758
N
0X0008 GPIO Az &HFaE GPIO_DIR RW BE GPIO Aa 0X0000
GPIO_PULL_E | RW BCE GPIO L7 OXFFFF
0X000C GPIO LthiinHEHFss
N
0X0010 GPIO EREREFE GPIO_AF_SEL | RW BLE GPIO EFTNREERELL OXFFFF
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W Winner Micro

> > /s /il 7,
JV\ BCEERAET
0X0014 GPIO EREREFFE 1 GPIO_SF_S1 RW GPIO € BTN REER S b b 0X0000
0X0018 GPIO EREEZFEFRRO0 GPIO_AF_SO RW GPIO & BTN RBER AR b UL L 0X0000
0X001C GPIO THizHIH1F58 GPIO_DN_ENA | RW BLE GPIO THI 0X0000
0X0020 GPIO FHifit & HF LB EZH7ESE | GPIO_IS RW Bt & GPIO M Bt & A= 0X0000
GPIO A A S E S RW B E GPIO A Aft AR 0X0000
0X0024 GPIO_IBE
=8
GPIO Bl F PR AR ES RW & GPIO i LAt A EIE | 0X0000
0X0028 GPIO_IEV
P B fhA
0X002C GPIO R B S 175 GPIO_IE RW BLE GPIO dhif{E &g 0X0000
0X0030 GPIO B EPIRSH 7R GPIO_RIS RO i) GPIO BBk (MASK &) 0X0000
RO Fif] GPIO BR3P EIRZS (MASK | 0X0000
0X0034 GPIO F#/E P ErRSH 78 GPIO_MIS
E)
0X0038 GPIO BBz HFaR GPIO_IC WO 24 GPIO TSR 0X0000
% 45 GPIOB H778:%%
{migitiit am &5 ihin) fifi ik S48
0X0000 GPIO #iz&H 728 GPIO_DATA RW E5 GPIO HHTEUE 0X0000_7304
GPIO_DATA_ E | RW BLE GPIO_DATA BOfERENL OX7FFF_FFFF
0X0004 GPIO #iR{ERES 1758
N
0X0008 GPIO Az EHFaE GPIO_DIR RW BE GPIO Aa 0X0000_0000
GPIO_PULL_E | RW B E GPIO I OXFFFF_FFFF
0X000C GPIO Lhiinh&HEaE
N
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W Winner Micro

JK s 11

gV .

il

Jv

f LT

0X0010 GPIO ERERE 7 GPIO_AF_SEL | RW Bt E GPIO EFTNREERE(L OXFFFF_FFFF
0X0014 GPIO EREREFFR 1 GPIO_SF_S1 RW GPIO EATNEEER Sl | 0X0000_0000
0X0018 GPIO EREEZFEFRRO0 GPIO_AF_SO RW GPIO S BTNREER AR/l | 0X0000_0000
0X001C GPIO THiEHIZH1F58 GPIO_DN_ENA | RW BELE GPIO THI 0X0000_0000
0X0020 GPIO it R FEEEZHFE | GPIO_IS RW BLE GPIO B hBrfilA = 0X0000_0000
GPIO thifBiAM A S E S RW B E GPIO A Aft AR 0X0000_0000
0X0024 GPIO_IBE
e
GPIO thif E FiRARA R ES RW B2 E GPIO tolf ETBiAfAtASE | 0X0000_0000
0X0028 GPIO_IEV
e SRETMA
0X002C GPIO trlf{EREBC B &7 88 GPIO_IE RW B2 E GPIO thBf{EaE 0X0000_0000
RO il GPIO B EPIKZA (MASK | 0X0000_0000
0X0030 GPIO B BPIRS S 1728 GPIO_RIS
)
RO Zif GPIO B/ & Bk 7&& | 0X0000_0000
0X0034 GPIO R/ P RIS H 78 GPIO_MIS
(MASK J5)
0X0038 GPIO il IRz T H 725 GPIO_IC e} 24 GPIO BB 0X0000_0000

9.4.2 GPIO #5175

% 46 GPIOA HUES 7

8]

#BRIEREA

SfE

[15: 0]

RW

GPIO HHI#UE, S BIT SHEME GPIO L3t

16'h180b

% 47 GPIOB #iE 51788
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W Winner Micro

JVN  BEREETEGLR T

fir hia) #ERE SufE
[31: 0] RW GPIO HHi%E, & BIT 5HME GPIO 43t 32'h7304
9.43 GPIO #iEERES 78
7% 48 GPIOA #iE{EReH 1725
fir hia) 1R {EREA SH{E
X$R. GPIO_DATA B9 BIT f£8841, RBXIRL BIT A 1 B, X GPIO_DATA #8RI{f# | 16'hffff
EA B, & BIT SHEMNK GPIO XM, 1'bx:
[15: 0] RW
[X] = 0, GPIO_DATA[X]RE]i£ 5
[x] =1, GPIO_DATA[X] o3& 5
% 49 GPIOB #iE{EReS 738
fi ihia) $R{EWEA SH{E
SR GPIO_DATA B9 BIT {E8E, RAEXR BIT A 1 8, X GPIO_DATA #8MNAIHYIE | 32'h7fff_ffff
E4 B2, & BIT S8R GPIO L3R, 1'bx:
[31: 0] RW

[x] =0, GPIO_DATA[X] R E]iE£E

[X] =1, GPIO_DATA[X]Ti& 5

9.4.4 GPIO FOEHSES

% 50 GPIOA FFASHI 57758

ihia

BRAFREA

sfufs

[15: 0]

RW

GPIO A aiz%, & BIT 5#HMA GPIO £LXJ 5, 1'bx:

16'h0
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W Winner Micro

IV EREERET

[X] =0, GPIO[X] A%

[X] =1, GPIO[x] A% H

£ 51 GPIOB A0z H17:5

i hia RIEREA =R V|
GPIO /@4, & BIT 548K GPIO £&XI[, 1'bx: 32'h0
[31: 0] RW [x] =0, GPIO[X] A %A

[x]=1, GPIO[X]R&H

9.45 GPIO ETHIZHIFE=S

£ 52 GPIOA LhiR4|H 1788

fi ihia 1BRAFR A S

GPIO LHiiz#l, & BIT 548K GPIO £&XI8, 1'bx: 16'hffff

AR ZEERAEEHR

[15: 0] RW
[x] =0, GPIO[x]& L#I
[x] =1, GPIO[X] & Lz

i hia RIEREA SHE

GPIO THiiz#l, & BIT 5N GPIO £&XI[, 1'bx: 16'h0000
IR ZFERAEEN

[15: 0] RW
[x] =1, GPIO[X]& T~z
[x] =0, GPIO[X]& I
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W Winner Micro

JVN  BEREETEGLR T

% 53 GPIOB L THiRHIFF=

i ihia #BRIER A sufE

GPIO thuis#, & BIT 5#ME GPIO Z3tRz, 1'bx: 32'hffff_ffff

AR ZBFRNEER

[31: 0] RW [x] =0, GPIO[x]& LI

[X] = 1, GPIO[X]F L$I

i ihia) BRAFIREA sfE

GPIO THiiz#l, & BIT 548RIAY GPIO XI5, 1'bx: 32'h0000_0000

AR ZBERNEEX

[31: 0] RW [X] =1, GPIO[X]& FHL

[x] =0, GPIO[X] & T HI

946 GPIO ERERSERSR

% 54 GPIOA EREFRSF8

f ihia BRAFR A sfufE

[15:0] Rw GPIO ERINREMERE(L, & BIT XYNAHMN GPIO EATIRER T, 1'bx: 16'hffff
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W Winner Micro

IV EREERET

[x] =0, GPIO[X|E I REX A

[X] =1, GPIO[X|E FRINEEITFF

x] =18, ERMEEEBURT GPIO_AF_S1 #1 GPIO_AF_S0 W NS 128848 M BIT

BIRES

S1.[x]=0, SO0.[x]=0, EMINEE 1(opt)

S1.[x]=0, SO.[x]=1, ERMEE 2(opt2)

S1.[x]=1, S0.[x]=0, EFI#E 3(opt3)

S1Ix]=1, SO0.[x]=1, EFRI#EE 4(opt4d)

[x] =0 B, #H GPIO_DIR[x]=0, B GPIO_PULL_EN[x]=1, W GPIO ER A

opt6 #2#1 10 Th8E

10 ERMEES AN SINERXER

% 55GPIOB EHiEFSFESR

f 8] BRAFIREA sfE

GPIO ERINAE(ERENL, & BIT YRR GPIO ERMEERSTHH, 1'bx: 32'hffff_ffff
[x] =0, GPIO[X|E I REX A
[x] =1, GPIO[X|E AT RESTFF
[31: 0] RW
IX] =18, SRMEEEURT GPIO_AF_S1 1 GPIO_AF_SO M MN5728848 4 BIT

BIRAS.

S1.[x]=0, SO0.[x]=0, EMI#E 1(optl)
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W Winner Micro

IV EREERET

S1.[x]=0, SO.[x]=1, ERMEE 2(opt2)

S1.[x]=1, SO.[x]=0, ERIEE 3(opt3)

S1[X]=1, SO.[x]=1, EMINEE 4(optd)

[x] = 0BY, %2R GPIO_DIR[x] =0, H GPIO_PULL_EN[x] =1, Tl GPIO EFA

opté 1EHL 10 IhEe

10 ERMEES AN SINERXER

947 GPIO EREERSFFH1

£ 56 GPIOA ERIERFFsE 1

fi ihia) 1R {EER SufE
GPIO E AiTREERMS ML, F GPIO_AF_SO HEREEFHIAE 16'h0
[15: 0] RW
10 ERAMREERATRSIMERXEK
% 57 GPIOB E ik HFaR 1
fi hia) R {E A SufE
GPIO ERMREEFAMIS AL, 0 GPIO_AF_SO HRAXEERAINEE 32'h0
[31: 0] RW

10 ERMRESAERSINERXER

948 GPIO ERERSZHERO

% 58 GPIOA EHEREFF=R0
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W Winner Micro

FAANR X ik
fir hia) B IEREE SufE
GPIO ERIIREEEF R, A GPIO_AF_ST HEREEFINEE 16'h0
[15: 0] RW
WEIEEE S GPIO_AF_SEL 7788108
% 59 GPIOB EHIEHEFHFR0
fir hia) R IERER SufE
GPIO £ FAIhREEFAIRIMALAL, ] GPIO_AF_S1 HERESFAINAE 32'h0
[31: 0] RW
MEIEES M GPIO_AF SEL Z77281% A
9.49 GPIO itk TR EFF=
% 60 GPIOA thififit R HNECE S 17 8%
fi hia) R {E A SufE
GPIO Hyhifi& A=, 4 BIT SHMAY GPIO Z&X4M, 1'bx: 16'h0
[15: 0] RW [X] =0, GPIO[X] KT i iBRE &
[x] =1, GPIO[X] P ki } B8 TRl
% 61 GPIOB e A TN ECES 728
fi ihia) 12 {E A SufE
GPIO it 7530, & BIT S54EMHI GPIO X4/, 1'bx: 32'h0
[31: 0] RW

[x] =0, GPIO[X]H i R iARE A
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W Winner Micro

JVN  BEREETEGLR T

[x] =1, GPIO[X]¥ B A B it &

9.4.10 GPIO hifinAfM A E X B EFFE

% 62 GPIOA B Gt A BN ELESF=R

{iz hial $R{ERER S{ufa
GPIO thipn Bt &4, 5 BIT SN GPIO £XJ5, 1'bx: 16'h0
[15: 0] RW [x] =0, GPIO[X]in Gt A& S BriE=U H GPIO_IEV HiE

[X] = 1, GPIO[X]X A &R fit A& o B

#& 63 GPIOB iR RN ET 75

fi hia) R 1ERER S{ufa
GPIO thifisiRf &&=, & BIT 5N GPIO &XF M, 1'bx: 32'ho
[31: 0] RW [x] =0, GPIO[X]i#;Gfit A T ETNH GPIO_IEV HRiE

[X] = 1, GPIO[X] ¥ A &R il A& P i

9.4.11 GPIO tiff E FiBGREA B ESF=R

% 64 GPIOA thiff E PG A B ES 788

i ihia #BRAFREA sfufE

GPIO $hlif F PR A S SREFAAER, & BIT 58 GPIO £XI8, | 16'h0
1'bx:
[15: 0] RW

[x] = 0, GPIO[x]sh ¥ AR BB S B T I iE AR

[X] = 1, GPIO[X|ch i 5 & E P FHRRE
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W Winner Micro

JVN  BEREETEGLR T

% 65 GPIOB thliff F FiniAft kB ESF=S

fir hia) R IEREE SufE
GPIO i EFiERMARSREFARERIERE, & BIT SHEME GPIO L3R, | 32'h0
1'bx:
[31: 0] RW
[x] =0, GPIO[X] i AR BB 5 T B iE AR A
[x] =1, GPIO[X]F Hr AE BT EHIEAA
9.4.12 GPIO ififEREEC B & 17 %
& 66 GPIOA thiTfEREFC B S1Fas
fir hia) R IERER SufE
GPIO hEf{EREE S, & BIT SHERAY GPIO £&XIRL, 1'bx: 16'h0
[15: 0] RW [x] =0, GPIO[X] B & %
[X] =1, GPIO[X]h ¥ fE Bt
% 67 GPIOB thififsEEC B &7 2R
fi hia) R {E A SufE
GPIO thiifEREsREl, & BIT SMEREI GPIO £&XIRZ, 1'bx: 32'ho
[31: 0] RW [x] = 0, GPIO[X] B L

[x] =1, GPIO[x]H Kr{E 4E
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W Winner Micro

JVN  BEREETEGLR T

9.4.13 GPIO B PR SF8

% 68 GPIOA B ERRESHEES

fir hia) R IEREE SufE
GPIO B HPIRA (MASK BT), £ BIT S#RH GPIO £33z, 1'bx: 16'h0
[15:0] RW [X] =0, GPIO[X];& B BF =4
[X] =1, GPIO[X] & lF=4%
& 69 GPIOB RPHRIRSEHFae
fir hia) R IERER SufE
GPIO P RPIRZS (MASK AT), & BIT 5#8HY GPIO Z3JfZ, 1'bx: 32'ho
[31: 0] RW [X] =0, GPIO[X]|;Z B h =&
[X] =1, GPIO[X]E =4
9.4.14 GPIO Fii/z PR EF 7=
% 70 GPIOA Bz h R EF 728
fi hia) R {E A SufE
GPIO B#/aP RS (MASK f5), & BIT SHMAY GPIO &M, 1'bx: 16'h0
[15: 0] RW [x] =0, GPIO[X];& B #iF=&% (MASK/JT)

[x]=1, GPIO[X]® B =% (MASK /T)

% 71 GPIOB RES DU S5
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W Winner Micro

IV EREERET

i hia RIEREA SHE
GPIO Bi#/aF kS (MASK/E), & BIT SHERM GPIO £&XIR, 1'bx: 32'ho
[31: 0] RW [x] =0, GPIO[X];Z B4 (MASK/T)

[x] =1, GPIO[X]F =% (MASK )

9.4.15 GPIO HREfiERRIZHIFH178

% 72 GPIOA thiriE Rz H H178

i hia BRIEREA SHE
GPIO &z, S BIT SHEMEY GPIO XAz, 1'bx: 16'h0
[15: 0] RW [x]=0, ZatE

[X] =1, 588 GPIO[X]BHIRAS

% 73 GPIOB B &Rz H H 1728

i hia RIEREA SHE
GPIO thERIREl, = BIT SHEMNEI GPIO Z&XF R, 1'bx: 32'h0
[31: 0] RW [x]=0, XTafE

[X]=1, &k GPIO[X]HBTR
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W Winner Micro

JVN  BEREETEGLR T

10 =& SPI B ing)se

10.1 W EERE IR

FRETEH SPI MEEMY, BENESENZENKERI, ENTLRERTEERRND, REF

T E$R=RA 50MHZ,

10.2 &4

o EZEA SPI X
o TLIEMBTHNES
o EE3i% 50Mbps EX

o BEMMEIN, EEM4HEFTS DMA

10.3 IfgEHIR

10.3.1 SPI HMY{E
SPIMEMNLRIE, BEE—ITEREN—ITHSINRE, FEELD 4RE, BXL L3RI (R
EERET). 2312 SDI (BUEHA). SDO (HUEHL). SCLK (Bteh). CS (Kik).

(1) SDI - Serial Data In, SBITEHIRHA

(2) SDO - Serial Data Out, SB{T#IEHE

(3) SCLK - Serial Clock, B#0ES, HEIREFE

(4) CS- Chip Select, Mig&EFEgEES, BEIREEH.

Hop, (S EMNBREERECHETIEFES, UMEHRABFHREESHALAENEREESH (8
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W Winner Micro

JVN  BEREETEGLR T

BAEREM), ERFFENTRNREFER, XMEER—RBL LEES A SPI REMATEE,

BRY LIk 4 IRIESLZ2/E, HSPIREFSIMEMT —HR INT 4%, SMNREBFHEFELEN, E—1PTR

RE YT, SEREENER LR,

SPIENREIHIER TN, R —N—EmE, B SCLK 24tayshfkid, SDI, SDO METF
Lok e R ARG, SRR BT SDO 4&, $URENT EARE TR KT, EXEEN THRIGT
EFEHGEE, TR —UEIEERE, BACERRERE, Hit, E20FE 8 XNHESHXE (LG

MTBRA—IR), FHESTH 8 (EIRRIEHE

SCLK ES &R EREEH], NIREAEEFESZ. £—MET SPIIREP, ELF-INEERE.
10.3.2 SPI TEid#&

A REREY HSPI 241 wrapper 12%I28—&E T1EMY, wrapper 12528 ERER DMA, &3 DMA LI
HSPI &R FIFO MG A REREFZENEIERGE, ZHRFREASIIN, RUARTEXOHIRERZRI

Ui, AFBEERBEREEREEER, DUREE wrapper 24238 N EY S 78R

XF wrapper 2H2B0EANE, BFSEHEXED,

10.4FF_ AR

10.4.1 HSPI it H AEPIRIEN S 1ER80IE

& 74 HSPI AERIF 0 H 1788

ms it B U] i) ik siE
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W Winner Micro

JV\ BREERLAE
RW &R TX # Rx FIFO 9%, [EEF | 0X0000_0000
0X0000 HSPI FIFO 5= 5728 CLEAR_FIFO
SRS EMAGI TR B
RW B & SPI B HIMETL AR K/NikEE | 0X0000_0000
0X0004 HSPI BEE &= SPI_CFG
=1
RW Bt & ahb master ihi8) 2481 0X0000_0000
0X0008 HSPI B ELE F 1728 MODE_CFG
burst £E
SPI_INT_CPU_ | RW BEETHESEEE 0X0000_0003
0X000C HSPI th B B 251728
MASK
SPI_INT_CPU_ | RW REVARSE R P RTIRZS 0X0000_0000
0X0010 HSPI D HTIRSH17ES
STTS
0X0018 HSP| #3E & EZ1E88 | RX_DAT_LEN RW BB A LENEIERE 0X0000_0000
10.4.1.1 HSPI FIFO 52251785
% 75 HSPIFIFO 5251788
{i ihia R1ERER =R IV |
[31:1] | RO {RE8
Clear FIFOs, BB X M1 Rx FIFO A ZE, ENSRESEMRANTELIHEE (&K | 1'b0
HIE PN HFEERI)
0: AiEBR FIFO
[0] RW
1: BHREN
RUEN, BHEE
O MBEESMEBNBE, TEXRANERNESEMERE: rst_n
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W Winner Micro

IV EREERET

10.4.1.2 HSPI BEEHFEE

* 76 HSPI i ES7728

fir hia) $R{EREA SH{E
[31:4] | RO =&
RW Bigendian, spi &0 T3S EURMN A/NHER, 1'b0
3] 0: XF/NREUEER

1: X KHHIEER

spi_tx_always_drive 1'b0

[2] RW 0: spi ML RBEREENNEN, HENZASHE

1: spiEH—BEBX

SPI CPHA 1'b0

(1] RwW 0: @R A

1: £HEER B

SPI CPOL, SCK 7E IDLE BY894R/M 1'b0

[0] RW 0: SCKIDLE B4 0

1: SCKIDLE B4 1

10.4.1.3 HSPI X B EFHFES

£ 77 HSPI EXBLES 788

f ihia BRIF R sfufs

[31: 1] RO R
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W Winner Micro

IV EREERET

Burst len, ahb master ifja 22089 burst KE 1'b0
0: burstlenh 1z
[0] RW

1: burstlen A4 =F

BWIRE R 4 NFH burst &5, XA spi IOMXRSE, ol MRIERBIR

10.4.1.4 HSPI F B ESFES

% 78 HSPI hlfEe B S 1728

i ihia) BRIEREA s1ufE
[31:2] | RO REB
IntEnRxOverrun, RxOverrun S ET{EAE 1'b1
M RW 0: Rx FIFO overflow thBf{EaE

1: RX FIFO overflow b AR{E

INtEnTxUnderrun, TxUnderrun Soii{EgE 1'b1

[0] RW 0: TXFIFO underflow h#ffEgE

1: TXFIFO underflow thifAR{EARE

10.4.1.5 HSPI EPIRSH 7R

% 79 HSPI RS S 788

{i hia R{EREE S{ufa
[31:2] | RO RE
RxOverrun 1'b0
[1] RW
0: Rx FIFO overflow
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W Winner Micro

JVN  BEREETEGLR T

1: Rx FIFO overflow

5152

TxUnderrun 1'b0
0: TXFIFO underflow
[0] RW

1: TXFIFO underflow

5152

10.4.1.6 HSPI #iE LEKESHFR

% 80 HSPI #iE LEKESFFE

i ihia) BRIER sfufE
[31:16] | RO R
Rx_dat_len 16’'h0
[15:0] | RW RO EENSERE, BUAFH
LRREBEFNELE, NRLERKEAREF, @LRE,

10.4.2 FEAiKiH1E HSPI 248 FFR/5IER

ENRBIEER SPI th A& SPI EZOFFR. KIKEBREAN—TFH, HERKEEEARD

F,
£ 81 HSPI EOEBEFER(FIREHI)
wmi
B ] o) ik =L |
ik
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W Winner Micro

IV EREERET

FEHURE, spi EALERIKREUM
0X02 | REBIEEES 7R RX_DAT_LEN RO 0X0000
device IFiEENEIREE

MRS, BTHERETU

0X03 | TREEIRESFR TX_BUFF_AVAIL RO 0X0000
TREEHERS

0X04 | &8 RSV RO

0X05 | FEFEL &S 788 SPI_INT_HOST_MASK RW BB R 0X0000

PHORSFES, spi ENEEZAL
0X06 | PETRSHERR SPI_INT_HOST_STTS RO 0X0000
HWINEEEHIELE

0X07 | RE& RSV RO

Spi EHEE ZFHF=REORMRE

0X00 | HIEEHKO 0 DAT_PORTO TEREE, TRBIHEBEIEMNERZ
RW

w0

Spi ENEY ZFHF=REORMRE

0X10 | #¥EEwO 1 DAT_PORT1 TEREIE, TRERE—TEIEMER
RW

Zim

Spi ENBEIZFEHROMNRET K

0X01 | ®<iKO0 DN_CMD_PORTO WO IR, TRIENGSSEIEER
im0

Spi ENBIZFERAMNRET K

0X11 | ®w<iKa 1 DN_CMD_PORTT WO WY, TARE—MESEIERE
AZzisd
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W Winner Micro

JVN  BEREETEGLR T

10.4.2.1 HSPI RERFIEKESFR

£ 82 HSPI FKEMIBE K ES 728

fi E #BRAFREA sfufs

spi ENREFHFR, £ LELURR, EZRRRMM device iR S DR 16'h0

[15:0] | RO
BEAMESRG, HEKEHEFNELE, MR TEKEEANEF, WEHNE

by EEEE, S EBATRFET

10.4.2.2 HSPI TR#IEIFESEHE

% 83 HSPI T REUEIRES 28

fu hE BRAFREA sfufs

[15:2] | RO RE

tx_cmdbuff_avail 1'b0

RS &IE cmd B buff 2FTTA, WRETH, WEHTLUTA cmd,

[1] RO
0: &% buff XoJH
1: &% buff o]
tx_buff_avail 1'b0
RS KX buff 2B 0JH, MRTA, WENTUTRESE.
[0] RO

0: &% buff RoJH

1: KiX buff o[
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W Winner Micro

IV EREERET

10.4.2.3 HSPI i ES 7S

£ 84 HSPI hEc EF 788

fi ihiE RIS SiE
[15:1] | RO =B
IntMaskup_dat_cmd_rdy 1'b0
o i B
[0] RO 0: RIS BEHEER, TAFEDiRT
1: BT RERK
E: BNRATINECARBNDEER, XFETURSHE.

10.4.2.4 HSPI B HPIRSHFR

% 85 HSPI IR ESS 728

fi ia BRIFRE SuE

[15:1] | RO RE

up_dat_cmd_rdy 1'b0

@ SPI EHLF=E PR EPIRS S 788

[0] RO 0: HIEFTIREERY

1. HEABLELEERYT

10.4.2.5 HSPI #idEi%M 0

% 86 HSPI 4RO 0
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W Winner Micro

FAANR X ik
ihia) $R{EREA sfifE
SPI £HB 1T 1ZFH 7880 O device #HITHIEER, MZS5FEREH, M TARH
RW ', NizHEREL, o LEHE, IREEERNMFEEEIS RERT R
B, NRE—XIEHXASEED DAT_PORT1, HEMXEA DAT_PORTO,
10.4.2.6 HSPI #iEixA 1
& 87 HSPI #i#Eix O 1
ihia $R{EREA sfE
SPI EHBIF 1% FH 7880 O device #HITHIE LR, MZS5FEHREH, B TAH
RW B, NzHERLL, o LERE, IREEERNNFEEIS RERT R
B, NRE—RIEMEAZHEREO DAT_PORT1, HEMXEM DAT_PORTO,
10.4.2.7 HSPI <%0 0
#& 88 HSPI&<i%O 0
iHiE IRIEGE sufE
SPI B3 1ZFH 780 O device HITHSRE, MiZSFEHREH, B TR
Q. NMREAEZBNGSREBEI S RERT RN, WRE—REHXASTFSR
RW % H DN_CMD_PORT1, HEH#XEHA DN_CMD_PORTO,

E: BEORBRTREHMESNENGS.
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W Winner Micro

IV EREERET

10.4.2.8 HSPI #&5<um0 1

£ 89 HSPI 55<&iw O 1

fi E #BRAFREA sfufs

SPI EHLET %578 O device #THERE, MZFHFREH, NI TLRS

L. MREAERBNGLSTRELISREDT TR, WRE—RERXBSEFSR

RW i# 0 DN_CMD_PORT1, EEHEA DN_CMD_PORTO,

E: WBORBARTRESHMESHNENGS,

10.4.3 S& SPI iREEHF/ERONF

FEIA SPIIESE, LAKRE SPI {{d5 HSPI #1THEIERE,

10.4.3.1 HIEER

HIERA D AR SEMEREERES, MTE., HhanSEHEEREN 8bit, HFEHKERBFEHENR
AR, KEAE, EFRSITX,
WLEN &S bit AIESIREN, HR 7bit At
® 0 FRTMEM 7bit ik ahiEE R

o 1 XRMEA 7bit it SR
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W Winner Micro
I\ BEEMET

8bits 16bits or 32n bits

CMD DATA

v1bits 7bits

r/w address

5 FAIHL SPI R #IRE R

AERBIFHRASFFRIRE, LU SPImREOERESFR (% 2), BIREKEN 16bit;
BEimH (#ERD 0, #iERO 1, w<iwM 0 MesimO 1) FaEdE, HIFEHKEN 32bit FELH

1L .
A,

TENEERONEESFRNNFE. NRERANEER/NHERX,

sclk [\ S\ SIS\ ST TSN ST

SDI x \Rw/ a6 X as X X a3 X Az X a1 X Ao X X
SDO— X KosXo14 X X o8 X 07 X X D0 )—
sSCsn \ [

6 HSPI HFE2RIER/E(KiKED)

132



W Winner Micro
SN BRER T

scltk S\ S\ S\ S\ WA
SDI - x/Rw\ a6 X(as X X a3 XAz }(a1 X a0 X_x XD15XDraX X o8 X7 X . XDoXx
SO — X )
scsn | [

7 HSPI 728 5 R (KiRE)

SDI x \rmwv/ ae X as X X a3 X a2 X a1 X a0 X X
SDO— X D7 X %8 X XDo XD15X X D8 )—

scsn |\ [

8 HfF=RRIF(/NRtE)

sSDo X )
scsn | [

9 HFRSRIF(NRE)

TEAMEISHIENNFE, HREKER 32bit NEHE, BRARR—IFHRE.

SDI x \Rw/ a6 X as X X a3 X a2 X a1 X a0 ) X
SDO — X
4—— Upper & bhits —™ <4—— |ower 8 bits ——®
sCsn "\ [

10 i (IR (KintER)

SDI - . Xo2a)X(oas)X Xotexors)(  Xos X o7 X XDt X oo X{x

—— UpperB bits —*™ 4—— Lower 8 bits ——
SDo X

),
scsn a
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W Winner Micro
I\ BEEMET

11 IwASHEE(KRER)

S o1 S A W Y VY UV W U Y U A Wy U L W O W

SDI e X a2 X a0 ) X
SDO — X Ko7 Xos X Xpo )preX. XDe o) XpiexXDai) . o X024)—
<4—— |ower 8 bits ——® 4—— Upper8 bits — ™
scsn \ s

12 % OERAE (VNBIE)

S O1R, SR [ U U VO U VY [ W VO U WY W W (U WY A W A
SDI - Kaa (a2 X ar X a0 X x (o7 (o8 X Xpo xpis) X(D8 Xpaax  XoiexX et XomD2a) x
— —

<—— | ower 3 bits 4—— Upper & bits

sDo %
scsn )\ A

13 I ASEE(NHIE)

i S MEIEZBULURESSFE, MERGLFRE, TURRENELRR, ARESRTNNY

FEZHE, REERLITL, ERGELNZRETH,

10.4.3.2 B %

FERZFERTL, JLGHFHNFREFNPBAVNIERNARRE, 28 4 M, UTHEFEIZE L

FMRMAMEEXR, BETRNE, SHBIAZF (CPOL=0,CPHA=0),

i MEIEZETLURESSFNE, MERGLSFRE, TURRELELRR, ARESRTNNY

HEZNEE., BEEERBITL, EREHR=REE,
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W Winner Micro

IV EREERET

O [ ——— 22 23 24

s L N L
<> <> <>

SDI

D

SDO

X
SCSnT ‘7

SDI

oo LT e HENENE
<> <>

SCSnT ‘7

14 CPOL=0,CPHA=0

SDI

S [ I U L e R O O
<> <>

SDO

X
SCSnT ‘7

SDI

S U U I I O e O I O
<> <>

seo x O G . &b G
SCSHT ‘7

15 CPOL=0,CPHA=1
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IV EREERET

8 6 R —— 22 23 24

s L L L e
- - -

SDI

)

SDO

X
SCSnT ‘

A G O Oy O O Oy
SPO x < KO >
SCSnT ‘

16 CPOL=1,CPHA=0

24

SB[
<>

Vs
H
e
) G
E

SDI

SDO

X
SCSnT ‘

A O, G G O O O O O,
spo x D G D, O b
SCSnT ‘

17 CPOL=1,CPHA=1

10.4.3.3 i

PSS HMIRERIXLTIRE, @i SPLINT EMftE, RELER,
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IV EREERET

spi_int EZ@8 spi FNBHEAEGSHFE LML, spi EHEDRN X OEOSFERN:
® SPI_INT_HOST_MASK
® SPI_INT_HOST_STTS

® RX_DAT_LEN

E: B LA — T, AESEELENMERTNE, MREENFELE, kR, 45
FERN TR, TERLEPHE—fS,

s
Bk [ 2
HSPI_INT_HOST_STTS RX_DAT LE SER TESPI_INT_HOST_STTS

L IAN T

spi_cs_n

Spi_int_n

St i

18 = SPI LB iriRTE

10.4.3.4 % SPI A IR TERTE
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W Winner Micro
FAAN FERG R A 1 L

spi host #E & 4F & s

> | WA A8 TX_BUFF_AVAIL

TX_BUFF_AVAIL[0]==1?

BN Z TR

I JF — IR R I% R A i 0x 210
(spitir 4 90x90)

FBSR A Hh 000
(spifit % 90x80)

C TR S

B 19 MTEEREE

AR TANEENRELZUFNENM, MRIEEF, & 0455,
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W Winner Micro
VN BEER T

spi host %47 K T4
B

» | iR F R TX_BUFF_AVAIL

TX_BUFF_AVAIL[1]==17?

i AHAR > Z I K

R Ja — ORISR A E0x 11
(spifir 4 H0x91)

HERR A H#ihkox01
(spifin 4 N0x81)

C TR —

20 T LREE

AR TRNGLHKELRZUFARM, MRIERF, H O 55,
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W Winner Micro
I\ BEEMET

FfFspl B A I

y
AEFRAR T, B TP IR S
2F {7 #&SPI_INT_HOST_STTS

v
BEZF A7 #¥RX_DAT_LEN, #k737%
T EARRAR I K

A
spi hostHF 4G BUCE R, &
f—mit, KA 2 UszER,
W B f5 — IR R FH ik
0x10 (fiy40x10)
Hee R i hkox00 (A
4-0x00)

4
MO I e R, AR A T W
e 1 JE SR 2 A &

21 EITHRE(ER)RER

ETHIREN LTRSHRE—#,

BAFEIENE, LTNBENRKEQRZUFNEN, NMRERKEFREF, BHRSREETUN
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W Winner Micro
I\ BEEMET

=,

FERENZE, TNZEHFHEANGSRNEEUURELNE, AP UUREREEREFE—RERF

ARERIBER, FTBE—XRRERAKHMEREN 256 FH, MEEE—XRRERAHERKEN

1500 75, MERKERFBAMNREES, MRKEER, SBIRNRENHESD,
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JVN  BEREETEGLR T

11 SDIO &&= 4E

11.1 INEEREIAR

W800 &£/ Y SDIO i&&EiwiEN, EANMEE, TRSENEIENRE, AEERT 1024byte BIREH

FIFO, "R ENESSHFIIEERE,

112 EE4

® Z SDIO R#ISE 2.0
® TIFEANIEZFK 0~50MHz
e FiFE K 1024 =3/ Block

® i 1 Lu4F SD A 4 tuiF SD &

11.3 Ipgetik

11.3.1 SDIO 2%
SDIO 5\%:F0 USB S48, SDIO R\&thEmin, Hb—im2ENiE, B—in2ig&i, XA HOST-
DEVICE X#EANIRITR2HX 7T & DEVICE Kigit, FIEREEEEH HOST A HHLTFBEN, &
DEVICE i REALMBAT HOST B95<, BLTILAE HOST #4Ti®@E 7, SDIO # HOST o AEEES N

DEVICE,

£ SDIO R\ E X &, DAT1 (5S4 E R ATHi%. 7 SDIO 8 1BIT 23T DATO FIsR{EH%IE, DATI

FA{EDh T4, 7£ SDIO &Y 4BIT ¥\, ™ DATO-DAT3 FIsk{EHi%iE, Ho DAT1 ER/EDR%.
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W Winner Micro

JVN  BEREETEGLR T

11.3.2 SDIO &%
SDIO 5\% L#32 HOST iz k215K, /3 DEVICE iwEAER, HPERMENTISEEHIEER:
e Command:ATHEEHN®S, 2M HOST A& DEVICE Fh), HbhHd 2@ CMD 5
SEHRE;
® Response:[@E DEVICE ;REH,E8 Command BIEIR, thE2iEiT CMD &&%8;
® Data:HIERWAMEIEEN, TLUEER 1 HEX, LoTLURER 4 KR, #1E 28I DATO-
DAT3 554 & A,
SDIO W& XIR1EED 2 H HOST £ CMD % _E & —4 CMD, X FAE# CMD, DEVICE F EiK[5] Response,

BHOUATE.

SHFiEHS, B HOST &M DEVICE KiX#H<, Ki%EE DEVICE SIREI—MEFES, IEH, 2 HOST
KRBIENABEFESE, SBEIERE 4 UNHIEL L, EEEHFENRNSIERESE CRCKRKHE, HE

MEEFETESE, HOST 2BRARE—1 <, 1B DEVICE #{E5EE, DEVICE AR =IRE—MEAL,

FFE&®S, 85 HOST &/ DEVICE kX<, Ki%EE DEVICE SIRE—MEFES, WH, 2 HOST
KRIEINAEFESE, SBEIERE 4 UNHIEL L, EEXHFENRENSIEREE CRCKRKHE, HE

TEFIERER, HOST 2BRAZE—1<, 1B DEVICE ##1E5TEE, DEVICE REYRIREI—MEAL,

11.3.3 SDIO NER7EAE

SDIO REREEAEE MBS, B —MRERKE (CIA)MIFFZRINBEX EI(function unique area).

CIA hSFREET 1/0 iwONEE, PEFEUREOI/EER, TLUBIESINEE 0 X CIA FTEX

NS F/HTHEXIEE, CABE7T CCCR, FBRAMI CISHE=FEEER., HE CCCREX T SDIO *HA
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I\ BEEMET

HIEFIF 7R, ENIHEITRIE CCCR BJLARY SDIO RETI BRI X O 4TRE, CCCR B934k /9 0X00-
OXFF, FBR JEX 7 Fr3z#5Mim OI04E 1 Bim 048 7 BHRME, B3 7 ik DNERMINGE, BIRIEHIE,
FBR B9itiE 79 OXn00-0Xnff (Hth n ANEEROS ), CIS EXT-RE—LEREM, #ik) 0X1000-
0X17FFF, CIS B2 CIS MSWMEEKOZEM IS, Ho CIS B#iaiitE CCCR 89 CIS Pointer
H, &imOIEER CIS ES AL O FBR 89 CIS Pointer i,

CIA BITE SN T,

CIA (Function 0)
Ox000000-0x0000FF CCCR -——I

Ox000100-0x0001FF | FBR (Function 1)

Ox000200-0x0002FF | FBR (Function 2)

Ox000300-0x0D003FF | FER (Function 3)

- - 16 MB optional
0x000700-0x0007FF | FBR (Function 7) w.nanrwz;x 1 Code Storage
Ox000800-0x000FFF RFU Ares

CIS Area A
0x001000-0x017FFF | (common and per-function) (CSA)

h S—
0x018000-0x01FFFF RFU CIS Pointers

128K Register Space
(function 1-7)

Ox000000-0x01FFFF Function Unique

22 SDIO R ERTFAE BT

CIA hEBEFEFR/OWMIASETX, BEFRANTH CA, 1527 SDIO T,
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W Winner Micro

Fv\ TR % i 1k F,

114 HEHREAR

1141 HiF=85%

11.4.2 SDIO Fn0 ZH7738

FnO #7728 SDIO MXMERF 7S, HittutSBEI: 0x00000~0x1FFFF, $£ 128K, #Eiaisiitr
0x00000,

Fn0 H7723HH SDIO EALEI CMD52 tp<i#tfTihin), migitBIAipatit, aESH o,

Address | Register Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x00 CCCR/SDIO SDIO | SDIO | SDIO SDIO | CCCR | CCCR | CCCR | CCCR
Revision bit 3 bit 2 bit 1 bit 0 bit 3 bit 2 bit 1 bit 0

0x01 SD Specification RFU RFU RFU RFU sD sD sD sSD
Revision bit 3 bit 2 bit 1 bit 0

0x02 I/O Enable |IOE7Y IOE6 ICES IOE4 | IOE3 IOE2 IOE1 RFU

0x03 I/O Ready IOR7 IOR6 IOR5 IOR4 | IOR3 IOR2 IOR1 RFU

0x04 Int Enable IEN7 IENG IEN5 IEN4 IEN3 IEN2 IEN1 IENM

0x05 Int Pending INT7 INT6 INTS INT4 INT3 INT2 INT1 RFU

0x06 I/0 Abort RFU RFU RFU RFU RES AS2 AS1 ASO

0x07 Bus Interface cD SCSI ECSI RFU RFU RFU Bus Bus
Control Disable Width 1 | Width 0

0x08 Card Capability | 4BLS LSC E4MI S4MI SBS SRW SMB SDC

0x09- Common CIS Pointer to card’s common Card Information Structure (CIS)

0x0B Pointer

0x0C Bus Suspend RFU RFU RFU RFU RFU RFU BR BS

0x 0D Function Select DF RFU RFU RFU FS3 FS2 FS1 FSO

0x OE Exec Flags EX7 EX6 EX5 EX4 EX3 EX2 EX1 EXM

0x OF Ready Flags RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFM

0x10- FNO Block Size I/0 block size for Function 0

0x11

0x 12 Power Control Reserved for Future Use (RFU) EMPC | SMPC

0x 13 High-Speed RFU | RFU | RFU | RFU [ RFU | RFU | EHS | SHS

0x14- RFU Reserved for Future Use (RFU)

OxEF

0xFO- Reserved for Area Reserved for Vendor Unique Registers

OxFF Vendors

23 CCCR HEs(FMEEM
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W Winner Micro
IV BBERET

Address 7 6 5 4 3 | 2 | 1 | 0
0x100 Function 1 | Function 1 RFU RFU Function 1 Standard SDIO Function
CSA supports interface code
enable CSA
0x101 Function 1 Extended standard SDIO Function interface code
0x102 RFU | RFU | RFU | RFU | RFU | RFU | EPS | sPsS

0x103-0x108 | Reserved for Future Use (RFU)
0x109-0x10B | Pointer to Function 1 Card Information Structure (CIS)
0x10C-0x10E | Pointer to Function 1 Code Storage Area (CSA)

0x10F Data access window to Function 1 Code Storage Area (CSA)
0x110-0x111 I/O block size for Function 1
0x112-0x1FF [ Reserved for Future Use
0x200-0x7FF | Function 2 to 7 Function Basic Information Registers (FBR)
0x800-0xFFF | Reserved for Future Use

24 FBR1 H1Es845

Address 7 | s ] s | 4 | 3 | 2 | 1 [ o
0x0001000 Card Common Card Information Structure (CIS) area for card common and all functions
- Ox017FFF
0x018000- Reserved for Future Use
0x01FFFF

25 CIS g a4

11.4.2.1 SDIO CCCR Z7F28#0 FBR1 H1Fz85)%E

% 90 SDIO CCCR FH7=88# FBR1 FFa85IF

0X00 | CCCR/SDI | SDIOx | RO [3:0], %= "3 #F89 CCCR/FBR A& 4'h2

O Revision 4'h0: CCCR/FBR Version 1.00

4’'h1: CCCR/FBR Version 1.10

4’'h2: CCCR/FBR Version 1.20

4’'h3-4’hF: Rsv

H CIA Register[3:0]3k &R
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W Winner Micro

IV EREERET

CCCRx | RO [7:4],F R SDIO M ARAS 4'h3

4'h0: SDIO Version 1.00

4'h1: SDIO Version 1.10

4'h2: SDIO Version 1.20 (unreleased)

4'h3: SDIO Version 2.00

4'h4-4'hF: Rsv

H CIA Register[7:4]3k &R

0X01 SD SDx RO [3:0], FRZHEFHY SD HMMARA 4'h2
pecificatio 4’h0: SD Physical Version 1.01 (March 2000)
n 4'h1: SD Physical Version 1.10 (October 2004)
Revision 4’h2: SD Physical Version 2.00 (May 2006)

4'h3-4'hF: Rsv

H CIA Register[11:8]3RE R

RO RFU 4'h0

0X02 1/0 Enable | I0Ex RO RFU 1'b0

RW [7:1], Function {§8¢, bit1-bit7 2BIXTRL 7 4 function, XFFL | 7'b0

SD EAVEEMAM bit 1, MEEEHA function, BB

function REET1E,

3. CIS0, CIST BAK CSA BITE Fn1 b, ILLASENME Fnl R{ERE,

SD EN BT AN XN =N REHITIES (CIS0, CIST RETLL

5).

0Xx03 I/0 Ready | IORx RO RFU 1'b0
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W Winner Micro

IV EREERET

RO

[7:1],I0R £ 7bit, ABISRL 7 4 function BURAS, MEITR bit

A1, MFERZ function TTATE,

Kigitdh, HC8051 @iIEE program register B function

ready A 1, FEHARFESS bit1=1, N\MHR& Fnl TJLAEE

IfE.

XS0, CIST1. CSA BEB#/EMIIF IORT, BN, BIfE

IOR1=0, BOJPUAEX=NEHEEENAE.

7'b0

0X04

Int Enable

IENM

RW

[0], P EFfERERES

0: REREHPHIAREXL SD EH

1: 2@ function B9PRFER T PLUE LS EHL

1'b0

IENX

RW

[7:1],functionx B RF{ERE

IEN1=0,I3EZE Fn1 M ASIEL TN,

IEN1=1, MWAF Fnl B BHEL N,

7'b0

0X05

Int

Pending

RO

[0],RFU

1'b0

INTX

RO

[7:1],functionx B B,

INT1=0, &8 Fn1 Bych gt

INT1=1, Fn1 &hlmEiEi,

E: MNE IENT A IENM RA 1, NENARSUEIFEL T

7'b0

0X06

1/0 Abort

ASX

wo

[2:0LEUE 10 ZHES, NMRREL.

BUH Fn1 #B4E, MIZER CMD52 EE A 3'b1, ZHSESPIT

RXZHFo

3'b0

RES

wo

BLRENES

1'b0
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W Winner Micro

IV EREERET

1: 87 SD WHENEBE, Z bt EENEENEE, FAREL

1EE. ZEMUESASFIWHR RNMNIERE (SD & SPI

#), R ARSI CD Disable, J86X A CMD52 184k,

RO RFU 4'b0

0X07 | Bus Bus RW [1:0], HURE=E 2'b00
Interface | Width 2'b00: 1bit #HIELEER
ontrol 2'b10: 4bit HUELER

SfisiE L8, %R 2'b00

RO [4:2],RFU 3'b000

ECSI RW [5], A YFELLHT SPI ST, 1'b0

WE SCSI A1, MIX—1NFEFESAXAY SDIO K7 SPI &=

T, AEQEES L PR, WEARFEXD CS LIRS,

SCSI RO [6], STIFELER SPI chl, 1'b1

WMEA 1, FnSDIO £ SPIERT, EIEHAMREAE G

B, MARBEXD CSBRT.

Y progtam reg[2]8 1, ZSEREN.

cD RW [7], ‘E3ESERTFF CD/DAT[3](pin1)_L&Y 10-90K LA, 1'b0
Disabl 0: EZE WA
e 1: B EfisE

ELHfE, 25ER8T, MERLNEE. 25ER00RER

4% SD X PSR L .

0Xx08 | Card SDC RO [0], TIFEHUREMEAEHIT CMD52 5, £ SPI X TAXZE | 1'bl

149




W Winner Micro

IV EREERET

Capability ZEEsE.

Y progtam reg[3]18 1 B, ZSHEH/N 1

SMB RO [1],% 7 SDIO k34 CMD53 E3kH Block f£#tE , 1'b1

Y program_reg[4]8 1 B, ZFESHEA1

SRwW RO [2],% 7 SDIO X ##i£%15-Read Wait Control (RWC) 21k, 1'b1

% program_reg[5]8 1 B, ZFEHEA1

SBS RO [3] ,%7= SDIO R /IRE. 1'b1

MEA 0, MAZFF(0x0C-0xO0F)ZHF28

WMEAN 1, BT Fn0, EFE function FSRIE SD EHERER

HEKE

2 program_reg[6]8 1 B, ZEFESH 1

S4Ml RO [4],% 7% SDIO RZI#F7E 4bit £ Block #RMEHWER T, MEN | 1'b1

FEEDET,

0: A3 Block fBi@E =i, EXMBRT, RE

IENXx=1, SDIO &2 o] PATEELfth b 7 B HA ) =ML A o B

1: X¥H1E Block a4 iif

% program_reg[7]7 1 B, ZHEREN1

E4MI RW [5], P B {ERE. 1'b0

FUVF 4bit £ Block 8T, 7R block #iEE it E) @ EH =

Eohiif,

0: RAiF

1: R
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IV EREERET

LBRENHEEMNGSREZFTEFRB0

LSC RO [6], 1'b0

0: XA SDIO FALEIRSE

1: 378 SDIO RAMEIRE

% program_reg[8]8 1 B, ZFEREA 1

4BLS RO (7], 1'b1

0: 7R SDIO MREERENIREFHE ASSF 4bit 230

1: FR SDI0 ARERENIRE, B 4bit iR

2 program_reg[9]8 1 B, ZEHESEN 1

0X09- | Common CIS pointer | RO [23:0],#5[@ SDIO £ CIS (CIS0) BYEEIAMULIEST, CISOE | 24'h00

0X0B BXTFENENEE, Hifo=EA: 0x001000-0x017FFF, 1000

EELUNREEME (LSB),

0X0C | Bus BS RO [0] BIRTS 1'b0
Suspend 0: YHENEDH function REERHIERE

1: YEED A function (B FSx BEH 10 552D function

number) EERTEEEHIRELZ LEAKENTS

RN SFHEREENARREB function HRIEREFERALES

Z%O

SN2 SDIO RAZFFHEIREINRE, NiZFHFRA 0.

EfFiE CIA BHRIERRERRE, ZFHFR—BEAN 1, BEBRF

FRA,
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W Winner Micro

IV EREERET

SPI#EXT, Rig, BAO0.

BR RW BEBR BEXR/IRE. ZFESHRIBERIEEN function (B 4'h0

FSx 8#& CMD53 & function number %4 ) BREAIESEHE

ERXEE,

MRENKEZFEFERNA 1, WEEH function KEFIEEL

Rk LRGSR, FEEANKERFNDS. BREFHER

A1, BEEBBERERM,. —B function &, REBEIE

2 BS. BREEHMEMN, EHETLUETIE BR EMMHEFIERE

PITRE, R BRA 1, WERBERNAERNIT, ENNCTLAES

@ BR 5 0 REUH EEHITHERIEK,

SPI#EXT, Rig, BAO0.

RO [7:2],RFU 6'b0

0X0D | Function FSx RW [3:0], EER/RERED, BARIER function[0-7], WAL | 4'b0

Select 5 FSx:

¥ CCCR #1417 10 BiR{E

HAEN 10 SSBER FSX B RHL PR function

number,

TN function HEIHEIELR, @ FSx BiZ function &

number, MFEE FSx B, ikEiZ function IR

£, EENEESEHENEDH function B9 number,

S M9E FSx BY, t0SR BS=0, M FSx BYEXREN.
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IV EREERET

4'b0000: Transaction of function 0 (CIA)

4'b0001-4'b0111: Transaction to functions 1-7

4'b1000: Transaction of memory in combo card

4'pb1001-4'b1111: Not defined, reserved for future use

RO [3:1,RFU 3'b000

DF RO [7], IRE#4BIFE. [ FSx BA function number, #ikEi%& | 1'b0

h function M#IEEH . —BEHIEERAIRE, DF FEREIRH

REAEESHNEIRERR,

0: # function RIKE/E, REESHREERH.

1: % function ®IREE, BESHIEEEN,

DF K7t 4bit BT, #=HIPBERA, WRAN 1, 7 function

WEE, AESHEERR, EXMBERT, PEEAMRKERE.,

MEA 0, function EHIBEWERFIKE (£ busy BERT),

EXMERT, kSR, REHERR, ELENTUE

function 1R E /5 XN E i B EAB FFIA .

OXOE | Exec Flags | EXx RO [7:0], FITHRENL, ENEITIXLE bit ALRREETE function[7- | 8'h00

THATHE LIRS, REFEFRUTUSHMENE— function IEE

HhiTe<, BEILARBEXTZ function K HHFHHHS,

SPIEXT, Rig, BAO.

OXOF | Ready RFx RO [7:0], iEARENML, FAETXLEZHERFOTLIBMXT function[7- | 8'h00
Flags 1MEBITRE, R — function EEHRIT—IBERS, XM
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IV EREERET

RFx bit S5 B4REEZ function I, BEERIFERESHIE

&, tR— function IEEHAT—MEERME, XIMEY RFx bitiE

T, WAREBREEIETR, WRA 1, WARBEEEHET LR,

SPI X, Rik, BEAO

0X10- | FNO Block Size RW [15:0],Fn0 *J Ri#Y Block {£#8Y, Block size K/h, &K 16’h00

0X11 2048Byte, /) 1Byte, F#EA R A/NRIEHX (LSB)

0X12 | Power SMPC RO [0], Z3FENINFERS, 1'b1
Control 0: SDIO ZHEFH/NF 200mA, BMEETA function #EM

(I0Ex=1), EMPC, SPS. EPS #34 0,

1: SDIO 28 oJA#8id 200mA, EMPC, SPS. EPS B3,

EMPC RO [1], EHLINEEIRHIERE, 1'b0

0: SDIO REHEA/NF 200mA, SDIO -REFHJ4#2 function(s)

FREREXHE AR —L function 8L, MEREE EPS 89

B, AmE-ROBERNFETF 200mA,

1: SDIO KA L#BITE 200mA, B SPS 1 EPS B3, £

RIEE IR B AS /& FBR iy SPS. EPS LUK IOEX {&

BEEE KR HY function,

RO [7:2],RFU

0X13 | High- SHS RO [0], %R SDIO EXiFEE 1'b1
Speed 0: AEXEBFERE
1: XEFER
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I\ BEEMET

EHS RW [1], B&fERE 1'b0
0: SDIO RIMEERBEET, H=M=E 25MHZ
1: SDIO ROLATHEASERRT, &SME 50MHZ
RO [7-2], RFU

0X14- | RFU RO Reserved for Future Use (RFU) 8'b0
OXEF
0XFO- | Reserved for RO Area Reserved for Vendor Unique Registers 8'b0
OXFF | Vendors
0X100 | 1/0 Device Interface | RO [3:0],#57& Fn1 AT ARRIRE, 4'h7

Code

BESFSE CIA[15:12]T] Rz,

4’h0 No SDIO standard interface supported by this function

4’h1 This function supports the SDIO Standard UART

4’h2 This function supports the SDIO Type-A for Bluetooth

standard interface

4’h3 This function supports the SDIO Type-B for Bluetooth

standard interface

4’h4 This function supports the SDIO GPS standard

interface

4’h5 This function supports the SDIO Camera standard

interface

4'h6 This function supports the SDIO PHS standard

interface
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I\ BEEMET

4'h7 This function supports the SDIO WLAN interface

4’'h8 This function supports the Embedded SDIO-ATA

standard interface

RFU RO [5:4],RFU 2'b00
Function supports RO [6], 1'b0
CSA 0: Fn1 AR3Z#F CSA

1: Fn1 X#FHBAE CSA

o] LLEId HFESR CIA[16]%mFE

Function CSA RW [71, 1'b0

enable 0: R #A¥FiFIE CSA

1: fBiFHIE CSA

0X101 | Extended standard RO [7:0], 1/0 Device Interface Code 894" & 8'b0
1/0 B O LUEE F7E8 CIA[24: 17]4%TE

device type code

0X102 | 5P5 RO [O]#%88 Fn1 R EHINFEIER 1'b0

0: RBEPFEERE

1: RN INGEERE, tJRUE EPS &

B T PUE N 1728 CIA[25]472

EPS RW [1],ThEEEEF 1'b0

0: Fn1 THEESHEARER

1: Fn1 TYEERBRERS
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IV EREERET

RO [7: 2], RFU 6'b0

0X103- RO RFU 0

0X108

0X109- | Address pointer to RO [16:0],Fn1 B9 CIS #ut#sEt, BN CIST1, #REHIFIE Fnl B9 CIS | 17'h02

0X10B | function CIS1 ettt , FEA AN LSB /INRIER 000

RO [23: 17],RFU 7'b0

0X10C | Address pointer to RW [23:0], 48 M@ CSA 89 24bit Hitit 5%, EHLET CSAHRBE O | 24'h00

- function CSA i@ CSA J&, ZisstEmmm 1. 0000

OX10E ik RN & EME (LSB)

OX10F | Data access window | RW [7:0], & CSARNEEHEM, MizititSREN, NRNEES 8'b00

to CSA BAEAREOSA CSA 24bit tnlitig s mEUiEdh, Xk

RIRIEES, M 24bit CSA hHEE S AT IS REVBIEIRER AR, B

ABEORLBEN.
0X110- | Function1 10 Block RW [15:0], 16bit 89257788, FRIZE 10 block size, FRAM 16'b0
0X111 | Size block size 5§ 2048Byte, &=/NA 1,

ZHIELUNRRIFME (LSB),

0X100 | CISO RO FAHLiA1E Fno B9 CIS #ehtZ=1E], BNEAED X it = B ERiAa
0- CIS0.7 SDIO kP32 #F&mZ 17 MF 789 CIS0

0X101
0

0X200 | CIS1 RO EALIEIE Fnl B9 CIS hlibZS(E), BRENLED XMk = 8 BRI 1E)
0- CIS1, 7 SDIO £ 5 CIS1 =FET5##&E A 55~308.
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W Winner Micro

IV EREERET

0X213

RFU RFU

11.4.3 SDIO Fn1 7758
Fn1 272284 SDIO MY B4 function B9ttt Z=ia), E it SEE 4 : 0x00000~0x1FFFF, 3£ 128K,
BT A WER AHB St 3 8 32 i1, SDIO Tik(EH 17 it xS Hh AER T, FEIE

Rith, BERM—MLIS, BAREXRMTE: (FN1 HiI2E)

% 91 SDIO Fn1 thhbBRET X R

SDIO EAiAEEN X9 R SE R4 T8 41k 25 18] SRR EERE

0X0000 ~ OX00FF 0X0000 ~ 0X0OFF SDIO #EIRAERH 7RI =18,

0X1000 ~ OX1FFF & CIso ¥E=jg, EAYEBE=EHEHEE.
0X2000 ~ OX2FFF s as1¥E=jg, EAYEZEHEHEE.

TTA LT cmd YME=E, BAYIESTE

0X4000 ~ OX4FFF FIE=
it AEHEE.

0X5000 ~ OX5FFF &% buffer #iiik 28], B8R sdio_txbd
EIES

0X15000 ~ OX15FFF P HIER.

0X6000 ~ OX7FFF U buffer it == (8], BRMRHE sdio_rxbd
a3y

0X16000 ~ 0X17FFF P HIER.

0X8000 ~ OX9FFF 0X0E000000 ~ 0XOE002000 AHB 5% config #itZS)a],

OXA000 ~ OXBFFF 0X0F000000 ~ 0XOF002000 AHB 5% APB il zs{a],
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W Winner Micro

JVN  BEREETEGLR T

IRzt I R A EEEN=E, RO ST REEARENGS

Ho BTt 2= 8 S 72521 SDIO WER, F B REEH SDIO HOST iiia); Eftitbit == 88915 o) SR 15

RS E S A NERE A= B P,

AT R/ 4B SDIO 0x0000 ~ OXOOFF it == Bl h iy HERS, XLEHEFESH SDIO EHLEL CMD52 ¢

Ei#Zipl), mEthutBnaipabit, heesh 1,

% 92 SDIO Fn1 EnH7FEes (4t HOST iA19))

ms L B iz i | R SfifE

0X00~0X03 RO RSV

0X04 [7:1] RO RSV 7'b0
int_read_data [0] RW LT8R TE, 5ER, B1ESE. 1'b0

IR OX1C B, bW BB 0,

0X05 [7:1] RO RSV 7'b0
int_mask [0] RW XL int_src BYRIR(ERES S . 1 M B kAR R o 1'd0
0X06 [7:2] RO RSV 6'b0
wlan_awake_stts | [0] RO HHT WLAN JRZ: 1'b1

19 ACTIVE; 0 9 SLEEP,

0X1C dat_len0 [6:0] RO L FHIEKES 7bit, £ 12bit, 1§ Sbit 7£ Ox1D 7'b0
&,
dat_vld [7] RO 1'b1 1'b1
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W Winner Micro
I\ BEEMET

0X1D dat_len1 [7:3] RO TIFEIRERKE(R 5bit, £ 12bit, & 7bit £ 0x1C 5'b0
4,
[2:0] RO RSV 3'b0
OX1E RO RSV
OX1F [7:2] RO RSV 6'b0
down_cmdbuf vl | [1] RO T478< buffer I A, 18X, 1'b1
d
txbuf_vld [0] RO TITHUR buffer ITA, 1 8W, FREEITHBNLZE | 1'b0
buffer,
0X20 wlan_wake en [0] RW SLEEP JX7&F SDIO TRHG A IREE[FERE, 5B, 1'b0

TRRREEE, WASHRESHBEE O,

0X21 [7:1] RO RSV 7'b0

fn1_rst [0] RW ®mENMN, 18%. 100

RES51E, (AR wlan B9 8BE) #EfR, 50

J&, function1 EAIEE.

0X22 [7:1] RO | RSV 7'60
fn1_recov [0] RW EIRIREERE, 18, ®S response &£XRJg, % | 1'b0
fIB®E 0,

ZINEEARM fn0/fn1 io abort HAEIBIINRE, X7

ond REHERMNERGLH, TJURLEHERE

1, k5= io abort 1,

HFERLE bus driver JAD, io abort S Z R4l
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W Winner Micro

IV EREERET

(ENZFHERP MU= EZRR), AAFHFAKRSE

A, WiEmizHFERS 1 oLARR o abort #21F, #

AR E.

11.4.3.1 SDIO AHB EOMNEESEFHE
THENSEE, 7 SDIO MEEVELENRER,

EEIEn, FEM wrapper 12§|FESER, Wrapper 24128889285 2% HSPI 2R BA Y,

% 93 SDIO AHB S\ &3 1558

migiit | B8 Iz i) i:13%3 sfE

0X0000 RO Rsv

0X0004

0X0008 CIS function0 | [31:0] RW CISO ER AR EF memory PEMENRB ML, 32'b0
address CISO SLRRTEfERRIAMNE =0x01000 (iEa<iEiait

it) +izim it

0X000C CIS function1 | [31:0] RW CIST ERARE memory PEENRB ML, 32'b0
address CIS1 SEfRTFiE Al =0x02000 (iEfm<iciat

fit) +izimE ik

0Xx0010 CSAaddress | [31:0] | RW B9 g ERE CSA BIEE ML, H/REM 32'b0

CISIREBHEE, NRITPAZRF CSA,

0X0014 Read address | [31:0] RW kIR E DMA )\ memory EEEIERZEHIE, & | 32'b0
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W Winner Micro

F Vv

KB B B 1

& Data Port F1FE88 ol ASLHI X R4 N ER memory &

TR/E (BDiA it 73 0x00+ Read address)., 7EZ4

witdh, REXBXMLE, ARRENO

0X0018

Write address

[31:0]

RW

FARIZE DMA [8 memory BRI IAIE, BES

Data Port HE88 o] AT RF W ER memory 5

2/E (EDiAia it 53 0x00+ write address), EAIE

thth, RERBXTGE, BEWREN 0

32'b0

0X001C

AHB Transfer

count

[20:0]

RW

SDIO IREEMEN, ERLENZERRED, BE

RS D FIHIE.

%

[23:21]RFU

32'b0

0XO001F

RO

rsv

0X0020

SDIO Transfer

count

[20:0]

RO

—REFEEBD, MEHNE SDIO RETLHFT

., YHEEATMRE, BIZSERSRRERE

TEREFTHH.

[31:21]RFU

32'b0

0X0024

CIA register

RW

[3:0]:CCCR Revision, #HR&EA 4'h2

4'h0 CCCR/FBR Version 1.00

4'h1 CCCR/FBR Version 1.10

4'h2 CCCR/FBR Version 1.20

[7:4]SDIO Revision, &4 4'h3

4'h0 SDIO Specification 1.00

32'h06017

232
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W Winner Micro
I\ BEEMET

4'h1 SDIO Version 1.10

4'h2 SDIO Version 1.20

4'h3 SDIO Version 2.0

[11:8]SD Revision, &7 4'h2

4'h0 SD Physical Specification 1.01

4'h1 SD Physical -Spec-1.10

4'h2 SD Physical Spec 2.0

[15:12]I0-Device Code, &R 4'h7, BIAFRA

WLAN &%,

[16]csa_support, FR&E 7 1.

0: R"¥Z¥# CSA

1: 24 CSA

Miafehy, EHFEEREZFFHRN O,

[24:17],Extended I0-device code

R&EH 8'bo,

Fn1 4 standard 10-device code ¥ &,

[25],5PS,5R& R 1, BD Fnl XiS=SThE

0: A
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W Winner Micro
I\ BEEMET

1 X#F

[26],SHS,BREN 1, XHFHFHE

0: AXFF
1. XFF
[31:27]:RFU
0X0028 Program -- RW [0],function ready, hc8051 7E5EAk SD ¥tALETE | 16'h 02fc
Register EM Fn1 HFREEE, BEMiZ517F88, [@SD EH

#RBE Fnl ELERIFIE, BRERO

0:Fn1 not ready

1: Fn1 ready

[1], fun1 read data ready, Fn1 #&%Fm@ SD 41

EHRE, BMZHER. SENRMEZPRE, 3%

¥ EZ 7288 (Interrupt Identification), i% bit B

H;EE. REHNO.

0: EHIRELEMN

1. BEREESEN,

[2], SCSI, X¥FHELLH) SPIchlT, HREN 1.

0: A

1: X

[3],SDC, #rBB SDIO REHIFEEWMEN, ZIFHT

CMD52 554, HREN1

0: A
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W Winner Micro
I\ BEEMET

1. XF

[4],SMB, SDIO £373# CMD53 B4 Block 145, &

SRR

0: A

1. XF

[5],SRW, #rBA SDIO RXFHEERF, BREN 1.

0: AXFF

1. X

[6],5BS, #RBA SDIO R3ZFFER/KE, REN 1

0: AXFF

1. X

[7]1,54MI, #RBA SDIO -R3ZHF7E 4bit £ Block #iE(&

BESFTEDHRT, BREN T,

0: AXZF

1: X

[8],LSC. #RBA SDIO RREHIZE. HREAA 0.

1 RRIRE

[9], 4BLS, #rBA SDIO R2—MEHIRE, BIF

Abit #iELE ., REN 1.

0: A

1: X8
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W Winner Micro
I\ BEEMET

[10],card ready, BF SD BhiEgES, LHREM

Bl/E, %H5EREHEN 1, #R8 SDIO (EOE

1) EREEY. BIHBRNEIZES, BT IEEY]

IR REN Fnl 78, LBEMEMO.

[15: 11],RFU, #& A 0

0X0034 OCRregister | -- RW [23:0], TEIEREERR, NERoigkiE, EEAXRS | 32'h00ff80
EHNITEBETELER., BEH: 24'hff8000, 00

7t Bit FHETER

0-3 Reserved
4 Reserved
5 Reserved
6 Reserved
7 Reserved
8 2.0-2.1
9 21-2.2
10 2.2-2.3
11 2.3-2.4
12 2.4-2.5
13 2.5-2.6
14 2.6-2.7
15 2.7-2.8
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W Winner Micro
I\ BEEMET

16 2.8-2.9
17 2.9-3.0
18 3.0-3.1
19 3.1-3.2
20 3.2-3.3
21 3.3-3.4
22 3.4-3.5
23 3.5-3.6

[31:24], 8'b0

0X0038 RW -- rsv 32'h0
0X003C CD_state -- RwW [0], #RBA SD dat[3]&E% LB AR, 32'b0
Register 0: LHRBER

1: ERER

A A AHB BRI AR iR F 7118

E: AHB WMiZHERNERELERIEREN

CCCR7[7] CD B9/&.,

[31:1],RFU
0X0040 Fn1_Ena -- RW [0],4REA Fn1 2 B#ERE, 32'b0
Register 0: ZIk
1: {88
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W Winner Micro
JV\ BREEM AT

AW AHB R a] AN iR FFRR 18

E: AHB WMiZHERNEREERSERENK

CCCR1[1] IOET1 BY1&,

[31:1],RFU

168




W Winner Micro

JVN  BEREETEGLR T

12 HSPI/SDIO Wrapper #2428

12. 1IN EERE IR

EER#EOEHIZE (SDIO A HSPI) M ENMT R REEFZBEIEN DMA #21F. 8F L TTHIEER

HREHRERS, KESEWEFNERSER, LTHEPHNTEESE,

SDIO # HSPI #i@id wrapper =H|B3M _ LAUNREHE, RENEHGSURRERERN, ATH

RGE, BSHEFERMLTEE SDIO, HNHFRHRIEREER T HSPI

FEIENRE, IFHEKR SDIO_TX HXFF=R, BN IREEWEIE, X T SDIO_RX HXFiF=:,

EHINRIRELIEER.

N FHERPHIAN cmd FR, RENER ERFREMX S, HFARTHLEERELHHS, tholll
FREHEE. AXEGFINARENXIE, SLBERFREFK, AREERKE—R=DT 256
FT, MYUBEBEESREFK, BREFRNKELSET 1K, SREFHAR—EREN, BAKE

HRHEE, HTHEMNXGEREFEN, RREESRTHIOEE,

122 E4EM

o RHFWFHHIERE
® 7¥F DMA Ih@E

o NISHRLMER

o IFHMIFTE

® ERAOEW 4096 FTHUE
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W Winner Micro
FAAN FERG R A 1 L

12.3 Ifgefiid

12.3.1 78RR I8
A mR2EEigE (SDIO 5& HSPI) MMIEE (W800) KIXHURHAM,
YFRFEMIRF A ZLHIER, SDIO 5& HSPI ERZFEWRIKIEE, £i813 WRAPPER IB#iEEEEI#E

I BD, Fr4 o s AN i AR IR AR

UK BD iR RT
EEN
31 0

V1d[31] RSV word0
Sdi;glﬁgigéﬁfsi Frm_len[25:12] Rxbuf0 offset[11:0] wordl
Sdio_rxbuf0_addr[31:0] word2

Sdio rxbufl addr[31:0] word3

Sdio_rxbuf2_addr[31:0] word4

Next sdio rxbd addr[31:0] wordb

VLB«

L.vld, TABR, RonAFTHEB T FAA 202 5o

2. rxbuf0_offset: FHTHibE, FXIF%, FIR802. MU — A BF 1 ER
FAAXFsdio rxbufORImAZHbE .

3. sdio_rxbuf0_addr: FHiditl, FX5%, EATEEEMWITIZE —A5 A buf
Fehhk,

4.sdio_rxbufl_addr: FiiHuhl, FXF5%, FATHImWIIE A9 F Hibuf
FEHb L,

5.sdio rxbuf2 addr: FHHubl, FEX5F,  EATEIEWIZE =4 B Hbuf
FEHb L,

6. next_sdio rxbd addr, bk, XI55, T—"sdio rxbdffjZHbiit.
7.frm_len, FTKE, T ETHIEKE, ANMihsdio rx_info.
8.Sdio_rx_info_size, FHKJF, Finsdio rx_infoF ML, WIiRAF
TR

R BREKMIN4096, T2 =AY A . Rxbuf0_of fset H X770
FIZE— N B (Wisdio_rxbufOFF IS FD , SRISHIFEA D R, B
MIERBHE I A A SRR AT HdE 4 BE A1 bu ] 52 1600775 K/
KHE MRS AETEZAN 2.

26 SDIO #2UX BD #R%F

2 W800 Y SDIO &R e & HSPI B HRIGN B ULEREBE, =B RXBD, H¥IKT Vid BIHRE,
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W Winner Micro
I\ BEEMET

12.3.2 TTHIEREINRE
3 w800 AR EMEIREREHIENER, REUKLLRZHMBESL, AE, BN WRAPPER LR
#&7% , WRAPPER 1&31Z SDIO 5#& HSPI B =SB EiRERIZMBRENIRE, YHERETRE,

WRAPPER 4 & X 52 P RTBE N2 .

&3X BD H#RFF:

31 b
V1d[31] RSV word0
Sdio txbuf addr[31:0] wordl
Next_sdio_txbd_addr[31:0] word2
i

Lvld, UABER, RomZMufid e mm R IE ST .
2.Sdio_txbuf_addr, FHithhl, WAFXFT. FRRARFIRFFHE W KI5 B
R etk . ZH AR T8 sdio txbuf IEHIHEE — 1R, CUE
ELE 875 W FFAG A0 1h]_E R INLLCRE A 2Bt sdio txbuf i3ttt .
3.next_sdio_txbd addr, Fiiht, FX5F. F—"sdio_txbdffjFEHht.

27 SDIO A& BD iR FF

12 4FF8 AR

12.4.1 HERIE

% 94 WRAPPER 12438257758

wm#

SR ] ihia) iR ShifE
itttk
0X0000 | WRAPPER R PIRZSZF /78S | INT_STTS RW | BEHEHUBRMDELRES 0X0000
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W Winner Micro

gV .

s fE 0 L T

0X0004 | WRAPPER L EZ 1788 | INT_MASK RW LB HBEMP I EE FK 0X0000
WRAPPER L{Tin & M&ES RW | EfT®HEREME 0X0000
0X0008 UP_CMD_AVAIL
725
WRAPPER T1785< buf # | DOWN_CMD_BUF_ A | RW | FT@< buf &% 0X0000
0X000c
HBHEFHR VAIL
SDIO_TX_BD_LINK_E | RW #57R sdio_txbd $EFRMEARRFEE | 0X0001
0X0010 | SDIO_TX $iZ(Fae 1728
N BN
RW %81 sdio_txbd #gmAvMitt, & | 0X0000
0X0014 | SDIO_TX gEiZihiit 1728 SDIO_TX_BD_ADDR
EFNF, VIBRCNEERE
0X0018 | SDIO_TX {#RESH 1728 SDIO_TX_EN RW SDIO &% MifEBE 0X0000
0X001c | SDIO_TX REFH 58 SDIO_TX_STTS RO SDIO RIERZ 0X0000
SDIO_RX_BD_LINK_E | RW $87R sdio_rxbd #ERMERFZEE | 0X0001
0X0020 | SDIO_RX $iE{FRES 1758
N BN
RW %77 sdio_rxbd fE@AIMHE, & | 0X0000
0X0024 | SDIO_RX gzttt 1738 SDIO_RX_BD_ADDR
EFNF, VBRUNESERE
0X0028 | SDIO_RX {£aE=1Fz8 SDIO_RX_EN RW SDIO B UK hifEBE 0X0000
0X002c | SDIO_RX R&EHFE SDIO_RX_STTS RO SDIO HEWURTS 0X0000
WRAPPER CMD BUF Eiilt | CMD_BUF_BASE_AD | RW T47 cmd buf Eitiiit 0X0000
0X0030
BiFes DR
WRAPPER CMD BUF SIZE RW Cmd buf 2 X/ 0X0064
0X0034 CMD_BUF_SIZE

it
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W Winner Micro

JVN  BEREETEGLR T

12.4.2 WRAPPER RS S 1728

£ 95 WRAPPER RIS S 1728

fiI ihia) $R{EREA ShfE
[31: 4] RO =8
[3] RW int_ down_cmd T47 cmd Wil B13%0 1'b0
[2] RW int_up_cmd k47 cmd iFERA TR, 51350 1'b0
[1] RW int_sdio_txfrm T{THBMIM TR, 51550, 1'b0
[0] RW int_sdio_rxfrm _EfTHIEMSER TR, 5 1350, 1'b0

12.4.3 WRAPPER d it B 51738

% 96 WRAPPER i B 51758

i hE (3L S
[31:4] | RO RE
[3] RW int_mask_down_cmd 1T cmd Wi PRI EKZFFSE. 1 AERK, THE. 1'b0
[2] RW int_mask_up_cmd 47 cmd iR PR R &S ESS. 1'b0
[1] RW int_mask_sdio_txfrm T{TEIEMTM P REKSES. 1'b0
[0] RW int_mask_sdio_rxfrm _E{TEIENTHK D RKRSERS. 1'b0

12.4.4 WRAPPER 176 SESER

% 97 WRAPPER LiToh & B S 7S

fu hiE BRIFREA s
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W Winner Micro

JV\  EREE

LT

[31: 1] RO RE
EL47 omd B, EMEELAIN 1. MK LT cmd (RRE, B | 1'b0
[0] RW
HEEEEF 0, HFE int_up_cmd $lf,
12.45 WRAPPER T78< buf MiEH 7=
% 98 WRAPPER T17n< buf lEH 78
iz Hia EEHRE SfifE
[31:1] | RO =&
KERTT cmd 5, BRGIADE 0, REFEDN, YEMHLRBEMLTIS | 1'b0
[0] RW
SF, BB,
12.4.6 SDIO TX SEZ(FERES 758
2% 99 SDIO TX $iE(FRES 1728
fir ihia) BIEREA sfuE
[31:1] | RO =&
sdio_txbd §8iZ#8E, 55K, 1'b1
BERAEY, BHELEBZR— sdio_txbd A%, HiELE
[0] RW next_sdio_txbd_addr i§@ET—NMERR, HEHAUTLTH, EHELEZHE—

sdio_txbd /5, S3IiBMZIE,

3+ HSPI E#&EHR,
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W Winner Micro

JV\N  ERETERART
12.4.7 SDIO TX st 7758
% 100 SDIO TX #1778
i iHia EEHRE S
87 sdio_txbd Fi il RUBEFRRIEXF, TR, 32'ho
MEHEASERBERSESE, BHSRLEBRR— K buf /5, % sdio_txbd
[31:0] | RW
IR next_sdio_txbd_addr EFE I S7FE,
Xf HSPI BHER .
12.4.8 SDIO TX {#8E5 1728
% 101 SDIO TX {#4ES 1588
iz Hia EEHRE SfifE
[31:1] | RO RE
SDIO kiXMifERE, SBM. 1'b0
B AR RS MEAR sdio_txbd HRH/E, WBULAIE 1, LIS SDIO &k
BN ZEHERM, SDIO BHROMBMAIER, MEEIEE AN
[0] RW
sdio_txbd, HSEHAXMRE.
B B M SR 00E 0 B1E,
Xf HSPI RIHEHR .
12.4.9 SDIO TX RE&FER
% 102 SDIO TX RS FR
i iHia EEHRE S1ifE
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W Winner Micro

IV EREERET

[31:1] | RO =&

SDIO &IERE, 1'b0
0: SDIO HFRETRARERERRF, EFLELXRE
[0] RW

1: SDIO & FxRiE SRS

X+ HSPI E#EA .

12.4.10SDI0 RX $EiE(ERES 1755

% 103 SDIO RX $&1E(FRES 1738

fu hE BRAFREA sfufs

[31:1] | RO RE

sdio_rxbd g#EFERE, BN, 1'b1

BAEY, BHEELETR— sdio_rxbd #ixfF, BHELGE

[0] RW next_sdio_rxbd_addr 8@ T—MERF . HRATH, BHEELEZHE—D

sdio_rxbd /5, S3EMZ1E,

XF HSPI RIHER .

12.4.11 SDIO RX $&iEHit H1728

Z 104 SDIO RX §iEtiit 51788

Liv3 hia BR{EREA SHfE
AT sdio_rxbd Fiitht, 32'ho
[31:0] | RW MENEGRERENFFR, BHESREERR—NKE buf /7, ¥ sdio_rxbd

IR Y next_sdio_rxbd_addr B E IS 1F8E,
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W Winner Micro

IV EREERET

Xf HSPI R#ER .

12.4.125DI0 RX {$ES 1728

% 105 SDIO RX {ERESH 1755

fi E BRAFREA sfufs

[31:1] | RO =B

SDIO #ZIRmifEsE, BEM. 1'b0
BEHEARTHEMEIRT sdio_rxbd RS /E, BUAIE 1, DB SDIO ik
FEMZRBUERRT . SDIO N E AIE, WEaIEZEHEH

[0] RW
sdio_txbd, FH5TMIFEWNURIE.

BHEMTH LT ERNE 0 BIE.

Xt HSPI E#EEA

12.4.13 SDIO RX JRASS1FEE

% 106 SDIO RX JRASH1EsE

fi ia BRIFRE SuE

[31:1] | RO RE

SDIO =R 1'b0
0: SDIO HFEEERN LTRAF LiT6Hh€, EFLBKRE
[0] RW

1: SDIO & FEWGERZ T

Xf HSPI BI#5EH .
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W Winner Micro

IV EREERET

12.4.14 WRAPPER CMD BUF E it 57758

% 107 WRAPPER CMD BUF &ithiit 57728

fi E #BRAFREA sfufs

T47 cmd buf Eitbiit, 32'ho
[31:0] | RW
17 cmd buf E#tbiit Az E kN £ cmd_buf_size,

12.4.15 WRAPPER CMD BUF SIZE &7728

% 108 WRAPPER CMD BUF SIZE Z&fFz5

i hia BR{ERER SHfE
[31:12] | RO B
[11: 0] | RW cmd buf 25K/, IR 4 IS, 12'd64
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W Winner Micro

JVN  BEREETEGLR T

13 SDIO HOST & &in4se

13.1 INEEREIAR

SDIO HOST i&&ZHIIRH T — MR HRReHEmAHE K (SDIO) AR MMC RHI#FEO,

AEtBIAIaI3E S SDIO 2.0 #MY A SDIO &% # SD Kig8%F. TE#HEMOH CK, CMD AR 4 1REIEZ% .

13.2 &4

® 37 SD R#I5E 1.0/1.1/2.0(SDHC)

® 37 SDI0O RERME 1.1.0

® A MMC ST 2.0~4.2

o TR EREMONIRE, ZRFENEE 0~50MHz,
® iFHRE MMC #QO

® IFHZ K 1024 FT5H Block

o ZIFRENIINAE

® H3x Command/Response CRC 4 /1R ;
® HE CRC £//RKRE;

® TJft & timeout &3 ;

® 735 SPI. 1 Lb4F SD # 4 Ltk4s SD =

® 735 DMA HUREfEH

13.3 IpREfER
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13.4FF8 R

13.4.1 HE=R5E

Im % b | FERER B fus B %88 ShfE
ik
0x00 mmc_ctrl RSV [15:11] | RO

[10] RW SDIO & F{ERE 1'b0
1" {#8E SDIO E%F
'0': %M SDIO E&#H

[9] RW SDIO dhif{E &g 1'b0
1": SDIO hififERE
‘0" : SDIO $hBfFXkiA

[8] RW SDIO #&={{E#E 1'b0
1': SDIO
‘0’ : SD/MMC

[7] RW SD/MMC/SDIO #EOHUIEEE 1'b0
‘1" : 4 bits
‘0’ : 1 bit

[6] RW SD/MMC/SDIO {E#itE= 1'b1
‘1" : High-Speed Mode
‘0’ : Low-Speed Mode

[5:3] RW SDIO/MMC/SDIO i O Bt R %1% 3'b000
2% Table 2
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2] RW SDIO/MMC/SDIO #EAIRIE R 101

‘1" : open_DrainMode

‘0’ :Push-Pull Mode

[1] RW SEERIER 1'b0

' BEEREREN

‘0’ {ER mmc_port HFEERIER

[0] RW i OELEE 1'b1
1" : MMC mode
‘0’ :SPI mode
0x04 mmc_io RSV RO [15:10] 6'd0
RW [9] SDIO cmd12/10 Abort #R7& 1'b0

1" BYFIHLSIREA cmd12/10 Abort

0 REHFHSLSAE ocmdi2/Io

Abort

RW 8] SDIO &< EM 1'b0

' ARC AR YRR HIRR;

‘0" FRICH AT L EIRBHERMN B LMW

Rz;

RW [7] Enable auto generate 8 null clock 1'b0

after response/command or single

block data
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EIN/ S LNERMHEREEHEN 8

A null BYERIIAE

1" {EgE

‘0" X

RW

(6]

Enable auto receive response after

command

En< BRI EE

T R

‘0" XA

1'b0

RW

(5]

SD/MMC/SDIO ix O B4k £ 8 4 null B

HEERY

1" &R 8 null Bgp

‘0': 1RIE bit 3 RE BN/ KXHS

1'b0

RwW

(4]

79 CID #1 CSD #Eigit, H&X CD HE

CSD &< B, SD/MMC/SDIO RiBEZSHE

CMD % _E[E& 136bit CID & 11 CSD

iR, HIRE W bit 5 1 8, CID & CSD

HiREFEEDS buffer Xi89[135:8]

o

1'b0

RwW

(3]

bit[5] 30’ B/ 4R

1" $EWE K

1'b0
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0 REHS.

RW [2] ®E B 8 null /&< /ML | 1'b0
IneE
' {EREEDN 8 null B/ &</ INNAER
‘0" XAEB 8 null B/ HS/ AL
L
I bit 5 5 bit3 RE, £ 8 1 null
b, #UK response HEERH S, HiE
W5chy, U bit BaNER;
RW (1] REHIEERT G 1'b0
OREE; .
‘0" BHUE;
RW [0] REBDEEER 1'b0
' EREEEEIEER
‘0" X B R EURE .
HEIRERTE, I bitBRBIER;
0x08 mmc_bytecntl RwW [15:0] | BURERETHHSFSR 16'h0200
0x0C mmc_tr_blockcnt RO [15:0] | SHEREWE, STMEIERITER 16’h0000
0x10 mmc_crcctl RW [7] SD/MMC/SDIO port CMD Line CRC | 1'b0

circuit enable.

SD/MMC/SDIO #xH CMD % CRC Ifi
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1" fEEE.

‘0" XH.

RW (6] SD/MMC/SDIO #x00 #48 % CRC If&E | 1'b0

1 {EgE.

‘0 XML

RW (5] {FBEEE CRCHE crc_status 1'b0

“1": fE8E, 3 crc_status !=3'b010 B,

SFE ac REDPHT, SHIEEEBH

stop < DM, F B mmc_io[0] =H&E

mmc_io_mbctl[2:0] 4858,

0: XM;

RW [4] £ response ZHNESHIRRIE 1'b0
1 fERE.
'0": XM

RW [3:2] DAT CRC selection. 1'b0

DAT CRC %4%

2% Table 4

RO [1] CMD CRC 2. 1'b0
RO [0] DAT CRC f&Hi= 1'b0
0x14 cmd_crc RSV RO [7] RSV 1'b0
RO [6:0] CMD CRC ZFH7Fs:E 7'd0
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0x18 dat_crcl RO [7:0] The DAT CRC R{uZEsE NA

0x1C dat_crch RO [7:0] The DAT CRC S{uEHEE NA

0x20 mm_port RW [7] SD/MMC/SDIO port & ES. 1'b0
RW [6] SD/MMC/SDIO port CMD 4{5S 1'b1
RW [5] SD/MMC/SDIO port $iE4&(=S 1'b1
RW (4] B % Ncr #BEI8E 1'b1

1': {FEBDIEE Ncr #BH.

‘0" XA EHMEE Ncr BE

RW [3:0] Ncr BEHEUE 4'hF

(SD/MMC/SDIO BF5h#).

0x24 mmc_int_mask RSV RO [15:9] 7'd0

(8] SDIO #iE%k 1 T B 1'b0

1 RER

10:: }ﬁﬁ

[7] CRC YR token $EiRhMTR#K 100

1 RER

10:: }ﬁﬁ

(6] mSMIME. Ner B o BT R ik 1'b0

1" RE#g

‘0" R

(5] SHIFERBE D B 1'b0

1" RN
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‘0 }ﬁﬁﬁ

[4] SHIRRETMTR TR R 1'b0

" AR

‘0 }ﬁﬁﬁ

[3] @< CRC EIRPETFR 1'b0

" RE#R

‘0" R

[2] #IFE CRC iR TR #R 1'b0

1" REK

‘0" Rk

(1] R ML P BT 1'b0

1 AR

101: }ﬁm

[0] R RH ST R P TR 1'b0

1 R

101: }ﬁm

0x28 clr_mmc_int RSV RO [15:9] 7'do

RW [8] W: j&RR SDIO #iE4 1 b 100

R: SDIO #iE% 1 TS

RW [7] W: 3EBR CRC IR token #8512 hifT 1'b0

R: CRC X7 token 12 DHRIRE;
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itk bit A1 8, FBF mmc_sig[6:4]

RW (6] W: SRR Ncr BB ohiT; 1'b0

R: @M Ncr BE P RPRA;

RW (5] W: BRSEIRERER YT, . 1'b0

R: ZHEHRERPURT;

RW [4] W: JEIRSHIRRE TR DY 1'b0

R: ZHIRREE M PRORE;

RW (3] W: SEBRES CRC FEIRTPHE; . 1'b0

R: 5% CRC HiRPHOIRTE;

RW [2] W: ERREUE CRC SBiRTNT; . 1'b0

R: #iE CRC HiRPHOIRTE;

RW (1] W: EREIRE R TR P 1'b0

R: #IEEETHPEORE;

RW [0] W: ERESLERTTR PR 1'b0

R: & EBTHPHEPRE;

0x2C mmc_cardsel RW (7] SD/MMC/SDIO 12#I38{E8E 1'b0

T g
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0" XM

RW (6] f$RE SD/MMC/SDIO -RiREITEh4 1'b1
1 fERE
0" XM

RW [5:0] SD/MMC/SDIO BYjaEEZRE 6'd0

{ERI S FRSET 1MHz BY4h;

1MHz=Fhclk/((mmc_cardsel[5:0]+1)*2)

0x30 mmc_sig RW [7] SD/MMC/SDIO port CMD 455 1'b1

5 B FHFRE, SDIO ZHIZBER

e FER—DEEKP, FEENTE

FHigE CMD % RSB RFHIILFF

g,
RW [6:4] CRC status[2:0] H 5 #(#& CRC status | 3'b111
token B ;
RW [3] SD/MMC/SDIO port DAT3 #iE(5S. 1'b1
RW [2] SD/MMC/SDIO port DAT2 #iE{5=S. 1'b1
RW [1] SD/MMC/SDIO port DAT1 #iE{5=. 1'b1
RW [0] SD/MMC/SDIO port DATO #iE(ES. 1'b1
0x34 mmc_io_mbctl RW [7:6] SD/MMC/SDIO NAC #8858 Bl 2'b0
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2% Appendix 2 -Table 5.

RW [5:4] SD/MMC/SDIO Busy timeout scale | 2'd1
selection.
SD/MMC/SDIO iR E BT EIi%E.
2% Appendix 2 -Table 6

RW [3] SD/MMC/SDIO port BiehZeiRit 1'b0
1: N TEERE, EFRRE;
0: B EFRRIE, TEIARE;

RW [2] ®E SD/MMC/SDIO ixA£Bz&<H | 1'b0
SHIERER
' fERE
0" X
REI bit 1 (mmc_io[7:6]==11) &fif
&—4 SD/MMC/SDIO #&<, W, 8
null B, SHIERER. SHEEEHR
E, lbitRBHMES.

RW [1] Select multiple block data transfer | 1'b0

direction.

RESHIRREH D)

1 EHUE.

‘0" BEE.
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RW [0] Set SD/MMC/SDIO port auto multiple | 1'b0

block data ransfer.

¥ E SD/MMC/SDIO i OB SHIER

(i3]
1" {ERE.
‘0" XH.

BB bit A1 (mmc_io[7:6]==11) £t

&— SD/MMC/SDIO BB HURRIER .

HIRHRANHFE mmc_blocknt

SHEHRPRE. SHERETE, Kbt

B#iEE.

0x38 mmc_blockent RW [15:0] Data block number register. 16'h0001

HIERN M S 75

EEGFEREXNESHERERPLOH

REMEIRERN

0x3C mmc_timeoutcnt RW [7:0] Data transfer timeout count register. 8'h40

RGBT HER

Time = Scale* bit[7:0].

Scale b Ul = 7 =

mmc_io_mbctl[7:6]/[5:4] EX;

0x40 cmd_buf0 RW [7:0] The cmd_buf byte 0. Mapped to | 8'h00

command line bit [15:8]
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W< buf 2T 0, MEIGSE L

bit[15:8]

0x44 cmd_buf1 RW [7:0] The cmd_buf byte 1. Mapped to | 8h00

command line bit [23:16]

W< buf 2 1, BEFGLSL L

bit[23:16]

0x48 cmd_buf2 RW [7:0] The cmd_buf byte 2. Mapped to | 8'h00

command line bit [31:24]

W< buf 29 2, BMEFHLL L

bit[31:24]

0x4C cmd_buf3 RW [7:0] The cmd_buf byte 3. Mapped to | 8'h00

command line bit [39:32]

W< buf 2% 3, BMEIGLEL L

bit[39:32]

0x50 cmd_buf4 RW [7:0] The cmd_buf byte 4. Mapped to | 8h00

command line bit [47:40]

we buf FH 4, BREHGLL L

bit[47:40]

0x54 cmd_buf5 RW [7:0] The cmd_buf byte 5. Mapped to | 8h00

command line bit [55:48]

W< buf 27 5, MEFHLL L

bit[55:48]
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0x58 cmd_bufé RW [7:0] The cmd_buf byte 6. Mapped to | 8h00

command line bit [63:56]

W< buf 2T 6, MEIGSE L

bit[63:56]

0x5C cmd_buf7 RW [7:0] The cmd_buf byte 7. Mapped to | 8h00

command line bit [71:64]

W< buf 29 7, BMEEHLL L

bit[71:64]

0x60 cmd_buf8 RW [7:0] The cmd_buf byte 8. Mapped to | 8'h00

command line bit [79:72]

W< buf 27 8, MEIGLEL L

bit[79:72]

0x64 cmd_buf9 RW [7:0] The cmd_buf byte 9. Mapped to | 8'h00

command line bit [87:80]

W< buf 2T 9, MEIGLEL L

bit[87:80]

0x68 cmd_buf10 RW [7:0] The cmd_buf byte 10. Mapped to | 8h00

command line bit [95:88]

W buf % 10, MHFHSE L

bit[95:88]

0x6C cmd_buf11 RW [7:0] The cmd_buf byte 11. Mapped to | 8h00

command line bit [103:96]
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w< buf 29 11, MBI HGSE L

bit[103:96]

0x70 cmd_buf12 RW [7:0] The cmd_buf byte 12. Mapped to | 8h00

command line bit [111:104]

W buf FH 12, BMHFIHSE L

bit[111:104]

0x74 cmd_buf13 RW [7:0] The cmd_buf byte 13. Mapped to | 8'h00

command line bit [119:112]

wE buf 2% 13, REIHSLSE L

bit[119:112]

0x78 cmd_buf14 RW [7:0] The cmd_buf byte 14. Mapped to | 8'h00

command line bit [127:120]

W< buf 21 14, MFIGFSE L

bit[127:120]

0x7C cmd_buf15 RW [7:0] The cmd_buf byte 15. Mapped to | 8h00

command line bit [135:128]

WS buf 2% 15, B HS%

bit[135:128]

0x80 buf_ctrl RW [15] IR E D EMRIERE 1'b0

1 BRHIRENER,

0: &

43515, EFERE—THYEEHE
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RW

[14]

DMA 15K

0: AR

1: R

EE: 5@ dma ZHIELBENSTEE;

ke dma EERENFHERLTUR;

1'b0

RW

[13]

RSV

1'b0

RW

[12]

HUE FIFO RS ESEREE

1: BE

0: A

IR FIFO R&ES, BB

EBR-RIRENERK FIFO full55;

SREENRERK FIFO 2EF5;

1'b0

RW

(1]

REZIHIETIE

1. B

0: &

1'b0

RW

[10]

DMA fE{#EOfERE:

1: {E#EDMA #E[O;

0: AHB #EOHEEIREERE,;

HEM DMA 2O, SHRERTMRER

BEML bit (RHRREHHESLHIE

1'b0
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BRA&%)

RW [9:2] HIEEGFHE KERE, REH|8d

buf ctl[10]=1 BE;

AR BEEHFERERN 128 T word, &

ERENSFEFESRKT 127
RO [1] HIREEFEEES 1'b1
RO [0] HIREHEHES 1'b0
0x100~ | data_buf RW HIREF NA

Ox2FF
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Bit5 Bit4 Bit3 Speed
0 0 0 1/2 base clock
0 0 1 1/4 base clock
0 1 0 1/6 base clock
0 1 1 1/8 base clock
1 0 0 1/10 base clock
1 0 1 1/12 base clock
1 1 0 1/14 base clock
1 1 1 1/16 base clock

Table 2 Mmc_ctrl[5:3] FHENX
Note: Z mmc_ctrl[6]=1 , EHIBILEESHEELL, base clk =hclk;
& mmc_ctrl[6] =0 , #ZEHIFTEEREELE, base clk=clkim;

Clk1m= Fhclk/((mmc_cardsel[5:0]+1)*2);

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 BEER EH=ET
X X X X X 0 X 0 ToE1E N/A

X X 1 X 0 Trig | X 0 4 5% 8 null clk N/A

0 0 0 X 0 Trig | x 0 RIXE 6
0 0 0 0 1 Trig | x 0 FEUST I 6
0 0 0 1 1 Trig | x 0 FEUST I 17

0 0 0 0 Trig | x 0 FRmI+ER 8| N/A

null clk
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1 0 0 0 Trig | x 0 R <+E W | N/A
0
R
1 0 0 0 Trig | x 0 R <+E R | N/A
:
M +4RE 8 null clk
X X X X 0 1 Trig | i EX B ™ #0#& +8 | mmc_bytecnt
X
null clk
X X X X 0 0 Trig | BEANEIE+8 null | mmc_bytecnt
X
clk
Table 3 Mmc_io[7:0] #HENX
Note:

1. Table 3 BRTREWT, EMIRIES™4% CMD DONE Hoi#f;

2. Table 3 PEREMITRIES T ELUIRE R TN PHT,

Bit3 | Bit2 data_crcl 1 data_crch FER[/ETAHS

0 0 DATO % _E#E CRC {H

0 1 DAT1 % _E#E CRC {H

1 0 DAT2 % F#E CRC H

1 1 DAT3 % _F#E CRC H

Table 4 mmc_crctrl[3:2] #FHAENX
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Bit7 Bit6 Bit2 Bit1 | Bit0
BIE#R REMFTH
mmc_io mmc_io_mbctl

1 Trig 0 0 | BE&kreS+IM+8 null | mmc_blockent
1 clock +£1&

1 Trig 1 0 |iEBReGS+MMA+8 null | mmc_blockent
1 clock +##&
X X 0 0 Trig B ZHRER mmc_blockent
X X 0 1 Trig EZRERE mmc_blockent

Table 5 mmc_io[7:6] 1 mmc_io_mbctl[2:0] iFHENX
Note:

1. Table 5 FEIRIIRMESTEZSHREUETH DR, SRBIBSTELRIETH IR, UK
CMD DONE thl;

2.4BAEN, SREFBTMPERASTE, MEEBHN P,

Bit7 Bit6 LR
0 0 Tus
0 1 100us
1 0 10ms
1 1 1s

Table 6 mmc_io_mbctl[7:6] NAC #B 8¢ o [ B i 4%
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Bit7 Bit6 B} [B] 88 a2
0 0 Tus
0 1 100us
1 0 10ms
1 1 1s

Table 7 mmc_io_mbctl[5:4] & 08B oh by 847 158 4%
Note:
1. ZifEF DMA OB, DMA ERERZE LT,
2. MBERNEADH, HEEm 5S/A/8 null clock B, TTLAEMA mmc_io[2]; HEE
REHEER, tJLAZEE mmc_io[0]; HEMESHHUER, tJLAZEE mmc_io_mbctl[2]
/mmc_io_mbctlO];

3. 3 Nor BEALER, HREEROSPE, EHRFTEZHMEE — NG,
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14 SPIiR4%Iz8

14.1 INEEREIR

SPI 2&81T4M&#EDO (Serial Peripheral Interface) 45, SPI E—MEE. €NT. BHFHNEEE
%, SPIBEEREERER, EAENARIE, XMEXBEE—NEREFN—DNHSINEE, TE
E/>41R%, BX L 3RMOILL (RrEmE) 81 SDI (HIEHA). SDO (#iEkE ). SCLK (B

). CS (Ri&),

142 FTE4HH

® EETIfEN SPI Eik#E, thulfER SPI MRE

o RIXFEWEEEE 8 MNFREN FIFO

® master 37#F motorola spi B9 4 #4#&={ (CPOL, CPHA), TI B, macrowire B
® slave 3Z#¥ motorola spi B9 4 #1148z, (CPOL, CPHA)

& HFEWTIMH¥ENT

® FiREXIT bitf&H, HAXFF 65535bit 55

o MNREXFEHKE byte fEHRI

o MIRFHWMAD spi_clk HRAIEIAE AN RS APB BFEhEY 1/6

14.3 IpgefiR

14.3.1 EMNOJES
SPI = HBREE TR B/ER SPIBEEIRE, UXIFIREER SPI B EFEMERE., BiTIXKE SPI_CFG 77
220 Bit2 of AR EII#IEEENEE,
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14.3.2 SFEXXH
EREIRERT, BITIRE SPI_CFG Z778889 Bit1(CPHA) #1 Bit0(CPOL), TJLAMEHESHILL MOTOROLA
SPI B UFPAE AL AR, CPOL 2ARRE SCK B ES = RITHEF, CPOL=0, ZRIRBFHREBE,
CPOL=1 B, TRBEFATHEF, CPHA RARREFRFNZN, CPHA=0, &S NMAHNE— T
XK, CPHA=1, A8 AHNE N IHEIERE, EoJLUBEIRE TRANS_MODE FEEKRIRETIRE

PATI B FrEt#& microwire BY sRERIEE, Wi THEREERESTA,

ERMIREES, MA3ZH MOTOROLA SPI (IAM#ER, A EFERBIRESENETRENHERNS

Traa kL,

14.3.3 SRNEIEER

FIFO FHBR—MEALLNRNOE DR, E—MEAEANSIEE—MIBL, Hbh—MFHEBR0
BMAO, 3— T ORFME[OBME O, SPHEFIZREN TR NINEE—1)REHA 8 121 FIFO 7
2, UEMEBImERER. LEXEHIER. LEEGAREHENRS, NTIRE TRAME, TTUEY
1XE& MODE_CFG F7788#7 Bit[8:6]#] Bit[4:2]a]LAIZE RXFIFO &1 TXFIFO B9 trigger level, LU#HEAR
EUEHIRR THIMEREE R, FIFO M trigger level #it&/E, MOIMALALPHiEiE DMA, BEBNARTE

%) TXFIFO &K EIE M RXFIFO #EEZRNTE,

14.4 HiFssER

1441 HEHR5F
% 109 SPI &H7F887%&
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JV\N  ERETERART
fmis it Bm %5 ihin) ik =LA |
RW R I & B E R X IHE#T—L | 0X0000_0000
0X0000 BEREESFS CH_CFG
BEE
0X0004 SPI EEEFFEs SPI_CFG RW XI SPIEEHEXTUHTREE 0X0000_0004
0X0008 N E S ERE Clk_CFG RW BLUgE R AR 0X0000_0000
0X000C BREHRER MODE_CFG RW EEEIER 0X0000_0000
0X0010 th BTz kI 78R SPI_INT_MASK RW iR & AR X h iy 0X0000_O0OFF
0X0014 P RPRSFFRE SPI_INT_SOURCE RW BTFEiE PR 0X0000_0000
0X0018 SPIRSH 785 SPI_STATUS RO Tl Zs SPI @ {5 AV RS 0X0000_0000
0X001C SPI BEZH1Fes SPI_TIME_OUT RW % E SPI BISE 0X0000_0000
0X0020 HIRRESHFR SPI_TX_DATA RW TXFIFO, BAFFERISRIELIE 0X0000_0000
0X0024 ERERFFS TRANS_MODE RW REEWER 0X0000_0000
RO EANEERBFERAZXTZES | 0X0000_0000
0X0028 HRERKESTSR SLV_XMIT_LEN
EEWE MR E
0X002C RSV 1R 0X0000_0000
0X0030 HIREWSFS SPI_RX_DATA RW/RO | RXFIFO, FFEFHIZZEIAIEE | 0X0000_0000

1442 BlERESF

% 110 SPI BB EFH 7R

f hia) RIEWRER =3 V|
[31] RSV 1'b0
[30:23] | RW RX_INVALID_BIT 8'ho
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EREBEBEEEFBERE, fiSd bit REKEE, XEXTRBRBEREEEED

39, REARXFIFO, REEZNEIEHA RX FIFO

AFEFEES TX/Rx length B &ER .. &/ELRTFEA Rx FIFO BIEHEE A TX/RX

length - RX_INVALID_BIT

3. master EXEW

Motorola/ TI X AR

[22] RW Clear FIFOs, & Tx #1 Rx FIFO IR R, AR ESE AL master A slave FIAEE | 1'b0
(BEBHFERRI)

1'b0: RiEWR FIFO

1'b1: BBRBEN

WHEE 1, EHB0

s : master/slave ZEX

Motorola/Tl/microwire R HK

[21] RW continue mode, ZER T, spi BIEARS Tx FIFO MM, HEEH, BEE | 1'b0

MEBE TN .

1'b0: normal,Tx FIFO =f5, EE% FIFO IR, SCK =%, FIE,

Rx FIFO i#/5, SCK{ZItHI%, E4F RX FIFO = EEIREE

1'b1: continue mode, Txfifo =, MEILMEHR, BEEEH5HK, BLETIIRE rx fifo

i, WEZEEER, HEE rxfifo JUFHALE

$: master B

—RBERT, FREZE,
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IV EREERET

FRZENXE, MR tx fifo PREHIE, BURSHERBELLELE. LIS

SSEAEURS, BB spi master

Motorola/Tl/microwire X HK

[20] RW RxChOn, EWEBEEHE 1'b0

1'b0: Rx channel off

1'b1: Rx channel on

s : master/slave ZEX

Motorola/TI/microwire B B

[19] RW TXChOn, RXBEEEHE 1'b0

1'b0: Tx channel off

1'b1: Tx channel on

s : master/slave ZEX

Motorola/Tl/microwire X HxK

[18:3] RwW Tx/Rx length 16’'h0

Spi TEfEHE, BHE SCK

HEENRR T REHERREBRENKE.

% (TxChOn=1, RxChOn=1) B, FRAIXMN bit £, URRAEWKH bit# (B

R Z D5 RX_INVALID_BIT %)

% (TxChOn=1, RxChOn=0) A,

FRKIZH bit £,

% (TxChOn=0, RxChOn=1) B,

FRERKEILE) bit #(BAZIE D5 RX_INVALID_BIT X, SEFREULENA Tx/Rx
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W Winner Micro
I\ BEEMET

(2]

RW

length - RX_INVALID_BIT)

% (TxChOn=0, RxChOn=0) Y,

E: master BY

Motorola/Tl/microwire X HK

Chip selects

(1]

RW

1'b0
1'b0: SPI CSH¥ES RO

1'b1: SPLCSBREEA 1
E: master BY

Motorola/TI/microwire B B

[0]

RW

Force CS out 1'b0
1'b0: spi_cs 55 H RELEE

1'b1: spi_cs ESHHBAREES, BEBmBENR Chip selects

ZISSEA Chip selects TTASEIHEH csn (SSTIkwE, BiZESH 18, spi_cs

= Chip selects
i¥: master B

Motorola/Tl/microwire X HK

SPI start,

1'b0
W SPIFRENEERX, 51 8 spi AT, 2/, BT

1'b0: =1k spi T
1'b1: BE spi I—REXHEFEW, BHAT

s¥: master B
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W Winner Micro

IV EREERET

Motorola/Tl/microwire X HK

1443 SPIBiEZFH

% 111 SPIRRESEFR

i Vo) BERE SHifE
[31:19] RSV 13'ho
[18:17] | RW FRAM FORMAT 2'b0

2'b00:motorola

2'b01:Tl

2'b10:microwire

2'b11:RSV

3% master RN RAIHMY

E: master B

[16] RW SPI_TX pin always driven 1'b0

1'b0: spi @t RBE spi_cs BRE, ®IKz), HERNBA=S

1'b1: spi—EBRE, BMELEHERER

s£: master/slave FEX

Motorola/TI/microwire #, B5%L

[15] RSV 1'b0

[14:12] | RW cs hold, spi_cs FEHIREHTMR/EIFELEAESE, B spi_cs 89 hold Bja 3'b0

3'b000 >=1 A APB 2% CLK

3'b001 >=2 A APB E% CLK

3'b010 >=4 APB 2% CLK
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W Winner Micro
I\ BEEMET

3'b011 >=8 AAPB R% CLK

3'b100 >=16 “MAPB &% CLK

3'b101  >=32 NAPB E% CLK

3'b110  >=64 “MAPB &% CLK

3'b111  >=127 4 APB E% CLK

E: master BY

Motorola R B

[11:9] RW cs setup, spi_cs EEIBERBTIRAIEAVETE, B spi_cs B setup BFial 3'b0

3'b000 >=1 A{NAPB 2% CLK

3'b001 >=2 PNAPB % CLK

3’6010 >=4 ANAPB 2% CLK

3'b011  >=8 APB % CLK

3'b100 >=16 “MAPB &% CLK

3'b101  >=32 NAPB &% CLK

3'b110 >=64 N APB 5% CLK

3'b111  >=127 N APB 5% CLK

3E: master BY

Motorola X EH

[8:7] RwW SPl-out delay, SPI #UBH H4EX) 5 SCK 89 delay, TEZ AT hold time /&, | 2'b0

[8:7] ERZETHAHIE(APB clock)

2'b00 0

2'b01 1
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W Winner Micro
I\ BEEMET

2'b10 2

2'b11 3

s : master/slave ZEX

Motorola B B

[6:4] RW Frame delay, ZRIATE—Mi (spi_cs BEAE ) EHERE T —MAFREVERA SCK | 3'b0

B A HAR—4, B SPI_CS LY [E (EA TR A, I oJERE  BIAED 0.55CK

[6:4] SCK clock

3'b000 O
3'b0o01 2
3’bo10 4
3’bo11 8
3’'b100 16
3'b101 32
3’'b110 64
3’b111 127

Bian, #RER block U154 128byte B9¥UIE, HIEEARME, SMAFMRENT

IRESE,

3. master B

[3] RW Bigendian 1'b0

1'b0: HEHRARM/NBRN, BMERIRD, EREFT

1'b1: HERARAAREN, BMREERES, TAEFT

2] RW MASTER/SLAVE 1'b1
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W Winner Micro

IV EREERET

1'b0: slave, ZI&REE slave

1'b1: master, iZi&% 2 master

s : master/slave ZEX

(1] RW SPI CPHA 1'b0

1'b0: fEE= A

1'b1: fE4EL B

s : master/slave ZEX

Motorola R B

[0] RW SPI CPOL, SCK 7 IDLE BYB9AR 1% 1'b0

1'b0: SCKIDLE B4 0

1'b1: SCKIDLE BY9 1

s : master/slave ZEX

Motorola X EH

1444 BNHEESFHE

£ 112 SPI Wi ES17E

fi o) $R{EWEA Sufs
[31:16] RSV 16'h0
[15:0] RW Divider 16’'h0

Fsck = Fare_cik/ ( 2 X (Divider +1))

£ master B

Motorola/TI/microwire X, 53X

[31:16] RSV 16'h0
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W Winner Micro

IV EREERET

[15:0] | RW Divider 16'h0

Fsck = Fape_ci/ ( 2 X (Divider +1))

E: master BY

Motorola/Tl/microwire X HK

1445 BRAEESEFSS

% 113 SPIBERBEES 7R

f 18] BRIEREA s1ufE

[31:9] RSV 23'h0

[8:6] RW RxTrigger level 3'b0

RX FIFO 7EfEB%UERLA DHsE DMA BEREIHE: 0~7word

A rxbuffer hiYEIE X TF RXTrigger level, 7 &fitik bl E1EK DMA )i

s£: master/slave #FEX

Motorola/TI/microwire #, B5%L

[5] RSV 1'b0

[4:2] RW TxTrigger level 3'b0

TX FIFO FERIEUEAL& P& DMA 5KiH{E: 0~7word

RE txbuffer IREIERFETF TxTrigger level, A&tk D RrziEERK DMA #f

%

s*: master/slave ZE

Motorola/TI/microwire X, 53X

[ RW RXDMA On, F3 DMA 5235 L 1'b0
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W Winner Micro

IV\  ERETERE T
1'b0: AKFH DMA,
1'b1: XA DMA
E: master/slave #HK
Motorola/TI/microwire =5
[0] RW TxDMA On, F DMA R ¥R 8L 1'b0
1'b0: AKFH DMA,
1'b1: XA DMA
*: master/slave AN
Motorola/TI/microwire R HE%
1446 DEEHISHEFESR
% 114 SPI hifiRHI S 728
fi ihia) BRIEWLER SiE
[31:8] RSV 24'h0
[7] RW INntEn_spi_timeout 1'b1
1'b0:  RIFF=4E spi_timeout dhif
1'b1: RAYFFEE spi_timeout thiff
7 : master/slave #8%
Motorola/Tl/microwire X HL
[6] RW IntEn_spi_done 1'b1
1'b0: spi RIXHEHZWSH, AIFFEPRT
1'b1: spi KIEHEEWTH, RAFFEDRT
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W Winner Micro

IV EREERET

3 : master/slave #B M Motorola/TI/microwire B BN

5 RwW IntEnRxOverrun 1'b1
[

1'b0: Rx FIFO overflow doli{EaE

1'b1: Rx FIFO overflow tETAR{ERE

3£ : master/slave #B M Motorola/TI/microwire B BN

4 RwW IntEnRxUnderrun 1'b1
[

1'b0: Rx FIFO underflow hRrA{ERE

1'b1: Rx FIFO underflow thHr{EgE

3£ : master/slave #B M Motorola/TI/microwire B BN

3 RwW IntEnTxOverrun 1'b1
[

1'b0: Tx FIFO overflow DB {EsE

1'b1: TXFIFO overflow DEFAR{ERE

3+ : master/slave #352%% Motorola/TI/microwire G

[2] RW IntEnTxUnderrun 1'b1

1'b0: TXFIFO underflow hEf{$EaE

1'b1: TXFIFO underflow hEiAR{ERE

3 : master/slave #8834 Motorola/Tl/microwire &5

(1] RW IntEnRxFifoRdy b1

1'b0: Rx FIFO H#E L& hBi{EARE

1'b1: RX FIFO AR _ L&D AR E4E

3£ : master/slave #BH Motorola/TI/microwire R B X

[0] RW IntEnTxFifoRdy 1'b1
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W Winner Micro

IV EREERET

1'b0: Tx FIFO TTLA[ME TX FIFO B3R & i Ak

1'b1: Tx FIFO TILA[M TX FIFO SR Mr AR {EaE

3£ : master/slave #B M Motorola/TI/microwire B BN

1447 DRSS ESE

% 115 SPI hpRSFH 78

f 18] BRIEREA s1ufE

[31:8] RSV 24'h0

[7] RW spi_timeout 1'b0

1'b0: rxfifo FEBHEREIEEE CPU BUE

1'b1: rxfifo PEEREHIERE CPU BE

A

= q ==
518

3 : master/slave #8834 Motorola/Tl/microwire &5

[6] RW spi_done 1'b0

1'b0: SPI RIXTEEBCE BT

1'b1: SPI RIXTEEINTTHE

A

k=
5155

3 : master/slave #8834 Motorola/Tl/microwire &5

[5] RW RxOverrun 1'b0

1'b0: Rx FIFO overflow

1'b1: Rx FIFO overflow

BE1E%E
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W Winner Micro
I\ BEEMET

3 : master/slave #B M Motorola/TI/microwire B BN

[4] RW RxUnderrun b0

1'b0: Rx FIFO underflow

1'b1: Rx FIFO underflow

51%%

3 : master/slave #B M Motorola/TI/microwire B BN

[3] RW TxOverrun 1'b0

1'b0: Tx FIFO overflow

1'b1: TX FIFO overflow

51%%

3£ : master/slave #B M Motorola/TI/microwire B BN

[2] RW TxUnderrun 1'b0

1'b0: Tx FIFO underflow

1'b1: TX FIFO underflow

51

£ continue mode =1 HIIBRT, KEARSFEZ DU,

3 : master/slave #3583 Motorola/Tl/microwire R G3K

[1] RW RxFifoRdy 1'b0

1'b0: Rx FIFO ##E&<=RxTrigger level, REE HE

1'b1: Rx FIFO ##E=> RxTrigger level, Xk k&

5188

3£ : master/slave #BH Motorola/TI/microwire BB X
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W Winner Micro

IV EREERET

[0] RW TxFifoRdy 1'b0

1'b0: TxFIFO #UEE > TxTrigger level, ARTTLAME TX FIFO S#iE

1'b1: TXFIFO ##EE <=TxTrigger level, TJPA[E TX FIFO S#iE

5152

3 : master/slave #B M Motorola/TI/microwire B BN

1448 SPIREFEH

£ 116 SPIIRAESSFSE

i 1 RERE SHifE
[31:13] RSV 19'h0
[12] RO SPI Busy 1'b0

1'b0: SPI&E AEMIEVITES

1'b1: SPI&F RiX & LI 2

3 : master/slave £88%% Motorola/Tl/microwire &5

[11:6] RO RX FIFO fill level 6'h0

Rx FIFO h#iE2, BN AFET

3 : master/slave £88%% Motorola/Tl/microwire &5

[5:0] RO Tx FIFO fill level 6'h0

TX FIFO ®#iEs, BUAFED

3£ : master/slave #BH Motorola/TI/microwire R B X
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W Winner Micro

JVN  BEREETEGLR T

1449 SP|BINFFHE

£ 117 SPI BN FH7H

i ihia BRIFREA sfufs

[37] RW spi_timer_en 1'b0

1'b0: RAF timer 8

1'b1: /3 timer 8¢

3£ : master/slave #B MK Motorola/TI/microwire B BN

[30:0] | RW SPI_TIME_OUT 31'ho

HoREREME, FEBUBE rxfifo b, ERENHIEMNRAFEEAK ZWK P BT

RxFifoRdy 5% DMA iEKEf, TERMITEHIHIRIEN CPU fRELELUIE.

BU7%: 5 xfifo &F idle RET CRBEELEHRME, &E dmaidk, s BN,

rxfifo D AR, BEUEE/N\TFETF RxTrigger level), FFHAHE, KEASEFEIR

BNE, MARK timeout I, 53R CPU FRELRHIE.

Ra3T rxfifo BIESIRERSEFR timeout HHETES.

FrERE9EHEA:  T=SPI_TIME_OUT/Faps cik

3 : master/slave #3583 Motorola/Tl/microwire R G3K

14.4.10 IR AIXFFES

% 118 SPI #iERIXFH 178

f iAia BRIFR A sfufs
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W Winner Micro

IV EREERET

[31:0] RW @ Tx FIFO SRS O fthiit 32'ho

E:

master/slave #EM

Motorola/Tl/microwire X HK

1441115 1R 78

£ 119 SPIEaER 572

i 1 RERE SHifE
[31:30] RSV 16'd0
[29:24] | RW TI_BLK_LEN 6'd0

ETINEFERLT, 81 block RRNKE, BIER S ARZENEREERE.

X 4~32bit

6'h4: 4bit KE#IE

6'h5: 5bit K#E

6'h6: 6bit KEIE

6’h20: 32bit £#iE

S master BX

TIEXEK

[16] RW MICRO_BURST 1'b0

1b'1: Microwire XX T, XA burst &%, Bl Tx KiEEHIF, RxFIREERE, Kk

REZ#H4T, MICRO_CONTROL_LEN R REIZZHIFEKE, MICRO_DAT_LEN FRH
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W Winner Micro

IV EREERET

SREREFZEWRFENEE, TX/Rxlength RRHNEBMEETRED B sck, burst

BRT, REERRBZHTHREA (TX/Rx length) /(MICRO_CONTROL_LEN+

MICRO_DAT_LEN+1)

1'b0: Microwire &B=X T, AFH burst &%

ELERXT, ARHER

1) tx_ch_on=1,rx_ch_on=0,Itt8}, FHF L%, MICRO_CONTROL_LEN £/RHIZ

ZHIFE, Tx/Rx length RRBZBMEMIRPEY sck, IHAKXHNHIER

E N m*MICRO_DAT_LEN = Tx/Rx length - MICRO_CONTROL_LEN, Hth m %R

KixZ /4 (MICRO_DAT LEN) KEMNZF

2) tx_ch_on =1, rx_ch_on =1, kB, T™x KREZEFF, Rx FHIRHIE,

MICRO_CONTROL_LEN FREIZEZHIFEE, Tx/Rx length RREIZENMERIT

BPEMR sck, TWHIEKE A m*MICRO_DAT_LEN = Tx/Rx length-

MICRO_CONTROL_LEN-1, H& m FREKEZ D/ (MICRO_DAT_LEN) KEHNF

3: master B

microwire R EX

[13:8] | RW MICRO_DAT_LEN 6'd0

Microwire XX T, 7 burst BX{EXE, 1 burst EHEEIRNKE

M 1~32:

6'h1:  1bit EHIE

6'h2: 2bit £#IE
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W Winner Micro
I\ BEEMET

6'h3: 3bit K#HIE

6'h20 32bit E#E

E: master BY

microwire X BX

[5:0] RW MICRO_CONTROL_LEN 6'd0

Microwire BT, HSFZNKE

M 1~32:

6'h1: 1bit £&H<

6'h2: 2bit £&Hd

6'h3: 3bit £Hd

6'h20 32bit £&H%

E: master B

microwire R E

14412 HIEKESES

£ 120 SPI HUEKES 728

f 8] BRAFREA s1ufE

[31:16] | RO {EA slave BY, £ cs BHE, KEHENEEEE, B4R bit 16'h0

E: oslave BX

Motorola G
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W Winner Micro
I\ BEEMET

[15:0] | RO fE0 slave BY, % cs BRUE, HWEINHIERKE, 2R bit 16'h0

E: slave B

Motorola A

14.4.13 HIRBWSESS

% 121 SPI HUEBINS 78

f 18] BRIEREA s1ufE

[31:0] RO M Rx FIFO #0898 O #thtit 32'ho

st : master/slave ZEX

Motorola/TI/microwire B B
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W Winner Micro

JVN  BEREETEGLR T

15 12C =428
15.1 INEEREIAR

12C RAR—MER ., WA —_LHRLET54% . ERFTERREUEERT L LR BIEER

/%\ o

ERUATENLDEEELE, HrERUAREENSRMY, WEEIRSIUAS[EIBA N E NS
. ERE&LENMN. RMBHXAAZEEDN, MERTFHNHREEGESE., MRENELREHIELN
B, WENEETSUMNSEY, REENREHFEENSG, REHENLIEHEEZE; MRENERIK
MERMHREEE, BAERMSUNRYE. REEVIRENSIMRXNHE, RERENLILREERE.

AERXMERT. ENAFTTEENIPRLIEHERE,

15.2 FE45H
® APB 24t ARAEEO
o Ru{EAEIRFI=HIZER
® [2C TE®R=ZT[E, 100KHz~400KHz
® Zi% GPIO oJERAM 12C K& FED

o TJREHmENIENNFES

15.3 IpgefmiR

15.3.1 fRERRIER
®idig EHFEE PRERl0 MZFE PRERh FETLLE 12C B4 FRBURARERRE 100KHz 2
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W Winner Micro

IV EREERET

400KHz Z BIRER B ARBH O E,

15.3.2 hi R /ZNE1ET]IE
BITIEEFFES CTR B Bité AIFEZRLL 12C ZHIg8F~ £k, HEXRTILUBTIRE Bit7 REEN/Z

FE(FLE 12C =HI 2R TIE,

15.3.3 iFEEH RENES
W B FFES CR_SR B9 ML o] AMERH 2SR H s & 10N B4 START 55, 5% STOP 55, &
% ACKES, B4 NACKES, £EEAT, RCEOBRNMIBERHERMSESS., —NETHIEE

MR UEMESHIE, MELLESER, —BELSLZLERENES, MERTERERN,

15.4 HiFEssiER

15.4.1 HEFE=RFIF

£ 122 12C HERYE

fmigitit B} &5 ihin) fi ik =LA |
RW FRUR 8 MBI SR{E, FALAXS APB | 0X0000_0OFF
0X0000 B RS RS PRERlo
B BT
RW TS 8 M SR{E, FLAXS APB | 0X0000_0O0FF
0X0004 B S ERE_2 PRERhi

BB HPEAT IR

RW LU BT EYERELAR 12S 24 | 0X0000_0040
0X0008 BHISFES CTR
SEH9{ERE
0X000C HiESESR TXR_RXR RW BB RIXBEIENE WS | 0X0000_0000
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W Winner Micro

IV EREERET

B
0X0010 WA ETISFS CR_SR RW BRG] —LHURIESHX0942/E | 0X0000_0000
0X0014 TXREHFEE TXR RO AR 12C &ZIXBTHY TXR 788/ | 0X0000_0000
0X0018 CRIEH FFsE CR RO R 12C 2 HIZFF85091& EE CR | 0X0000_0000

15.4.2 B MEFaE 1

£ 123 2C B aEEsE 1

fi ihia) HRIEHEA ShifE
[31: 8] RE
B S SRBCE prescale BIE 8bit, 8'hff
IR

apb_clk=40MHz, SCL=100KHz
[7:0] | Rw
prescale = (40*1000)/(5*100) - 1 =16'd79

apb_clk =40M, SCL=400K

prescale=(40*1000)/(5*400) - 1=16'd19

15.4.3 BN MESEFaE 2

£ 124 12C B aS1FE 2

| wiE B AE B S
[31:8] =B

A RECE prescale B9 8bit, a'hff
[7:0] RW

N :
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W Winner Micro

KB B B 1

gV

apb_clk=40MHz, SCL=100KHz

prescale = (40*1000)/(5*100) - 1 =16'd79

apb_clk =40M, SCL=400K

prescale=(40*1000)/(5*400) - 1= 16'd19

15.4.4 =H|HFR

£ 125 12C BHIF 178

18]

BRIEREA

s1ufE

[31:8]

REB

(7]

RwW

12C fEREF=H,

1'b0: AfERE

1'b1: {E8E

1'b0

(6]

RW

b it MASK,

1'b0: AVFHEF=%E

1'b1: RAFDE=4%

1'b1

[5:0]

RE

15.45 HIEHFE

£ 126 RCHIBESF=S

ihia

BRAFREA

sfufs

[31:8]

RE

[7:0]

WR

SzHEaN, NRESHFESTXR,

8'h0
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W Winner Micro
I\ BEEMET

HNIREMIET,

[0]:

ERT—TMERENFT,

1 HERTIE, 0 HERTRE,

BZSERE, HERSERRXR,

AR 12C EREFHFT,

15.4.6 WRIZHIZESS

xF 127 RC AT HFFE

18]

1B YEER gus

[31:8]

(3

]

[7:0]

WR

1'b0: X

1'b1: F=4 START BtF&

1'b0: X

1'b1: 74 STOP W&

[5]: RD, M SLAVE iE;

1'b0: M

Biz5FaR, A CR, NENT:

[7]: STA, #=HIF=4% START BYFF;

[6]: STO, #=fF=4% STOP BYF%;

8'h0
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W Winner Micro
I\ BEEMET

1'b1: M SLAVE i

[4]: WR, [ SLAVE 5;

1'b0: T

1'b1: [\ SLAVE B

[3]: #=4#IME SLAVE 3%X[E ACK/NACK;

1'b0: [ ACK

1'b1: [E NAK

[2:1]: REE;

[0]: IACK, FERPEERE, 1 8%

1'b0: M

1'b1: BRPERE

®xHFRE, A SR, HEEWT:

[7]: RXACK, M SLAVE INZ8Y ACK/NACK IRZ;

1'b0: M SLAVE UgZE| ACK

1'b1: M SLAVE IZI NAK

[6]: BUSY;

1'b0: STOFEO
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W Winner Micro

KB B B 1

F Vv

1'b1: STAFE

[5]: AL, Arbitration Lost, W{IREE;

[4:2]: 1%E5;

[1]: TIP;

1'b0: EARWIETE#HIT

1'b1: BRRWIEEHT

[0]: IF, hBPRESAL;

1'b0: T4

1'b1: FETHHEE ALNE 1

15.4.7 TXR £ H F778

% 128 12C TXR L H S5 7758

f 8] BRAFREA

sufE

[31:8] 1R

[7:0] RO RiE, TXR FES[MEHE,

INREHEIR L TXR_RXR BH178%;

8'h0

15.4.8 CRIEHF1F:E

% 129 12C CRiEHSFE

f iAia) BRAFREA

sfufs
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W Winner Micro
JV\ BREEM AT

[31:8] {REE

[7:0] RO RiE, CREGFH{/IIEHME, 8'h0

IRefiIR L CR_SR FH17=%;
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W Winner Micro

JVN  BEREETEGLR T

16 12S &85

16.1 INEEREIR

12S (Inter-IC Sound) RHXNHFEMIE (A0 CD HWLEE . HBESHLIER. HFBEUIWERR) 2
B ERBUREAMHIEN—ELIRE. EXETRINSL&EHNHSHRESNRIT, BB
BRNNGESHE, #27TANEFRNEAE, ARPTETHIRRESMNNNTWIRENER. iR
R 12S BABAEH 3RBTSEAMN: 1 RENASKER (8 TDM) HE%,; 1 IREFIEE

%, 1 RINHL,

16.2 TE4HH

® LI 2SO, 3X#F 12S F PCM #MY

® ¥ amba APB B4# [, 32bitsingle IEE#E

o IFEMIEN

® 758, 16, 24, 32U, mERIFMENRN 192KHz

o NIFEEENMIIABER

® A 12S F MSB justified #4EE =, &S PCM A/B &R

® T DMABKIEEHRME, RIFRFERE

16.3 INgefR

16.3.1 SMENFF
BITIRE 12S Control FH1Fa80Y Bit[25:24] 0] LR BE#EHETL A 125 1830, MSB justified &=, PCM A
#X, IE PCMB HE; BITIRE 12S Control ZF1F58HY Bit[22]al UERBEFES BN AEEL ., B
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W Winner Micro

JVN  BEREETEGLR T

RE 125 Control ZHF28H9 Bit[5:4] o] LUK EHUREHMZHUE, oTLARE A 8bit, 16bit, 24bit, 32bit,

16.3.2 ER XN
BIFIRE 125 Control HFEHEM Bit[17:16]0/NIREREEREAFENERXLNINGE,; BIIRE
12S_IMASK 2772380 Bit[9:8]TILURBAAFBERXONINEERE £, EEETRNINEE, F
BE7TDR, WHRVEZERXXUKN, BFSWTHFER, BB 12S_INT_FLAG 17830 Bit[9:8]

HHENAVSKE 1.

16.3.3 EMBEIEE R
FIFO FHBR—MEALZLNRNOE DR, NE—MEANEANSUEE—MIBL, Hbh—MFHER0
WAO, 31T OREHENAEA, 125 BHBERTRNREES—N)RESA 8 MK FIFO FI
2, UEMEBImERER. LEBEXEHRER. LEAGAREHENRS, NTIRE TRAME, TJUEY
RE 125 Control ZF7F288Y Bit[14:12]#0 Bit[11:9]T] A& & RXFIFO #] TXFIFO B trigger level, AR
AEMERIREZTHIMEREZE K, FIFO By trigger level Atk /S, #MoJLIALATHREl#E DMA, KEHTEMR

7% TXFIFO SERBEBEUEM RXFIFO B ERTF.

16.4 12S/PCM B EE

AR SRIEMERT 4 TN, AR 125, MSB Justified, PCM-A,PCM-B. &3 & & 7758 0x00[25:

24] RiEFEAMMYNY. BESTIMEEONER Figl = Figs.
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I\ BEEMET

12SBCLK A
I2SLRCLK ‘\ ) /

9
S5

12SDI1/ 12SDO >< <MSB X x X X LSB MSB X
95

word N-1
right channel

word N

word N+1
left channel

right channel

Fig1. 125 Bus Timing Diagram (PCM=0, Format=0)

55
12SBCLK ’V —‘
I2ZSLRCLK » :.
S AN
£
12SD1/125D0O MSB X :i _x XLSB ( MSB X Y
5
word N-1 word N word N+1
right channel left channel right channel

Fig2. MSB Justified Timing Diagram (PCM=0, Format=1)

cC
o

[2SBCLK

e .
I_SLRCLL/—\ .
SSJ._)
[2SDL/12SDO >< >< MSB >< >< LSB X MSB >< ><
o S

word N
left channel

word N+1
right channel

Fig3. PCM A Audio Diagram (PCM=1, Format=0)
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IV EREERET

I2SBCLK

I?.SLRC‘LL/—\ >
12SDI/I2SDO >< M3H >< >< ><SSSS>< LSB >< MSB >< ><

word N word N+1
left channel right channel

Fig4. PCM B Audio Diagram (PCM=1, Format=1)

16.5 FIFO FE45H E

Mono B-bit data mode

N+3 N+2 MN+1 M
il D7 oi7 ol7 0

Stereo B-bit data mode

LEFT+1 RIGHT+1 LEFT RIGHT
o7 D7 Dl7

Mono 16-bit data mode

M#1 M
15 0|15 0

Stereo 168-bit data mode

LEFT RIGHT
15 D15 D

Mono 24-bit data mode

{23 0

Stereo 24-bit data mode
123 o|N
| RIGHT N+1
123 0
Mono 32-bit data mode
N
3 o
Stereo 32-bit data mode
LEFT
3 0 i
RIGHT N+1
3 o
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IV EREERET

Fig 5. FIFO 774544
12S R 2 4> 8x32bit K/ FIFO, —MEA TXFIFO, —/MEA RX FIFO,
FIFO REENFHEEERETERINARBEMAR, 4 TEEEHSE 8bit RAUE, FIFO &4 word
IATEfE 4 1 sample #iE. S TEEWNSE sbit X, EABERBRIEEMHT FIFO R, LFE
I8y byte FHEAFBHIE, LTSN byte FHRAEFBEHIE. — word TJLAEME 2 1 sample £
. BT 16bit X8, — word TTLATER% 2 4 sample, XTI 16bit BXE, — word FE—
sample ##E, R 16 (UANAFE, & 16 {INEFE, 24bit 5 32bit EHXHED word REEFHE—

sample $HEHE "B EHNEYE, EAFHEAILE 5 xR,

234



W Winner Micro
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16.6 12S EHRTENTEE

125 RRN TERHEEEITIREEN P SEMERT 040000718 17280 LA & BY#hIRIE A SMER

R 2 NER 160MHz Bh, 2FF/E MCLK Bh, PAK MCLK F1 BCLK B9 TESR=R.,

BITIRE S TFEE 0x40000718[0]T] LUEIREARNER 160MHz BHehR 2/ERSMRETERE A 125 1EERETEh
B, WNSRIEFAIMERETER, 12S EHRIGEAM 10- 12S_ M_EXTCLK(PA_5,0ption 4)i A\ 896 EhE A& RS

R,

1 0x40000718[1] EFREEFFF/E MCLK B35, [7:2] AL AEE MCLK S4B, HEARXWT:
F_mclk=F_I25CLK/MCLKDIV

F_mclk 733EBR MCLK 37i%;

F_I2SCLK 7 125 EHRIVESEPIR, REAAEREE, M F_I2SCLK =160MHz; MNRiEHAIMEREER, W
F_I2SCLK EFIMERMm NI B EIRE;

MCLKDIV Bl 957728 0x40000718[7:2] EEERIN AL, BEFENRZ MCLKDIV>=2;

257758 0x40000718 B[17:81i AEE BLCK RIS MLLNKE ., SHLLTEARNT:
F_BCLK=F_I25CLK/BCLKDIV

F_BCLK 7 BCLK SCFRI{FHISAR;

F_I2SCLK 79 125 #EREVE IR, WMRIZAREBESEP, N F_I2SCLK =160MHz; MNREAIMEREER, W
F_I2SCLK EFIMERMm AR EIRE;

BCLKDIV BIRBERENALL  RBEAR N TIEEX T EEERRDNNDALL  EFMALLN AT :

BCLKDIV=round (F_I2SCLK/(Fs*W*F))
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IV EREERET

Fs 79125 # O FEMEIBOREME, KEHFF 192KHz;
W ARHENEE, 8/16/24/32 bit TJPUEIE;
FABEE/NFEEIEE., FRHIEAEFERN F=1, RREEANNEER F=2;

RETEHRNAMLLHTEERAN,

AT ARELFR T /EAE TN EE BCLKDIV 894 F:
EIEE AN IR e SRR, BEE 128KHz FHR, 24bit WEEHUIE, NiHEEEIRE BCLKDIV
B RENT:

BCLKDIV=round(160*10e6/128*10e3*24*2)=10'd26;

RS FRRYLAINT

0x18 125_Clk_Ctrl [0] RW | EXTAL_EN 1'b0

External clock select

Select whether use External or Internal

clock for 12S block

O=internal clk

T=external clk

Note: When External clock is enabled,

the external clk must be 2*N*256 fs,

where fs is sample frequency and N

must be integer.
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I\ BEEMET

(1] RW | MCLKEN 1'b0

MCLK enable

0=MCLK disabled

1=MCLK enabled

[7:2] RW | MCLKDIV 6'd0

MCLK divider

If external clock is selected, this divider

is used to produce proper MCLK

frequency.

F_mclk=F_I2SCLK/MCLKDIV

Where MCLKDIV >=2

F_mclk=F_I2SCLK when MCLKDIV=0

Where F_I2SCLK is external clk.

Note: F_mclk should be configured as

256 * fs where fs is sample frequency.

[17:8] RW | BCLKDIV 10'd0

BCLK divider

F_BCLK=F_I2SCLK/BCLKDIV

Note: When EXTAL_EN is not selected,

Internal PLL is used and

F_12SCLK =160MHz
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IV EREERET

When WXTAL_EN is enabled,

F_I2SCLK = External crystal frequency

BCLKDIV=round (F_I2SCLK/(Fs*W*F))

Where Fs is sample frequency of audio

data and W is word width.

F=2 when data is stereo and

F=1 when data is mono.

Forexample, if internal PLL is used and

the data width is 24bit, Format is stereo

format, sample frequency is 128KHz.

Then the BCLKDIV should be configured

as (160*10e6/128*10e3*24*2) =10'd26

[31:18] | RO RSV 14'd0

16.7 EfbINaEiER

16.7.1 IIERMW
AT BRIHIERIFSBURREATUMImENIRES, 125 SRS NEELHEM T ISR EIhEE,
YRIEESSE MRS B MU, WRErr4chily, 128 MCU #TR0, &18; BgE—1
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IV EREERET

HIRREIHE.

16.7.2 S INAE

SHTRETHE, SREMBLE, ERENOKERHERFHIEN O;

16.7.3 chif
REPIR M AIE /BT T, ZAFESSHEN DR, &X/FE FIFO BREDE (&KX FIFO th#g
BRTEE, EIW FIFO PHFES TEIE), &iX/#EI FIFO 89 underflow/overflow B, RRIRZSTE

257728 0x08 P&,

16.7.4 FIFO JRE&EIH

27738 0x10 124t CPU X 12S Rt &iX/# IR FIFO BPRASEEINEE. @13 57728 CPU REBRE FIFO

thifR| R L DEIERLIE, EZW FIFO Pi&/F— word fEJL byte SBREUE.
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16.8 HiERWIRE

16.8.1 FimKXEMEE

1.

fo E5FEFARISIRD, SDO, BCLK, LRCLK

2% Section 2.4 REFNHPSEMRRDEFEFE 0x40000718, EEKF TIEESEPIMZ;

RE 12S 1788 0x00, IRE N mastermode, mMERWIEN, FEEE, FELE, £6FER
BRBEZRN, FREAFBIRE-txen FFE,

REFHFHR 0x4, FREBEFERNPUT;

SNREF DMA BH%HE, £ DMA BREEFEANEE, BEFRFEENL, KE. FH7E 125
BERFFER T 0X0 fERE DMA, FHRE FIFO {8, & FIFO ¥ E T E{ESEE RSB a1iERK DMA
FIZEE

[B] & 5% FIFO ihilk-Z57735 0xX10 EAFZERSHIEIE, ERESF TR 0x0[0], RIREISEFIM FIFO b
BN #EEE 125 B4 L,

4 FIFO pUB/NFIRENEER, BRIEM DMA BREIEREIE, HE KX TXTHIF i,

3 FIFO ¥R EEL /S, TXDONE PR EN, Hi&RE—MAIX5TH, TXUDIF hipEEN, &

A CPU KiXTem, BREIELIX,

16.8.2 MimiZIL S IRE IR

1.

2.

FR B 7 FBEYSIH, SDI, BCLK, LRCLK

IRE 125 F173% 0x00, REN slave mode BEEZWR, FEIEE, HEURE, ZAFEREH

BEZERN, HREEWBE-rxen 5.

. REFHFR 0x4, FreBEERTET;

. MR DMA £H##E, £ DMA BRPEZERNEE, BEFAFEURNMIE, KE, HE 125
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BRRFFRD 0x0 {ERE DMA, FHiIRE FIFO B{E, SRS TEHETCERNSBmiEX DMA iz
6/

5. fE#ESEER 0x0[0], QMBI B BCLK #1 LRCLK /BN BEM SDI EREHIEFMHEE FIFO
o, 4 FIFO HIES T RENEEN, EEm DMA ERREZHIBEINFD, HE KX RXTHIF ¢
B, 24 CPU %/ RXEN BY RXDONE ilf=4, CPU T]LAiEid H7758 0x10 FifjiFIK FIFO hBE S

MR, &E— word hEZDA byte IEREIE. ABRYE FIFO RELEBERERROLIE.

16.8.3 EimEUEMEURE

1. EEFEREH, SDI, SCLK, LRCLK

2. % Section 2.4 REWH 5EMERNFFEE 0x40000718, BEEF TIEITEIRZ;

3. 1&E 125 F7F88 0x00, i&A master mode, BELRIE, FEERE, HIREARE, TAFEREH
BEERN, HigEEBUER rken B,

4. REBEFR X4, FREBEERNDHT;

5. fR{EM DMA RHEHE, £ DMA ERPIERERNEE, REFRFEENMILE, KE, H%E 12S
BHREFRD 0x0 dfERE DMA, HiRE FIFO H{E. JESTHETENSBMIER DMA iz
6/

6. {EREZTFER 0x0[0], EREISBH AKX BCLK 1 LRCLK, FBM SDI _EREHIBTFHETE FIFO 1, =
FIFO th#iiEm FIREMNSERN, LK DMA BERIRZEHIEZAEDR, SHEKIE RXTHIF thiff, =
CPU X RXEN BY RXDONE P =4 ,CPU BJLUEId H7788 0x10 EMIEUL FIFO pHZ DR,
&E— word hEZ /D4 byte NBEREUE. ABIRE FIFO RELERERREVEIE,

7. BIRERWSTREXRA i2s ERE,
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16.8.4 Mim&XEMEHE

1. BEEFERNSIH, SDO, BCLK, LRCLK

2. 18E 125 1788 0x00, i€E M slave mode, BEEEZREN, FEIEE, HEUR, TAFERS
FEEEWN, HIRERSHER txen FE.

3. REHFE x4, FREEEERMITHT;

4. WNR{EF DMA EREUE, 72 DMA BRI RERIEE, REFLNHURNMIL, KE, FH1E 125
R E7FEE P Ox0 thfEgE DMA, Fi& & FIFO H{E. X FIFO SRR T RE RS EIIER DMA
WIBEE .

5. [E&5) FIFO #illE-FH7F3% 0x10 EARBRFHIEUE, (ERES 728 0x0[0], HERIONEFRE) BCLK
1 LRCLK BY, #BIRENSBE M FIFO hEXH ##E1%F) SDO £,

6. 3 FIFO h¥UR/NFIRENEMER, EPEE DMA EHIEREURE, HEF KX TXTHIF thlf,

7. ZHFIFO hHURELERERL/E, TXDONE PR EN, S&E—MAIXTM, TXUDIF hEREEN, &

A CPU RiEFem, BRIEIELRIX,

16.8.5 W TR

1. ECEWFERISIH,SDI, SDO, BCLK, LRCLK

2. WIRRZE master 8, FTEEENEH I,

3. 1RE 125 788 0x00, BEETMHERRN (E/N), EEEHEEL, FEEE, HRNURE, £Z6FER
BREIEWN, HIRERHBIE txen FIRYUEE rxen /5,

4. REFFE x4, FaeREFEHNDHT;

5. WMR{EM DMA EEEUE, £ DMA RRPIZZFFEANBE, REFASEIENIL, KE, HE 125
BRFFRD 0x0 hfERE DMA, FiRE FIFO H{E. 3 FIFO IR T HETCESB 55K DMA

Wiz HE
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JVN  BEREETEGLR T

6. MASS FIFO #ulit-&H7F28 0x10 EABERFTHVEURE

7. SRR master &R\, EREF 7R 0x0[0], RRSFInA&1X BCLK 1 LRCLK, MAIX FIFO thERH#L
TEFIAM SDO imOixt, [BSM SDI ZEWEHEFAZIL FIFO,

8. MRRZ slave i, HESILMEFRET BCLK 7 LRCLK BY, #EREIZBIHMALIX FIFO hEUHEHRE
iXZE) SDO £, FEIBTM SDIHEREIRFEANEI FIFO,

9. HKIX FIFO /N IREMNENER, EHKM DMA EHISKEWE, & KX TXTHIF dhlff,

10. ¥ FIFO RS TR EMEE, EHEE DMA BERBZHIBRIIRNE D, HE K RXTHIF tik,

11. 2 TXFIFO th#EEERER /G, TXDONE hEPREN, H&RE—MUARIE5THN, TXUDIF hEmEENL,
B CPU RIxTeRL, ERELERIX,

12. 24 CPU % RXEN Bf RXDONE fhliff=4, CPU ofLABId 257788 0x10 EEHEIX FIFO hEE DN

&, mE—" word PHZ DA byte NBAREIE. RERIE FIFO RSLEBRERRIEIE.

16.9 HFEssiEiR

16.9.1 HEFE=RFIE

£ 130125 FERIE

fmigtit am ] ihin) fi ik S8
0X0000 A=yt 12S Control RW/RO | £l 12S #8XI08E, F A TRET; 0X0000_4800
0X0004 RS ER 12S_IMASK RW SHEIFFBE X 125 hRrAR T 0X0000_03FF

RW/RO | thlftri&fiz, ol FEEPEEE4K | 0X0000_0000

0X0008 hriREEHER I2S_INT_FLAG
EBRAE K TR BT
RO ATFEE 125 BEIR2D FIFO B4R | 0X0000_0000
0X000c REFEH 12S_STATUS
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FAANER XX ik
0X0010 HIERESERS 12S_TX wO BEBESEEREENSRERET % 0X0000_0000
0X0014 HIEEW SRS 12S_RX RO BHRSKBEL TNEEEREIEER 0X0000_0000

16.9.2 &=H|HFE

£ 131 12S 24157788

ihia)

BRIFR A

sfufs

[31:29]

RO

RSV

7'h0

(28]

RwW

Rk

0 = master &z

1 =slave &R

1'b0

[27]

RwW

R ITRAEF

1= FRERITER

0= XARITEKRN

1'b0

[26]

RW

BRI EURHINL, HBAURE 1 HEERHBEERSRIELILN, BRLEEK

52 B (RXDONE) ol

1'ho

[25:24]

RW

FORMAT

HRtE R

2'b00: 125 #HIBHKR

2'b01: MSB Justified #URIER

2'b10: PCM A BEEZ#URR R

2'b11: PCM B EEHIBKRR

2'b0

(23]

RW

RXLCH

1'b0
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IV EREERET

PRI B eI L

1'b0: (ERERIA BB

1'b1: (ERERIZ B

FE: OE1%E MONO_STEREO B BB, WA EaX

[22] RW MONO_STEREO 1'b0

LSy PERYAL Vs v

1'b0: HHRELALABEIER

1'b1: HIRMUEBEERIER

[21] RW RXDMAEN 1'b0
$EU8 DMA B REEREAL

1'b0: RERERIX DMA EXK

1'b1: fERERIE DMA 5K

SERR : M {BAEEH DMA 53Rk B RXFIFO PMFMME T EE K F RXTH B,

12S 541222 DMA & HEBIERE R RXFIFO A4S 1E DMA &5,

[20] RW TXDMAEN 1'b0

KX DMA i&ER{ERENL

1'b0: RfEFELIE DMA iEK

1'b1: fEEERIX DMA &K

A Y(EREEH DMA BRHEEB TXFIFO iR DEUNTF TXTH B, 125 #2458

20 DMA & HE#IEREZE TXFIFO #4121 DMA £,

[19] wo RXCLR 1'b0

&5 RXFIFO
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W Winner Micro
B A 128 1 LT

F A

1'b0: T
1'b1: &= RXFIFO

FR: 51 73FZ RXFIFO, HE4EME

o'a
zZ>
o il

o BEUEAIKIZIRE] O

(18]

wo

TXCLR

&2 TXFIFO

1'b0: T

1'b1: &= TXFIFO

R 51BE TXFIFO, HE4EMESR., EIAKIZIRE 0

1'b0

(7]

RW

LZCEN

ERBER A eI

1'b0: FILLEABEZTRXIEN

1'b1: FREEFES RN

1'b0

[16]

RW

RZCEN

AR BT A R HI

1'b0: FILEAFEZTRXIEN

1'b1: FREAFEEZTREN

1'b0

[15]

RW

Rx_clk_phase_sel

RINBSEPARALERR

1'b0: BUART

P EEIERE 12S S A&NFERR

1'b1: RERT

P EEREN 12S SE&NFHNREVAER

1'b0
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I\ BEEMET

[14:12] | RW RXTH 3'ha

RXFIFO @&

3'b000: REREHN 0 NZF

3'b000: RERERN 1 1NZF

3'b111: RERER 7 MZF

FE: H RXFIFO M MEWNZEEFHE LT RXTH BIER, RXTHIF IS B, It

BT LMRIEIR B SRiEE L& RXDMA & 12S thif

[11:9] | RW TXTH 3'ha

TXFIFO #@1{E

3'b000: BREREHN 0 NZF

3'b000: BREREN 1 1MZF

3'b111: BREWER 71F

FE: Y TXFIFO dMANESTEHE DT TXTH BER, TXTHIF IS BN, It

R MRIEIR ERIERE AL A TXDMA 3 125 thlif

[8] RW Tx_clk_phase_sel 1'b0

IR AR SRR

1'b0: BUART

P EERRE 12S RE&NFEER

1'b1: REER

U EERRS 12S BEARFHIREFEXRER
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I\ BEEMET

[7:6] RW RSV 2'ho
[5:4] RW WDWIDTH 2'b0
RRFRIREN

2'b00: Fi 8 bit

2'b01: Zk 16 bit

2'b10: F 24 bit

2'b11: Zk 32 bit

3] RW MUTE 1'b0

RS {5 REARAR L

1'b0: MBAIHFREREMIE, ERRMEERX

b1 BERHIEE 0, EFEHE

2] RW RXEN 1'b0

M fE BEAR S AL

1'b0: =1k 125 #REIR

1'b1: fHRE 125 HHRIEIR

1] RW TXEN 1'b0

RHEREARSAL

1'b0: {=1t 12S #UEER

1'b1: {E8E 12S HURER

[0] RW I2SEN 1'b0

12S fEREVRARAL

1'b0: RERE
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IV EREERET

1'b1: {E8E

16.9.3 TR F

£ 132125 b RS 1FES

fi ihia IBYERER S
[31:10] | RO RSV 99'ho
[9] RW LZCIMASK b1

ERBERR PR EREREAL

1'b0: Sh¥fi A fERE

1b1: L

HEREhET, HFERNIEZRE LETRXE, FET

[8] RwW RZCIMASK 1'b1

AR BERR PR EREREN

1'b0: ¥R fERE

1'b1: iffERE

HEREhET, HERNIARE LBTRRE, FEDE

[7] RW TXDONEMASK 1'b1

AIX Te BL T BT RE AL

1'b0: hEiAR{ERE

1'b1: hiffERE

H{EaEh T, FE TXFIFO A=, F4dif

[6] RW TXTHIMASK b1
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I\ BEEMET

TXFIFO H{E B {ERE

1'b0: hETAERE

1'b1: dHHERE

HEREPHT, HE TXFIFO hiMIEHE THE/NT TXTH B, Pl

[5] RW TXOVIMASK 1'b1

TXFIFO jti it B {EBEL

1'b0: TR {ERE

1'b1: hlffERE

R H{EEEDET, TXFIFO 3%, CPU B TXFIFO B #UER, TXOVIF iREALE

SWEN

[4] RW TXUDIMASK 1'b1

TXFIFO i B {EsEfL

1'b0: hifi A ERE

1'b1: dHHERE

EE: HERE TXFIFO gy, HEKME| TXUDIF A1 8, B=ET it

[3] RW RXDONEMASK b1

U 5T A P B BEAR AR AL

1'b0: hEfi A fERE

1'b1: dHHERE

SERERWSTA T, FERWIRTMET, B ERI S P

2] RW RXTHIMASK 1'b1

RXFIFO M{E & B BEARS (L
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IV EREERET

1'b0: hETAERE

1'b1: dHHERE

H{EEE RXFIFO M{EDNT, FH RXFIFO hHEIEN S THEZS TREHN, &

4 RX ol

(1] RW RXOVIMASK b1
RXFIFO ikt o BT s BE i
1'b0: BT RIERE
1'b1: hRfERE

AR HEBE RXFIFO R By, FEANE TXOVIF A1 8, Br=Eiikt i

[0] RW RXUDIMASK 1'b1
RXFIFO T i BrfsE e
1'b0: PHTAR{ERE
1'b1: PBr{ERE

EE: H{EBE RXFIFO Tithlr, FBEANE TXUDIF A 1 8, e TR

16.9.4 PR ESERS

£ 133 12S DRSS 7S

{i ihia #RIERE =R IV |
[31:13] | RO RSV 19'h0
[12] RO TXIF 1'b0

12S RXDRIIRE

1'b0: K& 12S Bl
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1'b1: 12S BAEDHI4E

[11] RO RXIF 1'b0

12S #ZU D BEFRAS

1'b0: K& 12S iy

1'b1: 125 BEW T4

[10] RO 12SIF 1'b0

125 thBHRARAL

1'b0: K& 12S iy

1'b1: 125 Hhlrrt4&

AR RERXHE X Z—FHE, HuUMSEl

[9] RW LZCIF 1'b0

ERBEERRNIRE

WS RABE T — MEAMER SR EHAEHBEUAE,

1'b0: RAEMEI TR

1'b1: BNEIZFRX

AR B 1 RBRPEHRE

8] RW RZCIF 1'b0

AR EBEERRIGWIRE

WS R ABE T — MEAMIER SRR R B HIRUAE,

1'b0: RIEWEI TR

1'b1: BNEIZTRX

AR B 1 RBRBEHRE
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I\ BEEMET

(7] RW TXDONEIF 1'b0

RIETERL P HTATRS

1'b0: RIREIERTTM

1'b1: RIRKIETEHK

AR B 1 RBRPEIIRES

[6] RO TXTHIF 1'b0

RXFIFO thifitRs

1'b0: TXFIFO hHZE NI KT RE

1'b1: TXFIFO FHZNEUNTFHETFT TRIE.

R H TXFIFO fIZWMAME(TXCNT)EFHE D TF TXTH IRENRERN, XMIS

WE 1, EEM TXFIFO B ASIEFHH TXCNT BWEXTF TXTH EE, B4 S

Mm@ o,

[5] RW TXOVIF 1b0

TXFIFO iz i b BtR&

1'b0: TXFIFO ;&8 & &t L i

1'b1: TXFIFO K& 7% H i

AR B 1 RBRPEIRES

[4] RW TXUDIF b0

TXFIFO Tz itr&

1'b0: TXFIFO ;8B KL T im T

1'b1: TXFIFO K& 7 Titath i

AR B 1 RBRPEIRE
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W Winner Micro
I\ BEEMET

3] RW RXDONEIF 1'b0

U ST A P ETARAS

1'b0: R ARTEM

1'b1: KRB

AR B 1 RBRPEIIRES

2] RO RXTHIF 1'b0

RXFIFO thifitRs

1'b0: RXFIFO DHZENEUNTRE

1'b1: RXFIFO RMENMHETHKFRE.

FE: HRXFIFO P ZMAMHETHE LS T RXTH RENAERN, XMISHE1,

BZE RXFIFO A EuR#E H H B RXCNT B9{8/NF RXTH {8, ©A4 4% 0,

] RW RXOVIF 1'b0
RXFIFO ikt P BT iRS

1'b0: RXFIFO &B &4 i H it
1'b1: RXFIFO R4 T itstH dh i

AR B 1 KERIm P

[0] RW RXUDIF 1'b0

RXFIFO T itt o BdR&s

1'b0: RXFIFO j&BRE TR

1'b1: RXFIFO K4£ 7 Tzt

AR B 1RBRTIRPET
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W Winner Micro

IV EREERET

16.9.5 KE&FH =8

£ 134 2S RESFFE

fir hial R1ERER SHiE
[31:10] | RO RSV 22'h0
[9:8] RO VALIDBYTE 2'ho

RE—TFPURNFHH.

2'b00: EWSEHE, RXFIFO DM EH#2 AN

2'b01: EWRRE, RXFIFO g 1 NEHE2aTEN

2'b10: EWSER/E, RXFIFO hF 2 N=HE2aTHEMN

2'b11: EKSER/E, RXFIFO hfF 3 M= 2N

[7:4] RO TXCNT 4'ho

IERYFIZ TXFIFO PFHINEL,

4'b0000: ZREHIE

4'b0001: H11PF

4'b1000: B 8NF

[3:0] RO RXCNT 4'ho

IERYATZ RXFIFO hZH L,

4'b0000: ZREHIE

4'b0001: B 11M=FE

4'b1000: B 8N=E
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W Winner Micro

IV EREERET

16.9.6 FUEKIXSFE

% 135 12S R AR IXSERS

f i8] BRIER sfufE

[31:0] wo TXFIFO 32'ho

2SHET 8 NEKEMN FIFO BFENFAXNEIE. 8RE TXFIFO f5—1 =,

TXFIFO hEIZFIBIN—. 125 EHI/S BRI TXFIFO pHFRIEHE,

16.9.7 BB WSS

£ 136 125 HUEE WS 175

f 8] BRAFREA sufE

[31:0] | RO RXFIFO 32'ho

2S HET 8 NEKEN FIFO BFEVZEIEINEEE. SRXM RXFIFO iEER—1

F, RXFIFO fIFEFHEL—1,
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W Winner Micro

JVN  BEREETEGLR T

17 UART &t

17.1I08EREIA

UART 2—fBRSTHIESL, ATRSER. ZEAXGNEBE, tJUAIHENTERMEL,

W800 # 6 {HE1E UART O, B IHAN NN SAES T AL M BRI RINRE, &R A0IZHEF 2Mbps

FIB{SEZE, W800 UART BEFTEMH DMA BC&EH, IMHIENSHNESER.

17.2EE4EM

® & APBRLEOMY, 2NIRLSBEEAN

o RHHEISHLHTEAR

® 75 DMA Byte fRHItET, KiX#EILE 32-byte FIFO
® FRRTHIE, mAZIF 2Mbps

® 5-8bit #HEKE, LAK parity IREOIEEE

® 182 stop{Io]iE

® 5 RTS/CTS iz

® 37#% Break Wikt 5iEIK

® 3745 Overrun, parity error, frame error, rx break frame fig=

17 3T1EEHRIR

17.3.1 UART JE45=
SEEEFEREAMLZER—NYEESE, SEBENA ZBINE TS RFLEFMIZWEEE, w800
U BT RIERIRESTTSE BAUDRATECTRL SR XRLUB AN REFT RS,
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W Winner Micro

JVN  BEREETEGLR T

BAUD_RATE_CTRL[15:0]854& A ubdiv, BAUD_RATE_CTRL[19:16]&%& A ubdiv_frac, EEI&RENK
F# baudrate, HEARWT:

ubdiv = apbclk / (16 * baudrate) - 1 /1 BXEE#Y

ubdiv_frac = (apbclk % (baudrate * 16)) / baudrate //EXEE#

PA APB BY$H 40MHz, K45 19200bps H4i:

ubdiv = 40000000 / (16 * 19200) - 1 =129

ubdiv_frac = (40000000 % (19200* 16)) / 19200 = 3
RIBULEAXHE APB BFEh 40MHz, F4FR 19200bps WIBERT, BERSZERMNIZIREN:

BAUD_RATE CTRL = (3<<16) | 129 = 0x0003_0081,

17.3.2 UART $UEHKR
o HIEKE

W800 B UART 153 3% 5bit. 6bit. 7bit. 8bit NEIRKETRE, XFHIEKENENIT:

8bit IR KE

fLI4| bito | bitl | bit2 | bit3 | bit4 | bit5 | bite | bit7 | {E1E| A4

ot

7bit BEIEKE

#I8| bito | bitl | bit2 | bit3 | bitd | bits | bite | E=1E| 4

ot

28 UART HUEKE

IEEH® UART BE2H 1bit 4847, Tbit FILABMPEEEEM, MPENSIEVLZTEERN,

W800 37#F 5bit, 6bit, 7bit, 8bit 4 fKENEIEM OJEE, tIRIELIRNBEFREREIBEVUKE.,
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W Winner Micro

KB B B 1

gV .

o (I

W800 B UART 37#F 1bit {Z1EA7A] 2bit {FIEIOJEE, TIRIELIAEERE, T

1bit {F1E4L

FCH4| bit0o | bitl | bit2 | bit3 | bit4 | bit5 | bit6 | bit7 | {F1L| 4
2bit {F 1L

#IA| bito | bitl | bit2 | bit3 | bit4 | bits5 | bite | bit7 | =it Fy)

o BN

29 UART {Z21E{1

SERBMVAERR AN TRIEHIENIESRY, W00 afLIRESKRE . BREMERE.

SREMNITETE: MRIMEEM 1 OPHESFHD, FREMN 0, MEHEEN 1 MR

A, IREAA 1, SZREFHN 1.

BRENITESE: WRITMEM 1 OPHEFHDT, BREMN 1, MEHREER 1 HTHER

#]A, BREMA 0, BZRIEBHD 1,

8bit BRI +AAR I

[

bit0

bitl

bit2

bit3

bit4

bit5

bit6

bit7

odd

1k

[

30 UART BRI
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W Winner Micro

IV EREERET

17.3.3 UART B354R8

W800 UART 3z #F RTS/CTS AXXHIEEMRIZ, MIENEZEBHWE N T B LE UART fifo

HIEUREE ARG RARLEEMIEMESR, RTS # CTS EXNERE, MTE:

31 UART T4 iR
W800 HIFEMHRIZ 2B AUTO_FLOW_CTRL HFa8K=HIHY, H@EHiRE AUTO_FLOW_CTRL[0]A 1
B, W800 £4R#E AUTO_FLOW_CTRL[4:2]i#EH rxfifo AR MNSREITRIZIRE, KTFIRENE,
RTS fiis, HABIRENAELE W800 &iX#HE, /NFIRENE RTS AR, HMIRELREL W800 KiXHL

#&. & AUTO_FLOW_CTRL[0]3 O BY, 3R{4i@id AUTO_FLOW_CTRL[1]3Ki&E RTS HIE1K.

W800 &ZIXEHWEE, o] LUBIT PR HIMT 8] CTS RE R &, HiBid FIFO_STATUS[12])Eif) CTS IR,

FRERBREAHMRERIZEE,

17.3.4 UART DMA &%
WB800 89 UART 3<#F DMA fE#itEs, DMA ZHiHBERE UART HF5XE2EE DMA_CTRL &7
853%$TFF UART K DMA {82, FIESBEEE UART_FIFO_CTRL B2E txfifo. rxfifo hRIKS DN

% DMA #5 ,
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W Winner Micro

JVN  BEREETEGLR T

DMA HYiR= B A9t i B 5 TX_DATA_WINDOW = RX_DATA_WIDNOW, EHfth DMA HEFHRHIKES

Z DMA F5EFERET,

7E£E: UART DMA £ REEIRE A Byte 2, A3Z¥F half_word 1 word fEHitER .

17.3.5 UART b

UART Z#FrohBpigiEEsl, |45 fifo =, fifo XENGEMAE, CTS TN, HEFEHST4 UART b,

I LUEIS INT_MASK HERKIREZEH kT,

2 UART il 4 /5, oTLUEE INT_SRC RE M HFINPIORES, MADRNER, ®ES 1% 0,

17 AFF88R

17.4.1 FHEHRIE

% 137 UART F78%5%

R it it B} %5 i ia) ik =LA |

0X0000 HIERIE ST UART_LINE_CTRL RW uart BENHEEIIZE 0X0000_000B
0X0004 BEE TR 578 AUTO_FLOW_CTRL RW uart rts/cts BEARIZIRE 0X0000_0014
0X0008 DMA R EZHFE DMA_CTRL RW uartdma EEERIRE 0X0000_0024
0X000C FIFO =4S E8 UART_FIFO_CTRL RW & uart fifo L %R 0X0000_0014
0X0010 Pt AT BAUD_RATE_CTRL RW RE uart BERISR 0X0003_0081
0X0014 TRk S 17 2% INT_MASK RW RE vart FEERN PR 0X0000_01FF
0X0018 RS 728 INT_SRC RW uart PEPIRSER 0X0000_0000
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W Winner Micro

IV EREERET

0X001C FIFO RE&HF=F FIFO_STATUS RW fifo JRZ, cts REEWE 0X0000_1000

0X0020 TX iRt FHFes TX_DATA_WINDOW e} 0X0000_0000

0X0024 {REE

0X0028 {REE

0X002C {R8

0X0030 RX 2Rt it 2577 38 RX_DATA_WINDOW | RO 0X0000_0000
0X0034 =&
0X0038 =&
0X003C =&

17.4.2 BIEREEHFHFE

£ 138 UART BRI HIS 728

f 8] BRAFREA s1ufE

[31: 8] BB

uart_rx_enable 1'b0
171 RW
EWfERE, 5B

uart_tx_enable 1'b0
[6] RW

KRiXfERE, 5B,

send break enable 1'b0
[5] RW K% break iEE, Uart SEZAFEMNERIET— break HIEE, KERM

EBmMEO,
[4] RW parity tRH4 1'b0
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W Winner Micro
I\ BEEMET

1'b0: B3

1'b1: TR

(3]

RW

parity en

TERIERE, SN

1'b1

(2]

RwW

stop bit P

1'b0: 1S 1A

1'b1: 2 MELEAL

1'b0

[1:0]

RW

uart lUSKE,

2’'h0: 5bit

2’'h1: 6bit

2'h2: 7bit

2’'h3: 8bit

2'h3

17.4.3 BMEHRESES

% 139 UART BB RIES 728

ihia

BREREA

gfufs

[31: 5]

RE

[4:2]

RW

RTS trigger level

£ afc_enable BMEY, REMNHEER RTS EXN.

3’'h0: rxfifo B 4 NUALFER

3'h1: rxfifo B 8 MALET

3'h5
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W Winner Micro

IV EREERET

3'h2: rxfifo B 12 PMALEET

3'h3: rxfifo B 16 MALET

3'h4: rxfifo B 20 MNALEET

3'h5: rxfifo B 24 MNALET

3'h6: rxfifo B 28 MNALET

3'h7: rxfifo B 31 PMALET

RTS set 1'b0
[1] RW Y AFC_enable BB, WACTLUBEITIRE AR RIRERERS., H

AFC_enable BT, MAIARXKD,

afc enable 1'b0
[0] RW
1'b1: B, HEUWSEH rts A rts_trigger_level 24%77 4,

17.4.4 DMA EESF5E

% 140 UARTDMA g B =517

i ihia BRIFR A gfufs

[31: 8] RE

rxfifo timeout num 5'h04

rxfifo HIFTESER/INTF rxfifo_trigger_level IR T, MR N MNNERN, &E

[7:3] RW RSB EEER, =& rxfifo timeout dH#T,

ZitHIREEREE, RIERE—RIUTHNER L—RITtIEM, HRAAZKIED 1

MEEA R

[2] RW rxfifo timeout en 1'b1
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W Winner Micro

IV EREERET

rxfifo B EY{E AL

rx dma enable 1'b0

(1] RW KIX DMA fE8E, BB,

0: FRRRBIRER .

tx dma enable 1'b0

[0] RW KX DMA {£8E, 5B,

0: RRKIELRER DU,

17.4.5 FIFO 124151728

% 141 UART FIFO 4157528

fi ihia BRIFR A SufE

[31: 6] RE

rxfifo trigger level 2'h1
Y rxfifo DEIEEFHATSTZEN, fAkDlr, EMA rxdma req.
2'h0: Thyte

[5:4] | Rw
2'h1: 4byte

2'h2: 8bhyte

2'h3: 16byte

txfifo trigger level 2'h1

Y txfifo DHIBEFTHNT ST ZEN, A DE, &ML txdma req,
[3:2] RW
2'h0: empty

2'h1: 4byte
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W Winner Micro

JV\ BREERLAE
2'h2: 8byte
2'h3: 16byte
rxfifo reset 1’00
[1] RW
S rxfifo, ¥ rxfifo RSB
txfifo reset 1’00
[0] RW
S0 txfifo, ¥ txfifo K&FE
17.4.6 BYSHRZHIF 78
% 142 UART BYSERIZHIZH 728
@ | | BEBER S1ME
[31:20] RE
ubdiv_frac 4'h3
[19:16] | RW R IRIA 16 SRR EN/NIE N ER, BIRMER fracx16,
(BE2ET5 2.3.2, BERITERE)
ubdiv 16'h81
ZAEETEP BRI 16 SRS RITE B BB HEB A 1.
[15:0] | Rw
AR AT EN AN 40MHz, R 19200,
(BE2ET5 2.3.2, BERTERZX)
17.4.7 DR ZF 725
% 143 UART dEfRE#E 78
i hia #RIERE S{ufa
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W Winner Micro

IV EREERET

[31: 9] =B

[8] RW overrun error int mask, rxfifo i H b ¥ RIAL, SBEM. 1'b1
[7] RW parity error int mask, FBREDPETFERA, SBX. 1'b1
[6] RW frame error int mask, #iEmBiEPEREERLAL, 55X, 1'b1
[5] RW break detect int mask, break ES&N DEERKRA, SBX. 1'b1
4] RW cts changed indicate mask, CTS ESZENXFEIERNA, BB 1'b1
[3] RW rxfifo data timeout int mask, rxfifo BWHEEB N DR, 588, 1'b1
[2] RW rxfifo trigger level int mask, rxfifo XEIfAEDKERLN, SEX. 1'b1
1] RW txfifo trigger level int mask, txfifo iIXZIft & EP RO, SEK. 1'b1
[0] RW txfifo empty int mask, txfifo A= DEREMN, SEX. 1'b1

17.4.8 PR FESS

£ 144 UART RS SFESS

i i) $B{EREA SH{E
[31: 9] RER
overrun error 1'b0
[8] RW rxfifo HBLEE

BEEHNT 1780,

parity error 1'b0

BERENEREAER.
[7] RW
DMABIRT, LBl r=4., {8 DMA BERKOLL R,

BEEHNS 1780,
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W Winner Micro

IV EREERET

frame error 1'b0

BRI REIR.
6] RW
DMAIERT, iS4, {B DMA BIERKOLL DT,

BEEHNS 1780,

break detect 1'b0
I E break &,
[5] RW

DMABRT, M ISF~4%., 18 DMA BIERXIDIL T,

BEEHNS 1780,

cts changed 1'b0

[4] RW cts ESZRUNF=E L P H,

BEEHNE 1780,

rxfifo data timeout 1'b0

rxfifo hEUEEE/INTF rxfifo trigger level B N NUEEH S B E KRBT LR,
3] RW
=4 iy,

BEEHNT 1780,

rxfifo trigger level interrupt 1'b0

% rxfifo h#HE DS E/NT rxfifo trigger level hiEEMNMEM AT HE FZH

[2] RW B, FEILDHT,

LB REIZAR YR rxfifo count B8 xE S RTEHR MR/,

BEEHNT 1780,

txfifo trigger level interrupt 1'b0
[1] RW
% txfifo PHIBMEEH AT txfifo trigger level g EHHM T R/NTF HZE FiZ#
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W Winner Micro

IV EREERET

B, FrEHT.

REEHE1EO0,

tx fifo empty interrupt 1'b0
[0] RW LRETHRLFIE, HA txfifo AZE, FHELDHT,

REEHE1EO0,

17.4.9 FIFO RE&SHEH

% 145 UART FIFO JR7&S 7558

i hia BRIERE =3 V|

[31:13] RE

cts status 1'b0
[12] RwW

LHT cts BRRTS

rxfifo count 6'h0
[11: 6] RwW

rxfifo &R EL

txfifo count 6'h0
[5:0] RwW

txfifo hEHENEL

17.4.10TX iRt H1F728

% 146 UART TX i2tattilit 57758

f ihia BRIFR A sfufs

tx data window 32'h0
[31: 0] WO
RIEFIRE AL,
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W Winner Micro

IV EREERET

ARG uart RESRWEIEBRASFIRE, SXA burst E@ET, BUkERF

TiIbSE BN, RGP RS XEF 16-burst BYRIE, BN 16byte, EUMKRIX/

EUGEIAMILEH 16byte (4 1F) BREBALE/EBERESEO.

17.4.11RX IR it H1F28

£ 147 UART RX 2iatthiit 1725

fi ihia) BRIEREA s1ufE
rx data window 32'ho
RWEIRER AL,
[31:0] | RO AR vart KESEREEIRERXFFHRIE, J3RA burst FHAEY, BogEERF

THIBSE BN, RITP RS X 16-burst BYRIE, BN 16byte, EUMKRIX/

R RIIEEH 16byte (4 1F) BERBAKIE/IREEIRESEO.
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W Winner Micro

IV EREERET

18 UART&7816 &k

18.1 INEEMEIR

UART&7816 #&323% S UART I18E, FEIBYIRE 7816 #HOINEE,

W800 3#F 1 2H UART&7816 EA#E [ (uart2), fE8 UART AN, oJPUBSHBARNI S 3RE ST LA

SIMERFFRNIRE, &AUSH 2Mbps HEERE,

W800 UART&7816 #EREFTEMY DMA BEc&fF A, SLUMEIENSRER.

18.2 T E4HH

® TS APB R&EONMY, 3245 UART RELWTH 7816 BLENTERFEAR;
o STFPETHHWI/EL;
® 7HF DMA Byte fEHtEzl, AKIXEIE 32-byte FIFO;
o E[INRE:

> RBRURE, RASFF 2Mbps

> 5-8bit BHEKE, AR parity {RIEoIECE

> 1B 2MRIEOREE

> 3XFFRTS/CTS itz

> X% Break mikiX 5K

> 335 Overrun, parity error, frame error, rx break frame $lfig/ =
® 7816 #EOINAE:

> FEZR ISO-7816-3 T=0.T=1 &3
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W Winner Micro

JVN  BEREETEGLR T

> FEZE EVM2000 MY

> TIEE guardtime (11 ETU-267 ETU)
> EB/REYE, TREES

> XRRE/EESERRREERE

> 3%50.5F0 1.5 4 stop MLOIECE

18.3 UART IhgEiiR

2# 16 = UART I gEtE iR

18.4 7816 IhReHAR

18.4.1 7816 faf

1S07816 REFMRENEEERIMY, HIET BRSNS E. RYMEQD. BESTERIMN. &
2. R2EZHEER.
W800 EZE LI T ISO 7816 -3 BESHMEMIMUXERS, 3255 TO M T1 &, EZ W800 &Y 7816 1%
O, APIUEEXONSMMENESERERSE, TUEESERHTHENGONRE, XT8

BERNHENGIREAN, AFREBCS% 1507816-4 MU KL,

18.4.2 7816 QO
W800 EE &M T HEERNNHMEUER MED, RIMEENTSHEERESZIE., LSRN
Fth, 3&& RST, VCC. GND X= M55, RST oJLU@ T & GPIO KizHl, FEREEFK LEENN

M. VCC afLAREESE 3.3V iR, HEET GPIO BEA HAb BB I8 i 4 £ 88k VCC B9IE KT,

272



W Winner Micro

JVN  BEREETEGLR T

: VCC_CTRI;_E
. R
LGRIO RST ;
A 11C_CLK CLK o 4t
] ] O
1C_10 Yok SRR
LGND GND:

327816 EHEREE
18.4.3 7816 Bic&
58 7816 EOEANEERHTHXES:
o ZEENOTMHMER, UART LIN CTRL[24EE N 1, EFYBHEN N 7816 R ;
® igE 7816 MSB T LSB £#i#&E=,, UART_LIN_CTRL[3i&E A 1, @i UART_LIN_CTRL[3]3k
%% 7816 #E O 2 MSB & (bit7 efEH), &2 LSB BT (bit0 5ti&H);
® gE=IE{7, UART_LIN_CTRL[2]T[IEHEE &L 0.5 & 1.5 MS1EA;
® EF-RF B, UART _LIN_CTRL[8]TTLAIEE TO £&HE T1 k;
o MELZAEFBEBIITE, BT WAIT_TIME RiRBEBNETE, EREIEIENRIKE RN

FEE B i,

18.4.4 7816 W& &
HEE R EIEET CLK SRR ML EsE-RAYETHr, 18iF BAUD_RATE_CTRL[2T:16]3RIRE, HE

JENT:

fclk_apb

Clk_le = m -

fsc_clk: FELFRERI]MEN CLK;
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W Winner Micro
JVN  ERBETERLR T

fclk_apb: ZR% APB S\ & HTED;
clk_div: EEIRE BAUD RATE_CTRL[21:16]89BF 45 & F
E A clk_div REEREH, A THMRE, RINEFXBESEANERZ, CESHERNESE
RINER Sy, CIESXBRNUSEANNEESENT:
clk_div = (fclk_apb + fsc_clk)/(2 * fsc_clk) - 1;
18.45 7816 EKIRE
BH#ERDPE—1MNEEM ETU, SgERRUNBEMRERHEFENTS., ETU HIRERBET
BAUD_RATE_CTRL[15: OI3RIREH, HESZEWNT:
Loty = F 1
etu = 5 X 7
f: BNEAMNE8ERH CLK;
FH D BMREEEREENSH,

HIRMEEIRER BAUD_RATE_CTRL[15: 0]89 ubdiv F2 F/D, FENAXREANTHE ETU #tX

RE5E, BINLMRENE, RAFEIRE ubdiv=F/D BT}, FD aJlH TRHTEN,

Table 7 — Fi and f(max.)

Bits 8to 5 0000 0001 0010 0011 0100 0101 0110 0111
Fi ;2| 372 558 | 744 1116 | 1488 1860 | RFU
f(max.) MHz 4 5 6 8 12 16 20 —
Bits8to 5 1000 1001 1010 1011 1100 1101 1110 1111
Fi REU 512 768 1024 1536 2048 RFU RFU
f(max.) MHz — 5 7.5 10 15 20 — —

— According to Table 8, bits 4 to 1 encode Di.

Table 8 — Di
Bits 4 to 1 0000 0001 0010 0011 0100 0101 0110 0111
Di RFU 1 2 4 8 16 32 64
Bits 4to 1 1000 1001 1010 1011 1100 1101 1110 1111
Di 12 20 RFU RFU RFU RFU RFU RFU

% 1487816 ERIRE
(2243 1SO_IEC_FDIS_7816-3_(E).PDF)
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W Winner Micro

JVN  BEREETEGLR T

18.4.6 7816 FHE{I

vCC

R5T )

CLEK /

0 {ﬁ T — 7 ATR

T

TO

200--FF &

337816 LHENNE

FENERREBENVNNFE, CLK 10 YIRS RE, FERNEENK GPIO BXHHAMK. VCCHL

=/a CLKF] 10 BLERY 7816 #2TV/5H 7816 =HIBNT], &EHAVFEL RST SINFHES, eMELMT

B, BESRUT:

170, CLK. RST B2ENE&E GPIO ERAHRFHEBF;

RE 7816 A T=0 &= ;

#id GPIO = VCC LH;

EcE 1/0. CLK A 7816 &3\, H 7816 IXFNEFEPFLIE;

ECE 7816 B EPSIRF AR IFESFPEIL ;

B RST E M, SRIEWL ATR £4E, & 40000 MY AZEIREI ATR HU3E, MIHITEIERRE,

ThRXE.
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W Winner Micro

JVN  BEREETEGLR T

18.4.7 7816 H™E{I

VCC
RST
CLK
0 FE — 7 ATR
T
TO'
200-{-FE £

34 7816 #HE(L
MEEfR, REMNERERES, EEIHEER, & RST SIHAIE 400 NEFHEIT, RELSBNT:
® 215 VCC LB
® HI{F RST 5|HIZE/> 400 NETEPEIHR;
® IS RST3IH, Z5EIK ATR 4R, % 40000 DETEh QARSI ATR 23R, NHITEERRE,

TH%E,
18.4.8 7816 %3E1372
VCC ("‘
RST

CLK

E TE

iRl

357816 kiEIITE
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W Winner Micro

JVN  BEREETEGLR T

N EERR, RSTHARZ/ERER CLK A 10 RENEE 10 BAFHIME, &EXE VCC BIR ZEESER
mT:

® R#FVCC LBRT;

® HI{F RST 5|H;

e FE CLKH 107 GPIO &3, FHHIK;

® &Y GPIO 2% VCC 37 8;

18.4.9 7816 #iE{EH
7816 HEREHINN FELE W00 B4, TERAFERE, BFNREBETRIUITNEARRNE, B

2% |1S07816-3 X T HHE,

H L ]
o PRI 18] ‘ ‘
L - oo

‘ 10x0.2 etu '

FAAE

36 7816 #iEtEH

18.4.10UART&7816 DMA &%)
W800 #J UART&7816 %15 DMA {EHitE=, DMA EHINEERE UART&7816 S5 E B MY
DMA_CTRL Z77883K$TH UART 89 DMA {E8E, RINHERE UART_FIFO_CTRL B & txfifo. rxfifo ¢

RS DODFTMRA DMA HRIZ,

DMA H9iRsl B 89t i &5 TX_DATA_WINDOW 5§ RX_DATA_WIDNOW, Efth DMA FFHRNRES
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W Winner Micro

JVN  BEREETEGLR T

Z DMA F5EFERET,

73 UART&7816 DMA £ R EEIRE A Byte &R, A34F half _word #1 word {£@#&E=R ,

18.4.11UART&7816 it
UART&7816 #HFthUrR{EtER, B3IF fifo =, fifo XFNZEMAE, CTS T, HESHETE

UART&7816 chlft, aJLAEIT INT_MASK H1F8skig B EE M iy,

4 UART&7816 =4 /5, oLUEID INT_SRC REHHFIH PR, MATKNERE, ZES 15

0,

185 HiFEssiiR

18.5.1 HEHRIE

% 149 UART&7816 Z7232%5%

R it ik B} %5 ihin) ik =LA |
RW uart&7816 BIEHIEIEIEXI® | 0X0033_520B
0X0000 HIEREHHTH UART_LINE_CTRL
=1
0X0004 BEE TR 578 AUTO_FLOW_CTRL RW uart rts/cts BEARIZIRE 0X0000_0014
0X0008 DMA R EZHFE DMA_CTRL RW uart&7816 dma &HtENIRE | 0X0000_0024
0X000C FIFO =4S E8 UART_FIFO_CTRL RW ®RE uart&7816 fifo fil&EF4k | 0X0000_0014
0X0010 Pt AT BAUD_RATE_CTRL RW RE uart B4R, 7816 B8P | 0X0003_0082
RW RE uart&7816 HFEEMKIST | 0X0000_03FF
0X0014 TRk S 17 25 INT_MASK
l*ﬁ
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W Winner Micro

IV EREERET

0X0018 RS HERE INT_SRC RW uart&7816 P RPIRZSIE R 0X0000_0000
0X001C FIFO RE&HF=F FIFO_STATUS RW fifo JRZ, cts REEE 0X0000_0000
0X0020 TX iRt FHFes TX_DATA_WINDOW e} 0X0000_0000
0X0024 RE
0X0028 RE
0X002C RE
0X0030 RX 2t i 51728 RX_DATA_WINDOW RO 0X0000_0000
0X0034 =&
0X0038 =&
0X003C =&
0X0040 7816 {RiF T FFER GUARD_TIME RW 7816 HiRERIFHTE] 0X0000_0000
0X0044 7816 BT EZHFES WAIT_TIME RW 7816 HEUNEEHE B Y 8] 0X0007_8000

18.5.2 B MIZFIF1F=5

% 150 UART&7816 #iEminH S 1758

fi ihia) RIELER =LV |
[31:25] RE
sc_mode 1'b0
[24] RW 1'b0: uart &z

1'b1: 7816 R

7816 & T0 #& = rx_retrans_en 1'b0
(23] RW
1'b0: Rx BEIERTH
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W Winner Micro

IV EREERET

1'b1: Rx BEhEEFERE

[22:20] | RW 7816 & TO =3¢ rx_retrans_cnt 3'h3

7816 & TO =23{ tx_retrans_en 1'b0

[19] RW 1'b0: Tx BREEXEXK

1'b1: Tx BEIEE{FERE

7816 & TO #&= tx_retrans_cnt 3'h3
[18:16] | RW
tx BEIERIRE

7816 =BI&%/\ MIN_BGT (Min Block Guard Time ) 5'ha

Min Block Guard Time #+&: 10+stop f3Z(BRIA 2 fi1)+ECE{E MIN_BGT

Note:

T=0: FEAREMFWEIRMERTT BELF IR I T G Z 8 898 /\6¥ (8] 8 fe

[15:11] | Rw AEENF 16 1N ETU, DREBIEHBRERENINERBV TEENRERENF

HREM TERERA 151 ETU NFH.

T=1: FEREMFRWEIRMERTT EELF IR IAA T G Z B 898 /\6Y (8 8 fe

(SRIRFESIE), BGT) WA 22 1N ETU, WRAER IETRMREINE N EERN T

BRNRERENFIRIAV TEAEREA 21 4 ETU IRIRIRE B FH.

7816 RETHhizFIE & 1'b0

[10] RW 1'00: EEEANFEANTERNELY, FU-REMPHEEH

1'b1: BFEhELE

7816 & parity &2 8 2 BIEWEUE 1'b1

[9] RW 1'b0: Rz

1'b1: #EK
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W Winner Micro

AA R XX ik
7816 RE TO/T1 BXEE, 1'b0

[8] RW 1'b0: TO ==
1b1: T1#R
uart_rx_enable 1'b0

[7] RW
uart/7816 BT, HIERE, 53BN
uart_tx_enable 1'b0

(6] RW
uart/7816 BT, KiX(FEgE, BB,
send break enable 1'b0

[5] RW KX break #3568, Uart SEZAEEMNGRIXT— break #i5E, KXTH
BEHE 0,
parity &% (UART ) 1'b0
1'b0: 1B#25%
1'b1: FKIE

[4] RW
ERME(7816 #R)
1'b0: LSB (b0 bit) &%
1'b1: MSB (b7 bit) 5%

[3] RW parity {#88, BBX(UART Ex) 1'b1
stop bit ™I (UART &) 1'b0
1'b0: 1 MELEA

[2] RW 1'b1: 2/4ME 1A

stop bit Mg (7816 =)

1'b0: 0.5 M1
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W Winner Micro

IV EREERET

1'b1: 1.5 MELE{L

uart LEASKE (UART ) 2'h3

2'h0: 5bit

[1:0] |RW 2'h1: 6bit

2'h2: 7bit

2’'h3: 8bit

18.5.3 BHIEHRIZH 7

% 151 UART&7816 B&itEtinin Sz

f 18] BRIER sfufE

(31: 5] RE

RTS trigger level (UART &%) 3'h5
£ afc_enable BHE, REMNFER RTS EX K.
3'h0: rxfifo & 4 PMALFET

3'h1: rxfifo & 8 PMALET

3'h2: rxfifo & 12 PMALFT

[4:2] RW
3'h3: rxfifo & 16 MALFT
3'h4: rxfifo & 20 PMAEFT
3'h5: rxfifo B 24 PLAEFT

3'h6: rxfifo & 28 MALET

3'h7: rxfifo § 31 PMALET
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W Winner Micro

IV EREERET

RTS set (UART &) 1'b0
[ RW 4 AFC_enable BB, WETILLUB T IRE IR ERIBUCRE R, X

AFC_enable XA, WAAARRKD,

afc enable (UART #&1() 1'b0
[0] RW
FEUNSRA rts {E M rts_trigger_level 241774, 58X,

18.5.4 DMA & E5 7

% 152 UART&7816 DMA & B 17sE

f 18] BRIEREA s1ufE

(31: 8] RE

rxfifo timeout num (UART #&5) 5'h4

rxfifo R FEHIE/NT rxfifo_trigger_level IHRT, MR N NMEHNNEIRN, &F

[7:3] RW R FTE SRR, =& rxfifo timeout HH#T,

ZitIeEEREE, RIERFE—RIUNER L—RITtEEM, HRAARKIED 1

MEF ARttt

rxfifo timeout en (UART&7816 #&=t) 1'b1
2] RW
rxfifo BETERE, SER

rx dma enable (UART&7816 =) 1'b0

[1] RW U DMA {E8E, 58X,

0 RRRWUI R E A DT,

tx dma enable (UART&7816 &) 1'b0
[0] RW
KX DMA {E88, 585K,
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W Winner Micro

IV EREERET

0 RRRIEIREF PUT,

18.5.5 FIFO &4 1738

% 153 UART&7816 FIFO 54257758

fi ihin) BR{EiREA =LA |
[31: 6] =B
rxfifo trigger level(UART&7816 &) 2'h1
Y rxfifo PHIBFHHATFETZEN, MAPE, HEAME rxdma req,
2'h0: Thyte
[5:4] | RwW
2'h1: 4byte
2'h2: 8byte
2'h3: 16byte
txfifo trigger level(UART&7816 &) 2'h1
Y txfifo PHIBEBHNT ST ZEN, MATH, HEMA txdma req,
2'h0: empty
[3:2] RW
2'h1: 4byte
2'h2: 8bhyte
2'h3: 16byte
rxfifo reset(UART&7816 #&x,) 1'b0
(1] RW
4 rxfifo, ¥ rxfifo R&E=
txfifo reset(UART&7816 =) 1'b0
[0] RW

S txfifo, ¥ txfifo K&FR

284




W Winner Micro

IV EREERET

18.5.6 K4FRIZHIFFE

£ 154 UART&7816 ;RIS Rz S 1738

fi i) #{ERE s{ifE
[31:20] =B
ubdiv_frac 4'h3
UART #&30:

RBENHIRLL 16 BRISRETHEH/NGEE N ER. BIAMERN fracxie,

[19:16] | RW (BEEDREERITERE)

7816 &1 :

ubdiv_frac = (fclk_apb + fsc_clk)/(2 * fsc_clk) - 1;

(2% 7816 BH#PIHELIX)

ubdiv 16'h82

UART 3= :

RBENEIRLL 16 BRISRITE B BLHE IR 1,

PIAR IR 40MHz, E4EER% 19200,

[15:0] | RW (BEFRSRITERZE)

7816 &= :

ubdiv=Fi/Di (Fi. Di AEEERRIENSH edu A= f etuclk=

fsc_clk/(ubdiv+1))

(BEET 7816 REITE L)
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W Winner Micro

JVN  BEREETEGLR T

18.5.7 BRI S F

% 155 UART&7816 Wi R kS 1728

fir hia) #{ERE SufE

[31:10] =B

[9] RW 7816 R &RIEBTILE] error signal 1255, (7816 &) 1'b1
[8] RW overrun error int mask, rxfifo & P BRI, BEM. (UART&7816 #&E1) 1'b1
[7] RW parity error int mask, SBRKPEFERKAL, SHM. (UART&7816 &) 1'b1
[6] RW frame error int mask, #EMHEDBIFERLA, 583, (UART #3F) 1'b1
[5] RW break detect int mask, break ESEN PR, S8, (UART &) 1'b1
[4] RW cts changed indicate mask, CTS {ESZUTRIE#RKA, SHM. (UART &) 1'b1

rxfifo data timeout int mask, rxfifo #FBIREUERBN DERKRA, 585, (UART&7816 | 1'b1

[3] RW
#3X)
rxfifo trigger level int mask, rxfifo XEIfMEEDKRERM, S8, (UART&78161 | 1'b1
2] RW
)
txfifo trigger level int mask, txfifo IXEIfMAETREERAL, S5, (UART&78164% | 1'b1
[1] RwW
%)
[0] RW txfifo empty int mask, txfifo A=HhETRERA, SBM. (UART&7816 &) 1'b1

18.5.8 IR SH 7S

% 156 UART&7816 hHTIRS S 7S

fi 8] BRAFREA sufE

(31:9] RE
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W Winner Micro

IV EREERET

[9] RW 7816 K &IEBHILE error signal 12152, (7816 ER)

overrun error (UART&7816 &=) 1'b0

[8] RW rxfifo HILEHE.

BEEHNE 1780,

parity error (UART&7816 #&1) 1'b0
BERIINERIBUER,
[7] RW

DMABRT, M IS4, 18 DMA BIERXIDIL T,

BEEHNE 1780,

frame error (UART =) 1'b0
BN e ISR,
[6] RW

DMAERT, M IS4, 18 DMA BIERXIDIL T,

BEEHNT 1780,

break detect (UART &%) 1'b0
EIWE break &1,
[5] RW

DMAIERT, &4, {8 DMA BERZOIL DR,

REEHE17EO0.

cts changed (UART #&=) 1'b0

[4] RW cts FSZANF=E LT,

BEEHNT 1780,

rxfifo data timeout (UART&7816 &= ) 1'b0

[3] RW rxfifo hHIEEE/NTF rxfifo trigger level {E N NUE B HE R B EIRE TR,

=& i,
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W Winner Micro

IV EREERET

REEHE1EO0,

rxfifo trigger level interrupt (UART&7816 &) 1'b0

Y rxfifo hEHRMNEE/NTF rxfifo trigger level g ENEMTM AT HETF %

[2] RW B, FEELCDRT,

LB REZARIE rxfifo count 5 5E 2 BTEURILA/N,

REEHE1EO0,

txfifo trigger level interrupt (UART&7816 &%) 1'b0

U txfifo PHIBMIE A TF txfifo trigger level hiEENHETR/NFHZEFi%

(] RW

B, FrAEET,

REEHNE 1780,

tx fifo empty interrupt (UART&7816 #& 1) 1'b0
[0] RW HRZETHEEIE, FHA txfifo ARE, LD,

BEEHNT 1780,

18.5.9 FIFO RS EE

% 157 UART&7816 FIFO &S 1F3E

{i hia RIERE SHE
[31:13] R
cts status (UART #&=) 1'b0
[12] RW
LT cts BPRAS
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W Winner Micro

JV\ EREERRT
rxfifo count (UART&7816 #&=() 6'h0
[11:6] | RW
rxfifo &R NI
txfifo count (UART&7816 1&=() 6'h0
[5:0] |RwW
txfifo PR
18.5.10 TX ictatiit FH1F =8
& 158 UART&7816 TX i2iatiit ZHF8S
fi ihia) 1R {EWRER SH{E
tx data window (UART&7816 =) 32'h0
RIEHIRE R,
[31:0] | wO AR uart RIESEWHIERSISFIRIE, HXA burst FHEY, BolgEERF
TR IZ AR, R RS ZIF 16-burst B93RE, BI 16byte, ELLMKIE/
BiER I EE 16byte (4 1NF) ERE AKX/ EWEIEETO,
18.5.11 RX iEiaibit FHiFas
% 159 UART&7816 RX #Eiaith it 2577 88
fi hia) $R{EWEA SH{E
rx data window (UART&7816 &1 ) 32'h0
BB AIL,
[31:0] | RO AR vart RESEWHIERSHFFTRIE, HXA burst BRI, BoERF

TR AR, R P RS R 16-burst BIRIE, B 16byte, FHICMKIX/

BRI 16byte (4 DF) EREAKE/ZRWEIEED,
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W Winner Micro

IV EREERET

18.5.12 7816 RIFEY B S 725

% 160 7816 R#IPEYE) 7

fi ihin) #R{EiREA SH{E
[31: 8] =B
ex_gt_num 8'h0
[7:0] |RwW
7816 # I, F, guard time i+&: 10+stop U+ECEE ex_gt_num

18.5.13 7816 B EFEH 728

% 161 7816 B @ F 7S

i ia) RIEREA SHE
[31:24] RE
wait time 18888 (LA ETU REB{L) 24'h78000
7816 2T :
[23:0] | RW
CWT 1 BWT Bfja), BEEAZKBRINE,
(FET1#XT: BWT= (11 etu+ 2BWI*960*Fd/fsc))
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W Winner Micro

IV EREERET

19 Timer &k

19.1 INEEREIAR

EREZ— 32-bit BEMFHITHERS, ZHMFBERRNHPEIAEIRE, W800 B 6 KT 2IH

MENER, SUTHHNENEURDYINE, TRTENSHERRESHLE,

19.2 &4

® 6 BETRIMIUNENR

® 32-bit BEIMEF HE=E

o TEHEMOJEEAN ms. us

o TUXMBERENHEESEIIINAE

o EBTPETINAE

o TfENEM SRR ITEUE;

19.3 IfgEHIR

EERRIRE 6 2R N ENSRAR, EARM, 6 BoILIRENIE,

RENHEE MBS MEEER us tRENTE, BT IR0 ANE, ENRMJEEN us. ms &

FRA,

EER— 32-bit TR ENFFR, THEARERNNKNER, 8—NERNBIIN—PRT, =

ENRERERSE, MRERET PN, NESFE—PhENER, TTUATLERRMESS,
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W Winner Micro

JVN  BEREETEGLR T

19.3.1 EBIINEE
ERMEERERIEAFIRENE, SRERFEEGPR, BHNAF SIS ENINGE., ENASEE
RAMBEEARAR, — Mo AFLEBERREYS, — Mo ATLERRESMS,
AFPEERANTNDMALIKS APB BRENMHME, REENSNEEMPITHEESFS
(TMR_CONFIG), REENE, BREENEM, TEERX, Frethl, AF, BHENIEE. SENRE

BE, BREANTRPELIERRE, BRPU.

19.3.2 FEBJINRE
TR I EER s P O LMKIR B SR AT I IhEE, ILEFRATFEHRE, HENER, BEA KIS

,—

1To

19.4 HiFEssER

19.4.1 HERIEX

% 162 Timer Z7752%5%

misiit | BIR &E il iR sfE

PRt us ERMRE, B %8

A RERNE us BB, ZE
0X0000 i us BB S 7R TMR_CONFIG RW 0X0000_0027
ZF APB B&HRE (MHz) i#

0X0004 ENSREHEFS TMR_CSR RW ENSREHSFER 0X0631_8C63
0X0008 ENNEE 1 ENEEESFSE | TMR1_PRD RW Timerl ENEREZHFE 0X0000_0000
0X000C ENEE 2 ENERESFEE | TMR2_PRD RW Timer2 N EER EFZa8 0X0000_0000
0X0010 ENTEE 3 ENERESFEE | TMR3_PRD RW Timer3 EREE B S E8E 0X0000_0000
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W Winner Micro

IV  BREERRET
0X0014 EEE 4 EIMERESZFES | TMR4_PRD RW Timer4 ENERE S 7S 0X0000_0000
0X0018 EBEE 5 EIMERESZFES | TMR5_PRD RW Timer5 ENER E S 7S 0X0000_0000
0X001C EBEE 6 EIMEREZFES | TMR6_PRD RW Timer6 ENERE S 7S 0X0000_0000
0X0020 EBTES 1 HEtEE TMR1_CNT RO Timer1 HETiHE 0X0000_0000
0X0024 ENES 2 HEHEE TMR1_CNT RO Timer2 HaTitH$UE 0X0000_0000
0X0028 ENES 3 HEHEE TMR1_CNT RO Timer3 HaTitH$UE 0X0000_0000
0X002C ENES 4 HEHEE TMR1_CNT RO Timerd Haiit#UE 0X0000_0000
0X0030 ENES 5 HEHEE TMR1_CNT RO Timer5 HETitHEUE 0X0000_0000
0X0034 ENTES 6 HEIHEE TMR1_CNT RO Timer6 HEiit#UE 0X0000_0000

19.4.2 R us L ESFE

% 163 Timer #r/f us BEES 728

fi i) REREA Sl
[31: 7] BB
B AMARE prescale,
fign:
[6:0] RW 7'h27
apb_clk=40MHz
prescale =40 - 1 =8'd39
19.4.3 ElfEREHIFH 7R
% 164 Timer B /EHISHFR
fi i) REREA S1ufE
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W Winner Micro

IV EREERET

[31:30] | RW {REE 2'ho
[29:25] | RW TMR6_CSR, & TMR1_CSR 5'h3
[24:20] | RW TMR5_CSR, & TMR1_CSR 5'h3
[19:15] | RW TMR4_CSR, [ TMR1_CSR 5'h3
[14:10] | RW TMR3_CSR, [ TMR1_CSR 5'h3
[9:5] | RwW TMR2_CSR, [@ TMR1_CSR 5'h3

[4:0]% TMR1_CSR, E{RiIT:

[4]: TEORESHEFESR, 518K

1'b0: Timer T M4, 1'b0

1'b1: Timer P4 dh;

[3]: hirfERES 7R

1'b0: BB ESERE A Fs 4 i ; 1'b0

1'b1: ENEZREFEDET;

[2]: BN ERESFE
[4:0] | RW
1'b0: EEEAIME; 1'b0

1'b1: {EREERTES

(1]: EN|RIFEER

1'b0: ERNBREBSEN; 1'b1

1b1: ERBFRAEN—K, ENTMREEHNXE;

[0]: ENRENRA

1'b0: EEFELIH us; b1

1'b1: ENEAIA ms;
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W Winner Micro

JVN  BEREETEGLR T

19.4.4 ENE 1 ENERESFE

x 165 EiE 1 ENERES 7

i ihia BRIFR A sfufs

[31:0] | RW BB EMNEE 1 NEME 32'b0

19.45 ENV:E 2 EMNERES TS

& 166 EY:E 2 EREEESFR

i ihia) BRIEREA s1ufE

[31:0] | RW BB B EE 2 HENE 32'b0

19.4.6 T2 3 EEREFFR

* 167 T2 3 ENERESF=R

i ihia BRIFR A gfufs

[31:0] | RW B B EMEE 3 HEMNE 32'b0

19.4.7 TR 4 TS EREFFR

% 168 TR 4 ENEERESFR

f ihia BRIF R sfufs

[31:0] | RW BLE BN EE 4 BENE 32'b0
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W Winner Micro

JVN  BEREETEGLR T

19.4.8 EHV28 5 ENEEESF

*& 169 EBY=E 5 EREERESFR

i ihia BRIFREA sfufs

[31:0] | RW BB ENEE 5 NERE 32'b0

19.4.9 EH28 6 EEEESF

& 170 EBY=E 6 ERMEERESFR

i ihia) BRIER sfufE

[31:0] | RW B & 088 6 NERE 32'b0

19.4.10 TR 1 HAHEESF=R

EBYER 1 SENtEESFSR

i ihia BRIFR A gfufs

[31:0] | RO EEVERTSS 1 HanitEE; 32'b0

19.4.11 EH2E 2 HAHEESF=S

EBYER 2 SRt HES TR

i ihia BRIFR A gfufs

[31:0] | RO EEVERTES 2 HEnitiuE; 32'b0

19.4.12 EBYER 3 HATIHEES FaR

EBSER 3 HATHAES 78
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JVN  BEREETEGLR T

fi i) #ERE s{ifE
[31:0] | RO EEUERTES 3 HETHHE; 32'b0
19.4.13 EBYEE 4 HATIHEESFS
EES 4 SR ESFER
fi ihia) $#{ERE s{fs
[31:0] | RO EEVERT R 4 HATIHEUE; 32'b0
19.4.14 EBYER 5 HEIHUET 725
EBER 5 YA HES 7R
fi ihia) #IERSA s{ufs
[31:0] | RO EEVERTE 5 HATIHEE; 32'b0
19.4.15 EBYER 6 HEIIHEET 725
EBYER 6 YR EES 7
fi ihia) #IERSA sfufs
[31:0] | RO EEVERYES 6 SETIHEUE; 32'b0
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JYN BRI ET
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IV EREERET

20 EHREIEER

20.1 ThEEMEAR

PMU SEEUS B84 TARRSEIIH, URRSTIRIRIHNRIRER, FBHRMAENS. SRR

32K B,

20.2 EE4HM

o RULSH HEIREH

o IRULERZRINAL

o IR{LTHYEYEIZE

o iRt 32K RC HRFHHBREINRE

o IRMHIRERINAE;

20.3 IfREHEIA

20.3.1 2 H BRI

PMU RHRIZHFIE R B BIEFX, €3F 40M E4REBE, BandGap, #F PLL, BEQNBIE, HFHIKEK
LDO,
FES A LB, PMURBRIRETNR LBIRFS | SSERKRITHBIR;
HRHEESTFRHEAREERN, REZ2NTRINFSISENRERKRXABIR;

YRR ESTEREANERENN, REINFXANE, SEOERBIEMEXBIE;
FERER/EERAE R TR =M IEEEEN : Timer EIVIEE, RTC EHN LB ZBIIEFHR WAKEUP S/l
RS REE,
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W Winner Micro

IV EREERET

20.3.2 {RINFEER
BEEE PMU FF:R0R 0T LUERE 2 FMRINFEED
Standby #z{:
HEX THFRIRGANERIGEXE, 25/ RE PMU ERTE, REGRESSMINGE; ESTHI
¥2) 15uA £h, BRXHERAFPFREESASRENER, RERRKERIAEYR, BITEN
BE;
Sleep &3 :
HEXTHFEREENBEGRE, REXE DPLL SRMAEIRBE, 1IN, KNSR IENE

TMA LR, AFEPEREESCBNERE, REEEFBRLIET

20.3.3 MREEAET,

PMU 7¥F 3 fig2s&s0, Timer %82, RTC I&EEFISMER 10 ILEE,

Timer [RE8
ERFZEERE/EREDNZE], BBEE PMU B Timer0 &R, 1 EFRRRTE . HREZFHAKEEZERF,
H Timer0 IHREIXKIEN BERBSRER S, FHrrEBMN Timer i, RAREZTERFEX PR

DHFFRPEIRSAS 17BRPEDRE, BN, TURENRIRE I ER LB o BT REE

RTC &8
ERHIRERR/EREN 2T, BB PMU B RTCHER, REIFAIRETE., HRBHNKERLG, =
RTC iCBEIXNIRN B /SRS MBERS, HALMEMN RTC i, RAKEIETHBENPISEFSR 0x14

PHEMRSMUE 1 ERPECRTS, BN, TRENRIRAE US55 BN o BT 1R EE ;
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W Winner Micro

JVN  BEREETEGLR T

$MEB 10 1RER
FERHRER/BEIR/S, PMU A4 E Wakeup B, SMEMZHIZRTIEDRLL 10 HSRIRERS, Ha
AL 10 EEch T, PMU ABFARBEREABENIZ 10 RE. RAREBETEENDHFESE 0x14

PHRMRSUE 1V ERPERS, BN, TIRENRRRI SR P R IREE ;

20.3.4 Timer0 EMRf3E

B AHB HFREEE N R ERESNENIE, X REENE, RFRETENRER BIT S31EH

2, ARIENNEE, FEDE, REEZSBRSEHERN BITO KERDHIIRS.

20.3.5 SCETETEPINRE

W

2% ST BT Ep AR

20.3.6 32K B RIS RAE
W800 & EERY 32K RC IR%2R1EN PMU 1EHRETHIKIR,
EITERESBESLWL, 32K RCIEFRNAHARTESTERK, ERITEEEZ, B, £ PMU#E

BRA5|N 32K RC 72 BROETNRE, DAK 32K BYEhAITliRINGEE, LAMBEFFIETH I RE.

1) 32K B#piRE%
32K BEP B9 AT LUBET IR B PS_CR S778880 bit3 8 1, M 32K RC IR E1#E B 40M Rh S 4715
B 32K BYEp, (BER, HBAHEAKBREREN, EX 40M BEpSH% A, bit3 £BE15E 0, FIREELS

BEMNEERBETRINGE, FEMREDI3 A1,
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W Winner Micro

JVN  BEREETEGLR T

2) 32K RC iF7% HBEHRE
BSIRE PS_CR FHF83M bit2 5 0, AFHEIE PS_CR HHFHH bit2 IREA 1,
RERKE, 32K RCIRZHRSEXNER. ERNMREFEHRIEENTTEN, F2EIER 40M HE 247

1SEIAY 32K B3P, WEPKSEIRBIHN RTC HEy, RERBR S RAMREX.

20.4 FHiEEER

20.4.1 HEHRNE

£ 171 PMU F7E8871%

{5t B &5 A1E) iR sfE

RW BTEE 32K #%4, BE 32K i4%h | 0X0000_0002
0X0000 PMU £ 5725 PS_CR
R, ’RET A STANDBY If&E

RW EEENE (2uAF), FEER | 0X0000_0000
0X0004 PMU XEBTEE 0 TIMERO
2
0X0008 RE
0X0014 PMU iR Z 728 INT_SRC RW 124 PMU P BRARS 0X0000_0000

20.4.2 PMU 124|F 785

£ 172 PMU 124157788

f iAia BRAF A sfufs
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W Winner Micro

IV EREERET

[31:11] | RO 24'b0

[10] UREE 12 52 ch MTAR IR 1'b0
0: MREERBASEFNEMPY;
RW

1. BREZREANSEFEEN P,

H7# Sleep WA,

[9:6] R IREE RIT RIS 4'do1
RW
BfI: 128ms;

[5] DLDO_CORE &Z B EiRILE#E 1'b1

RW 1: ABG

0: DBG

[4] 32K #RSHEBEE BYPASS {55 1'b0
RW
B8E%, BNA 1/ 32K N 40M B 4aEE, @

[3] RC 32K R5F 2 E BB FF X ; 1'b0
1'b0: BEBKEN;
RW

1'b1: BEIRIEBRE;

ERMRENRE, FERUEEC, FEI.

[2] {FE IR AR AR N\ BEIR TN S 1'b0
0: AfEEE;
RW

1: 7 active B BRT io_wakeup REXEE HENE, KA

io_sleep_flag oolf, iR MCU,

1] Sleep F8E15S, BEXK. b1
RW
1'b0: 75 B BRI
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W Winner Micro

IV EREERET

1'b1: BA#HA Sleep K&

MR WAKEUP BIATEF, BREEE TIMERO/1 hifIeER, NiZzHF:S

BXEY, THR#EA Sleep R

NRBREERMTFE, WA SM Sleep RTHRERENT, RERGHE,

ZMBHE 0.

I%EER: WAKEUP fif}, TIMERO/TIMER1, RTC

1) WAKEUP #l, S8%; EESHEHA Sleep R, WAKEUP B4 F

REEF, EREZEY, fis WAKEUP B, P4 REEDN, &5 HFETF Sleep

%IL.\ o

2) TIMERO, ENESIGEECRT,

% WAKEUP fii 91, TIMERO i& & EN N BHERE, EIIYERSFEkk

B2chlif, AT Sleep R,

3) RTC, ENH a2 1REE

2 WAKEUP FIA{E, RTC BN EE|, SFE£BREDET, £t H B Sleep R

Yy

[0] STANDBY #8455, BB, 1'b0

1'b0: DR BRERRE

1'b1: A #HAN STANDBY JRZ

RW MR WAKEUP BIATMEF, HRAHEE TIMERO/1 hifER, NiZzHFEFE:s

BYE, TH#EA STANDBY IRA;

WMNEBREEDE 4, MSHESM STANDBY RSB REDIRS, REERMEHE

B, ZiMBHE 0,
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W Winner Micro

IV EREERET

I%EER: WAKEUP fif}, TIMERO/TIMER1, RTC

4) WAKEUP i, 8% EHEEH##AN STANDBY JRZ, WAKEUP @7t

FREF, ZREN, 5

STANDBY K7,

5) TIMERO, FERSMRES pRT,

% WAKEUP fii 91, TIMERO i& & BN BHERE, BN IERSFER

BEchiT, (B BFF STANDBY R,

6) RTC, TV a2 1REE

4 WAKEUP M)A{E, RTC ENEEE, SFERETRY, FEREHF

STANDBY #t

WAKEUP M, F=HREDR, RS

20.4.3 PMU EBf2E 0

% 173 PMU E0V28 0 5778

i i) $BRIEREE SH{E
[31:17] | RO 1R 15'b0
[16] Timer0 {E8ENL 1'b0
RW 1'b0: fifERE,
1'b1: {EEE;
[15: 0] RW Timer0 WERE, BN 16'b0
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W Winner Micro

IV EREERET

20.4.4 PMU iR ZH 1758

£ 174 PMU D iriRZF 1728

fir hial $BR{EiREA SfifE
[31:9] |R =B
[8] RW BRER_EBIRAS: 1'b0

1'b0: EHEHEMEH

1'b1: WABRIRSREE, 515K

171 RO 1R 1'b0
[6] RO 128 1'b0
[5] RW RTC xE B o BRARAEAL | 1'b0

1'b0: BEDM~4

1'b1: EENDE=4, B1ER

[4] RW RE 1'b0
[3] RW RE 100
[2] RW WAKEUP % B I2F8 th BT AR i 1'b0

1'b0: F& WAKEUP I%EE b =4

1'b1: B WAEKUP IREEhiF =4, 5 135K

[1] RW RE 1'b0

[0] RW Timer0 & B P BIARSAL: 1'b0

1'b0: & Timer0 o WFEz4

1'b1: B Timer0 =4, 515K
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JYN BRI ET
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W Winner Micro

JVN  BEREETEGLR T

21 SEBYESEPAELR

21.1 ThEEHER

RTC 2H PMU #E5R1Z409 BCD 14428/ E0Y=E, WA 32 UFEREIW. 7. . B, A, F, U=
HEHIRIBE ISR (BCD), AEEFNY 28, 29 (E%F). 30. 31 KB BMETEL.
EMRMRGEET, RTC BETTLURMNS ARG, XoIUSIEENEER, EENRARIZENNE
BRFEE— RTC hif, oJfREEL FEIERSHNRE,

RTC EREHE NI EPIRO AR E : 40M B SMARIAER 32K Bveh, IEH TEEY O] R HEC B B iAME
TEER; EIRIKSETREEER 32K 98, MRIEE IS RTC BERA 40M BE DS, BBA
HANERERSESBNTRE 32K B8, RARGEELSNAREER 32K B8y, AR ZHRBER

FEIFECEAR, TEERZERE TERSEZERIRTS, RICERBASFILTIE,

212 TEHEM

o IEMtITEIINGE
o IEtEEIINAE
o IRMERPET

o iIREERR

21.3 DhEeH R

21.3.1 1HESThEE
ERICEESFR1DuRREH. iV, . W¥KE, ERICEESEFR 2 PuiESE. BYIKE, &
RTC BLE 1728 2 o]{FRETHEYINGE,
£ RTC BN IAEEREZ /S, IREY RTC BR B 51788 1 oISEINAIE . . 9. W&E, IR RICRES
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W Winner Micro

JVN  BEREETEGLR T

738 2 T)SEISATNE . BHUE.

21.3.2 ERTINRE

ERICEREESHFSR 1 huicERH. . 7. PENE, ERICEESER 2 PUREF. BENE, &
RTC BcEZH 7728 1 nl{EREERINAE,

3 RTC ERBEXERN B EERFE— RTC Pk, EHRE PMU SETRS 7788 RTC hRifiN 1 oliE
BRI,

HEGHANEBRENZE, RICENSTENTHSRERS,

21.4 FHiEEmER

2141 HEHRINEX

RTC #&th—H5E 2 P 32 (N ERESIFSE, RTC hERASEESH PMU hETESTESE.

£ 175 RTC FE[IE

{migitiit am %5 ihin) ik SfifE
0X000C RTCERESFS 1 RTC_R1 RW & RTC BN #ME, ECE{EREER | 0X0000_0000
0X0010 RTCEEES 7S 2 RTC_R2 RW B E RTCFHE, GEEREHE 0X0000_0000

2142 RTC B BEZF1FSE 1

*£ 176 RICELESFE 1

f ihia BRIF R sfufs

[31] RW RTC B R BrTBE(EE 1'b0
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W Winner Micro

IV EREERET

1'b0: AMERE
1'b1: fE8E
[30:29] =B
[28:24] | RW B¥E/AERE 5'b0
[23:21] =B
[20:16] | RW INNHHE /NN ERE 5'b0
[15:14] =&
[13:8] RE
[7:6] =&
[5:0] | RwW BYE/DENE 6'b0

21.4.3 RTC B E S 778 2

X 177 RTCELES1F=E 2

i i) $BEREA SH{E
[31:17] 1228
RTC BT BEfE REAL 1'b0
[16] RW 1'b0: REHE
1'b1: fE8E
[15] =&
[14:8] | RwW FYE/FENE 7'b0
[7 :4] RE
[3:0] |RwW B¥&/BERE 4’0
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W Winner Micro

JVN  BEREETEGLR T

22 B JEER

22.1 THEEMEAR

S "BIET e, RITATRARERNEREN.
"B SFE—TREBALDE, RERGEEPHTEEEBRETHTS, SETHRERERE

bR, MEFE—IMEEMESHRRHTEN.

222 TEHEM

o IEMEEIINGE
o IEMEIINGE

o IEftEEhMT

22.3 IfgeEIR

22.3.1 ENIIEE
REEMERIZSFEE WD LD f5, i&E WDG_CTRL 89 BITO A 1 BE1ENSE, WDG &R ER R EEI S~
S ERPE, BAEFLE, NRSFEE WD_CLR 89 BITO A&, NESEHAF L ER i,

WD_LD H9{ELA APB B BB R EE, APB BYBSER I 160M BYEP 7SR HISE

22.3.2 SfIge
RESHENE WD_LD /57, BsiENFMEMINEE (IRE WDG_CTRL § BIT1/BITO), WDG &IR/E5H1E
Y, ERNEZ, WDG SFEEN DR, RIWE WD_CLR B BITO &R, WihAFSEENEYER
T—1TRBFEEMES.
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W Winner Micro

JVN  BEREETEGLR T

22.4 FiFEmEk

2241 HEHRNEX

* 178 WDG SH77885%&

Rtk Bm %5 ihin) ik =LA |
0X0000 WDG Efm#EZHHFsE | wD_LD RW BEEEME, BTESNHE OXFFFF_FFFF
0X0004 WDG HHESHFR WD_VAL RO IREX BB BT 88 091E OXFFFF_FFFF
0X0008 WDG 2 F 725 WD_CTRL RW Al vedsd 0X0000_0000
0X000C WDG #5788 | WD_CLR wo b RTE RS FE 0X0000_0000
0X0010 WDG FBRZH 788 WD_SRC RO TR 78R 0X0000_0000
0X0014 WDG it ZfFss | WD_STATE RO b HRSSER 0X0000_0000

22.4.2 WDG EFEME S 78

£ 179 WDG EHENMES1E:S

i ihia BRIFR A gfufs

BEEEME, BTEEMSE 32'hffff_ffff
B 1FEEH9E LA APB BHEP A AL,
[31: 0] RW

a0 LA APB BY5hA 40MHZ, NIERERANEKLY 107s £4, B

OFFFFFFFF/40000000
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W Winner Micro

JV\N  ERETERART
22.4.3 WDG Hpi{ES 558
% 180 WDG HA{ES 78
fi ihia BERBA SME
SREN Y BT BB 286018 32'hffff_ffff
[31:0] | RO ERERRNE, REZREERT,

BEHECETENNE, REIEFFR WD_LD BER XS FEE WD_VAL 9{ERNT]

22.4.4 WDG 24151788

% 181 WDG 4|5 1728

fir hia) 1R {EWRER SH{E
[31: 2] RB 30'h0
SfEREL 1'b0
1] RW 1'b0: WDG EMRMHF£E, AFEEEMES
1'b1: WDG EUFEHF4EE, FEEMES
E B ERE{L 1'b0
[0] RW 1'b0: EHFERARILE
1'b1: ERFIE, FERAPEDE
22.45 WDG FHiERE TR
% 182 WDG HlTiEREFa%
fi hia) 1R {EEA SH{E
[31: 1] 1R 31'h0
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W Winner Micro

IV EREERET

[0] wo PRRSERA, SEREBRIYAPERS 1'b0

22.4.6 WDG FHiES1E2E

£ 183 WDG RS 1785

i ihia BRIFREA sfufs

[31: 1] {REE 31°'h0

[0] RO hENRSFRR, TRRINETH, SEEFEZDH 1'b0

22.4.7 WDG FHRIRSH1F=R

% 184 WDG PR SFH 728

fi ihia BRIFR A SufE

[31: 1] B3 31°'h0

[0] RO TR IRS T 7SR ZPHEERRIXEEART4E, {8 WD_SRC oJ#EN 1 1'b0
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W Winner Micro

JVN  BEREETEGLR T

23 PWM 24138

23.1 ThEEMEAR

PWM 2—RIXEIE S B THFRBOTTE, BYSAPWRITHERNER, 77K S = HREH B
R —PEAERIESHEFEHTRE. PWM ESNARKFHN, BEAELENEQUNZ, HIRENE
RHBEATEE (ON), BEATEE (OFF), BESBEREZIA—MIE (ON) KT (OFF) BESRK
MERIIRMERI AR EX8, BOMRRENZEREBFME G MR, BTAEREIZ A BRI

HEHME, AEFEEE, TEOEMESTTLMER PWM #iTHE,

232 TEHM

o X2 BEWAESHIRINEE (PWMO 1 PWM4 WMNEE)

o RMAGSHRMEXFPHRIEEN DMA FHER; DMA ERXAXFHEFIRE
® iF5iEiE PWM ESEMINEE

® 5 EE PWM ESEMFRREMEX BN EHER

o 5 BEHIaNINEE

® PWMEIHIFEREE: 3Hz~160kHz

o TR ABE: 1/256, BAFEXHIIHEEEEE: 8bit

o HHNEE 0 BE 1 FAFNeE, XIFRE 2 BiE 3 SNk

& IFEE 0 BE 1 NEASIEEMMER, ZFHEE 2 BiE 3 NEASIEEIMER

® FSBERESPINEE
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W Winner Micro

JVN  BEREETEGLR T

23.3 INgefER

2331 HWAESHIK
PWM 288 32 A MBE S S HIRIN AL, BTIRE PWM_CTL FH77888Y Bit24 o] LUMIEEIE 0 B9k
IheE, BIIRE PWM_CAP2CTL H7=5H0 Bit1 o] LUBIEEIE 4 BHRINEE. XHHIRNESHNBIIED
Mg BES BRI, BERRIBNNESE, MREEENIEMNHIRSFE PWM_CAPDAT(E

B 0 #5EE)F PWM_CAP2DAT(IEIE 4 #H3K%0).

23.3.2 DMA &Ikt
B 0 HEBE 4 ARHRINEAE, BRSERNIHEILUET DVMA BERRERAZERE, MEAF

LIRHEE,

2333 MEFRAXMBMEFHER
PWM ZHIB N A E HEES T F R rmBERNE s EHER, RXREEXT, BEHLIEERE
NERE, AEHE PWMET,; BEHEXT, BERLEEREMNELE, SAMENREEE

#, MMmEkEr=4 PWM K,

2334 ZREEER

PWM ISR A LES, ISMBERIEE, EATH, IHREERSER, B—MEEN
BHERe5R—MEERE—3; IFABERSEX, Bl 1 TEE 4 NELERS5EE 0 NEH—
B, XEFRBEEiMEL, — P RERENERESE —MREhtNEEReER; FEMEAT
EFSRINEKIZE, EXKERSITIRE 256 NHHEAR,; FHaER, SfsisORNE TS

¥, BHEESHE ELREFNFIZEE,
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W Winner Micro

JV\ BCEERAET
ZHEEEXRFTE, BETHEAEXN PWMBXNEHNAHR.
23.4 HESsEA
23.4.1 PWM H7F285)&
% 185 PWM FHE71%
fmigit am L] hia) iR SfifE
0X0000 B IR EES_01 PWM_CLKDIVO1 RW XPIEIE 0 FIEE 1 BETEP#4TSR | 0X0000_0000
0X0004 RS ERS 23 PWM_CLKDIV23 RW XEIE 2 FEE 3 BETEP#TSR | 0X0000_0000
0X0008 aniE vt PWM_CTL RW BAEENERG — Lo REIN 0X0000_0000
0X000C IEEEly s PWM_PERIOD RW ALLREIEE 0 Z&iE 4 A 0X0000_0000
RW B EEE 0 Ei@iE 4 #1554 | 0X0000_0000
0X0010 IEEEEy ey PWM_PNUM
Y R ER%L
RW BUERUBIE 0 88 4 ftL&{E | 0X0000_0000
0X0014 bR HFER PWM_CMPDAT
PFERRN =L
RW BB &5 Z =45 XX T | 0X0000_0000
0X0018 EXIEHIZF 7R PWM_DTCTL
BN
0X001C iz kI 7R PWM_INTEN RW FA AR A8 3 o B AT (E R R 0X0000_0000
0X0020 P RPRSHFE PWM_INTSTS RW L& X P RTEIRS 0X0000_0000
RO BAHIRFH I HER)EE 0 B9 EF | 0X0000_0000
0X0024 B 0 RS Ee PWM_CAPDAT
BRI TSR
0X0028 GlbmiE A yeas PWM_BRKCTL RW RS S shiE T 0X0000_0000
0X002C B SRS 1EEE 4 PWM_CH4 reg1 RW STBE 4 B BHEP TR 0X0000_0000
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W Winner Micro

IV EREERET

0X0030 Bl 4 =HFEeE_T PWM_CH4 reg2 RW XIEE 4 PEXEETUHTIRE 0X0000_0000
RO BAFRFH SRR EE 4 B9 EF | 0X0000_0000
0X0034 BB 4 RS 7R PWM_CAP2DAT
BN TEE
0X0038 BiE 42515 7F%. 2 | PWM_CAP2CTL RW BiE 4 NEXEETUHTIRE 0X0000_0000

23.4.2 WA IRSHEFESS 01

£ 186 PWM 94557788 01

fi1 ihia) $R{EWEA =LV =]
[31:16] | RW CLKDIV1 16'h0
CH1 533t #0=8
BT ERMER E AL
ER: MUEER(0~65535), MARENM, MA 0D 1,
[15:0] | RW CLKDIVO 16'h0
CHO 5r3mit#0=8
[ CH1
23.4.3 WM FR_23
% 187 PWM B 405 Ess_23
fi hia) $R{EWEA SH{E
[31:16] | RW CLKDIV3 16'h0
CH3 33mit#0=8
[ CH1
[15:0] | RW CLKDIV2 16'h0
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W Winner Micro

IV EREERET

CH2 78Rt 40as

[& CH1

23.4.4 BHFESS

£ 188 PWM 124157788

fi ihin) 1R {EREA SHfE
[31:27] | RW CNTEN 5'b0
THEER I AR RE

1'b0: {Z1ETHEL

1'b1: FIAIHE

IR BAMBRHEMNEE, NSRUEMAKIRIESH CH4, CH3. CH2, CH1 % CHO

[26] -- RE 1'b0

[25] RW CAPINV 1'b0
IR R B REARIR AL
1'b0: HREXBMAESRALK

1'b1: HRBRABAESRABH, HHAESER

[24] RW CPEN 1'b0
IR BEE REARIR L

1'b0: CHO #3KINAET R, RCAPDAT # FCAPDAT EARSHEH;

1'b1: CHO HIRINAEBERL, MHKHBTF PWM 5188, S BITEH47E RCAPDAT ( LF

JA9IFE) 1 FCAPDAT (TEASITR)

[23:22] | RW CNTTYPE3 2'b0
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W Winner Micro
I\ BEEMET

CH3 iH#EH s R

2'b00: BEXFEN (HHEBTHGTRXABE, REXTHRERN)

2'b07: BEXFAEX (BT AER, KEHXS PWM )

2'b10: RFFFERX (NER PWM )

AR EPWMERXT, HHHHBERREANBNFENN, FERETHAANER

AR,
[21:20] | RW CNTTYPE2 2'b0
CH2 HH=R A R
@ CH3
[19:18] | RW CNTTYPE1T 2'b0

CH1 iH#E8H s R

@ CH3

[17:16] | RW CNTTYPEO 2'b0
CHO T8
@ CH3

[15:14] | RW TWOSYNCEN 2'b0

2 BERSRAEREES

1'b0: ARV 2 BERS

1'b1: R 2 BERS,

PWM_CHO #1 PWM_CH1 EB#ERE#I4EA, BAEAIH PWM_CHO ®RxE; PWM_CH2

M PWM_CH3 EE#RENMANMN, BAENMH PWM_CH2 RE

15bit #=24% CH3 1 CH2
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W Winner Micro
I\ BEEMET

14bit #2454 CH1 1 CHO

[13] - | RHE 1'b0
[12] RW POEN 100
PWM &5 R4 H (56 BB

1'b0: PWM EMIENH LIRS

1'b1: PWM ERIBA=RE

R HEHX CHO

[11:8] | RW CNTMODE 4'h0
PWM £ ARG
1'b0: BRAER

1'b1: BEEFES

an

ER: CNTMODE Zfidf2d, PWM_CMPDAT I3%; SUAHEFHISMNEE, M

B{EMFORERE PW3, PW2, PW1 ] PWO

(7] - RE 1'b0

[6] RW ALLSYNCEN 1'b0
LBERSENELERES

1'b0: ARFETBERS

1'b1: RFLEEERLE, PWM_CHO, PWM_CH1, PWM_CH2 1 PWM_CH3 &

HEEB9MEAI, BARALE PWM_CHO RE

[5:2] | Rw PINV 4'h0
PWM #ai {5 SR RE

1'b0: PWM %R MBI A ERE
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W Winner Micro

IV EREERET

1'b1: PWM Rk B 52 {F RE

IR BAAMEHEMNMEE, NSRRKRES PW3, PW2, PW1 1 PWO

[1:0] RW OUTMODE 2'b0

BRI

1'b0: FHMEEFEMER

1'b1: EHNEEAREMEDR

BIT1 24| CH2 #1 CH3

BITO 24| CHO 1 CH1

23.45 FHISEE

% 189 PWM [FHIF 758

f i8] BRIER sfufE

[31:24] | RW PERIOD3 8'h0

CH3 BIHASESE(CER: period AOTAKTF 255)

EXFER (RS ER) 7

> PERIOD %7F2%8/2, AH{ERN (PERIOD +1)

>  §Ztk= (CMP+1) / (PERIOD + 1)

> CMP>=PERIOD: PWM B ENS

»  CMP<PERIOD: PWM {EE3EEEE A (PERIOD-CMP), SEEREEN (CMP+1)

» CMP=0: PWM EEBFZEN PERIOD, SBEEEN1;

"thE XS AR

> PERIOD Z7z28/8: FEHIA 2* (PERIOD+1)
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W Winner Micro

IV EREERET

> H=H=(2*CMP+1) / (2* (PERIOD+1))

» CMP>PERIOD: PWM &R S

»  CMP<=PERIOD: PWM {gE¥=2* (PERIOD-CMP) +1,

SHEE= (2*CMP) +1

» CMP=0: PWM {EEBFEEE N 2*PERIOD+1, SEBFREAN 1.

AR PEXNFER B, BEERNA 255,

TCEFWMM RN, BERBIRI AL (N) FERL (P) HERE,

B0 BNBEPA 40MHz, S5 5EESRE f_div A f_div = 40MHz/N, N AH

SE (16bit), B output A: f output=f_div/ P, P AEH%,

ERC £ PWMAERT, HHHSEFRENEXTFTRAN, FERETHARAEHE

VEE:R

[23:16] | RW PERIOD2 8'h0

CH2 AHISEREGEE: period ATJLAXTF 255)

[& PERIOD3

[15:8] | RW PERIOD1 8'h0

CH1 AHISEREGEE: period ATJLAKXTF 255)

[& PERIOD3

[7:0] RW PERIODO 8'h0

CHO AHISHEREGEE: period ATJLAKXTF 255)

[& PERIOD3
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W Winner Micro

IV EREERET

23.4.6 B F1FE

£ 190 PWM FEEAHF 172

i ihia BRIFREA sfufs

[31:24] | RW PNUM3 8’h0

PWM3 & i B 2R &%

RE PWM3 EHBE PNUM3, 4 PWM =4 PNUM3 4 PWM 525, ElLE4ERE

S, EEAA DT BN P ERIRESF

[23:16] | RW PNUM2 8'h0
PWM2 4 B B A%
& PNUM3

[15:8] | RW PNUM1 8'h0

PWM1 4 i B A %K

& PNUM3

[7:0] RW PNUMO 8'h0

PWMO & i B 2R &%

[E PNUM3

23.4.7 ki EFEeR

% 191 PWM LbiRS7E58

f ihia BRIF R sfufs

[31:24] | RW CMP3 8’h0

PWM3 b ZHF25E
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W Winner Micro

IV EREERET

EXNFRR (TR RRE)

> PERIOD Z7#F28/8, AH{ERN (PERIOD +1)

A4

2= tk= (CMP+1) / (PERIOD + 1)

» CMP>=PERIOD: PWM W EEMD

>  CMP<PERIOD: PWM {EEFEFEE N (PERIOD-CMP), SHEERE AN (CMP+1)

» CMP=0: PWM {EE®BFZEN PERIOD, SBEEEN1;

“hERY SRR

» PERIOD Z178&{E: FEHAA 2* (PERIOD+1)

> H=L=(2*CMP+1) /2* (PERIOD+1)

» CMP>PERIOD: PWM ¥E ARG

»  CMP<=PERIOD: PWM {£EF=2* (PERIOD-CMP) +1, SEF= (2*CMP) +1

» CMP=0: PWM {EEBFEEN 2*PERIOD+1, SEBEFEEN 1.

TCEFWHS RN, BERIIAAE (N) AL (P) HERZE, BI:

BB 40MHz, 29 5E083RER f div . f_div = 40MHz/N, N A9

(16bit), HEHM=f output A: f output=f div/ P, P REHI%,

ERC £ PWMENT, HHHSEFRENBXFTEAN, FERETHARAERE

VEER

[23:16] | RW CMP2 8'h0

PWM2 b ZH 17288

[& CMP3

[15:8] | RW CMP1 8'h0

PWM1 b H1Fe8E

325




W Winner Micro

IV EREERET

[& CMP3

[7:0] RW CMPO 8’h0

PWMO Lt FHF=RE

[& CMP3

23.4.8 X2 HIHFES

£ 192 PWM L X1Z2HIS 7S

i hia) R1ERER S48
[31:22] - | &RE 10'h0
[21] RW DTEN23 1'b0

BIE 2 MiBE 3 EA I LUAAFERBRIRIR

BARBRESRBEERENEIMERNITHE, 7688, H#E, NMRBEABRES

70, WFEMBERLNEMSS REEXIEA

1'b0: ALK TR

1'b1: HAZXBEX

[20] RW DTENO1 1'b0

BIE 0 MiBE 1 RAJLUAAERBRIRIR

6 DTEN23
[19:18] -- RE 2'b0
[17:16] | RW DTDIV 2'b0
5t X B $ SR

2'b00: EXEEETFEENE (40MHZ)

326




W Winner Micro

IV EREERET

2'b01: FEXEEHEFEENE (40MHZ) ZH50R

2'b10: FEXEEHEFEENE (40MHZ) 3R

2'b11: FEXNPETFEENT (40MHZz) )\

[15:8] | RW DTCNT23 8’h0

BiE 3 MidE 2 B XEE

(&

8bit REFXXERE, FEXBTEH DTDIV RE

[7:0] RW DTCNTO1 8'h0

5

B 1 MIiEE 0 B9 X EfE

]

8bit REFXXEMRE, FEXBT8H DTDIV RE

23.4.9 HEFIRHISESS

% 193 PWM izl H =8

fi o) $R{EWEA Sufs
[31:8] - | &RE 24'h0
(7] RW DMA_request_EN 1'b0

DMA request {E#E

1'b0: DMA_request 3

1'b1: DMA_request B

[6] RW FLIEN 1'b0

TR P RERENL

1'b0: THEBEFPEIENR

1'b1: TEREEFIHEN
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W Winner Micro

JV\  EREE

ol LT

R XY CHOmMS

[5] RW RLIEN 1'b0
EFREFPRREREL
1'b0: EAEFPEILY
1b1: EAREFTHER
AR XY CHOME
[4:0] RW PIEN 5'b0
PWM JZ] #A oh b {5 RE AL
1'b0: FEH TR LK
1'b1: BAHTEHER
AR HUHETHE 0, B PWM BB EUERE PWM_PNUM 5, flAET,
23.4.10 PHREHEFR
% 194 PWM hREH 78
fi hia) $R{EWEA SH{E
[31:10] - | RE 12'h0
[9] RW OVERFL 1'b0
THER IR B RS
1'b0: FIRE, HEERIIHEHUIRR S, RS
1'b1: HIRERX, HHEIHHUIR S, RS
ER: HAEPER CFLIF 2 CRUIF B, A bit tEREIE#ER
[8] RW FLIFOV 1'b0
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W Winner Micro
I\ BEEMET

TR IR TR BTARIR T RS

1'b0: 2 CFILF A 18, T TEAERDRI 4%

1'b1: HCFILF A 10, X—REETHEBER DR

ER: YHPER CFILF B, K bit thENBER

171 RW RLIFOV 1'b0

EFRFER PRHRIAE IR

1'b0: = CRILF A 18, T EFGERDPRI 4%

1'b1: H CRILF A 18, X—REE EFAIAGIER PR

FR: HHEFER CRILF B, & bit hRIEHEER

(6] RW CFLIF 1'b0

IR T IR R BTHRIR

1'b0: REMKE TG

1'b1: HIEREI TG, AHEIRERN 1

AR BEBEAN 1, BRIZARRGL;

FE: S CHOmMES

[5] RW CRLIF 1'b0

IR EFHE P HTHRIR

1'b0: REMHKE LG

1'b1: HiEKB EFE, RAUBIREN 1

AR BESA T, BRZARMRAL;

FE: XY CHOmMS

[4:0] RW PIF 5'b0
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W Winner Micro

IV EREERET

PWM B H b BiiRiR

Y PWM FEISERH PWM (E5 )5, ZMMRMNE 1; BIREEAN 1, BRIZIRR

IR SUNRRENEE, NSERMKRIZE PW4, PW3, PW2, PW1 1 PWO

23.4.11 B8 0 IS 1FE

£ 195 PWM @& 0 ik F 1728

fi 18] BRIEREA s1ufE

[31:16] | RO PWM_FCAPDAT 16'h0

MR TEESHFS

LHMANESHEETEREN, FHEYAITHHESE

[15:0] | RO PWM_RCAPDAT 16'h0

IR EFnSEes

HAANESHEELIVRN, FREYAITHEEEE

23.4.12 FIENIEHIFESR

% 196 PWM HIEEHIZ 75

fi hia) $R{EWEA SH{E
[31:16] - | RE 16’h0
[15:11] | RW BRKCTL 5'b0
HlaniEtERe

1'b0: HIEHRIAZELE

1'b1: HEERXBE
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W Winner Micro

s fE 0 L T

Fv\
[7:3]9BIX L CH4. CH3. CH2. CH1 1 CHO
[10:8] -- RE 3'b0
[7:3] RW BKOD 5'b0
Hahia i 6 HFR
1'b0: HHEMELTRE, PWM HHEBF
1T'b1: HHEHMELFTRE, PWMBHSBF
[7:3]9BIX B CH4. CH3. CH2. CH1 1 CHO
[2:0] -- RE 3'b0
23.4.13 BN FES_4
% 197 PWM B 405 728 4
fiz ihia) $R{EWEA =LV |
[31:16] | RW CLKDIV4 16'h0
CH4 DT 408
It #ERERE DM
FE: AHUEEA(0~65535), MAREMR, WA 0D 1,
[15:8] | RW PERIOD4 8'h0

CH4 BIHASESE(CER: period AOTAKTF 255)

EXNFRR (SR ERE)

> PERIOD %7F28/E, AH{ERN (PERIOD +1)

>  §Ztk= (CMP+1) / (PERIOD + 1)

> CMP>=PERIOD: PWM B EEM S
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W Winner Micro

JVN  BEREETEGLR T

>  CMP<PERIOD: PWM KB E A (PERIOD-CMP), SHEERE N (CMP+1)

» CMP=0: PWM {EE®BFZEN PERIOD, SBEEEN1;

“hEXS AR

> PERIOD Z1788{E: FHAAN 2* (PERIOD+1)

> H=H=(2*CMP+1) / (2* (PERIOD+1))

» CMP>PERIOD: PWM &R

»  CMP<=PERIOD: PWM {£EF=2* (PERIOD-CMP) +1, SEF= (2*CMP) +1

» CMP=0: PWM {EEBFEEN 2*PERIOD+1, SEBRFEEAN 1.

AR "hEXFRR o, BEBARNA 255,

TREFWMM RN, BERBIBIAE (N) FMEHL (P) HERE,

B0: BABEPA 40MHz, £ 5EERE f_div A f_div = 40MHz/N, NAH

R (16bit), HWHHZE{ output A: f_output="f div/ P, P AREHA%L,

ER: £ PWMERXT, JHHSEHIRENENTELN, FERETHHANER

VR

[7:0] RW CH4 &Ry EIHA%L 8'h0

58 PWM4 EHIEA PNUM4, ¥ PWM =4 PNUM4 /N PWM 225,

FILERGES, BNMARINEMPRPREZ

23.4.14 1Bi& 4 BHISFFR 1

£ 198 PWM @& 4 12457725 1

fi 8] BRAFREA sufE

[31:16] - | 1RE 16’h0
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W Winner Micro

IV EREERET

[15:8] | RW CMP4 8’h0

CH4 AfSERE

EXNFRR (I RRE)

> PERIOD Z7F28/8, AH{ERN (PERIOD +1)

>  G=tk= (CMP+1) / (PERIOD + 1)

» CMP>=PERIOD: PWM Bt EEMD

»  CMP<PERIOD: PWM {EEFSEE A (PERIOD-CMP), SEEEERN (CMP+1)

» CMP=0: PWM {EE®BFZEN PERIOD, SBEEEN1;

“hERY SRR

» PERIOD Z1788{E: FEHAAN 2* (PERIOD+1)

> = L=(2*CMP+1) /2* (PERIOD+1)

» CMP>PERIOD: PWM ¥E ARG

»  CMP<=PERIOD: PWM {%EF=2* (PERIOD-CMP) +1, SE¥F= (2*CMP) +1

> CMP=0: PWM{EEBFEEEN 2*PERIOD+T, SHEREN 1,

TEEWHFAENL, BERPHIBEAME (N) MEHEK (P) HERE, BI:

ENBER A 40MHz, 29 5E3RZR f div . f_div = 40MHz/N, N A9

(16bit), HEHM=f output A: f output=f div/ P, P REHI%,

ER: £ PWMERXT, JHHSEHIRENENTENN, FERETHHIANER

A,
[7:5] -- RE 3'b0
[4:3] RW CNTTYPE4 2'b0
CHA =88R

333




W Winner Micro

IV EREERET

2'b00: BEXFENX (BTN ABE, REXIHRERN)

2'b07: BEXFAEX (BT AER, XEHXS PWM #E3)

2'b10: RFFFERX (NERT PWM )

FR: APWMERT, HIHHRIHRENENFTRAN, FERETHAIANER

A,
2] -- e 1'b0
[1] RW CNTMODE4 1'b0
CHA R EFR AT

1'b0: BRER

1'b1: BEEFES

& CNTMODE k372, PWM_CMPDAT A&

[0] RW PINV4 1'b0

CH4 K E SR ERE

1'b0: PWM % H AR I8 R EAE

1'b1: PWM % BARMEB G (EaE

23.4.15 @& 4 WKSFFH

% 199 PWM & 4 3ES 73R

f ihia BRIF R sfufs

[31:16] | RO PWM_FCAP2DAT 16'h0

WRT RS R

HPANESHEETHRON, FHESRITHSRE
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W Winner Micro

F Vv

KB B B 1

[15:0]

RO

PWM_RCAP2DAT

MR EFHRS R

HMAESHFELIAN, FHENAITEEE

16'h0

23.4.16 BiE 4 B4IS57F8E 2

% 200 PWM j&i& 4 125157 2

fir

ihia

BRIFREA

sfufs

[31:11]

REB

21'h0

[10]

RW

DMA _request2_mask

DMA_request2 {E4E

1'b0:

1'b1:

FE:

DMA_request2 3K

DMA _request2 B3

HEHX CH4

1'b0

(9]

RW

FLIEN2

T ERRF P RERENL

1'b0:

1'b1:

EI=H

TEIREFPRTER

TEIREFPITER

HEE3F CH4

1'b0

8]

RW

RLIEN2

EFREF DR ERE

1'b0:

1'b1:

=

EAEFDIER

EFBEFETIER

HE$3 CH4

1'b0
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W Winner Micro
I\ BEEMET

7] RW OVERFL2 1'b0
TR R AR

1'b0: #WIRIRN, HEYJ[HHERD, HHHERRLH

Tb1: RN, HHHJ/HEHERED, R

A YAFER CFLIF 5§ CRLIF BY, 7K bit th EIBRHSER

R REEX CH4

(6] RW FLIFOV2 1'b0

TERIER P ERAS BIRTS

1'b0: 2 CFILF A 18, T TEAERDH 4%

1'b1: H CFILF A1 B, X—REETERIGER DR

ER: HEFER CFILF B, & bit thRIEIER

R REEX CH4

e

[5] RW RLIFOV2 1'b0

EFRFER P RRIAE AT

1'b0: 2 CRILF A 18, T EFRIER PB4

1'b1: H CRILF A 18, X—RE&E EFIAIER DR

R YAPER CRILF B, 7K bit thE R

FE REHX CH4

(4] RW CFLIF2 1'b0

IR T B IR P BTRIR

1'b0: REWHRKE TREE

1'b1: HIERBI TG, ABIRERN 1
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W Winner Micro
I\ BEEMET

AR BEBEA 1, BRZIMRA
AR RREX CH4
[3] RW CRLIF2 1'b0
IR EFHR BRI
1'b0: REMHIKE LG
Tb1: HEHRE EFE, AMBKREA
AR BYBEA1, BRZIMRA
AR RREX CH4
[2] RW POEN2 1'b0
PWM & I tH fEE RE AT
1'b0: PWM EHEARERS
1'b1: PWM EHIEN =R
EE: AREX CH4
1 RW CPEN2 1'b0
IR BEEREARIR L
1'b0: CH4 #H3KINAET R, RCAPDAT F1 FCAPDAT [EARSH EH;
1'b1: CHA fB3RINAERE R, MIEHE PWM 4838, £ 31747 RCAPDAT ( L7+
JBDi7E) # FCAPDAT (THAHIE)
EE: RAREX CH4
[0] RW CAPINV2 1'b0

IR R @ E REARIR L

1'b0: HREABAES RATLH
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W Winner Micro
JVN  ERBETERLR T

1b1: HREABAESRABY, FAANESEHR

IR REHX CH4
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W Winner Micro

JVN  BEREETEGLR T

24 QFLASH 2438

24.1 THEEREAR

W800 W& QFLASH BIi4Igs, IRMRZ& A LM QFLASH 5 #IR/E, —ERA DLNEIESLHGE

fth#, ST CACHE 77208 QFLASH RIR1E,

242 EFEHM

RS 418 FLASH ##00

o XRHBUFEHREENS X FLASH HERIX SPI a2 TiAI

® STHEXY FLASH #1717 24 {7 32 fiithitifia
0 IFXITEMETE FLASH thi R BB FIEUE B iR % 52 ER

24.3 IpgEREIR

24.3.1 BZ&ihi0

FLASH TE R h ittt A 0x08000000 Fris, ©ILABE X iZ ML= B TIRIR1E .

24.3.2 H1FaEA19)
B X HFeENE & o] LAEE N FLASH &% SPI 5%, PASSIIXY FLASH ERIEHNGE, KSR

4 FLASH B912#15<,

24.33 L WBEEMBH
Flash B9i2 4I5S 5 NS 7F8 FLASH_CMD B9 command i, EREBEHSRAEBIZSEEN
Hef, fin, MREaShEMIA, % address (VB 1, IRHSHELIE, BB DATNE T, B
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W Winner Micro

IV EREERET

FEE5EHRRHA.

HOERBRME, ¥ CMD_START 72226 command_b I E 1, NiR&I88FF4[ FLASH KiXiZH<,

24331 BEEANREE
B5EE FLASH R3%5<$% FLASH BEE N QIO 5 QPI =, A8 FLASH 2412869 QIOM 5 QPIM

L& 1, BITI{EA QIO R QPI &5 FLASH HTE(E.

243.3.2 HIRER
BT ZHF a7 FLASH #{THURESEY, M 0x4000 0000 ~ 0x4000 03ff itk A977 A% == BV 4K
BERF, ZRMI = E R EIEA RSA MBEERERNHIRET . BILHIELN, 258898 M FLASH &
H BRI FZETEM 0x4000 0000 FHIAkYMLE =S [B)#4TEF. @ FLASH SEIEIHEZM 0x4000

0000 FHIAIEEEIE R &IX4 flash,

24.3.3.3 JERE
BRILRFRES UL 256 ZTE, TIiEEN QFlash R BHIEIRE.
HIRERSRBRIE, BIEMENEEEFETL T, TESFAEN,

BERBNERR,

WS, ENENEE
K & FIHAH S B

Y
B BB AR

\ 4
MRSA-BUFEHX H 7 Hedi

24.3.3.4 BiB1E

UTFHSHASERL:
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W Winner Micro
IV EXEEMAET

WRSR: BR&FHFR

PP: TifmiE

SE: sector R

BE: 32K block #kk

HBE: 64K block Rk

CE: 2B

BROEIAFTEHNIE, BEEETHOSERRENMENGS, ARBIHHMILT,

mENIURUT

M) e BUFHR 5 N B 4 (1 5
£

\ 4
HE & w72 X EPPHI
DATLL JZLE NEEAR RS B

\ 4
BLE AT BN A A7 A

341



W Winner Micro

s fE 0 L T

&V a

24.4 BEH|{HEAR

24.4.1 HFFRE

% 201 QFLASH %285 F:801%

{migiiit am L] iR EiNE
QFLASH #B{EFTH S REIEF | 0X0000_0000
0X0000_0000 | & {ERHESH CMD_INFO
H
0X0000_0004 | &3S BEISF:R CMD_START R =1 0X0000_0000
0X0000_0008 | Flash #5772 Flash_CR QFLASH B{EE 1= 0X0000_0000
0X0000_000C | Remap FHFss Remap Remap &R 0X0000_0000
0X0000_0010 | ADDR &7 Flash_ADDR BEHE 0X0000_0000
0X0000_0014 | fRZIRHIS1F=R DECRYPT_CR BRI IES 0X0000_0000
0X0000_0018 | BB REFF=R DECRYPT_STA EHBERE; 0X0000_0000
FHF &% QFLASH ESHIZUES | 0X0000_0000
& RSA MMBEHIE. WRFEAR
0X0000_0200
QFLASH {2528 f1 RSAE R,
EEHIEEFX RSA_BUF

0X0000_0600

Eit, QFLASH i£55 RSA 1#{F

FREFIEER, & EER L

B E R ERE

24.4.2 S ER SR

% 202 QFLASH &hé (=8 1758

£ | iniE BRIFR A sfufs
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W Winner Micro

JVN  BEREETEGLR T

[31] RW 1: 87~ CMD_START #% Address, CMD_START 1z 77H1% Address B91E 20 | 1'b0

i, % Address 895 4 REER 0, it 24U

[30] RW 1: 8/~ CMD_START FHF:8$ CRM EHEHNE 1'b0
[29] RW 1: #§7~ CMD_INFO #% Dummy JEHA 1'b0
[28:26] | RW HRS+1 B8R CMD_INFO %%/ Dummy EHA 3'b0
[25:16] | RW HRE+1 /5187 CMD_INFO 4 5/ 0 FH IR 10'b0
[15] RW 1: 27R CMD_INFO #5135 1'b0
[14] RW 1: F£RZB1 CMD_INFO L iBASMmSAE®RS, <8 3& RDSR, FR, QIOFR, | 1'b0

RDPDRID. RSR %

[13] RW 1: FRHBI CMD_INFO L igEE &< A WRSR & 1'b0
[12] RW 1: £RHHT CMD_INFO S EEENHSA PP &S 1'b0
[11] RW 1: £RHHT CMD_INFO S EEENHSA SE®S 1'b0
[10] RW 1: F~HBI CMD_INFO & ES &SN BE @S 1'b0
[9] RW 1: Y8 CMD_INFO L ESMN®<S A HBE @< 1'b0
[8] RW 1: F~HBI CMD_INFO & ESM®m<S A CE e 1'b0
[7:0] RW CMD_INFO %18, 5 QFlash M85%, ©]£% QFlash & A F . 8'b0

2443 S BHFES

% 203 QFLASH tr & iash &8

L | hE BRAFIREA sufE

[31:29] | RO Reserved 3'b0
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W Winner Micro

IV EREERET

[28] RW B 1 RRBEHHS, DYRFRME, AEEER. 1'b0

[27:8] | RW Address[19:0]: ZEHSEEHRTH AFRCAN 1, MIL4L1F4E Address 1 20 fINE., | 20'b0

[7:0] RW CRM[7:0]: E®ESSHERTH CRMARIZAN 1, Wik CRM RE, 8'b0

245 QFLASH ByERiES

% 204 QFALSH ®R&<

LB BNEF NS

Write Enable 06H WREN
Write Disable 04H WRDI

Read Status O5H RDSR
Write Status O1H WRSR

Fast Read OBH FR

Quad 10 Fast Read EBH QIOFR
Page Program 02H PP

Sector Erase 20H SE

HEe®45 M QFLASH BHEXF4.

344



Winner Micro
JYN BRI ET
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W Winner Micro
I\ BEEMET

25 PSRAM ZE[OR#I55

25.1 ThEEMEAR

w800 WE SPI/QSPI &MY PSRAM 124188, ZIFHPE PSRAM &K iHN, RESLAXH PSRAM &

SHEF. K5 L5®RE 80MHz,

25.2 FE4HM

® IEXT4ME PSRAM HIIEB AT
e TEE A SPI 0 QSPI

® SPI/QSPI E$PRR B E

® 75 BURST INC = iAi0)

® 7R PSRAM HIHAKERAET

25.3 IfjgeEtEIR

PSRAM 2£FRA Pseudo static random access memory, 1EHN2HNESHIZHERE, 51&% SRAM

tb, BEEIHE/N, BEX, NARFNE, EMBENNADEEZRTHIREERFSR, #0274 SPI, QSPI

%, BEOSIHEEFNHES SCK, Fi%EES CS Kk 4 IBRXN@EWE 10, W800 124LH PSRAM 124880l

PAZ#F SPI/QSPI #0089 PSRAM IR % A iH1E, TENP &SRR 80MHz, RABEXHF 64Mb,

25.3.1 SIRRER

SCLK: SPI#ZEOBEh, SCLK EJHIM PSRAM_CTRL[7:4iRE, TREMMAER/NA 3, BIAN AHB B
HhEY 4 P4,

CS: SPHEORIEES
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W Winner Micro
VN BEE R T

SI00: SPI#EXEIEH A, QSPI & SD[O]
SI01: SPI#EXHIEHL, QSPI 4R SD[1]
SI02: QSPI#=f SD[2]

SI03: QSPI#={ SD[3]

25.3.2 ipiEERIRE
PSRAM 122832 #5%39ME PSRAM B SPI R E QSPI WAhipE&ER, BIAA SPI, BIIRE
PSRAM_CTRL[1]&E SPI #9#&=.
PSRAM_CTRL[1]EIA 0, BI SPIART, BN —IREERIEFE 64 1 SCLK B, TA—IRIZRIET
£ 72/ SCLK A,
NS PSRAM T{E7E SPI R T, IkBY @ PSRAM_CTRL[1]B A 1 BY, #2488 &M@ PSRAM K i%55< 35H,
LAY PSRAM_CTRL[1]8 1 BY, FRGLKIXTH, PSRAM A QPI B, HNZH—RERIERE
16 1~ SCLK B, STR—IRIZRIERE 22 1 SCLK B,
NS PSRAM TE7E QPI R T, I BF @ PSRAM_CTRL[1]B A\ 0 BY, 241884 [ PSRAM Ki%%< F5H,
2B PSRAM_CTRL[1]8 0 BY, TR KX, PSRAM #HA SPI &3,

IRE PSRAM THERA DA NIBWIRIETR/E, FEEREHRE.,

25.3.3 PSRAM #1184k
FE—RERRTHEET PSRAM LBIRER, mMFFEE PSRAM_CTRL[O]JEA 1, /B3l PSRAM EX1#1151k
#4€, BI[@ PSRAM &% 66H f 99H &<, BNIAMER SPI#ERNKRIE, BIFE 81 SCLK + tCPH + 8 7
SCLK B9EYIE), #takem/E, BB PSRAM_CTRLOIES,
VITAIRIESIE PSRAM IRE L SPI 83,

EERNRERER:
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W Winner Micro
JV\ BREEM AT

(1) ¥ PSRAM_CTRL[O]B A 1
(2) &%, EZ| PSRAM_CTRL[O]BENEE
(3) BT EL{E PSRAM 12488 &1

(4) EFTIRE PSRAM_CTRLIECEESH

25.3.4 PSRAM B350 75 3%

X PSRAM i#TiZE M A NS5 Ei@ SRAM 18[E, BENEHE NS L3t BN /R HEE.

25.3.5 BURST IjigE
BT8R E PSRAM_CTRL[2]a] LAfEIRHIZ8 3 AHB B4 & #2H) BURST, B4 AHB 24 Lt HBURST A
1/3/5/7 BY, 3R AHB B\&Ba— it BIgHELE/S, A TIRS PSRAM BiLIaRE, &5
BEZM—N word MiZ/SEHASK CS s, MEEEE/ST— word BIEIE.
OVERTIMER F#Z28AFiRE (S NREHOIRANE, $A8 HCLK BYEHE, SFIE—IRX BURST &E,
WERIHEREE M O FFEATHE, HitHEMERTIREHEN, THHE word B9iE/5 /5, RFISHEMEL
BURST i2/F, HiE¥ (S THSBFE, WRILE AHB 2% FREHIBEEEIE/SNES Y M S ME WORD
#iT,
PSRAM 12 HlI 28 A X WRAP I # BURST, f1RiA1a PSRAM = A El WRAP BURST, ¥

PSRAM_CTRL[2]i& 4 0,
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W Winner Micro

JVN  BEREETEGLR T

25.4 BEH{HEAR

25.4.1 HFFERFE

% 205 PSRAM 12HIz8HFa85%

Rzt ht am L] iR EiNE
0X0000_0000 | &4I57758 PSRAM_CTRL PSRAM 12EIZ8i8 B 0X0000_0000
0X0000_0004 | BEi=EISF=R OVERTIMER CS #BafizHl 0X0000_0000

25.4.2 L EEREE:R

£ 206 PSRAM 2418 EH 75

174 1 R{ERE SHifE
[31:12] | RO | RSV 'b0
[11] RW | HSM, Halfsleep mode &8¢ 1'b0

1: {FE8E PSRAM HKIRER

0: FIRFIRIRE

[10:8] RW tCPH,CS SHEERENEIRE, B8 AHB N AL, HAKXTF 1, EAENEREAR | 3'd6

BE psram FAPRBHETIRE, RERTURELRBIAE

[7:4] RW SPI F3RIEE 4'd4

RegBlER 2 D EHE, SANKERSARELH

3] RO RSV

2] RW | INC_EN BURST JAEfEAE 1'b0

1: ¥ AHB 5% &Y BURST Thag

0: A3Z#F BURST IfikE
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W Winner Micro
I\ BEEMET

(1] RW | QUAD 1'b0

5 1{#8E PSRAM 1Y QPI 1, 5 0 {F4E SPI &

BIZAREAL O] A E AT PSRAM A ERFAET

[0] RW | PSRAM &1 1'b0

5 1 BE1xf PSRAM EIEE, EMTHAMNER.

25.4.3 BHIEHISFESS

£ 207 CS BRRHIS 1788

£ | W BRIEREA s

[11:0] RW BENHERIEE, ®RE CS MMENHKANE, BF BURST &I 12'd0
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W Winner Micro

JVN  BEREETEGLR T

26 ADC

26.1 ADC INAEREAR

EF Sigma-Delta ADC FIRERR, TRRS 4 BENESHRE, RERBIIMEIMAR RS,

OREHABRE, HOIRETHEBE, FAARENREMERE,

26.2 ADC F=E4514

® RERZIBMEXRE

® X5 DMARIRFTHUIRED;

o IHFHPHIRERL;

® IRREHESWALIELLRINGE
® HEFRIFMEK 1KHz;

o IHBRRAMAEIMENBAERR;

26.3 ADC IhasHgA

7

26.3.1 EREAREK
ADC #& PGA+SDADC 443, BINES21d PGA #ITHMAE, #AZ SDADC &:¥8, SDADC igit
7 16bit ADC, EEFEMNZ, KW ADC EH 2.5V LDO t8#, ARIFAIHEEE, MASEVREH

& Vinmax<2.5V, EMRHIZE, $0 26.3.8 1,

26.3.2 @iE%kF
1758 0x04[11:8] I2ALIBELEIRINEE, W00 B ADC 121t 4 BEESHINENRE, BT EESSESR
0Xx04[11:8]TTLAEE 4 NMEE DI — BB TRIFSSHIERE, HE LR 4 BEDRLRITE 2 XH=E

PEERTENESHIERE. BABERFUUSNSEFRER,
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W Winner Micro

JVN  BEREETEGLR T

BRT 4 MEERSH, ADCIRBIARHTIRERN, BERNLR offset BRAETNBE, 7353 MiBEEEH)
4’1100, 4'b1101, 4'b1110.

MRAFECEAXNNINGE, BEEEFEEANNIEE, KRR LERRBIRERERNT,

26.3.3 #IELLR
ADC BRIZ MR LL R INRE, @I B E SRS 0x10 89 BIT[5] REUINAENIFX,
AP ot R %5728 0x18 B BIT[17:0] MEFBLLRIHE. HEEZTERILN 18bit BRISH, &
SIUARKS{I, ADC BEEZ 7S 0x10 89 BIT[6] TJLUREHIELLRMAM@, HILfA 0 &, 1R ADC
FENEXRTFHEETF Comp_data, U INT_CMP £4FE 1, HESFE—1P B, HMAR 16, R

B3 ADC ZEMER/NF Comp_data, M INT_CMP £#%E& 1, FE™4E—/1Dif,

26.3.4 PGA 1258 %58
Z1FR MU 0X08 B9 BIT[8:4], 5 fi¥zinGlES, Hip
0X08[8:7]=GAIN_CTRL_PGA<4:3> (XJ/ GAIN2)
0X08[6:4]=GAIN_CTRL_PGA<2:0> (X$KZ GAIN1, 110 %1111 R{EMH)

PGA Z{AIEZ5 GAIN_PGA=GANT*GAIN2

PGA IR fcER (AMABHER)

[8:7]

- 00 01 10 11
000 1 2 3 4
001 16 32 48 64
010 32 64 96 128
011 64 128 192|256
100 128 |256 |384 |s512
101 256|512 | 768 | 1024
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W Winner Micro

JVN  BEREETEGLR T

RIBRHEER, BENERAEY, BILERBES GAIN2 BABHRANEE.
26.3.5 BimtEl VCMIN LR
PGA RER VCMIN BE, ERIHEXNT, EREBEMARIR.
A VCMIN HENRENEMARRERANGESE, HLIERESSHEIRNRBEST PGA Hiti
M,

ZF M4 0X40000D20 & BIT[16:11], BRIA 100000, BD VCMIN default=1.311V, stepx39.1mV

Vsignal

PGA ouT

VCM

37 Bip TIEERRIE

26.3.6 Bypass t&3
Bypass_pga ZFfz&iiiilt 0X08 89 BIT[3], ZIA 0, R5ERE, PGA IEETE; &A1, UEY PGA #55EK,
SMERME S TREEIEREE) SDADC BiNin, EERTAERNIN, EEFERINAEE bypass,
Bypass_ref Z{zasitiit 0X08 £ BIT[2], FAIA 0, A3EH, SDADCIEETE; &A1, UE SDADC A

B ref 428, FEBINIXAFMINIEERE, T2 TRERRNLE, EEERNAREE bypass,

26.3.7 SDADC Hitti i3 #7815 BA
SDADC Hith % R{R7F7E ADC_RESULT FHfza8 %, izt 0X00 BIT[17:0],
SDADC ABHELATFSEH, BFHEX SDADC HEHBHTTARE (BEUEKR), THERS
%, ™ SDADC Hiti538) 0 BHAEE (EALIESF7 10 0000 0000 0000 0000), FTLAEZERASHE

SROMERTREEUE, BERN.
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W Winner Micro

JVN  BEREETEGLR T

%f SDADC B4 R 1Tt & 8T, Z7788 ADC_RESULT[17:0]401&E (IEEUER 16 #HI%), BERML
WO TS (2 HEISZSM ADC_RESULT[17]R ), B#TREHE,
Il %%+ SDADC A 12bit ADC, i&ith3f ADC HHHURMM TR, SEFREMSERSRAIEN 16bit,
M FaR4IEA 18bit, BEMFIRIKFIEIMN T RIEMAL, 16bit %A 18bit £1(18bit #=T16bit £1*4),
FrLABRAI#8 S 16bit (BD ADC_RESULT[17:2]),
EREBEREEFSHZE, PRk LSB HIHHE, RRERMHRE 18bit HiEH N 16bit HiiE, MEER
{RALE4E (ADC_RESULT[1:0]), RIRES 16bit (2 E LR S#89 ADC_RESULT[17:2]), A/5H 16bit
HURMATIEETE, Y LSB MAEERNET 68.5uV (RFMIRXHE T F LR LSB).

26.3.8 WAESHETHE
7 NTO hAS PGA #1 SDADC 3KH 2.5V LDO fte8, AFpLEREREBIKEF, NRAESBETEGR
o
BREBAZSES A Vinp F Vinn (BimEXE, 55 Vinn A VCMIN), WBMAZSBE Vdiff=Vinp-
vinn, BIAEEEBEE Vem=(Vinp+Vinn)/2, PGA F—RI1%38 GAINT, F _RkILEE GAIN2, PGA EB{KiZ
%% GAIN_PGA=GANT*GAIN2 (¥ 2.2.2 %),
BMAES BRNHE THIRGISME:
0V<Vinp<2.5V, 0V<Vinn<2.5V;
0V<Vcm-(Vdiff*GAIN1)/2;
Vem+(Vdiff*GAINT)/2<2.5V;
0V<1.2V-(Vdiff*GAIN_PGA)/2;
1.2V+(Vdiff*GAIN_PGA)/2<2.5V;
HFEMBAESKECEN, JUEERA AN FIHE, ERUBAEHIZE.

MNTFRMBAES, oIEA x1 BRRE, FIMBEXECER, BAALANRFIHE, RO AEERE.
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W Winner Micro

JVN  BEREETEGLR T

26.4 HAFEABRNSESREE

DATEEFE A 16 #HH1E, S0 EBEE.
26.4.1 Offset ME
1. REERTERS BSFES 0X04 iR E N 0XE03, FTFHSE%EE (offset #) /SDADC_CHOP {&

ft/SDADC {#8E/LDO fE8E

]

2. IREREHEHEFES 0X08=0x3, PGA A x1 1423 E/PGA_CHOP {8E/PGA {E4E, Hip, 1
0X08 BIT[8:4]ZiRIEFTHHITMINAIE R, #ATHMAER (BEEVXANTABRES, offsetME
L ERAERNIEEERE)
3. REIHIRZS 0X40000E14 BIT[15:8]=0x28, #IA SDADC BshECE N 1MHz, T HF LBHEEINE
BJ 0x28, EXKa, WHEOIEH
4. Ef52ms, £ ADC_RESULT FHERMAMBLER, 28 26.3.7 F, FERHERRELHSH (&
=1L ADC_RESULT[17]BUR ), BEERERAL, R{RES 16bit #iE . ESLEIL 10 )X, ZEEME 2ms,
B HBHFIYEISH code_offset

2642 EDRARELR
1. SciRER 26.4.1 51T offset ME, B4 code_offset
2. IREERZFIEEE 0X04=0x803, {5iEiE#E (IE channel 0, fi channel 1) /SDADC_CHOP f$AE
/SDADC {#8E/LDO {ERE, Hop{Si&Ei%# 0X04[11:8], I EMEM channel IEHBAN, &% 26.3.2
T
3. REEREEFSR 0X08=0x3, PGA A x1 1BzACE/PGA_CHOP fERE/PGA fERE, Hp, 1BHEE
OX08[8:4JiREMINES BETEE, EMEENKE, 5% 26.3.4%1263.87F5
4. REEIRT 0X40000E14[15:8]=0x28, il SDADC BFEPECE A TMHz, & A LEBEBIAER A

28, EXMaE, WWHBROUEH
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W Winner Micro

JVN  BEREETEGLR T

5. Ff52ms, & ADC_RESULT SHEROMLER, SFaMIL 0X00[17:0], £/ 26.3.7 15, FE
RUEEHIRE LR S (RSNAL ADC_RESULT[17]BUR ), BEEREMA, RIRES 16bit HUE. 6.
FEIEEEE 10k, EHERE 2ms, EHBHFEHEICA code_out

7. EHHWAES Vindiff=(code_out-code_offset)*LSB/GAIN_PGA, Hth LSB BB FELRLYEF
68.5uV

26.4.3 BimBARI
1. SEIRER 26.4.1 1T offset WE, 5 code_offset;
2. REEREFES 0X04=0x3, {5iEi%#F (IE channel0, i VCMIN) /SDADC_CHOP {##E/SDADC
{#88/LDO {H8E, Hop{51EIER 0X04[11:8], oJEEMEM channel ERIFMA, 2% 26.3.27
REBRFIFEE 0X408=0x3, PGA A x1 #Ez5FcE/PGA_CHOP {#8E/PGA f#gE, HEd, VCMIN EE
0X40000D20[16:11]F1iEz5ECE 0X08[8:4], RIFMAESHETE, ENEENEE, 5% 26.3.4,
26.3.5§126.3.8 %
3. IREMHIRZS 0X40000E14[15:8]=0x28, #iIA SDADC REHEERN 1MHz, T A LBREEIAERA
28, EXUE, WWHBOIEE;
4. &5 2ms, £ ADC_RESULT HFMHER, Szttt 0X00[17:0], 28R 26.3.7 %, &
MG RE TS (REA ADC_RESULT[17]BR ), BEEREHL, RIFEES 16bit g, ES
AN 10 0k, 1E#EIRE 2ms, EHBEHFEIEICH code_out;
5. BE#ERIMAES vin_single=(code_out-code_offset)*LSB/ GAIN_PGA+VCMIN, Eth LSB 1R1E
FEERYZET 68.5uV, VCMIN BRIAE 1.311V;

26.4.4 RERNELR

1. REEPRFFIEE 0X04=0xC03, fFi8iEHF (REM) /SDADC_CHOP {#gE/SDADC {£§E/LDO f&

ab .
Be,

2. REEREFEI 0X08=0x183, PGA H x4 A E/PGA_CHOP {EHE/PGA {ERE;
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W Winner Micro

JVN  BEREETEGLR T

3. i&EIHIRZS 0X40000E14[15:8]=0x28, i\ SDADC HECE R TMHz, & H _EBERAERA
28, EXMH, WHBROEHE;

4. R E tempsensor R T EIRZA 0X0C=0x1, TempSensor {& AE/cal offset_ temp12=0,
TempSensor A x2 &AL E;

5. %fF2ms, EEXADC_RESULT FERHMEER, 2R 26.3.7 1, FERUARBETHSH (R
=1L ADC_RESULT[17]ER ), 12 A%iti43 code_out;

6. & E tempsensor R T EKRZ 0X0C=0x3, TempSensor {F gt /cal offset_temp12=1,
TempSensor /3 x2 184 ECE ;

7. FfF 2ms, BV ADC_RESULT HF2RmVMMEER, 21 26.3.7 77, FERMLE RO TR SH (K
=1 ADC_RESULT[17]BR ), iE A% HE code_out2;

8. EEFLEA4FLE7, £ 10%, HB/EH code_outl # code_out2 BIF15/E code_outlavg Fl
code_out2avg;

9. HEELHBEE Vtemp=(code_outlavg-code out2avg)/16, i TempSensor 4 B E=Vtemp
1> (LSB/4), Hoh LSB RIBAELRAST 68.5uV (It LSB 217 16bit WAELR, RERN L&
LB 5 7 B, EREERZ 18bit £, 18bit #=16bit #*4, N 18bit W MHHIRBBII~LSB/4)
10. RIEBVWXER, BRBBEE THELAR, TEEGHETHEE

Vtemp f8=(15.548* % H I8 E)+4444.1

BER 9 EHA Viemp KA LEANAR, SHTHEE. CGER, MESAXNKANIT#EE)

B, HR—MREBENINEERE:

MNARRR, BREMEAN y=kx+b hHIRE k RZ&L (#A 15.548), ARTCHNREE b B—EEH,
o[RBT ENERIREE, LESHMFTERET (HII=E 25°C), E Viemp 5B%, KA Vtemp 3
=(15.548*(EMKIRIRE+11.8))+b, BHARTHBRE b, R7F%E rom F flash &, B FEAXH

44441, RlE, ERFEAZNRLIERE, E—EEE HREARTHNREERNEE.
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W Winner Micro

IV EREERET

26.4.5 BEMER
1. 5EiRER 26.4.1 Ti#fT offset WE, FH code_offset;

2. REERFFES 0X04=0xD03, {Fi&iEE (BERN) /SDADC_CHOP {#8E/SDADC f§gE/LDO

Jn>
o

3. IRERRZFTFEE 0X08=0x83, PGA I x2 IEMECE /PGA_CHOP {#8E/PGA f8E,

4. REREIRAS 0X40000E14[15:8]=28, ik SDADC B fhECE A 1MHz, ;& F LB /EEINEEDA 28,
EXYH, WHBROEE

5. %f§2ms, i ADC_RESULT SHERNFEER, 28 26.3.7 T, FERHERBELEFSH (&
= ADC_RESULT[17]BR ), BEEHREHAL, RRES 16bit HUiE . EE LR 10 )%, =HEK 2ms,
EHBEHITIEICH code_out;

6. THBEBEE Vpower=(code_out-code_offset)*LSB/2+1.2V, Hth LSB RIEFEERNETF

68.5uV
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W Winner Micro

JVN  BEREETEGLR T

26.5 ADC FFEHhr

26.5.1 HFEFR5E

% 208 ADC SEF#£IIE

Rzt ht £ 7 ] iR S4B
FEM ADC REEREIELR | 0X0000_0000
0X0000 ADC £R 5778 ADC_RESULT
&
0X0004 ADC &3 FH 788 ADC_ANA_CTRL Bo & ADC #8XIh8E 0X0000_0004
0X0008 PGA BCEFF8E PGA_CTRL BLE PGA HEXINAE; 0x0000_0000
TempSensor BEEZEF G EREERESEXINGE; 0x0000_0000
0X000c TEMP_CTRL
B
0x0010 ADC BB H 7788 ADC_CTRL B E ADC 13RI 8E; 0x0050_0500
0x0014 ADC T Zi7788 ADC_INT_STATUS ADC R k& EF88; | 0x0000_0000
0x0018 LERESFS CMP_VALUE HREAEIRE 0x0000_0000

26.5.2 ADC Z£R H175E

% 209 ADC £RZH1F%R

fx | iniE BRIFR A gfufs

[17: 0] | RW ADC #5218, B bit A% 18bits, BFSH, R AT, 1'b0
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W Winner Micro

IV ERBERET

26.5.3 ADC BB EH 175

£ 210 ADC BLESFE

i A1E) 1BRIFEA sfE

ADC TEBEEERES: 4'b1000

4’b0000: AINOEET{E, DMA KT, X5 DMAEE 0 T

4'b00071: AINT EET{E, DMAER T, Xi DMAEE 1 T/

4'b0010: AIN2 @B T/E, DMA®BXT, XA DMAEE 2 T/

4'b0011: AIN3 @B T/E, DMA®BXT, XA DMAEE 3 T/E

4'b0100: RSV

4'b0101: RSV

4'b0110: RSV

[11:8] | RW 4'b0111: RSV

4'b1000: AINO/AINT ZHRESHA. DMAER T, XA DMA BJE 0 T1E

4'b1001: AIN2/AIN3 ZHES 8, DMAER T, XN DMAEE 2 T

4'b1010: RSV

4'b1011: RSV

4'h1100: BEEREEEA, XA DMAEE 2

4'b1101: BEEMERBEN, I DMA EE 3

4'b1110: offset #&MHN;

4’b1111: RSV
[7] RO RSV 1'b0
[6:5] RW chop_enr 2'b00
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W Winner Micro
B A 128 1 LT

LDO ¥riRf5S PD 55

(4]

RW

Chop_ens

sdadc #TRf5S PD 55

0: fEgE

1: R{ERE

1'b0

(3]

RO

RSV

1'b0

(2]

RW

Pd_sdadc

sdadc RHIME R 1= BB fE RE

1: =68

0: Ik

1'b1

(1]

RwW

Rstn_sdadc

RIERYFIBEHBDEMES

0: 81U

1: IEEIE

1'b0

[0]

RW

en_ldo_sdadc

ADC LDO {#8E

0: =8 1: T4

1'b0
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W Winner Micro

IV EREERET

26.5.4 PGA BEESEE

% 211 PGABRESFE

1BRIFEA

sfE

Gain_ctrl_pga

[8:4] RW PGA HBHFEE;

BIT[8:7] & GAIN2, BIT[6:4] BLE GAINT, BE{kiE%S#E Section26.3.4

5'do

Bypass_pga

pga SEES
3] RW
1: & pga

1'b0

2] RW

1'b0

Chop_enp

PGA IR (EREE S
[1] RW

1'b0

En_pga
Pga fE8EES
[0] RW

1: {E8E

0: AfEARE

1'b0
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W Winner Micro

IV EREERET

26.55 TEMP BRESHZE

x 212 RELRBEESEFS

i A1E) 1BRIFEA sfE

Gain_temp 2'd0

temp 18514l

BB Gain
[5:4] RW 00-- 2

01-- 4

10-- 6

11-- 8
[3: 2] | RO RSV 2'b0

Cal_offset_temp12 1'b0
[1] RW

TEMPSEN offset #& 4T g

ON_TEMP 1'b0
[0] RW 1: temp {#8E

0: temp RfERE

26.5.6 ADC INEEECE S 1Fes

*® 213 BEARSEESHFR

fi 1E) #BRAF A sfufE

ana_swth_time 10'h050
[29:20] | RW
REPGHEREZE, EUBRAFRERENNE, BiAk 80 1 pclk, BI 2us
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W Winner Micro

JVN  BEREETEGLR T
[19:18] | RO RSV 2'b0
ana_init_time 10'h050
[17: 8] | RW
BB adc_start f5, BUBBRFREZTENEE, BN 80 4 pclk, BI 2us
(7] RO RSV 1'b0
[6] RW Cmp_pol 1'b0
0: adc_result >=cmp_value B} =4 chiff
1: adc_result<cmp_value B =4 chijy
[5] RW Cmp_int_ena 1'b0
1: LR HfERE
0: LB ThBAfERE
[4] RW Adc_cmp_enable 1'b0
1: adc LERINAE(ERE
0: adc tERRINBERfERE
[3:2] RO Reserved 2'b0
[1] RW Adc_int_ena 1'b0
1: ADC #iRHe R ch T fE RE
0: ADC #iE%e#% BT A 8L
[0] RW Adc_dma_enable 1'b0
1: dma fgE
0: dma A&
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W Winner Micro

IV EREERET

26.5.7 ADC RTINS H 7S

% 214 ADC FPIRESFH 1728

i A1E) 1BRIFEA sfE

[1] RW Cmp_int 1'b0

EER P iR, BHEN, REE 15T

[0] RW Adc_int 1'b0

HIRRBRT T, EEHEM, WHES 15T

26.5.8 LERFHEZFFES

% 215 hkRHFHESFSR

i ihiE) R {EEA SufE
[17:0] R/W Cmp_value 18'h00000
EHREE
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W Winner Micro
I\ BEEMET

27 Touch Sensor

27.1 ERIIEEREIA

BEHREARNBEN T :
B Y5 16 I& Touch Sensor 3944 ;
B 23RS Touch Sensor &R ;

B EE P ERAMER;

27.2I1gefFE AL A

W800 RAhEMMBIZRIER, ERAREZHRBRAMERN, KB LBENBRESIKERWK, AW
SRR i H B PSR, BRI A P RRER, TTRHIMESERTRERK, NmFIE

REIPRE,

I FERNBEADEN SR —ENBDERAE T MRS, AIRENNEBEDRITHHICR

TEMEIRES, IRBIRENRE, WHZEERAER, B LikRE MCU RER,

NxT 1

AD_CAPDET CLEOUF— —

o JUUUUUTHUUTOUOUUDUUTIUL
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W Winner Micro
JV\ BREEM AT

27.2.1 BEARTERE

1. iRE Touch_CR FHfFz, RELHEY, AWED, UREEFTEHME 10, Touch CR &
scan_period AERFAMWNERAEL, BAR 16ms, BNIRFEFERIZEEN 10, WE 160ms FLEK
i 16 MuERE . CAPDET_CNT AREE 10 KSHIHHMNED, B LEN N, BETIRNE, A
BETIGEBESENRE, SRTREHE 10 BEE=1KPFEASHFEIHE, Bl zE5ER8E

AN, WEFRT#EHEDNA N-2,

2. RESA Touch 10 MMAHEEE, MEARNEREEELEE, WoHAIZIREBRARE;

3. {#8E Touch_CR[0], #RFFIATE,

4. E(FRABERBENE, BHRLBRAMETSTN 10, FHESD 10 PHEBERETR, EAEEH,
AREBIE— scan_period ZFXFHIEDPH 10, KUAAMIEFE TR, E 10 AETEUERE
010 HHHESEHHEER, NRAFES>EHHE, WANBRBEME, S57% 0x44 o

PAD STATUS XA SEMI A 1, Fi@EZT B LIRGER S, PAD_STAUS 5 1 55 0.

27.3 HFa8%%:

% 216 Touch Sensor 248857 85%

fmisitiL 2 &E fifiik RRINME

0X0000_0000 | #5778 Touch_CR Touch Sensor 241818 & 0X0000_0000
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IV EREERET

0X0000_0004 EEMIZREHERFSHEYE | 0X0000_0000

~ i35 42 5 R B 2 Touch_Sensor x

0X0000_0040

0x0000_0044 | dhirintkzs Int_Source th TRl 28 0x0000_0000

27.3.1 Touch Sensor 24251722

% 217 Touch Sensor 2418 B S5F7E

f | iniE BRIF R SifE

[31:26] | RW Scan_period 6'd10

FHEE, B 16ms; B4 scan_period i&& 4 6'd10, & 160ms 13— xR

BT

[25:20] | RW CAPDET_CNT 6'd20

1%E3% CAPDET HiHifKhE/ERHEED.

E: ABEIIREBESENE, EEZ MNP FIRS SFRITE, RS FRR

BAN, NSEFRHEEON N-2, FIINIREH 6'd20 , NPA 18 4~ CAPDET B9 E EA

AUHEQ,
[19:4] | RW Touch Sensor #REEERE; HIWITLL bit HIAIRIRFERE. 16'd0

0x0000: A34#;

0x0001: HIFFE—NIRE;

0x0002: HIFE _MRE;
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IV EREERET

0x0003: FME—PIE R,

OXFFFF: HHETE 16 1™ =5,

[3:1] RW RSV 3'do
RW RRIE IR SR IR I S B 1'b0
[0] 1: {FRERMIRIREEI;

0: XFMEIZEEAM;

27.32 MBI RREHSFSR

* 218 MEIRRBRIRES 7R

f | iAmE BRIF R SifE
[22:8] RO Touch Senor 1 & 14'd0
[7] RO RSV 1'b0
[6:0] RW Touch Senor 1 E{& 7'd50

27.3.3 hifIRHIHEES

& 219 AREIREPUTIEHISER

£ | iniE BRIFR A sfufs

RW INT_EN 16'd0

[31:16] XINL bit /9 1 SRR AL 10 A& =7 EBE;

XFRL bit 9 1 BRI 10 ARK AL i
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JV\ BREEM AT

RW PAD_STATUS/INT_SOURCE 16'd0
bit 711 BFRRXIEL PAD ik ;
[15:0]

bit 3 0 BZR/RXIRL PAD KilA;

51%&0
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I\ BEEMET

28 W800 Z2Z2#g it

28.1 IfigERLR

XT804 &1 HPROT 5 R/ RELIF NN Z245 M

0 1
HPROT[3] uncacheable cacheable
HPROT[2] un-security security
HPROT[1] User super
HPROT[O0] Code data

W800 ML LM ZHFA AXS sram B if R HIFIXS SN EYIA = H]
28.1.1 SRAM Z£ifa)iz 28 (SASC)

—RBEL SRAM, ZRE % SRAM ] FLASH EF— 1 R2iHEEHIER, 81 SASC2FI0F#E=E
HMEWMTHLZELEMN

o SNOEENZ2XIE

¢ BNREXEFR/NIIREN4DPFH

® Security-super S AXS R X1 T& B R EIEY 78]

® INE CPU & AHB B4 LHIAIOREL R EHERNNERES (HRESP=1), M

malRIBERE,

o RELLLHEFIREFEWN DMA EHAEKELARAETERE.
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VN BEE R T

28.1.2 T3 IP 12%I288 (TIPC)

7 APB B4 b, BTRESE—REL, “RDLM APB B4 EATBEIMIIIEESIR,, MRIMR

WELE A TR (ip_trust_vld=1), MRBFEL% E8HER security (HPROT[2]=1 3 PPROT[2]=1)

B, ARRERNIIMNE, BUESEHREBL,

28.2 ZREWIEE

Sasc_b1

Ahb_bus_1

Ahb_regs

Sram_b1_haddr

Ahb_to _sram_b1
Region Address hit

Ahb bus signals to sram_b1 ‘

Rd_deny

Sram_b1 hprot

Access control

vV VY

wr_deny

Sasc_b1IffiHE K]

hresp >

Y

Configuration_b1

Slave hsel

APB_BUS

Ip_trust_vid
TIPC

v

Configuration_b2

Slave hsel

28.3 HfFa3iREE

v

Ahb_to_apb

Slave psel

Lyl

TIPCIhBEHE ]
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JVN  BEREETEGLR T

28.3.1 SASC HF85%

B | W | {IE 18R SNE
yiichil

[31:16] | IREBRH "

[15:14] | sram region7 EEEM, [E region0 | 2'b00

[13:12] | sram region6 EcEEM, [E region0 | 2'b00

[11:10] | sram region5 EcE/EM™, @ region0 |2'b00

[9:8] |sramregiond EcEEM, [E region0 |2'b00

[7:6] | sram region3 EEEM™, [ region0 |2'b00

CAR Ox0 |[5:4] |sramregion2 ECEEM, [ region0 | 2'b00

[3:2] |sramregion1 ECEEM™, [ region0 |2'b00

[1:0] sram region0 BEEM 2'b00
00: un-security-user
01: un-security-super
10: security-user

11: security-super

31:8 <BRHE --
7 region7 EHZEHIZF 72, [ region0
6 region6 E412%|Z 7788, [E region0
CR 0x4
5 regions E412%IZ5 7788, [E region0
4 regiond BMEFIZHEES, @ region0
3 region3 E412%|Z5 1788, [E region0
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FAANR X ik

2 region2 EHEHIZF1FES, [ region0

1 region1 BHEHIZF1FES, [ region0

0 region0 B4z HIHFE5
0: BHELH 1: BEEXK

[31:16] | fREERFE

[15:14] | region7 AP BC&, & T un-security-
user

[13:12] | region6 AP BCE&, & F un-security-
user

[11:10] | region5 AP BC&, & F un-security-
user

[9:8] region4 AP B &, &R T un-security-
user

APO 0x8

[7:6] region3 AP B &, &R T un-security-
user

[5:4] region2 AP B &, &R T un-security-
user

[3:2] region1 AP B2 &, i&EH T un-security-

user

[1:0]

region0 AP B2 &,
user

00: R/W

01:RO

& F un-security-

10:WO 11: No
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IV EREERET

Access

[31:16] | IREBKRH

[15:14] | region7 CD &, &M F un-security-

user

[13:12] | region6 CD &, &R F un-security-

user

[11:10] | region5 CD E2&, &R F un-security-

user

[9:8] regiond CD B &, &M T un-security-

user

[7:6] region3 CD B &, &HF un-security-

CDO 0xC user

[5:4] region2 CD B &, &M T un-security-

user

[3:2] region1 CD B2 &, &M T un-security-

user

[1:0] region0 CD B &, &R T un-security-
user

00: Date Access , Opcode Feche

01: Data Access

10: Opcode Feche

11: Data, Opcode all deny
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IV EREERET

[31:16] | fREERFE

[15:14] | region7 AP B &, &R T un-security-
super

[13:12] | region6 AP B2 &, &R T un-security-
super

[11:10] | region5 AP B2 &, &R T un-security-
super

[9:8] region4 AP B &, &R T un-security-
super

AP1 0x10 | [7:6] region3 AP B &, &R T un-security-

super

[5:4] region2 AP B &, &R T un-security-
super

[3:2] region1 AP B &, &R T un-security-
super

[1:0] region0 AP B &, &R F un-security-
super
00: R/W 01:RO 10:WO 11: No
Access

[31:16] | fREERF

CD1 0x14 | [15:14] | region7 CD & &, &EHF un-security-

super
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IV EREERET

[13:12] | region6 CD B2 &, &R T un-security-
super

[11:10] | region5 CD B2 &, &ERF un-security-
super

[9:8] regiond CD B2 &, &M T un-security-
super

[7:6] region3 CD B2 &, &M T un-security-
super

[5:4] region2 CD B &, &R T un-security-
super

[3:2] region1 CD Bc&, &R T un-security-
super

[1:0] region0 CD B &, &R T un-security-
super
00: Date Access , Opcode Feche
01: Data Access
10: Opcode Feche
11: Data, Opcode all deny

[31:16] | fREERF

[15:14] | region7 AP Bt &, i&FF security-user

AP2 0x18
[13:12] | region6 AP BL &, i&FF security-user
[11:10] | region5 AP E2& , & F security-user
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JVN  BEREETEGLR T

[9:8] regiond AP it &, &M F security-user

[7:6] region3 AP &, M F security-user

[5:4] region2 AP it &, M F security-user

[3:2] region1 AP &, M F security-user

[1:0] region0 AP Ec &, &M F security-user
00: R/W 01:RO 10:WO 11: No

Access

[31:16] | REEXRF

[15:14] | region7 CD BL &, i&FF security-user

[13:12] | region6 CD BL &, i&FF security-user

[11:10] | region5 CD BL &, i&FF security-user

[9:8] region4 CD Bc &, &M F security-user

[7:6] region3 CD BL &, & F security-user

CD2 Ox1C | [5:4] |region2CD &, &FF security-user

[3:2] region1 CD BC& , & F security-user

[1:0] region0 CD BC& , & F security-user
00: Date Access , Opcode Feche

01: Data Access

10: Opcode Feche

11: Data, Opcode all deny

31:n+1 | 1RE8 0

REGIONO | 0x20
n:8 BAddr0, region0 Eitilit, n 5 sram X
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IV EREERET

INFE K,
sram=32kB, n=20

sram=64kB, n=21

7:5 RE 3’b000

4:0 RSize, regionO size
00101: 4B

00110: 8B

10001: 16KB

10010: 32KB

31:n+1 | 1R85 0

n:8 Baddr1, region1 &bt
REGIONT1 | Ox24

7:5 =8 3'b000
4:0 regionl size
31:n+1 | {RE8 0
n:8 region2 Eibit
REGIONZ2 | 0x28
7:5 =8 3'b000
4.0 region2 size
31:n+1 | IR 0
REGION3 | 0x2C | n:8 region3 Eithit
7:5 RE 3'b000
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IV EREERET

4:0 region3 size

31:n+1 | 1R 0

n:8 region4 Eitbit

REGION4 | 0x30

7:5 3 3'b000
4:0 region4 size
31:n+1 | RE8 0

n:8 region5 Eiuit

REGIONS5 | 0x34

7:5 RE 3'b000
4:0 region5 size
31:n+1 | 1RE8 0
n:8 region6 Eiuit
REGIONG6 | 0x38
7:5 =& 3'b000
4:0 regioné size
31:n+1 | 1RE 0
n:8 region7 Eibit
REGION7 | 0x3C
7:5 =& 3'b000

4:0 region7 size
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IV EREERET

28.3.2 TIPC 7788

B W% | I 1588 =LV
prichil
31:18 FNGE 0
17 BT modem tJ{EEMH 0
1: Tf§ 0: Aulfg
16 12S TI{EE M 0
15 PWM T[{E/EMH 0
14 LCD driver Tl{5/@ M 0
13 RF controller T[{5/@ 1% 0
12 timer T[{ZE M 0
ip_trust_vldo | Ox0 | 11 watch dog TJ{E/E 4 0
10 PORTB Tl{5/& 14 0
9 PORTA TJ{5/E M 0
8 UART5 Tl{5 B 0
7 UART4 T]{5/E 1 0
6 UART3 T[{5B 0
5 UART2 TJ{E5/E M 0
4 UART1 Tl{5 @1 0
3 UARTO TJ{E/E M 0
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IV EREERET

2 SPI MASTER Tl{E/EMH 0
T SAR ADC TJ{E/E M 0
0 12C T{E/E M 0
31:18 KH 0
17 RF BIST o]5/E14E&CE 0
1: @  0: RElfg
16 SDIO Wrapper oJ{Z/&E M 0
15 SPI_HS Tl{5E M 0
14 SDIO Tl{E/E 0
13 KH 0
12 SEC al{z/BM 0
11 MAC T]{E/E 0
ip_trust_vld1 | Ox4 |10 BBP tI{E5/E 1k 0
9 MMU o]{5/g M 0
8 B SRR TSR 0
7 PMU TI{Z /B8 0
6 BT al{E/@ Mt 0
5 GPSEC t]fE/gM 0
4 DMA T/t 0
3 RSA o[{E/E 1 0
2 PSRAM 228 o] 5/ M 0
T FLASH 225 o581 0
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VN BEE R T

0 SDIO HOST T2t 0

28.4 {FEMH6E

2841 AFZR=EIEE (SASC)
28.4.1.1 HF=sMT AR
SASC FHfFartia R REAT RN :
® CAR B7F£H AL cpu A security-super BH#TIES,
® =i cpu &TF un-security-super BY, BILAA R ECE S un-security-user B9 region X7
2L,
® ¥ cpu A security-super B, TILLIEE A SFS.

o HERRTHFHREBATRIE

702 CAR &4 16'hedes B, FR region0 1 region4 #i&A un-security-user, LLBFANER cpu
LF un-security-super, M cpu TTPAEE 257788 REGIONO #1 REGION4, PAK CR[0], CR[4], APX[1:0],

APXx[9:8], CDx[1:0], CDx[9:8],

28.4.1.2 RIFXEMULENIRE
B SASC #3245 8 NI EL B M7 (#5427 X8 region, REGIONX[31:8]haIE it AR ER B
FEXE SR IEMUEE) 25 E 2 /7, [REY, Size BIA/NIEMUFEHE TENEK:
SIZE
00101: 4B;
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JV\ BREEM AT

00110:8B;  Baddrx[0]=0

00111: 16B;  Baddrx[1:0] =0

01000: 32B; Baddrx[2:0]=0

01001: 64B; Baddrx[3:0]=0

01010: 128B; Baddrx[4:0]=0

01011: 256B; Baddrx[5:0]=0

01100: 512B; Baddrx[6:0]=0

01101:1KB;  Baddrx[7:0] =0

01110: 2KB;  Baddrx[8:0]=0

01111:4KB;  Baddrx[9:0]=0

10000: 8KB;  Baddrx[10:0]=0

10007: 16KB;  Baddrx[11:0]=0

g0, aE%E 20000100 EA region0 HIE ML, BBA region0 &ATILARA 256B, WMREE
region0 i& 128B, REGIONO ZZ88 M E A\ 0x0000400a, N5 4% 20040000 /E &, M)iZ% region

BXOJI&N 64KB, MNEMEBENX— 64KB B region, NiZZF1FFMIEA 0x01000013,

28.4.1.3 AR BT IDIANIR

384



W Winner Micro

JVN  BEREETEGLR T

Priority of the four authority for mem:

request Security Security Un-Security | Un-Security
super super user
mem user
Security NES J+ J+ J+
super
Security X J X X
user
Un-Security X X J J+
super
Un-Security X X X J
user

Note: ++ all access, include read, write, data access, opcode fetch
v access based on the current attribute

X no access

RiE L E

® security-super BYSZ A0 o] LABERAE sram

® un-security-super BS54 358 o] AREE I 0l 4 BC & 8 un-security-user
B region

® security-user B % ip 0 R gEIR=H] AP #1 CD EMiA1E security-user
B region

® un-security-super BRI T LARZXE AP 1 CD EMihiE un-
security-super 9 region

® un-security-user BYE % ip 0 R et K AT AP A1 CD EBMiEiE un-

security-user BJ region

APx #1 CDx HFESEATREE region WM FARRNEAREYE, HEd CDXx F
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JVN  BEREETEGLR T

FRIAELSL D MERMEREN, EHRRERBTAINLIIENILES ., APx FERAT
RERBRIFEL/ BRI,

FaNENER CAR[1:0]i% 4 00, # B CR[0]4 1, F/~ REGION 0 4 un-security-user, 3
BFEERFRIREF, WHRIIRRZIFEA security-super 5 un-security-super, N TJLARE
Eifia REGION 0; WREZIHEA Security-user, NM{EAIFRIEPSEIESR; MRE%H
|89 un-security-user, APO[1:0]3 01, F&/~HiE, CDO[1:0]4 01, FREEHIE, A
REGION 0 RIFS4IR#E, HEBRIEHBRIES.

R AHB B 480418 T AEEH N KB HNREARXT, N sasc EHRSLEH read deny
g write deny {55, MMIREI#IEH HRESP NEES, MRARELIHIHZE CPU, T

SFEEAHREDE, IREHEERE, WRSELRN,

28.4.2 SMREYT{SiA1E)

TIPCEHRAE PROTRIES A 1 WA BEEA, BIRBEUEFEHAFTESEAZ IP BT
EEMEESF. Ip_trust_vid FEEBINEHR 0, AFFEIMREBERTEN, HEIME
o LAREAR T, ANRIMEXSRIAY ip_trust_vid B, B RIBIMRIZEATERSE, R
o REH ST LULITIZIMER,

IP_trust_vid

Prot[2]

2'b0
{ip_inter_write, ip_inter_sel}
{bus_ip_write, bus_ip_sel}
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JVN  BEREETEGLR T

29 MR 1. BESIBENX

20.175H 5

UARTO_RX/PWM2/UART1_CTSA2C_SCL
UARTO_TX/PWM1UART1_RTSA2C_SDA
WAKEUP

RESET_N

KTAL_oUT

XTAL_IN

AVDD33

ANT

128_DOMMC_D3/HSPI_DO/SDIO_D3

w
N

e

INTSDIO_CMD/Touch_11

TXMMC_CLK/MHSPI_CK/SDIO_CK/Touch_10

RXMMC_CMD/HSPI

N 125_BCKMMC_DO/PWM_BREAK/SDIO_DO/Touch_12

3 125_LRCK/MMC_D1/HSPI_CS/SDIO_D1/Touch_13
[

2 12S_DIMME_D2/HSPI_DI/SDIO_D2

l=1

[©3
[©3
[©3
[ex
@ N UARTI_

“« VDD33_IO

e
©

@8 UART1_
O v

AVDD33 @

]
sG]
50

o]

o
o
-~
o
o
=

AVDD33
AVDD33_AUX
DFT_MODE

125_MCLKASPI_CSPWM3A12S_DO

JTAG_SWOA2C_SDAPWMSA2S_BCK/ADC_2

JTAG_CKA2C_SCL/PWM4/12S_LRCK/ADC_1
PWMSASPI_MOSIN2S_MCKA2S_DI/Touch_1

38 W800 B A 5l
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VDD33_I0

LSPI_MOSIUART2_CTSAUJART4_RX/PSARM_D3/Touch_9

LSPI_CSAUART2_RTS/UART4_TX/PSRAM_D2/Touch_8

PWM4/LSPI_MISOAUART2_RX/PSRAM_D1/Touch_7

PWM3ASPI_CK/UART2_TX/PSRAM_DO/Touch_6

PWM2ALSPI_CK/UART3_RX/PSRAM_CS/Touch_5

PWM1ALSPI_MISOUART3_TXPSRAM_CK/Touch_4

VDD33_l0
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JYN BRI ET
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IV EREERET

2021 R 5IHIERAXR

% 220 TR3IMERXHE

wms B 3] SIS EINEE SHIEE REME | LTH&EN IRzEhEEN
1 PB_20 /0 |UART_RX UARTO_RX/PWM1/UART1_CTS/12C_SCL 10MHz UP/DOWN 12mA
2 PB_19 I/0  |UART_TX UARTO_TX/PWMO/UART1_RTS/I>C_SDA 10MHz UP/DOWN 12mA
3 WAKEUP [ WAKEUP B2 I 4E DOWN

4 RESET [ RESET €1 up

5 XTAL_OUT 0 HMEB SRR

6 XTAL_IN [ SMERRIRBA

7 AVDD33 P SRR, 3.3V

8 ANT 1/0  BRR%

9 AVDD33 P AR, 3.3V

10 AVDD33 P AR, 3.3V

11 | AVDD33_AUX P SRR, 3.3V

12 TEST [ MK T BERL B E R

13 | BOOTMODE /0 |BOOTMODE 125_MCLK/LSPI_CS/PWM2/12S_DO 20MHz UP/DOWN 12mA
14 PA_1 1/0  |JTAG_CK JTAG_CK/I2C_SCL/PWM3/12S_LRCK/ADCO 20MHz UP/DOWN 12mA
15 PA_4 /0 |TAG_SWO JTAG_SWO/12C_SDA/PWM4/12S_BCK/ADC1 20MHz UP/DOWN 12mA
16 PA_7 /0 |GPIOIN, =M PWM4/LSPI_MOSI/I2S_MCK/I2S_DI /Touch0 20MHz UP/DOWN 12mA
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s fE 0 L T

FAA \
17 VDD3310 P 10 8BJ&, 3.3V
18 PB_O /0 |GPIOIN, &M PWMO/LSPI_MISO/UART3_TX/PSRAM_CK/Touch3 80MHz UP/DOWN 12mA
19 PB_1 /0 |GPIO @A, =M PWM1/LSPI_CK/UART3_RX/PSRAM_CS/Touch4 80MHz UP/DOWN 12mA
20 PB_2 /0 |GPIO @A, =M PWM2/LSPI_CK/UART2_TX/PSRAM_DO/Touch5 80MHz UP/DOWN 12mA
21 PB_3 /0 |GPIOIN, &M PWM3/LSPI_MISO/UART2_RX/PSRAM_D1/Touché 80MHz UP/DOWN 12mA
22 PB_4 /0 |GPIOIN, &M LSPI_CS/UART2_RTS/UART4_TX/PSRAM_D2/Touch7| 80MHz UP/DOWN 12mA
PB_5 LSPI_MOSI/UART2_CTS/UART4_RX/PSARM_D3/Tou UP/DOWN 12mA
23 /0 |GPIO AN, =M 80MHz
ch8
24 VDD3310 P 10 Bi&, 3.3V
25 CAP | SMEBRF, 1pF -
26 PB_6 /0 |GPIO, @A, S UART1_TX/MMC_CLK/HSPI_CK/SDIO_CK/Touch9 50MHz UP/DOWN 12mA
UART1_RX/MMC_CMD/HSPI_INT/SDIO_CMD/Touch UP/DOWN 12mA
27 PB_7 1/0 GPIO, A, B 50MHz
10
28 PB_8 /0 |GPIO, @A, S 125_BCK/MMC_DO/PWM_BREAK/SDIO_DO/ Touch11 | 50MHz UP/DOWN 12mA
29 PB_9 /0 |GPIO, @A, 5HE 125_LRCK/MMC_D1/HSPI_CS/SDIO_D1/ Touch12 50MHz UP/DOWN 12mA
30 PB_10 /0 |GPIO, @A, SHE 125_DI/MMC_D2/HSPI_DI/SDIO_D2 50MHz UP/DOWN 12mA
31 VDD3310 P 10 BiF, 3.3V
32 PB_11 /0 |GPIO, WA, S 125_DO/MMC_D3/HSPI_DO/SDIO_D3 50MHz UP/DOWN 12mA
33 GND P i
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I\ BEEMET

EREBEEMBFERRELTVRERER. EMRKBEMBFTREBESMHIY. BRORF. B
BEMSBEIRERBMETFENRERHTAM, ERELAHFREIEL RERNEHBNER . KER

MEBEFAKEREMERN A ARTER.,
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