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B 2 W80 A R I o 30
B 3 W80 A M . 32
o R < 40
B 6 AL SPT R B R 86
B 7 HSPT B gt (RO I L 87
K 8 HSPI B F s BHRAE CRIRAEI) . 87
B9 A e e N ) L 87
K10 AR as B UM ) 87
Bl 11 S e R ) . 88
B 12 3 S E R . 88
K13 i B E ORI . 88
14 3 S U ) 88
15 CPOL=0, CPHAS0 . . . .\ ottt et e e e e e e e e e e e e e e e e e 89
B 16 CPOL=0, CPHASL . . ..ottt e e e e e e e e e e e e e e e e e e 89
B 17 CPOL=1, CPHAS0 . . . o e ottt e e e e e e e e e e e e e e e e e 90
Bl 18 CPOL=1, CPHASL . . oot e e e e e e e e e e e e e e e 90
19 3 SPT A R . 91
I A 0 i 1 92
S B A e i 1 93
22 E AT (B ) TR B oo 94
23 SDI0 B A I 96
Bl 24 COCR B Em i i b o e 97
B 25 FBRL B F R it . ot 97
26 CIS FEME A IR A M 98
Bl 27 SDIO U BD FaR A o 113
B 28 SDIO i BD I I o 114
B 29 UART B I o 170
Bl 30 UART B0 o o 170
31 UART B T ot 170
B 32 UART B 171
Bl 33 7816 R R B B oo 178
34 7816 EHL AT 180
Bl 35 7816 AT e 180



W Winner Micro

JVN BB TERLR T

B 36 7816 Rima i . ettt 181
B 37 7816 B - oo 181
B 38 W80 L i Bl AT oot 255
REX
L AHB-1 B T 30
2 AHB-1 R A B o 30
3 AHB-2 R A TR 31
T4 B2 R T 31
x5 P g LN w1 2 11 7 2 34
6 I . 37
B8 I Bl A R A B 2 . 42
B O I B | T B E oS oo ettt 42
0 I Bl 2T o ottt 45
S = I 1 45
B L2 I B i B BT TR .« oot 49
B b s 50
S O B e e PP 50
S I T N = S 51
F 15 DMA I i . oo 53
16 DMA B F B3 oo 55
LT DA R BT T ottt 56
18 DMA R S B T . ottt 56
19 UART T E e ittt 57
20 DMA R 2T A7 R ot 57
221 DMA H B 25 7R e 58
22 DMA AR R BT T 58
223 DMA JE3F H I a2 S o 58
B 24 DA R K B R T e 58
25 DMA T BT TR .« ettt 58
26 DMA B R R I 59
2T DMA B T s 59
B 28 DAL B e 60
20 DMA BER N I 2T R o 60
230 DMA AT H M B R 61



W Winner Micro

JVN BB TERLR T

B B R B A R I 64
B I R e B B E S © ot 65
33 TRNG AR BT A ottt 66
B R | R k1 o = 67
B I R R S B 67
B 35 RO G AF T 683
2 36 ROA BT X B TR oottt 68
B 3T RS A B Y B TR ot 68
38 RS A BT M B TR 69
39 RSA BT D B E R 69
A0 RSA I BT E R . ot 69
AL RSA BN BT ottt 69
A2 RSA BN TR ottt 70
A3 GPIOA B E BT 72
B A4 GPIOB B T B 72
A5 GPIOA B BT B 73
B A6 GPTOB Bd A E R oottt 73
AT GPTOA B B AT B 73
A8 GPTOB B A B E A oottt 73
49 GPTOA T i B T et et e e 73
50 GPIOB T i 2 TR« ottt ettt e e e e e 74
51 GPTOA R BT TR et 74
52 GPIOB b R o IS e 74
53 GPI0A B s 75
54 GPIOB B R AT T mE ettt e 75
R 55 GPIOA B R T AT a Lottt e 76
56 GPIOB B e o s L.t e 76
5T GPIOA B o s O e 76
2 58 GPIOB B A d 0 et e 76
59 GPTOA HI il 7 2 B B T oot e e 76
60 GPIOB BT il 5 2 B 2 E o« e et 77
F 61 GPIOA I i i R A T B A B o oo 77
F 62 GPTOB H K Iy i R R e B AT o ot 77
F 63 GPTOA HIKr b R I i R B B T2 e 77
F 64 GPIOB K b R I i R B B T2 oot 77
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W Winner Micro

JVN BB TERLR T

2 65 GPTOA H Il BT B 2 TE S o ettt e 78
66 GPIOB H T d B B 2 F R« ettt et e 78
6T GPTOA R R S B R o e e 78
2 68 GPTOB AR R S B R ottt e 78
69 GPIOA BRI T T R S R © ottt e e e 79
2 T0 GPIOB BT T R S B R« ottt e e e 79
2 Tl GPTOA I B i BT T o ettt e e 79
T2 GPTOB I B i BT T ottt 79
B T3 HSPT IR T ) B et 81
T4 HSPT FIRO B A s ottt e 81
S I N S T 81
76 HSPT A i B B T2 oottt et e 82
S A N A e el PP 82
T8 HSPT H R S B R ettt 82
79 HSPT B EA K T I o 83
80 HSPT ML B 25178 (E BRI o e 83
81 HSPI SR K S A B ot 84
82 HSPT N R b A AT o« ettt et 84
83 HSPT i B B T2 oottt e e 84
84 HSPT R S B T e et 85
F 85 HSPT A 1T 0 vttt et e et e e e 85
F 86 HSPT A I 1T Lottt e e e e e 85
S A N S BT ) PP 85
S LI N 2 BT 7 P 86
% 89 SDIO CCCR ZFAFZE M FBRI B AE A8 e 98
90 SDIO Fnl HibEmET SE 28 o 105
% 91 SDIO Fnl #3428 CHEHOST P11 Lot e 106
92 SDI0 AHB A BT oot 107
2 93 WRAPPER i R 2T Tt © ettt et e 114
94 WRAPPER HH R S Bl o 115
2 95 WRAPPER H i B BT oottt et e 115
96 WRAPPER AT i A B TE e et 115
97 WRAPPER FATAT A buf gl 2l et 115
98 SDIO TX B B AT A oot 116
99 SDI0 TX BEBEH I B R 116
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W Winner Micro

JVN BB TERLR T

100 SDI0 TX A B T AE e ottt e 116
101 SDI0 TX R RS ottt 116
102 SDT0 RX Bl A A AT e oottt e e 117
2103 SDI0 RX B A AT 117
104 SDI0 RX A A a2 ottt 117
105 SDI0 RX R RS ottt 118
F 106 WRAPPER CMD BUF i 25 A8 o 118
2 107 WRAPPER OMD BUF STZE 250008 oottt e e e e e e e e 118
108 SPL BBl 134
109 SPI B I B a2 et 134
S (U S I 136
S N B i s 138
112 SPT A I a7 ottt 139
113 SPT R R et 140
114 SPT R R S B TR e 141
B 115 SPT R B i 142
116 SPL B A7 ot 142
B 11T SPL B R AT et 143
118 SPI A T AT S 143
B 119 SPT B R K AT S 145
120 SPT BB I T E R et 145
121 I2C BB R 147
122 T2C I AT de L oo 147
123 T2C I a2 2 o 147
124 T A T e ot 148
125 L2 B AT ot 148
126 T2 R AT S o e 148
127 120 TXR I B TR e 149
128 120 CR I A AE e oottt et e e e 149
R 129 TS AR 160
180 TS B T E R oo 161
131 IS P I A T dE e 164
132 TS R R TR oot 165
133 IS R AT ot 167
134 1S B R IR AT S 168
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W Winner Micro

JVN BB TERLR T

135 128 B U T AT S 168
136 UART 20080 o 172
137 UART B s i B oo e e 172
2 138 UART H B i i o e 173
139 UART DMA B B B AE S « oottt e 173
140 UART FIRO 3 200 e o ottt e e e 174
141 UART P Rt 200 B L 174
R 142 UNRT HH T R B A o8 o o oot 174
143 UART R TE o e 175
B 144 UART FIRO R S A e ot e 176
145 UART TX A OA b B T s o 176
F 146 UART RX ARAAH L B AT o o 176
AT 1816 T R B o o 179
T 148 UART&TS16 B i g B e 182
F 149 UART&T816 B it o B o 183
F 150 UART&T816 H Bl g B A s ettt e e 184
& 151 UART&T816 DMA T B BT A7 B« e ettt et et e e e e e 184
R 152 UART&T816 FIRO 43t i A 8 o o oo e e e 185
153 UART&T816 TR R st oA B o 185
154 UART&T816 H T o A B A0 oottt e e e 186
F 155 UART&T8L6 H IR B 7o o ottt e e e e 186
& 156 UART&T816 FIEO R B o ettt et e e e e 187
F 157 UART&T816 TX A dA i o A7 s o e e e 188
F 158 UART&T816 RX AL UAH a7 o e e 188
159 T8I0 FR e o) B TR« ettt e e e 188
160 7816 AR I o) 2F TR« ettt et e e e 188
161 Timer B T AR o 190
F 162 Timer ARt Us o B B A7 B oot 190
F 163 Timer B B A AT e o 190
164 B A 1 R B AT T s ot 191
165 E A 2 E I B A E S o 191
166 E A 3 I B A E S o 191
167 EI RS 4 B B AT . et 191
168 IR 5 I B AT . et 192
169 E A 6 E I B A E S o 192
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W Winner Micro

JVN BB TERLR T

170 PMU B A7 1R 196
B LTl PMU A R ot e 196
B 172 PMU S B O AT B it e e 197
B 1T8 PMU R T2 ottt e 198
B T4 RIC BB T 200
175 RTC B B A0S Lt e e 200
176 RTC T B F 2 2 ettt et e e e e e e 200
B LTT DG BB R 201
178 WDG I I AT o ot 201
179 WG R B o et e 202
180 DG A B R oo ot 202
181 WG T R A T2 ottt 202
182 WG e T A7 ottt 202
183 WDG R S B R oottt 202
B 184 PUM R B8 o 205
F 185 PUM B A A2 00 ot 205
R 186 PUM B Bl A B A7 23 o ottt e 206
18T UM A B 7 ottt 206
188 PN B R oo 208
189 PN I B T AE s 209
B 190 P B T A B .« ettt 209
S I et 1] o PP 210
192 PUM P B T2 o 211
193 PUM P R S B T2 o 212
194 PUM EIE O g B A T oottt 213
195 PUM B T B et 213
F 196 PUM B A S a2 4 oo 213
197 PUM I 4 4 BT 2 L o 214
198 PUM I 4 g A TR oot 215
199 PUM EIE 4 48 AT e 2 ot 216
200 QFLASH It A B F A M o 219
201 QFLASH AT A5 B i B 220
202 QFLASH M2 o B BT ottt 220
203 QFALSH 2 ot 221
F 200 PSRAM A5 B B A B A L 224
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W Winner Micro
IV ERERTERAR T

201 PO RAM JE I B T A ettt 224
201 CS B i T o« ettt 224
200 Touch Sensor Il RS BFAE AR T oot 237
# 201 Touch Sensor Tl B oIS . ottt e 237
R 20 A B B T T o o o 238
20T A TP T T 7o o 238
204 A B T e R o 256
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W Winner Micro

JVN BB TERLR T

1 5§
1.1 wmEHM

W80T o5 & T A e L T H EO— KRNI Wi—Fi SoC b o i AR &, Fr s s, Pt
e EHT ToT CRBEREE) SUHAMERE ™ fo mE M Wi-Fi M1 BLE4. 2 Combo Ljjfg 2 M 3 Z e
AL, %0 HER XT804 A%, N E QFlash, SDIO. SPT. UART. GPTO. I2C. PWM. I*S. 7816, LCD, Touch
Sensor %5¥ M, CRFZFMEME IR FIL. AL, ZOH MU B RN, CRMAREZAPRIRIKE, 4
RGSCREEFINEAEAE, BFES, 2R, 2o &P i, =2 52 keit.

ARTCRY 3 EAIA W801 U5 Fr R A, % ThRERLER(E B DL PRAR A A7 a5 A5 2 R B T R IR R |
R RIREF I RS H B0 . BRERAECE 75 AL R0 SDK A S R ThRERIITIRSCIL, JF A W LAZ 53 N AKEh
R RFRER RG], AT Fr DB & A7 ik A BE MR . ASCRABCAT XS Wi-Fi/BT #8025 77 24t
®.

12 ZHBR

W801 MBI S AL, WARHE. ISR R, HS % (W01 L F 7 it A% 15 )

W801 5N E T 2Mbytes QFlash f7fifies, 1EJvfUIS AR S EUN A as ). ASCRISEME T QFlash FEA#RAE
FR. WABHASTER KR, 7ESH QFlash Tt

W801 L5 Fr R FHBUM TSk & XT804 #%:tr, 804 HISRHITNREN A TR BURI S I LS5 1Sk fF AR KA S 25

W25 B S % BB il 13k (http://www. winnermicro. com/) .

2 FHIE
® U EEE
>  QFN56 $}%, 6mm x 6mm.

o CHERE
> R XT804 AbFHES, 7 240MHz
> £ERK 288KB SRAM

25
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W Winner Micro

JVN BB TERLR T

£E % 2MB FLASH

EERY 8 I DMA #5288, SCHRF 16 AN, SCRPERFRER B
£ 7 PA/LNA/TR-Switch

FE RN 32. T68KHz I EhiR1% 2%

A R R RSN P B

£E% LDO

R R AT L

SN

YV V V V V VY VY

Y VY

Y V V V

£/ 1> SDI02. 0 Device #5488, S0 HF SDIO 1 47/4 £i7/SPT =M AERE R, TAF 03 Fl 0~ 50MHz
£ERE 1 SDIO 2.0 HOST £ #%, 745 SDIO 55 SD K#fE, TAERhIEHE 07 50MHz

£/ 1 QSPT PSRAM #1, Hifk 64MB 755 PSRAM, f s LAENH &% 8OMHz;

FERR 5 S UART #:10, SZ4% RTS/CTS, A% ZVE ] 1200bps ™ 2Mbps

SERR 1 AN SPT &4 101, TR ERYER] 07 50MHz

R 1A SPL /M, F IR TAER Bk & 20MHz, MR SRR 6Mbps Hd A& i 2
AN 120 5 %%, SCFF 100/400Kbps #

EE R PWM 51 2%, SCHF 5 % PWM

B B 2 B PWM TN o B AR 20MHz, A i A SEE 20MHz

LT 128 ¥l 2%, FF 32KHz B 192KHz 12S 4% 0 g fithd

ERE 1A 7816 £, 3R UART £ 103 FF 1S0-7816-3 T=0. T=1 #z; ¥

EVM2000 #i%

AR Z A IR R, B35 RSA/AES/RC4/DES/3DES/RC4,/SHA1/MD5/CRC8/CRC16/CRC32/TRNG
FERL 1 B2y, BE I HSGG 12bit ADC %10,

25 R 11 B Touch Sensor;

YHERZ 174 GPI0 0, A4 10 O#EH

FEMEHKR. BN EED.

WIFT Pl 5 Zhiig

YV V V VV VYV VY VYV VY

Y VY

¥ HFE GB15629. 11-2006. IEEE802. 11 b/g/n;

SCHE WMM/WMM-PS/WPA/WPA2 /WPS

R WiFi Direct;

CHF EDCA {5 A7 2

CHFE 20/40M 5 E TAEAR

K STBC. GreenField. Short-GI. S mME4%:

S RIFS i [a) g ;

% HE AMPDU,  AMSDU;

XHF 802. 11n MCS 077, MCS32 )RR AL Ml S Ar, F&farid 2 5 =i 1) 150Mbps;
¥ HT-immediate Compressed BlockAck. nornal ACK. no ACK W& J73(;
T CTS to self;

SCHE AP ThRE: AP I STA [FJIHAdH ;

T BSS Mg, SCREZANHFEM L, I HCRF & AN AR M2 77 AR, 5 2wl DASCHRE R
9 32 MNHIZHAE LN STA s

BSS P4 SCHRFIECA AP SIS, SCRFSE s S 20 R A 32 A

FECR B -
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W Winner Micro
I\ BEEMET

20MHz MCS7@-71dBm@10%PER;
40MHz MCS7@-67dBm@10%PER;
54Mbps@-73dBm@1 0%PER;
11Mbps@-86dBm@8%PER;

B 1Mbps@-96dBm@SY%PER;
> ORISR L P I
> SCFRFIT e

WS T RE

> SRR R AR A /P b A, SCRF BT/BLEA4. 2 B
> W FFDR/EDR A,

» ¥ BLE 1Mbps #%,

5 ThFE

> 3.3V HH At

> SR Wi-Fi AR TR T,

> WERTAE. BEAR. MHL. ML TR,
> FEHLYIFE/N T 10uA;
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W Winner Micro
I\ BEEMET

3 WA

A RO, 2T R 802. 11n (1TIR) Y SOC & o 1% SOC & £ i i
WK AT S RF Transceiver, CMOS PA THEUKAS, FEA ACFR 8%/ IBAA VT M) 42, SDIO. SPI. UART.
GPTO %542 L IR TI#E WLAN &5 Ao

W801 it F 7 F GB15629. 11-2006. IEEES02. 11 b/g/ n ¥, I H 3 FF STBC. Green Field. Short-
GI. [Inlf&%i. RIFS Mila]fg. AMPDU. AMSDU. T-immediate Compressed Block Ack. normal ACK. no
ACK. CTS to self ZEF5 HIPMLLL S HEAE .

W801 3t F Jr BRI 1 SISO A il . A/D A1 D/A By . "ESCHF DSSS (CELRF A 45D BL& OFDM (Il
o ZHD AR, RRAARMILAE S, SO 2R R BRI A . FEYSCA A8 BRRAL A i i
#CR AGC THREMEA & RERE WS ARIT IR AL VERE . WSOL S Ib B T A B3GR 5 Il as, LA
TR B3 bR 2 AR RS R

W801 5 Fr fE 224 7 T, AMY S ¢ B AR UER) WAPT %, 3852 FEEPrbryE WEP. TKIP. COMP N4, iX
S g 2 A 75 5 T8 P B A i R G A T AR 25 388 A5 B AT SR R 3455 A o 36 15 I AR I 1) 3
FEAEHTERE .

W801 385 v & T 3CHF TEEE802. 11 LUK Wi-Fi WM HIE 5 BeEEAESL, SR BB RE T & O
SCRETAE BEAR AL SOHLPURR TAERES, MRS R G SEBURIIRE, 07 (8 AR YR B St fd
Y SRR R &

W801 s Fr A i 1 i PERERY 32 Atk NSRAL PSS, KRBT, PLERFE RSN, B
R 5 (KDRE R P L FH 45 58 7 i (1 — O R A

W801 5 v SCKF AP ThRE, W LASEHLIRINT 25 5 A SSID %%, SZHl 5 ML AP [ DhRE. CRF@EZZ4H
FEMZEIEE. W LASEBLIE Y STA ARG R Z8 IR, H 2 XAy AP #37 BSS 4% KIZhRE -

W801 it F 345 WPS 753, ATk TP R — S e BV AT DASEBUIN 3 ) 6 4 P 46, DRAIEAS B 22 42
.

W801 i ZIhRE. BB MEARIE T WLAN RGEA T Bk 2 1) 4h s BRI A A s

28



W Winner Micro
IV BERETERLAE T

4 gt
4.1 SRS

TR W01 i Fr (B AR S5, #0037 B 4% XT804 CPU, 288KB SRAM Al 20KB ROM £ %5 1] . PMU 35
AR E B I L BRI T A P, R BR, SERTR PR IhRESE . TROL T FEE MAMETIREA
IR ThRE. Wi-Fi #8204 7 MAC, BB 1 RF.

9| 0AC| | PA \m
3EATE
| aDEs [REs\28

"jit‘j,,, —
E;gﬁgnaﬂﬂz

o om |

Kl 1 W01 it F 45 kg &
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Winner Micro
R 1 1% P T

4.2 ARG

W801 8 IR MM i, W R PR

s wonor

\ y

Cﬂ e

agra

Kl 2 W801 & Zkat iy &

(1) AHB-1 #%k

AL A DA T %R XT804, DMA, GPSEC PAK 5 AN MR«

XT804 S [ 4% S ¥ 32 A7 s ReRU Ik A CPU #%, RFH 16/32 fLIRAMILIES RS, Wit T
R AT =200 3 kLR

XT804 $2HtZ R r il B IhfE, GIGMEMTF S C. Jr LR EAE. DSP g #Ic. AlER AR,
A SRS 1P %5, FP ATARIE N B TRCE . UhAh, XT804 Rt MLk, RGN, 18
AR BHE SN RIERCE . XT804 5%t oo B (5 T REFR IR, P o REZERHY R 13 AN A
SR R R ARAE 240MHz A%, B DABC BN 240/160/120/80/40MHz,  BLEEAK.

*£ 1 AHB-1 BT EIIE

X SERCEH AT AR S, AR E S, DU SEER 802, 1IMAC M. s
IBTAIE 240MHz
DMA CHRFEER S5 R ST 8 I DMA BB, SCHRR b 16 M4 DMA 15 KI5 .
CPSEC N R, CFF DES/3DESSHAL/AES/MD5/RC4/CRC/PRDN. [ 558 UG & N
A7 25 8] P B R BN 2 9 el 5

% 2 AHB-1 Mz ik 473
30



W Winner Micro

IV EREERET

M Thee

ROM FH R A7k CPU L L J& R aE Ak [ 48

ROM FETERGE AR M PI 6 EC B 55 TR fE5E i Bk TAE S, % CPU $%
HIAL AT 4 FLASH A 774 F) [ 44

SERL CPU 2RI B35 3 BusMatrix2 S 2R A dsl 3 B 4 U 1l A e . SRR
AHB2AHB B i [FE, H CPU I 45 BusMatrix2 IR ELEI N M: 1, MK
TET 1.

FLASH FEf RS LA S 84T S 4
SRAM 160KB AR AR A BdE, B4 T DU 75 2 A7 i 4% o
RSA TR 2048bit () RSA INfE & IE 5
GPSEC I N/ R R, 73 SHAT/AES/MD5/RC4/CRC/TRNG.  H h5E 45 € W

AR AN BRI /e 1 el .

SDIO HOST SDIO 2.0 Fr#fEfY SDIO HOST #%dil#%; mlid@id bz (vl SDI0 #2114,
SDIO % I Ay i Be s e 3 A543 2], i SCRF 50MHz

PSRAM CTRL | QSPI %11 PSRAM F% 8% . TIIE e b 421 8% 17 7] #1422 PSRAM. QSPT 211
I R ZR N B 3 A91S B, B s SCRE 8OMHz I 4

(2) AHB-2 Ak
KEMEH 4 DEEE, 3 MR, 1 crossbar LM, BEW STHIA[R 32 ¥4 X5 AN [F] K
AIES s, TN RT B8 o 2RI B R D TAETE 40MHz AT, o] LIARYRE 75 B0 B v HIK.
# 3 AHB-2 ML L k&R

FEH e
A 802. 1IMAC F il Hipis A BRAR He . Xof 5 2 A A = B8 R I 1 HUER
W, BWEEYE, DRI AR R I [R5 S
TR, SERURE BRI Il 2 RS . IR, W R IR
SEC FIMAC R T Za e B, FHoemomss: i, FaedciioR
FIMAC B IR TF AL 48 e B, I e Ui
AHB2AHB AHB-1 S ZZ 3] AHB-2 2RI A 28 1 W 45 17 Il (1) 4t
SDIO/HSPI 4 ENLIEIT SDI02. 0 T 42 il 25 B =3 SPT AT #8428 il 2 00285 1 1)
Ui iml 40 AHB S 2455, FF7 Il N A7 25 R0 23 A7 48 25 )

FEBERME RIS, B Ll NS REm.

* 4 AHB-2 Bk MV T 3

N Ihik
SRAM 128KB %fﬁ%iﬁﬂ?ﬁﬁﬁ%ﬁ,meNNMTﬁuﬁmﬂmmmwﬁ
AT
Configuration | ZAAFaslCEZSH], mdBELACE /748 E1X B — k.
APB P ARy ) 2 (B], % PR AL fdE ] APB S 2R3 4%
BT CORE W A i % o
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W Winner Micro
JVN  ERBETERLR T

4.3 bS5

W801 A& FH 24/40MHz SHARVE N SoC BF&FJR, A E 14> DPLL #itH 480MHz, fit%% CPU,
RGRL, BHREL K WiF RaERH; FHHN BN E 32. T68KHZ RC R4y, it PMU K
LCD FRBRAdi FH . e MM HE B an R B BT

i Ik_di
2~2564) 4 clk_div_cpu clk_div_cpu

pmu_clk_gate_en
Err
_ clk_div_160m clk_div_160m
WiFI (a80M)
. clk_div_80m/clk_bt_80m
clk_div_80m
1/2
2~25643 4
" Ik_div_40m/clk_bt_40:
clk_div_40m N P 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 clk_peri_div_40m
2716434 1/4 clk_peri_div_40m

clk_div_sd_adc
1/(4-40)

e g -
[N

o clk_jtag
dft_clk

Kl 3 W801 M hafity
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W Winner Micro
Bk A 12 T LT

Fva

4.4  HuhkA¥E]

OXFFFF FFFF

0XA
0X9

m
M,
-,

F

-
m
-

0X2000 0000
OX1FFF FFFF

0X0000 0000

XT804 S FF 4G fAf 28], 4 EEFTR/ N 6 4~ block, FHIAMRIGIX, WAEX, F F4bE, FroMiis

512M-Byte
Block 5
System Level
Peripherals

o
(=}
o
{=}
{=}
(=}
o

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
UARTS 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 07FF
SPI 0X4001 0400-0x4001 07FF

SD- ADC 0X4001 0200-0x4001 03FF

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 ASFF

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 OF00-0x4000 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 333089 980
Mac SRAM 128K 0X2002 8000
SRAM 160K 0X2002 7FFF
0X2000 0000
OX1FFF FFFF
Reserved OX1FFO 4000
ROM 20K OX1FFO 4FFF
0X1FEO 0000
Reserved OX1FEF FFFF
ey
FLASH 0X0800 0000
Alias to FLASH or ROM depending BOOT OXO7FF FFFF
Fins 0X0000 0000

W801 bk st
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W Winner Micro

IV EREERET

X, HAMMERRGAMEIX . MR TR, W01 Fy A7l 2 A1 o s = B s st 1) 3 = IX

x5 SRV A H k7 (R PR R 53
=28 M | BootMode=0 Huhk == (5] 40 45 i
W
ROM 0x0000 0000 ~ 0x0004 FFF A7 T A 1) ] A4
ity
FLASH 0x0800 0000 ~ 0xOFFF FFFF TENE AR 217
fifi #5 o
SRAM 0x2000 0000 ~ 0x2002 7FFF [ 1 A A7 R 48 2 A7
fiti [X
Mac RAM 0x2002 8000 ~ 0x2004 7FFF SDI0/H-SPI/UART %
Yty
PSRAM 0x3000 000~0x30800000 HANAE
CONFIG | 0x4000 0000 ~ 0x4000 2FFF | 0x4000 0000 ~ 0x4000 O05FF RSA Pt & 7% ]
0x4000 0600 ~ 0x4000 O7FF GPSEC it # 7 [H]
0x4000 0800 ~ 0x4000 O9FF DMA it 5 7% ]
0x4000 0A00 ~ 0x4000 OCFF SDT0_HOST FCHE =
[E]
0x4000 0D00 ~ 0x4000 ODFF PMU ¢ & =% i)
0x4000 0E00 ~ 0x4000 OEFF Clock 5 Reset it &
7 [
0x4000 OF00 ~ 0x4000 OFFF MacPHY Router At #
7 [f]
0x4000 1000 ~ 0x4000 13FF BBP A & ¥ [H]
0x4000 1400 ~ 0x4000 17FF MAC fic. B 7% [H]
0x4000 1800 ~ 0x4000 1FFF SEC Bt & 7% [A]
0x4000 2000 ~ 0x4000 21FF FLASH Controller
[ Al
0x4000 2200 ~ 0x4000 23FF PSRAM_CTRL it & %5
1]
0x4000 2400 ~ 0x4000 25FF SDIO Slave fit & =%
[
0x4000 2600 ~ 0x4000 27FF H-SPT [ & 75 [A]
0x4000 2800 ~ 0x4000 29FF SD Wrapper
e 5 2 ]
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I\ BEEMET

0x4000 2A00 ~ 0x4000 A9FF BT Core MCE =M

0x4000 BOOO ~ 0x4000 BOFF SASC-B1
—RBENFRERE
82N

0x4000 B100 ~ 0x4000 BIFF SASC-Flash
Flash %24 fic B AL

0x4000 B200 ~ 0x4000 B2FF SASC-B2
TRBENGFEERE
82N

APB 0x4001 0000 ~ 0x 4001 C000 | 0x4001 0000 ~ 0x4001 O1FF 12C master

0x4001 0200 ~ 0x4001 03FF Sigma ADC

0x4001 0400 ~ 0x4001 O7FF SPI master

0x4001 0600 ~ 0x4001 O7FF UARTO

0x4001 0800 ~ 0x4001 09FF UART1

0x4001 0A00 ~ 0x4001 OBFF UART2

0x4001 0CO0 ~ 0x4001 ODFF UART3

0x4001 OE00 ~ 0x4001 OFFF UART4

0x4001 1000 ~ 0x4001 11FF UARTS

0x4001 1200 ~ 0x4001 13FF GPI0-A

0x4001 1400 ~ 0x4001 15FF GPIO-B

0x4001 1600 ~ 0x4001 17FF WatchDog

0x4001 1800 ~ 0x4001 19FF Timer

0x4001 1A00 ~ 0x4001 1BFF RF Controller

0x4001 1C00 ~ 0x4001 1DFF LCD

0x4001 1E00 ~ 0x4001 1FFF PWM

0x4001 2000 ~ 0x4001 22FF 12S
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W Winner Micro
JV\ BREEM AT

~

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

Interface Z4&WH

0x4001 4000 ~ 0x4000 BFFF RF_BIST DAC &M
17

0x4001 C000 ~ 0x4003 BFFF RF_BIST ADC $2U
WA

~

0x4001 3C00 ~ Ox5FFF FFFF RSV
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W Winner Micro
I\ BEEMET

441 SRAM
W801 Py & 288KB SRAM. F 160KB H:#K—%¢ AHB #2k I, 128KB H:#KfE 2% AHB &2k I-. CPU%E—4
AR T AT W T AP XK, (H 2 e 2 B Bs ARV I 208 26 B 128KB A A7

442 Flash

4421 QFlash
W801 PN #FEERK 2MBy tes QFlash. @I P EFAERK 32KB cache SEHN XIP J53U7E QFlash FHUATRET .
FFifrid i, CPU 15 M Cache HFELENAR S, MANREIRIAR A0S, DL 8Bytes —THI 77 M QFlash
R4, AN Cache Wo BRI, MFFERIE TR R/ NI T 32K I, CPU K TET M QFlash S2HUIE 2,
B CPU AT LUBATAE S Ml . ik 7 O HR 24 1E 77, 1 Tmage 19 RO B2 DLIX 7 20
(S AU i ae (1

QFlash A LAfZAGEHE, MM PP R ELS QFlash WHERRT, 75 Z0E N &) QFlash il #E4T
#1E, QFlash @4t TR AL, 45455 A R b B SEIUH P AR EE i #RAF . BAARIIRTES % QFlash
PR 250 L E T

WP HEEERR, BFT SN SR, TRETIREHIW. S35, BDY QFlash £
BB A B AT FIWT . 24 QFlash 426 35k RIS, REJEIEGE 5 AN Q278 K.

4.4.2.2 SPI Flash
W801 &S FrF& 1 S FF 6PIN ff) QFlash #0224 (NE PIN, AKE 3, i FHKHE SPT B HV5H . i% SPI
P2 O B e LAESRR ATk 20MHz, S EANThAE, VETIR S% SPT B2 RN 2.

4.4.3 PSRAM
W801 N SPI/QSPI £2I1111) PSRAM il 8%, SCHE/MNE i KA E 64Mb 1] PSRAM W &7 1),  $ Ak 287750
] PSRAM 15 S48 . B i 5 80MHz. M P A =R Y 7, "TLAMER A 4 PSRAM 3 78RS A7
it 2 [B) BYC3E B A7 25 18] PSRAM R SZRF XTP 5 sEATHREF, CPU Cache [FIFESCHFZEAT PSRAM HH &i#i .

45 JEEIECE

W801 &5 v L HL 5, CPU &5 AT ROM H B[ 1, Nk Flash ffg e bk H F Inage.
ROM [E {4 1E TP Uiz 4TI 23352 B BootMode (PAO) 51, HEH4E 51 IIAI1E 5 AWk N B SR

*® 6 HIMCE
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BootMode Ja B2 Ja AR
[ 1EH R B
FFE:<30ms, PRE TR 1EH R SR
{1iS
FF4>=30ms BEAT)RERIEN
TE:
AR A ThRE, P ASFTHRAE
ThARERE T : 3N ROM SEHLROFEA TR, 40 FEFELE, 525 MAC Hihk25, VE4H(E E 2% (WM_W801 ROM
Thfgfaik. pdf)

M, BootMode SN 1ZH T A2/ B AP Br. 7EAE I B, P i8I BootMode 5l ISR

30ms VAL, HEAThEERE, mDAPGE AT ek Flash TR,

EF= iR TEGE B, O REN “BEmUeER” CRTZEEZgHRiEs%
(WM_W801 ROM Ihfefaiid)) B, wLUBEILZ5] #E NThRe R, #EERIHA Inage, S5 AHH Image.

FEVIRIT B, IR B U frihs, #ATCLER BootMode 51 BAIRFEEAAR 30ms PA L, #FEAH DT
WIRE, BT
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5 e SEAER
5.1 IhaeMkiA

I B 5 AR SE J T A N B A L R GEK A ] I P ) R AR B AR, R DL B
W5 R RIS R G DL TR R R R A

5.2 FEHME

SCRF AL B G
SCREH A AR B [ 38 RGBT
SCHES AP B AL

SCHF CPU AR B E

S HF ADC/DAC [HFR I

SRF 128 Wb S E

53 IhRgtiid

53.1 W%
LT B I b T e 2R AE RS CLK GATE EN HJ LA¥ I HE S T RSN el oGy, AT A 3 56 W 5 — i e o)y
RERI H .

N T SRBEREAER RGN ARSI KRG, I ph 5 RAHR AL T RS0 N SR I B TR DI RE . 240 H]
R I B, 2R B S I BRRHE IR TR, R IRR R SR Zh S ThHE.

FAR SRR TF 0] B 27 745 SW_CLKG_EN [ 4k .

5.3.2 W8P E &N KW
O ARTE P SRR TR, B & B DR W S e 1) B AR R R
H P EAEEGEE, 50 AESERCE PMU DRSS SR RS 7% .

5.3.3 IhaEEANL
SHRM T S FRAGHENTIEE, Wil ¥E SW RST CTRL A3 BIT A 0 0 LUK R F REE 7 .
B2, BACREASBENFERR, EEIER LI/EF SW_RST _CTRL AHM BIT A& 1.

WEALDIREF A2 Z AL CPU K WatchDog.
LA AR, Xt APB/BUS1/BUS2 (Kt JBi APB .28, RStk MEE 2% MEMBEANHERE, 298RS
Ui 7] A% S
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5.3.4 I gP o4
W801 ARG KH 40MHz/24MHz SARVE N RGP, RGN E DPLL, [EEiit 480MHz WH4ME N4 RS
IR Cn R D .

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

K 4 RGN Bl IR &
RGBS CPU I — B0, Bl B2 A [ %2 D WLAN RIS 811 1/45

WLAN AR A Ao [ I 9,52 824~ WLAN 2R 458 () IRk

IEASEH SR T 1 CPU 5 WLAN ARES BRI Thae, AL AR RGuPERE L IhFE A

W E SYS_CLK DIV ZF7F 2% 1) BIT[7:0] AT LAY % CPU B4 /045 2%k, CPU I 40 S5 i 44 DPLL fr s
i, [ 5 A 480MHz . CPU I 43 4 SR BCER IAE A 6, Bl CPU ERIA TSR Ay 480MHz (1) 6 4343, B 8OMHz .
2T B CPU B TR eS, AT DA HAC E A SR

CLK PERT B4 SoC RS0 N B BEH K AT b (AR B, DA R B LI PR AT I b AR AR B, B
WIPW A, 12S #2110, Flash #2004, R84 B DPLL % 1) 480MHz 4040145 o 1B TAETE LT
R E AN 3 404, 5% CLK_PERT MRINEF 160MHz. 1 CLK PERT MR BHEEAT 2 4048, 4 /341735 80MHz
A1 40MHz, FRALLS I A1 B A

PEE SYS CLK DIV Zif7 2% BIT[15: 8] 0] LLiE%E WLAN B 8h 4345 280, BRIAS IR 3, BIXF DPLL 1
480MHz #3434, 1531 160MHz B4t , 1FE MY s Bhik4s WLAN (WLAN FRZKSE535515 31 50 A 1E4H )
TRAT B0 WLAN RGAHH -

VERE: WIRAEE WLAN RGIEH TAE, WLAN ARE B 75 ZEARFRTE 160MHz, 750U WLAN R G0 30
YRNTEWLAN RS TAERIRE, AT LK WLAN AR BPRRAR, PR R Siah & ke,

FEAL R G PREC B I, 7 2R ARG S AR SR A L R 2R M: 1, Jorp MO,
PN 1o R RGN BIECE N, 75 2 R 50075 /7 4% SYS_CLK_DIV ¥ BIT [23:16], W E ILHIH)
Pef A, I, D e el B Lok 45 21 5 0 Al

SYS_CLK_SEL ffJ[15:81324t T 1% & SAR_ADC TAEAR 40K 7, L 40M AR SR EEAT 4. 40 A 2250
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W Winner Micro
FAAN FERG R A 1 L

HI BT iE 73 A5UE .«

SYS CLK SEL ff) BIT[4] YFc & RSA FidetZ Coiz B Bk £, 7] DLk 8OMHz B 160MHz .
BIT[5] AHC & GPSEC BiHuAZ 0o ia B I B R 8, v DA%k $E 80MHz Bk 160MHz
BIT[6] NACE FLASH BT R s £ [ B ik £, ] LUk + 40MHz B3 80MHz .

M EEENECE cpu clk divider, wlan clk divider, bus2 syncdn factor, sdadc fdiv B}, FFEHE
£ SYS_CLK_DIV [ BIT[31], fFHZNFE#H LIRS E R n0ids, SAEIEZE BIT[31].

12S CLK CTRL #2ft 7 12S Kb rf e & Thig .

5.3.5 R TBEIE
FH /] D@ 4 B DEBUG CTRL [#{E (SYS CLK SEL- BIT[16]) ik FI M GERIZER JTAG ThEEH H 1.
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W Winner Micro

IV EREERET

5.4 FfFdshik

5.4.1 IR
7T R E AR AR

P bk 2R RS vill] iR SAE
0X0000 WA BT R ZF fA4s | SW_CLKG_EN RW TR A B A DG T B 0X0000 7FFF
0B R R T IE S OE I

0X0004 AR HERD 25 A7 2 SW _CLK MASK RW jiﬁg ERRRE BN AH 0X0000 007E
0X0008 {R

0X000C A AL 35 ) 2 A7 7 SW RST CTRL RW WA B B A 0X01FF FFFF
0X0010 i b o3 AITC B 25 A7 B SYS CLK DIV RW fic B B oy A L 0X0000 2212
0X0014 pElne sty DEBUG CTRL RW fit & ADC/DAC [RIZR 35 0X0000 0000
0X0018 128 Wiz i) a7 77 4 12S CLK CTRL RW B & 12S i 0X0000 0000

E CPU M E L5 Watchd 57

0X001C BAIRS TS RESET STATUS RW Hﬁ RELT Vatchdog T 0x0000_0000

5.4.2 RAFRFEPITIRAE AL A A4
R 8 HAFI BT T ERE R 4%

(A Ui i) ARV BAE
[31:22] | RO (735
[21] RW soft_touch gate en 1’ bl

fic & touch_ sensor FREREFEPAITE, ERIA touch sensor BR[| TIETF /B
0: touch sensor FRHLI 4[]
1: touch_sensor 48

[20] RW soft bt gate en 17 bl
W E BT. /BLE RS B 14%, BRIA BT/BLE B 14271 5
0: BT/BLE HHRI B 5 4]

1: BT/BLE W

[19] RW soft_gsram_gate en 1”7 bl
FCE qspi ram BEHET B4, BRI qspi ram BEHLTHETF S
0: qspi_ram FBEHLR B

1: gspi_ram i 8HIF S

[18] RW soft sdio m gate en 1’ bl
BLE sdio_master HEREIEPAT[ T4, BRIA sdio_master B[ T4 )H
0: sdio master BRI £ CH]

1: sdio master HEHFF

[17] RW soft gpsec gate en 1’ bl
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FLE gpsec BRI BHAIT T4, BN gpsec B[ TIEHF B
0: gpsec BIHLA ¢ ]
1: gpsec W EPIF)E

[16] RW soft rsa gate en 1’ bl
FiC B RSA BF&R 14, BRIA RSA 11987 /8
0: RSA B B 5 4]

1: RSA B80T

[15] RW soft i2s gate en 1’ bl
FoE i2s BB, BRIA i2s 1307
0: i2s B EPCH
1: i2s W&

soft_led gate en U bl
Fo B led BFBIETTH%, BRIN led [1HHF )
0: led B G
1: led BYBHHF

[14] RW

Soft pwm gate en 17 bl
FCE pwm B ERR 42, BRI pwm [T THEIF 5
0: pwm I B 5% 1]
L: pwm B8R IT S

[13] RW

soft sd adc gate en 17 bl
FLE sd ade BFEPAITHE, BRIA sd ade [TH5IFH
0: sd_adc_ P2
1: sd adc HFBRFHF)E

[12] RW

soft_gpio_gate en U b1
P B GPTO Wit [ 142, BRI GPIO [ THTF /S
0: GPIO B4k
1: GPIO 4 FF S

[11] RW

soft_timer gate en 1’ bl
FCE timer INFEFHIITHE, BRIA timer [1#ETTH
0: timer WP
1: timer BERIF /A

[10] RW

soft_rf cfg gate en: WEMER, HAEMK 17 bl
BLE rf cfg BPEPITTHE, BN rf_cfg ITHEF)E
17 b0: rf_cfg IEH
17 bl: rf_cfg FH4HIFE

[9] RW

[8] RW soft_dma gate en 1’ bl
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TN dma B e o 75 SR
1’ b0: dma BFEPICH]
1’ bl: dma B4pHE

soft_1s spi _gate en 17 bl
e B AR spi RT3, BROMIGE spi 113297 H
17 b0: ARIE spi I B¢ H]
17 bl: fIRIE spi I HIT/H

[7] RW

RW soft uartb gate en 1’ bl
BioE uvarts MI113%, BRI vartb A
0: uarth KM

(6]

1: uarts JE

(5] RW soft _uart4 gate en 1’ bl
fio & uvartd fI113%, BRI vartd JHE
0: uartd KM

1: uvartd J1E

(4] RW soft_uart3 gate en 1’ bl
BLE vart3 M7 T4%E, BRIA vart3 FF)A
0: uart3 KH]

1: uvart3 718

[3] RW soft_uart2 gate en 1’ bl
BiE uart2 M7 14%, BRIA vart2 T8
0: uart2 M

1: uvart2 718

soft uartl gate en 17 bl
FCE uartl BFEPATTHE, BRA vartl [THIF)S
17 b0: uartl KF8h%H]
1’ bl: uartl BHHHF B

[2] RW

soft uart0 gate en 1’ bl
BCE uartO BPEFIIT4%E, BRIA vartO [ E
1’ b0: uart0 K45

1’ bl: uart0 B4 IFRE

[1] RW

soft i2c gate en 17 bl
BeE i2c BRI, BRI i2¢ [14TF)E
17 b0: i2c WP
17 bl: i2¢c WHPITRE

(o] RW
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W Winner Micro

F Vv

KB B B 1

5.4.3

AT PR RS 2 A7 A%

R 9 BRI BIHERD A7 A7 4%

P

BAEUH

BArfE

(6]

RW

soft_cpu_clk_gt_mask
FORMELS CPU I B (145 CPU, busl. ROM. SRAMD FAJH Bl 75 RENS 1 38 B Y 5%
(¥ CPU FEHEN WFLRIII%, AEBRE HIENKH)

17 b0: FUVF E &R R WA S

17 bl: ASVF &R KBTI A

1’ bl

(5 :

2] | RW

RE, AR, ENB%

(1]

RW

soft_sdioahb_clk gt mask

TR sdio ahb F4hIg I B 75 BRI 08 R 1 O
17 b0: FovF FE R K AT

17 bl: AUV HE R KBTS

17 bl

(0]

RW

soft_pmu_clk_gt mask
pl1 fth I B S — AT IC, RFZHFAREE, FoRen RV PMU ST .
17 b0: SUVF PMU SGHTZ [ 18T, TSGR Bh

17 bl: AU PMU W% 19550

1’ b0

5.4.4 HAFE AR A A7 A%

10 AR IS w74

Pl

By

HirfE

[31]

RW

soft touch rst n

WA E AL touch_sensor FHBR
0: 8Ar

1. EARIX

1’ bl

[30]

RW

soft_rst_flash n
WA A7 Flash $2i) Septh
0: Sz

1. EARIK

1’ bl

[29]

RW

soft rst bt n
AR A7 BT i
0: HAfr

1. BAETR

1’ bl

(28]

RW

soft rst gspi ram n
B E AL qspi_ram FREER
0: HfL

1’ bl
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W Winner Micro
VN BEER T

1. BARETR

soft_rst_sdio_m n 1”7 bl
WA AL sdio_master FEBRL
0: Hfr

1. BARIK

[27] RW

soft rst_gpsec n 17 bl
BAFEAL gpsec B
1’ b0: HAL

17 bl: BRI

[26] RW

soft rst rsa n 1’ bl
A AT RSA f5EER
1’ b0: HAL

17 bl: BRI

[25] RW

soft rst_i2s n 17 bl
AR AL 125 fHEER
1’ b0: HAL

17 bl: BRI

[24] RW

soft rst led n 1’ bl
AL Led B
1’ b0: HAr

17 bl: BRI

[23] RW

soft rst pwm n 1’ bl
AR EAL pwm B
17 b0: &AL

1’ bl: HAFEK

[22] RW

soft rst sar adc n 1’ bl
WAE AL sar_ade FibR
17 b0: HAfiL

17 bl: BRI

[21] RW

soft rst timer n 1’ bl
BAFSEAL timer AHEHRL
17 b0: 8z

17 bl: HARE

[20] RW

soft rst gpio n 17 bl
AT EAL gpio MR
1’ b0: EArL

17 bl: BRI

[19] RW
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soft rst rf cfg n 17 bl
BAFEAIICE RF 9 s it (AEMER, B0
17 b0: KoL

1’ bl: BAREIK

[18] RW

soft rst_spis n 17 bl
B AR spi R
1’ b0: HAL

17 bl: BRI

[17] RW

soft rst_spim n 17 bl
BAFEAARIE spi Bk
17 b0: KAr

17 bl: BAIFEIK

[16] RW

[15] RW soft_rst_uarts n 1’ bl
WAFE AL N vartb B
1’ b0: Hfz

17 bl: EAREK

[14] RW soft_rst_uart4d_n 1’ bl
BAFEALT P vart4 Bk
17 b0: 8z

17 bl: BAIREK

[13] RW soft_rst_uart3_n 1’ bl
BT A uart3 HH
17 b0: &AL

1’ bl: SRR

[12] RW soft_rst_uart2_n 1’ bl
BT A uart2 fR
17 b0: "L

17 bl: EAREK

soft_rst uartl n 1’ bl
AP AL N vart] B
17 b0: EAr

17 bl: BRI

[11] RW

soft rst uart0 n 17 bl
AR AL N uart0 B
17 b0: AL

17 bl: BRI

[10] RW
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[9]

RW

soft_rst_i2c n
BAFEALIT A 120 BBk
1’ b0: Hfx

17 bl: BAIFEIK

1’ bl

(8]

RW

soft_rst_bus2 n
AL A bus2 B
1’ b0: Hfx

17 bl: BRI

1’ bl

[7]

RW

soft_rst_busl n
AL A bus] B
1’ b0: Hfz

17 bl: EARE

(6]

RW

soft_rst _apb n

B A abp HriERHEL
17 b0: HAL

17 bl: BRI

(5]

RW

soft_rst_mem mng n
BAFEAL mem_mng KLtk (NIRER, B2
1’ b0: EAL

17 bl: BRI

1’ bl

[4]

RW

soft_rst_dma_n
BAFSAT dma HEHR
17 b0: &AL

1’ bl: SRR

1’ bl

[3]

RW

soft_rst_sdio_ahb_n
BAFEAL sdio ahb IR
17 b0: "L

17 bl: EAREK

(2]

RW

soft_rst_sec_ n
Bz g (WA, E2BR)
17 b0: HAL

17 bl: BRI

[1]

RW

soft rst mac n

BATEAL mac Bk (WEMEH, HB2BR)
17 b0: HEAL

17 bl: BRI

1’ bl
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soft rst bbp n 17 bl
B AL bbp Bk (WA, EZBH0
17 b0: KoL

17 bl: BAIFEK

(o] RW

5.45 I EP o AlC B A A7 28
11 ey S B 2517 B

fir i BAEUH BArfE

divide freq_en 17 b0
MEHEEWE cpu_clk divider , wlan clk divider , bus2 syncdn_ factor,
sdade_fdiv B, BALARZIEL, B4 ASEH LRIUASEE M, RRHEEA
[31] RW FHAFR,

17 b0: 3 HRRK AR

17 bl: BEREECESEH NS

vE: BEACECE A T, 24 Divide freq en AR, PR T LA LA K

[30:28] R

Peripheral divider 4’ h3
160M B4 Z3 SBDH -«

[27:24] | RW DA DPLL Jy it B AT 434 43450 28 5 B0y e 23 45U « 43 it H B2 A 160MHz . DPLL
Kyt 480MHz, ST E M 3.

bus2_syncdn_factor 8’ h2
[23: bus1 f1 bus2 [N BRELHIK R, ROZAN: 1
16 o ot N oS, FESBRIEEET, EEFE CPU M TR A bus2 [RIR B ER 2 .
T ERIA cpu SRFH 8OMHz A #h, bus2 SR 40MHz A4h, U N=2
wlan_clk_divider 8’ h3
M PLL HR BB EP 43505, G248 wlan RSG5, AGERAPIHET, ZET>=2,
[15 : ERIANE T 3, BIXS pl1 () 480MHz %tk 3 404, 153 160MHz B8, 1EHRAY
8] o R Ehi%es wlan (wlan ZEZKEE5M 01759 3 T 9 PEAH AOARARN 24 5
W 1 0 WLAN RGEIEH TAE, BUReh R [E E 7L 160MHz; 41 WLAN REERH], i
I b AT AT 4 T . IR Bl NS0 B i T 160MHz
VE 2: T ZRALRIN b K2 APB I A L AR Y 4303
cpu_clk_divider 8’ hé
[7 : 0] | RW

M PLL H SRR 955, 1525 CPU. ARZFAFSE 4R+, %HF>=2.
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W Winner Micro

KB B B 1

F Vv

ERIN AT 6, BIEACREIUS, X PLL %t 7 480MHz I8 6 734, 1445 cpu ()
& 8OMHz I Ble 475 ZH%EE cpu PRGN BRI, W AEHTIE EA S 4

5.4.6

PRI 0 AT 28
R 12 BENER A A

P

BAEUH

BArfE

[16]

RW

JTAG fdige
17 b0: ZEiE JTAG HXThAE
1’ bl: fdge JTAG X T)RE

1”7 b0

[15: 8]

RW

sd adc div

sigma—delta ADC HJ&h 4340+

L 40MHz 9B PR AT 7040 2049 2 BB R BB 23 9
Wic B I 2 A B SR A B 2R AR 2% clk divider o Divide freq en A REARK:

8’ d10

[7]

RW

RSV

1’ b0

(6]

RW

gflash clk sel
QSPI_FLASH A4+
1: ffF SOMHz

0: ’fiﬁﬁ 40MHZ;

1’ b0

(5]

RW

gpsec_sel
GPSEC Hf%hik %
1: f#iFH 160MHz ;

0: ’fiﬁﬁ SOMHZ;

1’ b0

[4]

RW

rsa sel
RSA Wik %
1: ffH 160MHz

0: ’fiﬁﬁ SOMHZ;

1’ b0

[3:0]

RW

RE, BABK

5.4.7

12S e g il 27 17 2%
13 12S HHph s ) A7 o

Vi if]

BAEUL

BArfE

[31:18]

TRE
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W Winner Micro
I\ BEEMET

BCLKDIV 107 b0
BCLK 3Hit#%: F BCLK = F_I12SCLK / BCLKDIV

VR QR ARIESE EXTAL EN IS0 P93 PLL 0 F_T12SCLK =F CPU (145 CPU #ii%4H
&) .

% F_CPU = 160MHz, f3 FJ WXTAL EN I F_I2SCLK = Ml SRAE,

[17: 8] | RW BCLKDIV = round (F_I2SCLK/ (Fs*W%F))

Forh Ps o SRR K RS, W T 5,

B N RFEER F = 1;

AR SRR F = 2,

it AR A EE PLL HEUR SRR 24 fr, MRS RS, REEE N

128KHz, BCLKDIV MWECE Ny (160 * 10e6 / 128 * 10e3 * 24 % 2) = 10" hla.

MCLKDTV 6" b0
QSRR AN B, U092 MCLK 234 B 1 7 AR 38 24 11 MCLK 4% .

F mclk = F I2SCLK / (2 % MCLKDIV) ;

[7: 2] | RW
24 MCLKDIV = O It F I2SCLK &AMkt 4t
24 MCLKDIV >= 1 B} F mclk = F_T2SCLK;
VEE: F mclk MECE K 256 * s, Hri fs 2SRRI,
MCLKEN 1’ b0
MCLK fdigeJF %
[1] RW
1’ b0: %%k MCLK
1’ bl: flifig MCLK
EXTAL EN 17 b0
AN e PE, e PO 12S BRA il 2 AR g
17 b0: PN HBH
(0] RW

17 bl: AhEBIEH
VERG: AN BT, AMERT RPN 2 % N ok 256 s, FHF fs NRAEMIE,
N 2N RERL

5.4.8 BALRESHFE
14 SADRES AR

A il BIEULH RALE
[31:18] TREd
WO CPU B ELDIRASTEBR 1’ b0
[17: 8]
5 1 {5k CPU soft Reset Status JRF.
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W Winner Micro
JV\ BREEM AT

Wdog BENDIREIER 1’ b0

5 1 &k Wdog Reset Status JRZ.

[7 : 2] |Wo

CPU HEA K& 1’ bo
[1] RO 1: CPU A E AT
0: CPU R=HEBHENL;

Wdog HEALRE 1 ‘b0
(0] RO 1: Wdog /4 7T Reset;

0: Wdpg A/“‘E Reset
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W Winner Micro
I\ BEEMET

6 DMA f&iR
6.1 IhAEMEIA

DMA FH - AEHMBE 5 A0k 455 18] AR A7 G & 5 A7 A 2 2 B B it il Bt A . T AFE B REAEAT CPU 484 1
00 IERE DMA PO S8 . IXFETTE 1 CPU BEIE, AR CPU BEAT oA 4E & (R4 .

DMA £E#R7E AHB M 2% I, 2085 8 lil, 16 MBI IERIE, 7 RHE R L5 25 17 a8 sl
6.2 KR

Amba2. 0 bR 2%, 8 i DMA JHIE

SCRERET AR 2% BE R 45 M 1) DA $21E

SCHE 16 ANMBEAFAMETE SR

CHF 1, 4-burst BRAERER

Y FF byte. half-word, word NEAIALHERAE

SCHREUR IR AN AR S 338 08 P T B E T S A A P A R AR
LHRENAERINAE, WAFRIIME, SMEEEI AT 1 B A4 4 7 50

6.3 Ihagtiid

6.3.1 DMA @&
W801 JL37FF 8 % DMA i, DMA J@i& HAHA T, 0 LARNHEAT . i RAS [ B AT LR A [F )
DMA JHIE .

A/ DMA JBIE 7 FCAE AN A ) B A7 s b mFe B, AT DA B $230e BAH N8 I8 ) Mkt B AT R B A FHRI AT . A
) 3 T ) B A7 A i B 7 e 4 — 2.
% 15 DMA Hihk4rfie

DMA FE i 0x4000 0800
DMA CHO A% E (0x1070x38)
DMA CH1 W& (0x4070x68)
DMA CH2 W& (0x7070x98)
DMA CH7 & (0x16070x188)

6.3.2 DMA Z¥Ek
8 1% DMA S BE % SELIERN B 1) 1] B 1) BOHE AL S 4%
DMA A0 H i dthhik v DAs B AR DMA BEE5E iZ Ja AR . s i sl 1 28 = i =K

® DMA CTRL2:1]4z il tdik- &5 7% DMA #:4F f5 284k 77 s
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W Winner Micro
I\ BEEMET

® DMA CTRL[4:3]#%#i H AOHuhE&F % DMA #:4F 5284k 77 .
DMA "] P E byte. half-word. word HJHHZE #07, & is B ) BCE 2 I0E A F 5, it
DMA CTRL[6:5]K ¥ HE .

DMA A PLidit burst & B &R kIE 2 /0N 4 F R, 8 DMA_CTRL[71RIE S —kigiz 1 8% 4 A>3
HI%dE, w05 DMA CTRL[6:5]#% & N word, burst BN 4, W& XKMEE 4 4 word BIEHE .

DMA B A5 B 5K 3l DMA AE %51 Byte N4, # K 65535 Byte, il DMA CTRL[23:8] K% & .

6.3.3 DMA {EFpfESt
DA fER Skl 02t FEH6 5 DMA FOSBERT F hE 2 5 SR 2 i B B2 OB R A T2 J 2B 31
Fstbt, LT, EERRE R

A8 B0 b 1185 20 U A H A bk 7 22 SRC_WRAP ADDR M1 DEST WRAP ADDR 27 7 %83k ik 7€, JFilit
WRAP_STZE K& 5 3R 1K FEAH -

6.3.4 DMA f&His =

DMA ¥ 3 P&

&  NIEEIALE
Ui LT AT R Rk 38 P R AL A N A7 Mk, DMA MODE[0J ¥ &4 0, At 77 2.

o NAFFISMK
TRHLHE BB O N Ak, B ik B R A B hE, DMA. MODE [0 &4 1, fdif4 )5 3, DMA_MODE[5: 2]
WP AN

o SMEEIALE
P hE S E NSNSkt B B % B ) A7 sk, DMA MODE[0] % & A4 1, fifif4 755X, DMA_MODE[5: 2]
MR IS

6.3.5 DMA AMik$t
2 AR B AT B A AE BN R T SR, B T AL AMBE R B B O DMA TX 8K RX 4t
DMA MODE [5: 2] 1 75 ZE e 48 X] B I 4K o
R Py UART H3EA 3 A4, ££ UART 6 A DMA FRISfiz, 38 75 2@ UART CHI1: 0] Rz FXF M ) UART

6.3.6 DMA HEFR R
DMA 3¢ REEEZE TAEREA. SBidEE R, FRATE DVA S M AT HER N AE BRI %, AT AR A R —
ANBER B R, DMA SR5E 4 AT RER 2 5, T B R —MEERA Ak, 1T DL B s F — MR 1
E R 77 AT A K 5 DMA A CPU i A HIRCR
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W Winner Micro

s fE 0 L T

gV

BEFRERVE TR 18I DMA MODE[1] 27 7225 15 & DMA kR TA/E 7=, Fi¥ DESC ADDR 251728 e B NEE %R
shERRaE b, SR 5 FIELE CHNL_CTRL 27725 B8 DMA. 4 DMA AbEESE R /T WAL f5, St
R E AR E, WD DMA B8R HR RO AAAE A RO, DMA A3 4 3R 108 Abs B0 EE N — MR A2 4L
P .

6.3.7 DMA H ikt
DMA 1% % 78 BN E burst AT UAP=4: i, INT MASK 294728 7] DL 5 itk DMA 38838 X6k B Ry ep b o
24 DMA AHN R PE AR JE, AT LLIETE INT SRC ZFAF 28 & 4 a7 TR IR APIRAS,  $8 4 ar 24 =4 e b,

FH R PR AL 75 ZAR AT S 17 0,

6.4 Arfrasdtiid

6.4.1 ZFAERFIE

% 16 DMA ZFf7esA3£

ke ik 2R ] il £i:3%) X VKA
0X0000 Hh W7 B AT A A INT MASK RW BEE T EEBEMI DMA BT 0X0000_ FFFF
0X0004 RS AF A INT_SRC RW TR AT DMA [ R4S 0X0000_0000
0X0008 DMA channel #7577 4% DMA CH RW UART A& I 05> UART 0X0000_0000
0X000C 581

DMA CHNLO registers

0X0010 DMA Y5 75 77 2% SRC_ADDR RW DMA %% (1 Y5 Hh ik 0X0000_0000
0X0014 DMA H ffidhht 25 47 2% DEST_ADDR RW DMA &5 ¥ H kit 0X0000_0000
0X0018 DMA YRR IR bl 2 A7 4% SRC_WRAP_ADDR RW PEFRRERT DMA AL 4B bt 0X0000_0000
0X001C DMA (55 B KA ML A5 | DEST WRAP ADDR RW ﬁ%ﬁﬁ?mm%ﬁﬁ%ﬂ 0X0000_0000
0X0020 DMA fEHC B 25 47 25 WRAP_SIZE RW PEFE T DMA FEFR L 0X0000_0000
0X0024 DMA 33 42 ] 25 17 2% CHNL_CTRL RW BT IEIE DMA J5 BhAE 1L 0X0000_0000
0X0028 DMA #8501 R 37 AE 7 DMA_MODE RW W DMA M TAE A 0X0000_0000
0X002C DMA ¥ i 425 1) 35 A2 2% DMA_CTRL RW B DMA fE e 0X0000_0000
0X0030 DMA 4715 B 2 4745 DMA_STATUS RO SREC | DAL 715 0X0000_0000
0X0034 DMA B5 N\  Huhl: 7577 4% DESC_ADDR RW DMA Ll A Ot 3 0X0000_0000
0X0038 DMA 40 B 127 47 2% CUR_DEST_ADDR RO 7 DMA $ 4 1 Hudil 0X0000_0000
DMA CHNL1 registers

0X0040 -

030068 [ DMA CHNLO registers

DMA CHNL2 registers

0X0070 -

030098 [ DMA CHNLO registers

DMA CHNL3 registers

0X00A0 -

[ DMA CHNLO registers
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W Winner Micro

IV EREERET

0X00C8
DMA CHNL4 registers
0X00D0 -

[ DMA CHNLO registers
0X00F8
DMA CHNL5 registers
0X0100 -

[] DMA CHNLO registers
0X0128
DMA CHNL6 registers
0X0130 -

[] DMA CHNLO registers
0X0158
DMA CHNL7 registers
0X0160 -

[] DMA CHNLO registers
0X0188

6.4.2 TG A AT A
217 DMA ¥ BE A A

fir il BERH g LAi=A

[31:16] (3

[15] RW channel7 transfer done Wik, =A% 1’ bl
[14] RW channel7 burst done Wik, =A% 1’ bl
[13] RW channel6 transfer done HWiBEHE, =G . 1’ bl
[12] RW channel6 burst done Wik, =A% 1’ bl
[11] RW channel5 transfer done HWiBE#HE, =& . 1’ bl
[10] RW channel5 burst done F Wi GG, =A% . 1’ bl
[9] RW channel4 transfer done "WiBEML, =% 1’ bl
[8] RW channel4 burst done Wi 5#L, A 2. 1’ bl
[7] RW channel3 transfer done "FWiBEHL, =72 1’ bl
(6] RW channel3 burst done HWi5#L, =A% 1’ bl
(5] RW channel? transfer done HWiBtik, =A R, 1’ bl
(4] RW channel?2 burst_done Wi FFilk, =A% 1’ bl
[3] RW channell transfer done Wik, =A% 1’ bl
(2] RW channell burst done H Wi FEe, =A% . 1’ bl
[1] RW channelO transfer done Wik, =K. 1’ bl
(0] RW channelO burst done F Wi GG, =A% . 1’ bl

6.4.3 IR
# 18 DMA FHINIR A 2517 28

A il BIEULA BAE
[31:16] TR
[15] RW channel7 transfer_done FWPIRAS, 5 17F 0. DMA &5 5¢ =4 T 1’ b0
[14] RW channel7 burst done HWPIRZS, 5 175 0. DMA burst FER=4E P, 1’ b0
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W Winner Micro

IV EREERET

[13] RW channel6 transfer done FWPIRZE, 5 17E 0. DMA fLHisE =4 ik . 1’ b0
[12] RW channel6 burst_done WPIRZS, 5 175 0. DMA burst SRR 4E R, 1’ b0
[11] RW channel5 transfer done HWPIRZE, 5 17E 0. DMA L HisE = A= ik . 1’ b0
[10] RW channel5 burst_done HWPIRZS, 5 175 0. DMA burst SRR 4E R, 1’ b0
[9] RW channel4 transfer_done HFWPIRZS, 5 13F 0. DMA F&H) 5 5= A4 17 b0
(8] RW channel4 burst done HFWRIRAS, 5 175 0. DMA burst FE=4E . 1’ b0
(7] RW channel3 transfer_done FWPIRZS, 5 13F 0. DMA F&H) 5 B A4 17 b0
(6] RW channel3 burst_done FWRIRAS, 5 175 0. DMA burst 58~ 4E . 1’ b0
(5] RW channel2 transfer done FFIWPIRZAS, 5 13 0. DMA A% 5 8= A4 A I o 1’ b0
(4] RW channel?2 burst done FWPIRAS, 5 175 0. DMA burst T8~ 4E . 1’ b0
(3] RW channell transfer done HWPIRZE, 5 17E 0. DMA L HsE = A= ik . 1’ b0
(2] RW channell burst_done WPIRZS, 5 175 0. DMA burst SRR 4E R, 1’ b0
(1] RW channel0 transfer done HHPIRZE, 5 17E 0. DMA L HsE = A= ik . 1’ b0
(0] RW channelQ burst_done HWPIRZS, 5 175 0. DMA burst FER=4E R . 1’ b0

6.4.4 UART HeFeZifroe
% 19 UART &4 1Eas

(VA Vil BAEUH BAE

[31: {R ¥
24]

dma req clear: 167 dO
XAEEbit 5 1 Wk XN dna req WR. Bl
Xt bit 23 5 1 KiERR dma sel FEE 154 XM dma iF3K;

XTbit 8 5 1 ¥iEkR dma sel F%E 0 4> dma i#R-uart rx req;

[23:8] | RW

Uart dma channel iEF%: 37 ho
3’ d0: uart0 bk dma i@iE $2 dma

37 dl: uartl B dma J@iE PEAN dma

[2 : 0] | RW 3’ d2: uart2/7816 AEHR dma JBIE #2A dma
37 d3: uart3 bR dma BIE B dma

37 d4: uartd B dma J@iE PEA dma

37 d5: uarth FEHE dma i@iE A dma

6.4.5 DMA JFHhhEZF£7 5%
2 20 DMA YRHbHEZ5 A7 2%

fr Vi 1A BEUH BAE
[31: 0] | RW AEMEFAALZCT, DMA #EE st M sl o 77 st bk 32” ho
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W Winner Micro

FAAN FEK % 1Ll P, ¥
6.4.6 DMA H FHhlil 247 5%
F 21 DMA HHuhE 27 748
£z Uil] BB BAE
[31: 0] | RW AEMEIAE T, DMA 0 89 H b, A bk el py 77 Hihk 327 ho
6.4.7 DMA PEINYREC 4R Hu bl 25 77 2%
R 22 DMA JEPAEAC UG 27 A7 4%
AL i A BAEUL A BAE
[31: 0] | RW TEIRREEUT, DMA #OE R AL s sthl, A Bt o o A7 bt 32’ ho
6.4.8 DMA 1534 H O aa il 27 47 2%
2 23 DMA &3 H i dG bt %5 47 45
£r il HyEULA SAfE
[31: 0] | RW PR, DVA #0210 B ik fit s bk, Ahstibk ol A7 Hhtik 327 ho
6.4.9 DMA TEIK 74
F 24 DMA R K& 748
ITA i i BAEUH SAE
TEARET, DMA H Kb ER K, 16’ hO
[31:16] | RW DMA MG AR R IE RIS 2 s, Sus e i Bus bk gl 5, Sk
PIEIA G NE, ARG R I T 96 4k 9402 B
[15: 0] | RW PEHEZCT, DMA JEHBEEIE K . 16’ hO
6.4.10 DMA i 2 1 %5 177 2%
2 25 DMA JEIETE #2517 5%
L Vil HyEULA BifE
[31: 2] e
dma_stop 1’ b0
(] - 2 1E dma #4E, mA .
DMA & 7E5E A AT burst #E /51210, FERIFTERR chnl_on. #AFRARHE chnl_on
A0 BisE dma D& =L E IR,
chnl on 1’ b0
(0] RW SRS 4 HEIE DVA F ke, mA R
Dma 58 e s i B LR, B30 0,
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W Winner Micro

IV EREERET

6.4.11 DMA Bixik B2 74

#* 26 DMA BAIEFEATFE3

P

BAEUH

BArfE

[31: 7]

TR

(6]

RW

chain link en

BERTTANAER, Ron dna AT —MERE, R EASEIUN b 5 25
*.

WHN 1, WEFEER P next_desc_addr, FRARLLREUT —AMER, EHIBHER
Hvld Jy0; WDy 0, MRS AT HER S e L.

1’ b0

(5 : 2]

RW

dma sel

16 A~ dma_req HIIEFE,

4’ d0: uart rx dma req
4’ dl: uart tx dma req
4’ d2: pwm cap0 req

4’ d3: pwm capl req

4’ d4: LS SPI rx dma req
4’ d5: LS SPI tx dma req
4’ d6: SD ADC chnlO req
4’ d7: SD ADC chnll req
4’ d8: SD ADC chnl2 req
4’ d9: SD ADC chnl3 req
4’ d10: 1I2S RX req

4’ dl1l: 12S TX req

4’ d12: SDIO_HOST reg

(1]

RW

chain_mode
17 b0: {3 F iR
17 bl: fEHEEREA

1’ b0

[0]

RW

dma_mode
17 b0: HHEH.
17 bl: B

1’ b0

6.4.12 DMA EHE i #5 Hl 77 17 2

£ 27 DMA F¥simish w74

Vi I

BAEUL

BArfE

[31:24]

TRE

[23: 8]

RW

total byte
RILTE RN byte M. FHEYS data_size BCEM—3, BIFFHE 7, M
MAZONECE N 4 FVBELS: SN2 8E, MINAZECE N 2 A

167 ho
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W Winner Micro
I\ BEEMET

burst size

BCE DMA B 0E 220 B I EE

1’ b0: burst A1

1’ bl: burst N4

Hifa— K burst K/NEEFIRAER AN EOE, A burst KN TSR HERE IR

7N,

[7] RW

1’ b0

data size

BLE DMA iz A
2’ hO0: byte

2’ hl: half word
2’ h2: word

2’ h3: fR¥

[6 : 5] | RW

dest addr inc

27 h0: EEXERAEE HAHEAAE;

27 hl: BRRERAESS B HHIE E B R0,

2’ h2: R

27 h3: JEMERAE, BRXERAERS H B0k B 3 2o, B3k E SRR I S ke 2196
B2\ i AR

[4 : 3] |RW

27 h0

src_addr_inc

27 h0: EEXERAF R EHIEAZE,

2’ hl: RRREAEEHEME A 3h R,

2 h2: fRH

27 h3: JEIERAE, BRXEREEURHLNE B ) R, BIEE CRIEH L Sk B3
Ean k.

[2 : 1] | RW

27 h0

auto reload

MSERET DMA #%I2 )5,  E 301 2487 DMA BC B S35 N — Ik DMA #i6E .

(0] RW

1’ b0

6.4.13 DMA 1& 57 B e A7 2%
*R 28 DMA L5 B A7 48

fir il BfEUL M

Bl

[31:16] R

transfer cnt

[15: 0] | R¥ Sl
FRREHIFE dna (chnl_on B 1) i 0, JFEBTFIAIL

16" ho

6.4.14 DMA 5K N\ O k2547 4%
29 DMA BER N I HuhE 2577 2%

(A Vil BEULH

Bl

desc addr

BERAERERT, VEOVBERMA DI RS BER S, MR

[31: 0] | RW

327 ho

60




Winner Micro
R 1 1% P T

| | e | |

6.4.15 DMA 477 H stk 7 /745
% 30 DMA 47T H rysthht 25 47 2%

current_dest_addr 327 ho

[31: 0] | RO 4T DMA #:4F B Ak

HPAFAE AL dma I, AT DUES BRI A AR 3R dma K ZLRAE A H AL

61



W Winner Micro
I\ BEEMET

7 JE R D s AR
7.1 DhagMEiA

I 2 58 B R KR R U bk 2 ) B s (085, 58 B B B0 0 85 250808 (01 5 3148 € 1 1 3k
ZS[A]; S HF SHAL/MD5/RC4/DES/3DES/AES/CRC/TRNG.
7.2 FERHE
S7HF SHA1/MD5/RC4/DES/3DES/AES/CRC/TRNG N %5 532
DES/3DES 3¢ ¥ ECB FlI CBC 7 s =X,
AES ¥ ECB. CBC A1 CTR = fh iz,
CRC 37 #F CRC8. CRC16_MODBUS. CRC16_CCITT A1 CRC32 PUFfiidi =,
CRC SCHFHN /i i 11
SHA1/MD5/CRC SZHFHES: 2 A0 N
WE RO ES, WECRR seed M7 A D BEHL AL

7.3 IhREHAR

7.3.1 SHA1 jip#
T S 2 LB AT R SHAL $H42, 5045 RAEAE ARk, b — RN 4 BT LUERN T — A
YIUE1E

7.3.2 MD5 fnZs
A0S 2 AR AT RE A MD5 TH A, TS BARE AR R, AL NS g5 ] LME R R
Ia1H .

7.3.3 RC4 jinz
S FF RCA N AR 2%

7.3.4 DES finzs
SCHF DES N g2, SCFF ECB Al CBC AR .

7.3.5 3DES Nz
X 3DES hn# ffig s, SCHRF ECB A CBC PP

7.3.6 AES Nz
SRR AES InEs FNfR#s, SCEE ECB. CBC AT CTR =Fhfdis .
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I\ BEEMET

7.3.7 CRC s
AL ESE 2 AR AT R CRC THE, THRAE AT A48, B — g g5 5nT MEAN T —amy)
4648, CEF CRC8. CRC16_MODBUS. CRC16_CCITT Al CRC32 DUFMREZ, SZHpiN /%t Sl o
CRC32 tHE AU :
1. CRC-32: 0x04C11DB7
X32+X26+X23+X22+X16+X12+X11+X10+X8+XT7+X5+X4+X2+X+1
W AT ZIP, RAR, IEEE 802 LAN/FDDI, IEEE 1394, PPP-FCS ZE#¥.
2+ CRC-16: SCHRFWIFNIZ i
2.1: 0X1021
X16 + X12 + X5 + 1
# M IS0 HDLC, ITU X.25, V.34/V.41/V.42, PPP-FCS CCITT &M,
2.2: 0X8005
X16 + X15 + X2 + 1
# T USB, ANST X3.28, STA DC-07 ZE#pL.
3. CRC-8: 0X207

x8+x2+x1+1

7.3.8  TRNG BEHLE A A5

W801 HRG AR HBENLE R S p NIERE P E H T 5 A B e . R AU ety H Bl ATL IS el

ad_trng clks SFANLEL ad trng dout, HU7/E AbFBIHH RIH BRBEALE B 25 B AH G FHOCHE

2 A7 9 7E GPSEC 297832,

FEARBAERAR T

1. {fifis TRNG EN, ¥ TRNG SEL Ay 1, f#if3 GPSEC ZF774% 0x48 [ TRNG % HfE. LI Rl fith
T AN B LBENUE 5 . #T 8 NN RAEAS 2S5 /E v LESR MRS Y64 LFSR 4,
Jo AN BENLS E-REES R BHE 40d XOR CHAIN & LFSR  ZA7esi o db e, BAIEE P 5 e
TRNG_RANDOM .

2. WRMFAIEE GPSEC #FA74% 0x48 TEHXBENLE. 2747 %% TRNG_DIG_BYPASS ¥ E A 1 I %75 AL FEAE
Yef 1T, LRSI 0 H 2778 B2 %5 4748 TRNG_RANDOM e,
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W Winner Micro

JV\  EREE

il

Jv

f LT

7.4  FALESHIR
741 FHAZRINE

R 31 NEREH AT A AR PR

W% , \
LR 5 Vil Ei:5%)) HAE
HihE
RW RC4/SHA1/AES/DES/3DES/CRC/MD5 & fH | 0X0000 0000
0X0000 P BE R R SRC ADDR }
Wbk
0X0004 H Bl 75 77 2% DEST ADDR RW RC4/AES/DES/3DES & FH B It Hhik 0X0000_ 0000
0X0008 fic & #7498 GPSEC CFG RW I8 PR A R B A AT AR 0X0000 0000
0X000C i) 25 A7 2 GPSEC CTRL RW I8 PR g R g ) P A7 2R 0X0000 0000
RW Key0 {i& 32 12 28— A4 key 0X0000 0000
0X0010 T 0 (AL ZF 174 KEY00
(RC4/AES/DES/3DES) , 4 F] CRC Ci
N RW Key0 /&1 32 36— M key 0X0000_0000
0X0014 | FibE O il A7 s KEYO1 "
(RC4/AES/DES/3DES)
RW Keyl & 32 755 /M@ key 0X0000_0000
0X0018 FAEA 1 RN P 728 KEY10
(RC4/AES//3DES)
o RW Keyl & 32 Fr45 — /Mg key 0X0000_0000
0X001C | FbbH 1 il S AE KEY11 ™
(RC4/AES//3DES)
KEY20 RW Key2 fik 32 755 =N key 0X0000_0000
0X0020 T 2 (KL 75 174 (3DES) , EH ivl Ak 32 fr AVITA
& (AES)
KEY21 RW Key2 & 32 Fr 8 =AM key 0X0000_0000
0X0024 T 2 mhL A A (3DESY , EH ivl & 32 AL
& (AES)
050028 VIR A 0 AL Z A7 V00 RW V0 {i% 32 ML AWIUR 7 &= 0X0000 0000
28 (AES/DES/3DES)
0X002C VLRI 0 EAL AT V01 RW VO & 32 ML AWIIR 7 &= 0X0000 0000
28 (AES/DES/3DES)
0X0030 ST GPSEC_STS RW JE A I RS B AT 0X0000 0000
0X0034 FiH 0 271708 SHA1-DIGESTO RW shal-digest0/MD5—-digest0 0X6745 2301
0X0038 FHEL 1 B f7 4% SHA1-DIGEST1 RW shal-digest1/MD5-digestl 0XEFCD AB89
0X003C FHEE 2 A7 A7 4% SHA1-DIGEST2 RW shal-digest2/MD5-digest2 0X98BA DCFE
0X0040 FiiHE 3 2 A7es SHA1-DIGEST3 RW shal-digest3/MD5-digest3 0X1032 5476
0X0044 TS 4 24748 SHA1-DIGEST4 RW shal—-digest4/CRC 0XC3D2_E1F0
0X0048 RNG result RNG_RESULT RW RNG %y 0X0000 0000
B 3 AR AL AT A7 3% Key30 RW Key3 1% 32 25 =AM key (RC4 f | 0X0000_0000
0X004C
256bit fREI)
R 3 AR 2728 Key31 RW Key3 & 32 fiff =AM\ key (RC4 fy | 0X0000 0000
0X0050
256bit )
0X0054 TRNG Bt & TRNG CR RW FRENEUR A 2R IC B e 0X40




W Winner Micro

F Vv

s fE 0 L T

742 WLEFFE
R 32 MNE AR B A A

i BAEUH

BArfE

[31]

RC4 128 256
RW 0: Fr& RC4 %/ fi#
1: #57& RC4 INE5/

F2IR 128bi t B AT
¥R 256bit BT,

NN

E

E
E

E

1’ b0

(30]

RNG start
RW 17 b0: AJF3hRNG
1’ bl: J53IRNG

1’ b0

[29]

RW RNG Load seed

i fF B 2 0

17 b0: FENLECR A BRINCAZ AT, 7 A AL i AL AL
17 bl By i se i AE IF a4 e LA

1”7 b0

[28]

RW RNG switch

P A LB AL 2
1’ b0: 16 fif

1’ bl: 321z

1’ b0

[27]

RW des soft reset

des BEALTE R H 303 0

17 b0: A=A AL HA S M HPRES
17 bl JE AR A ARG

[26]

RW aes soft reset

aes BE AL 5EBUE AT A B0H 0

17 b0: AP=AEEE AL HANA MR
17 bl: INEFIAGARAE ARG

1’ b0

[25]

RW rc4 soft reset

red AR SE BRI A B0E 0

17 b0: AP=AEE AL HA KA IR
17 ble INEFIAGARAE AN

[24]

RW crc_datarev
17 b0: CRC F ANHEHEA K I
1”7 bl: CRC Hy ANEE ;17

1’ b0

[23]

RW crc_chksrev
17 b0: CRC frt 45 R A R A
1’ bl: CRC #4855 Im)

[22:21] | RW

sub_mode
AP SRR Wi

0: DES/AES #T4553% ) ECB 85X, "4 H] CRC ik CRC8 3
1: DES/AES R 5YEM CBC, W5 CRC HZE M) CRC16_0 4
2: AES FSIER) CTR 83K, WA H] CRC HIE/) CRC16_1 55
3. AES #TH5IEH MAC B, W& CRC HIAH CRC32

[20]

RW encrypt decrypt
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W Winner Micro
I\ BEEMET

17 b0: %
17 bl: fR%%

RC4/AES/DES/3DES &1 BN 2 i ik 2 A =ik % -

[19] RW gpsec_int mask

1" b0: ASBRMIN/ A5 5€ Ji h W
17 bl: BEROIN/ % 52 me b Wr

1’ b0

[18:16] | RW cypher_mode

BTN Ryt

37 b000: RSV
3’ b001: RC4
3’ b010: SHAL
3’ b011: AES
3’ bl100: DES
3’ bl01: 3DES
3’ bl110: CRC

3’ blll: MD5

[15: 0] | RW total byte

ST EINARE BAE R byte N

16’ hO

7.4.3 TRNG #5277 42

% 33 TRNG HLUU I 257758

BfEULHA

BALE

[31: 7] R

(6] RW TRNG_INT_MASK
TRNG 1l mask

0: TRNG A5H b4k ol
1: TRNG MEHAS FA4R 7 ;

1’ bl

[5:3] RW TRNG_CP
TRNG Az HI{E 5

(2] RW TRNG DIG BYPASS
TRNG #7 J5 A BEARER bypass:
0: TRNG FEBiE4T 5 AbHE

1: TRNG BEHABEAT 5 AL

[1] RW TRNG_SEL:
RNG #iHIEF(E 5.
0: ZFf7af 0x48 &on DhBENLB Hu 45 R

1: ZF175% 0x48 fE7~ TRNG % 455,

1’ b0

(o] RW TRNG EN:

TRNG HEERIERESS 5o = AL

1’ b0
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W Winner Micro

F Vv

s fE 0 L T

0: TRNG HHBR{Z Ik,

1: TRNG PEERFF4H TAE;

7.4.4 ¥ EAEEE
R34 BB A7 %
fir Vi 19 HEULA HAE

[31: 2] 3]

[1] RW sec_stop 17 b0
158 1 2 FT AEFE AT I N fd 2 B AR
17 b0: TRk
1" bl: n/fEEs ik

[0] RW sec_strt 17 b0
JABNINARE, SERINEEERAER byte MU, WEB S0 0
17 b0: ANABNhn/fA
1’ bl: BN/

745 WRETFAE
* 35 INEAPURE T A4
(A il HEYL RALE

[31: R

17]

[16] RW int_flag 17 b
B 11EE
17 b0: ANF=An/ fd s 5e B b W
17 bl PEARIN/ fR 5 58 i T

[15: 0] | RO transfer cnt 16" ho

ZHI N SE R AL
BEXCEFIT IR MR E 0, JFEFTIT AT

67




W Winner Micro

KB B B 1

F Vv

8  RSA =R

8.1 IhaeMkiA

RSA iZ B P AbFE 2%, $243t Montgomery (FI10S i) Hiafeis B IhfE .

SFF 128 £73] 2048 7T,

8.2 TEHIE

®  SUHF 128 fF] 2048 A (B EESRE 32 (7 I BEHAE)
®  STHFDAD; XekV: DYy XX S 4 MR

8.3 IhREiA

8.3.1 #HIRIHE
RSA iz HARLE P AL BEES, $RAE Montgomery (FI0S 532 Mz H IRE . B & RSA A — [F)SZBI RSA 5
o CEF 128 73] 2048 firfEide,

8.4 FHAFERIA
8.4.1 FAFEHIE

% 36 RSA ZFfFasdR

B & RSA Bt e s Bl RSA 5%

fmEsHhht | 2FK %"y Vi 15 ik p-LiK:N
0X0000~0X00FC B X a4 XBUF RW B X w748
0X0100~0X01FC BHE Y A4 YBUE RW B Y w748
0X0200~0X02FC BHE M Z A7 4% MBUF RW B M A7 4%
0X0300~0X03FC BHE D Z 4% DBUF RW AR D w7 4%
0X0400 RSA %l 3517 8% RSACON RW RSA =il %5 A7 4% 0X0000 0000
0X0404 ZHNC 1788 RSAMC WO SEMC A7 0X0000 0000
0X0408 SBEN s RSAN RW SHN T4 0X0000 0000

842 YO X F 17

XBUF % M E# X (2048bit) [AZMIX, XM haddr {H4 0000h™00fch. XN HEI U0 2%

2R 37 RSA ¥ X 1743

000h

004h

008h

00f8h

00fch

X[31:0]

X[63:32]

X[95:64]

X[2015:1984]

X[2047:2016]

8.43 K Y wrfras

YBUF X Y (2048bit) MIZEMIX, *fM haddr {54 0100h™01fch. Xof N HLNAN 2

# 38 RSA Hi¥s Y A A7a%

68




W Winner Micro

) > Sd= 21l 7.

JY\ FEG % {3 1 FE,

0100h 0104h oio8h | L. 01f8h 01fch
Y[31:0] Y[63:32] Y[95:64] | ... Y[2015:1984] Y[2047:2016]

8.4.4 KM HFFEE

MBUF X N &4 M (2048bit) FIZEMIX, T haddr {4 0200h~02fch. XN HLN G0 2 -

% 39 RSA H¥E M 17 2%

0200h

0204h 0208h 02£8h

02fch

M[31:0]

M[63:32] M[95:64] M[2015:1984]

M[2047:2016]

8.45 H¥ED F7EE

DBUF X} W48 D (2048bit) [IZEMIX, Xt haddr {E 9 0300h~03fche Rof N KRN Gn R 2.

2 40 RSA F(¥E D %1728

0300h

0304h 0308h 03f8h

03fch

D[31:0]

D[2015:1984
]

D[63:32] | D[95:64]

D[2047:2016
]

8.4.6 RSA il A 788
RSACON, RSA 4%l & f74%, SEPRY)HEAS[E] 0y 32bit ZFAF4s.

# 41 RSA #3575

£z il BIEUEA SAfE

[31: 6] fReg
(5] RW Bk g shishilfi. WUE “1”7 Bt H, BHENRGE, BEEINE “07 . 1’ b0
[4] RW PRI ALINRE, =AM TS <17 TR EN, BMsEE, W8 shiE 1’ b0

“0” N

1LiEEZHMCAIN N0,
2. BEIER)E (bith B 1), KIAE “17 , & IEYuiieE (4 bito 4

B BB A PATER, BEWLID, BNEEIEZMX (X Y, M, D)

FOA RN B HE RS IRE
[2 : 3] |RW iR Ak H . 27 b0

2’ b00: X = D*D mod M

2’ b0l: D = X*kY mod M

2’ bl0: X = D*Y mod M

2’ bll: D = X*X mod M
[1] RW LR 1’ b0
(0] RW BRIz E AR, SAEN. B4E “17, B4E “07 . B85 “17 B, 1’ b0

8.47 ZSHMC Fi74s
# 42 RSA ZHMC ZiA7o
L i Ial BEUH BAE

[31: 0] | WO RSAMC % NS # MC (32bit). B4 0. HE NE 0. 32° ho
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W Winner Micro
JV\ BREEM AT

8.4.8 RN HAF
RSAN X RSN (Thit)e NAHIMTRK R LL 32 (M. BIUISRIE 1024bit ETREHE, FHikE N=
320 MHZEATAGANN, WUR 7 A RE, S, w25 iy 0. EAifES 0.

% 43 RSA RN 2 (a8

i B L] on

[31: 7] e

(6

: 0] | RW RSAN X REZHN (Thit). N EBERIERREL 32 ffH -
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W Winner Micro
I\ BEEMET

9 GPIO fEibe
9.1 IhREMEIA

GPTO 2l &% Sl 1 s GPIO Jm PR BCE , ™ RENS J5 (8 134t GPTO.
A GPTO H T LB Foff ke B, BeE A A O fathim H, BEHER . B MHDRE,
WEE EFRE. TR BOE. msF. CH-F bR 7 2.

9.2 EEERME

® HEGPIO MAFRLE
® I GPIO R E
o iRt 48 AN GPTO A

9.3 IThRgtEid

W801 HH3 At GPIO 43 N4, —%H )y GPTIOA, —%1A GPIOB, GPIOA il GPIOB 2547 s ib bk AN, (H
RINHE—

2 F P A5 A AN TO AR MBS GPTO {15, K GPI0 B IR B FF A7 28 bt BiALE N 0 |
I

GPTO J [m) 47 il Z5 A7 2% FH R4 i) GPTIO FO 5], 1 FRasxt Mif) GPTIO VR N H 51, 0 Famxt N GPIO 1E
NG|

GPTO | F il A5 A7 4% FORIZHIARL 10 1) B R DR

GPTO b fzfil & 78 NIRA R BLEON 0 ZoRdTIFAHR 10 19 B hfe, BLEN 1 FomkH L)
€. 10 HARBMEIEZS N 10 EHIEK.

GPIO "Rl W A7 N A R BB 1 FondTIFARN 10 B N Rushfe, BB 0 FonkMl b ML)
AE. 10 BA MBS 10 SR,

GPTO H#s 75 A7- S AE W BN ARSI -t 10 (-, R E VRS AT IE N 1 83 0 47 5E
10 [T LT EAF A7 2852 21 GPTO Bt (e R Ay A7 e 0], AT HE GPTO B fl REAF A7 4R I ELN 1 (1
I, GPTO Hdfe ar /7 a5 4 BETE S -

GPIO MEHIR AN SAMThEE . EIIACE GPIO HrWTAH ¢ 1) 75 4748 AT ASE I i HE P A DA & R

IEEAATIN . XS TO RIS ST G S I B A, Banil s i Pl B EoH ik sE, Bl
fn)c GPIO b, _EaRgs MCU AbEE. MCU 7 5 BRI HIWOIRES, Bl Wi A .
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W Winner Micro

FAANR X ik
9.4 FfEaHk
941 FHFMIIE
% 44 GPIOA FFf7aspIk

e Hhk P4 %5 j i) Eii3%) BALfE
0X0000 GPIO H¥e 27 17 8% GPTO DATA RW 5 GPTO T Hdl 0X180B
0X0004 GPTO #ife f 77 17 4% GPTO DATA_EN | RW Jic & GPTO_DATA FIf#HBELL OXFFFF
0X0008 GPIO J5 [ ] 7 7 25 GPTIO_DIR RW Fie & GPTO Jy [f) 0X0000
0X000C GPIO0 _bHif=il %5 174 GPIO PULL EN | RW it & GPIO kv OXFFFF
0X0010 GPIO & Hik£:75 17 %5 GPI0 AF SEL RW BCE GPIO B Thfeft sehe OXFFFF
0X0014 GPIO & ik & 1745 1 GPTO_SF_S1 RW GPIO 5 F D Ak £ Ar i ik oz 0X0000
0X0018 GPI0 B HIE B Z 74 0 GPTIO_AF SO RW GP10 & H Dhig i Bk sk for 0X0000
0X001C GPTO "Nz & A7 4% GPTO_DN_ENA RW it E GPTO T e 0X0000
0X0020 GPIO HlWrfu /e Jy B & w7 /- 2% | GPIO_IS RW FiC & GPTO ) v W fih & 5 5 0X0000
0X0024 ?;; v DA A e A A B . RW W GPTO o M 97 i At 0X0000

GPTO rhi b R iy fih R Iic B 2 RW i E GPIO 7 I Fil#fil R B E{IK | 0X0000
0X0028 GPTO_IEV

i P i
0X002C GPTO I f REMC B 77 17 2% GPTI0_IE RW e & GPIO H i B 0X0000
0X0030 GPI0 #EHIWPIR S 27 A7 7% GPIO RIS RO A1) GPIO #RAAWRRES (MASK §DD 0X0000
0X0034 GPIO B et WDIRAS 27 A7 4% GPTO_MTS RO A GPIO Bl J5 HIRaS (MASK J5) | 0X0000
0X0038 GPTO H IHfr i R 2 1) 75 77 2% GPI0_IC Wo Fifil GPTO H Wi bk 0X0000

*® 45 GPIOB FA7as sl

ks Hhk B3 45 V5 5 iR 2ifE
0X0000 GPIO ## 7 f74% GPI0_DATA RW 5 GPTO 4wl ¥dhs 0X0000_7304
0X0004 GPTO %4l fill B 45 17 2% GPIO DATA EN | RW e & GP1O_DATA frAE BELL OX7FFF_FFFF
0X0008 GPTO Jy 2| 75 474 GPT0_DIR RW it & GPTO J5 1A 0X0000_0000
0X000C GPTO by dasi &5 A7 4% GPIO PULL EN | RW e E GPI0 |-f OXFFFF_FFFE
0X0010 GPIO & FHIL & A7 4% GPIO_AF SEL RW FC & GPIO 5 H ThRefd e fir OXFFFF_FFFE
0X0014 GPIO 52 AL FE A A7 3% 1 GPIO_SF S1 RW GPI0 & I ThREE R A7 bk fiz - | 0X0000_0000
0X0018 GPTO & ik FE A 4744 0 GPTO_AF_SO RW GPTO & Hishfgie A&tk iz | 0X0000_0000
0X001C GPIO N2 & A7 4% GPIO_DN_ENA RW I & GP10 T4 0X0000_0000
0X0020 GPTO rhlbifilk )y :URC B %5 4795 | GPIO_IS RW AL E GPIO (¥ i i K 2K 0X0000_0000
050024 ;3;; HH T2 VR A AR O B 6P1O 188 RW WO GPTO rh I 2 Y i 2 Rt 0X0000_0000
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W Winner Micro

IV EREERET

GPIO rhll b R i Wi fih % e B 27 RW Mt E GPTO il b ik sk | 0X0000_0000
0X0028 ) GPIO IEV
FE% R TR
0X002C GPTO mF Wi BE AL B 25 17 % GPIO_IE RW il & GPIO M fdife 0X0000_0000
0X0030 GPTO #HWHIR S AT A% GPTO RIS RO i) GPIO #Lh PR A (MASK /i) | 0X0000_0000
RO 25 GPTO Frilii 5 rh Rk A (MASK | 0X0000_0000
0X0034 GPTO B#ili Ji TR A& F5 A7 2% GPIO _MIS
J&)
0X0038 GPIO HrIBTye 42 ) 75 17 GPIO IC Wo 8 GPIO BT iE BR 0X0000_0000

9.4.2 GPIO #HIE&5Fws
% 46 GPIOA ¥l 2717 ds

(VA Vil BeAEi A HAhifE

[15: 0] | RW GPTO M4AiT 4, 4 BIT SHIRM GPTO Lt 16’ h180b

% 47 GPIOB HIE 27 {7 2%

fir Vil (T RArfE

[31: 0] |RW GPIO AT HHE, % BIT SR GPTO LX) 32’ h7304

9.4.3 GPIO B e & /7 2%
% 48 GPIOA B fife A7 es

fir Pl BAE UL BArfE

XFIS2 GPTO_DATA f) BIT figeAz, WAXIR BIT Jy 1 i, % GPIO_DATA AHSAZFI#AE | 16” hffff
AHR, AFBIT 5B GPIO X R, 17 bx:
[x]
[x]

[15: 0] RW

0, GPIO DATA[x] AW 5

1, GPTO_DATA[x] W[5

# 49 GPIOB Byl fdi G A7 vs

fir Pl By HirfE

%% GPTO DATA 4 BIT {fifiefr, W AT ¥R BIT A 1 B, %t GPTO DATA My Rydese | 327 hTfff fEff
FHR, B BIT 5K GPIO X, 17 bx:

[x] = 0, GPIO DATA[x]AA[iEE

[31: 0] RW

[x] = 1, GPIO_DATA[x]H[itE

9.4.4 GPIO Jy[m) & 25 17 2%
& 50 GPIOA Jy [ &l 27 47 2%
73




Winner Micro
B K 4 P T

GP10 J7 4z, 4 BIT S5AHMM) GPIO Z8XF M, 17 bx:
[15: 0] RW [x] =0, GPIO[x] NHIA

16" ho

[x] =1, GPIOLx] N

% 51 GPIOB J7 A% % /728

GP10 J7 4z, 4 BIT S5AHRMM GPI0 Z8XF R, 17 bx:
[x] =0, GPIO[x]M%IA
[x] =1, GPIO[x] A%t

327 ho
[31: 0] RW

9.45 GPIO L Rzl F17es
% 52 GPIOA i 2 f7as

GP10 bfudzthl, 4 BIT S5AHMK) GPIO £BXF M, 17 bx:
WE: ZHEERNEE

16" hffff

[15: 0] RW
[x] =0, GPIO[x]H kHu

[x] =1, GPIO[x]JG k4

GPIO iz, 4 BIT HAHRIM GPTO LX R, 17 bx:
TER: EAAER A
[x] = 1, GPIO[x]H N
[x] = 0, GPIO[x]L FH:

16’ h0000
[15: 0] RW

# 53 GPIOB b Rzl %7 o8

GPIO bfidsihl, 4 BIT SHHRIA GPIO ZRXS [, 17 bx:
TER: ZAERNEA R
[x] = 0, GPIO[x] A k4
[x] = 1, GPIO[x] 7 k4

327 hffff ffff

[31: 0] RW




W Winner Micro

IV EREERET

fir i A BiEU A SAE
GPIO THidshl, 4% BIT SAHRH GPIO B4R, 17 bx: 327 'h0000_0000

R ZEERNEER

[31: 0] RW [x] =1, GPIO[x]H FHi

[x] =0, GPIO[x]E FHr

9.4.6 GPIO B &FEZFA74

#£ 54 GPIOA HHH ka7

fir

Vil

B

RArE

[15: 0]

RW

GPIO S ThREAEREAL, 4 BIT XFRAHRL GPI0 TR R BHF, 17 bx:

[x] =0, GPIOLx]&HThREIIA

[x] = 1, GPIO[x]&EHIIRESTIF

[x] = 1 i, SMLAEELT GPIO_AF_S1 #1 GPIO_AF_SO PAAN2FAF as AR BIT Y
R,

SL.[x] =0, S0.[x] =0, ZHIEE1(optl)

1, 5 FIzhiEe 2 (opt2)

0, 2MIIfE 3 (opt3)

1, SHThRE 4 (optd)

S1.[x] =0, SO.[x]

S1.[x] =1, S0.[x]

S1. [x]

1, S0.[x]

[x] = O, 4k GPIO DIR[x] = 0, H GPIO_PULL EN[x] = 1, W GPIO &H

J9 opt6 1AL 10 Thig

10 S HIDIREZ W 5l IR HC &

16" hffff

2% 55 GPIOB & Fik & Ffiss

(VL)

RAhfE

[31: 0]

RW

GPTO RFITIREMERENL, HF BIT X RZAHNE GPTO R TIRER BRI, 17 bx:

[x] =0, GPIO[x]&EHIhREIMH

[x] = 1, GPIO[x]HEHIhEESTIF

[x] = 1 i, BHIThAEEHT GPTO_AF_S1 A1 GPTO_AF_SO /27174 IS BIT f)
N

SL.[x] =0, S0.[x] =0, ZHIIEE 1 (optl)

S1.[x] =0, S0.[x] =1, EHzhAEE 2 (opt2)

327 hffff ffff
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W Winner Micro

IV EREERET

S1. [x]

1, S0.[x] =0, EHZhEE 3 (opt3)

S1.[x] =1, S0.[x] =1, EHzhfE 4(optd)

[x] = 0WF, W% GPIO DIR[x] = 0, H GPIO PULL EN[x] = 1, I GPIO &

A opt6 L 10 Dk

10 B RIDIREZ WO Fr 5 IR oG &

9.47 GPI0 B EFF 74 1
# 56 GPIOA HHIEFFA74% 1

£z Vi Al BAEUL B HAE
GPI0 B M Thek B m bk fi7, F1 GPIO AF SO FL[F vk & hfE 16’ ho
[15: 0] RW
10 E A ThRES WS Bl S F X% &
2% 57 GPIOB B ik HHE4% 1
r il BiEUi A HAHE
GPTO 42 FATh e hr i i, 1 GPIO_ AP SO L[5 42 FI i 327 ho
[31: 0] RW
10 E A ThRES Wt Bl S F X% £
9.4.8 GPIO B HEFHZF A4 0
2% 58 GPIOA B HIEHZFAE4: 0
r Vil BAEUL A HhE
GPI0 B H Thek Btk i7, F1 GPIO AF S1 Ft[F vk & ThfE 16 ho
[15: 0] RW
AR B 22 WL GPTO_AF_SEL 2377 %% 351 B
2 59 GPIOB B HiEHZHA74% 0
r Vil BAEUL A HhE
GPTO & FAThBE e 3 A7 (Lt 7, 1 GPTO AR S1 JL[7] phes 5 FITh g 327 ho

[31:

0] RW

LAt B 22 W, GPIO AF SEL 231728 i B

9.4.9 GPIO A ibrfih & 77 :UBC B 2747 2%
& 60 GPTOA il 77 sNHC B 77 A7 %%
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W Winner Micro

JVN  BEREETEGLR T

AL i A PRAEULEA BAE
GPIO Wy R 772, 4 BIT SAHRLN GPIO Z8 %R, 17 bx: 167 ho
[15: 0] RW [x] =0, GPIO[x] M lilysfulk

[x]

1, GPIO[x]H W Ay HE~Phd %

K 61 GPIOB HrWrfih &% 77 s\l & 7 778

AL i A PRAEULEA BAE
GPIO Wy R 772, 4 BIT SAHRLN GPIO Z8 %R, 17 bx: 327 ho
[31: 0] RW [x] =0, GPIO[x] M lilysfulk

[x] = 1, GPIO[x] My Tk

9.4.10 GPTO H Wi v i i A5 = B 2 A7 4%
62 GPTOA H Wiy i f & 1 200 B 27 74

A il BAEU BhrE
GPTO FHINT LI R BE R, 4F BIT S5AHLA0 GPIO £6%¢ R, 17 bxe 16” ho
[15: 0] RW [x] = 0, GPIO[x]Z ¥k Wizt GPIO IEV WsE
[x] = 1, GPIO[x] XU #Bfl % b

% 63 GPIOB H Wridn v fub R A 200 B 5 1728

L Vil BAEU A HhE
GPTO vy i A3, 45 BIT SAHRIM GPTO 454, 17 bx: 32" ho
[31: 0] RW [x] = 0, GPIO[x]ifful/z szt GPIO _IEV R 5E
[x] = 1, GPIO[x]XUHrEN ik

9.4.11 GPIO A ibr b F iy & BC B 27 A7 4%
& 64 GPIOA HhI¥r b Fiayi b &k e B 55 77 4%

L Vil BAEU A p-LiK:N
GPIO Hrl7 b R i v & B s G Pl k1%, 4 BIT SAHSLM GPIO Zhxf)si, | 167 hO
[15: 0] | RW 1 bx:
[x] =0, GPTO[x]H iRk rE-FEL T M ik
[x] = 1, GPTO[x]H I s~ ak b Tl &

% 65 GPIOB Al [ Ryl Be B 27 74

7




Winner Micro
B K 4 P T

GPTO BT b iy ik e BR i (G FE P R G %, 4 BIT SR GPIO 2% M,
1’ bx:

327 ho
[31: 0] RW ‘ ‘
[x] =0, GPTO[x] Wik EFaT Rk
[x] = 1, GPIOLx]H Wiy m B ~Fa b kil k&

9.4.12 GPIO A Wi BEIC B % A7 2
F 66 GPIOA H W {HREMD & &5 748

GPIO Wl ped i, 4 BIT SAHM K GPIO %R, 17 bx:
[x] = 0, GPIO[x]H ok he

16’ h0
[15: 0] RW

[x] = 1, GPIO[x]H irfdise

K 67 GPIOB H Wi e & 77 /7 #n

GPIO Hhlbrfdigedasttil, & BIT S5 GPIO Z8X% R, 17 bx:
[x] = 0, GPIO[x]H T2k hE

32”7 ho
[31: 0] RW

[x] =1, GPIO[x]irfdife

9.4.13 GPIO #RARIWIR S 1788
% 68 GPIOA #R AWK A& 2517 2%

GPTO #EAWRRAS (MASK BT, 4 BIT 5AER[ GPIO ZR% R, 17 bx:
[x] =0, GPIO[x]¥&%H =4t

16’ ho
[15: 0] RW

[x] =1, GPIO[x]A =t

% 69 GPIOB £ A iR 45 25 47 2%

GPTO #WrRA (MASK §), 4F BIT SAHRMIMY GPTO Z6%T R, 17 bx:
[x] =0, GPIOLx]¥&%H =4k

327 ho
[31: 0] RW

[x] =1, GPIO[x]A =t
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Winner Micro
B K 4 P T

9.4.14 GPI10 Bfi e HWHRASF 174
70 GPIOA BRiflt)m Wk & 7547 2%

GPTO BEJE FR IR (MASK J5), 4 BIT SARRL GPTO 83K, 17 bx: 167 h0

[15: 0] RW [x] = 0, GPIOLx]¥&A b=tk (MASK J&)
[x] =1, GPIO[x]H /=4 (MASK &)

K 71 GPIOB Bfifit/a H Wtk & %7 4%

GPTO FETiEJE FP IR (MASK J5), 4 BIT SARRLIY GPTO ZE%F R, 17 bx: 327 ho

[31: 0] RW [x] = 0, GPIOLx]¥&A b=tk (MASK J&)
[x] =1, GPIO[x]Hi/=4 (MASK &)

9.4.15 GPTO H Wrif Briz il 75 47 2%
# 72 GPIOA W& izl &5 (1 as

GPIO TS IR, 4 BIT SAHRI GPIO £8% 7, 17 bx: 16" hoO
[15: 0] RW [x] =0, TCEIfE

[x] = 1, 7k GPIO[x] PR

K 73 GPIOB HWrig bRz a7 /7 a%

GPTO & k], & BIT SAHRLM GPTO Zi%t S, 17 bx: 327 ho
[31: 0] RW [x] =0, Tk

[x] =1, 75k GPIO[x]HWRAS
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W Winner Micro
I\ BEEMET

10 =08 SPT ¥ & stk 22
10.1 Ty EME IR

ez E A SPT WL E MY, 1B Z0E 5 ENAZ B EHRME R, ENUA] DL & 3E 4T S vy ), e S
TAESF N 50MHZ

10.2 3= BRR:

Hez¥@H SPT Prix

AR BRI P S

i S 50Mbps %K

7 B R 2, AR AT 5 DMA

10.3 IhRefid

10.3.1 SPT #riX faifr
SPT AEMTATLAE, @HA N ERSH—NRE N NRE, FTERD 4 (%, Feh 3 Rl
CHL LRI Do 23 )& SDT (B A ). SDO (HiEHiH ). SCLK (i), €S (Frik).

(1) SDI - Serial Data In, HRATEIEHA

(2) SDO - Serial Data Out, HRATHdEHL

(3) SCLK - Serial Clock, WI&MES, HERKE

(4) CS - Chip Select, MWFfEREE T, mEBREIEH.

Horpr, CS MG R RAH Ak P EHIE S, Wl dt RA R l(E 5 N B HIUE KRS S G
R AR FELRE D 5 R 0 MRS T BRI A 20 IR AE [R]— 2% R R A SPT WA IO T e

B 7 Bk 4 RIFS 22 )5, HSPT EHSMED 7R INT 48, N RFAHIRT E AN, A
BT P, SERLEE K E 3 B4R

SPT JE I IE L Bl A W s i), Bt — Az — Atk iy, h SCLK S ikt ik, SDT, SDO Ni2&T
Rk it 8 SO AR o Kt BT SDO £k, BRI B BT BT BRI R, AR T BT R
ETHRBERE . SER B R, RN B R R R, /D RREL 8 IRINE SIS (i
TNV, AHETER 8 AL A %4 .

SCLK {5 22 1 M ], W& AReblE B4, F— AT SPT Bl &, E0F P ERR&.

10.3.2 SPI T AEit#E

TR BRI HSPT 21 wrapper #5498 —2 TAEMY, wrapper 25 2% Py #4258 DMA, @3t DMA SZH HSPT
80



W Winner Micro

IV EREERET

PER FTRO FES A SR A7 2 [ PRI R 52 4 o i SR VA WA ST, R AF AN R B Dol A RO A
Wt Z B ROE IR BER ,  USARAE wrapper $2 il SRAH L (75 47 4% -

% T wrapper IS IOVEN 21, BB HM BT,

10.4 27 fF- 234tk

10.4.1 HSPI 05 A N A K 2 A7 28 1 3R
2R 74 HSPI VT IR 254725

PRe bt 2R HE5 il iR SAE
X RW 15 Tx A Rx FIFO A%, [FIEF | 0X0000_0000
0X0000 HSPI FIFO &% CLEAR FIFO -
GERE - S 5 R G e
) RW L& SPT [fERRE L i | 0X0000 0000
0X0004 HSPI il 2 e ST CFG fit B SPT (& ik L K K /oy N
Bl B
RW L& ahb master V) AL i 0X0000 0000
0X0008 HSPT #E =0 B 25177 MODE_CFG R 2 IRy BRI I -
burst K&
SPT_INT CPU M | RW i & w2 Sl e 0X0000_0003
0X000C HSPT th ki fic B 27 1758 « e -
SPT_INT CPU_S | RW FRE DK 375 B v bR 2 0X0000_0000
0X0010 HSPI S WTIR &S A7 2% TTSi . : -
0X0018 HSPT ##fs ALK E 27745 | RXDAT LEN RW i B8 AT Ak 1 e K 0X0000 0000

10.4.1.1 HSPI FIFO J&E28 2547 5%
%% 75 HSPI FIFO J& 25 294752

(A il BAERHA BAE
[31: 1] | RO (3
Clear FIFOs, {&Bk Tx fl Rx FIFO MIPIZE, [F)IF£x [ 0 A7 3R G B sk i) v i 17 b0
(CRBIZRA EF AR BRI

0: AiEER FIFO

1 &AL

BAEAL, RS

E WREE AR, TR ARE SR rst_n

10.4.1.2 HSPT Q& 271728
% 76 HSPI it & Zifroe

AL il Byt HhufE

[31: 4] | RO {R
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W Winner Micro

KB B B 1

F Vv

R¥ Bigendian, spi 4 FSCHREEUE IO A/ Nim ik % .
[3] 0: SCRP/NBEEUE %
s SCRE RS 4 5

1’ b0

spi tx always drive
spi T RAEE i B A %, Herz 85
1: spi finth —HAR

(2] RW 0:

1’ b0

SPI CPHA
0: fRHtE A
L. fehmiia B

(1] RW

1’ b0

SPI CPOL, SCK £ IDLE I fas 4

(o] RW 0: SCK IDLE B4 0

1: SCK IDLE HAy 1

17 b0

10.4.1.3 HSPI #ExC & &5 17 5%

X 77 HSPI #iid & 7 as

(VA il BAEUH

BAE

[31: 1] | RO R

Burst len, ahb master ¥jnl st ZRI5 ] burst K&
0: burst len N 1%

1: burst len N4

EWBE N 4 AT burst f&%, IXFEAE spi & HHRE RN, W] DURIEAWHR

1’ b0

10.4.1.4 HSPI i IHTHC B 25 47 2%

2% 78 HSPI HHIKTHD & 517 4%

A i BAEYH $XAi=A
[31: 2] | RO O
IntEnRxOverrun, RxOverrun F1H7{#igE 17 bl
(1] RW 0: Rx FIFO overflow H I {#ifg
1: Rx FIFO overflow HiliAMif
IntEnTxUnderrun, TxUnderrun "/ Wifiike 17 bl
[0] RW 0: Tx FIFO wunderflow HWrffife
1: Tx FIFO underflow HWiAfiigE

10.4.1.5 HSPI " WRIRESZF A7 2%

2 79 HSPI HHINDIR S F A7
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W Winner Micro

IV EREERET

Vil

BefEut B

RALfE

[31: 2]

RO

3

[1]

RW

RxOverrun
0: Rx FIFO overflow
1: Rx FIFO overflow

B iEE

1’ b0

[0]

RW

TxUnderrun
0: Tx FIFO wunderflow

1: Tx FIFO underflow

B iEE

1’ b0

10.4.1.6 HSPI #¥ls DAL %717 2%
#* 80 HSPI %udls ML KE a7 2%

Vil

BAEWHA

HhufE

[31:16]

RO

TRE

[15: 0]

RW

Rx dat len

PR L AR B, A

PR IR, R AR A B, R

16’ hO

10.4.2 ENLu 7 A HSPT 4% 28 27 #a 41| %
E ML [ 1 SPT A& 4% 20U 1) SPT % L & ffes . a2 KEFE N — N7, BEKERE 2 WA

T
R 81 HSPI #: AL E Z 74y (14415 in))
Wt o .
2 BE Vilal R p-LiK:N
Hi bk
AEBEEN, spi EHLH IR
0X02 | FREUEIE K w788 RX DAT LEN RO 0X0000
CRKTFH S device W IRA AR K B
FE M REIE, T AR S A B
0X03 | FREIEF LS TX_BUFF AVAIL RO 0X0000
g - TR
0X04 | f£¥8 RSV RO
0X05 WAL B AT A SPT_INT_HOST MASK RW S5 R R T 0X0000
PR AR, spi BEHLERZAL
0X06 RIPIR S F 74 SPI_INT_HOST_STTS RO 0X0000
i SR W7 Bl A
0X07 | A RSV RO
Spi AL 1Z B A7 g 1 W) B
0X00 | #FHEuiH 0 DAT PORTO - TOREAR, T AT S %
Uity 11
0X10 | HEuko 1 DAT PORT1 Spi FEMLIE I 1% A A7 A5 1 1) 152
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W Winner Micro

gV

ol LT

%35 M

RW NREWE, TR E A s

Spi FEMLHE %A AR A BR A

0X01 | w4 umE 0 DN _CMD PORTO Wo A, N RHT T A A S A
1%
Spi FEHLEIT ZAF AR MBS TR
OX11 | fy4uk 1 DN _CMD PORT1 Wo A EHE, N REJE— Wi &SR
FHZ v

10.4.2.1 HSPT SREUE#E K B 27 A7 78

F 82 HSPI FREWHUE K 2 /7 4%

fir Al BRIEVERR ShrfE
spi ENLRLEIER, 7E AR, TEARFIM device SiEBL L > HIE 16" ho
[15: 0] | RO
EEAY, K EEREF LS, R EERKEER AT, T
B ) RO, B R TR
10.4.2.2 HSPI N ER¥EIEtr EHFG 55
* 83 HSPI R AREIEIr EF1FAR
fr Al BRAEULI BhrfE
[15: 2] | RO {REH
tx _cmdbuff avail 1’ b0
. P& RIE emd 1 buff ZEATH, WA, WENATLLR K cmd.
1 RO
0: Ki% buff ANA]H
1: &i% buff 7]
tx buff avail 17 b0
o FRERIE buff A, WEAH, WFEHLAT LN REEE.
0 RO
0: Ki% buff ANa]H
1: Ki% buff &
10.4.2.3 HSP1 H IHific & 7717 2%
% 84 HSPI HHIbTHC & A 1748
fir i lAl AL =LV
[15: 1] | RO R
IntMaskup dat cmd rdy 1’ b0
[0] RO
HH I B
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W Winner Micro

gV

JK s 11

LT

0: FPWTAAT BRI, AT LA A AR
L TR B il
e EBCRAIENLE CAKI PR, IR AR R .

10.4.2.4 HSPT " WPIR A B A7 2%

% 85 HSPT FHINDIRZS % 748

fir i HBAEYLHH SAE
[15: 1] | RO {R
up_dat cmd rdy 17 b0
6] SPT THL=A H T R S 2 A7 2%
(0] RO 0: Hif el A & LT
1: BEoidr & SR I
BEATE
10.4.2.5 HSPT #5511 0
% 86 HSPI s H 0
A il AU HAME
SPI =ML I 1% A A7 280 AN device BATHIRALM, MiZHFFARSH, WA FE
RW BiE, MiZSEoeind, e A . R EAE AR i 3 Ehm T £ A oA
ReTeR, WS — IRAE M 29 A2 250 11 DAT PORTL, HBf¥s%A DAT PORTO.
10.4.2.6 HSP1 #dgum 1 1
#* 87 HSPI ¥dfum 1 1
L. il HAEULHA B ArfE
SPT ENL I 1% A7 280 AN device BATHIRALH, MiZHFFREH, WA FE
RW R, MiZSEoeid, W 4GSR . R EAE B i EhE T £ At oA
BESEAG MR G — AR R A 27 A7 %35 11 DAT_PORT1, H-& /KA DAT_PORTO.
10.4.2.7 HSPI 441 0
2% 88 HSPI &4 0
A i Al AL HHME
SPT ENL T 1% F A7 280 AN device BT AR H, MZHFFREH, W FE
. WERIEEALM a4 Bl 2 M aess i, MG — &R %
RW 172335 1 DN_CMD_PORT1, H-EXfJ5%H DN CMD PORTO.
VE: B DR SR R IREh AN A  RE A A
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W Winner Micro

IV EREERET

10.4.2.8 HSPT 4 I 1
% 89 HSPI fir 4 1

fir i il BB HArfE

SPI MBI 1Z 2 F 50 O device BHTMARH, MZHFAHREH, MR
. MMBIETE LRI & T Bl 2 AR A BE e, WG — IR L5 75
RW 7 4%3 0 DN_CMD_PORT1, H-&fJ%H DN_CMD_PORTO.

T SR AR A IR B AN B

10.4.3 & SPT £ 45 | g8 42 s 7
EERA SPT 5%, LA SPT Wifi 5 HSPT #HATHIREAZ H..

10.4.3.1 #Hag

etk X i AP 7y, N K b AR EE R 8bit, BRI EEARYE VT A%
ZGAE, KEANRF, BAAZ T
I R E bit N ERREAL, AR Thit Ay,
® 0 FRMJEIA Thit HuhikAb i i
® | RIRMJGEIL Thit Huhh S s

8bits 16bits or 32n bits

CMD DATA

ylbits 7bits

r/w address

B 5 FAIHL SPT Yk Himts =

ARETMAIR A SR AL, AL SPT Uil IR E A fras (3R 2), BRI 16bit;
W BRI 0, a1, Ar i 0 ey 1) ARt BRIy 32bit [
At
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W Winner Micro
JV\ BREEM AT

TEOEE S O R E W AR PR B BRI B A s 2

SDO— X Xo15Xp1a)X X8 X7 X XDo)—
sSCsn \ [

6 HSPT #rfrasisedffl Ot =)

sclk SN\ S\ S\ TN T
SDI x/Rw\ ae X a5 X L Xoe Xo7 X XDo XX
SDO — X r
scsn |\ [

Kl 7 HSPT #7f7as 5 ¥k ORIt z0)

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 ArAF A RAE (it a)

sDI - x /RN Cae )(as X XCaa )XCaz )Cat )X Cao X x X7 X(oe X X oo x(orsX . XDe X(x-

SDo X )
scsn | [

K 9 Prfras 5 HEAE Otk

TEDEEHERE TR, BRI 32bit RS, BUR RER— AN K.
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W Winner Micro
SN BRER T

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 R4 ORI 20

sclk [\ S L S S S

SDI - x /Rw\ a6 X(as X ... XD2aXpasX  Xotexors) . X 08X 07 X, XDt XboXx

4 Unper8 bits ——™ <—— Lower 8 hits ——®
sDo X

}
scsn | [

B 11 3 S A Ot

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 i A (s al)

SDI K X oz ) a Xm0 X x Xo7 Koo X Xoo jp1sX  XO8Xo2sX  XorexXBeiX . Xom XpeXx
sbo < X S S >
scsn T\ a

Bl 13 3 S A (DR )

e iy ANEE 2 18] AT LA AT S I 6], R A a7 BUR, T RURIRE B tlhn, AREZRTRN
Pl A RN A A (AL E IR ] DA, (ELAN B H B0 PR I e

10.4.3.2 W%

AAGEHRSCRFE XL, ) ASCHF R I P AR I BoAE 2 MERAE sAN R, 200 4 File DU IR R 25 HA I
R AERFE S R . 2R, AT BRINSCRE (CPOL=0, CPHA=0).

e AR 2 18] AT BLsAT S5 I TR), RS a7 BUR, T RLREAE B flhn, A% EZ RTINS
PhELE NI A AT RER AT DL, (HASRE IS IR
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W Winner Micro

IV EREERET

O S —— 22 23 24

s LT N L
<> <> <>

SDI

i

SDO

X
SCSnAAW Tﬁ

SDI

s L LT L L
<> <>

SCSnAAW Tﬁ

14 CPOL=0, CPHA=0

SDI

s L[ LU .
- - O

SDO

SCSJAT ‘

O e— 22 23 24

S N S A I I
<> <>

SDI

R0 x D G . b G
SCSHAAW (ﬁ

Kl 15 CPOL=0, CPHA=1

89



W Winner Micro

IV EREERET

S U I I RN
L D O ab O O G O G . A G
SCSnT ‘7
S U U I S NN
S O G O G G O . x

spo x < KK KD
SCSnT ‘7

16 CPOL=1, CPHA=0

24

S U Y Y e 0 R O O
<> <> D

SDI

SDO

SCSnT ‘

S O G G O b ab. O O, x
spo X D G . O @b
SCSH—‘ ‘7

K 17 CPOL=1, CPHA=1

10.4.3.3 Hikr
HKTE 5 B N8 R IEZS F 14, lid SPTINT iR, A HFA 2L
spi_int FEEE spi EHEBIEEFH A FE FAL, spi FAHLATE i 0 8 2 1R85

® SPI INT HOST MASK
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W Winner Micro
JVN  ERBETERLR T

® SPT INT HOST STTS

® RX _DAT LEN

e B AR R A, AT AT B AR iR e s, WAREAT I 2 b AR, B, A
Py v 1110 ol ] P N PRt 2 e ol T R UL v

3
BE > S
SPIINT_HOST STTS RX_DAT LE SHE ESPI_INT_HOST_STTS

e A

Spi_int_n

£ U it

K 18 ¥ SPI AbF Ao if FE

10.4.3.4 F SPI W R BUE TAEIRAE
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W Winner Micro
VN BEE R T

spi host #E & 4F & s

> | WA A8 TX_BUFF_AVAIL

TX_BUFF_AVAIL[0]==1?

BN Z TR

e JE — IR I%E R A #iik0x 10
(spitir 4 90x90)

FBSR A Hh 000
(spifit % 90x80)

Y
( TR I

19 FATEHR L K
W FTARIEGE LI LN AL, SRRy, 35 0 5%
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W Winner Micro
JV\ BREEM AT

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 —

K 20 MTmm A LR

EE: PREGLIRELIRU T NEAL, WRAEET, 30 45
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W Winner Micro
I\ BEEMET

FfFspi B A I

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

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

A
spi hostHF 4G BUCE R, &
f—mt, KA 2 szHR,
W Bz f& — IR R FH ik
0x10 (fy40x10)
Hee R i hkox00 (A
4-0x00)

/
I U AR, HE I T 32
ISR 1) R S R 4

21 ATl (&) T L &

EATHERA AT dr S AR
BEAEFREER IR, EAT BRI A T2 Ly O B, R RO AR -, AR 2 R Ml vl LAY)
i

i BRI, TR Hn AN i 4 AN IEE AT DA T, AT DURRYE 75 B R — AN

FIECE AL o A 8 IE IR B KBy 256 575, BdmiEiE — S B s KR BIER EN
1500 745 Bl BRI b MR a4z, QR BRI, 2R A i 2 (R A 45 4 o
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W Winner Micro
I\ BEEMET

11 SDIO W28
11.1 ThEefER

W801 4E % 1 SDIO e i I, A W N BE#%, 58 B WL HOAE B A BB AR 1 1024by te #1572 FIFO,
SEMENLS A AR S

11.2 FE4ME

Hezx SDIO ML 2. 0
SCRFENLIEZE 0750MHz
SRR 1024 F5HY Block
SCRE 1 LUAF SD A 4 LuAF SD A

11.3 Dhaediid

11.3.1 SDIO &1k
SDIO JZEAT USB M ZR2Ml, SDIO skt A wiss, Hrh—uift EMN, 55— i, KA HOST-
DEVICE iXA£ BT /& A 1 {44 DEVICE (BT, B HAE 15 #152 F HOST 3 & Hi iy & FF 4 1 . 7E DEVICE
i L ELREARMT HOST R4, #tnl AR HOST #EAT3815 1, SDIO MY HOST m] LAIEH% 2 4™ DEVICE.

7E SDIO S gk XU, DATL 15 525 B R ik . 78 SDIO ¥ IBIT 3K F DATO A kAL 4 %de, DAT1
fE Lk, 76 SDIO 15 4BIT K30 T DATO-DAT3 FSAEHISLIE, Horh DATI AL P it

11.3.2 SDIO 4
SDIO £k 40 HOST i R ARIE K, #RJ5 DEVICE 3 [B] R K, oo i SR B B2 o 2 2 et 2«
® Command: [l I ULt MIar 4, A& HOST S5 f¥ DEVICE 3mff), Horh & /2ifid CMD 15 5 £f%
s
® Response: [A] V& DEVICE iR [A#, /£ Command )[R . 2 i85 CMD 2845151 ;
® Data: F¥E & XA AL ER . Af LR E N 1 i, ] LB 4 2. Hds 2l it DATO-
DAT3 55 ZR AL 411 -
SDTO HAEIRAAE i E F HOST 7E OMD £k & &2 —AN CMD, X451 CMD, DEVICE 75 %R [A] Response, A
(R UAN T 22

X T4, B 5E HOST 23 [ DEVICE Kikdn 4, %445 DEVICE <kl —MET(E5, B, 23 HOST Ui
FENIRETFESE, SBEIRTE 4 AL EdEL b, TEALIEEER M RN 2R CRC RIRHT. HEA

WAL SRS, HOST &Rk IE— N4, JEA DEVICE #:{E52 5, DEVICE [ £ 3R [A]— N ¥
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W Winner Micro
FAAN FERG R A 1 L

WHF 'S4, B4 HOST 431 DEVICE Ki%fr 4, B33 DEVICE &R Bl — ME TS5, B, 24 HOST Uk
FEN R TES)E, SBBERRAE 4 M RBEL b, EEREE i [EIN S PREEE CRC R, 4%
BiLikse S, HOST &Rk KE— N4, B DEVICE #:/E52EE, DEVICE [FIIf 23R [A]— N 3

11.3.3 SDIO N &b fiE
SDIO % £ PN 3 B A [ 7 A LT, B G — M B X 3k (CTAD AR R h B X 38k (function unique area).

CIA W arfA 8 E04E 7 1/0 di VDR, wh ™A= DL 2 B TARE R, W RUBIE 5 DhRg 0 %) CIA fitE X
()25 A7 A 34T M 554 E . CIA 1945 7 CCCR, FBR A1 CIS F =77 {5 E . Hr COCR & LT SDIO KA 3
Pl w788, FEHLEmELERIE CCCR AT LAXY SDIO -REEAT K A st i 34T #4E, CCCR fydbdik > 0X00-
OXFF. FBR 5& 3 1 B SCHF 3 H DhRe 1 5 D Dfe 7 (AR, GG 1 %0 ISR AT R, Al 4,
FBR [l 0Xn00-0Xnff (Hirp n SATNfEIE S ), CIS & X T RI—L(E B 45K, bk 0X1000-
OX17FFF, CIS f5A4% CIS A hfitss 4 H 1) CIS, Hrp A3k CIS fMIahhl7E CCCR ) CTIS Pointer
B, & D D)Re CIS 7E % ThRgdi I FBR ¥ CIS Pointer 3+,

CIA [RAFA il S 4n T 1]

CIA (Function 0)
Ox000000-0x0000FF CCCR -——I
0x000100-0x0001FF | FBR (Function 1)

Ox000200-0x0002FF | FBR (Function 2)

Ox000300-0x0D003FF | FER (Function 3)

- - ‘ 16 MB optional
0x000700-0x0007FF FBR {FUI"‘IC“D‘!’I ?} "||'||r||‘|I:lﬂ§"l|'|'!Iﬂ Code Storage
Ox000800-0xD00FFF RFU AI’ ea

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

-
CIS Pointers

0x018000-0x01FFFF RFU

128K Register Space
(function 1-7)

Ox000000-0x01FFFF Function Unique

22 SDIO PN A7 fitg Wbt
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YN ERETERAR T

CIA W% A fF s IR 226 N 3. RN T i CTIA, 1824 SDI0 Mhislive.

11.4 FALEHIR
11.4.1 FHAE85E£
11.4.2 SDIO Fn0 25473

Fn0 25 {23y SDIO YSUBLsE 15 12 %, HEHb A 1 Jv: 0x00000” O LFFFF, 3% 128K 2l Ay 0x00000.
FnO 27 /7 2% H SDI0 FEHLEL CMD52 AT U5 IHl, fmAeHuhk Ry vy i hhl, Thees N 0.

Address | Register Name | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

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

0x01 SD Specification | RFU RFU RFU RFU SD SD SD SD
Revision bit 3 bit 2 bit 1 bit 0

0x02 I/O Enable IOE7 IOE6B IOE5 IOE4 | IOE3 |OE2 IOE1 RFU

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

0x04 Int Enable IEN7 IEN6 IENS IEN4 IEN3 IEN2 IEN1 IENM

0x05 Int Pending INT7 INT6 INT5 INT4 INT3 INT2 INT1 RFU

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

0x07 Bus Interface cD SCS| 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

Ox OF Ready Flags RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFM

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

0x11

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

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

0x14- RFU Reserved for Future Use (RFU)

OXEF

0xFO- Reserved for Area Reserved for Vendor Unique Registers

OxFF Vendors

K 23 CCCR FAF#sfititishii

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 | sPs

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

K 24 FBR1 #A7a4ify
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Address 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
0x0001000 Card Common Card Information Structure (CIS) area for card common and all functions
- 0x017FFF
0x018000- Reserved for Future Use
0x01FFFF

25 CIS A= la)4hhsy

11.4.2.1 SDTO CCCR ZFf7#%f1 FBR1 {7 a8 ¥15R
% 90 SDIO CCCR &F17 #3811 FBR1 ZF {7 e84

0X00 CCCR/SDIO | SDIOx RO [3:0], /R~ L4F 1K) CCCR/FBR #424 4’ h2

Revision 4’ h0: CCCR/FBR Version 1.00
4’ hl: CCCR/FBR Version 1.10
4’ h2: CCCR/FBR Version 1.20
4’ h3-4" hF: Rsv

FH CIA Register[3:0]3&FR
CCCRx | RO [7:4], Fo=3CFFI) SDIO P ARA 4’ h3

4’ h0: SDIO Version 1.00

4’ hl: 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]kFE

0X01 SD SDx RO [3:0], FIRICRFH SD PRl 4’ h2
pecificati 4’ h0: SD Physical Version 1.01 (March 2000)
on 4’ hl: SD Physical Version 1.10 (October 2004)
Revision 4’ h2: SD Physical Version 2.00 (May 2006)

4’ h3-4" hF: Rsv

i1 CIA Register[11:8]kFE/Rr

RO RFU 4’ h0
0X02 1/0 Enable | IOEx RO RFU 17 b0
RW [7:1], Function f#fig, bitl-bit7 ZHXIMN 7 4 function, %f | 77 b0
JS2 SD EHLEEAIRE bit Jy 1, WIEREAARL function, 73IAHI
function ARETAE.

VE: CIS0, CISI1 PAA CSA BAE Fnl ", JbBFRI{E Fnl ANEifE,
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SD FEALA AT PAXTIZA = AN XT3 (C1S0, CIS1 ANT] LA

o

0X03

1/0 Ready

TORx

RO

RFU

RO

[7:11, I0R 3t 7bit, Z>BIXFRE 74 function HPIRZS, 1ENN
bit N 1, MWFR/RN1Z function A PATAE.

AR itr, HC8051 lidHt & program register HJ function

ready hiN 1, fRIAFER bitl=1, MMFRE Pnl 77 LLEH
T Ak

HE: 4 CISO. CIS1. CSA MRS #AEH7 T TORL, B, RI4E

TOR1=0, AT LA )3 = ANF76ik 23 A1) P 25

0X04

Int Enable

IENM

RW

(0], i flipe 55
0: RZEREMHWAGERES SD FEH
1: AFAT] function K= W #S AT PLIELZS FHL

1’ b0

TENx

RW

[7:1], functionx HJP W fERE .
IEN1=0, 5K % Fnl BH AR 4i645 T 1.
TEN1=1, N Fi4 Fnl () BTELS EHL

0X05

Int

Pending

RO

[0], RFU

1’ b0

INTx

RO

[7:1], functionx Pl EEEE.

INT1=0, %4 Fnl [ gl

INT1=1, Fnl fishWiggiHeie.

T 2R TENT AT TENM AN 1, DU SEHUAS 2 YSe 8 4R o e

0X06

1/0 Abort

ASx

WO

[2:0], BU9H 10 ek s s, MRS,
Y Fnl #:4E, MiZRH OMD52 EE AN 37 bl. %A 7ESPT T
A

RES

WO

(3], ENfF S

1: EA4SD WM HEE, Zbit FEMEHNES, ITRE
BINEE. ZEME S AL AET R GESRE (SD 83
SPI #30), IR A 2540 CD Disable. HAERF CMD52
(=

1 ‘b0

RO

RFU

4 ‘b0

0X07

Bus
Interface

ontrol

Bus

Width

RW

[1:0], HHmsksiE

2’ b00: 1bit H¥ELMR

2 b10: 4bit HHHLA
A B, 2% 27 b0o

27 b00

RO

[4:2], RFU

3’ b000

ECSI

RW

(5], FoVFHELER SPT k.

1’ b0
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GO SCST 4 1, WX — AN A7 HIR S8 VF SDT0 -RAE SPT 53
N FEARARTI )45 P, RN TR B0 CS RHPIRES .

SCSI RO [6], SCRFIELM SPT HlT. 1’ bl
WK 1, 3R SDI0 F324F SPT MR, ZEATfA I a5 H v
WBr, TIASTE B CS FPIRES .

2 progtam reg[2] N 1, ZHFFEEEN.

CD RW (7], ML WIT CD/DAT[3] (pinl) £ 10-90K _bHrrFH. 17 bo
Disable 0: Mg bhrrafe

L: WrJT Edr il

1E RS, ZAAEIESE, RIS bR d . XA ERIRE
ANt SD PRI IR B2 AL i 2 5 o

0X08 Card SDC RO [0], SCHFAE SR AL F R BAT CMD52 A 4o £ SPI A T AL 1’ bl
Capability FRZ A A7 o
X progtam reg[3] 4 1 I, ZEIEAEN 1
SMB RO [1], F71% SDI0 373 CMD53 R (1) Block &4 k. 1’ bl
Y program reg[4]4 1 B, X& 740 1
SRW RO [2], /K SDI0 X FFik%4F-Read Wait Control (RWC) #ff. 1’ bl
4 program_reg[5] 4 1 I, ZAAEAEN 1
SBS RO [3], R SDIO RSCHFHERL /PR 1”7 bl

WERA 0, NAZEF (0x0C-0x0F) 7 17 2%
WM 1, BRT Fn0, Frf function HREARYE SD FHLE R EEAL
E KR

2 program_reg[6]°4 1 B, 1ZZ 74N 1

SAMT RO [4], %5 SDIO E3CHFFE 4bit £ Block BREMHAT, mME | 17 bl
B A T

0: ANSCHRFAE Block A&HaIal =L, FEXFEL T, W2
TENx=1, SDIO &2 RJ LATE oAty o 17 ) 30 o) AL 2 o b

1: SCHFTE Block &4 8] A iy

2 program_reg[7] 4 1 I, ZAAFAEN 1

B4MT RW [5], i ffine. 1’ b0
FUVF 4bit £ Block B30T, FEP block Hudfs 4 Ia] [ 3= L™
A
0: AF¥F
1. R

A B R A & AT %A AT 4 O
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LSC RO (6], 17 b0
0: FRox SDI0 R NEHEA
1: 3R SDIO RN 4%

24 program reg[81 N 1 I, ZZFFEAN 1

4BLS RO (71, 17 bl
0: 7R SDIO MR RE 5 #6 B AN SCHF 4bit Bl
1: R SDI0 MR e, HIHF 4bit Bk
4 program reg[914 1 B, ZAF/ZHA 1

0X09- | Common CIS pointer | RO [23:0], #&1f SDI0 £4LH CIS (CISO) MEEIAHbEFRET. CISO 24’ h00
0X0B AERTEARINEE. FUj2sE2: 0x001000-0x017FFF, 1000
FREF LN mds A7 (LSB).
0X0C | Bus BS RO [0], BZ&RE. 1’ b0
Suspend 0: HFTIEF ) function A 18 FEIE B 4

1: HATES Y function (I FSx 8 10 @541 function
number) IETEPATHZEESAR L _LALGBAR 16 &
AN A LA R P MBS function M4 IE/E {3 A 4R
%.

IR SDIO0 RASCRAEER KR ThRE, NHZFFAFERA 0.

AEATJ7 0] CIA WHRAERBEEER, AR —E 8 1, B BR %
FHN 1

SPI KR, Wik, HAO.

BR RW SRR FERORE . A AR RIE REE R function (H | 47 ho
FSx B# CMD53 & function number #Erf) BRI 148 I Halt
FHSCERAE

MR ENE ZFAA 1, WIEER function K& 5 1E7E
BB LSRR, IR AT SRR IE R fr 4. BR A AEER
fREEN 1, HERBGIFESER. —B function ifiE, BW&H
HEZE BS. BRRIEEI LN EAHLAT LAE 32 BR R S 17
SRIGPATIRE, WS BR A 1, MEEREROIESRAT . FEHLATEL
F3h1A BR 5 0 SRIUH IEFERAT I EEAR TH K

SPT #2:N, A, Homo.

RO [7:2], RFU 6’ b0

0XOD | Function | FSx RW [3:0], fEH:E/REHAES, MG function[0-7]. WFJT | 47 b0
Select 155 FSx:

X CCCR $44T 10 S #A4F:

WAL 10 i 24 3 FSx W& Adr 4 function
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number .

iR function MATHEEEL, M FSx HiZ function ¥ number,
WIZESE FSx B, ¥5PK 1% function MIBEEMIRME. & B HMHE
P2 HATiEF A function A number.

e 4 FSx W, 2R BS=0, W FSx HIMEAE 3o

4’ b0000:  Transaction of function 0 (CIA)

4’ b0001-4” bO111l: Transaction to functions 1-7

4’ b1000: Transaction of memory in combo card

4’ b1001-4’ bl11l: Not defined, reserved for future

use
RO [3:1], RFU 37 b000
DF RO (7], MEXEWRLE. 7 FSx B function number, MK Ei% 1’ b0
o function MRS . — HEWRLHIRE, DF F 473K b5
PR a¥ AL e R Y

0: fE function BB S5, A L2 HE L kk.

1: fE function #PKE 5, A% 2 K L tkh.

DF FISRAE 4bit #E5CF, 2. wRy 1, 7E function
WG, AEZHEIREA, XTSI
Ho WA 0, function EHHALMARIGIKE (1E busy KL
T, RS, EREE, BoAEdEfeh, BT
fE function P55 i 3] o b7 A (0 R4 o

0XOE | Exec Flags | EXx RO [7:0], $ATARENL, FHETIXLE bit A RRE TE 8’ h00
function[7T-11HATHT S HPIRAS . IXLLFFAFRE ] DL S ENLE—
function IEFEHATMS, BIEAFEXTZ function K HFTIA
A

Lo

SPT KR, Wik, HAO.

0XOF | Ready RFx RO [7:0], BEbREAL. FHIE XL T 4725 0] LA A%t 8’ h00
Flags function[7-11EEEARAS . W —A function IEFEHAT—A
55, WK RFx bit EEFFEAEZ function 7, WHMER
TP 22 (8 . WA function IEFESRAT —MEEHRAE,
KR REx bit iE%, WARBIEEERTER, RN 1, WIERI
BT LA

SPI o, Rz, HAO

0X10- | FNO Block Size RW [15:01, FnO % M.[% Block f&%ii), Block size K/h. K 16" h0o

102




W Winner Micro
I\ BEEMET

0X11 2048Byte, #x/I 1Byte. 1777 R/ NEAE A (LSB)
0X12 | Power SMPC RO [0], LEFEMLThFEE 1’ bl
Control 0: SDIO M EL/NTF 200mA, BT function #A K

(TOEx=1), EMPC. SPS. EPS #{ N 0.

1: SDIO sy AT LAEEIE 200mA. EMPC. SPS. EPS &%k

EMPC RO (1], ENLDhFESZ B AERE - 1’ b0
0: SDIO REHH/NT 200mA. SDIO & H B H1#: function (s) £
R LB B A o — 2 function fRE, T Z2W EPS f)
B, AATTTAE R R HRLIAL/N 1255 T 200mA

1: SDIO R HL i al LUk 200mA, H. SPS A1 EPS #5%%. EHUR
¥ B ORI F R AE 8 FBR Hh %) SPS. EPS DAJ T0Ex {fifg

R H IR function.
RO [7:2], RFU
0X13 | High-Speed | SHS RO [0], F7 SDIO 3 Frmik ool

0: AFrm
1: SCRREE

EHS RW [1], w&sftae 1’ bo
0: SDIO R ITAE{ESREEET, ke 25MHZ
1: SDIO Fu] LA LARAE Sidiiial . F sl 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 | I/0 Device RO [3:0], b5 Fnl JfH 2RI B 4’ h1
Interface Code I A AR CIALL5: 12] W 4mfR .

4’ hO No SDIO standard interface supported by this
function

4’ hl 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
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FVva

4’ h5 This function supports the SDIO Camera standard
interface

4’ h6 This function supports the SDIO PHS standard
interface

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: Fnl AN3Z#HF CSA
1: Fnl 3FFHA CSA
LU A7 A CTAL16] 4mfe
Function CSA RW [71, 1’ b0
enable 0: AN fiF7 1) CSA
1: f¥FY5IE CSA
0X101 | Extended standard RO [7:0], 1/0 Device Interface Code HI¥ & 8’ b0
1/0 IR LI A AR RS CIAL24: 17]14mAR
device type code
0X102 | SPS RO [0], ##BA Fnl &1 H thktikiz 1’ b0
0: WHIFEER
1: AWNASTIFEESE, v LLET EPS 2E$%
A PLE I AR AE S CTAL25] iR
EPS RW (1], Th¥Eiki% 1’ b0
0: Fnl TCARELES B
1: Fnl TAEFEACHL R
RO [7: 2], RFU 6’ b0
0X103- RO RFU 0
0X108
0X109- | Address pointer to | RO [16:0], Fnl ff) CIS Huhb#E4t, BD CIS1, $8R-FEMNLUFH Fnl 1 177 h02
0X10B | function CISI CIS edfitthhl . F7# 77 20 LSB /NBiA% 000
RO [23: 171, RFU 77 b0
0X10C- | Address pointer to | RW [23:0], f5 17 CSA (19 24bit Hibib4a%r, FHLEE CSA Tim & 135 | 247 h0O
0X10E | function CSA 7] CSA J&, ZIBETEZNM 1. 0000
Huhik R N B A7 (LSB)D
0X10F | Data access window RW [7:0], Xt CSAWIEEH M. SiZMbkSE/ERN, MNPEHS | 87 b0
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to CSA IS AE 15N CSA 24bit Huhk-Fast prfg s itk o, iz
BESEARAERE, M 24bit CSA HbhEFRERBTHE /R (3t bk OO,
WA 3645 EHL
0X110- | Functionl 10 Block | RW [15:0], 16bit farfFas, HIRBE 10 block size. HAH] 16" b0
0X111 | Size block size 2048Byte, H/hAN 1.
AR LU/ A (LSBD.
0X1000 | CISO RO FALVGiE FnO [ CIS Huhil=#(a], BP F A& A ik = 6] B vy

- i/ CISO0. A& SDI0 RH X Frx 2 17 NFF5HI CISO

0X1010
0X2000 | CIS1 RO F A5 iE Fnl [ CIS Huhil=#(a], BP F A& Atk = (6] B vy
~ ] CIS1. A< SDIO K 3Z#F CIS1 175 ¥dE v 557308
0X2133
RFU RFU

11.4.3 SDIO Fnl Z{F#s

Fnl Zif7#% 4 SDIO Pl 43 Bic4s functionl [Hbhb=s(H], FHihblyEFEJy: 0x00000"0x1FFFF, 3 128K,
85 F PO AHB S 2R ML hE 47 554 32 43, SDIO Jey A 17 fSrihhk B Haxhe i W4T v i, PREAE
Wk, FWEGERMC R . FARBR OC R W R (FNT U5 in) 23 [)

% 91 SDIO Fnl HuhikmriT o6 %

SDIO FHLi 1] % [ XoF I SIS ) 2 ik 2 ] SE Ry B Hb il 2 1] Y 2%

0X0000 ~ OXOOFF 0X0000 ~ OXOOFF SDIO b Py 2 A7 ds bk 23 ] o

0X1000 ~ OXIFFF Al E CISO ¥R~ [a], HARYysE = ) dy [ A iC &

0X2000 ~ OX2FFF A E CIS1 ¥y2i=s(a), HARY)HAS ) [ A E

N T Y w TATHEAT emd PpEE s (A], EARYYEL 2 A M
ik e P

0X5000 ~ OX5FFF RI% buffer Hihih 2= 6], AAAMRYE sdio_txbd

0X15000 ~ 0X15FFF T RN .

0X6000 ~ OX7FFF FEW buffer bk 2= ), HAAMRYE sdio_rxbd

0X16000 ~ OX17FFF e IR R

0X8000 ~ OX9FFF 0XOE000000 ~ 0XOE002000 AHB 4% config M4l

0XA000 ~ OXBFFF 0X0F000000 ~ 0X0F002000 AHB J5.2% APB Hithil =5[]

ORI 1% G U7 0] 8 H DL RS ) AS R, IR REM AT RE S Sk B AR RN B 45 R
Horp 38— T bk 2% (8] 27 A7 25 /2 76 SDIO NS, - H R B8 SDIO HOST 1) s Hofth Mbuhik 2% 18] fr) 15 R)REAR 455
A LB 2565 e P R At S ]
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AT HA4E SDI0 0x0000 ~ 0xOO0FF HuhkZs (A Fp i 25 7 8%, X ULZF /78 i SDI0 FEHLIET CMD52 iy 4 .
Hevim, R HERI AU e bk, ThRES AN 1.

% 92 SDIO Fnl 43 Z5f¢4s (M HOST ¥j 1A

e s btk 4K fr%E il | fR BAfE

0X00~0X03 RO RSV

0X04 [7:1] RO RSV 77 b0
int read data [o] RW FATEAE R, SEN, B 1EE. 1’ bo

TR 0x1C B, 24 B3I 0.

0X05 [7:1] RO RSV 77 b0
int_mask (0] RW YR int_sre FIBFRUERE(S 5o 1 JUBRiCAH . A T o 1’ do

0X06 [7:2] RO RSV 6’ b0
wlan awake stts | [0] RO T WLAN R 1’ bl

1 A ACTIVE; 0 & SLEEP,

0X1C dat_len0 [6:0] RO FATHIEKER Thit. 3t 12bit, fi 5bit £ 0x1D 7’ b0
.
dat_vld [7] RO 1’ bl 1’ bl
0X1D dat_lenl [7:3] RO FATHIEKEM 5bit. JE 12bit, 7 7bit £ 0x1C 5 b0
.
[2:0] RO RSV 37 b0
0X1E RO RSV
OX1F [7:2] RO RSV 6’ b0
down cmdbuf vld [1] RO T47f4 buffer 7, 1 AR, 1’ bl
txbuf_vld (0] RO TATHE buffer il . 1 X, BRFEETHIK 1’ b0
i% buffer,
0X20 wlan wake en (o] RW SLEEP ARZS T SDIO N K s Frie A e, =i %o 17 b0
R BEMAEE S, AR A E 33 0.
0X21 [7:1] RO RSV 77 b0
fnl rst (o] RW WENL, 1AL 1’ b0

BAEE 1 )5, (RIS wlan 3820 ) #EA, 50
JG, functionl BB

0X22 [7:1] RO RSV 7’ b0
fnl recov [o] RW AR EAERE, 1 A%, w2 response &5, % 1’ b0
7 B 33 0.

ZIBEH SR FE R fn0/fnl io abort AFEIMITIEE, 4
TEAE end FHECERATE R A A, AT LU LR 74
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B 1, K5EM io abort #{E.

T AERELE bus driver A, io abort fir %32 R
il CRUZEFAE V7 I bk 2= A 2 PR, A o AP 3K
B, BLAT %R AR E 1 AT LA do abort 4
1, I A A R ROR -

11.4.3.1 SDIO AHB 20 M % 5% 217258
NI ZF 74, 7E SDI0 M & WIaE Ak B B A
TR, T2 wrapper I 2SECA 1, Wrapper F #5155 4> 2 2% HSPT #43Ui B SCAY o

% 93 SDIO AHB 2k Z7 17 %

i | B hr5E Vil Ejiipa) g
0X0000 RO Rsv
0X0004
0X0008 CIS function0 | [31:0] | RW CISO fE RGN B memory HH A ¥ A% Hhdik o 327 b0
address CISO SEPRTEfEHEaA AL =0x01000 Cisifir ek
) +HiZzimE bk
0X000C CIS functionl | [31:0] | RW CIS1 fE RGN B memory HH AP ¥ A% Hhdik o 327 b0
address CIS1 SEPRTEfEHC Al =0x02000 (i A HChfhH
) HiZfw e bk
0X0010 CSA address [31:0] | RW R AE A 15 V5 ) CSA ({6 B bk, FLJRERAN 327 b0
CIS BLEAMI. ABLIHHASRF CSA
0X0014 Read address | [31:0] | RW FISKAE DMA A memory BB kAL, BE | 327 bO

Data Port AFf7a% n] LASZILGT & St N %6 memory FAHE
BeVE CEI7 rl k4 0x00+ Read address). fEANY
T, AR, FIEE N 0

0X0018 Write address | [31:0] | RW FH ok & DMA M) memory B HIR 0 GHEE, BlE 32” b0
Data Port 7 {728 o] LASEILXS R 48 A #6 memory M5
#efE (BIYG bl Ay 0x00+ write address). fEA
B, AR A, BRILERE N 0

0X001C AHB Transfer | [20:0] | RW SDIO Wil An ML, FER AR ZEBIEERIED, & | 327 b0
count BRI E D AT
[23:21]RFU
0X001F RO - rsv
0X0020 SDIO Transfer | [20:0] | RO — B, NI SDIO ¥k N RIS 327 b0
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count

. HEIR LG, BT ZFA RS E I B N
TRITFETH
[31:21]RFU

0X0024

CIA register

RW

[3:0]:CCCR Revision. 4~ 4" h2
4’ hO0 CCCR/FBR Version 1.00
4’ hl CCCR/FBR Version 1.10

4’ h2 CCCR/FBR Version 1.20

[7:4]1SDIO0 Revision. #k# 44 h3
4’ h0O SDIO Specification 1.00
4’ hl SDIO Version 1.10

4’ h2 SDIO Version 1.20

4’ h3 SDIO Version 2.0

[11:8]SD Revision. Ht4& N4 h2
4’ h0 SD Physical Specification 1.01
4’ hl SD Physical -Spec-1.10

4’ h2 SD Physical Spec 2.0

[15:12]10-Device Code. 4 A 4’ h7, BIAH
SN WLAN 4% o

[16]csa support, & AN 1.
0: AR CSA
1: 3Z#F CSA

BIBEALIT, [ 75 2 B A A7 45 0.
[24:17], Extended 10-device code
E N8 b0,

Fnl ) standard 10-device code {13 J&.
[25], SPS, #40 1, B Fnl SCHERIIFE
0: A3CH

1. 3CHF

[26], SHS, A M 1, SCRFm®

0: R3F

1. 3CHF

327 h06017

232
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W Winner Micro
IV BT

[31:27] :RFU
0X0028 Program — RW [0], function ready. hc8051 fE52 Rk SD WIUA4L A7 | 16" h 02fc
Register B Fnl SfEeslcld)s, BEAZEFFEE, | SD EHL

FRB Fnl Q2RI TAE. 89 0

0:Fnl not ready

1: Fnl ready

[1], funl read data ready. Fnl #E##F[4 SD FEHL
MR, BAZAF A MRS,
TP f7 9% (Interrupt Tdentification), i%
bit HENHEZE. HEN 0.

0: JCHmEL FHL

1. ARG TN

(2], SCST. SCHRFEZEHT SPT ik, SRE AN 1.

0: A3CFF

1. 3CFF

[3],SDC. FnHi SDIO RAEZHEALRFIN, SCRHAAT
CMD52 fi 4. BRAEN 1

0: A3CFF

1. 3CFF

[4], SMB. SDTO k% HF CMD53 ] Block f&4. #& N
1.

0: A3CHF

1. 3

(5], SRW. FnH] SDIO R SCHFEEAE T, SRE N 1.

0: AN3CHF

1. 3

(6], SBS. #5M SDIO RCFFHAL/KE . AN 1

0: AN3CHF

1: ZFr

(7], S4MT. #5H SDIO -R3CHFFAE 4bit £ Block Hidifk
BN A T, BN L

0: A3CH

1 SHF

[8],LSC. #5H] SDIO R B % . HRE N 0.
0: WA

1 AR# B
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W Winner Micro
IV BT

(9], 4BLS. #xH] SDIO Fjfe— MRk i, EH3CHF
Abit HEtE . BN 1.

0: A3HF

1. SHF

[10], card ready. J&7T SD W45 S, LEELL
BUG, ZEASAEIE )1, bRl SDI0 (FAH
73 CAdERLr. FARNEIZE S, B LIRCEY)
SEAGIN TN Pl Z474% . _ERESEAI N 0.

[15: 11],RFU. #E N0

0X0034

OCR register

RW

[23:0], TR aEAFes, NHMHmEE, TEAKRS
THLLAF TG B VLA . B v 247 hff8000.
HAERE Bit ST HETEE

0-3 Reserved
4 Reserved
5 Reserved
6 Reserved
7 Reserved
8 2.0-2.1

9 2.1-2.2

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

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

327 hOOff8

000
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W Winner Micro
JV\ BREEM AT

0X0038

RW

__ rsv 32” h0

0X003C

CD State

Register

RW (0], FrHISD dat [3]HiHLk Ly RBHPIR o 32" b0
0: LA

1. B3R

Fi N AHB i ZA AT DG % 27 A7 25 17 1]

TE: AHB X iZ A fF a5 I SR 1ESE R & AEAE
CCCR7[7] CD HIMA.

[31:1],RFU

0X0040

Fnl Ena

Register

RW [0], ¥RBH Fnl 2 E#EdfE. 32’ b0

Fir N AHB s e #a] AXHZ B AE s Ui 17 o
VE: AHB XTZ A AR S HE 4 RSB
CCCR1[1] IOEL f1{A.

[31:1],RFU
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W Winner Micro
I\ BEEMET

12 HSPI/SDIO Wrapper 35l %%
12.1 ) REMER

o & LI 4% (SDIO A1 HSPT) S8 RN i N AR AF 2 (A AE 1) DMA #84F  B3E B T ATHE 2247
IBRBEPE A HLAZ ], ROE S BERAF e SR, AT R A ) = A 55

SDIO0 A HSPI #Ridid wrapper #5245 1 _LAIALAC AR, P sl ar & CLLRFE —A R . N T ik
TE, HZAEge N b T BT4% SDI0. HHN 29 47 24 AE [EAEiE T HSPI

TEERIRE, T RIS SDI0 TXARKHE2, Rebl R BA BHCHIR, 31T SDIO_RY A {748,
R B RIS

T AAE AR L emd 7B RO R EAEERMIX 7, AR A &l 1E A g fdmar &, Warbl
FRAR R . 21X iy S BRI IX A, arliE R X, R KE - RabT 256
T, MAEREEAT LR, RREAX NKEEET 1K, RGN MEERS, B
JEHBRAFECE . TR XM EER A 450, ARl R Ty 2 IBIE

12.2 F BRI

SCHRETR SR BUR RS
SFF DMA Thig
SRR R S
SCHRETMT AR

BOR AT 20 4096 75 HhE

12.3 Thpetid

12.3.1 BATHEdEE IR

AT RS LA (SDIO i HSPID [ 4% (W801) RIAEHE I 1A«

Y ) N B & R HE I, SDIO B HSPT BRI BI%E J5, 238 id WRAPPER 0 4{Hs 5542 214208
BD, 7 A= r 3 0 P R A EE R0

B2 BD HER T
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W Winner Micro
SN BRER T

31 0

V1d[31] RSV word0

Sdio_rx_info_si
Frm len[25:12] Rxbuf0 offset[11:0] wordl

ze[31:26]
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
T A

Lvld, UNBER, RosAATHGIRFRE A 300 B R0 .

2. rxbuf0_offset: FiHihlt, FXFF5, Fn802. Wity — NG MFTIEM
FAEXT T sdio rxbufORI Az bk .

3.sdio rxbuf0 addr: Fo5Hubl, FX45%, EATEIEMIE —A4 A buf
FeHh k.

4. sdio_rxbufl_addr: FHiHhhl, X5, AT EIE WIS = A9 Bbuf
FEHbAL

5.sdio_rxbuf2_addr: FHHuhlE, FXFFF, FATEGREWIEE =9 F Fbuf
FEHbAE

6. next_sdio rxbd addr, FiiHhlk, FEX5F, F—1sdio rxbdffjFEHht.
7.frm len, FHKE, R LTEHEKE, ANMfhsdio rx info.
8.Sdio_rx_info_size, FHWKE, Finsdio rx_infor ik, W24
T

R B K WIN4096, B 5 =AM He Rxbuf0 of fset HUXF 4780
HIZE—N A (Alsdio_rxbufOFR I FD » XMRIKHKPANDH, e
NI A7 B A AR 3 AT 5048 K P RN bu £ [ 52 160072715 K1
KeHE MR B AET 2N 2.

26 SDIO £z BD Hifiik
24 W801 ) SDIO BBl # HSPT AEHAs I BB e A %5, BH RXBD, JFEHIWT V1d Ibr&.

12.3.2 FATEIEWAL DAk
1 W801 A4 #5422 1) = R 4% AR BRI g, SRRSO ROk AR ME 5 4F, SRJS, 3@ %01 WRAPPER 404 %
#, WRAPPER j@id SDIO B# HSPI (¥ Ii{5 5 a8 kN = B & RN B AR B &, 8 Rk S )
WRAPPER 7™ AF 3 5 i Hh Wit A o

%5 3% BD FIR
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W Winner Micro

FVva

s fE 0 L T

31 0
V1d[31] RSV word0
Sdio txbuf addr[31:0] wordl
Next sdio txbd addr[31:0] word2
Tt B :
Lvld, UABER, RomZMufidFFe mm] R IE ST .
2.Sdio_txbuf_addr, FHiHuhl, WIUFEXSFF. FERAHIRFF 48 7 K% S
R bl . ZHEE AR T8 sdio txbuf IEEHHEE — 1R, CUE
ELE [ 2 7E T B TF 4G Ak ) PR INLLCA A2k sdio txbuf il .
3.next_sdio_txbd addr, Fiiibt, FX5F. F—"sdio_txbdffjFEHht.
27 SDIO Ji% BD iR FF
12 4374 iR
12.4.1 #7280
# 94 WRAPPER 4%l 28 25 17 2%
Wt
Mt 2R %y il iR SAfE
0X0000 | WRAPPER AW IRZS 2717 7 INT STTS RW iy A B B I R Wk A 0X0000
0X0004 | WRAPPER H Wit & 2717 7% INT MASK RW iy A B B I b T 75 B 0X0000
WRAPPER FAT#r 242 RW AT A RS 0X0000
0X0008 AT AR w AT UPACHD, AVATL T e B
s
1T Rz RW 17674 buf 7 RLL 0X0000
0X000c WRAPPER F47#r4 buf w4 DOWN' CUD_BUF AVAIL T4 buf BB
ZATA
N RW B/~ sdio_txbd BERFHIARFFZT | 0X0001
0X0010 | SDIO TX A RE & 17 2% SDIO_TX BD LINK EN fg; sere-tx FHPATS
X
RW Al sdio_txbd FEHMIHLAE, FF | 0X0000
0X0014 | SDIO_TX BEFe bt 27 745 SDIO TX BD ADDR o
- 7 TERITE, WIG E
0X0018 | SDIO TX {# HE & fF 2 SDIO_TX_EN RW SDIO R IEMiE & 0X0000
0X001c | SDIO TX JIRA&FfFas SDIO_TX_STTS RO SDI0 K iEIRA& 0X0000
RW FE7R sdi bd BER AT | 0X0001
0X0020 | SDIO RX HE4fdi i 27 17 o SDIO RX BD LINK EN 7;; seretx e
X
RW AT sdio_rxbd $BAIMHBEE, 7 | 0X0000
0X0024 | SDTO RX 44 Hhhl 2717 7% SDIO RX BD ADDR o
e TS, YIBILN ERE
0X0028 | SDIO RX f¥i fiE 2517 % SDIO RX EN RW SDTO Bk i fii e 0X0000
0X002c | SDIO RXIR&EfFas SDIO_RX_STTS RO SDIO TR 0X0000
WRAPPER CMD BUF Jthhl 2% RW FAT emd buf FHihE 0X0000
0X0030 CMD_BUF_BASE_ADDR
74
0X0034 | WRAPPER CMD BUF SIZE %74% | CMD_BUF_SIZE RW Cmd buf FH K/ 0X0064
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W Winner Micro

FAANER XX ik
E | | | |
12.4.2 WRAPPER th WrIRAS 2547 2%
2% 95 WRAPPER H IR A& 2 17 2%
fr i iE BRAEVLIH BhHE
[31: 4] | RO fREE
[3] RW int_down_cmd 4T cmd Mgt K. B 175 0. 17 b0
[2] RW int up_cmd 4T cmd Wi PR, 5 17 0. 17 b0
[1] RW int_sdio_txfrm FATHHEMIEEFW . 5 15 0. 17 b0
(0] RW int_sdio_rxfrm _EATHEHRMWIZE AW . 5 175 0. 1’ b0
12.4.3 WRAPPER H i lic B 27 17 2%
2% 96 WRAPPER Wit B 27 47 2%
fr i HAEULEA SHHE
[31: 4] | RO {R ¥
[3] RW int mask down cmd FAT cmd WiGE T W R R S AE RS . 1 NFERL, FE. 1’ b0
[2] RW int mask up_cmd AT emd M5 A BB ki A AR 0% 17 b0
(1] RW int mask sdio txfrm NATHEIE WiE Bk W 5 il 2R A7 28 1”7 b0
[0] RW int mask sdio rxfrm AT MW TE B W B R E A7 A% 17 b0
12.4.4 WRAPPER FAT & ik 27 (758
% 97 WRAPPER I LR LE AT
VA i iH BAEULEH HhifE
[31: 1] RO R
o] TEAE FAT omd WU, FEAFBICAIA 1. M52 EAT omd A4, g | 17 b0
0 RW
B3 HEE 0, JF774 int_up _cmd H1HT.
12.4.5 WRAPPER F4T#nr2 buf Fi4E 29 (758
#* 98 WRAPPER FAT#n 4 buf #eh 7747 4%
DA i iH HAEUL R BEHifE
[31: 1] | RO R
- RILTETAT ond J&, BEERKILALRE 0, [N, Y E LB e F T g | 17 b0
0 RW

G, KU E 1.
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W Winner Micro

FAAN FEXC % 48 1 PR T
12.4.6 SDIO TX BEIE(FRE 217 ve
% 99 SDIO TX HEdEfd e fr o
fr i iE BRAEVLIH BhHE
[31: 1] | RO 3]
sdio_txbd HEREMRE, AN 17 bl
AR, EAEALFESE R — A sdio_txbd R TF, B
[0] RW next_sdio_txbd_addr $&FIKF—MER . FULALTERL, BEAELL I 52 R — A
sdio_txbd J§, & Rk,
S+ HSPT [F]#f3E
12.4.7 SDIO TX #Epethhl 2517 2%
2% 100 SDIO TX #h4Ethhl 271778
fr i BBV SHHE
7 sdio_txbd FATHE, Bl ERRE TR T, R 327 ho
: : VIAEI [ F 75 B B e A RS, MR IRAL PR S B — AN K% buf J5, ¥ sdio_txbd
31: 0 RW
FRFTHH) next _sdio txbd addr 53 £ A 1FES.
X+ HSPT [FJ#3E T .
12.4.8 SDIO TX fHifE 27 frae
% 101 SDIO TX ffifigZi (748
VA i iH ARV HhifE
[31: 1] | RO ]
SDIO KIEMUSifE, B K. 17 b0
B 7E 2 3 52 BRAFANIAF sdio txbd HORFFE, KubfrE 1, LUE%I SDIO ALk
" FETEHI ROEHIR 7T . SDIO BLH B AL A 20, 0 B S A 1
0 RW
sdio_txbd, I5EEKRIEMIFRE.
T 1 2 58 AR 27 77 SR 107 0 BAE .
X+ HSPT [FIAEIEH o
12.4.9 SDIO TX RS FFas
2 102 SDIO TX R Zifrse
DA 7 iH ARV BEHifE
[31: 1] | RO ]
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W Winner Micro

JV\ EREERRT
SDIO KI%IRAS 17 b0
0: SDIO H T W HRIEHIARSR, CiFLRKIRRE
o W 1: SDIO AL T Aikil e
Xf HSPI FIFEEH
12.4.10SDI0 RX #EHE{H it %7 17 25
7 103 SDIO RX HEHZ 0 fit 27 17 2%
Az i ie) BRAEYLHT ShrfE
[31: 1] | RO TR e
sdio_rxbd BEBEAERE, BIHIK 1bl
HUAI AR, WEALE SRR sdio_ rxbd fEIRSF, HEALE
(0] RW next_sdio_rxbd addr FEAIIF N — MR ARG BEAE LI R —A
sdio_rxbd J&, & LRI,
Xt HSPT [IFEEFH -

12.4.11 SDIO RX #EizEHhbL 2577 28

2% 104 SDIO RX #4thhl 271778

il

BfEH

BAfE

[31: 0]

RW

M} sdio_rxbd FAi AL

HAEIS [ 75 B B A A7 3%, B R SE L — R I buf J5, 4§ sdio_rxbd
R next_sdio_rxbd addr B B IL 2 1E A%

XF HSPT [FIFEEH .

327 ho

12.4.125D10

RX 1 8 &7 17 2%
% 105 SDIO RX {fifEZi {728

Vi ik

BAEULEA

R AfE

RO

TRE

(0]

RW

SDIO UL MU RE, A AL

7R SE AN IR 7T sdio_rxbd FIRFFSS, HGULAIE 1, LUEK SDIO Btk
AR UHAR T o SDIO BEBRAS I 2 A2 A %5, U B B i Y
sdio_txbd, JF7EEENIITRRE .

T B 3 58 B 7 A2 25 1038 0 1.

Xf HSPT [FIREEH o

1’ b0
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Winner Micro
B K 4 P T

12.4.13 SDI0O RX IRAZif7ae
2 106 SDIO RXIRAS AR

[31: 1] | RO Tred
SDIO BCIR A« 17 b0
0: SDIO HIT-3AH A I LATHIA T AT A4, CAF IR ORRE
1: SDIO Ak FHEWrid A2 e

Xf HSPT )£

[o] RW

12.4.14 WRAPPER CMD BUF JE:Hihlb25 475
2% 107 WRAPPER CMD BUF JEhihl 25 7 42

T4F cmd buf Fthidl. 327 h0

[31: 0] | RW
AT emd buf FEHuhE NiZIEHE N T emd_buf_size.

12.4.15 WRAPPER CMD BUF SIZE Z¥f75&
2 108 WRAPPER CMD BUF SIZE 25f75%

[31:12] | RO {R ¥
[11: 0] | RW emd buf FA KN, WA 4 FH RS . 127 d64
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I\ BEEMET

13 SDIO HOST #4424 2
13.1 ThEeAEA

SDIO HOST # szl gt fit T — e Ui i 2 &8 N £ (SDI0) DLK MMC RIE7#:11 . B
i I 375 SDIO 2.0 WA SDIO #4A1 SD Fik 4. TERLA CK, CMD DAA 4 IREHE 4 .

13.2 FERME

HEZ¥ SD RV 1. 0/1. 1/2. 0 (SDHC)
HEAE SDIO NAFRAIE 1. 1.0

FEZE MMC JHYE 2. 074, 2

FIECE O B e, SR LS 0750MHz
SCRERRUE MMC £211

YRR K 1024 FF5 ) Block
IR E AL TIRE

H /] Command/Response CRC A /R4 ;
HZhEHE CRC A /Kb

AIACE timeout Al

HF SPT. 1 B SD A 4 Eb4F SD AR
SCRE DMA B ARt

13.3 Thpetiid

13 4% 7 ik
13.4.1 FAFERAIR
i # b | ZFAEERATR E2S fr %8 JE Wi W SEAH
Bil
0x00 mmc_ctrl RSV [15:11] | RO
[10] RW SDIO E&f51d At 17 b
‘17 fifk SDIO BSfF
‘0" ¢ KM SDIO Ay
(9] RW SDIO Hrlkifd A 1’ b0
‘17 . SDIO hiiffiRE
‘0 : SDIO KA
(8] RW SDIO A fd R 1’ b0
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‘1 : SDIO
‘0’ : SD/MMC
[7] RW SD/MMC/SDIO % 1 4 5 F& 17 b0
‘17 . 4 bits
‘0 : 1 bit
(6] RW SD/MMC/SDIO f& %=t 17 bl

‘1’ : High-Speed Mode

‘0’ : Low-Speed Mode

[5:3] RW SDTO/MMC/SDIO % [ b o Ze g 4% 3’ b000

%% Table 2

(2] RW SDTO/MMC/SDTO % F 5K B 3 Qi 17 bl
‘1’ : open DrainMode
‘0" :Push-Pull Mode
[1] RW (ERe Eawrides 1’ bo
T AZEFE R

‘0" M mme_port FAFERILEE
(0] RW Uiy AR 2k % 1’ bl
‘17 : MMC mode

‘0’ :SPI mode

0x04 mme_io RSV RO [15:10] 6’ do
RW [9] SDIO cmd12/10 Abort #r:& 1’ b0
‘17 - KAATa R EN end12/10
Abort
00 BRESETAA AR endl2/10
Abort
RW (8] SDIO &)@tk 1’ b0

T BRI AT A R A R
T0 Y AR T JE A B

LR LINE

RW [7] Enable auto generate 8 null clock 1’ b0
after response/command or single
block data

FEW S/ iy 4 B AN S B B B0 AR
8 A~ null HfEhIhfE

1 fiRe
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I\ BEEMET

‘07 1 KM

RW 6] Enable auto receive response after | 17 b0
command
FE A4 J5 H BB B 3 fE
‘17 flige
‘07 KM

RW (5] SD/MMC/SDTO 3t LI 8H4E 1= 8 A null B | 17 b0
i A
‘U ERSA null B
‘07 RIEbit 3 WE BWEL/ K
Edr 4

RW (4] J9CID F1 CSD BL¥ih. K% CIDEL | 17 b0
# CSD 4, SD/MMC/SDIO ki 4
7 CMD £k - [F1%5 136bit CID #¢# 11 CSD
B, MiELE bit N 1E, CID B
CSD H it Hs fE At E fir & buffer X
[135:8] Hi;

RW (3] bit[5] Jy 0 MR/ fir &t P% 1’ b
U7 BRI
‘07 Kikdr 4.

RW (2] WH  H3) 8 null W/ M4 /MRAL | 17 bo
i Thik
‘U EREEE) 8 null B/ 4 /m
JSEH
07 SKRMIEZN 8 null B/ fr 4/
JSE A% .
g bit 5 5 bit3 WHE, AW 84
null W4, 0 response EREALHIAr
Ao AEHSERG B bit HANERR;

RW (1] Pazkiezizipan) 1’ b0
Tl el
‘07 Bk,

RW (0] BE A H 1’ b0

1 fEEE B S EdE AL
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‘07 RMIE BB .
LR E R, I bit K A SE R,

0x08 mmc_bytecntl RW [15:0] | BB Lm i 7 e 16” h0200
0x0C mmc_tr blockent RO [15:0] ZHARPERR, CERBdESTEEs | 167 h0000
0x10 mmc_crecetl RW [7] SD/MMC/SDIO  port CMD Line CRC |1’ b0

circuit enable.

SD/MMC/SDIO ¥t CMD £k CRC Zhig
‘17 fiERE.

‘07 ¢ kM.

RW (6] SD/MMC/SDIO 3t 11 ¥#s £& CRC Thfg 1’ b0
‘17 ¢ ffiRe.
‘07 RMI.

RW [5] f#iEE B3l CRC FE X crc status 17 b0

‘17 ¢ {fif%, Zere status =37 b010
B, P4 cre CIRZSHW, SEIEL
Fdi stop ST, FEH mme_iol0] B

# mmc_io mbctl[2:0] FuEiERR;

0: %l‘ﬂ;

RW [4] £ response XIS % A LI RE 1”7 b0
‘17 ffRE
‘07 ¢ KM

RW [3:2] DAT CRC selection. 17 b0
DAT CRC i%F¥

%% Table 4

RO (1] CMD CRC 4% 1’ b0
RO (0] DAT CRC #i% 1’ b0
0x14 cmd_cre RSV RO [7] RSV 17 b0
RO [6:0] CMD CRC #Ff748H 77 do
0x18 dat_crel RO [7:0] The DAT CRC &AL & 7728 {H NA
0x1C dat_crch RO [7:0] The DAT CRC mifor & 17241 NA
0x20 mm_port RW (7] SD/MMC/SDI0 port Rgfzk(s5. 1’ b0
RW (6] SD/MMC/SDIO port CMD #£1% %5 1’ bl
RW (5] SD/MMC/SDIO port HEL(E 5 1’ bl
RW [4] H3Zh #A Ner B IIAS 1’ bl

1 {FREEBIGE Ner .
‘07 RMIEZNEE Ner I
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RW [3:0] Ner EBHSHEUH 4’ hF
(SD/MMC/SDTO R 40 %) .

0x24 mme_int_mask RSV RO [15:9] 77 do
(8] SDIO #HlELk 1 hilr Bl 17 b0
‘17 0 ABElk
‘07 ¢ BEilL
(7] CRC R#A token A% I bR 17 b0
‘17 0 AhElk
‘07 ¢ Bk
(6] A A B Ner A A W B e 1’ b0
‘17 0 AHEK
‘07 ¢ bRk
(5] LRARPGB W Bk 1’ b0
‘170 AR
‘07 ¢ bRk
[4] ZHARPALAR TE T R 17 b0
‘170 AR
‘07 ¢ BEil
(3] A4 CRC i rv I o7 Al 1’ b0
‘170 AR
‘07 ¢ BEilE
(2] H# CRC A o= i i e 1’ b0
‘1 BRI
‘07 ¢ BEilE
[1] B 6 76 B T B 17 bo
‘1 BRI
‘07 : bR
[0] fir A H i 58 B T B 17 bo
‘1 BRI
‘07 ¢ BRilk

0x28 clr mmc int RSV RO [15:9] 77 do
RW [8] W: J&RR SDIO sk 1 T 17 b0
R: SDIO #i#Eek 1 Wik

RW [7] W: J%5K CRC IR token 4% HhIbr 1’ bo

R: CRC IRA token £Hi% HHRIRE;
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Bk bit A1, FIB mme sig[6:4]

RW (6] We V5B RN, Ner B T 1’ bo

R: & MIMANE Ner I H IBRIRES 5

RW (5] W: VEER 2 B R PGB B 1’ bo
R: 2 KRB A etk 25

RW (4] W: iRk 2 Bl Pt f e o s 17 b0
R: ZHlE B e b R A

RW (3] W EERAT4 CRC AR 1’ b0
R: 74 CRC # iR WPIRES
RW (2] W: JEEREHE CRC #5 iR Ik 1’ b0
R: ¥ CRC H5 iR IR :
RW (1] W VERREERAL e B 17 bo
R: B A i e b IR s
RW [0] W: 3 B i A AR S O T 1’ b0

R: iy & A& e P IR

0x2C mme_cardsel RW (7] SD/MMC/SDIO F il 4815 1’ b0
‘17 AfiRE
07 kM
RW (6] fiiE SD/MMC/SDTO K ¥ 4 I b 2% 1’ bl
‘17 ¢ flige
07 kM
RW [5:0] SD/MMC/SDIO i ] Sk %5 6" do

fd L7 A7 45 257 IMHZ B

IMHz=Fhc1k/ ((mmc_cardsel[5:0]+1)*2)

0x30 mme_sig RW [7] SD/MMC/SDIO port CMD Zk{= 5 17 bl
2 UL AT AE AR, SDIO 4% ] B A 7E B
P2l b A AN I B o S ELAE R b
THERS CMD 2k FARZ R4 A7 b B L 35 47
s
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RW [6:4] CRC status[2:0] 5% CRC status | 37 blll
token I ;
RW [3] SD/MMC/SDIO port DAT3 #i#E{= 5. 1’ bl
RW [2] SD/MMC/SDIO port DAT2 ##i{5 5. 1’ bl
RW [1] SD/MMC/SDIO port DAT1 ¥i#if5 5. 1’ bl
RW (0] SD/MMC/SDIO port DATO #i#i{5 5. 1’ bl
0x34 mmc_io mbetl RW [7:6] SD/MMC/SDIO NAC I Fil i 2 ‘b0

%% Appendix 2 —Table 5.

RW [5:4] SD/MMC/SDIO  Busy timeout scale | 27 dl
selection.
SD/MMC/SDIO 15 # 1T 768 B ¥ el ¢

2% Appendix 2 —Table 6

RW [3] SD/MMC/SDIO port IS4kt 17 bo
1: WV TFRRIRRIE, TR,
0: BHEp ETHR RIS, TREIREE;

RW (2] W E SD/MMC/SDIO0 % 14 H &4 ME | 17 b0
B et
‘1 fliRE
‘07 ki

WHEIEbit A1 (mmc_io[7:6]==11) £
filh & — > SD/MMC/SDIO 4>, WKL, 8
null WFER, ZEERIER. SBdE L
sete, Mbit S HNEZ.

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

direction.

e B 2 HlE AL s )
‘1 EHE.

‘00 SHE.

RW [0] Set SD/MMC/SDIO port auto multiple | 17 b0

block data ransfer.

B SD/MMC/SDTO0 i 11 [ 5h 2 s b ft
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WEMbit A1 (mme_iol7:6]==11) &
filt %% — > SD/MMC/SDTO [ % ¥4 B %
o BARPAHAE mme_blocknt

FHBRTE. BHIRER T, Jbit

EHHE.

0x38 mme_blockent RW [15:0] | Data block number register. 16" h0001
KR PR A7 2
i B8 P9 A7 4 52 A 22 HO0 B A i v
FALH R A KL

0x3C mmc_timeoutcent RW [7:0] Data transfer timeout count | 8" h40
register.

AL e A A

Time = Scale* bit[7:0]

Scale b it o 1% wr
mmc_io mbetl[7:6]1/[5:4] & X;

0x40 cmd buf0 RW [7:0] The cmd buf byte 0. Mapped to | 8" h00
command line bit [15:8]
4 buf I 0, M P a4 Lk

bit[15:8]

0x44 cmd bufl RW [7:0] The cmd buf byte 1. Mapped to | 8" h00
command line bit [23:16]
w4 buf A1, ME R a4A L R

bit[23:16]

0x48 cmd_buf?2 RW [7:0] The cmd buf byte 2. Mapped to | 8 h00
command line bit [31:24]
w4 buf T 2, MA P MGASL L

bit[31:24]

0x4C cmd_buf3 RW [7:0] The cmd buf byte 3. Mapped to | 8 h00
command line bit [39:32]
w4 buf T 3, ME P MGASL L

bit[39:32]

0x50 cmd_buf4 RW [7:0] The cmd buf byte 4. Mapped to | 8" h00
command line bit [47:40]
A buf FIH 4, ME R AL

bit[47:40]

0x54 cmd_bufb RW [7:0] The cmd buf byte 5. Mapped to | 8" h00
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command line bit [55:48]
w4 buf FI 5, WA ASL E

bit[55:48]

0x58 cmd_buf6 RW [7:0] The cmd buf byte 6. Mapped to | 8" h00
command line bit [63:56]
4 buf I 6, M P a4 L Lk

bit[63:56]

0x5C cmd_buf7 RW [7:0] The cmd buf byte 7. Mapped to | 8" h00
command line bit [71:64]
4 buf A7, M P a4 L R

bit[71:64]

0x60 cmd buf8 RW [7:0] The cmd buf byte 8. Mapped to | 8" h00
command line bit [79:72]
4 buf £ 8, M P a4 L b

bit[79:72]

0x64 cmd buf9 RW [7:0] The cmd buf byte 9. Mapped to | 8" h00
command line bit [87:80]
w4 buf A9, M P a4 L R

bit[87:80]

0x68 cmd buf10 RW [7:0] The cmd buf byte 10. Mapped to | 8" h00
command line bit [95:88]
fird buf FH 10, WG R G4 L

bit[95:88]

0x6C cmd _bufll RW [7:0] The cmd buf byte 11. Mapped to | 8 h00
command line bit [103:96]
A buf FH O1l, METRIAAL B

bit[103:96]

0x70 cmd buf12 RW [7:0] The cmd buf byte 12. Mapped to | 8" h00
command line bit [111:104]
4 buf FI 12, WU R4 Lk

bit[111:104]

0x74 cmd_buf13 RW [7:0] The cmd buf byte 13. Mapped to | 8" h00
command line bit [119:112]
4 buf FI 13, BN FImAL E

bit[119:112]

0x78 cmd _bufl4 RW [7:0] The cmd buf byte 14. Mapped to | 8" h00

127



W Winner Micro
I\ BEEMET

command line bit [127:120]
A buf FA 14, MRS B

bit[127:120]

0x7C cmd_bufl5 RW [7:0] The cmd buf byte 15. Mapped to | 8" h00
command line bit [135:128]
T4 buf FA5 15, MR HASLE

bit[135:128]

0x80 buf ctrl RW [15] HE G2 g R e 17 b0
Lo fil R BOR G b

0: PR

B5 15, WEHAARE DS B )i

<5

RW [14] 17 b0
DMA 175 3R 5% i

0:  ABEiiL:

1. Bri

R TEEERE dma 2 ATAC B LA 24
FEAERE dma J5 FFIC B 000 2 7728 JO R

RW [13] RSV 17 b0
RW [12] B FIFO IRZAE 5 B e & 1’ b0
1 BoE
0: Bk

o FIFO IREFES, mAER
BRI Bl FIFO full {55
RN FE# FIFO &5 5;

RW [11] BB G5 7 7 1) 1’ b0
1. 5
0: %

RW [10] DMA fff-4 L g : 1’ b0

1. fHREDMA $:1;

0: AHB 5 1 I B4l 2 47«

A8 DMA 352 I, 24 5 A4 58 B
HEE AL bit CREFRIL R 25

P L)
RW [9:2] BIEZARIE KEHE:, RANH |8 do

buf ctl[10]=1 %%,
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EE: BUREAREN 128 4> word, A
HERCE MR AR AT 127
RO [1] BIREATES 1" bl
RO [0] BUREAHIES 17 b0
0x100~ | data_buf RW AR AT NA
0x2FF
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JVN  BEREETEGLR T

Bith 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] #4H5%E X
Note: ¥mmc ctrl[6] =1 , #iHilgs TAELE SRS, base clk = helk;
Mmme ctrl[6] = 0 , #=HI28 CIEEAREME RS, base clk = clklm;

Clklm= Fhclk/ ((mmc cardsel[5:0]+1)*2);

Bit7 | Bit6 | Bits | Bit4 | Bit3 |Bit2 | Bitl | Bit0 e =]
X X X X X 0 X 0 ToAE N/A
X X 1 X 0 Trig | x 0 A% 8 null clk N/A
0 0 0 X 0 Trig | x 0 RIEmA 6
0 0 0 0 1 Trig | x 0 A E) 6
0 0 0 1 1 Trig | x 0 PR 87 17
X 0 0 0 0 Trig | x 0 i &+ 4B 8 | N/A
null clk
. 1 0 0 0 Trig | x 0 A% S a4 + 4T | N/A
I
1 0 0 0 Trig | x 0 A% % iy 2+ B2 W | N/A
1 N+ 8 null
clk
X X X X 0 1 Trig | 2 HU 5 A ¢ # +8 | mmc_bytecnt
i null clk
X X X X 0 0 Trig | 5 # 4 % #& +8 | mmc_bytecnt
* null clk
Table 3 Mmc io[7:0] VE4HE X
Note:

1. Table 3 WX T HJGMHAT,

FoAth #4254 CMD DONE  H

2. Table 3 FPigeJm AT AT 27 A Bde A 52 B P I
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gV .

KB B B 1

Bit3 | Bit2 data crcl M data crch HFERERHAR
0 0 DATO £k 34 CRC fH
0 1 DAT1 £k E3# CRC fH
1 0 DAT2 £k E4#E CRC fH
1 1 DAT3 £k E¥ffE CRC {H
Table 4 mmc crctrl[3:2] VE4HE X
| 1 Trig 0 0 BZ YA+ h+8 null | mme blockent
clock +¥i¥E

1 Trig 1 0 | EZHar4+mi+8 null | mme blockent
! clock +##

X X 0 0 Trig EEANE Ve mmc_blockent
X X 0 1 Trig ISESEAET mme_blockent
Table 5 mmc i0[7:6] Al mmc io mbctl[2:0] VE4HE X

Note:

1. Table 5 HRTMAIERAE 2774 2 Bl se st i, Sl 2 AL Sl e b i, DA

& CMD DONE A7

2. I R AN, ZHEHRE SR TR AN 2 A, i AR R I T

Bit7 Bit6 iR ET:-Riva
0 0 lus
0 1 100us
1 0 10ms
1 1 1s

Table 6 mmc io mbctl1[7:6] NAC #E A A W B 15k $&
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Bit7 Bit6 B [ L7
0 0 lus
0 1 100us
1 0 10ms
1 1 1s

Table 7 mmc_io mbctl[5:4] Ui I EE B o b BT 6 5
Note:
1. 4{FHH DMA B2 1, DMA {5 RE 75 BT I
2. WRAMEH AW, ML @4 /WN/8 null clock B, AIUAZEW mmc_iol2]; &
BRI, FTUAE W mme i0[0]; UfEHn 2 B ARy, PTLAIE# mme io mbetl[2]
/mmc_io mbetl0];
3. Y Ner EN AR, Lo b, il ZmimE — L,
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14 SPI Fsifill 7%
14.1 DhaeMEA

SPT f&H#i 47 4h5#% 0 (Serial Peripheral Interface) HI4E5. SPI & —Ffhmid. X L. [FEHIEGE
2. SPT (iEfE IR EAR G R, BRI EMTT LA, IMEAEEH A EREM DD,
La/b 4 R, Fs b 3R bl CREfERRD AR SDT CBdEHA ). SDO (EdfEHtt ). SCLK
(I CS (i)

14.2 T B

BERI 1R SPT F#c#%, Wl fEJy SPT M+

RABFHGEER %A 8 AR E [ FIFO

master 3 #F motorola spi ) 4 #i#&=, (CPOL, CPHA), TI B}/F¥, macrowire B} %
slave 3 #F motorola spi HJ 4 F#% =L (CPOL, CPHA)

SCHREA U T AT T

FE B SHF bit fedi, BARSHF 65535bit &4

B SCRFE KL byte B FR

MBI spi_clk FKIHpIHR g 248 APB 411 1/6

14.3 Dhaediid

14.3.1 FMATHC
SPT &l 45 BE SZ FF & & /F v SPI il 5 £ 144, 3 Rrik & E N SPT {5 Wi . B % & SPI_CFG 2547
A Bit2 n] LR BT 525 = A .

14.3.2 PR A S H

VENF R AR, Bt E SPT_CFG A7 7748 Bit1(CPHA) A1 Bit0(CPOL), W LAfiH:437]LL MOTOROLA
SPT DU A ke A AL fEdE . CPOL J& HI SR E SCK i 815 5 25 INET (1 HE T, CPOL=0, 7% [N HL T ik,
CPOL=1 I, PR FEF-JyrE i F o CPHA J& FH R k@ RAET ZI00, CPHA=0, FEREANE MR8 — AN ik
FE, CPHA=1, FERRANFEHBAMIEE /NP IRAE . 38 0] LUdd % & TRANS MODE #7285 K 1 B F 1 % LA TI
I i microwire I P RAR A, PRI P N AL EEE K S AT

PR MBI, A SZRF MOTOROLA SPT A PUAAR 3, K Ut £ 2 8 i B 5 11 9 e e i A R )
Ao RS

14.3.3 wRI AL
FIFO fFfifd2 — MBS IO g, BIEE— b NF A RS — Mg, b —ME it ds
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gV

JK s 11

LT

M, =N TRAPERR RS H 1 o SPT #HI3REE A T FAS (BOR & — N IRE N 8 51 FIFO
AR, DAEINEIR AR KBS LR A A FAREN RS, M
PLIE L % & MODE_CFG 2747 #%11) Bit [8:61F1 Bit[4:2] A LL# & RXFIFO Al TXFIFO [ trigger level, LA
AR EE R T RVERE B SR . FIFO (¥ trigger level #fili 5, Munl A rhbrek - DMA, K

MR B TXFTFO B35 #8208 M RXFTFO $§F% 22 9 77

14.4 FAFA

1441 ZF(F8s%%

# 109 SPI ZFAF 2843

REGiTERe. W]

Y% bk 2 %"y i el iR BAHE
RW DL 2 3T [ A SE TR EEA T — | 0X0000 0000
0X0000 JHIE A B A CH CFG A BT B T -
EI=,
0X0004 SPI fit & 27 £ 7% SPI CFG RW X} SPT {5 AH S T T e B 0X0000 0004
0X0008 i i C B A A Clk_CFG RW FH DA B Bk 24 2 50 0X0000_0000
0X000C U B A s MODE_CFG RW fic B A& S =X 0X0000 0000
0X0010 Hh W i B A A SPI INT MASK RW B M B AF BEAH o by 0X0000_00FF
0X0014 IR B 74 SPI_INT SOURCE RW H & R 0X0000 0000
0X0018 SPI IR T4 SPI_STATUS RO B|%5 SPT @15 AR RS 0X0000 0000
0X001C SPI B &7 745 SPI_TIME OUT RW BEE SPI @5 0X0000 0000
0X0020 BE R IE AT SPI_TX DATA RW TX FIFO, FFAfs RIZEHHRE 0X0000 0000
0X0024 R A 7 4 TRANS_MODE RW BB B R 0X0000 0000
RO FE MBI A BURE 2 | 0X0000_0000
0X0028 B K E T SLV_XMIT_LEN -
? " o U P B K
0X002C RSV R 0X0000 0000
0X0030 BB A A SPT_RX_DATA RW/RO RX FIFO, HTfAaisia| %k | 0X0000_0000
14.4.2 HIERLE A58
110 SPI J@IEACLE &7 2%
£z Vil HyEULA Sl
[31] RSV 1’ bo
[30:23] | RW RX_INVALID BIT 8" ho

TR BWCB AT AR, BT /D bit RIEBEIE, XTSI T EEEY)
i, AHEN Rx FIFO. A RSHIEHEHEA Rx FIFO

ARAFAra 5 Tx/Rx length FL& (o fefa SEPrqr A Rx FIFO BRI B0 Tx/Rx
length — RX_INVALID BIT

VE: master BislH 2%

Motorola/ TT A0 4k
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[22]

RW

Clear FTFOs, iRk Tx Ml Rx FIFO FA 2%, [AI [0 2 A7 master Al slave T AL
(C B F A7 SR

17 b0: ANiEER FIFO

17 bl: WERAM

BAEE 1, WSO

#: master/slave G L

Motorola/TI/microwire =A%k

1’ b0

[21]

RW

continue mode, ZMAT, spi KIEASZ Tx FIFO M., FFalikhi, HEE
A 56 B

17 b0: normal, Tx FIFO %¥J5, #4547 FIFO drtl IR, SCK 4= 1LH0%L, M2,
Rx FIFO i), SCK 5 ib#%%, S5 RX FIFO 4 2% (A Bl 8l

17 bl: continue mode, Tx fifo %%, {y] LAMEH, B ALK, (HILR AR rx
fifo i, MIFFEE M, HE rx fifo i MFHONIE

HE: master AL

—RAFR T, ABEIZE.

TFIRZAEA, IR tx fifo AR, A e BB RIEE % Frik
RS S, /330 spi master

Motorola/TI/microwire #Ez0H %%

1’ b0

[20]

RW

RxChOn, fRSCIE B2 15T 5
1”7 b0: Rx channel off

1”7 bl: Rx channel on

7E: master/slave #iH XL

Motorola/TI/microwire #Ez0H %%

1’ b0

[19]

RW

TxChOn, AKIXIBERAE I
1”7 b0: Tx channel off

1”7 bl: Tx channel on

vE: master/slave #\H XL

Motorola/TI/microwire #Ez\H %%

1’ b0

[18:3]

RW

Tx/Rx length

Spi FEALHIN, AR SCK %

RN I S W T R B BRSO (K

* (TxChOn=1, RxChOn=1) I}, FIRAIXM bit #, PLLECRIRNH bit 0 (R
Pl % /> 5 RX_INVALID BIT #5¢)

4 (TxChOn=1, RxChOn=0) K,

FARRIEM bit %,

16" hO
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24 (TxChOn=0, RxChOn=1) H¥,

TR RB bit BRI Z > 5 RX_INVALID BIT A5G, SLPriBafi 8y Tx/Rx
length — RX_INVALID BIT)

2 (TxChOn=0, RxChOn=0) F,

VE: master X

Motorola/TI/microwire HzH %L

(2]

RW

Chip selects

1’ b0: SPT_CS HUZET A0
1’ bl: SPI_CS HXMfEE N1
V¥: master H%X

Motorola/TI/microwire #Ez\H %%

1’ b0

(1]

RW

Force CS out

17 b0: spi_cs {554t AR

17 bl: spi_cs &St B s, BAgmti{E oy Chip selects

A5 5l A Chip selects AT LASEELSH csn {55 W 4mfE, RIZ(E5 N 1 B, spi_cs
= Chip selects

7E: master R

Motorola/TI/microwire #Ez0H %%

1’ b0

(0]

RW

SPI start
4 SPI ARk # K i%, 5 1 N spi G TR, ZJ5, AZHAE
17 b0: %1k spi TAE

17 bl: i3 spi —UCRESER, BEA%E

HE: master AR

Motorola/TI/microwire #Ez\FH %%

1’ b0

14.4.3 SPI fiil B %1728

% 111 SPI i & 51725

Pl

BAE UL

BAE

[31:19]

RSV

137 ho

[18:17]

RW

FRAM FORMAT

27 b00:motorola

27 bO1:TI

2’ blO:microwire

27 b11:RSV

1% master SCREIRAN FKINHHL

V¥: master H3%X

27 b0
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FVva

s fE 0 L T

[16] RW SPI TX pin always driven 1’ b0
1’ b0: spi it AAHE spi_cs AR, BIRF, HEMEAH=Z
17 bl: spi finth—E AWK, BIAERA IR
VE: master/slave #AG Rk
Motorola/TI/microwire FzlH R
[15] RSV 1’ b0
[14:12] | RV cs hold, spi_cs {EXCHRAL 52 MU FFSEA AT, B spi_cs B hold i) | 37 bO
37 b000 >=1 /NAPB MZk CLK
37 b001 >=2  /NMAPB MZk CLK
37 b010  >=4  /MAPB H%k CLK
37 b011  >=8  /NAPB Mzk CLK
37 b100 >=16 /NAPB MZk CLK
3’ bl01 >=32 /NMAPB K%k CLK
37 bl110  >=64 /> APB Mzk CLK
37 blll  >=127 /NMAPB RZk CLK
F: master %K
Motorola fER A %k
[11:9] | RW cs setup, spi_cs TERRALMATIZATA AMIET A, B spi cs ) setup i) 3" b
37 b000 >=1 /MAPB &M%k CLK
37 b001 >=2 /NMAPB &£k CLK
37 b010  >=4 M APB &£k CLK
37 b011  >=8 /MAPB &%k CLK
37 b100  >=16 /N APB Mzk CLK
37 b101  >=32 ANAPB £k CLK
37 bl10  >=64 MAPB &%k CLK
37 blll  >=127 4~ APB Mzk CLK
V¥: master %K
Motorola #8044 %k
(8:7] | RW SPI-out delay, SPI ¥iE%ithAHYS 55 SCK ) delay, FEEAT hold time %, |27 b0

[8:71  RZGHTEHE A% (APB clock)

27 b00 0
27 b0l 1
27 blo 2
27 bll 3

V. master/slave #AH R
Motorola =G 4%
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[6:4] | RW Frame delay, BRIAZE— (spi cs 4 RCIA) 44553 F —WiT 44 1a k& A SCK | 37 b0
Al 4 B B ) — 2+, B SPT_CS JERUE ] (BN T 3251, AL RT T & . BRIAE2 7 0. 5SCK
[6:4] SCK clock

37 b000 0

3’ b001 2

3’ b010 4

37 b1l 8

3’ b100 16

3’ bl0l 32

3’ bl10 64

37 blll 127

B, %M block B L% 128byte MEHE, HARIEMTRUS, SSIMAPTIRE 1T
AR [A]

V¥: master H3X

(3] RW Bigendian 1’ b0
17 b0: FIEMFCRA D, BB RS, SRR
17 bl: FIEM=CRA K, RERE RS, LRmET

(2] RW MASTER/SLAVE 1’ bl
17 b0: slave, ZB#&/E slave
1’ bl: master, i%&& & master

VE: master/slave #AG Rk

[1] RW SPI CPHA 1’ b0
17 b0: ALHHEC A
17 bl: fE%iB
vE: master/slave #\H R

Motorola HsH %k

(0] RW SPT CPOL, SCK £ IDLE it 1’ b
1’ b0: SCK IDLE iy 0
1’ bl: SCK IDLE A 1
VE: master/slave #AERL
Motorola 1531 2L

14.4.4 WAL E Z A7 4
2 112 SPI WHEHC B F A7 as

AL Vil BfEULH Bl

[31:16] RSV 16 ‘h0
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[15:0]

RW

Divider
Fsex = Fam CI.}\'/ ( 2 X (Divider +1))
VF: master HAK

Motorola/TI/microwire HzH %L

16" hO

[31:16]

RSV

16" ho

[15:0]

RW

Divider
Fsx = Fas ax/ ( 2 X (DiVideI‘ +1))
VF: master HAL

Motorola/TI/microwire #Ez0H %%

16" ho

14.45 I E T A7

* 113 SPI AL & w77

Vil

BfEULHA

BALE

[31:9]

RSV

237 ho

[8:6]

RW

RxTrigger level

RX FIFO A a2 b W7 Bl DMA 185 K (I : 07 Tword

HA rxbuffer FIRIBAR AT RxTrigger level, A £:filifk Fiibrek# iR DVA #Fs
#: master/slave AL

Motorola/TI/microwire #Ez\H %%

3’ b0

(5]

RSV

[4:2]

RW

TxTrigger level

TX FIFO £ fI 508 fil 5 P el DA 5K BB {EL: 07 7word

HA txbuffer HEEHE KT8 T TxTrigger level, A4 il H Wi i 3K DVA #i
4

#: master/slave #H L

Motorola/TI/microwire #Ez0H %%

[1]

RW

RxDMA On, RH] DMA 8% 4 i g
17 b0: ARH] DMA,

17 bl: X DMA

vE: master/slave #H R

Motorola/TI/microwire #z0F %%

1’ b0

(0]

RW

TxDMA On, K F DMA #Fs%H i 5
17 b0: ANKH DMA,

17 bl: >XH DMA

V¥ master/slave #A R

Motorola/TI/microwire #Ez0H %%

1’ b0
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14.46 Wz A7 A
% 114 SPT R a5 1798

£z Vi Al BB BAHE
[31:8] RSV 24’ h0
(7] RW IntEn_spi_timeout 17 bl

1’ b0:  RYA4 spi_timeout HHf
17 bl: A4 spi_timeout T
V¥: master/slave #AG R

Motorola/TI/microwire HzH %L

(6] RW IntEn_spi_done 17 bl
17 b0: spi RIEBCEEWGER, A=Al
17 bl: spi RIZECGEEWER, ARV A

V¥: master/slave #H %L Motorola/T1/microwire # A 2

(5] RW IntEnRxOverrun 1’ bl
17 b0: Rx FIFO overflow rHi{#ifE
17 bl: Rx FIFO overflow " MiA{#gE

V¥: master/slave #H %L Motorola/TI/microwire #IAH 2

(4] RW IntEnRxUnderrun 1’ bl
17 b0: Rx FIFO underflow i A{#ife
17 bl: Rx FIFO underflow " Wi{ffE

V¥: master/slave #H %L Motorola/T1/microwire #IAH R

(3] RW IntEnTxOverrun 1’ bl
17 b0: Tx FIFO overflow T Wi{#fE
17 bl: Tx FIFO overflow Wi A{#gE

V¥: master/slave #H 2L Motorola/T1/microwire #AG %k

(2] RW IntEnTxUnderrun 1’ bl
17 b0: Tx FIFO underflow T W{#fE
17 bl: Tx FIFO underflow Wi AM#ige

V¥: master/slave & % Motorola/T1/microwire B %L

(1] RW IntEnRxFifoRdy 1’ bl
1’ b0: Rx FIFO %48 1% i fE f
1’ bl: Rx FIFO AR &Rl fdae

V¥: master/slave & % Motorola/T1/microwire B %L

(0] RW IntEnTxFifoRdy 1’ bl
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F A

s fE 0 L T

1’ b0: Tx FIFO WJ LA TX FIFO ‘5 #d o i i
1’ bl: Tx FIFO AJLA[A TX FIFO 5 ¥ b b A {d fg

V¥: master/slave #F % Motorola/TI/microwire Fz\H %L

1447  HBCRE A AT 4
#* 115 SPI thWpIRZEH 1745
fir i BAEYH HhrfE
[31:8] RSV 24" ho
[7] RW spi_ timeout 17 b0
1’ b0: rxfifo FPA 45 R 2 CPU BUE
17 bl: rxfifo s 45 REE 72 CPU BUE
5 1HEE
7E: master/slave #iH XX Motorola/TI/microwire A 2L
(6] RW spi_done 17 b0
17 bO: SPT K3k B Bt AT 56 Bk
17 bl: SPT RIABHHNERK
5 1iH%
vE: master/slave #iH XX Motorola/TI/microwire A 2L
(5] RW RxOverrun 17 b0
1”7 b0: Rx FIFO overflow
1”7 bl: Rx FIFO overflow
5 1EE
V¥: master/slave # 2L Motorola/T1/microwire #AG %k
(4] RW RxUnderrun 17 b0
1”7 b0: Rx FIFO underflow
1” bl: Rx FIFO underflow
5 1EE
VE: master/slave #iH R Motorola/TI/microwire A 2L
(3] RW TxOverrun 17 b0
17 b0: Tx FIFO overflow
17 bl: Tx FIFO overflow
H1EE
7E: master/slave #iH R Motorola/TI/microwire A 2L
(2] RW TxUnderrun 17 b0
1”7 b0: Tx FIFO underflow
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W Winner Micro

F Vv

KB B B 1

1’ bl: Tx FIFO underflow
5 1%
7E continue mode = 1 MIEHLT, AKIEALF=4 %AW,

V¥: master/slave #F % Motorola/TI/microwire Fz\H %L

[1]

RW

RxFifoRdy

1’ b0: Rx FIFO ¥i#EHE <= RxTrigger level, A% Lff
17 bl: Rx FIFO #¥5&E> RxTrigger level, 3R Ff%
H1EE

V¥: master/slave #H % Motorola/T1/microwire #\AH 2L

1’ b0

(0]

RW

TxFifoRdy
17 b0: Tx FIFO #¥dE&E > TxTrigger level, ANAJPAIA] TX FIFO 5 %3
1’ bl: Tx FIFO #EE <= TxTrigger level, wnJLAIAl TX FIFO 5%#E

5195%

V¥: master/slave #H %L Motorola/T1/microwire A 2

1’ b0

14.4.8 SPIIREZH A4

% 116 SPIIRAEZ1798

Vil

BAEWHA

HhufE

[31:13]

RSV

197 h0

[12]

RO

SPI Busy
1’ b0: SPI WA RIEFEWALS
1’ bl: SPI &bT RIXEH BT FE

V¥: master/slave # 2L Motorola/T1/microwire #AG %k

1’ b0

[11:6]

RO

RX FIFO fill level
Rx FIFO h#disE, HARFI

V¥: master/slave #G %L Motorola/T1/microwire #zAG %k

[5:0]

RO

Tx FIFO fill level
Tx FIFO "Pdf i, B4 N7

V¥: master/slave #H % Motorola/T1/microwire #IAH R

14.4.9 SPI B} 251758

# 117 SPI N 51728

Vil

BefEvLH

Bl

[31]

RW

spi timer en

17 b0: AAY timer i

1’ b0
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W Winner Micro
I\ BEEMET

17 bl: 0¥ timer i+

V¥: master/slave #H % Motorola/T1/microwire #\AH 2L

[30:0]

RW

SPI TIME OUT
YA R RRE, ERECERE rxfifo H, 45 R HEURE a0 5 A e fik 42 20k b
RxFifoRdy B¢ DMA 153K, 75E R A T WL SR I8 &0 CPU 45 R 453 -

BART7: Hrxfifo &bF idle RET CGRAESEME, %A dna iR, cs £,
rxfifo HEEHE, HEWRE/NDNTET RxTrigger level), JFURTIEL, BEIATA
SR E I, M timeout BT, 53R CPU &4 EHIE.

AEATRS rxfifo M HIAFHSTER tineout THIF &5,
Fﬁ%ﬂ—‘_\‘ E,:] EH‘ I‘Eﬂﬂ\j: T = SPIiTIMEioUT/FMs CLK

V¥: master/slave #AH 2k Motorola/T1/microwire 504G %k

317 ho

14.4.10 s KIEFTo5

118 SPI Bl KL %747 4s

Vil

BfEUtH

BAE

[31:0]

RW

) Tx FIFO ‘5 %#8 1 o 1k
VE:
master/slave #A X

Motorola/TI/microwire #Ez0H %%

327 ho

14.4. 114 i X Z A7 48

R 119 SPT A4 (A7 A7 45

Pl

By

HirfE

[31:30]

RSV

167 do

[29:24]

RW

T _BLK_LEN
75 TT KIS PR, A block MRAMAIEE, BIEER CS AR Ja IR SmEah K
fE. 3HF4732bit

6’ hd: 4bit K¥dRE

6’ h5: 5bit KR

6’ h6: 6bit K

6’ h20: 32bit KEHE

V¥: master H3%X

6’ do
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W Winner Micro
I\ BEEMET

TT KA 2%

[16] RW MICRO_BURST 1’ b0
1b” 1: Microwire BizUF, KA burst &, B Tx K47, Rx HUHdE, &
RAZ 4T, MICRO_CONTROL_LEN IR [2 M 74K< &, MICRO_DAT LEN FRIR[MIZ
RIEBEBWCTIIKEE, Tx/Rx  length FoR MR BAMERISFEH A 2 sck, burst
BF, RIZEBBCZ BT IIRECA (Tx/Rx length) /(MICRO_CONTROL LEN+

MICRO_DAT_LEN+1)

17 b0: Microwire xR, ARH] burst f£4i

FERMEAR, AR

1> tx_ch on = 1, rx ch on = 0, }bfF, RAJi%, MICRO CONTROL LEN /R
P FAEE, Tx/Rx length FRMRBAMERIS LA AL sck, BRRF AR MHEE K
J#9 m#MICRO_DAT LEN = Tx/Rx length — MICRO_CONTROL LEN, H:tfm F75/Ki%

% /A~ (MICRO_DAT LEN) K=

2) tx chon = 1, rxchon = 1, i, Tx REEH#F, Rx SEHE,
MICRO_CONTROL LEN iR 238 7K B, Tx/Rx length RN IEBEA LML FE
B3 sck, BECHEE K Y mMICRO_DAT_LEN = Tx/Rx length-MICRO_CONTROL_LEN-
1, Hfm FoRglz b4 (MICRO DAT LEN) K[

¥E: master AR

microwire X AE XL

[13:8] | RW MICRO DAT LEN 6" do
Microwire #isU T, 7E burst BAMART, A burst EHEIE K E
M 1732:

6’ hl: 1bit KE¥E
6’ h2: 2bit KEIE
6’ h3: 3bit KEIE
6’ h20 32bit K%#E
VE: master BAL

microwire Bl 2L

[5:0] | RW MICRO CONTROL LEN 6" d0
Microwire #ix( R, & FHIKE
M 1732:

6’ hl: 1bit K&Hd

6’ h2: 2bit Kb
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W Winner Micro

s fE 0 L T

FVv\
6’ h3: 3bit K&d
6’ h20 32bit KAl
VE: master %%
microwire fEIH R
14.4.12 F¥aK S 24748
F 120 SPT HE KEHA74%
AL i A BAEUL A BAE
[31:16] | RO Y6 slave I, 7E cs A 2000, K% £ IBHRKEE, AR bit 16" ho
VE: slave B%%
Motorola A %%
[15:0] | RO 14 slave I, 7E cs ROV, HEIOBURKEE, B0 bit 16" hoO
¥ slave A%
Motorola fER A %k
14.4.13 F¥niml 174
* 121 SPI sl & /74
£z Vilal e SAfE
[31:0] | RO M Rx FIFO 324045 (0 %7 1 ki 327 ho

V¥: master/slave #H XK

Motorola/TI/microwire # =\ %%
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W Winner Micro
I\ BEEMET

15 12C =28
15.1 IDhREMEAR

12C S — Py B, e il [P B AT 2. B R TR AR R AT FE e 4 T R 2k b i a2 TRl

R

FAE TR SRS BARREE, FF R Bl DOT BUEE R8T, I AT 45 Bk 00 88 F S oA R AR
. FERER LA KMo RARIEE 1, T HO T B Bl A28 07 1 o SR BNV E AR Ha s
M, WIENLE e FHE MR, AR5 A8 = NG, fa b BN R B fEs, RN
PGSR, Bt A SRR NG, SRR BSOS AR B, B i LA R Rz
R AERXFMEOLR . BN ST A E I A 2 E R AR I

15.2 FEHE

APB S 2R VbRt 11

AT g = 5 254 1l 2545

12C TAE#Z AL, 100KHz™ 400KHz
Z % GPI0 W& F ik 12C s+ 1
AR ARG I A

15.3 IThRgdEiA
15.3.1 fEHd Rk

15 B 271745 PRER 1o FI27 17 7% PRERhi 5t 7] LUK 12C M2k b 18R AL 48 2 it B E 100KHz 1 400KHz
Z VB FRAT 2 R 2R AR AR

15.3.2 HIKT A2 G B b AT 4
W% B A7 as CTR [ Bit6 oiFEi# 281k 12C &l gs =W, JF Hik ] DLl % & Bit7 SREEN 5
hak ek 120 56 28 10 T4k

15.3.3 Pk b KA G 5
T BB B AF A CROSR FRIAH S AT DA 28 ] 25 DRist i ) B Al 48 START 55, W2k STOP 55, &
ZACK 55, MENACK (5. EFMAT, 120 %0 EBARER A ERNEES . —DBIrdift
MIRA LB NS S E, MFIES SR, —BERL FAREES, ks 7 H s,
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W Winner Micro

FAANER XX ik
15.4 ZFf7asdid
15.4.1 #FA7FE5%R
122 12C HFAHEHBHE

PRe bt 2R HE5 vijl iR BALE

RW T 8 SL 4 4iE, AL APB | 0X0000_00FF

o3 AT 2 A -

0X0000 I B A7 as_1 PRER1o R BT

RW TETR 8 ML o 4iE, AL APB | 0X0000_00FF

ek o3 B P A 2 i —

0X0004 I AN A7 2% 2 PRERhi R BT

RW DLz W A BE L o
0X0008 Pt 40 CIR FH ATz i AR B (4 4 B A& T2S #2541 | 0X0000_0040

AHIERE

RW FH CAAE TRE R 32 I 040 3138 B2 0% | 0X0000_0000

0X000C 25 4798 TXR RXR -
" - 0

RW DL ihl) — e 4 13 B A SL 9 | 0X0000 0000
0X0010 R R SR i)?% B 1525 A o B A
0X0014 TXR i H &7 %% TXR RO BEEL 12C KIEN ) TXR 294728l 0X0000 0000
0X0018 CR i #1788 CR RO TRHL 12C i T fE 2 48 CR - | 0X0000_0000

15.4.2 B Bh o AnZFA7as 1
123 12C WHEh o idfias 1

(VA Vil BAEUH BAE

[31: 8] R

s} e 2> A B prescale HIMIK 8bits 8’ hff
il

apb_c1k=40MHz, SCL=100KHz

prescale = (40%1000)/(5%100) - 1 = 16" d79
apb_clk = 40M, SCL=400K

prescale=(40%1000) / (5%400) - 1 = 16" d19

[7 : 0] | RW

15.4.3 B Bh A7 1745 2
£ 124 12C WHEh > i Aive 2

fir Pl BAE UL BArfE

[31: 8] {R

R /3 AL B prescale [ 8bite 8’ hff
it

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

[7 : 0] | RW
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W Winner Micro

IV EREERET

15.4.4 =578
125 12C =512

A i VS SAE
[31:8] RE
[7] RW 12C i Be g5, 17 b0
1’ b0: AR
1’ bl: ffige
(6] RW FH BT MASK, 1’ bl
1’ b0: Sl A
1’ bl: ARV~
[5:0] PR

15.4.5 HARFF4
%126 12C HRE 2 1Ede

fir i Il HIEYLA BALE
[31:8] R
[7:0] WR GAZT AT, NRIEZTAA TXR, 8’ ho
Fon F—ANBERIER TS,
E PSR E- SRR

[0]: 1 W3Rk, 0mMFRRE,

SZ A AT, N A A% RXR,
JuE A 120 EER B .

15.4.6 WOk G 21748
F 127 12C WORIEH| A A7

1 il BBV BAE
[31:8] {R ¥
[7:0] WR LA, N CR, ThEEWT: 8" ho

[7]: STA, #&filf=4: START B} JF;

17 b0: TRk

17 bl: ;=4 START W5

[6]: STO, Ffil=4 STOP I s
1’ b0: &k
1’ bl: 724 STOP B

[5]: RD, A SLAVE i;
1’ b0: TA%
1’ bl: M SLAVE ik
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W Winner Micro
I\ BEEMET

[4]: WR, [f] SLAVE &;
1’ b0: KR
1’ bl: [ SLAVE 5§

[3]: P/ SLAVE %[5 ACK/NACK;
1’ b0: [8] ACK
1’ bl: [8] NAK

[2:1]: fR¥;

[0]: IACK, JERRHBTIRES, 1 HR:
1’ b0: &K

17 bl: kR Whs &

B A AER I, SR, ThAREWIT:

[7]: RxACK, A\ SLAVE W EIf#) ACK/NACK IRZS;
1’ b0: M SLAVE Y% ACK

17 bl: M SLAVE Y% NAK

[6]: BUSY;
1’ b0: STO J5HE 0
1” bl: STAJGE 1

[5]: AL, Arbitration Lost, MAIf#F;
[4:2]: {RH;

[1]: TIP;

17 b0: TofbHi AT

17 bl: AALHIIEAER AT

[0]: TIF, HWpRIRASHL;
17 b0: T4
1’ bl: f&Eseaiai#E AL & 1

15.4.7 TXR i H 17 2%

2 128 12C TXR 32 29758

£z i 1A BIEUH ShiE

[31:8] LR

[7:0] RO e, TXR 780 HHAE, 8" ho
TiReHiIA W, TXR RXR 271288,

15.4.8 CR B H 271728

# 129 12C CR L ZF A

149




Winner Micro

X % 1 L
[31:8] fREE
[7:0] RO e, CR Z728MiH1E, 8’ ho

TIREHEIR W, CR_ SR ZR17 5%
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W Winner Micro
I\ BEEMET

16 12S =28
16.1 IhAEMEIA

12S (Inter—IC Sound) fEEtXEFHIMIA S (40 CD FRIMAS . HOALHRAC A . BFHBME MRS
[F1) 1 2 AR A i 7 o ) — B R B R A T LI SRR H I B S5 B 5 s, il R
FEAN (S 0 B, S 7RI ZE AR E, A TSR E AR TR A R SR . bR
HER) 125 MRS H 3 IARAIT FERA N 1 IREN 2 AR (ER T Bk 1 R2rEsE
2 1IRER B .

16.2 4R

SEPL 12S #:M, SCRF 12S A PCM HY

Y FF amba APB MZEHEIT, 32bit single EH#HAE
BESENIN SN

RS, 16, 24, 32U, HECKAESIE 192KHz
CRE LR TE RN ST AR R AR

FZE 12S MIMSB justified ¥, F7F PCM A/B %20
SCRE DVA RIS #AE, R SCRHZ 7 #AE

16.3 IhRefHR

16.3.1 Z RS RF

I E 12S Control A 7451 Bit[25:24] ] LAA B Hdfi k% =0 12S #620, MSB justified #%3, PCM
A, 2 PCOM B A%, BT E 12S Control 947851 Bit [22] nf DA% o 7 1 ml 8 7 AR P A5 2
I B 12S Control AFf7#x ¥ Bit[5:4] Al A B &AL 4= AL 5%, o LA E A 8bit, 16bit, 24bit,
32bit,

16.3.2 58 X ksl

WL RE 125 Control AFfF#% K Bit[17:16] T LA E R 8 72 A A TE I R4 R Thae s il &
12S_IMASK ZF A7 (1 Bit[9: 8] ) AU B Ac A il o ag SRl D e 75 77 A rh . 5 8 TRl o e, JF
HAE T b, D A B 5 ORI, B e AT W TR, RIS T2 INT FLAG # A7) Bit[9:8]
OV EINA DAL A

16.3.3 I B 1L A

FIFO fAfifasie — NN B2 rhas, RIS — Nt NH R — e s, Ho— N EiEds

I, 53— CRAEE RS . 128 FHIBER T WA (R & —N) WEK N 8 NFHI FIFO

T8, ISR . OB ERURTR . IR BA AR MEN R %, AR T R5aE. o
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PLBIT BB 12S Control ZifFe28i Bit[14:121F0 Bit[11:9] A LA¥EE RXFIFO FI TXFIFO [ trigger
level, LA FMEH#RE FHIMEREZER . FIFO f) trigger level #¢fii/m, minl LAk A o ek &
DMA, B %dE W 4742 3 TXFIFO 2 & #0455 M RXFIFO #42 2 N A%

16.4 12S/PCM i/ &

AREHARAENT 4 FhHM LTI ST HE, FRAE 12S, MSB Justified, PCM-A, PCM-B. @it B 2547 5% 0x00[25:
247 SRIEFEAE AR . BAREERI M O 7 0L Figl 2 Figd.

I2SLRCLK \

12SDI1/ 12SDO ><

12SBCLK

MU UL

b

<MSB X E:X X LSB MSB X:

word N-1

right channel

word N word N+1
left channel right channel

Figl.

12S 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)

[2SBCLK

cC
o

I2 SLRCLL/—\

12SDI/12SDO >< >< MSB >< ><5;;><

word N

left

channel

cc
7
LSB >< MSB >< ><

word N+1
right channel

Fig3. PCM A Audio Diagram (PCM=1, Format=0)
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W Winner Micro

IV EREERET

I2SBCLK

IZSLRCLL/—\ >
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 17145 # [

Mono 8-bit data mode

MN+3 MN+2 M1 M
Fi o7 D7 Dl7 I,

Stereo B-bit data mode

LEFT+1 RIGHT+1 LEFT RIGHT
ol 7 D T

Mono 16-bit data mode

N+t N
15 0l1s 0

Steren 18-bit data mode

LEFT RIGHT
15 D15 D

Maono 24-bit data mode

|23 0

Steren 24-bit data mode
LEFT
123 o|N
! RIGHT (N
123 0
Mono 32-bit data mode
M
31 0
Stereq 32-bit data mode
LEFT
31 I, i
RIGHT P+
31 0

Fig 5. FIFO fEfE4s#
128 Bidedfit 2 4 8x32bit K/MK FIFO, —/MEN TX FIFO, —AMEJY RX FIFO.
FIFO PN AU BIA7 i a5 A AR 4 AR AR T A A« 24 TAEAE 57508 8bit BExUAT, FIFO N A&EAS word
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W Winner Micro
JV\ BREEM AT

ATLUEAE 4 A sample HHE. 24 TARFEXUA Sbit BURIN, /24T BURAE B AZF FIFO 19, JE TG
(L) byte ZEHEAATHAHR, AL TRERLM byte FEAH/ AT RAAR . — A word ATLAZEAE 2 /> sample #(Hf.
BT 16bit B, —A> word B LA 2 4> sample, RUT. 16bit B, —A word f#f#—1 sample
H, {16 16 BOMATEIN, # 16 (9% Al 24bit &5 32bit MM vord W EA2AE— /> sanple
ook R R, BT R LEE 5 R
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16.6 12S Mt T/ER£hACE

125 AREH ) TAERBh e B e B e B 5 Z A 0x40000718 274745 AT LARC B I 205 FH A5
I 4 A2 Y36 160MHz If b, 2 75HF /5 MCLK Af4d, LKz MCLK A1 BCLK (¥ TAES %,

LV B A 0x40000718 (0] 7] LLGE R4 FH PN 38 160MHz s} S 24 P AP BRI A A 128 b b
V. WS AR B, 125 AEHOE B M T0- 12S M EXTCLK (PA 5, Option 4) i A\ B/ kit
B

1M 0x40000718[1] &R IF S MCLK I gh. [7:2] H7oNECE MCLK 204 bb i X k. B AR T

F mclk=F I2SCLK/MCLKDIV

F mclk SASEZBR MCLK A%,

F I2SCLK Ay 12S HEymfepili. aniRe A NERI 4d, WU F T2SCLK =160MHz; 4 Sk A MBI,
F T2SCLK &5 #hl4m A i g A

MCLKDIV RAZFA7#% 0x40000718[7:2] FCE IR B il . 75 Z9F B 142 MCLKDIV>=2;

A7 0x40000718 (1) [17:8]47 AAECE BLCK HFBHEI AL X 3k, ALt S AR -
F_BCLK=F_I2SCLK/BCLKDIV

F_BCLK & BCLK SEFr TAE R

F_T12SCLK &y 12S ALy ehii. anSik P Emreh, ) F _T2SCLK =160MHz; 40 Sik AN 20, )
F 12SCLK &&T- ANl A\ i ehdie ;

BCLKDIV B2 75 ZERC B 1) ikt . AR AS 5] 1) TARR R ZR A R 440 bL o I B Bkl i 2
T

BCLKDIV=round (F_I2SCLK/ (Fs*W«F))

Fs 4 128 2 1 E 8 Sia RS, s SCRF 192KHz

WONREEALTE, 8/16/24/32 bit A LAEHE,

F NS E/ U B £ . AR R N TE F=1, AREdE AXE E R F=2;

G THE R I 7 AL EAT DY 5 BN

DA AR E S b TAEARE G L BCLKDIV. (14511

A H A I B RN B, R AL 128KHz SRAEAE, 24bit XUBTEHEHE, TR S B BCLKDIV

Rt FE N T
BCLKDIV=round (160%10e6/128%10e3+24%2)=10" d26;

I IREFAF AR UL IR -
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W Winner Micro
VN BEE R T

0x18 12S _Clk_Ctrl (o] RW EXTAL_EN 17 b0
External clock select

Select whether use External or
Internal clock for I2S block
O=internal clk

1=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

[1] RW MCLKEN 17 bo
MCLK enable
0=MCLK disabled

1=MCLK enabled

[7:2] RW MCLKDIV 6’ do
MCLK divider

If external clock is selected, this
divider is used to produce proper MCLK
frequency

F_mc1k=F_12SCLK/MCLKDIV

Where MCLKDIV >=2

F_mclk=F_I12SCLK when MCLKDIV=0

Where F 12SCLK is external clk.

Note: F mclk should be configured as

256 * fs where fs is sample frequency
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W Winner Micro
FAAN FERG R A 1 L

[17:8] RW BCLKDIV 10" do
BCLK divider

F_BCLK=F_I2SCLK/BCLKDIV

Note: When EXTAL EN is not selected
Internal PLL is used and

F_T2SCLK =160MHz

When WXTAL EN is enabled,

F I2SCLK = External crystal frequency
BCLKDIV=round (F_T2SCLK/ (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.

For example, 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 147 do

16.7 HAhIhEE LA

16.7.1 1A

T AR AR T B R AR PR A I R, 12 BB XA PR IE AR A T A Th RE
IR HIAH B PIAN EAE FF5 A H ARG, e A by, $@&BE MCU BEATREIN, ALBE; [FIIPRE S —A
B R )

16.7.2 #EThRe
HEEIIREST TS, MR UPRAE, Bk ARk ] B 0;
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W Winner Micro
VN BEE R T

16.7.3 ik

ARSI /B e W, oA I =AM Ay, R/l FIFO RIBIMEH W CRI% FIFO #1
BT BME, U FIFO s s & T BB, Ki%/BUR FIFO 1) underflow/overflow KT, HHHPIRAS
TE 217 2% 0x08 P AT i,

16.7.4 FIFO R&T i)
ZAEEE 0x10 $4E CPU X 128 #ierf it /42U FIFO MPIRAS T W ThAE . Bt 29 7E 4% CPU REfg A4 7E FIFO
WA 2 DR AR A EE . FERRIR FTFO H i 5 — A word A J LA byte &6 25
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W Winner Micro

IV EREERET

16.8 HdEfLhmints

16.8.1 ¥ K1k B A

1. MBS, SDO, BCLK, LRCLK

2. 2% Section 2.4 WEMNB S BB ZFELE 0x40000718, L E I TAER B,

3. WHE 125 &AF8% 0x00, WE N master mode, MCEALHIS, FiEEEE, A%, AAHFERE
B R A, FE B R S E - txen HFH .

4. VCEAATEE x4, flAEAREAE A Ik

5. NS DMA f 4%, 76 DMA S B B IE, A B A AR SR i, K. JEAE 128
PR ZFAE A T 0x0 HH fE DMA, B E FIFO B . 24 FIFO "R T RME Y H ED 2 B shid =k DMA
oz Fh

6. [T FIFO Hihib-27 4788 0x10 5 N E RS IR, [ERe %5 f74% 0x0[0], BLBREPLE B FIFO H
U B %3 12S gk b
2 FIFO 8t /N T30 B 1 BIE R, AEHOR ) DA BEETE R B, 2% & 3% TXTHIF i

. M FIFO WA A3 /5, TXDONE R Wkt B A7, M fa —MiURIE5E %, TXUDIF i B AL, 8%
CPU RIETER, T kR,

16.8.2 M4 A e

1. MBS, SDI, BCLK, LRCLK

2. WHE 12S {748 0x00, WE N slave mode B BEAEHkS 0, FIEEEE, FOEA%, AAFELGT
JA Ik A, A B BRSO B rxen FFH

3. WHEAAFEE 0x4, [ AE ARl A b

4. GARAEF DMA f 5 ddE, 76 DMA fHe bk P F id@iE, Ao B I RS SR kbl K. IRPE 125
FEHR A7 2 0x0 HPdifE DMA, JF&E FIFO BIE. %0 & T REERE R 2 H3hE R DMA #EE%T
o

5. {HREZFA74% 0x0[0], B IIFIF RLH BCLK A1 LRCLK 5 EP2x Eah M SDT | RERIEAZMELE FIFO
Ho 2 FIFO AR T B I BRSOk 7] DMA W& SR8 s 2 7 rp, Bk & 3% RXTHIF
Wr. 4 CPU 2[4 RXEN B RXDONE Hilif=4=. CPU ] LUl It 25 7748 0x10 EX )32 FIFO Hifg 2 /045
i, WJa—" word FHZ /DA byte A EHE . SRS FIFO PRESAb B 55 5 76l 42 R4 o

16.8.3 Tl A

1. FCE&EHRMEfE, SDI , SCLK, LRCLK

2. 2% Section 2.4 WEMNBISEAHEH P TFAAEE 0x40000718, Ao B U TAER a5,

3. BEHE 12S A A7 0x00, BN master mode, FCE LM, FIEEEE, HAEAI%, AAFERLTIT
Ja i A, IR B OE R rxen FFS

4. WEAATEE 0x4, [l AEAREAE F A Ik

5. WIHAEA] DMA fE4mAdl, 76 DMA ik Rk B i, o B AF R S AR il K. JRTE 128
R ZF A2 0x0 HfifE DMA, FFI%E FIFO BIME. 4%dE s T s E R 2 5 3hiE K DMA iz %L
o

6. fliAeZi1Ees 0x0[0], HBEHENS: [ %ki% BCLK 1 LRCLK, [RIiNA SDI _F RAEBIEAEAEAE FIFO . 24
FIFO A4 T % B BIE R, REHORE R DMA & RS2 B8 2 77 rh, 8038 R 3% RXTHIF Hlr. 4
CPU 2] RXEN i RXDONE Ht i r=4 . CPU W] LA 27 /748 0x10 Eifj#5Ii FIFO il 2/, &
J&—A word 1 Z /A byte B R . AR5 HRIE FIFO MRS Ab HE 55 5 8 4% (1 28

7. FARBCGERUE R i2s {HRE.
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W Winner Micro

KB B B 1

gV

16.8.4 M i Ak 2 SEAE

1.
2.

Wic & 4 i 518, SDO, BCLK, LRCLK
WH 12S &1£28 0x00, & HE N slave mode,
FEa I A, R E R HHE R txen FFH .
WE A 74y Ox4, 8 Ae AR ZE 1) b

Fo B ARAmisa, AEERE, BdEfive, AAAERAN

4. URSRAEH] DMA £ 4K, 7E DMA B e A FHREIE, e B A A B o, KEE. JFLE 128

B 748 0x0 H{HRE DMA, FFi& & FIFO BIEH. X4 FIFO S 3dli kT BIE i Rl 2 3 2535 =K DMA
RS FIFO Hibilb-27 /748 0x10 5N TR AR, figear/F4s 0x0[0],
BCLK A1 LRCLK B, BRI 5 2 A\ FIFO A B 1) SDo |
4 FIFO H 8t /N T B BIA RS, BEHOk ) DUA BB R 5, 503 & i% TXTHIF i,
4 FIFO "R d 430U f5, TXDONE I B A7, s —MWUKIE e, TXUDIF H ek B Ar, @k

Ef eyl ES RS R dib]

CPU RIEFERL, P I KRI% .

16.8.5 W T AR

L.
2.
3.

Tic B 4746 FH ¥ 5] BRI, SDT,  SDO, BCLK, LRCLK

W master BT, 7FZEMCE BB 50

WE 12S ZifA4s 0x00, PCE TAEREEC (F/H0, EEALE, FEixs, BoEfds, LAHE
R R FRN, R ERKSIER txen MHEBUER rxen TF/E .

4. WETAFA 0x4, fEREAHZIALH b

7. IR master I, AR 74 0x0[0],

WIRAE F DMA L5375 DMA REH o B F i, e B 4F RS B bl K. IR7E 125
PEHLZF A7 A% R 0x0 HF{HRE DMA, FF¥%E FIFO BI{H. 24 FIFO ik T B vi BRI 2 [ 3% K DMA
] &% 5 FIFO Hhhik—27 7748 0x10 5 N 75 2k St i 3cds

R 2> TR A 3% BCLK A1 LRCLK, MR 1% FIFO HECH %
PEFFAE N SDO uf I1ik Y, AR AN SDT H2USeHdis 47 N2l FIFO.

IR slave BETR, YRR INEIA 209 BCLK F1 LRCLK B, HEHLEN <> EZh MK IE FIFO HEX H
16% SDO &, RIS A SDT H2lle i /2 N2 FIFO,

Wik FIFO Hrga /N T8 B 0 BRI, BEHoks 1n) DMA REHRIE SR &, 83 ik TXTHIF i,

10. 4 FIFO " #dfs i T3 B B RS, B0k ) DMA 15 RSS20 2N A7, B3 % RXTHIF Hhik.
1. 34 TXFIFO A ¥dfs A B 5, TXDONE FRIWRRE EAL, 2iR)E —WOKIESE R, TXUDIF FRWeRe B4, i

K1 CPU KIE5E /K, MU I RIE

12. 24 CPU 4] RXEN H RXDONE H =4z, CPU mJ DL 7 A7 4% 0x10 BRI FIFO i 2 /0N dE,

wJa— A word L/ byte BIA WG ARJE IR FIFO MRASAE P i Jm 84 A2 -

16.9 A 7asfiid

16.9.1 #FFes%%K
130 12S HfEsepE

PrFe bt 2R =] VilA iR SifE
0X0000 bl vea s 12S Control RW/RO 0] 12S MHRINEE, FEW TIAZE; 0X0000 4800
0X0004 H W7 7 i A A7 A 125 IMASK RW T R BRG] 12S Hr A ) T i 0X0000 03FF
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W Winner Micro
I\ BEEMET

RW/RO HR TR AL, TR AR R A 245 & | 0X0000_ 0000
0X0008 ks A A 12S INT FLAG -
" BT S
RO 1A 128 J{E R g FIFO AR | 0X0000 0000
0X000c S 195 STATUS i$4@ HELREF (R EPSIN |
0X0010 B R IE AT 125 TX WO i) g ok e B AR R IR B AL - | 0X0000_0000
0X0014 PAE R NGy e 12S RX RO BHER 2R B E BRI R e B | 0X0000_0000

16.9.2 &l 7 f74%
F 131 128 #bl A7 a

fir il BAEULA HAE
[31:29] | RO RSV 7’ ho
[28] RW Rk 1’ b0

0 = master iz

1 = slave f#={

[27] RW T AR 1’ bo
1 = fHEEX A
0 = KPR TALA

[26] RW BRI TEEEIAL, UA E 1 F AAR AR R SR e, A KAERE | 17 ho
iz 52 ik (RXDONE) Hh e

[25:24] | RW FORMAT 27 b0
g ik %

2’ b00: 125 Hdmks =
2’ b0l: MSB Justified H#EMS

2’ bl0: PCM A B & HHEME
2’ bll: PCM B /5 & Hdk % =

[23] RW RXLCH 17 b0
FEIE RS A%

1 b0: [ A HelCA 75 I R

17 bl fRERYC/E P 8 S dfe

R A IESE MONO_STEREO [ H A il LU, AL A 2%

[22] RW MONO_STEREO 17 b0
B T SR B

17 b0: Hdls A A4 75 1 XAk
17 bl: Hdls Ao TE S AL

[21] RW RXDMAEN 1’ b0
S DMA i SRAE BEAT
17 b0: AMfREAIE DMA 13K
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W Winner Micro
I\ BEEMET

17 bl: fffERIZE DMA R
VERE: MERSEH DVA 7R IF L RXFIFO i 5 A 52 T 8RR F RxTH
125 222 DVA % HFE i R FLE RXFTFO N 25 442 1 DA 4% .

[20]

RW

TXDMAEN
A% DMA i R A e Ao

17 b0: AMEREAIE DMA 153K

17 bl: fHREAIE DVA TR

R fEREALY DVA 1R I H TXFIFO HH i 71N U T TXTH B, 128 #8545
[ DMA % Hi AR i SR B2 TXFIFO Jli A 4% 1E DMA f£ 4.

1’ b0

[19]

WO

RXCLR

152 RXFIFO

1’ b0: TR

1’ bl: 54 RXFIFO

ERE: 5 152 RXFIFO, mEfFHshiE=. mtfrkizizE o

1’ b0

[18]

Wo

TXCLR

&2 TXFIFO

1’ b0: TR

17 bl: = TXFIFO

ER: 5 1152 TXFIF0, B E3E=s. bk b o

1’ b0

(17]

RW

LZCEN

7 P FR AT ORI A e g il

17 b0: {51k IR XA
B

1’ bl: {HREEA A A

1’ b0

[16]

RW

RZCEN
A5 75 8 2R ORI A5 R 42 7
17 b0: fE1EAG A IEERE XA

17 bl fHREA A IE T A2 A

1’ b0

(15]

RW

Rx_clk phase sel
FESCI oA 7 328 428

17 b0: BRI

DL THHE R T2S 2RI R s

17 bl: JREEHER

DL TR A 128 B2 17 i s e T U s

[14:12]

RW

RXTH
RXFIFO #1{E

37 b000: &HEBMEN 0 ANF
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W Winner Micro
I\ BEEMET

37 b000: WHEBMEN 1 AT

37 blll: WHEMMENTAT

VERE: 24 RXFIFO LA (2% T 8 £ T RXTH (I, RXTHIF &t B A, i

] AR HE B B Sk e M & RXDMA Bl 12S Ay

[11:9]

RW

TXTH

TXFIFO B {8

3’ b000: BEMMEN 0T
37 b000: BEMMEN 11T

37 blll: BEWMENTAF

VER: M TXFIFO VA 74 T /b T TXTH BB, TXTHIF f72s4k B A7 . bR

A DU B B R G B & TXDMA 543 12S i

(8]

RW

Tx_clk_phase_sel
AR S S T R T A 5

17 b0: BRI

DL TEHE K T2S 2R R R

17 bl: A

DL R A 128 B2 7 1 S e T U R

1’ b0

[7:6]

RW

RSV

27 h0

[5:4]

RW

WDWIDTH
fln K BB AL

2’ b00: FK 8 bit
2’ b0l: FK 16 bit
2’ bl0: FK 24 bit

27 bll: ¥ 32 bit

27 b0

[3]

RW

MUTE

A S L 75 A HE A AL

17 b0: MESALFFAF S, IEHHRAERC
17 bl: el 0, fHA&HFE

1’ b0

(2]

RW

RXEN
Pl e br A L

17 b0: {51k 128 a8l
17 bl: {£48 128 HdEzlk

17 b0

(1]

RW

TXEN

e febn b Ar

1”7 b0
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W Winner Micro
I\ BEEMET

1’ b0: {21k 128 $dREfE 4
17 bl: flige 128 HIEL

[0]

RW

12SEN
128 fEREFREAL
1’ b0: AfFfE

1’ bl: f#ifg

1’ b0

16.9.3 FHIKT B ML A A7 7

® 132 128 Rk A A7 A%

Vi Al

BAEUH

BArfE

[31:10]

RO

RSV

22" h0

(9]

RW

LZCIMASK

FE 7B AL XA A BE AR AL

17 b0: HlTAMERE

1’ bl: HHT{fiRE

LAEREIT, JFEASI R 2 LA A, A

1’ bl

(8]

RW

RZCIMASK

A IE AL XA A BE AR AL

17 b0: HHTAERE

1’ bl: HPH{liRE

HAERER, JFEARIN B FIE AR, A

1’ bl

[7]

RW

TXDONEMASK
R 5 B A5 iz

17 b0: PTAERE

17 bl: Hrlffiae
MfEREWT, JEH TXFIFO 2sh, 724 i

1’ bl

(6]

RW

TXTHIMASK
TXFIFO W e v e e e o

17 b0: HIAfERE

17 bl: Hibrfiiae

LA Rer T, JFH TXFIFO AR 805 T 308 /N T TXTH B, 7 AR v by

1’ bl

(5]

RW

TXOVIMASK
TXFIFO Ji t v fi e iz
17 b0: PWIAfERE

1’ bl: HH{LAE

VEE. 4fFEEdr, TXFIFO 3%, CPU Ff[m TXFIFO HEBURAS, TXOVIF AREfrfes

1’ bl
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W Winner Micro
I\ BEEMET

BB

[4]

RW

TXUDIMASK
TXFIFO "R ¥ A Wi g for

1’ b0: PTAERE

1’ bl: hIFiffRE

R RS TXFIFO R i, Jf HASIIE] TXUDIF Jy 1 I, ™A= N i

17 bl

[3]

RW

RXDONEMASK

Bl 58 B B A8 B b G oL

17 b0: HTAfERE

17 bl: HhlifEae

M ReRRUCE R T, I HAROS R e RN, K A B e B

17 bl

[2]

RW

RXTHIMASK
RXFIFO B i 74 e 6 A5

17 b0: HhrAfliRE

17 bl: Frfliae

2 fdifE RXFIFO WA 7, F£H RXFIFO o (8t A 0% 1ol 2 T e s, 724
A= RX A

1’ bl

[1]

RW

RXOVIMASK

RXFIFO i th o Wi e iz

17 b0: HEIAEiRE

17 bl: Hibrfiae

R ZMERE RXFIFO it Hh iy, JF HAGIIE] TXOVIF O 1IN, K= AR v i

1’ bl

[0]

RW

RXUDIMASK
RXFIFO T i o B i e for

17 b0: T AfERE

17 bl: Firfliae

ER: ERE RXFIFO gk, JFHAGHIZ] TXUDTF O 1 I, g7 A2 i v b

1’ bl

16.9.4 H bR & AT A7 2

£ 133 12S bR & A7 2

Vi I

BAEUL

BALE

[31:13]

RO

RSV

19”7 ho

[12]

RO

TXIF
12S K& WikrdE
17 b0: KK 12S ik

17 b0
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W Winner Micro
I\ BEEMET

1’ bl: 128 HKiEFW=4

[11] RO RXIF 17 b0
128 U bR &

17 b0: RKAE 128 il
17 bl: 128 HHlhlF=:

[10] RO 12SIF 17 b0
12S bR Az

1’ b0: A& 128 Hill

17 bl: 125 75 =k

R RERXEEH X 2 —HHW, A EN

(9] RW LZCIF 17 b0
JE R TE TR XA bR &
BeA AR R B IE N — AR RS AL SR BT Bl A e %
17 b0: ARSI 222 X
17 bl: KRIEAE X

EE: 51 REERTWbrE

(8] RW RZCIF 17 b0
A TE TR XA &
SEAHR AR AT IEIE N — MR 55 AL SR BT Bl A %
17 b0: A IR T2 X
17 bl: KR EAE X

EE: 5 1 RIEERT Eibr S

[7] RW TXDONEIF 1’ bo
RIETE R bR &

17 b0: ARIKIERTEH
17 bl: AIRIETER
HE: 51 RiERR bR E

(6] RO TXTHIF 1’ b0
RXFIFO iz &

17 b0: TXFIFO H1 5N EOKT B fE

17 bl: TXFIFO H i MNEUNT 8EE T T W

TER: 24 TXFIFO s AN (TXONT) 6 T8l > T TXTH BB MR, xAMre
BE 1, EAEIR TXFIFO F 5 AN B I H TXCNT BfE KT TXTH A S, eA4 2%
bl 0.

[5] RW TXOVIE 1’ b0

TXFIFO Ji H A s &
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W Winner Micro
I\ BEEMET

17 b0: TXFIFO ¥& A kA H
1’ bl: TXFIFO KA T i ik

ER: 5 REERT RS

[4] RW TXUDIF 1’ bo
TXFIFO T ¥ Wb &

17 b0: TXFIFO & A AE T i
17 bl: TXFIFO KA T ik
W 51 RERPERE

[3] RW RXDONETF U bo
W e AP TR

17 b0: AUHRWCRTE K
17 bl: ARIEWCER
HE: 51 RKERT R &

[2] RO RXTHIF 17 b0
RXFTFO H1 i %

17 b0: RXFIFO {7 ANEUN T

17 bl: RXFIFO AN 0% T 80K T W E

R 2 RXFIFO Hr (M5 T8 £ T RXTH B ERER, XMIapE 1,
LA RXFIFO A (140 152 HE 9 HL RXCNT (4B /T RXTH MBS, B4 240 0.

[1] RW RXOVIF 17 bO
RXFIFO i tH v iz &

17 b0: RXFIFO ¢4 AR iy
17 bl: RXFIFO KA T fi o
W 51 RIGERE H

(o] RW RXUDIF 17 b0
RXFIFO T it o by &

17 b0: RXFIFO ¥ KA T i
17 bl: RXFIFO KA T N W
EE: 51 RIER T

16.9.5 IRASHFF2E
% 134 12S IRE 170

fir i e BEUEH SAfE
[31:10] | RO RSV 227 ho
[9:8] RO VALIDBYTE 2’ ho
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W Winner Micro
JYN BB T

B Ja— Nl 7T
27 b00: FUSERUE, RXFIFO H T B2 AR 2 w]
2’ b0l: EURSEE, RXFIFO g 1 A2 T
2’ bl0: EUKSEE, RXFIFO g 2 M2l T
2’ bll: BUKSEARE, RXFIFO B 3 A3 2 al
[7:4] RO TXCNT 4’ ho
0T BT Z) TXEIFO Fh A4k,
4’ b0000: ¥&ABIE
4’ b0001: A 1 PN
4’ b1000: 5 8 P
[3:0] RO RXCNT 4’ ho
TEF AT %) RXFIFO 74
47 b0000: WA HIE
4’ b0001: f 14
4’ b1000: £ 8 P
16.9.6 i KIL A7 A%
* 135 12S BRIk 7 7s
A il BBV BAE
[31:0] | Wo TXFIFO 327 ho
12S WHE T 8 MNFRIER FIFO F TAZN A% & 3% B - &k 8 TXFIFO s 5 — A4~
TXFIFO H 3G in— . 12S $&ifila8 2 3 3 e dt N\ TXFIFO W2 Rk 25,
16.9.7 Finiz A A7
136 12S BURERIL 17 0%
A ilal BAEYLA BALE
[31:0] | RO RXFIFO 32" h0

12S WE T 8 M FEKER FIFO F AR B EE . &K RXFIFO HHstE —A>

T RXFIFO iy se b —A
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W Winner Micro
I\ BEEMET

17 UART itk

17.1 D REMEIR

I

UART & — s H] e AT 80 e 2, W TR ilfE . 2 GO RURIESS, AT BASEEL XU T AL f AR .

W801 3t 6 ZH L UART M, 38 ik 4l vy b 23 A 2H & v DA LS Rl R R i W B, B K AT 324 2Mbps 1)
W ZH ., W801 UART REFNAE{S: DMA FiC&fd FH, SCEREIE 0 m 2 155

17.2 F Ehp

6 APB R O, AT 70085 7 5K
SCHREH T RS 1) TAE 77

SCHF DMA Byte fRHiiisX, KIXHNE 32-byte FIFO
BRFR AT RTE,  BRSCRF 2Mbps

5-8bit HHEKSE, LLA parity RPERTELE

1 8% 2 4 stop fr Al it &

S RTS/CTS iids

SCHF Break ik 1% 52K

¥ Overrun, parity error, frame error, rx break frame "HHfE

17.3ThRedhR
17.3.1 UART yHr&R
Seb RS ON I A [R— I B ES %, 75 B A U7 1 HR I i 4 (R B 3 SR R A S 4t « Wso1
AT DB R 22 15 B 27 4745 BAUD_RATE CTRL 27 f7-45 K S BIURE 4H ¥ R %645 . BAUD_RATE CTRL[15:0]
7444 ubdiv, BAUD RATE CTRL[19:16]4% A ubdiv_frac, 7% & E K% baudrate, HHE AR
T

ubdiv = apbclk / (16 * baudrate) - 1 / /UL

ubdiv_frac = (apbclk % (baudrate * 16)) / baudrate //HUE¥

DA APB Bf4h 40MHz, 4¢3 19200bps i -

ubdiv = 40000000 / (16 * 19200) - 1 = 129

ubdiv_frac = (40000000 % (19200% 16)) / 19200 = 3
R4 LA _E A5 APB 8 40MHz, JEHEZ 19200bps IEHLF, BRFRAFAF48 1% B E N: BAUD_RATE
_CTRL = (3<<16) | 129 = 0x0003_0081.

17.3.2 UART 4% =
o HEKE

169


https://baike.baidu.com/item/%E6%95%B0%E6%8D%AE%E6%80%BB%E7%BA%BF
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W Winner Micro

IV EREERET

W801 f¥] UART SZ#F 375 5bit. 6bit. 7bit. 8bit MIEIREKETNE . X THIRK M E T
8bit FHHIBKE

<ot

48| bito | bitl | bit2 | bit3 | bitd | bit5 | bite | bit7 | {Z1E| #Ei5

7bit BEIEKE

1| s

ot

G| bito | bitl | bit2 | bit3 | bitd | bits5 | bite | ¢

K] 28 UART (R K J&

IEH K UART @5 R 1bit #24A67, 1bit 458 LA B0 b 1) (o $edia r, i w16 () B i Ao /2 ] DATE &1,
W801 3 #F 5bity 6bity 7Tbit. 8bit 4 P EMIEIEAL T BCE, WIARHE S Fr B SR BB 7 K B

o {Zibfr
W801 [ UART SZHF 1bit {51 A 2bit (EILAInI i E, PIARHESEPR T B E, nF:
1bit = 1E4L
#o4| bit0o | bitl | bit2 | bit3 | bitd | bit5 | bit6 | bit7 | {=1E| I
2bit {F L7
#IA| bito | bitl | bit2 | bit3 | bitd | bit5 | bite | bit7 | =1k s
29 UART fZ1EA7
o HHRKRIAL

TR AR R T RS R i IE R P, W801 wT AR B Ak IR AN TR

AR TR T W AT EERA 1 AR AT, TRIRAIN 0, W MHEIE AN 1 AR
A, BRI 1. B AFRIFAEA 1.

RIS T R AT EdRAL | AN EUE R RS, BRI 1, R A ErEdE N 1 AR A
A, ERIRAIN 0. M2 AR EEA 1.
8bit BHIEK E +F I

i | e

ot

ACUE| bit0o | bitl | bit2 | bit3 | bit4 | bit5 | bit6 | bit7 [ odd| 4

30 UART & HRZI6AT
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W Winner Micro

IV EREERET

17.3.3 UART Rtk 42
W801 UART 37#E RTS/CTS J5 A AEAE G, WM R EH 2N T P71k UART fifo B
(B DR A SR AN S AL FE i 5 2%, RTS Al CTS &t A s 1, s K-

=

31 UART Mt dasided
W801 [ fint 45 /& it AUTO FLOW CTRL 27 A7 8 KAzl i) o 4 i fF-Ji 4% AUTO_FLOW CTRL[O] 1 B, W801
S HR¥E AUTO_FLOW_CTRL[4:2] #5E 1) rxfifo if ISR MOk TIRIE R E, KT RE M, RTS Him,
Hofh & WAL W80l KikHdE, /NT e/ M RTS Fiflk, HA®AkE:Ls w801 KikEHdE. 4
AUTO_FLOW_CTRL[0]} O I}, #ffi@ it AUTO_FLOW_CTRL[1]K¥% & RTS M mifi.

W801 A ik B, nf LA A Wikl B 417 CTS & & kAR L, JFFlid FIFO_STATUS[12] 25 CTS IRZ,
KR 58 & Tk B22h HoMh v % RIEEHE

17.3.4 UART DMA 1% %
WS01 f) UART 45 DMA 1&4m#=, DMA (&4 75 22 A0 B UART 2iA7 84135 HLf i) DMA CTRL Zif7 a8 k4TI
UART f¥) DMA fdifig. [EIN 352500 E UART FIFO CTRL Bt E txfifo. rxfifo Ffl &L /b FHifihk DMA #k

N

DMA F¥5ES H B HbhE 5% 9 TX DATA WINDOW &% RX DATA WIDNOW, HoAth DMA 2547 2%fi% B 2% DMA 27
ARz,

JER: UART DMA f&%1 R e BN Byte #530, AS3ZHF half word Al word /&4
17.3.5 UART H ¥t
UART SZRFR IR, B4 fifo 25, fifo IR EMAME, CTS Afk, HAEZERS =4 UART ik,

A LU INT MASK 2547 25 R % B 75 Z A T .

24 UART rRlfr= A2 Jm, mTLUIERE INT_SRC R E W 2 AT A P IRIRES, o I 5. BFS 195 0.
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W Winner Micro

JV\N  ERETERART
17 AZAF S iR
17.4.1 FAHRIIR
% 137 UART FA7as53K
e Hhk 2R ] il iR BAE
0X0000 BE R % e UART LINE CTRL RW vart JH{E IEHE S B E 0X0000 000B
0X0004 B IRy 27 A2 2 AUTO FLOW CTRL RW uart rts/cts fRIERE 0X0000 0014
0X0008 DMA i B #1784 DMA_CTRL RW vart dma FHERE 0X0000_0024
0X000C FIFO ¥ il &7 77 4% UART FIFO CTRL RW % HE uart fifo fillk&E% 0X0000 0014
0X0010 PR R P A7 4 BAUD RATE CTRL RW B H vart BEREER 0X0003 0081
0X0014 HH T B iR A A INT MASK RW W E vart 7B T 0X0000_O1FF
0X0018 IR FAE A INT_SRC RW uart FWCIRA TR 0X0000_0000
0X001C FIFO IR HF A7 4% FIFO_STATUS RW fifo KA, cts IREEM 0X0000_1000
0X0020 TX feds bl w5 /795 TX_DATA_WINDOW Wo 0X0000_0000
0X0024 11
0X0028 1R
0X002C 581
0X0030 RX A af bt %5 77 2% RX DATA WINDOW RO 0X0000_0000
0X0034 581
0X0038 581
0X003C 581

17.4.2 F¥nimsEhl a i s
2 138 UART FHaim 4% il 27 47 2%

A il BRAEUEEA RAE

[31: 8] frEE

uart rx enable 17 b0
[7] RW e

BIERE, =AM

uart tx enable 17 b0
(6] RW 8,

RIEMRE, AR

send break enable 1’ b0
(5] RW Ki% break L. Uart S7EIZ N BN JERIZTE— break A, KETEHK

J& B 8hiE 0.

parity it 1”7 b0
(4] RW 17 b0: AR5

1’ bl: #FIRE

parity en 17 bl
[3] RW N

AR, WA

stop bit M 1’ b0
[2] RW 17 b0: 1AM kAL

17 bl: 2 AMEIEAE

172




W Winner Micro

F Vv

KB B B 1

[1: 0]

RW

uart HRFHKRE .
2’ h0: 5bit
2’ hl: 6bit
2’ h2: 7Tbit
2’ h3: 8bit

17.4.3 HWEF s T4

% 139 UART M S5 2717 08

(VA

Vil

BefEut B

[31: 5]

TR

(4 : 2]

RW

RTS trigger level

£ afc_enable AR, HRE I 720K RTS B
3’ h0: rxfifo & 4 LA L7

3’ hl: rxfifo & 8 LA L7

3’ h2: rxfifo & 12 4~PA L7

3’ h3: rxfifo & 16 LA L7

3’ h4: rxfifo & 20 LA L7

3’ h5: rxfifo B 24 A~PA L7

3’ h6: rxfifo & 28 A~LA L7

3’ h7: rxfifo B 31 LA LT

(1]

RW

RTS set
24 AFC_enable JERUNT, HAFAT DLd I 5 B A7 ok 58 s BRI E 35 0], 24
AFC_enable B, BALATLr .

1’ b0

(0]

RW

afc enable

17 bl: BR WM rts i rts_trigger level #7574,

1’ b0

17.4.4 DMA 1% B #1725

2% 140 UART DMA % & 27783

fir

Pl

BAE UL

BArfE

[31: 8]

(3

(7 : 3]

RW

rxfifo timeout num

rxfifo FAATEEE N rxfifo trigger level UL, WS N AMEAIRTE N, ¥
AEREFEIER, 774 rxfifo timeout H1H7.

AT TR RE S, TR RS —UOTIIE 2 E— YO e, #REEREIZED 1
AT

5’ ho4

(2]

RW

rxfifo timeout en
rxfifo BRI fifHE

1”7 bl

(1]

RW

rx dma enable
U DMA i RE, A 2K
0: FoRBUSCE TR FH Hh .

17 b0
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W Winner Micro

gV

JK s 11

ol LT

tx dma enable 1’ b0
(0] RW RI% DMA 1R, &AL
0: Ko RIETFEAEF Al
17.45 FIFO 5| 75 47 4%
F 141 UART FIFO #2747 5%
fir il BRAEDEA HALE
[31: 6] fREE
rxfifo trigger level 2’ hl
B rxfifo PEIEF TR R TETZERN, kW, SEMAE rxdma req.
2’ h0: lbyte
[5:4] | RW
2’ hl: 4byte
2’ h2: 8byte
2’ h3: 16byte
txfifo trigger level 2’ hl
2 txfifo FEARF N T T%ER, flok B, MR txdma req.
2’ hO: empty
[3: 2] | RW
2’ hl: 4byte
2’ h2: 8byte
2’ h3: 16byte
rxfifo reset 1’ b0
(1] RW
B rxfifo, ¥ rxfifo REEST
txfifo reset 1’ b0
(0] RW
HAL txfifo, ¥ txfifo IRATHES
17.4.6 PR R0 5472
F 142 UART PFredzl o /748
fir Vi i) ¥RV ShE
[31:20] IRE
ubdiv frac 4’ h3
[19:16] | RW RGN B ER DA 16 RE R i B i/ NG A Fem . BARMECDA frac X 16.
(BZHEH 2.3.2, WHRITE T
ubdiv 16’ h81
(15 0] | Rw RGN BB LA 16 f5 IR 2 0 B i I B 08 200k 1o
' BRI\ RGN 40MHz, JR4EZR 19200,
(BHEH 2.3.2, WHRITE T
17.4.7 B M AT A7 A
F 143 UART T BF il 25 1748
A il BBV BAE
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W Winner Micro
I\ BEEMET

[31: 9] TR

(8] RW overrun error int mask, rxfifo JiH WAL, AR 1’ bl
[7] RW parity error int mask, FFEAELHWIRFRAL, =R 1’ bl
(6] RW frame error int mask, ZUHETHEE R BERAL, EiA R 17 bl
(5] RW break detect int mask, break {5 S BERAL, =i AL 1’ bl
(4] RW cts changed indicate mask, CTS {552tk BERINL, =G %K. 1”7 bl
[3] RW rxfifo data timeout int mask, rxfifo BECEHE N W BRI, Bia 2. 1’ bl
[2] RW rxfifo trigger level int mask, rxfifo i&ZF|fil&AE Wi RS, BA 2L 1’ bl
[1] RW txfifo trigger level int mask, txfifo ikFfil & H W RN, EA R 17 bl
[0] RW txfifo empty int mask, txfifo ANZHWIFRHLL, &R 17 bl

17.4.8 HWARASF A48
# 144 UART HWRIRASZ oS

fir Vil BfEvH HArfE

[31: 9] {R ¥

overrun error 17 b0
(8] RW rxfifo HHLGE H
BAESNE 17 0.

parity error 1’ b0
BB BRI A R

DMA TEBL T, 7=, {2 DMA $RAEA G0t b
PHEDE 17H 0.

(7] RW

frame error 1’ b0
PRI T IR R R

DMA 1L, b2 =2k . {5 DMA #RAEA G il
BAFESE 175 0.

(6] RW

break detect 1’ b0
FEWCE break .

DMA 1L, b2k, {3 DMA #RAEA Gt ik
BAFEZS 175 0.

(5] RW

cts changed 1’ b0
[4] RW cts (552840 )= A e o
B ESE 17 0.

rxfifo data timeout 1’ b0
rxfifo HEHE KN T rxfifo trigger level {H N ANEE & WIBA Bk ST (%L
s AT

B ESNS 175 0.

[3] RW

rxfifo trigger level interrupt 17 b0
Y rxfifo PHIENEH/NT rxfifo trigger level 48 E WHUL MK T BT
[2] RW GHON, ST

PR NZARYE rxfifo count B X4 ATEIRMIR /N .

B ESNS 175 0.

[1] RW txfifo trigger level interrupt 17 b0
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W Winner Micro

F Vv

KB B B 1

2 txfifo PHUE N AT txfifo trigger level i@ MIEAL /N T B ST
T, FEAETE.
BUEE 135 0.

tx fifo empty interrupt 1’ b0
(o] RW MRIR SRR AT, JEH txfifo NEENE, A,
WHEEHE 17 0.
17.4.9 FIFO IREZF A48
% 145 UART FIFO RS Z 75
fir i A ByEYLA HALE
[31:13] fREE
[12] - cts status 17 b0
MET cts HPRDS
(s 61 | Ry rxfifo count 6’ ho
’ rxfifo FEHREEL
5 : ol | Ry txfifo count 6’ ho
‘ txfifo T EIEAHL
17.4.10TX E4h Hohl 27 77 4%
% 146 UART TX jERahHbhl 251725
£r il HyEULA SAfE
tx data window 327 h0
RIEBAE R LG .
[31: 0] | WO R vart RIESEBBCEHE R RIE, 24K burst AR5, AT RS
FATHHE SR T R, W2 3CEE 16-burst RIEERME, Bl 16byte. BRI
/R IR R 3L 16byte (4 M) HRAREE N A%/ BcEdE & 1
17.4.11RX EC4h Ho bk 27 77 4%
£ 147 UART RXEIHHNEZF A7 2S
1 il BBV BAE
rx data window 32" ho
BB AT GRS
[31: 0] | RO VERG: vart RIZSENCEEE R SR EEE, 2R H burst &5, B TR A

TSN AT, B R E SR 16-burst KIERAE, B 16byte. KUEMARIE
/HMGEIEHLJE 3L 16byte (4 7)) #OREON AL/ Bl & 1 -
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W Winner Micro
I\ BEEMET

18 UART&7816 Fibh
18.1 ThEeAEA

UART&7816 fEL3f 2% UART ThiE, [FIRFHEZ 7816 2 1 IhRE.

W801 T #F 1 4H UART&7816 &2 10 (uart2) , F N UART i R, AJ DA RS &0 (1 i o i 2H & ] A sk
DU P R R W B, BT SCHF 2Mbps [IEAE %,

W801 UART&7816 2 REFIAEAY: DMA BC& S, SBAsE 1 m 5

18.2 FHEARME

® FF& APB RPN, SRR UART 5B XU 7816 St X0 il {5 77 s
®  SCHFhMTEEE ) ARy 2

® SCRFDMA Byte fBHiEI, KIXHENE 32-byte FIFO;

® HiIIIfE:

> PR YRR, KSR 2Mbps

5-8bit HHE KL, LAK parity thPERACE
1 8¢ 2 ME A E

SCHRF RTS/CTS sz

SCHF Break Mk ik S420%

Y Fr Overrun, parity error, frame error, rx break frame T HWiTE/N
® 7816 & I)fE:

HeZ% 150-7816-3 T=0. T=1 =

He2¥ EVM2000 Hrilt

Tt E guard time (11 ETU-267 ETU)
1B/ RIAZ)5E, AR E

SCHFRIE /N AR 0 S S A% Tl g
SCFF0.5 il 1.5 4> stop Azl AL E

vV V VYV V V

vV V V V V VY

18.3 UART IhRefiAR

% 16 2 UART RSt itk
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W Winner Micro

IV ERBERET

18.4 7816 IREHHIR

18.4.1 7816 &/
1507816 72 [ brpnifE R e R0, PSOIE T8 e RBRARRIE . RSPRE D BE SRR, &
L. BEBZITTER.
W801 F S 1 IS0 7816 -3 HLF S AMEMPIIGX IS, SCHF T0 A T1 K. it W01 ) 7816 411,
F P ] ATGE O e R 1A 5l 5 18 4, 1T UL E B SR e R T B M ar A 1038 B . 5T g
R GALE, AP REACS% 1S07816-4 Bl 2529,

18.4.2 7816 #2211
W801 EZAE M T & Re RN B RIEER P /MR, SRS Al ar 2 1R85 S 58 % . SehrR e R
Fi, & RST. VCC. GND X =/M&E'5, RST A LA S 58 GPI0 R thi|, FERF e LS
F . VCC AT LA BE%E 3. 3V B, sk it GPTO MG HoAth B BR SR A5 I B B VCC I T .

1 VCC_CTRI;_E
o e
iGRIg-— L VCC:
GPRIO RST :
e fic_clk CLK e 4t :
3 ’ 0 1
HC_10 /0 i SREF -
LGND GND
- te

K 32 7816 HERNEE
18.4.3 7816 it &

YE 7816 & 14 FH I 7 ZEREATAH DG HC & -

® EFEI T/EM, UART LIN CTRLI241¥EE N 1, B 4[RO 7816 #;

® it H 7816 MSB B LSB f&4ufi, UART LIN CTRL[3]¥ &y 1, i#iL UART LIN CTRL[3]ik$%
7816 #1172 MSB #5250 (bit7 Sufehm) , i&/2 LSB 12 (bit0 SuftHm) ;

® WHE{FILAL, UART LIN CTRL[2]W[EFH FE-R 0.5 B 1. 5 MF 1Az,
PRI 28R, UART LIN CTRL[8] ] PLE#E TO Kak# T1
P B e A B N I I, G WATT TIME SRS BRI I A], e SeHidta i i I oA die 38 #ieths 1)
77 A R T

18.4.4 7816 Hﬂ‘%ﬂlﬂﬁaﬁ
BRERI B TRE CLK 5] IR L4 B GE- R (I 2h, @id BAUD RATE CTRL[21:16]K¥& &, 5 )5

FWR:
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W Winner Micro
JV\ BREEM AT

fclk_apb
2 X fsc_clk

fsc clk: FHRELLFRERAMEMN CLK,

fclk apb: Z4i APB 2RI 5

clk div: 75ZE¥E % BAUD_RATE CTRL[21: 16] (i 4347 K 1

KA clk div N REHCRESL, O 7o iz, JATRGFRIU S TR I, CEF i EIES
TN, CBE S RIUY & TR HTVEW T
clk div = (fclk apb + fsc clk)/(2 * fsc clk) - 1;
18.4.5 7816 MKW E

BAER A — /NI AL ETU, BRI 4 SU S [A) B A7 R AL B HE A A 4. ETU i E 2 iE i
BAUD _RATE CTRL[15: OIR¥E M, THEIEWIT:

clk_div =

F 1
letu= =X =

b f
£: BPFRATT RER Y CLK;
F A1 D #2 A 2he R IS4
HS AT E 5 E 1 BAUD_RATE_CTRL[15: 0] ubdiv st F/D, EHEMIAR AN T ETU itk
K5, BATEPREE K%, R E ubdiv = F/D BIA], F A1 D o] i N RREAT A

Table 7 — Fi and f(max.)

Bits 8to 5 0000 0001 0010 0011 0100 0101 0110 0111
Fi 372 372 558 744 1116 1488 1860 RFU
f(max.) MHz 4 5 6 8 12 16 20 —
Bits 8to 5 1000 1001 1010 1011 1100 1101 1110 1111
Fi RFU 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 Q011 0100 0101 0110 0111
Di RFU 1 2 4 8 16 32 64
Bits 4 to 1 1000 1001 1010 1011 1100 1101 1110 1111
Di 12 20 RFU RFU RFU RFU RFU RFU

% 148 7816 HEiEEH
(B WCAE 1S0 TEC FDIS 7816-3 (E). PDF)
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W Winner Micro

JVN  BEREETEGLR T

18.4.6 7816 LKA

vCC

R5T )
CLEK /

o {ﬁ TE — 7 ATR

T0 T

2001 &

33 7816 L HL AN F
FEOAE R LR EAM IR FFE . CLK A 10 WIGIRA G, 75 RATHC E K GPTO At Hifik. VCC i
=i JE CLK A 10 fig & sk 7816 #E=0)5 i 7816 #IBI ] o ¢ 5 AT 75 B4 RST 51 I Fahhim, seE N
. MCESBINT:
I/0. CLK. RST Ft B NiiH GPIO Fi R IF AR 45K F s
BWHE 7816 Ny T=0 =,
iEid GPIO $%4Hi VCC i,
lic'® 1/0. CLK A 7816 #x, H1 7816 Xzl ik A% ;
BC B 7816 B P4 I su VF i b4
AL RST 4, 4R ATR 2088, 25 40000 MiHeh V& A IS ATR B, MIHUT IS,
R

18.4.7 7816 KE {1

vCe
RST
CTK
I¥0 E — 7y ATR
, I
To
200~ FF £

Kl 34 7816 A AL

n EE PR, AEARERRIRE R, IEHE TR, K RST SRR 400 /N HIRIAT . BCE D IRUWF

o {iErVCC EHUIRE:
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W Winner Micro

JVN  BEREETEGLR T

®  FAK RST 5|10 400 A0 1A 5
® 5iE RST BIRH, ZEfFReUlc ATR 5, & 40000 N 4F N %A W R ATR 2dE, WIPAT TG,
LS EE

18.4.8 7816 £iEitFE
vCC ("‘
RST

CLK

E TE

iRl

35 7816 ‘KifidfE
BB R, RST FuAlR2 Ja 7 B4 CLK A 10 Mo B sl 10 B hifik, /a5 M VOC HLE, #RAEP IR
Wp:
{RFF vee ERVIRAS,
P RST 3] Ji s

BLE CLK A 10 A GPIO #E5, FEHifE;
JE T GPIO %41 VCC iH;

18.4.9 7816 %At
7816 MIEHEAL I P CL8 G W80 1 M 5e ik, TCFRH P #AE, F P WA T b o AR 2, 1
S 1S07816-3 PrislH HIFLSE o

H - .
o PRI E] ‘ ‘
L - ..

‘ 10x0.2 etu '

FALE

K 36 7816 R4

18.4.10UART&7816 DMA f£4y

W801 [ UART&7816 7 HF DMA A&t =, DMA f&4h) 75 B & UART&7816 27 A7 254132 FLIHI A DMA CTRL &
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W Winner Micro

IV EREERET

1298k 4TFF UART f1) DMA {§AE. [FIRT 2 E UART FIFO CTRL BCE txfifo. rxfifo FEILZ/DAFT
fih % DMA $I5Z .

DMA V5 ES H fHbhl 3% A TX DATA WINDOW &% RX DATA WIDNOW, HoAfth DMA 2547 2%fi% B 2% DMA 27
FRET,

VEE: UART&7816 DMA &% H fE1% B N Byte #3,, A half word Fl word fZHi.

18.4.11UART&7816 H1 T
UART&7816 i /Erizl, @3 fifo &%, fifo IAF|BEEM KM, CTS A5fk, H4ELHep=E
UART&7816 i, AILAETE INT MASK 2517 as ki B 2 b k.

24 UART&7816 Fii¥rr=A= )5, wJLLEE INT SRC SRE W Y FIM FWoIRE, ik iR . B85 17E
0.

185 ZFf7asfiiid

18.5.1 FAFEFIE
* 149 UART&7816 ZFA78%%1%

ke ik 2R ] y iE] £i:3%) X VKA
0X0000 B ) A A A UART_LINE CTRL RW uart&7816 MEIEHFEAHICHE | 0X0033_520B
0X0004 H SRR 4% 2 A7 2 AUTO_FLOW_CTRL RW uart rts/cts BRIERE 0X0000_0014
0X0008 DMA & B A AE 7% DMA_CTRL RW uart&7816 dma fEHBLCIE 0X0000_0024
0X000C FIFO 2 i) a7 £ 4% UART_FIFO_CTRL RW WH uart&7816 fifo il k%L | 0X0000 0014
0X0010 WRF AR B AE AR BAUD_RATE_CTRL RW W vart PAFEE. 7816 WP 0X0003_0082
0X00L4 A— INT MASK RW ; H uart&7816 FHEMHMH | 0X0000 O03FF
0X0018 HWDIRS T A7 A% INT_SRC RW uart&7816 HWPIRE R 0X0000_0000
0X001C FIFO RSB43 FIFO_STATUS RW fifo kA, cts IREEM 0X0000_0000
0X0020 TX LG b 25 47 3 TX_DATA_WINDOW Wo 0X0000_0000
0X0024 582

0X0028 582

0X002C TR

0X0030 RX 4G H bk 25 4738 RX_DATA WINDOW RO 0X0000_0000
0X0034 TREd

0X0038 TREd

0X003C TREd

0X0040 7816 {4 8] 25 47 5% GUARD_TIME RW 7816 H 3 ] {47 15} a] 0X0000_0000
0X0044 7816 BT I 8] 25 A7 7% WALT_TIME RW 7816 BWSCH i N I ] 0X0007_8000
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W Winner Micro

IV EREERET

18.5.2 F ¥Rt oA 2%
% 150 UART&7816 Erdsim s il 517 28

fir Vil BAEUH BArfE

[31:25] {R

sc_mode 1’ b0
[24] RW 1”7 b0: uart =
1’ bl: 7816 K=

7816 £ TO #:5{, rx_retrans en 17 b0
[23] RW 1’ b0: Rx HENEAETH
17 bl: Rx HETEALIRE

[22:20] | RW 7816 £ TO #:3{, rx_retrans cnt 3’ h3

7816 & TO #:, tx retrans en 1’ b0
[19] RW 17 b0: Tx HBNEALTLH
17 bl: Tx HBhEALALRE

7816 & TO iz tx retrans cnt 3’ h3

[18:16] | RW )
tx HBIEAERE

7816 KA /N MIN_BGT (Min Block Guard Time ) 5 ha
Min Block Guard Time #+%: 10+stop {7 (BRiA 2 4ir) +ic B H MIN_BGT

Note:

T=0: TERIEANZU AN FE ST 1) L7 R (MR G A T B 2 ) ) Bt /) B 1] ) Bl
[15:11] | RW ANBE/ANT 16 AN ETU. 250 BE % IE A iR S B R LR AR A7 T BRI B f A28 1)
W ARE AL TR TEIRG A 156 A ETU 45 .

T=1: FERIEFNFAII WA AE S 7 7] B2 A5 IR AR A BRI 22 18] 1) fg /DN I T ] B
CERARAB ], BGT) 20N 22 AN ETU. AZRRENS IE R AR R B I SL RS 4R 1 N FR
AR J5 A 7 R AR AL T BRI TRIRR A 21 A~ ETU AU 74

7816 R Bz HINC & 1’ b0
[10] RW 17 b0: 7ERCE AR P2 AR eh i, 5 0 b T8k
1’ bl: WopE 1k

7816 K parity HHRHHE B EACEHE 1’ bl
(9] RW 1’ b0: A
17 bl: U

7816 K1) TO/T1 AL &, 1’ b0
(8] RW 1’ b0: TO iz
1’ bl: T1 s

uart rx enable 17 b0

(7] RW L
uart/7816 #x\T, HERE, mA K

uart tx_enable 1’ b0

(6] RW L
uart/7816 BT, RIE{ERE, A K.

send break enable 17 b0
(5] RW K% break H¥Efl. Uart STEZ M B AE Ki%5E— break Fd 1, KIETEHK
J5 B 8hiE 0.

parity #%P (UART #ixl) 1’ b0

(4] RW N
17 b0: fHES:
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W Winner Micro

F Vv

KB B B 1

1’ bl: #FELE

1 (7816 F30)

1’ b0: LSB (b0 bit) Zetki
1’ bl: MSB (b7 bit) Zetkin

(3]

RW

parity 58, AR (UART #X)

1’ bl

(2]

RW

stop bit M (UART #E=)
17 b0: 1AM IR

17 bl: 2 AMEIRAL

stop bit M (7816 =D
1’ b0: 0.5 AME1EAL

1’ bl: 1.5 AME1EAL

1’ b0

[1: 0]

RW

uart HURFKCEE (UART B30
2’ h0: 5bit
2’ hl: 6bit
2’ h2: 7bit
2’ h3: 8bit

18.5.3 Hah - iiis 725

% 151 UART&7816 H shidi {125 17 os

Vil

BfEUtH

[31: 5]

TRE

(4 : 2]

RW

RTS trigger level (UART #iz)

7 afc_enable 42U, WAl 7524 RTS B L.
3’ h0: rxfifofg 4 NLLEFT

3’ hl: rxfifo & 8 LA L7

3’ h2: rxfifo & 12 4~LA L7

3’ h3: rxfifof 16 LA L7

3’ h4: rxfifo f 20 A~LA L7

3’ h5: rxfifoH 24 AL L7

3’ h6: rxfifo 5 28 A~LA L7

3’ h7: rxfifo f 31 LA L7

(1]

RW

RTS set (UART #iz)

24 AFC_enable JoRAIS, BAFAT LIS R BB AL R S8 SO B2 1

AFC_enable B, BALAT L.

,i_ll

1’ b0

(0]

RW

afc enable (UART #iz()
PS4 res I rts_trigger_level $&#iI/=4E, &K,

17 b0

18.5.4 DMA % B Zf7es

* 152 UART&7816 DMA P& 'E 271748

Vi if]

BAEUL

BArfE
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W Winner Micro

IV EREERET

[31: 8]

TR

[7 : 3]

RW

rxfifo timeout num (UART FZz)

rxfifo HAEFESHE/NT rxfifo trigger level 1EALF, IR N MEIRE A, #
BRI EIER, 724 rxfifo timeout H1HT,

ZITBT DR RS, B RS — U Ie 2 L — YO e, #RERIREIR D 1
AL A T IR TN

5’

h4

[2]

RW

rxfifo timeout en (UART&7816 fz\)
rxfifo EBIAHRE, =AM

1’

bl

[1]

RW

rx dma enable (UART&7816 #iz{)
BRI DMA B8, A R
0 FRonERUSC A4S R T

b0

[0]

RW

tx dma enable (UART&7816 #iz)
% DMA e, =L
0 R~ AT FEAE FH Wt o

17

b0

18.5.5 FIFO ¥ 27 17 58

# 153 UART&7816 FIFO 45tk 27 1758

Vil

BfEUtH

BAE

[31: 6]

TRE

(5 : 4]

RW

rxfifo trigger level (UART&7816 f&=X)

4 rxfifo MEIRFITEOR T E T AN, Ak bk, &K rxdma reg.
2’ h0: lbyte

2’ hl: 4byte

2’ h2: 8byte

2’ h3: 16byte

21

hl

[3: 2]

RW

txfifo trigger level (UART&7816 FH=X)

2 txfifo HEHRFWEUNT S TZER, il bW, BCE K txdma req.
2’ hO: empty

2’ hl: 4byte

2’ h2: 8byte

2’ h3: 16byte

21

hl

[1]

RW

rxfifo reset (UART&7816 ()

AL rxfifo, ¥ rxfifo IREHS

11

(0]

RW

txfifo reset (UART&7816 #E)
A7 txfifo, F txfifo IREES

11

18.5.6 JRr st /A4

% 154 UART&T7816 I 4 45 2 7 o

Vi I

BAEUL

[31:20]

TRE

[19:16]

RW

ubdiv frac
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W Winner Micro

IV EREERET

UART #5X:

FGEN R LA 16 R 2RI B (0 /NBORR 0 4R s . BUA(EDN frac X 16,
(BB PR R 5T

7816 #3K:

ubdiv_frac = (fclk apb + fsc _clk)/(2 * fsc_clk) - 1;
(2% 7816 MBI HHE )

ubdiv 16" h82
UART #3:
RGBT EIR LA 16 f5 R 2R B S RS B0 0 L.
BOA RGN By 40MHz, PRFFR Y 19200,
[15: 0] | RW (BH PRI H DD
7816 fiz\:
ubdiv=Fi/Di (Fi. Di NEHERRIKMBEL, edu MF: f etuclk =
fsc_clk/ (ubdiv+1))
(BT 7816 MRITH T

18.5.7 T BEHLF A7 78
2% 155 UART&7816 H b 5t e 91775

(VA i BAEULH RAE

[31:10] TR

[9] RW 7816 R RIEH YL H] error signal HHR(ES. (7816 Hxl) 1’ bl

(8] RW overrun error int mask, rxfifo %W BERAL, HiA R (UART&7816 FEz) 1’ bl

[7] RW parity error int mask, FF{EICLEHWTBFHRIO, mA . (UART&7816 B 1’ bl

(6] RW frame error int mask, CHEWIHETHWIAFAAL, A (UART B 17 bl

(5] RW break detect int mask, break {5 SRl Wi EakAL, ™A (UART A 1”7 bl

(4] RW cts changed indicate mask, CTS {552 WrsEREAL, EA . (UART =0 1’ bl

3] - rxfifo data timeout int mask, rxfifo FEUWCEIEHENS PITHERINL, =A 2. 1”7 bl
(UART&7816 0

2] - rxfifo trigger level int mask, rxfifo IR (A WihFilklz, =A% (UART&7816 | 17 bl
PO

1] 4 txfifo trigger level int mask, txfifo i&ZfilRE Wi, HAR. (UART&7816 | 1’ bl
(8 W)

(0] RW txfifo empty int mask, txfifo AZHWiBREMAL, B % (UART&7816 f530) 1’ bl

18.5.8 HWPIRES T2
2 156 UART&7816 HHrIRA& 21 rs

A il BEYLA RALE
[31: 9] TREd
[9] RW 7816 K KIEMF UL E error signal HHiR{ES. (7816 k)
5] - overrun error (UART&7816 #iz{) 1’ b0
rxfifo HHEH .
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W Winner Micro
I\ BEEMET

BHFEZE 175 0.

parity error (UART&7816 f&z\) 1’ b0
FRB AR I8 A R 1R

DMA 1HL T, bR Wi 2= . (5 DMA $AEA OG0t 7
BHESNT 17 0.

[7] RW

frame error (UART =) 1’ b0
BB AT IR AR 1R

DMA 1HL T, bR Wi 2= . (5 DMA $AEA OG0t 7
BHESNT 17 0.

(6] RW

break detect (UART #z{) 1’ b0
W H] break 1.

DMA 1B T, bR Wi 2= . {5 DMA $AEA OG0t 7
BHESNT 17 0.

(5] RW

cts changed (UART #z) 1’ b0
[4] RW cts & S AR F= 25 b
B ESNE 17 0.

rxfifo data timeout (UART&7816 f5Ez0) 1’ b0
rxfifo PR KEE/NT rxfifo trigger level H N ANHHE A HIBCA HM BT ATEL
P, 7=

BAEESE 175 0.

(3] RW

rxfifo trigger level interrupt (UART&7816 FRZ) 1’ b0
H rxfifo PEGE AN EH/DT rxfifo trigger level HHREMBALA T BT
(2] RW ZHN, AR

I RZARYE rxfifo count #fifE L RTEIEWIR /.

BAESNS 175 0,

txfifo trigger level interrupt (UART&7816 F&Ez%) 1’ b0
2 txfifo HHIENEH KT txfifo trigger level HHEEMHCL /N TBIST
ZH, AR
B ESE 17 0.

(1] RW

tx fifo empty interrupt (UART&7816 Fz) 1’ b0
[0] RW MRIEFEREETE, JH txfifo NEF, reAtbpR,
BEE 135 0.

18.5.9 FIFO IR Z A7 28
# 157 UART&7816 FIFO IR 21758

A i BERHA SAE
[31:13] TREH
(1] - cts status (UART #iz0) 1’ b0
T cts HPIRES
(1: 61 | rw rxfifo count (UART&7816 #iz{) 6’ ho
rxfifo HEHEAEL
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W Winner Micro

IV EREERET

txfifo count (UART&7816 f£z() 6’ ho

[5:0] | RW
txfifo HEHEANET

18.5.10 TX ACanHhhl 25174
% 158 UART&7816 TX jubHihl 277752

fir il HEULA HAE
tx data window (UART&7816 f&x) 32 ho
FOEFAE R AR H AL .
[31: 0] | WO VER: vart RIZSENEEE R SCREF T EEME, 2R H burst &5, H TR A

FAHEEIE ) T, B SR 16-burst [FHRAE, B 16byte. PRULM A%
/MGG JE 3L 16byte (4 A7) #ORBON AL/ Bl & 1

18.5.11 RX fanihhlt 2574
% 159 UART&7816 RX jCifHihlh 251752

iz Vil HAEUH g DAI:
rx data window (UART&7816 =) 32”7 ho
Bl L
[31: 0] | RO VERE: uart R% SHEUCHE SRR, 2RA burst fE4IR, AT RE (A

FAHHE IR T, B R SRR 16-burst [HRAE, R 16byte. PRILMKIE
/HERNGEIEHE 5L 16byte (4150 ARGRBEE N A /Ml & .

18.5.12 7816 {RJ IS [0 27 A7 2%
& 160 7816 LRI 8] 7 A7 75

A il iYL RALE
[31: 8] frEd
7 ol | r ex_gt num 8’ ho

’ 7816 #ER T, guard time it5: 10+stop fi+ECE{H ex gt num

18.5.13 7816 HEH I} [A] & £ 2%
2% 161 7816 ES I [A] 2747 2%

fr Vi 1A BEUH BAE
[31:24] {R
wait time %8y (LA ETU NEAL) 24’ h78000
7816 #izl T :
[23: 0] | RW X
CWT A1 BWT 8], T & N RERIAME .
(FF T1 B0 R BWT = (11 etut 2BWI*960%Fd/fsc))
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W Winner Micro
I\ BEEMET

19 Timer &R

19.1 ThReMtiA

SEI A —A 32-bit HINEMTHEES, A th R ST Bh el 73 55U5 Gzl . W801 47 6 58 4=l
SEFET R o SEBL T RS IR 2 I IR TR) AR TR D e, T S I s A S S A B

19.2 FEARME

6 % 584 SHAL I AE I 2%

32-bit HBINEIHEGRE

SE I FRAL AL BN msy us

A SR P I B B A E N T g
JE I T T D e

A A T I A AU

19.3 IhREefR

SEI A AER T 6 B 5 RO SE I A AL, TLANFENE, 6 B% AT PARIIN TAE.

RGN Bh et 3SR B WUR S 2] us ARUERTBH, FH TR 0 A Bl €I AL AT ICEN us. ms
T8 o

SEMEAE > 32-bit WECE M fFas, AN FDER IR &N E a4, 2
SE I I B A2 o, URAERE T A ShRE, &7 AR IWAE SR, w] DU A B A

19.3.1 ER YjHe

5E I Dy RE A& T8 104 P s I (], 4 s ) 3807 A= A e b, 368 60 P SRR 28 R Th g o I fid & SRR B
UORUEIAP R, — el B T A B ks, — ] T A 2 S A

FH PR AE 2 Gt B i 20 S R B 15 AP RVZR BT BT, 1 I 2 1 v RORD T B B A AR A
(TMR_CONFIG), ¥EEmH, FLEER B, TR, Eaedlr, A5, BaEn g, e n
[B1F), FEFPHENE I 28 WAL B R 2, TR T

19.3.2 ZENFIHAE

ERS B P DA SE I B (1 S0, LLRRFR A T AR RPIRAS, L VRS SE, T A kS
f7.
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W Winner Micro

AA R XX ik
19.4 ZFA7FERHR
19.4.1 FAAEYER
162 Timer ZA{74L%3
it | B %5 Vil iR HAE
PR us FERS 43 0UE, B 2R
0X0000 FrE us fic B 5775 TMR CONFIG RW B AN STAS BIFRUE us SERT, % | 0X0000 0027
T APB MZRMIER (MHz) J—
0X0004 TE I 2 455 1l 27 A7 7 TMR CSR RW TE B A A A 0X0631 8C63
0X0008 SENT 2% 1 EREACE 748 | TMR1L_PRD RW Timerl &M {E L B & 1745 0X0000_0000
0X000C SENT 2% 2 EREACE 748 | TMR2_PRD RW Timer2 5 W {E L B & 1745 0X0000_0000
0X0010 SENT 2% 3 EREACE FA74% | TMR3_PRD RW Timer3 5& M {E L B & 745 0X0000_0000
0X0014 SENT 2% 4 B E 754745 | TMR4_PRD RW Timerd EWMEACE %758 0X0000 0000
0X0018 SEW 3% 5 B ERCE 7747 4% | TMRS_PRD RW Timerd TEWMEACE % 748 0X0000 0000
0X001C SEWT 3% 6 B ERCE 7747 4% | TMR6_PRD RW Timer6 W E AL E %5 7785 0X0000 0000
0X0020 SENT S 1 24T EUE TMRL CNT RO Timerl 4R7H¥UE 0X0000_0000
0X0024 SEIN 3% 2 T EUE TMR1 CNT RO Timer2 47 iH4E 0X0000 0000
0X0028 SERT 2L 3 2 pH B TMR1 CNT RO Timer3 2R+ {8 0X0000 0000
0X002C SEWT 88 4 2T THEUE TMRL CNT RO Timerd 2487 iH4UHE 0X0000_0000
0X0030 SEIN B8 5 4T BUE TMR1 CNT RO Timer5 4 iH4fl 0X0000 0000
0X0034 SENT 2 6 YT HUE TMR1 CNT RO Timer6 47 iH£E 0X0000 0000

19.4.2 brifE us ML B 2717 2%

2% 163 Timer tpiE us At & F 728

A il iYL RALE
[31: 7] TR
i i3 SfC B prescales
4.
[6 : 0] | RW 77 h27
apb_clk=40MHz
prescale = 40 - 1 = 8" d39
19.4.3 & I FR 45 2 A7 2%
£ 164 Timer &I #2156 27 745
A il BEYLA RALE
[31:30] | RW 1#*e 2’ ho
[29:25] | RW TMR6_CSR, [F] TMR1 CSR 5" h3
[24:20] | RW TMR5_CSR, [A] TMR1 _CSR 5" h3
[19:15] | RW TMR4 CSR, [A] TMR1 _CSR 5" h3
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W Winner Micro

IV EREERET

[14:10] | RW TMR3_CSR, [A] TMR1_CSR 5" h3

[9 : 5] | RW TMR2_CSR, [A] TMR1_CSR 5" h3

[4 : 014 TMRL CSR, EAKUIT:

[4]: HWeRREFHFE, 5 15K
17 b0: Timer JCH M= 4, 1’ bo
1”7 bl: Timer p=4Erhlf,

[3]: b fERE A7 2
17 b0: 52 8] 58 G AN A2 T 5 1’ bo
17 bl: 52 E] 58 05 7= AR AR 5

[2]: eI 2R 17 4%
17 b0: ERZ$A TR, 1’ b0
17 bl: fHREER 2

[4:0] |RW

[1]: e T/ER
17 b0: EHHEE e, 1’ bl
1 bl: ENE B —IK, I 5ERE B35k H;

[0]: e &8 5E i HLfir
17 b0: SERHALA us; 1’ bl
17 bl: EH A ms;

19.4.4 ERS 3% 1 EHHMER & F 1728
£ 165 ERTEE 1 E AN E A

fir Vil BfEvH HArfE

[31: 0] | RW BB e 8 1 e e 327 b0

19.4.5 ENS 8% 2 EHE N B 5 728
# 166 EN 3% 2 B B A7 2%

fir Pl BAE UL BArfE

[31: 0] | RW fic B i 2% 2 e iHE 327 b0

19.4.6 ENS 2% 3 AN B F 728
F 167 ER 3 3 EHMER B A7 2%

fir Pl By HirfE

[31: 0] | RW Mt & e 28 3 1) e HE 32° b0

19.4.7 ENS 3% 4 EHHMEN & 71728
F 168 SERTHL 4 E I AL B 2 A7 B

fir Vi if] BAEUL BArfE

[31: 0] | RW fid & I A% 4 1) e HE 327 b0
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Winner Micro

X B A R 1
19.4.8 sEW 2% 5 ERMENL B A7 7
*£ 169 EMHY 5 EIHEA B 7 75
[31: 0] | RW fi B e 28 5 1 ERHE 327 b0
19.4.9 ENT 2% 6 E AN B 277745
£ 170 TR 6 EHER B s
[31: 0] | RW it B W38 6 e HE 327 b0
19.4.10 SENF 2§ 1 M F5iHEUE 17 2%
SENT 8% 1 24T T30 25 7 5%

[31: 0] | RO FRUCE R4 1 S BTEE 327 b0

19.4.11 B 28 2 YEiiHBUE A5
SEIT S 2 2T 2 A 58

[31: 0] | RO BEHE R 88 2 MEri-BuE 327 b0
19.4.12 ERF2E 3 HRrit Ul F A7 4%
ERS S 3 YTt BUE F AR

[31: 0] | RO SEHUE T 88 3 AT T 327 b0
19.4.13 ENT 2% 4 MATiHEUE F A7 2
SEIT S 4 LaT iUl A
[31: 0] | RO TEHUGER 2% 4 A0 U 327 b0
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Winner Micro
B K 4 P T

19.4.14 W28 5 YEiiHEUE A5
SERTS% 5 T T F A A

[31: 0] | RO FEIERT#8 5 MEri-BUE; 327 b0

19.4.15 SEF 2% 6 L FiiHHBUE F 728
SEI B 6 ATV 27 A8

[31: 0] | RO BRUUE RTS8 6 Y RTTEUE; 327 b0
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W Winner Micro
I\ BEEMET

20 HEJEE EERLIR
20.1 BhaeMkiA

PMU SEBLES F i E TARIRSFITI, LRSI FE R i e B, RIS R (e i 8% . SR I 8h DA K.
32K B 5,

20.2 EERRME

SRAGE A IRz ]
S 25 ThfE

S {3t S I 42 1

St 32K RC Yk S HETh fE
SEMEMLRE D) fE 5

20.3 Dhpediid

20.3.1 4l H s

PMU A 105 F BRI 5%, A5G 40M 4R FL%, BandGap, 07 PLL, KGN AL HE, $0v s LDO.
(5 L HLE, PMU BEHRAR A T8 L I 51 5 45 BB R FT H FLIR

ARG B AP R NARARASE ST, AR 22 42 (10 R FUIT 51 5 8% T REAS HLAR VR 5 T LU 5

ARG B P AP N BRARAS ST, AR G P b, 5t s A i P AR R O PR

FEPRAR/ MEARBL T SRt =Pl MR Timer s€WFMERE, RTC 5E I n iR al 2 38 i 4 FF ik WAKEUP & I

T e

20.3.2 fIEIhFERI

AR PMU 2R A7 A AT DL 2 AR ThRERE

Standby f#E:

WA R B LS 1 R R M DG BT, At A U PMU BB T4, SRALMEE 52 AL ThAE, BRI 40 o)
¥4 15uA Ao FRLIERITS AR AR AU 5 N S i B2k, MRl ok BB ARO[ 1F, A T BT
Ja 80

Sleep 3 :

AR R N B FR YR B R R B, R R OGN DPLL 5 SRR FEL %, DIl , M 4t i ShEE 47
ImA 7ty WARTH G EEE SIS 2 R BE ;s PRiiE Jo 75 R 4k 2218 4T

20.3.3 Mgt
PMU SZ 5 3 FiagAi =, Timer Mefig, RTC MeBEFISNEE 10 Mg,
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W Winner Micro

IV EREERET

Timer MR

LE AV B AR/ HEIR A 2 B, BeE PMU 4 TimerO #idk, & B IFARIRIN A, 4 RS ANRIRER S,
2 Timer0 THE RIARARES (8] 54 Ml R4, Hr=AMN Timer . KRR IZAT G T LXK
SEABRPHNREMNS U ERPEIRES, B, FIREEARIRAE 205 57 B A g i ;

RTC MafiE

FERAF B EARIR/ BRI, BCE PMU Hf RTC Bk, BEEAFARIRI A, 4 RGEHEARIRBEA G, 2
RTC QI BIAARAR T 5] J5K 2 melig 248, JR4a AR RTC b, RGRIZISAT 5 i h b 35 f7 4% 0x14
FHIRARESOLE 1 TEERTPWOIRES, I, N CEE AN ARHRAS 35 4 Sz B P i nge i

AHER 10 M

FERAFIRIR/BERR G, PMU A IRS E Wakeup A, AREBEHI 4% @R M 10 SRk me i R4, IF4a
FHRE TO M iy, PMU £E ST ARIRAE R ARG I Z 10 IRE. RGBT S EX hliar /745 0x14
PHIRARESELE 1 TEERTPWOIRES, I, N CEE AR BRAS 35 4 32 B i nge i

20.3.4 Timer0 EBf &

M AHB Py 745 0 B A8 I 8% 0 REAS 5 AE NI 18] B e BEEE B, RJ5 BB E I S ERE BIT R zhEns
e, IBRER A, A, BAREE SRS AN BITO RIFER T Wibs .

20.3.5 SEF I P ThEE
232 ST I el AR B

20.3.6 32K I el #5452 i
W801 O3 B2 R 32K RC 4Ry 28 /E N PMU ASEHRA B >R o
R TAEM R SRR AR AL, 32K RC #R3% &% (M tH AT vl Re 2= R Ak, SRR R ZE . DRI, 7E PMU A
Herh 5] N 32K RC 4RGaSReHETRE, DA% 32K A i Hethfg, LMEY: IE T i 2.

1) 32K B BhJRE R V)

32K IHp 1 e AT LB 5 B PS_CR 297481 bit3 A 1, M 32K RC $R¥% 25 U145 B 1 40M B k43 4745 3]
() 32K I e (B, Yobh A B APRIRAE TN, BRA 40M IHioR i 52 P31, bit3 £ I hil 0. Ml bUs %
[ PR AT A FRS HE THIN DR, R EBTCE bit3 N 1.

2) 32K RC k¥ HEEHIRHE
B E PS_CR Zif7#s) bit2 4 0, ZAJ5FHE PS_CR Zif7#si bit2 I E N 1.
WHESERG, 32K RC HR¥ s 2 AT AERf o (ELR A A5 B LU RORE e A TE IS, 3482 R 13048 ) A0M IR 2543
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W Winner Micro

IV EREERET

132000 32K B 8h,  BREREAS ZURERAY RTC B B, Wzt R S A AR A ¢ .

20.4 FAFERIA
20.4.1 FAERHE

£ 171 PMU 291788513

PmFEs bk LR ] Vil ik SAE
RW HTHCE 32K BivHE, FCE 32K i 0X0000 0002
0X0000 PMU 4| 27 fE 2% PS_CR -
FelE A - Y, VB STANDBY Tk
RW FoE EmE CRACAF), fHREER | 0X0000_0000
0X0004 PMU SERT 52 0 TIMERO u
0X0008 {88
0X0014 PMU HF BTy 25 7 2% INT SRC RW TRALE PMU Frirbr & 0X0000_0000

20.4.2 PMU %l 251728
£ 172 PMU 5l 29 17 2%

fr | YA BAEU g LAi=A
(31 24” b0
0 RO
[10] W B o T AR 1’ b0
0: SRR BE Sy v T I B A I
w 1 WRTRFCRE Ay v v ST AT IR
RTE Sleep HHIERG
[9:6] A R o (IR DR A5 T 4’ do1
. BA7: 128ms;
(5] DLDO_CORE 2% Hi JEJR 6 £ 17 bl
RW 1: ABG
0: DBG
[4] 32K 3% HLE BYPASS 155 17 b0
. EARK, BAN 1S 32K K 40M IHER AR . ©
[3] RC 32K { % AR L2 3P 36 17 b0
- 17 b0: RHEHLEEE AL
17 bl: JFBIRAERE;
RS HEDRE, TEMAEE 0, JFE 1.
[2] RW 1o i A R T N IR T 1’ b0
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W Winner Micro
I\ BEEMET

0: MERE;
1: f& active BB & T io_wakeup 4% £ 1A 2 B R (H 0 (8], H% fh &
io _sleep flag Hibr, _F#RZ MCU.

(1] Sleep A5 S, mARL 17 bl
17 b0: 5 F e ERRAS

17 bl: & HEAN Sleep IR7E

W WAKEUP B TERLHE S, HEAFECE TIMERO/1 Hlbmels, NHZHAHRE
B, S HEN Sleep qRA;

IR EE A, RS A2 Sleep ARGV BIMERIRGS, MRS AT L,
AL E B 0.

MeBEYE . WAKEUP B, TIMERO/TIMER1, RTC

w 1) WAKEUP Jil, w34k AR HEN Sleep IR7S, WAKEUP I ZRisb T il
Vo BEMGEEIT, Hirs WAKEUP J9, 7= Al prib, (857 BT Sleep IRES.
2) TIMERO, 5E I} genifi by,
4 WAKEUP JHID91EK, TIMERO ¥ 5 i B[R] A Rl , 7 i B[R] 380 2 = A i i
i, A BT Sleep IRES.
3) RTC, 5E T a3 nae
4 WAKEUP JHINAR, RTC qERTHIMF], s Emfdh 7, (5 27F Sleep AR
(0] STANDBY ffef5 5, ™A K. 1’ b0
17 b0: 5 FMeERRAS
17 bl: &t STANDBY JR7
i WAKEUP A JEAR S, HAECE TIMERO/L HWimeRE, WIZHAaE
B, B HEN STANDBY R 4S5
RO EE A, IS A2 AN STANDBY RES V)M B MeFRIRZS,  MLFE 4413
&, EZALEBNE 0.
MeELYR: WAKEUP B4, TIMERO/TIMERL, RTC
RW 4)  WAKEUP I, W2 ZEAERS Fr ik N STANDBY {RZAS, WAKEUP JIDA 25 AL F-11%
M. BEMREER, Hidm WAKEUP B, 7=AEnel b7, {3685 BT STANDBY

5)  TIMERO, 5 745 A T o
24 WAKEUP B, TIMERO ¥t B i i () HAdi i, o I el ) 380 2 7 A o it
HBT, A BT STANDBY IR .

6) RTC, 5 i i) 30 g 2
24 WAKEUP JEIZNAIS, RTC & I N 8] 3], 27 AR e 8 v 7, 4585 8 IT STANDBY

20.4.3 PMU €I 25 0
2% 173 PMU SERT 8% 0 T 1788

A il BEYLA BALE
[31:17] | RO ] 15" b0
[16] RW Timer0 {§ BEf7 1’ b0
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W Winner Micro

AA R XX ik
1’ b0: fifffE.
1’ bl: ffgE,
[15: 0] | Ry Timer0 FI5E M E, BAr:Fh 167 b0
20.4.4 PMU A Wi 25 17-4%
R 174 PMU R IR 27 A7 2%
fr Vi 19 BEUH =LK
[31: 9] | R fREE
(8] RW SRZR EEIRS: 17 b0
1’ b0: LHEENJHD)
1’ bl: MKARRESMEE, 5 175k
(7] RO 751 1’ b0
(6] RO 751 1’ b0
(5] RW RTC 5& i p Wibs 47 : 1’ b0
1’ b0: A ER W4
1’ bl: JoER B4, 5 1EkR
(4] RW finged] 1’ b0
(3] RW 751 1’ b0
(2] RW WAKEUP 5 BN i v W b 26 467 17 b0
1’ b0: JG WAKEUP Mg i lp = A=
1’ bl: & WAEKUP Mapg b=, 5 1 &k
[1] RW R 1’ b0
(0] RW Timer0 &) H BTAR A7 : 17 bo
1’ b0: JC Timer0 sk
1’ bl: A Timer0 Wi~ 4, 5 1 &k
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W Winner Micro
I\ BEEMET

21 SIS e
21.1 DhaeMkiA

RTC 42 i1 PMU BEHLSE AL () BCD 14 s /e &, IS 32 A ae & /b, 20y . By AL 4, BTk
HlgmiD i+t kg (3R (BCD), REEBIXT 28, 29 (JH4E). 30 31 REIHMEHMTEIE,
FEARAFECE R, RTC BERT AR AL B 0 i Dhfe, SOn] LLAAEE I S8R, 76 5 I 35 315 B I [R]
JE2 PP AN RTC v, W ISRk BEAL T BERRCIR S 1) R 5t .

RTC AT W AN B AT ARG . 40M Iy e 43 3500 P 38 32K I b o TE S TR N R H 1 T 2 L A {5 AR
AN EE: BEARCRAS I R AEAEA 32K B Bh . AR IEH TAEARES RTC WHEhs e 40M B Bh o3 S/, R4 itk
NBEHRIRAS J5 2 BBV 3] 32K I 8h, RGuas el D F5 7598 ORIFAE ) 32K I o iy DA 22 Pl Y Hl e £
TETARIEHN, TCRBHUR IR TARRESIC R HEIRIRA, RTC B#EBA L7 1 TAE.

21.2 T EAERE

FRAtTH Thag
PRE N T fE
PR E I
F TS R 4

21.3 IhRediiR

21.3.1 1TETIIRE

£ RTC iCE FF A4 1 ol E H . I’ 7. B¥IE6E, £ RTC BB Ff7ds 2 P iCE S, HWIIGE, 7
RTC M B 27 1728 2 nl i fe 1Tt Thig

7E RTC T DhREfRE 2 f5, BRHU RTC FCE FFA74% 1 I3 214 A I H . B 40 #PHUE, 1328 RTC Bl & %7
1225 2 A3 AT HEE.

21.3.2 EWTIhRE

fE RIC CE F 74 1 ol E H . B 20, BeErHE, 76 RICBLE 74 2 Pl e EF. HEmHME, 7
RTC Mt B 277 2% 1 W fdi e e i Thag

M RTC 5 N 3 B3 5E N B 1] J5 2377 A2 — A RTC Hhilr, LN BB PMU AT IR27 47 8% RTC iy 1 ATy
R R RS .

ARG NIRIRAE N2 5, RTC 52 I 8% 77 AL 1) R B 2 e i R 4 o

21.4 FAFEMA

21.4.1 FAEHIE
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W Winner Micro

gV

JK s 11

LT

RTC #ith—3tA 2 4 32 MG @ 294748, RTC IR 55 AT ) PMU A Wy 27 4722,

#£ 175 RTIC &7 285

P HhE s %y il Ei:5%)) HAE
0X000C RTC e & 27 1745 1 RTC R1 RW fic & RTC HAES 2 FME, AoEFREER | 0X0000_0000
0X0010 RTC B & 27 7 %% 2 RTC R2 RW B E RTC 4F A{A, FCEFRETHRS 0X0000 0000

21.4.2 RTC it B %1728 1
% 176 RTC il B 2115 1

A i ] BrEHHA B
RTC 5 B H I T e A i 17 b0
[31] RW 17 b0: AfERE
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I\ BEEMET
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2% 198 PWMiEIE 4 =6 F 4788 1

(A il BAEUL A E
[31:16] — | RE 16" hO
[15:8] | RW CMP4 8’ ho

CH4 JE Wl ar A7 481

U TR THEETHEOT ORI ED 7

PERIOD 7474, JAWMESY (PERIOD + 1)

G tk= (CMP+1) / (PERIOD + 1)

CMP>=PERTOD: PWM %yt [F] 5 o7 &

CMP<PERTOD: PWMEGHL T8y (PERTOD-CMP), 7 P38y (CMP+1)
CMP=0: PWM 1 FE~F %% J% >y PERIOD, = HL~FHefEN 1;

“r R

YV V V V V
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W Winner Micro
I\ BEEMET

PERIOD & f£48{E: JAJAN 2% (PERIOD+1)

1525 Eb=(2%CMP+1) /2% (PERIOD+1)

CMP>PERIOD: PWM #%: A7

CMP<=PERTIOD: PWM {ikFHi F=2% (PERTIOD-CMP) +1, &ifi-F= (2%CMP) +1
CMP=0: PWM fI& HL 1 %5 & Jy 2+PERTOD+1, 7o HL P55 1o

TR PRI Rhos A, G o (N R HIEL (P JLFEIYsE, B
HINIREEA 40Miz, ZMURIBIIR £ div N: £ div = 40MHz/N, N 920453
(16bit). ¥HHHZ £ output Ny: f output = £ div / P, P N/EHIE.

VER: EPWMABERT, M- 3@ OB ST, R E O o

YV V V V V

J e
[7:5] - or] 3’ b0
[4:3] RW CNTTYPE4 27 b0
CH4 131 #0720

27 b00: AGXFRE GHEERTHEOT Koy, ACE XA 3R

27 b01: ZXSFRA GHEE BT 2Ok, AU X P D

27 b10: PR (LB PWM AR

R fEPW AT, B v B SR, T R E RO AR

Ji e
(2] - e 1’ b0
[1] RW CNTMODE4 17 b0
CH4 A= AR 77 X

1’ b0: PR
1’ bl: H3NEEHAA

VE7=: CNTMODE ZFALiLFEH, PWM_CMPDAT J9%

(0] RW PINV4 1" b0
CH4 %y A5 S A A A

17 b0 PWM i AR 1k e AN (i g
17 bl: PWM it bR M B A% A e

23.4.15 MBI 4 HiFKZ (75
2% 199 PWM i 4 #i3k 5172

(A il BAEUH HirfE
[31:16] | RO PWM_FCAP2DAT 167 ho
FHIR T BRI A A A
BINE SAEE TR, A7 A0S E
[15:0] | RO PWM_RCAP2DAT 16" ho
3R L TR ARG

215




W Winner Micro
I\ BEEMET

| | S AR TR, 2R TR |

23.4.16 JEIE 4 B TR 2
2 200 PWM iEiE 4 647208 2

fir Vi ] BRAEDEA HALE
[31:11] — | 2w 217 ho
[10] RW DMA request2 mask 17 b0

DMA request2 ¥ fig
17 b0: DMA request2 &%
17 bl: DMA request2 H%%
TR FUEE e

(9] RW FLIEN2 1’ bo
TR EAT T A R AL

17 b0: T FEATZAF W TE AL
17 bl: FEEITZAF WA 2L

R AUREXT CHe

8] RW RLIEN2 17 b0
TR A B R AL

17 b0: EFHEAFHWIHRL
17 bl: ETHISZAF WA 2K

EE: HAEXT e

[7] RW OVERFL2 17 b0
TR H AR &

17 b0: B, HEE RO AR, TR

17 bl: R, THEES P RO R, TR

TR MM R CFLIF B CRLIF B, 7K bit thfd i bk

R AUREX CHe

(6] RW FLIFOV2 17 b0
N BRI IR AR R RS

17 b0: 24 CFILF 2y 1 I, Jo NBEHYIEIR =4

17 bl: 35 CFILF O 1 I, XA T R AR Iy
R S ER CRILF I, A bit BRI #E R

R R CHa

[5] RW RLIFOV2 17 b0
BT AE IR T WA R R

17 b0: 4 CRILF 4 1 I, Jo EFHELEIR =4

17 bl: % CRILF 4 1B, XK ETHEREER iy
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W Winner Micro
VN BEER T

EE: M IEER CRILE I, A bit A sk

EE: HAEXT 4

[4]

RW

CFLIF2
T BEAT P RTRR IR

17 b0: ARSI

17 bl: HHFIREI RN, AR ER 1
HE: BB, ERIERR IR

EE: HAEXT 4

1”7 bo

(3]

RW

CRLIF2
AR LT R TRR IR

17 b0: EA IR LTHT

17 bl: MHFRE) EFE, RO RE N 1
FERE EEEA L, BRI

R AREXT CHe

[2]

RW

POEN2
PWM 5 [V H A3 R or

17 b0: PWM & HE A% RS
1”7 bl: PWMEME N =RE

R ASREXT CHe

1’ bo

(1]

RW

CPEN2
AR REAE AR AL

1’ b0: CH4 iFRINAETCRL, RCAPDAT FI FCAPDAT {H /N2 4 S

17 bl: CH4 FERIIREA R, MFIFBIAF P iHELds, 2 BIAFf#¢E RCAPDAT (_ETHE
BiAF) HFCAPDAT (R F##YBITE)

ER: HIREX CHe

1’ b0

(0]

RW

CAPINV2

AL REFRIRAL

17 b0: HBRBRANAE 5 & TE R

17 bl HRBRAGE S RIAA R MRAE TR

R AURE X CHe

1”7 b0
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W Winner Micro
I\ BEEMET

24 QFLASH #5198

24.1 ThREMEIR

W01 PN E QFLASH [rydzsthge, 4t 2R 7 =01 QFLASH 1B B e, 4L R 4500 28 RIBE 28 17 19 f
#,, SZPL CACHE J5 =01 QFLASH SE44F .
24.2 TEERM
® HEfitia 2k FLASH #:1
® R A AE AR B Y )7 A% FLASH B B2 K i% SPT fv A HE4T 15 1]
®  CHEXT FLASH #EAT 24 A7 8¥ 32 bk 1 i)
®  FFXIAAAELE FLASH A (AR AN B S B shii 28 ) 1 HL

24.3 IhREfIR

24.3.1 ML)
FLASH 7£ & 8t Hh ik A 0x08000000 FF4f, A DA ELFEXT iZ bk 2 () R4 T 15 81 .

24.3.2 ZATERVIN
I X A B AT B AT LA E B[R] FLASH &3 SPT x4, LASEEIXT FLASH B8 RIERIUT i), SR RE
FLASH fJ4z il a5 2 o

24.3.3 fir & KN E AR 5
Flash [R5 6 2005 N 29 47 #% FLASH CMD [¥) command £v7, [F] AR ¥ fiy 248 200 B % S AR s i e
Bz, @ln, RS hEEEAL, B address fIE 1. RG-S T E RS, B DAT B 1, Bifks
AT AR U
AN EER)E, % CMD START 2i /758 1#] command b 7 & 1, W88 44 ) FLASH &% 1%dr 4.

24.3.3.1 iEEH A ML B
B 456 IA FLASH ZI%#r 4% FLASH FC & N Q10 B¢ QPT #250, 4RJ5¥ FLASH $2H#3#) QIOM 8¢ QPIM fif
BN 1, BinfffiH QIo #ek QPI #x05 FLASH A Ti8(E .

24.3.3.2 F Az AT
i F A7 26T FLASH 3T 8RS, {81 0x4000 0000 = 0x4000 03ff Hubik i 774k 2 Al /E A%
PEGRAT, % Bk 7 8] (R HAFS RSA IOAA 2 B B Hs 22 47 . RIS Edm T, #2354 M FLASH 32
HH R ESCHE MR A7 7E AL 0x4000 0000 FF4A Mkl 23 A 1E 472247 1) FLASH ‘5 3048 i 2 ML 0x4000 0000
FRUB I f5 K% 45 flash.

24.33.3 HAE
FRR R A B 2 AT AN 256 75 8dE, AT QF lash AR R B 1 HdE
HIRIEar R, BIRMAABIESAAT T, EHEA AW,
BAERAE I BN .
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W Winner Micro
FAAN FERG R A 1 L

WS & a5, MNARN
K S FIHAH S B

MRSA-BUFEZH H A5

24.3.3.4 A
PLF A & Y8 5 A
WRSR: EIREFF A7
PP: TiZmFE
SE: sector ¥E%
BE: 32K block ¥
HBE: 64K block #%
CE: 4s ¥
BEBR AT B, BEEEOGSTFARIE NN G4, KRS T .
iR IR

I e BUF R 5 N 4w (1 5
£

\ 4
WSy 4 2517 2 HUE E PP
DATLL FZLE NS AR 2.

\ 4
B E AT HBN A AEA%

24.4 FHAEIRA

24.4.1 FAFERYR
#* 201 QFLASH #5253 27 {7 2 51K

P 3 ik R #5 Eiiip) BRME
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W Winner Micro

FAANR X ik
0X0000_0000 mAE B A CMD INFO QFLASH 1B FT 56 4 S 855 | 0X0000 0000
0X0000_ 0004 I SRl e CMD START A e 0X0000_ 0000
0X0000_ 0008 Flash | & 1725 Flash CR QFLASH 5 /R 2032 1) 0X0000_0000
0X0000_000C Remap #1778 Remap Remap 11045 #i) 0X0000 0000
0X0000_0010 ADDR 251723 Flash_ ADDR ek 0X0000_0000
0X0000_0014 R 4 ) 7 A 2R DECRYPT CR ] AL 2 A s 0X0000_0000
0X0000_0018 RS A A 2R DECRYPT_STA [ A 2 IR 0X0000_0000
FT424F QFLASH 355 R 2% | 0X0000_0000
030000 0200 RSA I I AR 25 48 . IR R
B HR X RSA BUF QFLASH $=45 1 RSA MECTAL,
0X0000 0600 Bk, QFLASH 255 RSA #{EAR
e R A, AR KB SEU A 1Y
B FEAERY
2442 1B BEAAE
# 202 QFLASH fir &5 BA7 2%
fr | Vi BAEpiH ShfE
[31] RW : FH7~ CMD_START #77 Address, CMD_START #FA7%s 47 % Address FIMK 20 fi7, % | 17 b0
Address fIiE 4 AEEAN 0, Fit 24 41
[30] RW 1: 87 CMD_START ZF A7 %% CRM #5775 N % 1’ bo
[29] RW 1: ¥§7% CMD_INFO #57 Dummy J& 1] 1’ b0
[28:26] | RW FAZ5+1 JE 7% OMD_INFO 445 % /b Dummy & 1 37 b0
[25:16] | RW H A ZE+1 JEHEAS CMD_INFO #8785 %2 /b 515 1 B b 10" b0
[15] RW 1: 7R CMD_INFO #7355 1’ b
[14] RW 1: F7R8 2417 CMD_INFO fip 3RS 1) fin & A1k 4, #2225 RDSR.FR.QIOFR.RDPDRID. | 1" b0
RSR %%
[13] RW 1: F/R 40T CMD INFO #4185 5 () iy 2N WRSR A4 1’ b0
[12] RW 1: R/ AHT CMD_INFO iy &35S 1)y 2 PP fn & 1’ bo
[11] RW 1: FRINHT CMD_INFO iy 38 S 1)y 4l SE fn & 1’ bo
[10] RW 1: R/ AHT CMD_INFO fiy 238 S 1) iy 2 BE fn & 1’ bo
[9] RW 1: Rs24HT CMD_INFO iy 21838 5 [y 44 HBE 1y 4 1’ b0
(8] RW 1: RN AHT CMD_INFO iy 238 S 1)y 2 CE fné 1’ bo
(7 : 0] | RW CMD_INFO 1y &4, IHE QFlash 4, A2 QFlash & Fft. 8" b0
24.4.3 % A B E A4
F 203 QFLASH #r 4 5 B2 f7 4%
bz | Vi BAEu BEAE
[31:29] | RO Reserved 37 b0
[28] RW B 1RprEwS, mORIETRE, BEME 17 b0
[27: 8] | RW Address[19:0]: & A E3T 0 AFRIC NN 1, lﬂulﬂz&tﬁﬁ% Address & 20 A7 9%, | 20" b0
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W Winner Micro
I\ BEEMET

\U;0]|w ‘mM%mz%ﬁé%ﬁ%¢%amﬁmﬁﬁl,M%%ﬁ%amﬂﬁo |8’w |

24.5 QFLASH [ 84

2 204 QFALSH % FH &4

4 WweF WEHEE

Write Enable 06H WREN

Write Disable 04H WRDI

Read Status 05H RDSR

Write Status 01H WRSR

Fast Read 0OBH FR

Quad I0 Fast Read EBH QIOFR

Page Program 02H PP

Sector Erase 20H SE

He @450 QFLASH FIAH < TF 0t
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W Winner Micro
SN BRER T

25 PSRAM 2 1451 7%

25.1 DhReMEiA
WS01 Py B SPI/QSPI #2211 1) PSRAM %1188, S HrAME PSRAM #4517 1, B2k /7 i PSRAM 52 5 #5445
1E. s iEE 80MHz.

25.2 FEARE

SHERHANE PSRAM AR 5 17 1)
AT E A SPT AT QSPT
SPI/QSPT B ] ic &
SCHE BURST INC #5535 )
S PSRAM ) 2 PR AR AR 5

25.3 IhREfiiR

PSRAM 4#% N Pseudo static random access memory, fRIENERASMALAMER. S1E50 SRAM FHLE,
BB, BER, BAMRSERE, VBN R b E R T HR %47 7 17 #2128 SP1, QSPI 4.
OGS FZARBME S SCK, FikfES CS [ 4 MR EdE 10. W801 $2LfK) PSRAM 2 &8 ] LASCHF
SPI/QSPI 4% [111) PSRAM FRI A0 Z 7 0 1), AR B e e s %6 8OMHz, e K% 5 SCHF 64Mbo

25.3.1 5| BIULEH

SCLK: SPT £z 1B %h, SCLK I PSRAM_CTRL[7:4] % &, "&EMHUER/NA 3, BRIAA AHB B Bh
[¥1 4 5345

CS: SPI #:H FikfE 'S

S100: SPI MK, QSPI £z SD[0]

ST01: SPT BEAKdamti, QSPT #i=X SD[1]

S102: QSPI iz SD[2]

S103: QSPI #=X SD[3]

25.3.2 YRR K E
PSRAM $ fil] 2% 52 45 41 B PSRAM [ SPT A1 PUZE (1) QSPT PRy [ A5, BRI A SPT . i it # & PSRAM_CTRL[1]
Pt & SPT HIRE
PSRAM_CTRL[1JERINJy 0, B SPT #E5X, MBS 5E il — IR S5 E 75 2 64 4> SCLK M, FE B IXBLERAE TR
72 /N SCLK J&3H.
U PSRAM TfE7E SPT #6550, kA7) PSRAM_CTRLL1JE N 1 B, 428§ 2317 PSRAM &% 4 35H, 4
F2EL PSRAM_CTRL[114 1 B, Ronard KiE5EMK, PSRAM BEAN QPT #EX, IHit5e i — X S #ME TR 2 16 4
SCLK JEH, FEmi— IR IR 75 22 22 A SCLK J& HH.
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W Winner Micro
JV\ BREEM AT

5 PSRAM TAEZE QPT B30, BEAT A PSRAM CTRLL1]IE AN 0 B, #5282 1q PSRAM K%y 4 F5H, 4
BEEL PSRAM_CTRL[ 1124 0 B, IR 2 KETEHK, PSRAM #EN SPT #i=,
BEE PSRAM AR A ZAERT U BB e G, ANRE TR W B

25.3.3 PSRAM #Jig4k
55— KA FH AT 75 ZE4E PSRAM b HIFRE IS, [ 25 4795 PSRAM_CTRLL0] 5 A\ 1, JE 5l PSRAM &A1 4G 10 2 4F
Bl ) PSRAM 232 66H A1 99H #ix 4. BRIMEA SPI AxUki%, HPFEEL 8 A~ SCLK + tCPH + 8 4™ SCLK Hif
], WIMaALTERUE, TR E 304 PSRAM CTRL 0175 % .
WAL BEE £ PSRAM K 52 5 SPT B
HEF IR R -
(1) ¥4 PSRAM_CTRL[O]E A 1
(2) %£%, ELF|PSRAM _CTRL[0] HEhiEE
(3) JE i K A fd PSRAM il % 5 A7
(1) FEHT ¥ E PSRAM_CTRL (e T BS54

25.3.4 PSRAM FJifj ol 75 =
Xt PSRAM #7152 5 i 77 305 458 SRAM AH R, R [a) #H S R 28 ik 5 N /135 HH B0 o

25.3.5 BURST Tk
IS E PSRAM_CTRL[2] A] DA% il #% 32 HF AHB S 28 A2 /¥ BURST, B[4 AHB ik |- HBURST 24y 1/3/5/7
I, o AHB EZR R B — bk i 8 (1 4018/ 5, U A T 4R PSRAM [R5 IR B, 4% Il 18 Sl —
A word WL/ B G HASH CS fimr, 1M BEEE/S N — word HI#UHE .
OVERTIMER %5 47 # I F- 1% B CS AR BRI 8], BAA7 A HCLK 1A A%, T4 — X BURST #4E, I
THEER AN O TFIRTHEL, B E R T VOE BUE N, 8B AT word I/ 5 J5 , 421 #8 5t B )45 1k BURST
HE, BHEH CS A Nm s, QiR Ut AHB 2k Bab A #dh Re BE5 /5 2 24 B M) WORD #E47 .
PSRAM 4% il 2% A SCHF WRAP X [1) BURST, 457 ] PSRAM <3 £ WRAP BURST, 1% PSRAM CTRL[2] 1%
N0,
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W Winner Micro

IV EREERET

25.4 FAFERIA

25.4.1 FAFERPNR
2 205 PSRAM =i #8 BF £ 28 41| %

Pt Hbhk LR %5 iR BRIME
0X0000_ 0000 ) % e PSRAM CTRL PSRAM il 8% 5 B 0X0000 0000
0X0000_ 0004 RN Fa ) B A OVERTIMER CS ) 0X0000_0000

25.4.2 A B
# 206 PSRAM %44 B & 788

| Vil B AEUL SAE
[31:12] | RO RSV " b0
[11] RW HSM, Halfsleep mode f#AE 1’ b0

1: {4155 PSRAM AR HRAR =X,
0: JEPIRIRE

[10:8] | RW tCPH, CS vy M e I ) ¥ B, P70 AHB I f 3%, 0K 1, BRI ARIEA | 37 d6
[F ) psram T p B BREAT 0B, AR AT AAMEBRIME

[7:4] | RW SPT 4% & 47 d4
REERLE N 2 DL EEUE, BAREUERE 5 5p a5

[3] RO RSV

[2] RW INC_EN BURST ThAgffifit 17 b0

1: CFF AHB 525 L/ BURST BhiE
0: /R3ZHF BURST IfifE

[1] RW QUAD 1’ b
5 1§58 PSRAM 1) QPT #4K, 5 0 fiifg SPI #5:0
L% AR AL AT FIE 24T PSRAM Rl .

(0] RW PSRAM & 47 1’ bo
5 1 A3 PSRAM A0k, RAL5em Hshis% .

25.4.3 T AT
R 207 CS HEm ] 2774

br | Vi BAE UL BArfE

[11:0] | RW AER A, W CS NIKMIRRET ], FF BURST £z 12° do
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JYN BRI ET
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W Winner Micro
I\ BEEMET

26 ADC
26.1 ADC IhEEMEIA

BT Sigma—Delta ADC [RERAEREIER, FERImRE 4 BBHIME T IRES, RFEFRIELSMB R AR B2, 7T
RTINS, RS IR, SCRPARAENIR A A .

26.2 ADC = B4R

SCRRE 4 BB R

SCHF DMA BREER 48l 22 0
SCHRFHI A HAR A
SCREREE AU 5 A\ K LA T e
B R 1KHz

SCHF S i A AR 22 70 i AR

26.3 ADC Djfgfiid

26.3.1 FiHELA LM
ADC EH 2y PGA+SDADC £544, Hi N5 5 43d PGA HEATTIUBCKJS , 4 A2 SDADC 4b 3, SDADC #¢ity 16bit
ADC. FHEERMAZ, W ADC KA 2.5V LDO fikH, AR NETHLES, HA(E T L HUEH 2 Vinmax
<2.5V, HARFR#HIFKME, W 26.3.8 75,

26.3.2 WL
FAEAE 0x04[11:8] JRULEIEIEFEIIAE. W801 [ ADC 2t 4 WWIES T RENfE. WL ¥ E FFA
0x04[11:8] A LLIEFF 4 ANl fhE— BB T o fs 5 80 R A, BUEE IR 4 @IE T HSERAY 2 %)
FES BB T ZE 005 S HUE R AR . BARIEIEE BT LS LA AR HA
BT 4 ANEIELAAN, ADC BEHUETEAE TR, R LK of fset AHETNAE. 40N NI 18 % %
ff14” b1100, 4> b1101, 4’ b1110.
U ST EAG N BT RE, NI I PR B O BB IE, SRS TR IR L A U B R R R AR R T

26.3.3 Hifi b
ADC AR (SR L ThRe, mld g AC & 75 /745 0x10 /Y BIIT[5] W& IIREMIFT K.
F P AT IR 25 SR AT A7 4% 0x18 (1 BIT[17:0] MCE A LA . AU 75 4000 18bit AT S5 4L,
RN S, ADC BB A7 474 0x10 f) BIT[6] AT DA B R LB J7 18], 24uehy 0 I, i ADC
KERMER T8 #ESET Comp_data, M| INT CMP 4 E 1, JEHS™A— bl 2ikhoy 1y,
4 ADC SRAEMIME NI /NT Comp_data, W INT CMP 234 1, I Hp=A—A ik,

26.3.4 PGA 125 %11 B
FAE L 0X08 [ BIT[8:4], 5 fuiziishilfzS, Hr
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W Winner Micro

IV EREERET

0X08[8:7]=GAIN CTRL PGA<4:3> (X} GAIN2)
0X08[6:4]=GAIN CTRL PGA<2:0> X} GAIN1, 110 1 111 AR
PGA #4438 25 GAIN PGA=GAN1*GATN2

PGA M i e E R (HITBOR 5 #R )

[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

AT HEIR, FIREREORREE, @ 56 R H i GATN2 JBOR 5 B BRI &
26.3.5 HAREE VOMIN i %35 B
PGA P VCMIN M, FEREARECT, VR Jyis it A\ 97 i o
VAHE VOMIN 1) B PR 58 B % AN R B A S SR, By LR A R s e i I B AU PGA a1
Fl,
A A7 HbE 0X40000D20 () BIT[16:11], ERIA 100000, B VCMIN default=1.311V, step~~39. ImV

Vsignal

PGA ouT

VCM

37 Bum TIEERXRE
26.3.6 Bypass fH 1
Bypass pga #fE#shidil 0X08 1) BIT[3], ERik 0, A5, PGA IEH TAE; #9 1, ULEF PGA #5514,
HMRAG S VR BRI SDADC M N, EEF T AR, 1EH AR 2 bypass.
Bypass ref ZFf7asdtidi 0X08 i) BIT[2], ERiA 0, A55EE, SDADC IEW TAE; # 4 1, Bl SDADC A
ref #55H%, EENHABARINS T EME s, T2 T AN, 1A A 7 2 bypass.

26.3.7 SDADC % H A5 % b 76 it B
SDADC #iy it 45 e ARA71E ADC_RESULT Zf72s 4, ZF r#sHuhl 0X00 BIT[17:0].
SDADC 7= &% AL AR5 %, T3t SDADC Hydi 4T 1 A TR (s B, 28 N 75 3L,
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W Winner Micro
I\ BEEMET

1M SDADC % A% 0 SR 2 (HAZIELF N 10 0000 0000 0000 0000), Fif LA B 22K H %7 47 45 %L
EFATE ST, AR,
%f SDADC Fyf th 45 Bk 47 +H B0, 2577 2% ADC_RESULT[17:0] (18 (BEHUE /& 16 #EHIED, T5EHEs%
FER P TR S 80 (2 HEHIER s 67 ADC_RESULT L1780, F#EAT 5 4t 5,
IR BCTHF) SDADC 2y 12bit ADC, ¥eitHxy ADC B He i 7 AL 3], Sebrfg RLar A7 ashi )y 16bit, 1M
T ARG Y 18bit, I I B - PRI IG I T B AR AL, 16bit #%% g 18bit % (18bit #~16bit %kd) ,
BT LA RO 16bit (B ADC RESULT[17:2]).
TERG L BUE RS FIEAF S 8 5, W & LSB MTHE, B/ Z AR 18bit a4y 16bit B, BI& LR
IR AL A (ADC_RESULT[1:01), HRAREH & 16bit (L[RRS4 ADC RESULT[17:2]), 4R/ 16bit
HARATIG ST, ) LSB B0 BL45 L4 %6T 68. 5uV GE 75 A 52 o5 1 5B LSBD.

26.3.8 fI NG T HLE U
[KI 24 NTO fieAs PGA 11 SDADC >k H 2. 5V LDO fHr,  Jyfiy ik P & FER AT, 0 A A 5 F R Y [ A R 1
e NZE 558 Vinp M Vinn CREGBER, {55 Vinn 2y VOMIND), %A ZE 5 HE Vdiff=Vinp-
Vinn, ¥R Vem= (Vinp+Vinn) /2. PGA 85—ZG4#25 GAINI, %5 2435 GAIN2, PGA 4k
GAIN PGA=GANI*GAIN2 (¥, 2.2.2 %),
iy A 5 75 RIS i85 2 B BR ) A«
0V<Vinp<2. 5V, OV<Vinn<2. 5V;
OV<Vem- (Vdi fF#GAINI) /2;
Vem+ (Vi fFxGAINT) /2<2. 5V;
OV<1. 2V—(Vdiff*GAIN PGA)/2;
1. 2V+ (Vdi FF*GAIN_PGA) /2<2. 5V;
T EAAG S KBUEER, W RLEEAN B 7S, R R E .
T REANE S, WEH x1 Wi, AkH RBGEE, BN EIRF s, BT %
H.

26.4 S I DA 7 A7 4s 0 B

DURECE 7 #0816 g%, =60 0 S48 .

26.4.1 Offset &
1 BWEBER TR, K274 0X04 BB N 0xE03, FTH{EIEIEFE (offset f&) /SDADC_CHOP {#ifE
/SDADC f§ifi/LDO fi g
2. WEBHIAEA 0X08=0x3, PGA 4 x1 M§#ific & /PGA CHOP ffife/PGA ffife. Hrh, IEEALE 0X08
BIT[8: 4] ZARYE Fr b AT MM 2k, BATARRL B (RS TN A A 55, of fset W&
2R H A 5 (1 48 2 e D
3. WEMBIRZA 0X40000E14 BIT[15:8]=0x28, ffith SDADC I #HELE A IMHz . &5 EHUEBRINMEERD R
0x28, #HLs), HATRAAE
4. Z54¥ 2ms, EH ADC RESULT ZFAF#s M HAs K, S0 26.3. 77, FERMLHSEREILF S8 (&
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IV EREERET

ffi ADC_RESULT[171HUS), P AR, R OREE = 16bit #odl . BT BREE 10 4K, BeEARR 2ms,
SRS ECFIIE LN code of fset

26.4.2 Z i AR
1. Soi%i8 26. 4. 1 35T offset &, f3H code offset
2. WEBHAELS 0X04=0x803, {Zi&i%#¢ (IE channel 0, 41 channel 1) /SDADC_CHOP fif&/SDADC
e /LDO ffiRE. A SiEESE 0X04[11:8], WFELE I A channel MIZE/FHIN, S 26.3.2 77,
3. WEBHLZF AR 0X08=0x3, PGA 2 x1 3 25 i B /PGA_CHOP {4 58/PGA fii it . Fo b, 3 25 L & 0X08[8:4]
IG5 R, ERAENEE, 5% 26.3.4 126.3.8711
4. BWERBPIRE 0X40000E14[15:8]=0x28, Ak SDADC K EHECE A IMHz. 05 F b LS BRIAERI N 28,
L), PR AR
5. 454 2ms, P ADC RESULT aff7asHfa th 45 2R, & fFasiihl 0X00[17:0]. M 26.3.7 7, FHEHK
PRAeEH R TERF 54 (e ADC RESULT[17]HUR), Py R AKMifL, HAREm 16bit Hd. 6.

AL 10 %, BRI 2ms, IS ECFEIMEC N code out

7. ESHAES Vindiff=(code out-code offset)*LSB/GAIN PGA, Frh LSB R¥E H 45 RLAL%T
68. buV

26.4.3 .y AR
1. Sei%MR 26. 4. 1 94T offset ME, BH code offset;
2. WEMBIF AL 0X04=0x3, {Fi&i%#E (IE channel 0, £t VCMIN) /SDADC CHOP {#§E/SDADC f# fig
/LDO ffifg. H A f5iEikd% 0X04[11:8], WL E A channel HIHImimA, 2% 26.3.2 1
wEBPLAT /A AF 0X408=0x3, PGA 4 x1 3§ #ific & /PGA CHOP {fifig /PGA ffife. M, VCMIN Ac &
0X40000D20[16: 111 FIHG 25 AC & 0X08[8:4]1, #RIFMANGE THIETEHE, ENGENIE, 2% 26.3. 4.
26.3.5 f126.3.8 i
3. WEMBIIRZA 0X40000E14[15:8]=0x28, #iik SDADC I Hc B Jy IMHz . 5 Fr b L 5 BRE R Ky 28,
B, DA,
4. Z54F 2ms, BHH ADC_RESULT aFfrdsifmib 45 IR, Zrfrdsitbi 0X00[17:0]. 2 26.3. 775, FHEHK
PEAFE I P TE R 54 (Bemfn ADC RESULT[171HUR), P Kmfkwifr, RARE & 16bit s . =
B 10 Wk, S80RIRE 2ms, SEHASECTMETC N code out;
5. HURHEAHIANES vin single=(code out—code offset)*LSB/ GAIN PGA+VCMIN, H.th LSB fRI¥E1S
FL4E BAET 68, 5uV, VOMIN BRIME 1. 311V;

26.4.4 i A NAR 2
1. WEBREAAEE 0X04=0xC03, {FiEEH: GREJZAIN)D /SDADC CHOP {{iFE/SDADC ffife/LDO {{ifE;
VB 27 77 4% 0X08=0x183, PGA Jy x4 1 25/c & /PGA_CHOP i /PGA it ;
W E AR ZS 0X40000E14[15:8]=0x28, #fiiA SDADC i #H L B IMHz . O 1 b HE 5 BRIME R 28,
HHWE, DA,
4. ¥ HE tempsensor R TAEIRZ 0X0C=0x1, TempSensor f#ifg/cal offset templ2=0, TempSensor A
x2 WEACHE ;

2.
3.
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5. %f¥ 2ms, BEHUADC RESULT ZFAFdf &5 R, S 26.3. 7717, FERMFEMm P TH8 (K

i ADC RESULT[17]HUR), id %A% code outl;

6. WE tempsensor BE TA/EIRA 0X0C=0x3, TempSensor {§fE/cal offset templ2=1, TempSensor N

x2 WAL E ;

7. ZE{F 2ms, BEHXADC_RESULT ZFf7asfufmias R, 2 26.3. 775, FHERMIFHmI LT o8 (&

i ADC RESULT[17]HUR), id A% S code out2;

8. HEHESZH 4 FB], T, 3L 10 K, HHEH code outl A code out2 HIFIIME code outlavg Al

code_out2avg;

9. ML EREH Vtemp=(code_outlavg-code_out2avg) /16, i TempSensor 4t HLE=Vtemp A%+
(LSB/4), H:rf LSB MR¥ET H 45 RS T 68. 5uV (I LSB /&4% 16bit MIff E&E R, RN L mi b

PR T H, GRHUCAS 18bit HidE, 18bit Ar~16bit #rk4, NI 18bit XN HAKA R ~LSB/4)

10. MREENEREE R, HArEsd TG A, RGN AR

Vtemp fih= (15. 548%:ts Fr L FE) +4444. 1

VPR 9 B Veemp RN LTI A, BHHEHEE. GER, HAEALXKRAMNZ D

Ak, AT AN R LI AT

MRS R, BREBAE AT y=kx+b PITRE k A4 (FBH 15.548), AFESHHIRE b H—E 20

A B U, SRE ORISR N (B 25°C), FH Vtemp A3, AN Vtemp Y

=(15. 548+ (L EIFABRIR E+11. 8)) +b, FHAFLE I RE b, RAFFE rom B flash b, Ffe BHAN

(1) 4444. 1. )5, ZEHAXMREOHERE, W — @R B E A mLE R (i ARG BE o
26.4.5 HL A IAR L

1. Se#%MR 26. 4. 1 Hii4T offset WE, B H code offset;

2. WEBIREFFA 0X04=0xD03, {Fi&i%#E (HLEAdlD /SDADC CHOP f#ifE/SDADC {3 E/LDO ff fié
3. WEBHLZAZAE 0X08=0x83, PGA N x2 HaifiCE /PGA CHOP ffiRE/PGA ffiRE.

4. BEEIRE 0X40000E14[15:81=28, Hfiik SDADC FHEf i B A IMHz, 5 5 b BRIAE R A 28,

B, S RATA

5. %4 2ms, 1 ADC_RESULT ZFA748 M 45 R, S0 26.3. 771, RERM B EITHF 55 (K
fEifiz ADC_RESULT[17] 80U, Fi R i IR, HOR B iy 16bit Bl . S Bt 10 ¢, S 20AIRS 2ms,
SRS ECEIMEIE N code out;

6. 05 HJEHLE Vpower=(code out—code offset)*LSB/2+1. 2V, Hir LSB A7 BL 45 S 4% T 68. 5uV
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IV EREERET

265 ADC HFH%

26.5.1 A ffasdlE
2% 208 ADC 2178871

it ADC K HdiE LEAE | 0X0000_0000
0X0000 ADC Z5 R A1 %% ADC_RESULT gm RIERHR R -
0X0004 ADC AU ZF A7 25 ADC_ANA_CTRL OB ADC FI2CThAE 0X0000_0004
0X0008 PGA WL 75 7 4% PGA_CTRL it B PGA HISEZhAE; 0x0000_0000
0X000c TempSensor BLEZF /745 | TEMP_CTRL e B i 2 A AR AT RE: | 0x0000_0000
0x0010 ADC e B 5 £ ADC_CTRL Fid B ADC R Ih it 0x0050 0500
Ox00TA ADC I 174 ADC_INT STATUS ADC HEHUP PR A7 8 | 050000 0000
0x0018 EL AR 2 47 A% CMP_VALUE P fE B E 0x0000_0000

26.5.2 ADC &5 251758
2% 209 ADC &5 H 271788

b | Ui BAEUH BAE

[17: 0] | RW ADC #4085 5R1H, AR bit ALFE 18bits. AT, LA S, 17 b0

26.5.3 ADC BEAUAC & ZF A7 4%
% 210 ADC it B Zifive

fir Vil B HirfE

ADC TAEBIE LRSS - 4’ b1000
4’ H0000: AINO JEIE T/E. DMA BLX R, X% DMA J@i& 0 T4E
4’ b0001: AINI iBiE T/E. DMA B R, XJ5 DMA JBiE 1 T4E

[1r 4’ b0010: AIN2 JEIE T /E. DMA AUF, XFR7 DMA 3EiE 2 11k
8] W 4’ b0011: AIN3 ¥BIE TAE. DMA Bis{ R, xR DMA i3 3 T4
4> b0100: RSV
4’ b0101: RSV
4> b0110: RSV
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4’ b0111: RSV

4’ b1000: AINO/AIN1 Z43F 5% . DMA B2x0F, /A7 DMA @iE 0 T4
47 b1001: AIN2/AIN3 ZA4M 554N . DMA #E3 T, T2 DMA JfiE 2 TAF
4’ b1010: RSV

4’ b1011: RSV

4’ b1100: iR FE AL AN, XM DMA JE1E 2

47 b1101: H AR, Xf 52 DMA iliE 3

4’ b1110: offset K HIN ;

4’ bllll: RSV

[7] RO RSV 1’ b0

chop enr 2’ b00
[6:5] RW
LDO ¥ 55 PD 55

Chop_ens 17 b0
sdadc ¥TiE{E5 PD 55
0: flife

1: AMffigE

[4] RW

[3] RO RSV 1’ b0

Pd_sdadc 1 bl
sdade B {8 RE
1: i
0: TAE

[2] RW

Rstn_sdadc 17 b0
BB I E 7 B R " AL 5
0: s

1. B TAE

[1] RW

en ldo sdadc 1’ b0
(0] RW ADC LDO 1

0: ML 1. LfE
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26.5.4 PGA [ict & %7 7 %8

# 211 PGA it & 517 2%

il

BV

[8:4]

RW

Gain ctrl pga

PGA HEZEIACE

BIT[8:7] HCE GAINZ,

BIT[6:4] HCE GAIN1, AfAiERS%E Section26. 3.4

(3]

RW

Bypass_pga
pga FHHE 5
1: 55 pga
0: M55k

1’ b0

(2]

RW

Bypass ref

WHES % LR 55 B85 5

l: HHHALSHEE
0: A3

1’ b0

(1]

RW

Chop_enp

PGA BTt 55
1: iR

0: AMilige

1’ b0

(0]

RW

1’ b0

26.5.5 TEMP it & ZF 728

R 212 AL RS B AT

Vil

BRAE B

[5:4]

RW

Gain_temp
temp 3 25 F2
gt Gain
00 — 2

01 — 4

10 — 6

11— 8

[3: 2]

RO

(1]

RW

Cal offset templ2
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TEMPSEN of fset 4T RE

1: dma ’fi ﬁ!é

0: dma AEfE

ON_TEMP 17 b0
(0] RW 1: temp fff
0: temp AMiERE
26.5.6 ADC LfAehC & 7 17 4
213 AL RGN B A
(A Vil BAEBLH LA
ana_swth_time 10" h050
[29:20] | RW
BAFDIBAREE 2 S5, B B AR E R AR ), BRI 80 A4 pelk, B 2us
[19:18] | RO RSV 27 b0
ana_init_time 10" h050
[17: 8] | RW
BAFEE) ade_start 5, BB (RRFR E FFE AR E, BRI 80 A pelk, B 2us
[7] RO RSV 17 bo
6] RW Cmp_pol 17 b0
0: adc_result >=cmp_value /=4 H
1: adc_result<cmp value If7=/E 1
(5] RW Cmp_int_ena 17 b0
1. HR P fliae
0: LB WA LIRE
[4] RW Adc_cmp_enable 17 bO
1: adc ELELThREMLBE
0: adc HLETHREAMITRE
[3:2] RO Reserved 2 ‘b0
(1] RW Adc_int_ena 1’ bo
1: ADC s % 46 o i i
0: ADC HHs % e v W7 AN
[0] RW Adc_dma_enable 17 bO

26.5.7 ADC HINPIRASZF 4%

# 214 ADC HHIWRIRAS A7 48

234




Winner Micro

FEK A 1 FRL ¥
[1] RW Cmp_int 1’ b0
b Wibs &AL, BN, RS 1 ESR
[0] RW Adc_int 1’ b0
PR s b W, WEEA, WS 1EE

26.5.8 LI HRE A7

# 215 LB RME F 78

[17:0] | R/W Cmp_value 18 “h00000
R EUE
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JVN  ERBETERLR T

27 Touch Sensor
27.1 HELTIRENLR

B TIREAN T

B YR Z 16 % Touch Sensor 3,
B 0SSR Touch Sensor fH4H4h &R
LIS EBIC Tt ERE LT

27.2fRefd A

W801 F&trh A/l as AR b, A B fE b e 3, e BB LR S R AR AR, T
SRR r i IR oA o e G ASE R ) B RIS, RT DA By i AR 7 R AR AR AR, AT S
HRERIIRE

SRR B (N B AR T RE D9 RERE — € I RIZ S Fl AR A il 4% B RIR S, B BOE AN TR &7 1A THAIO
SN RN ARG . R BOE BME,  WAIB iz s b, JEad by b AR%s MCU R 4.

NAT |

AD_CAPDET_CLEOUF— -

wa JULUUUUDUUOUUOUOUUOUTUL

27.2.1 FHEEARTAFRE

1. & Touch CR ZFf7+%, FL B AR ], 94 & 1, LAk % 75 B4 441 10, Touch CR H scan_period
NS RG], B 16ms. RIS 25 7R 1 B 10, WIAF 160ms K2 4 16 /Mi#iii
., CAPDET CNT AR TORASR A E 1, Bl BRI N, FEEENR, Al HumiE S5
HIFksl, BRRYIAA 10 SR =AM KT a4 20T R T, BRI 7 as W E 9 N, W SERRTt
HUed FO N-2,

2. WHEBA Touch 10 XN FJHHEURME . a0 A4 1 25 SR LB AR, Al A %42 B g,
3. f#ifi& Touch CR[0], HEHIFUATAE.
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4. (EAEREMEIEEEUR, RIS SBREARE T 10, JREEAS 10 BTHEMELA A ok, 1E AL

SRIGBFRG— > scan_period BUHHHILET ) 10, K M ATHERIEAEME N oK. BT 10 B E LG 2%
A 10 WTHEUE SRS R, WU ST B A, WO IR B Al B, A AE A 0x44
PAD STATUS it Rifi i EAr oy 1, FRimid b Bk 548. PAD STAUS 5 1 % 0.

27.3 HAFERPNE:

X 216 Touch Sensor %l #% 2772551 3%

P HhE LR 5 Eiip%) BRIME
0X0000_ 0000 et ey Touch CR Touch Sensor ¥ H2ei%H 0X0000 0000
0X0000 0004 B i g R A R 5T 8UE | 0X0000_0000

i 42 g e R R 4 Touch_Sensor x
0X0000 0040

0x0000 0044 T ) 2 Int_Source R ) g 0x0000 0000

27.3.1 Touch Sensor ¥l & 17 %
2% 217 Touch Sensor %4 B A Fos

pr | Vil BIEUH ShHE
[31:26] | RW Scan_period 6’ d10
HHE R, AN 16ms; B0 scan_period WHEN 67 d10, JIEF 160ms FH— IR &5
R
[25:20] | RW CAPDET CNT 6’ d20

3% CAPDET i th B Be i i e 1
e ARRYIOEE BN RS, R AT A ST AT, It A AR AR
BEEAN, WSZERi-$s (9 N-2. Bl E A 6 d20 , MILL 18 A CAPDET Jikif i1
WO

[19:4] | RW Touch Sensor H%5EMERE; AN RE bit HIAE IR 167 d0
0x0000: A3
0x0001: FIHH 55— kit
0x0002: F#H% — M5,
0x0003: 455 —ANFISE ANkt

OxFFFF: FATE 16 /1~ ke

[3:1] RW RSV 3’ do
RW i s 1) B A 1’ bo
[0] 1:  fHAEAMEIL BRI

0: KM B4R 5
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IV EREERET

27.3.2 figh5adec e PR B P2 i B3 A7
R 218 fbfRAL A A B A AT A

fir | Uil BlEpi HhrfE
[22:8] | RO Touch Senor 1 TH#{H 14’ do
[7] RO RSV 17 b0
[6:0] | RW Touch Senor 1 I} 7" d50

27.3.3 HWTEEH 2 AE A
219 filrfiag b kTR 2 A

G ki BAEULH SR
RW INT EN ==
[31:16] FERE bit Sy 1 BF RS R 10 Hfi R 22 7= 2k rh b
HEREbit A1 BRI T Hfid R AN 2 s A i
R¥ PAD_STATUS/INT_SOURCE —
[15:0] bit Jy 1 BRI PAD HEfis

bit N0 B RARXT N PAD Ak

=

H1iE0

28 LCD Driver

28.1 HHELTIRENLA

LCD Driver I ATIREUI T

B HERRCOK 8 COM X32 SEG f) COM/SEG 257 1L.CD Bt

B 7 Static, 1/2, 1/3, 1/4, 1/5, 1/6 , 1/7, 1/8 duty &Rl
B O Static, 1/2, 1/3, 1/4 bias Z5& Mk B HIE.

B LCD R ] LLEh A &

28.2 Thaefd H e

LCD #RHRSZRFHZ 11 COM/SEG 2RI ) LCD Bf o e Kz 1 SZFF 8COMx32SEG. A {7y 0x0[2:0] AL E
COM %, STATIC /R HA 14 COM A, 1/2 duty KR 2 4 COM &, 1/4duty %R 4 4> COM 4
DL HE

TAEAY 0x04[11:0] $2ftACE LCD WFr M pakas . FH - ml DURR 4 AR S5 B %) ol 3 i A0 26 35 5 Ik
THEES frame cnt {6 PAPRIE LCD #% 2R AR TAE . HAR#E AN
frame cnt= (clk rtc/frm freq) /com num.
clk_rtc Jy RTC BFPp(ESHR, My 32. T68KHz;
frm_freq: AHELE MWURIHT AR
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com_num:COM & ¥ & ;

VERE, frame ont RO (I DY £ TN B IR BN 25 42 B

LCD HEHR A AR 7 S HCT M A . S A2 4% Ox0 L9 AL 4 G, B9 474 0x0[8] K
BB FF . FFAEa% 0x0[12] WL LCD £ O 5| I KB RE /1. Z5772% 0x0[7:6] nf LAMRHE 75 2
SCRFI LCD (9 B2 PR S B0 LA e B R B . 1T 25 A7 2% 0x0 [5: 3] WU/ m] LAk $ LCD $2 11 5| B4 th
JEo FFAfEAs 0x8[31:0] HfRF—ALxf B2 LCD xRS COMO AHAZ Y 32 #i SEG B I A2 kb /2 15 i
e WHEN 1 ARERAZ SR E BE, WA AEREER, WENORRLAMEEHEER. 57
% 0xC[31:0] AP ffdE—Art B LCD EonBfH 5 COML HIAZ MK 32 4 SEG & BHIIAS AL R 15 R . A7 0%
0x0c % 0x24 4> HIFLF COM2 £ COM7 15 SEG 45 HIZZ kb 2 75 onigifh,.

LCD i FH AR T

® WHEAAFA 0x0, FIHF 0x0[9], fHiRE LCD B4l sy, EHET B MM, mEHE,
W R, DL duty selection.

® NHEZFIERE 0x4, WE LCD RIFTE,;

o HURMAEE RIERE, BEFIALE 0x8 £ 0x24, WESH COM 5 SEG 5] JIRIAE SALH Bor S
s

® WETA7E 0x28, EFEEMALKTL 10 51 H;

® JTHFAiA74s 0x0[8], LCD HEMiHuris TAE, &5 Wiz BRI, (mEBESESH
Y, K3 LCD SR

o TEHMEREIREN, BEIEBNUF A 0x8 & 0x24 BT,
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s fE 0 L T

gV

28.3 FffandlEK:
* 220 LCD =8 2 A asdI 3K

Pt Hbhk 2R w5 iR BRIME
0X0000_0000 il a7 2% LCD_CR LCD i) a5 e B 0X0000_0200
0X0000_0004 AT 5 B 2 A7 2 Frame CNT LCD TAE T 7 BT R 15 & 0X0000_0000
0x0000_ 0008~ B . R COMO™COM7 5 SEG %2 5 HI B 7”45 | 0x0000_0000
Ao il s 2 COMO™COM7 .

0x0000 0024 il A7 A7 7

0x0000_ 0028 COM 3| ik fe LCD 10 EN COM LCD COM 5l fH{fE#E 0x0000 0000
0x0000_002C SEG 5] ik fe LCD 10 EN SEG LCD SEG 5| H{E#E 0x0000 0000

28.3.1 LCD =l & f7 5%
2 221 LCD 5% & & Fe8

B | Vi BfEvH HArfE

HD: LCD % th 3Ryl 1’ do
0: fKIRZ)

1: =IRzh

[12] RW

[11:10] | RW RSV 2’ do

[9] RW LCD BEHe PD 55, AN#H LCD #&BehT Disable i%4i: 1’ dl
0: #TFF LCD R
1: S LCD #idh

led_en TAE{fifE: 1’ do
0: Disable
1: Enable

[8] RW

RW bias AR E AT E - 27 do
00: Bias 1/4
[7: 6] 01: Bias 1/2
10: Bias 1/3
11: static

RW bias AR E T E - 27 do
00: Bias 1/4
[7: 6] 01: Bias 1/2

10: Bias 1/3
11: static

RW bias P HHE AL B AT AL HE - 27 do
00: Bias 1/4
[7: 6] 01: Bias 1/2

10: Bias 1/3
11: static

RW vlied cc: iy H Ak el A R IR % 37 do
[5: 3] 000 : 2.7V
001 : 2.9V
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IV EREERET

010 : 3.1V

011 : 3.3V

100 : res

101 : res

110 : res

111 : Res.

RW Duty Selection: 3 ‘do

000 : Static

001 : 1/2 duty
010 : 1/3 duty
[2: 0] 011 : 1/4 duty
100 : 1/5 duty
101 : 1/6 duty
110 : 1/7 duty
111 : 1/8 duty

28.3.2 LCD MR ¥ B 2717 5%
R 222 LCD Wik B w5 Aras

fr | Pill BIEDLA BAE
[10: 0] | RW M PHE LCD LAERT F M, AR ZMUNAR € ITH s frame_cnt {HERAGRIE | 117 dO
LCD ¥ EE R AR T A
frame cnt= (clk rtc/frm freq) /com num.
Hr,

clk rtc: rtc W4
frm freq: WS
com num:COM (&

frame cnt {H 44 LN

28.3.3 LCD COMO & ik B Zifide
% 223 1LCD COMO ‘Zrnis & Zifrae

O | Vil HyEULA Sl
[31: 0] | RW COMO XM SEG 28 i b RordEhl. Bit 0 XM SEGO 5 COMO FIAZ A B nfEhl. ¥ | 327 dO

BN S AERER, RENO BT AARER, Bit 1731 KK N SEGL SEG31
5 COMO HI%Z a5 B oniE il

28.3.4 LCD COMI EoniE 2 fi e
& 224 LCD COM1 &/~ & - 1iae

| Vil BEYLA BALE
[31: 0] | RW COMO X% SEG 28 i b o n#sthl. Bit 0 XM SEGO 5 COMI [H7AZ fisimesiil. ¥ | 327 dO

B9 HIA R R, BN 0 BTSN R, Bit 1731 KA SEG1TSEG31
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JVN  BEREETEGLR T

‘ 5 COMI PAAS £ it

28.3.5 LCD COM?2 fi7~i5 B 291758

% 225 LCD COM2 Bonik B (7o

VA Vi 19 BEUH BAE
[31: 0] | RW COMO X3 SEG 22 i EE ntEil. Bit 0 X SEGO 5 COM2 FAZ s ond%iil. ¥ | 327 dO
BN B s BoREE, BENO0 BRI AARER. Bit 1731 KA SEG1TSEG31
5 CoM2 HIAZ S B osiEl.
28.3.6 LCD COM3 Rk B & 17 5%
% 226 LCD COM3 B/~ B a7 7o
VA i Il HIEYLA BALE
[31: 0] | RW COMO %37 SEG %2 55 b Sortshl. Bit 0 Xt SEGO 5 COM3 A s ondEiil. #& | 327 do
BN R AEREZRE, RENO BT AARER. Bit 1731 KA SEGLSEG31
5 CoM3 By s niaE il
28.3.7 LCD COM4 Rk B 417 5%
% 227 LCD COM4 B~ B 27 {7 0%
VA i Il HIEYLA BALE
[31: 0] | RW COMO X )87 SEG %2 i _F S s, Bit 0 X SEGO L COM4A =2 s Stk % | 327 do
BN A S BoREE, BEAN0 B SAARER. Bit 1731 f&KIKA SEG1TSEG31
5 comd B2 5B oniEdl
28.3.8 LCD COM5 &onik B i fiee
% 228 LCD COM5 Bonik B 2717 0%
DL | Vil HyEULA Sl
[31: 0] | RW COMO X8 SEG &2 i F @ R$Ethl. Bit 0 %R SEGO 5 COM5 RUAS s Boni%l. ¥ | 32”7 do
BN SR REZE, WENO BT ARER. Bit 1731 KK N SEGL SEG31
5 COM5 I i otz
28.3.9 LCD COM6 &onik B Zi 17 s
% 229 LCD COM6 Bonik B 27170
VA Vi 1A BEUH BAE
[31: 0] | RW COMO S SEG 28 i b on#sthl. Bit 0 XM SEGO 5 COM6 9742 fifmmisiil. ¥ | 327 dO

By WA A ERER, WEN 0 B ARG R, Bit 1731 KKy SEG1 SEG31
5 CoM6 A mUR R .
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IV EREERET

28.3.10 LCD COM7 fB7~i5 B 2917 58
% 230 LCD COM7 Eonik & H1Ees

i | ViR BAEUH BArfE

[31: 0] | RW COMO X J57 SEG 28 5 k- nfatil. Bit 0 XfRiSEGO 5 COMT HIA A amtatl. # | 327 do
BRI R AERER, RENO A SAAER. Bit 1731 KA SEG1SEG31
5 COM7 FAAE ki 2 il o

28.3.11 LCD COM fHi fE 2717 7%
% 231 LCD COM ffifig 29 {758

i | ViR BAEUH BArfE

[7: 0] RW lcd io en: 327 do
MLEER] led com 3£ 84 io %, bit0 XFR; COMO, bitl XM COMI, bit2 Xt
N COM2, LA
0: HHi oL
1: A%

28.3.12 LCD SEG f¥ it & 1775
* 232 LCD SEG fHifig 27 {728

br | Vi BAE UL BArfE

[31: 0] | RW led io en: 327 do
ML FEH] 1ed SEG 3% 32 4 io M%iH, bit0 XF™ SEGO, bitl XN SEGL, bit2 X}
i SEG2,  LAEZEHE;
0: it IEAL
1: HHA R

243



W Winner Micro
IV BT

29 W801 Z4=ZEM it

29.1 ThReMkiA

XT804 i it HPROT 15 5 3R S 2R 15 W] 1 22 5

0 1
HPROT[3] uncacheable cacheable
HPROT [2] un-security security
HPROT[ 1] User super
HPROT[0] Code data

WSO Ao 224 ZEH [ S HE 40 J9t sram 224517 1) 28 I A0 A (K7 ) 4761
29.1.1 SRAM 2241 [ 4% i 2% (SASC)
— A2k SRAM, 22k SRAM A FLASH 54 — A2 vi 388, 84S SASC il (A7 fifs 2 8] 45

BHUWR 2 AR
® 8 NALE A 4 X
X NI E N 4 A7
Security-super AJ LAY A X I3 T 5 BRI U5 17
WS CPU sk AHB S 2k Ei7 Mgk E o = AR BRI N ZE % (HRESP=1), MM
SRV 1) 56

O IR b A H T DMA SR R A A A S

29.1.2 HI{5F IP #&fil#% (TIPC)

HAE APB B2k b, T HRCE A U8Rk, A APB A2k E T SME IS AT AR . IS Ah 5
WRCE AN PE % (ip_trust_vld=1), M AL ET5H 2 security (HPROT[2]=1 8¢ PPROT[2]=1)
B, ABEIEH VIS, NS # a4,

244



W Winner Micro
I\ BEEMET

29.2 wABRRIHE]

Sasc_b1l
Ahb _bus 1 Alb-rees Ahb bus signals to sram_b1 ‘
Ahb_to _sram_b1
Sram_b1_haddr Region Address hit
Rd_deny hresp >
A -
»
Sram_b1_hprot Access control
—>
wr_deny
Sasc_b1IHEHE R
> Configuration_b1 Slave hsel )
Ip_trust_vid
APB_BUS TIPC > Configuration_b2 Slave hsel
> Ahb_to_apb Slave psel )
TIPCTIREHE &
P N
29.3 A fFE U]
29.3.1 SASC Z 735£
S AVR) N N
2R | R | LR Y FALE

His

[31:16] | fREAARH] —
[15:14] | sram region7 ECEJEME, [6] region0 2" b00
[13:12] | sram region6 ECEJEME, [6] region0 2" b00

CAR 0x0 | [11:10] | sram region5 L& &M%, [ region0 | 2" b0O

P, [6 region0 27 b00

[9:8] sram regiond BCE &M
[7] region0 2" b00

[7:6] sram region3 Mt & &M
[5:4] sram region2 FCEJEM:, [F region0 27 b00

’
’
’
’
’
’
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TAA B B 1 L
[3:2] sram regionl FBCEJEM:, [A region0 27 b00
[1:0] sram region0 Pt & &M 2" b00
00: un—security-user
01: un—-security—super
10: security—user
11: security—super
31:8 AR —
7 region7 JEMEIE BT AF4%, A region0
6 region6 J&EEH| & F4s, [F region0
5 regionb J@MEEHIE A4S, [F region0
- 0xd 4 regiond JEIEIZH| 7 /745, [A region0
3 regiond JEVESEHZ A7 45, [A] region0
2 region2 JEVESEHZ A7 4%, [A] region0
1 regionl JEIEIZH|ZF /745, [A region0
0 region0 J& L H & A7 4%
0: @Y 1. BIHEAN
[31:16] | fREEARH]
[15:14] | region7 AP Bi®, &M T un-security-—
user
[13:12] | region6 AP it &, i&H T un-security-
user
[11:10] | region5 AP Bd'®, &M T un-security-—
user
[9:8] regiond AP FCE, &H T un—security-
user
APO 0x8 | [7:6] region3 AP Bt H, &H T un—security—
user
[5:4] region2 AP FCE, &H T un—security-
user
[3:2] regionl AP it &, &H T un-security-
user
[1:0] region0 AP it &, &H T un-security-
user
00: R/W 01:RO 10:WO 11: No
Access
CDO 0xC | [31:16] | fREAAKH
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[15:14] | region7 CD B ®, & T un-security-—

user

[13:12] | region6 CD BLE, &M T un-security—
user

[11:10] | region5 CD Be®, &M T un-security-—
user

[9:8] regiond CD it &, &H T un—security-
user

[7:6] region3 CD it &, &M T un—security-
user

[5:4] region2 CD it &, &M T un-security-
user

[3:2] regionl CD fit &, &M T un-security-
user

[1:0] region0 CD i &, &M T un-security-
user

00: Date Access , Opcode Feche
01: Data Access

10: Opcode Feche

11: Data, Opcode all deny

[31:16] | fREEAH
[15:14] | region7 AP it B, i&H T un—security-

super
[13:12] | region6 AP Bt'®, &M T un-security—
super
[11:10] | regionb AP it &, i&H T un—security-
super
[9:8] regiond AP it &, &H T un—security-
AP1 0x10
super
[7:6] region3 AP it &, &H T un-security-
super
[5:4] region2 AP it &, &H T un—security-
super
[3:2] regionl AP it &, &M T un-security-
super

[1:0] region0 AP it &, &M T un-security-
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super
00: R/W 01:RO 10:WO 11: No

Access

[31:16] | fREEARH
[15:14] | region7 CD Bd®, &M T un-security-—

super

[13:12] | region6 CD BLE, &M T un-security-
super

[11:10] | regionb CD BLE, &M T un-security—
super

[9:8] regiond CD it &, &M T un-security-
super

[7:6] region3 CD fit &, &M T un-security-
CDh1 0x14 super

[5:4] region2 CD it &, &M T un-security-
super

[3:2] regionl CD fit &, &M T un-security-
super

[1:0] region0 CD FC®, &M T un—security-
super

00: Date Access , Opcode Feche
01: Data Access

10: Opcode Feche

11: Data, Opcode all deny

[31:16] | fREHARH]

[15:14] | region7 AP Bt & , i& T security-user
[13:12] | region6 AP BL &, & H T security—user
[11:10] | region5 AP Bt & , i& T security-user
[9:8] regiond AP FCE, i&H T security-user
AP2 0x18 | [7:6] region3 AP it &, i& T security-user
[5:4] region2 AP it & , i& T security-user
[3:2] regionl AP it &, & T security-user
[1:0] region0 AP it &, & T security-user
00: R/W 01:RO  10:WO 11: No

Access

CD2 0x1C | [31:16] | {58 A& H
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[15:14] | region7 CD Be &, i&H T security-user
[13:12] | region6 CD ML &, i&H T security-user
[11:10] | regionb CD BC &, i&H T security-user
[9:8] regiond4 CD it &, & T security-user
[7:6] region3 CD it & , i& A T security-user
[5:4] region2 CD it & , i& A T security-user
[3:2] regionl CD it &, & T security-user
[1:0] region0 CD it & , i& A T security-user
00: Date Access , Opcode Feche

01: Data Access

10: Opcode Feche

11: Data, Opcode all deny

3l:n+l | fR%H 0
n:8 BAddr0, region(0 Mk, n 5 sram K
/INFRIR,

sram=32kB, n=20
sram=64kB, n=21

7:5 N 37 b000
REGIONO | 0x20 | 4:0 RSize, region0 size
00101: 4B
00110: 8B
10001: 16KB
10010: 32KB
3l:n+1 | 1#¥ 0
n:8 Baddrl, regionl JEHuhl
REGION1 | 0x24
7:5 N 3" b000
4:0 regionl size
3l:n+l | f*E 0
n:8 region2 &Mk
REGION2 | 0x28
7:5 N 3" b000
4:0 regionZ size
3l:n+tl | 1#¥ 0
REGIONS | 0x2C
n:8 region3 &Mk
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7:5 (PNE 37 b000
4:0 region3 size
31:n+l | &% 0
n:8 regiond FEHE
REGION4 | 0x30
7:5 TR 37 b000
4:0 regiond size
3l:n+l1 | 1*H 0
n:8 regionb &M
REGION5 | 0x34
7:5 TR 3”7 b000
4:0 regionb size
3l:n+l | &% 0
n:8 region6 &Mk
REGIONG6 | 0x38
7:5 R 37 b000
4:0 region6 size
3l:n+l | &% 0
n:8 region7 &M
REGIONT7 | 0x3C
7:5 TR 37 b000
4:0 region? size

29.3.2 TIPC Ziffae

B fhit% 7] Ui ] BAME
Huhik
31:18 A H 0
17 BT modem A5 J& 0
I: A5 0: An[fH
ip trust v1d0 | 0x0 |16 12S 715 JE@ 4 0
15 PWM 7] 15 & 14 0
14 LCD driver A5 @M 0
13 RF controller AJ{5 )& 0
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F Vv

KB B B 1

timer RAJ{E @M

watch dog R &t

PORTB w1 &

PORTA 7] {E &

p
UART5 w1 J& %

UART4 7] {5 & 1

UART3 ®] {5 & 1

UART2 ®] {5 &1

J
J
J
J
J
J

UART1 ®] {5 &1

UARTO m] 15 & 1

SPT MASTER 1] {Z & 4

SAR ADC ] 1{E &

S| = | ND|W|kx ||| 3| 0| ©

12C n] {5 @

ip trust vldl

0x4

31:18

AH

—
EN |

RF BIST AJ 15 J@ MERC &
1. A/ f3 0: ANA[{E

B NeolNeol ol el ol ol N ol EelNeol Neol ol E= Nel N

—
(@]

SDIO Wrapper A{E @ 1%

—
()]

SPI HS ®]{5 &1k

—
W

SDIO mJ{Z @ &

—_
w

—_
Do

AH
3

[
—

SEC Al {E )@+
MAC 7] 15 JE@ 4

—
o

BBP AJ1E J& P
MMU m] 15 J& 14

o e RN 42 | S R T 5 o 1

PMU AJ1E J& P

BT Al {5 &tk

GPSEC 715 J@ P

DMA AJ1E J@ P

RSA A] {5 &4

PSRAM $4 il #% Al 5 & 14k

FLASH %] 2% v 15 @ 14

SO | = |INDN|W|ikx || ||| O

SDIO HOST WJ{Z @1tk

o Neol ol ol ol ol ol ol ol ol NoR el Noll Rol el N
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JV\ BREEM AT

29.4 A1 FH Ui B

29.4.1 WAFZAViiH (SASC)
29.4.1.1 FA7HE IV IALPR
SASC &F A7 (V7 4% LT JEL -
® CAR Z17 8% HBELE cpu A security—super B #TEEE
® Y cpu 4T un-security-super B, A LAVFRIBZACE N un—security-user ] region AHKZF
F Ao
® Y cpu N security—super B, B LLEE BTE T A7 Ao
® HTIEN T A AR AN AT Vs i)

4024 CAR %K 16° heded I, FRIR region0 1 regiond #%1% N un—security-user, M I5E cpu
#bF un—security-super, N cpu i LA 'S ZF 47 4% REGIONO #1 REGION4, DL CR[0], CR[4], APx[1:0],
APx[9:8], CDx[1:0], CDx[9:8].

29.4.1.2 £RH7 X [A] iy 1) ¥ B
FEAS SASC #B Y FF 8 AN ATAC B (I TF (A 547 [X ] region, REGTONx[31:8] 3kt Jy A0 BT & 1)
AEAE X ) SEBR B AR () 25 B 2 A7, [, Size fRR/INAIIE L hE 75 05 R i i B R
SIZE
00101: 4B;
00110: 8B; Baddrx[0] = 0
00111: 16B; Baddrx[1:0] =
01000: 32B; Baddrx[2:0] =
01001: 64B;  Baddrx[3:0] =
01010: 128B; Baddrx[4:0] =
01011: 256B; Baddrx[5:0] =
01100: 512B; Baddrx[6:0] =
01101:1KB;  Baddrx[7:0] =
01110: 2KB; Baddrx[8:0] = 0
01111:4KB; Baddrx[9:0] = 0
10000: 8KB;  Baddrx[10:0] = 0
10001: 16KB;  Baddrx[11:0] = 0
filan, an ks 20000100 1F4 region0 HEE L, AF4 region0 & K RI LAE A 2568, 41 H 484 region0
¥oA 128B, REGIONO 75 /745 MAEA 0x0000400a. 4154 20040000 {E NFEHAE, W% region i KAl i4
N 64KB, WNREEE LA™ 64KB [ region, MIIZAFAFEAIHA 0x01000013.

oSO O O o o o o
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IV EREERET

29.4.1.3 f#fifias U7 IR BURR

Priority of the four authority for mem:

request Security Security Un-Security | Un-Security
super super user
mem user
Security J+ J+ J+ J+
super
Security X J X X
user
Un-Security X X J J+
super
Un-Security X X X W)
user

Note: ++ all access, include read, write, data access, opcode fetch
v access based on the current attribute

X no access

M _E

® security-super HJELZR V510 ] LABE & 17 %] sram

® un-security—super HJENZR15 ] A] DARE & 05 0 g7 BE BN un—security-—
user HJ region

® security-user HIS 21 R824 HT AP 1 CD Jg& 115 1] security—user
#) region

® un-security-super HJSLZR57 A AT PA¥% 24T AP A1 CD J@ 15 [a] un—
security—super ] region

® un—security-user MM Zei5n REEFE24ET AP A1 CD @i ) un-
security-user Y region

APx F1 CDx ZF A7 & F T BB A region XN T FIACBR I 007 17 J@ 44, Her CDx 2747
ar RAE A7 In) I SRR 2%, iR W B 2 & R VAR A48 2. APx T AT
WERET R/ SHEE.

Blintn R CAR[1:01%4 00, F£H CR[0]M 1, FIK REGION 0 4y un—security-user, Jf
HAFBEAPR AR, B an B B 28 V5 0] N security—super BY un—security-super, Wn]PLFE
B V5 REGION 05 WS ia 2kl Security—user, WALV M #RpidE4; i 2kis
0] N un—security-user, APO[1:0]K 01, T/ EE, CDO[1:0]104 01, FKoEHEVH, N
REGION 0 o /Rl ki fiids, HERIMEEIPHEEL.
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VN BEER T

ISR AHB R iR 1 ANBE VT 1] 1 DX BB PR AN XS, U sasc BB 45 Y read deny BR
write deny {55, MMTIR[AIEE IR HRESP NS5, WA AR E 2 U5 7] 12 CPU, T2
AR R, AR TR, MRS .

29.4.2 AMEIAIAE Vi i)

TIPC & A PROT2]{E 5N | WA RESE N, BIAEEIEHASGRENEA 1P 1)
G R E A48 . Ip_trust vld FFAEasERNERN 0, BT SR A RIS,
AMACET CABE VT 0], W SR AN S ip trust vid #EE AL, AR YA S R,
A RS S ) 4 RT AU RS .

IP_trust_vld

Prot[2]

2'b0
{ip_inter_write, ip_inter_sel}
{bus_ip_write, bus_ip_sel}

254



W Winner Micro

JVN  BEREETEGLR T

30 Bk 1. SRR X

30.1:00 1 5l o An

UARTO_RX/PWM2AUART1_CTSA2C_SCL
UARTO_TX/PWM1UARTI_RTSA2C_SDA
WAKEUP

RESET_N

KTAL_OUT

XTAL_IN

AVDD33

ANT

DOMMC_D3HSPI_DO/SDIO_D3

1

INTSDIO_CMD/Touch,

TXMMC_CLK/HSPI_CK/SDIO_CK/Touch_10

RXMMC_CMD/HSPI

N 125_BCK/MMC_DO/PYWM_BREAK/SDIO_DO/Touch_12

%S 12S_LRCKMMC_D1/HSPI_CS/SDIO_D1/Touch_13
@

2 125_DIMMC_D2/HSPI_DI/SDIO_D2

=3

[O
[O
[O7
[ex)
@ N UART1

© vDD33_|0

e
o

@3 UART1_
O o

/)@ @ 125

AVDD33 ¢ @

)

)

6]
o]
O

o
=y
S
=y
=y
=

AVDD33
AVDD33_AUX
DFT_MODE

125_MCLKASPI_CS/PWM3A2S_DO

PWMS/LSPI_MOSIN2S_MCKA2S_DI/Touch_1

JTAG_CKA2C_SCL/PWMAA2S_LRCK/ADC 1
JTAG_SWON2C_SDAPWMSA2S_BCK/ADC 2 o

38 W801 it 1y 5l Il o Aii
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VDD33_10

LSPI_MOSIAUART2_CTSAJART4_RX/PSARM_D3/Touch_9

LSPI_CSUART2_RTS/UART4_TX/PSRAM_D2/Touch_8

PWM4/ALSPI_MISOAJART2_RX/PSRAM_D1/Touch_7

PWM3ALSPI_CK/UART2_TX/PSRAM_DO/Touch_6

PWM2ALSPI_CK/UART3_RX/PSRAM_GS/Touch_5

PWM1ALSPI_MISOMUART3_TXPSRAM_CK/Touch_4

VDD33_I0
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30.2:8 BB K R
#* 233 WHEIHEMXAR
WS AR ezt BhrfEEHThER S HRe BEME | ETHERA L))
1 PB_20 I/0  |UART RX UARTO_RX/PWM2/UART1_CTS/T2C_SCL 10MHz UP/DOWN 12mA
2 PB 19 I/0  |UART TX UARTO_TX/PWM1/UART1 RTS/I2C_SDA 10MHz UP/DOWN 12mA
3 WAKEUP I WAKEUP M2 fi Th §% DOWN
4 RESET I RESET & fof UP
5 XTAL_OUT 0 A0 S AR %
6 XTAL_IN T CANEIGLE PN
7 AVDD33 P S HYE, 3.3V
8 ANT /0 (AR
9 AVDD33 P SR HE, 3.3V
10 AVDD33 P S HYE, 3.3V
11 | AVDD33_AUX p SR, 3.3V
12 TEST I WAy ReRc B & M
13 BOOTMODE I/0  |BOOTMODE 12S MCLK/LSPI CS/PWM3/I2S DO 20MHz UP/DOWN 12mA
14 PA 1 I/0  |JTAG CK JTAG CK/I2C SCL/PWM4/12S LRCK/ADC 1 20MHz UP/DOWN 12mA
15 PA 4 I/0  |JTAG_SWo JTAG_SWO/12C_SDA/PWM5/12S_BCK/ADC_2 20MHz UP/DOWN 12mA
16 PA 7 I/0  |GPIO, %N, ik PWM5/LSPT_MOSI/I2S_MCK/I2S DI/Touch 1 20MHz UP/DOWN 12mA
17 VDD3310 P 10 HYE, 3.3V
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18 PB 0 /0 |GPIO, %A, wifH PWM1/LSPI_MISO/UART3_TX/PSRAM CK/Touch 4 80MHz UP/DOWN 12mA
19 PB 1 /0 |GPIO, %N, wifd PWM2/LSPI_CK/UART3_RX/PSRAM CS/Touch 5 80MHz UP/DOWN 12mA
20 PB 2 I/0  |GPIO, %A, mifd PWM3/LSPI_CK/UART2_TX/PSRAM_DO/Touch_6 80MHz UP/DOWN 12mA
21 PB 3 1/0  |GPIO, %N, mifH PWM4/LSPI_MISO/UART2_RX/PSRAM D1/Touch 7 80MHz UP/DOWN 12mA
22 PB 4 /0 |GPIO, %N, wifd LSPI_CS/UART2_RTS/UART4 TX/PSRAM D2/Touch 8 80MHz UP/DOWN 12mA
23 PB 5 /0 |GPIO, %N, wifd LSPI_MOSI/UART2 CTS/UART4 RX/PSARM D3/Touch 9 80MHz UP/DOWN 12mA
24 VDD3310 P 10 HLYE, 3.3V

25 CAP I HMEHAS, 1WF -

26 PB 6 /0 |GPIO, #A, mibH UART1_TX/MMC_CLK/HSPI CK/SDIO_CK/Touch 10 50MHz UP/DOWN 12mA
27 PB 7 /0 |GPI0, %N, wipH UART1_RX/MMC_CMD/HSPI_INT/SDIO_CMD/Touch 11 50MHz UP/DOWN 12mA
28 PB 8 /0 |GPI0, %N, wipH 2S_BCK/MMC_DO/PWM_BREAK/SDIO_DO/Touch 12 50MHz UP/DOWN 12mA
29 PB 9 I/0  |GPIO, #A, mibH 12S LRCK/MMC_D1/HSPI CS/SDI0_D1/Touch 13 50MHz UP/DOWN 12mA
30 PB_10 I/0  |GPIO, #A, wikH 12S DI/MMC D2/HSPI DI/SDIO D2 50MHz UP/DOWN 12mA
31 VDD3310 P 10 MY, 3.3V

32 PB_11 1I/0 [GPIO, %N, B 2S_DO/MMC_D3/HSPI_D0/SDI0_D3 50MHz UP/DOWN 12mA
33 GND P i
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JV\ BREEM AT

P

EHBRBETE SR T A IR DU A R AR B BEIRHE T SERT BB AR A 77 W B S AR SO L SRR i
AT S el I R Gl b B T SR AT R AT o AP A 2 ORI D SRIE SR R A S o SRR
BB AN AT R SE TS B A N HEAT I8 A
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