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201

202

WD G oot ettt ettt 313
WD G oottt eee ettt ene oo ..314
WD G oot ettt ettt 314
P WM oeeoeeeeeeeeeeeeeeeee et e eee e e 317
P WM 0 et es e ers et 318
P WM < T TSROSO 318
P WM oot eeeeeeee eeeeee e eee e eee ettt e 319
P WM oo eeeeeeee eeeeeee e e e e e ttene et e 322
P WM oottt oot eee eeeee e, .324
P WM oo eeeeeeee eeeeeeeeeee et s et eee ateeeee e e 324
P WM oot et enee et 326
P WM oot eeeee e ee ettt 327
P WM et e eeee ettt 328
PWMO oot ettt eret et 330
P WM oot oo enee oot 330
P WM e ettt et 331
P WM4 Lot ettt eee e 332
P WM oot oo ee et 334
P WM4 et et re e 335
QF L ASH oo eeeeeeeee oo e 342
QF L ASH oo eeeeeeeeeees eeeeeee e ee e erene ereeer e 342
QF L ASH oo eeeeeeee eeeeeee e eee e eererene e 343
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203 QF AL SH oottt ettt ettt eeee o 344
20 0 P S R A M s e eeeerer e aaaane 349
20 1 P S R A M s e e ———————— 349
2 0 1 € S e e eeeeerr e, e 350
200 TOUCKH S E NS OF i e es aeerairereeas 367
201 TOUCKH SN S 0T s e rrreeeessanenes 36 8
2 0 L s e areeaeaaeeeree 369
2 0 L s e teaeaaaaeee e 369
2 0 4 s e teeeeaa e e s 389
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1

1.1

W80 0 Wi-Fi So€ h h

G | &T y G Wi-F i 4. @ombo H
h X804 h QFI| &as$SDIHS FHWA RIGP IHD 2H® WMU 2H8 8 hé CID

TouSknsor G h MCU h

h h h h h G

W80 0 h H H
G SDK h

H h G WIi-Fi BT G

1.2

W80 0 H H h SW80 0 a H

w80 0 ROM hROM hMAC HWi-F i h

OWM_ W00 _ ROM a H

W80 0 2Mby t@Fsl as h h G QF1l ash
G h QFIl ashy

W80 0 XT804 h804 H H
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FvVa

K B I 1

(http:// www. wi nn)grmi cro. com/

QFN32 hdmm 4mme

XT804 h

249 MHz

288KB SRAM

2MB FLASH

8 DMA h 16

PA/ LNAS$SWIRt c h

32. 7T68KHz

LDO

1 SDI O2. 0 Dewvi ce&DI O/ B/ SPI
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u 1 SDI20 WOST h SDI OSD h 0~50MHz
u 1 QSFISRAM h 64MB PSRAM 80 Mz
a 5 UART h RTS/IKETS 1200bps~2Mbps
u 1 SPI h 0~50MHz
i 1 SPI/ h 20MHz 6 Mb p s
a Il 2C h 100/ 400Kbps
u P WM h 5 PWM
2 PWM G 20MHz 20 MHz
u | 2S h 32KHz192KHz 1 2S
u 1 7816 h UART | S8 T=0.TH1
EVM2000
1] h

RSA/ AREDHLES/ 3REE/ SHAL1/ MD5/ CRC8/MNR& 16/ CRC32/

u 1 h 12b iADC H
u 11 TouSkendor
u 17 GPI Ch I O
G G
WI F I
u GB15622008 EEE802. H1 b/ g/ n
u WMM/ WMMBS/ WPA/ WPA2/ WPS
u Wi Fi Birect
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EDCA H

20/ 40M H

STBGr een FUSé lb-6G R H
RIFS H

AMP DHA MS DHU

802.110~-WWSS32 h 150Mbps;

HFTi mmedi ate Compr elrserdn BIHW0AGK € K H

CTS tlg self

AP HAP STA H

BSS h h h
32 STA H
BSS AP h 32 H

A 20MHMCS7 @l dBm@1 0BpPER

A 40MHz MGITHW@mM@10BPER

A 54 Mbp-Z®dBm@10BpPER

A 11 Mb p-8 &@d B B%@P EHR

A 1 Mbp s96 B m@6P ERR

s)
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DR/ EDR

BLEMbps H

y)

.3V H
Wi-F i
H H H
15u A

h

BT/ BLEA4.
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3
H 802.11nY 1T1Ry SOC G SOC

RF Transceiverh CMOSPA h / h SDIOHLSPH
UARTHLGPIO WLAN G
W800 GB15629.11-2006 HULIEEE8B02.11 b/g/ n h STBGLGreen Field Hu
Short-GIH HRIFS HLAMPDUHLAMSDUHIT-immediate Compressed Block  AckHu
normal ACKHuno ACKHUCTS to self G
W800 HA/D D/A G DSSY % OFDM
Yy y h h G

AGC G W800 h

G

W800 h WAPI h WERLUTKIPHLCCMP h

G
W80 0 | EEE802 WiFi h G

H H H h h
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W800 32 h h h
G
W800 AP h 5 SSID h 5 AP G
G STA h AP BSS G
W800 WPS h h
G
W800 H WLAN G
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4.1

W80 0 h XT8CPW288KB SRAMROM G

P MU h h G

G Wi-F i MAGBB RE

1wW80 0
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4.2

w80 0 h

2W80 0
Y1y AHBL
XT8OBMAGPSEC 5 G
XT804 32 CPU h 16/ 32 h
3 G
XT804 h H Hb S P H H
I P h G hXT804 h H
H GXT804 h 13 G

240MHz h

2406020/ 80MHz G
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IV EREERET

1AHBRL
h h 802.11MAC
CPU
240 MHz
D MA 8 DMA h 16 D MA G
h DES/ 3DESSHA1/ AES/ MD5¢ RC4/
GPSEC
G
2AHBAL
ROM CPU G
ROM G h CPU
FLASH G
CPU BusMatri x?2 G
AHB2 AHB h CPU BusMatri x?2 My 1h M
1 G
FLASH G
SRAM 16 h G
RSA 2048bREBA
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IV BBERET

GPSEC / h SHA1/ AES/ MD5/TR®&4/ CRC/
/ G
SDI O_HO|SDI2Q 0 SDI O HOSTH SDI O G
SDI O h 50 Midz
PSRAM_C|QSPI PSRAM G PSRARQSPI
h 80MHz 6
Y2y AHR
4 h3 h crossbar h
h G 40MHz h G
SAHR
I
802. 11MAC G
MA C
h h G
h G h
SEC MAC h H h
MA C h G
AHB2 AHB AHBL AHR G
SDI 02. 0 SPI
SDI O/ HSP
AHB h G
h G
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AAHR

hsSDI O/ SPI /| UARTRAM
SRAM 12§
Configur h .
APB h APB G
BT _ CORE G
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4.3

W800 24/ 40MHz SoC h 1 DPL 480 MH z
CPlu h Wi iF H 327K88RC h PMU

LCD G G

2-256N clk_div_cpu clk_div_cpu
=~ o

pmu_clk gate en

- I
! clk_div_160m clk_div_160m

WiFI - asm-

E clk_div_40m clk_div_40m/clk_bt_4 T clk bt_10m
clk_div_20m clk_div_20m/clk_bt_20m

clk_div_8om/clk bt_8om

clk_peri_div_160m clk_peri_div_160m

occ

U2 clk_peri_div_80m clk_peri_div_80m
i di clk_peri_div_40m
2-16Neo 14 clk_peri_div_40m
1/(4-40)

clk div_sd adc

 clkjtag tok B

— ) clk jtag
dft_clk

Iz

3W80 0
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Bk A 12 T LT

Fva

4.4

OXFFFF FFF

F

512M-Byte
Block5
System Level
Peripherals

BXBRPORR

F

1G-Byte
Block4
External Device

OR6PP

1GByte
Block3
Exteral Ram

BRERPR

512V-Byte
Block?2
Peripherals

BReaRPR

BRGRRR E

512M-Byte
Block1
SRAM

0X0000 000G

512M-BYTE
BlockO
Code

Reserved 0X4001 26000X5FFFFFFF
RFBISTADC 0X4001 00-0x4003BFFF
RF BISTDAC 0X4001 40000x4001BFFF

TIPC 0X4001 26000x400127FF
Touch Sensor | 0x4001 24000x4001 25%F
BT Modem 0X4001 22060x400123FF
12S 0X4001 20000x4001 21FF
PWM 0X4001 FD0-0x4001 FFF
LCD 0X4001 100-0x4001 DFF
RFController 0X4001 1A00-0x4001 BFF
TIMER 0X4001 18000x4001 1¥F
WDOG 0X4001 16060x4001 1FF
GPIGB 0X4001 14000x4001 15F
GPIGA 0X4001 12000x4001 1FF
UARD 0X4001 100600x4001 1FF
UART 0X4001 (E0-0x4001 FFF
UARB 0X4001 @00-0x4001 MFF
UAR? 0X4001 A00-0x4001 BFF
UART 0X4001 08000x4001 OFF
UARTD 0X4001 06000x4001 OFF
SPI 0X4001 04000x4001 OFF

D- ADC 0X4001 02000x4001 OFF

12C HOST 0X4001 00060x4001 OFF

Reserved 0X4000B300-0x4000FFFF

SAS(B2 0X4000B200-0x4000B2FF
SASCFLASH 0X4000B100-0x4000B1FF

SAS(B1 0X4000B000-0x4000BOFF

BT Core 0X4000 2200-0x4000A9FF

SD Mailbox 0X4000 28000x4000 2% F
H-SPI 0X4000 26000x4000 2FF
SDIO 0X4000 2400-0x4000 2%F

PSRAMCTRL | 0X4000 2200-0x4000 2FF
FLASHCTRL 0X4000 20000x400021FF
SEC 0X4000 18000x4000 FFF
MAC 0X4000 14000x4000 1FF
BBP 0X4000 10000x4000 1FF
MacPHY Router | 0X4000 GF00-0x4000 (FFF
CLKRST 0X4000 ED0-0x4000 EFF
PMU 0X4000 MO0-0x4000 MFF

SDIOHOST 0X4000 AO0-0x4000 GCFF

DMA 0X4000 08000x4000 OFF
GPSEC 0X4000 06000x4000 OFF
RSA 0X4000 00060x4000 O%F
O0X3FFF FFFF
Reserved
T
Mac SRAM28K 8@88%8198%
SRAML60K
0X2000 0000
reeed | B
ROM20K
Resorved SAFERY
0
FLASH BXOPRR X9
Alias to FLASH or ROM depending BOOT 8%8%9'9 2?:?:%
Pins

W80 0
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IV EREERET

XT804 4G h 6 bl ohck h h h

h G hw8 00 G

Boot Mode=0

ROM O0x0000 OOO@GFF

FLASEOX0800 0000

FFFF G
SRAM|[0Xx200®00 ~ 2(
TFFF
Mac RAOx20@Ba00 ~ 4 SDI OBFI / UA
TFFF

PSRAM | 0x300®M0xB®08000

CONFIOXx4000 0000 0x4000 0000 ~ ( RSA
2FFF 0x4000 0600 ~ ( GPSEC
0x4000 O8@006 ( DMA
0x4000 OAOO0O ~ (@ SDI O_HOST

0x40®mO0O0~ OxXDFEC P MU

O0x40EDO O~ OXEEEBO Cl ocReset
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i) > A= il >
FAAN FERG R A 1 L

O0x400DO O~ OXxXFEBO Mac PHY Ro|
0x400@0 ~ O0OX%&FEGO BBP
0Ox400D0 ~ OXEEO MA C
Ox40®B0D0 1~ OXFEBO SEC
0x4000 2000 FH ( FLASH Con
0x4000 2200 3FF( PSRAM_CTRI
0x4000 2400 F ( SDI O Sl avi{
0x4000 2600 F ( H-S P I
0x4008000 ~ O0O¥HAO SDNrapper
OX40R002~ Ox4#PQ(Q BTCor e
0x40®MOD0O B~ 0 x04P0 0O SASE1
0x40000 B~ 0x14P 0 SASEI ash

FI ash
0x40Q@®0D0 B~ 0x24P0 0 SASE?2
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APB 0x4001 00RO 4¢0x4001 00O00O0

l
e

| 2C master

Co0O0 0x4001 0200 -~ ( Sigma ADC
0x4001 0400 ~ ( SPI master
0x4001 0600 ~ ( UARTO
0x4001 0800 ~ ( UART1
0x4001 OAO0OO0O -~ ( UART 2

0x4001 0€@a00% ( UARTS3

0x4001 OEOO ~ ( UARTA4
0x4001 1000 -~ ( UARTS
0x4001 1200 -~ GPI-
0x4001 1400 -~ ( GPI-B®

0x4001 1600

l
fan)

Wat chDog

0x4001 1800 ~ ( Ti mer
0x4001 DAx@O0DO01 ] RF_Control
0x4001 1C00 ~ ( LCD
0x4001 1E00 ~ ( P WM
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FAAN FERG R A 1 L

0x400@0 ~ O0OXEEGO |1 2S
0x40080 ~ O0XFEGO BTmodem
0x400D40 -~ O0XXHEEO Touch Sensts
0x400D680 ~ 0XH%EEBO TI PC

I nterface
0x4001 4000 FH ( RF_BI ST D
0x4001 COO0O0 F ( RF_BI ST Al
0x4001 3COOFFFH RSV
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441 SRAM
W80 0 288KB &RAM60KB AHB hl128KB AHB GCPU
h 128KB @
442 Fl ash
4421 QFIl ash
w80 0 2MByt es ®Q&FIl ash 32KB caclke P QFIl ash
G hCPU Cache h h 8Bytes
QFI ash h Cache h 32KhCPU QFIl ash
h CPU G h Il mageRO
G G
QFI ash h QFIl ash h QFIl ash
hQFI ash H G QFIl ash
G
h h H h QFI ash
G QFIl ash h G
4422 SPI FI ash
w80 0 6 PI NQFI ash y PIMN yh SPI G SPI
20MHzZ h SPI G
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443 PSRAM

W80 0 SPI/ QSPIPSRAM h 64 MbPSRAM h
PSRAM G 80 MKz h PSRAM
GPSRAM X1 P hCPWache
PSRAM @
4.5
w80 0 hCPU ROM h FIl ash |l mage
ROM Boot Mode ( MAOQO) Y
6
Boot Mo
<30ims
>=30ms
1]
Y h G
Y ROM h Y h MA C h
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JV\ BREEM AT

OWM_WBO ROM . pdf
hBoot Mode G h Boot Mode
30ms h h FI ashe
h d dy
OWM_WB0 _ROM ay h h | mape
| mage
h h Boot Mode 30ms h
h G

56



W Winner Micro
JVN  ERBETERLR T

51
G h
d G
5.2
CPU
ADC/ DAC
| 2S
5.3
53.1
CLK_GATE_EN h
G
h G
h h G
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W Winner Micro
FAAN FEK % 1Ll P, ¥
SW CLKG_EN &
5.3.2
h G
h P MU G
5.3.3
h SW_RST_CTRLTO G
h h SW_RST_CTRLT 1c
CPU Watch®og
h APB/BUS1/ BW®B( h ) h
G
5.34
W80 0 40 MH2MH 2z h D P LhL 4 8MHz
y yG
o UN clk cpu CPUAHBU/ SRAM
"] N=2~255 DMA
pmu_clk gate en
PI—L pll_out ‘
!» i - cG S UN Wi-IFi Subsystem
| l > = = d N=2~255 AHE/APB
WiFI " a80M"
> N=1é.’jll5 Rs:gggrgg\lzsm
129 Flash
4
CPU h WL AN

1/&
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WL AN WL AN G
CPU WL AN h G
SYS_CLK_DIWITPOT CPU cCPU DPLL
h 4 8MHB CP U 6h CPU 489 MHz 6 h
80 MKdz CPU h G
CLKPERI SoC h h
P WM hl 2S hFI ash G DPLL 480 MHz G
3 h CLKPERI 160MHz CLIRERI 2 h 4
80MHz4 0 MHZ G
SYS_CLK_DIWBIT[15: 8 WLAN G 3h DPLL
4 8NH z 3 h 160MHzh WL AXWL AN
WL AN G
Y WL AN h WL AN 160MHzZ WLAN G
WL AN h WL AN h G
h Y Mw 1h M h
1c h SYS_ CLK BOIZ\3L[® ,
G h G
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SYS _CLK[9HL 8

SYS CLK BSEL[ 4 RSA

BI T[5]GPSEC

BI T[6]FLASH

SAR_ADC

h 40M G

h 80 MHz 16® MHxz

80 MHz 16® MHz

40 MHz 80 MHxz

cpu_cl k havil aindel khldu ¥2 deync dhrs dfaadact_dhd i v

SYS_CLK BDITVh3 1] h Bl T3 1]
| 2S_CLK_CTIRZS
5.35
DEBUG_CTRIYS CL KB ISIEBL] ) JTAG G
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s fE 0 L T

V' A A
5.4
54.1
7
0X0000 SW_CLKG_E|RW 0X0000 _1
0X0004 SW_CLK_MA|RW 0X0000 _
0X0008
0X000C(C SW_RST_CT|RW OXO01FF_I
0X0010 SYS_CLK_D|IRW 0X0000_1
0X0014 DEBUG_CTR|RW ADC/ DAC 0X0000 _
0X0018|I | 2S_CLK_C/RW I 2S 0X0000 _
CPU Wat chdo
0X0G1 RESET_STATRW 0x00000(
5.4.2
8
[ 31] 1RO
[21] |RW soft _touch_gate_en ldb1

touch_sensor h

Out ouch _sensor

touch_sensor

61



W Winner Micro
B A 128 1 LT

FVva
1: touch_sensor
[ 20] | RW soft_bt_gate_en ldb1
BTBLE h BT/ BLE
OuBT/ BLE
1: BT/ BLE
[19] |RW soft_qgqsram_gate_en l1db1
gspi _ram h gspi _ram
OQugqspi _ram
1: gspi _ram
[18] | RW soft _sdio_m_gate_en ldb1
sdio_master h sdi o_master
Ousdi o_master
1: sdi o_master
[17] |RW soft_gpsec_gate_en ldb1
gpsec h gpsec
OQugpsec
1: gpsec
[16] |RW soft_rsa_gate_en ldb1
RSA h RSA
Ou RS A
14 RS A
[15] |RW soft _i2s_gate_en ldb1
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B A 128 1 LT

F Vv
i 2s h i 2s
Owi 2s
i 2s
soft_l cd_gate_en ldb1
|l cd h Il cd
[14] |RW
Oul cd
lyl cd
Soft_pwm_gate_en ldb1
pwm h pwm
[13] |RW
Oupwm
1y pwm
soft _sd_adc_gate_en ldb1
sd_adc _ h sd_adc
[12] |RW
Ousd_adc _
lusd_adc _
soft_gpio_gate_en ldb1
GPI O h GPI O
[11] | RW
Ou GPI O
1l GPI O
soft _timer _gate_en 1dbl
[10] |RW ti mer h ti mer
Out i mer
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lut i mer
soft _rf_cfug_gatue _en ldb1
rf_cfg h rf_cfg
[ 9] RW
l1de0f _cfg
ldetf _cfg
soft _dma_gate_en l1db1
d ma
[ 8] RW
1dkdma
1dktl ma
soft | s_spi_gate_en ldb1
spi h spi
[ 7] RW
1dbBO0 spi
l1dk1l spi
RW sof trt 5agate_en 1dbl
uat 5 h uat 5
(6]
Owuat 5
lyuat 5
[5] RW sof trt 4agate_en ldb1
uat 4 h uat 4
Owu at 4
1y u at 4
[41] RW sof trt Bagate_en 1db1l
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B A 128 1 LT

' A
uat 3 h uat 3
Ow u at 3
1y u at 3
[31] RW softrt Pagate_en ldb1
uat 2 h uat 2
Owu at 2
1y u at 2
soft _uartl_gate_en ldb1
uart1l h uart 1l
[ 2] RW
ldeOartl
ldelartl
soft _uartO_gate_en ldb1
uarto h uarto
[ 1] RW
ldeOarto
ldelartoO
soft_i2c_gate_en 1db1
i 2¢c h i 2¢c
[ 0] RW
l1de0D2c
ldel2c
5.4.3
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R 1 1% P T

soft _cpu_cl k_gt _mask ldb1

CPU y CPlub u HR O MS R AWM

[ 6] RW y cpPuU WF | W %
1dkO
ldi1l
[ 5 | RW h Y
soft _sdioahb_cl k_gt _mask ldb1

sdi o ahb

[ 1] RW
1diO
ldie1l
soft_pmu_cl k_gt_mask 1dbo
pll h h PMU @

[ 0] RW
1dkO P MU h
l1de1l P MU

544
10
RW softtouch_rst_n ldbl1
[ 31] t oucshensor

Ouy
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FVva
1y
[ 30] |RW soft _rst_flash_n ldb1
Fl ash
Ou
1y
[ 29] |RW soft _rst_bt _n l1db1
BT
Ou
1y
[ 28] | RW softgspt _rnam ldb1
gspi _ram
Ou
1y
softsdbBb nm ldb1
sdi o_master
[27] |RW
Ou
1v
soft_rst_gpsec_n 1dbl
gpsec
[26] |RW
1dkO
ldik1
[ 25] | RW soft rst_rsa_n 1dbl
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RSA
1dkO
l1dk1l
soft _rst_i2s_n ldb1
i 2s
[24] |RW
1dkO
l1dk1l
soft _rst_lcd_n ldb1
Il cd
[ 23] | RW
1dkO
l1dk1l
soft _rst_pwm_n ldb1
pwm
[22] |RW
1dkO
l1dk1l
soft rst_sar _adc_n 1dbl
sar _adc
[21] |RW
1dkO
l1dk1l
soft _rst _timer _n 1dbl
[ 20] |RW ti mer
1deO
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ldhb1l
soft _rst_gpio_n ldb1
gpi o
[19] |RW
1dkO
ldhb1l
soft_rst_rf_cfg_n 1db1l
RF ( Y )
[18] | RW
1dkO
l1dhb1l
soft _rst_spis_n ldb1
spi
[17] |RW
1dkO
1dhb1l
soft_rst_spim_n 1dbl
spi
[16] |RW
1dkO
l1de1l
[15] |RW soft _rst_uart5 _ n 1dbl
uarts
1deO
l1de1l
[14] |RW soft rst_uart4 _n 1dbl
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JV\ BREEM AT
uart 4
1deO
ldhk1l
[13] |RW soft _rst_uart3_n ldb1
uart 3
1diO
ldhk1l
[12] |RW soft _rst_uart2 _n ldb1
uart 2
1diO
ldhk1l
soft st _uartl_n ldb1
uart 1
[11] |RW
1diO
ldk1l
soft _rst_uartO_n 1dbl
uarto
[10] |RW
1dkO
ldk1
soft rst _i2c_n 1dbl
[ 9] RW i 2¢
1dkO
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i) 3 /) 2l T
TAAN FEK 2 A g R T
1de1
soft _rst_bus2_n ldb1
bus?2
[ 8] RW
1dkO
1de1l
soft _rst_busl_n l1db1
bus1l
[ 7] RW
1dkO
1dk1l
soft _rst_apb_n ldb1
abp
[ 6] RW
1dkO
1dk1
soft_rst_mem_mng_n 1dbl
me m_mng ( Y
[ 5] RW
1dkO
l1de1l
soft rst_dma_n 1dbl
d ma
[ 4] RW
1deO
l1de1l
[ 3] RW soft rst_sdio_ahb_n 1dbl
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) 3 ) Zaly, T
TAAN FEK 2 A g R T
sdio ahb
1dkO
1de1l
soft _rst_sec_n ldb1
Y
[ 2] RW
1dkO
1dk1l
soft _rst_mac_n ldb1
ma c ( Y
[ 1] RW
1dkO
1dk1l
soft _rst_bbp_n ldb1
bbp ( Y
[ 0] RW
1dkO
1dk1
545
11
divide_freqg_en 1dbo
[ 31] |RW cpu_cl k_hwivanmec!| k _hdiuvwsi2d esry n c dhn
sdadc fhdi v h h
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I\ BB T
G
1deO
ldhk1l
Y h Divide_fred_en
[ 30]
Peripheral _divider 44,8
160M Y
[ 2Z734 | RW DPLL G G 160 Md 7
DPLL 480 MHz 3.
bus2_ syncdn_factor 8dbh 2
buslbus?2 h Ny 1
[2316|RW
N h h CPU bus?2 G
cpu 80MHz hbus2 40MHz h N=2
wlan_clk _divider 83
PLL h wl an 6 h > =@
3h pl 1480MHz 3 h 160MHzh
[15 |RW
wl a&mwl an yH
1y WL AN h 160Miiz WLAN h
G 160 Mdlz
24 APB H
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cpu_cl k_divider 8 dbh 6
PLL h CP& h > 26
[ 7 | RW 6h h PLL 480MHz 6 h cpu
80 MHz 6 cpu h
5.4.6
12
JTAG 1dbo
16 RW ldb0: JTAG
ldb1l: JTAG
sd_adc_div 8dd10
sigmelta ADC Y
158 | RW 40MHz G G
cl kdividbewide_freq_Hn
RSV 1d,b 0
[71] RW
gf |l acslhke | 1db 0
(6] RW QSPI _FLASH
14 8 0 MHH
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F A

s fE 0 L T

0u 40 Mz

gpsescel

GPSEC

(5]

14 160 MHyz

Oy 80 MHyz

ldb O

rsael

RSA

(4]

14 160 MHyz

Oy 80 MKz

ldb O

0]

4d.d 0

547 1 2 S

13 2S

[31: ]

BCLKDI V
BCLK yF_BCLK =
Y EXTAL_EN
[17: |RW )G

F_CPU =
round

BCLKDI V =

Fs hw

F_12SCLK /

PLLF_12SCLK

HM6O0OWWZIAL_BN I 2SCLK =

(F_12SCLK/ (Fs*W*F))

BCLKDI V

10dbO

=GP CPU
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h PLL 24 h h

128 KHEZCLKDIV Y160 * 12086* /10le$§=*108h1

MCL KDI V 6 b O
h MCL K MCLK 6
F_mclk = F_12SCLH / (2 * MCLKDI V)
[ 7 RW
MCLKDI VF=1®SCLK H
MCLKDIV B=mdl k = HF _12SCLK
wF_mcl k 256 h* ffss G
MCL KEN 1dbo
MCL K
[ 1] RW
1dkO MCL K
l1dk1l MCL K
EXTAL _EN 1dbo
h 1 2S
1diO
[ 0] RW
l1dhk1l
Y h 2 * N h 256 fs hN
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5.4.8
14
[ 31: 1
WO CPU ldb O
[17:
1 CPU Refs®tat use
Wd o g 1db O
[ 7 : | WO
1 Wdo®Res®tat use
CPU ldb O
[1] RO 1: CPU H
0: CPU H
Wd o g 1dbO0
[ 0] RO 1: Wdog Reshkt
OwWdpg Reset
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JV\ BREEM AT

6 DMA
6.1
D MA G .
DMA G CPU h CPU G
D MA AHB h 8 hl6 h G
6.2
Ambaz2.0 he DMA
DMA
16
lh4-bur st
by tua adwfo rhdvo r d
Hu
h h
6.3
6.3.1 DMA
w80 0 8 DMA hDMA h .
DMA &
D MA A G
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1 5D MA
D MA 0Ox400mO 08
DMA_CHO YOx10~9x38
DMA_CH1 YOx40~9x68
DMA_CH2 YOXx70~9x98
K K
DMA _CH7 YOXx160~@x1
6.3.2 DMA
8 DMA G
DMA DMA H Y
. DMA_CTRL[2:1] DMA H
. DMA_CTRL[ 4: 3] DMA G
DMA by tuh aiwfodHiwo r d h h
DMA_CTRL[ 6565]
DMA bur st h DMA_CTRLJ[ 7] 1 4
h DMA_CTRL][ 6 wo]thdur st 4h 4 word G
D MA DMA Byteh 65535 hBy tDeMA TRL[ 23 : &]

79



W Winner Micro
I\ BEEMET

6.3.3 DMA
DMA DMA h h
h h G
SRC_WRAP _ ADBRT WRAP_ ADDR h
WRAP SI ZE G
6.3.4 DMA
DMA 3 Y
hDMA _MODE][ 00h G
h hDMA_MODE][ 0]1h h
DMA_ MODE][ 5: 2] G
h hDMA_MODE][ 0]1h h
DMA_ MODE][ 5: 2] G
6.3.5 DMA
h DMA TRX h
DMA_MODE[ 5: 2] G
W UART 3 h UART DMA h UART _CH[ 1: 0]
UART
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6.3.6 DMA
DMA G h DMA h
hD M A h h G
DMA CPU G
Y DMA_MODE[ 1] DMA h DESC_ADDR
h CHNL _CTRL DMA DMA
h h DMA hDMA
G
6.3.7 DMA
DMA bur st hl NT _MASK DMA G
DMA h I NT SRC h h
1 Oc
6.4
6.4.1
1 eDMA
0X0000 I NT _MASK |RW DMA 0X0000 _ ¥
0X0004 I NT _SRC RW DMA 0X0000 _
0X0008 DMA hannel DMA CH RW UART UART|0X0000 _
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s fE 0 L T

V' A A

0X000(Q
DMA CHNLO registers
0X0010 DMA SRC_ADDR RW DMA 0X0000 _
0X0014 DMA DEST_ADDR|RW DMA 0X0000 _
0X0018 DMA SRC_WRAP _|RW DMA 0X0000 _

DMA DEST_WRAP| RW DMA 0X0000 _
0X001(Q

R

0X0020 DMA WRAP_SI ZE|RW DMA 0X0000 _
0X0024 DMA CHNL _CTRL|RW DMA 0X0000 _
0X0028 DMA DMA_MODE RW DMA 0X0000 _
0X002CDMA DMA_CTRL RW DMA 0X0000 _
0X0030 DMA DMA_STATU|RO 0X0000 _
0X0034 DMA DESC_ADDR|RW DMA 0X0000 _
0X0038 DMA CUR_DEST_|RO D MA 0X0000 _

DMA CHNL1

registers

0X0040

0X0068

DMA CHNLO

registers

DMA CHNL2

registers

0X00-70

0X0098

DMA CHNLO

registers

DMA CHNLS3

registers

0X00AO

DMA CHNLO

registers
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0X00Cs8

DMA CHNL4 registers

0X00DO
DMA CHWNé& @i st er s
0XO0OO0OFS8

DMA CHNL5 registers

0X0100
DMA CHNLO registers
0X0128

DMA CHNLG6 registers

0X0130
DMA CHNLO registers
0X0158

DMA CHNL7 registers

0X0160
DMA CHNLO registers
0X0188
6.4.2
1 DMA
[ 31: 1
[15] |RW channel 7 transfehr _doa:e l1db1l
[14] |RW channel 7 burst hdone l1db1l
[13] |RW channel 6 transfehr _doa:e l1db1l
[12] |RW channel 6 burst hdone l1db1l
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[11] |RW channel 5 transfehr _doae l1db1l
[10] |RW channel 5 burst hdones l1db1l
[ 9] RW channel 4 transfehr _doae ldb1
[ 8] RW channel 4 burst hdone ldb1
[ 7] RW channel 3 transfehr _doame l1db1l
[ 6] RW channel 3 burst hdone 1db1l
[ 5] RW channterl&nsfer dohe G l1db1l
[ 4] RW channel 2 burst hdone l1db1l
[ 3] RW channell transfehr _doame l1db1l
[ 2] RW channell burst hdone l1db1l
[ 1] RW channel O transfehr _doae l1db1l
[ 0] RW channbkedrOst _doneh G ldb1
6.4.3
1 8 MA

[ 31: 1

[15] |RW channel 7 transfehr _dolceddMA G 1dbo
[14] |RW channel 7 burst hdolneOc DMA bur st G l1dbo
[13] |RW channterréénsfer _dohel O0cDMA G l1dbo
[12] |RW channel 6 burst hdolneOcDMA bur st G l1dbo
[11] |RW channel 5 transf el _HolcddMA G l1dbo
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JV\ EREERRT
[10] |RW channel 5 burst _hdolneOcDMA bur st G 1dbo
[ 9] RW channterradansf er _dohel 0cDMA G 1dbo
[ 8] RW channel 4 burst hdolneOcDMA bur st G 1dbo
[ 7] RW channel 3 transfehr _dolceddMA G 1dbo
[ 6] RW channel 3 burst hdolneOcDMA bur st G 1dbo
[ 5] RW channterr@nsfer _dohel 0cDMA G 1dbo
[ 4] RW channel 2 burst hdolneOcDMA bur st G 1dbo
[ 3] RW channell transfehr _dolceddMA G 1dbo
[ 2] RW channel 1l burst hdolneOcDMA bur st G 1dbo
[ 1] RW channterla&dnsf er _dohel 0cDMA G 1dbo
[ 0] RW channel O burst hdolneOc DMA bur st G l1dbo
6.44 UART
1UART

[ 3 14]

dma req: clear 16 d.d O

bit 1l dma eq 6 G
[23: 8 RW
bi2t3 1 dmasel 15 d ma H

bigt 1 dma_sel0 dma -uart _rbgx _regq

Uart dma channel 3dbh 0
[2 O|RW

3dl0: wuar dtna d ma
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i) VA 2
Bk B 1 1l AL T
3dll: uar dia d ma
3dl2 : uart 2/ dmae d ma
3dl3 : uar d&a d ma
3d4 : uar d#a d ma
3dl5uart5dma d ma
6.45 DMA
2 DMA

[31: |RW hDMA h 32dho0

6.46 DMA

2 1D MA

[ 31: |RW hDMA h 32dho

6.4.7 DMA

2 DMA

[ 31: |RW hDMA h 32dho
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6.4.8 DMA

2 DMA

[ 31: |RW hDMA h 32dh0
6.4.9 DMA
2 4D MA
h DMA G 16dho0
[31: 1RW DMA h h
h
[15: |RW h DMA G 16dho0
6.4.10D MA
2 D MA
[ 31
dma_stop 1dbo
dma h G
[ 1] RW
DMA bur st h chnlecon
chnl _®n dma G
[ O] RW chnl _on 1dbo
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I\ BB T
DMA h G
Dma h
6.4.11D MA
2 O MA
[ 31
chain_Ilink_en 1dbo
h d ma h
[ 6] RW G
1h next _ deshc _addr h
vl doy Oh G
dma _sel 4 dbhO
16 dma_req G
4dduart rx dma req
4dfuart tx dma req
dd 2 pwm_capO0O_req
[ 5 RW

d3Ipwm_capl_req

4dd 4 L S_SPI rx

4d m LS_SPI tx

4d & SD_ADC rcdal O

4d W SD_ADC chnl 1

dma req

dma req

req
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JV\ EREERRT
4d & SD_ADC chnl 2 regq
4484 % SD_ADC chnl 3 req
4adi 1 O : 12S RX req
4adf 1 1: 12S TX req
4 1 2 SDI O_ HOeSqT
chain_mode 1dbo
[ 1] RW 1diO
ldhk1l
dma_mode 1dbo
[ 0] RW 1diO G
ldk1l G
6.4.12D MA
2 DMA
[ 31: 1
total _byte 16dho0
[ 23: |RW byte g data_size h h
4 H h 2 G
burst size 1dbo
[ 7] RW DMA
l1deburst
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ldebur s4
bur st h burst
G
data_size 2dho0
DMA
2dhbyt e
[6 : |RW
2dhbhal f_word
2dh&ord
2dh3
dest _addr _inc 2dho0
2dhO H
2dh1l G
[ 4 RW
2 dol 2
2dh3 h ,
G
src_addr _inc 2dho0
2dhO H
2dhl G
[ 2 : |RW
2 dol 2
2dh3 h ,
G
[ 0] RW auto_reload l1dbo
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D MA h DMA DMA G
6.4.13D MA
2 8D MA
[ 31: 1
transfer _cnt 16dho0
[15: |RW G
dm&chnl _dy Oh G
6.4.14D MA
2 D MA
desc_addr 32dho0
[ 31: |RW h G h
G
6.4.15D MA
3 D MA

current dest _addr 32dho0

[31: |RO
DMA G
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dma h d ma G
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7.1

H SHA1/ MD5/ RC4/ DES/ 3RE®/ AES/ CRC/ T

7.2
SHA1/ MD5/ RC4/ DES/ 3RE&®/ AES/ CRC/ T
DES/ 3DEECB CBC
AES ECHBCBCCTR
CRC CRCGE@RC16_MODBRISL6 CCRICE 2
CRC /
SHA1/ MD5/ CRC
h seed
7.3
731 SHA1
SHA1l h h
G
7.3.2 MD5
MD 5 h h
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733 RCA4

RC4 G
734 DES

DES h ECBCBC G
735 3DES

3DES h ECBCBC G
736 AES

AES h ECBCBC CTR G
737 CRC

CRC h h

h CRG&LCRC16 _MODMBRIGSL 6 _ COIRICI3 2 h / G

CRC32 Y

ILCRB2: 0x04C11DB7Y

X32+X26+X23+X22+X16+X12+X11+XI110+X8+X7+X5+X4+X2

Z1 P, RAR, | EEE 802 LARCBDDGE, | EEE 1394, PPP

2HCRQ 6 :

2.1: 0X1021

X116 + X12 + X5 + 1
94
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| SO HDLC,

2.2: 0X8005

X116 + X165

USB,

SHWCRBw 0 X207

I TU X. 25 ,-FUS3ECVT&1/ V. 42,

+ X2 + 1

ANSI

X8+x2+x1+1

X30728, Sl A DC

7.3.8 TRNG
W8 00 G G
ad_trng_cl kad_trndcg_dout G
GPSEC G
Y
1. TRNGhEN TRNG_ SELh GPSEC 0x48 TRNG G
G 8 LFSR
h XOR CHALRKSR h
TRNG_RAND®OM
2. GPSEC 0x48 G TRNG_DI G_BYPAISS
h TRNG_RAND®OM
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7.4
74.1
31
RW |RC4/ SHA1/ AES/ DES/ 30X0000_
0X000 SRC_ADDR
5
0X000 DEST_ADDR|RW |RC4/ AES/ DES/ 3DES 0X0000 _
0X000 GPSEC_CFG RW 0X0000 _
0X000 GPSEC_CTR| RW 0X0000 _
RW | Keyo 32 key 0X0000 _
0X001 0 KEYO0O Y RC4/AES/DES/3DES) h CRC
Ci
RW | Keyo 32 key 0X0000 _
0X001 0 KEYO1
Y RC4/AES/DES/3DES)
RW | Keyl 32 key 0X0000 _
0X001 1 KEY10
Y RC4/AES//3DESY
RW | Keyl 32 key 0X0000 _
0X001 1 KEY11
¥ RC4/AES//3DESY
KEY20 RW | Key2 32 key 0X0000 _
0X002 2 Y 3DES h ivi 32
Y AES)
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> > Sd= 21l 7.
JY\ FEG % {3 1 FE,
KEY21 RW Key2 32 key 0X0000 _
0X002 2 Y3DES]h 32
Y AES)
0 |1 VOO RW IVO 32 0X0000 _
0X002
Y AES/DES/3DES)
0 | VO1 RW IVO 32 0X0000 _
0X002
Y AES/DES/3DES)
0X003 GPSEC_STS|RW 0X0000 _
0X003 0 SHADI GEST| RW shal-digestO/MDS —digestO 0X6745 1
0X003 1 SHADI GEST| RW shal-digestl/MDS —digestl OXEFCD_
0X003 2 SHADI GEST|RW shal-digestZ/MDS —digest2 0X98BA_I
0X0014 3 SHADI GEST|RW shal-digestS/MDS —digestS 0X1032_ 14
0X004 4 SHADI GEST|RW shal-digest4/CRC 0OXC3D2 _§
0 X0 0 4| RNG_result RNG_RESUL|RW RNG 0X0000 _
3 Key30 RW Key3 32 key}"’ RC4 0X0000 _
0X0014
256bhit
3 Key31l RW Key3 32 key}"’ RC4 0X0000 _
0X005
256bhit
0 X005| TRNG TRNG_CR RW 0X40
7.4.2

32
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B A 128 1 LT

F A

[31]

RW

RC4 128 _256
Oy RC4 |

1v RC4 |/

1dbo

128bit H

256bit G

[30]

RW

RNG start

1dkO RNG

l1dkel RNG

1dbo

[29]

RW

RNG Load_seed

1diO

ldk1l

1dbo

[ 28]

RW

RNG switch

1dkQ@6

1dk3d2

1dbo

[27]

RW

1dkO

l1dk1l

1dbo

[26]

RW

aes_soft _reset

1dkO

1dbo
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ldk1l

[ 25] |RW rcd4_soft_reset 1dbo

rcd 0

1deO

ldk1l

[24] |RW crc_datarev 1dbo

l1deCRC

l1deCRC

[ 23] |RW crc_chksrev 1dbo

l1deCRC

l1deCRC

[22: ] RW sub_mode 2dbo

OuDES/ AES ECB h CRC CRCS8

lu DES/ AES CBIC CRC CRC16_0

24 AES CTR h CRC CRC16_1

3: AES MAC h CRC CRC32

[ 20] |RW encrypt_decrypt 1dbo

RC4/ AES/ DES/ 3DES

1dkO

l1dk1l

[19] |RW gpsec_int_mask l1dbo
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1deO /

ldk1l /

[18: ] RW cypher _mode 3dbo0

3dbOoRGBYV

3dbaRCA4

S3dbGBHAL

3db®AES

3dbHDES

3dbHBDES

3dbHLCRC
3dbMDS5

[15: |RW total _byte 16 dho0

byteaec
743 TRNG
33TRNG

[ 371

[6] RW TRNG_I NT_MASK l1db1
TRNG mask
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04 TRNG H

1y TRNG H

[ 5B |RW TRNG_CP 3d,d 0

TRNG

[2] RW TRNG_DIG_BYPASS 1dbo

TRNG bypass 4

04 TRNG H

1y TRNG H

[1] RW TRNG_SEL: 1db 0

RNG G

Ou 0x48 H

1v 0x48 TRNG H

[0] RW TRNG_EN: 1db 0

TRNG G G

04 TRNG H

14 TRNG H

7.4.4

34

[ 31:
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[ 1] RW sec_stop l1dbo
1diO
l1de1/
[ 0] RW sec_strt l1dbo
h byte h 0
1diO /
ldie1l /
7.4.5
35
[ 31:
[16] |RW int _flag 1dbo
1
1dkO /
ldik1l /
[15: |RO transfer _cnt 16dho0
G
Oh G
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8 RSA
8.1
RSA h Mont gomery (FI OS G RSA RSA
G 128 2048 G
8.2
128 2048 y 32 y
D*BPX*HD*X* X 4
8.3
8.3.1
RSA h Mont go¥lr @S y G RSA RSA
G 128 2048 G
8.4
8.4.1
36RSA
0X0000~0X X XBUF RW
0X0100~0X Y YBUF |RW
0X0200~0X M MBUF |RW
0X0300~0X D DBUF |RW
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JVN  BEREETEGLR T
0X0400 RSA RSACO| RW RSA 0X0000_0O
0X0404 MC RSAMC| WO MC 0X0000_0O
0X0408 N RSAN |RW N 0X0000_0O

8.4.2 X
XBUF XY2048ybit h haddr 0000h~@80f ch Y
3/MRSA X
000h 004h 0oo8h | L. 00f 8h 00fch
X[ 31: X[ 63: X[o9s5:¢ L. X[ 2015:| X[ 2047:
8.4.3 Y
YBUF YY2048ybit h haddr 0100h~@81fch Y
38RSA Y
0100h 0104nh 0o108h L. 01f 8h 01fch
Y[31:| Y[63:] Y[95:( ... Y[2015:| Y[2047: ]
8.4.4 M
MB UF MY2048ybit h haddr 0200h~82f ch Y
3RSA M
0200h| 0204hf 0208h ... .. 02f 8h 02fch
M[31:| M[63:3 M[95:¢ . .. ... M[2015: 1 M[2047: 1
8.4.5 D
DBUF DY2048ybit h haddr 0300h~83fch Y
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40RSA D
0300h|{0304h{0308h|. .. ... 03f8h 03fch
D[31:({D[63:|D[95:|. ... .. D[ 2015|D[ 204 7:
4] ]
846 RSA
RSACORSA h 32bit 6
41RSA
[ 31:
[ 5] RW G did h h d 0 de 1dbo
[ 4] RW h G did h h 1dbo
d 0 de
1. MC N (0]¢)
2. Ybi t Byh d1dh Y bito
h h yh Yxh Yh Mh Dy
G
[2 | RW G 2dbb 0
2Zbb@X = D*D mod M
2Zbb@bD = X*Y mod M
2Zb X = D*Y mod M
2Zbb4D = X*X mod M
[ 1] RW 1dbo
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[0] |RW h G d 1 dh d0 de did & 1dbo

8.4.7 MC

4 RSA MC

[ 31: | WO RSAMC MO 32 byé t 0c Oc 32dho0
8.4.8 N
RSAN NY 7 b yGtN 32 G 1024bit h N
33 h 7 h h 25 (0]¢] (0]¢]
43RSA N
[ 31:
[6 :|RW RSAN NY 7 b yGtN 32 ¢ 7 dbh 0
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9 GPIO
9.1
GPIl O GPI O h GPlcO
GPI| O h H h H H h
H H H H G
9.2
GPI O
GPI O
48 GPI O
9.3
W80 0 GPI O h GPI DA GP| OBPI OAGPI| OB
h G
| O GPI| O h GPI O 0
G
GPIl O GPI| O h1 GPI O ho GPI O
G
GPIl O I O G
GPIl O h 0 | O h 1 G



W Winner Micro

) > = /il 7.
Fv\ FEG % {3 1 FE,
I O I O G
GPI O h 1 I O h 0 G
I O I O G
GPI O | O h 1 0
| O G GPI O h GPI 1
hGPI O G
GPIl O G GPI O
G (@] h h
GPI O h MCU ¢ MCU h G
94
941
4 4GP OA
0X0000/GPI O GPl O_DATRW GPI O 0X180
GPl O_DATRW GPlI O_DATA OXFFF
0X0004 GPI O
N
0X0008 GPI O GPI O_DI HRW GPI O 0X000
GPI O_PULRW GPIl O OXFFF
0X000CQ GPI O
N
0X0010 GPI O GPI O_AF |RW GPI O OXFFF
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0X0014 GPI O 1 GPI O_SF_| RW GPI O 0X000
0X0018 GPI O 0 GPI O_AF | RW GPI O 0X000
0X0G1 |GPI O GPI DNENA RW GPI O 0X000
0X0020]GPI O GPI O_1 S |RW GPI O 0X000
GPI O RW GPI O 0X000
0X0024 GPI O_1 BE
GPI O RW GPI O 0X000
0X0028 GPI O_1 EV\
0X002Q GPI O GPI O_1 E|RW GPI O 0X000
0X0030/GPI O GPI O_RI §RO GPI O YMASKY 0X000
RO GPI O YMASKEOX000
0X0034 GPI O GPI O_ MI §
)"/
0X0038 GPI O GPI O_1 C | WO GPI O 0X000
45GPI OB
0X0000]GPI O GPI O_DAT RW GPI O 0X0000 _ ]
GPI O_DAT RW GPI O_DATA OX7FFF_H
0X0004 GPI O
N
0X0008  GPI O GPI O_DI f RW GPI O 0X0000 _
GPI O_PUL RW GPI O OXFFFF_H
0X000Qg GPI O
N
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> > Sd= 21l 7.
JY\ FEG % {3 1 FE,

0X0010/GPI GPI O_ AF |RW GPI O OXFFFF_H
0X0014 GPI GPI O_SF_|RW GPI O 0X0000 _
0X0018 GPI GPI O_ AF |RW GPI O 0X0000 _
0 XQaa GPI GPI ON EA|RW GPI O 0X00M@OO
0X0020/ GPI GPI O_1 S |RW GPIl O 0X0000 _

GP I RW GPI O 0X0000 _
0X00214 GPI O_1 BE

GP I RW GPI O 0X0000 _
0X0028 GPI O_1 EV\
0X002C GPI GPI O_1 E|RW GPIl O 0X0000 _

RO GPIl O YMASIOXOOOO_
0X0030/ GPI GPI O_RI §
;
RO GPI O 0X0000 _
0X0034 GPI GPI O_ MI §
YMASKY
0X0038/  GPI GPI O_1 C | WO GPI O 0X0000 _
942 GPI
4 6GPI OA
[15: RW T GPI O 16dh180hb
4 71GPI| OB
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[31: |RW GPI O h BIT GPI O 32dh7304
943 GPI O
4 8GPI OA
GPI O_DAFIAT h BITlL h GPI O_DATA 16dhffff
h BIT GPI O hildbx
[15: |RW
[x] = 0, GPIO_DATA[ x]
[x] = 1, GPI O_DATAJ x]
4 9GPI OB
GPI O_DAFIAT h BITL h GPI O_DATA 32dh7fff
h BIT GPI O hi1ldbx
[ 31 RW
[x] = 0, GPIO_DATA[ x]
[x] = 1, GPI O_DATAJ[ x]
944 GPI1 O
50GPI OA

[ 15: RW GPI O h BI'T GPI O h1ldbx 16dho0
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W T8 I L T
[x] = 0, GPI O[ x]
[ x] = 1, GPI1 O[ x]
51GPI OB

GPI O h BIT GPI O h1ldbx 32dh0
[31: |RW [x] = 0, GPI O] x]
[x] = 1, GPI O[ x]
945 GPI O
52GPI OA

GPI O h BI'T GPI O h1ldbx 16dhffff

[15: |RW

—
x
—

1

0, GPI O[ x]

[ x] = 1, GPI O[ x]

GPI O h BI'T GPI O h1ldbx 16800

[ x, =GPI1 O[ x]

[ x0, =GPI1 O x]
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R 1 1% P T

53GPI OB
GPI O h BIT GPI O h1ldbx 32dhffff _f
Y
[31: |RW [x] = 0, GPI O[x]
[x] = 1, GPI O[ x]

GPI O h BI'T GPI O h1ldbx 3260B00M000

[ 31: RW [ xL, =GPI1 O[ x]

[ xp, =GPI O] x]

946 GPI O

54GP1 OA

[ 15: RW GPI O h BI'T GPI1 O h1dbx 16dhffff
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W Winner Micro

JV\N  ERETERART
[x] = 0, GPI O[ x]
[ x] GPI D[ x]
[x] 4 1 GPI O_AF G®1 O_AF _SO0 BI

S1.[ h]S0. [0n]

S1.[ h]S0. [0n]

S1.[ h]S0 [Lh]

S1.[ h]S0 [Lh]

= M(opt 1)

= 2(opt 2)

= B(opt 3)

= XU(opt 4)

[ x] & O0GPI O_DIM[xGPI=0_PULL _ENBR] O=
opt6é I O
I O
55PI OB
GPI O h BIT GPI O hidbx 32dhffff _f
[x] = 0, GPI O x]
[x] = 1, GPI O[ x]
[ 31: RW
[ x]1 +h GPl O_AF G®P1 O_AF_SO B I
G
S1.[ h]SC.[0h] = Q(opt1l)
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Winner Micro
B K 4 P T

S1.[ k]SS0 [0h] = R(opt 2)

S1.[ h]S0. [Lh] = ®B(opt 3)

S1.[ k]S [Lh]

“(opt 4)

[x] H O0GPI O_DIR[x3PI=O (PULL IENBR] O=

opt6 I O
I O
947 GPI1 O 1
566PI OA 1
GPI O h GPI O_AF_SO 16 dho0
[ 15 RW
I O
57GPI OB 1
GPI O h GPI O_AF_SO 32dho0
[ 31 RW
I O
948 GPI O 0
58PI OA 0
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Winner Micro
R 1 1% P T

GPI O h GPI O_AF_S1 16 dho

[15: |RW

GPI O_AF_SEL

59GPI OB 0

GPI O h GPI O_AF_S1 32dho0

GPlI O_AF_SEL

949 GPI O

6 0GP OA

GPI O h BIT GPI1 O h1ldbx 16dho0
[ 15: RW [ x] = 0, GPI O[ x]
[ x] = 1, GPI O x]
6 IGPI OB

GPI O h BI'T GPI O h1ldbx 32dho0

[31: |RW
[x] = 0, GPI O] x]
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Winner Micro

3R i
[ x] = 1, GPI1 O[ x]
9.410GP1I O
6 2GPI OA
GPI O h BIT GPI O h1dbx 16 dho0
[ 15: RW [x] = 0, GPIO[x]GPI O_I1EV

—
x
—

1

1, GPI O] x]

6 3GPI OB

GPI1 O h BIT GPI O h1ldbx 32dho0
[31: |RW [x] = 0, GPIO[X]GPIO_|EV
[x] = 1, GPI O[ x]
9411GPI1 O
64GPI OA

GPI O h BIT GPI O h|16dh0
1 db x
[ 15 RW
[ x] = 0, GPI O[ x]
[x] = 1, GPI O[ x]
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R 1 1% P T

6 5GP OB

GPI O h BIT GPI O h |[32dho0
1 dbx
[ 31: RW
[x] = 0, GPI O[ x]
[ x] = 1, GPI O[ x]
9.4.12GP1 O
6 6GPI OA

GPI O h BI'T GPI O h1ldbx 16 dho0

[ 15: RW [ x] = 0, GPI O[ x]

[ x] GPI D[ x]

6 GPI OB

GPI O h BI'T GPI O h1ldbx 32dho

[ 31: RW [ x]

0, GPI O[ x]

[ x] = 1, GPI O x]
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B K 4 P T

94.13GPI O

6 8GPI OA

GPI O YMASKyh BI T GPI O h1ldbx 16 dho0
[ 15: RW [ x] = 0, GPI O[ x]
[x] = 1, GPI O x]
6 GGPI OB

GPI O YMASKyh BI T GPI O h1ldbx 32dho0
[ 31: RW [ x] = 0, GPI O[ x]
[x] = 1, GPI O] x]
94.14GP1I1 O
70GPI OA

GP1 O YMASKyh BI T GPI O h1ldbx 16 dho
[15: |RW [ x] = 0, GPI OYMASKY
[x] = 1, GPYMAXKY
71GPI OB
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R 1 1% P T

GPI O YMASKyh BI T GPlI O hi1ldbx 32dho0
[ 31: RW [ x] = 0, GPI OYMASKY
[ x] = 1, GPYMAHY
94.15GP1I O
72GP1 OA

GPI O h BIT GPI1 O h1ldbx 16dho0
[ 15: RW [ x] = o0,
[ x] = @rl Of x]
73GPI OB

GPI O h BI'T GPI O h1ldbx 32dho

[31: |RW [x] = o0,

—
x
—

1

GRI O x]
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W Winner Micro

IV EREE AT
10 SPI
10.1
SPI h h
50MHZ
10.2
SPI
50Mbps
h DMA
10.3
10.3.1S P I
SPI h 4 h 3 Yy
VG S DV yHS D © JHS CIYK  yHC S Vo
Y1y SDySer Datlan
Y2y SD@Ser DatQuh
Y3y SCLykSer i alh CI ochk
Y4y CYChip ®el ect h
hCsS y
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W Winner Micro

JV\ EREERRT
yh G SPI G
4 hHSPI I NTh h
h G
SPI h h SCLK hSDhSDO
G SDOh h
G h G h 8 Yy
yh 8 G
SCLK h G SPI h G
10.3.2S P |
HSPI wrapper hwrapper DMA DMA
HSPI FI FO G h
h h wrapper G
wrapper h G
104
104.1HS P
7MHSPI
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W Winner Micro

i) > A= il >
FAA FEXC % 48 1 PR T
RW Tx Rx FI FOh 0X0000 _(
0X0000 |HSPI FI FO CLEAR_FI
RW SPI 0X0000 _(
0X0004 HSPI SPI _CFG
RW ahb master 0X0000 _(
0X0008 |HSPI MODE _CF
bur st
SPI _I NT|RW 0X0000 _
0X000C |HSPI
MA S K
SPI _I NT|]RW 0X0000 _(
0X0010 |HSPI
STTS
0X0018 |HSPI RX_DAT_URW 0X0000 _(
104.1.1IHS P I FI FO
79HSPI FI FO
[31: |RO
Clear hFlI FTicsRx FI1 F Oh y 1dbo
Oy FI FO
[ 0] | RW
1y
h
h ur st _n
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Winner Micro

W T8 I L T
10412HS P |
7THSPI
e |
[31: |RO
RW Bi gendi an, spi G 1dbo
[ 3] Ou
1y
spi _tx_always_drive 1dbo
[ 2] RW Ouspi h
luspi
SPI CPHA 1dbo
[ 1] RW O A
1v B
SPI GBCK | DLE 1dbo
[ 0] RW Ou SCK | DLOE
ly SCK | DLE
10.4.1.3HS P I
7 MHSPI
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W Winner Micro

i) > A= il >
XA PR F
Bur sthalhén master bur st 1dbo
Ouburst 1 en
[ O] |RW
luburlsan4
4 bursth spi
104.1.4HS P |
784S PI
[ 31 RO
I nt EnRX OWerOviwer r un 1dbi1l
[ 1] RW OuRx FI FO overflow
l4Rx FI FO overflow
I nt EnTxUhd@etUndeaer run 1dbi1l
[ 0] RW ouTx FI FO underfl ow
4 Tx FI FO under fl ow
104.1.5HS P |
7THSPI
[ 31: |RO
RxOverrun 1dbo
[ 1] RW
OuRx FI FO overflow
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Winner Micro
R 1 1% P T

4 Rx FI FO overfl ow

TxUnderrun 1dbo

OouTx FI FO underfl ow

[ O] RW
14y Tx FI FO underfl ow
1
10.4.16HS P I
8OHSPI
[31: 1RO
Rx _dat _| en 16dho0
[ 15 RW h
h h G
10.4.2 HSPI
SPI SPI G h
G
8IHSPI ( )
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I\ BEEMET

hspi

0 X0 ? RX_DAT_LEN RO 0X000

device

h
0 X0 3 TX_BUFF_AVAIL RO 0X000
0 X0 4 RSV RO
0 X0* SPI_INT_HOST_MASK | RW 0X000
hspi

0 X0 ¢ SPI_INT_HOST_STTS | RO 0X000
0 X0 7 RSV RO

Spi
0 X0 ( 0 DAT_PORTO h

RW

Spi

0 X1( 1 DAT_PORT1 h
RW

Spi
0 X0 1] 0 DN_CMD_PORTO wo h

Spi
0 X171 1 DN_CMD_PORT1 wo h
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Winner Micro

» St 2l
Bk B 1 1l AL T
10.4.2.1HS P |
82HS P I

spi h h device 16dho0

[ 15 RO
h h h
h
10.422HS P |
83HSPI

[15: |RO

tx_cmdbuff_avail 1dbo

cmd buff h h cmde

[ 1] RO

Ou buff

1y buff

tx_buff_avalil 1dbo

buff h h G

[ 0] RO

Ou buff

1y buff
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Winner Micro

3R i
104.23HS P I
84HSPI
[ 15 RO
I nt Maskup_dat _cmd_rdy 1dbo
[ 0] RO Ou h
1v
U] h G
10424HS P I
8HSPI
[15: |RO
up_dat _cmd_rdy 1dbo
SPI
[ 0] RO Ou
1y
104.25HS P I 0
86HSPI 0
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Winner Micro
R 1 1% P T

SPI devi ce h
RW h h G
h DAT_PORTh DAT_PORT@
10.4.26HS P | 1
8 HSPI

SPI device h
RW h h G
h DAT_PORTh DAT_PORT®
104.2.7THS P | 0
881SPI

SPI device

RW DN_CMD_PhORT1 DN_CMD_PORTO
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Winner Micro

FEK A 1 FRL ¥
10.4.28HS P | 1
8HSPI 1
SPI devi ce h h
G h
RW DN_CMD_PRORT1 DN_CMD_PaORTO
" G
10.4.3 SPI
SPI h SPI HSPI G
10.4.3.1
h G 8bh t
h h G
bit h 7bit
0 7bit
1 7bit
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W Winner Micro
VN BEE R T

8bits 16bits or 32n bits
CMD DATA
v1bits 7bits
riw address
5 SPI
h SPI Yy 2yh 160t
y oh 1h 1y h 32bit
G G

sclk [\ S\ SIS\ ST TSN ST

SDI x \Rmv/ as X a5 X X a3 X a2 X a1 X a0 X X
sDO—~ X Ko1sXo14X X o8 X 07 X XDO)—
scsn \ [

6HSPI
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W Winner Micro
JV\ BREEM AT

sclk S\ NSNS N NAWAT AW

SDI - x/Rw\ a6 X(as X X8 Xo7 X XDoXx

S0 —< X )

scsn |\ [
7HSPI ( )

SDI x \Rwv/ a6 X as X X as (a2 X a1 (a0 X X

SDO— X D7 X %8 X XDo XD15X X D8 )—
scsn |\ [
8 ( )

sSDo X )
scsn | [

h 32bit h G

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 ( )

o1 SR VY W VO VU W U WO U VO W A W U WD U W
SDI - . Xo2a)X(oas)X Xotexors)(  Xos X o7 X XDt X oo X{x
—— UpperB bits —*™ —— Lower 8 hits ——®

SDO — X )
scsn a
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W Winner Micro
VN  BREE AT

11 ( )

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

SDI .0 CR Y, X
SDO — X Ko7 x(oe X Koo }prs)  XD8)pas)  Xpiexoat)  Xox XD24)—
<4—— |ower 8 bits ——® 4—— Upper8 bits — ™
scsn \ s
12 ( )

SDI - x /R a6 )(Cas X X(as XAz X a1 (a0 X x X(o7 X 08 X Xbo xpis) X(D8 Xpaax  XotexXDatX )Xoz xo2a)x
— —

<—— | ower 3 bits 4—— Upper & bits

spDo % )
scsn T\ A
13 ( )
Y h h h
G h G
10.4.3.2
h h 4 6
G h YCPOL=0, GBRHA=0
Y h h h
G h G
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W Winner Micro

IV EREERET

............................ 22 23 24

s L N L
<> <> <>

SDI

D

SDO

X
SCS&AAW Tﬁ

............................ 22 23 24

oo LT e HENENE
<> <>

SDI

spo x D G & &b O
SCS&AAW Tﬁ

14POL=0, CPHA=0

............................ 22 23 24

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

SDI

SDO

X
SCSnAAW

............................ 22 23 24

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

SDI

seo x O G . &b G
SCSnAAW ‘

15CPOL=0, CPHA=1
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W Winner Micro

IV EREERET

8 6 R —— 22 23 24

s L L L e
- - -

SDI

)

SDO

X
SCSnT ‘

A G O Oy O O Oy
SPO x < KO >
SCSnT ‘

1eCPOL=1, CPHA=0

O ——— 22

I O N B O
o>

24

SB[
<>

Vs

SDI

SDO

X
SCSnT ‘

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

17CPOL=1, CPHA=1

10.4.3.3

h SPI I NT h G
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W Winner Micro
VN BEE R T

spi _int spi hs i
SPI_INT_HOST_MASK
SPI_INT_HOST_STTS

RX_DAT_LEN

SPI_INT_HOST_STTS

.

RX_DAT_LE

"

Spi_int_n

SPI_INT_HOST_STTS

S

18 SPI

10434 SPI
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W Winner Micro
JV\ BREEM AT

Spl host %o |7l b

> TX_BUFF_AVAIL

TX_BUFF_AVAIL[0] == 1,

Ne no
w0 0x10
" spi D v 0x90”
i 0x00
" spi D w4 0x80"
¥
—
19
h h 0o 5
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W Winner Micro
JVN  ERBETERLR T

spi host %o no o

> TX_BUFF_AVAIL

TX_BUFF_AVAIL[1] ==1,

Y

D Ne o
LY 0x11
T spi 9w 0x91”
i 0x01
"~ spi D u 0x81
y
( o >7
20
h Ho e
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W Winner Micro
IV BT

ap

spi T

T T

SPI_INT_HOST _STTS

h J

RX_DAT_LEN
e D

spi host
W -

! W
ox10

§ .
6 -
5

9 0x10”

0Ox00

5 0x00~

V)

21
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W Winner Micro
JYN  BREEMET

G 256 h

1500 ¢ h h G
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W Winner Micro
I\ BEEMET

11 SDIO
11.1
W80 0 SDI O h G 1024byt e
FI RO G
11.2
SDI O 2.0
0~50MHz
1024 Bl ock
1 SD 4 SD
11.3
11.3.21SDI O
SDI O USB hsSDI O h h h HOST
DEVI CE DEVI CE h HOST G
DEVI CE HOST h HOST hSDI OHOST
DEVIcCE
SDI O , DAT1 G SDIO1BI T DATO hDAT1
G SDI O4BI T DATDATS3 h DAT1 G
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W Winner Micro
I\ BEEMET

11.3.2S DI O
SDI O HOST h DEVI CE h Y
Co mmand: h HOST DEVI CEh CMD
y
ResponseDEVI CE , Command 6 CMD H
Dat a: G 1 h 4 G DAT-0
DATS3 G
SDI O HOSTCMD CMb CMBDEVI CE Respomse
G
h HOST DEVI CE h DENCE h h HOST
h 4 h CRC G
hHOST h DEVI CE hDEVI CE G
h HOST DEVI CE h DEVI CE h h HOST
h 4 h CRC G
hHOST h DEVI CE hDENCE G
11.3.3S DI O
SDI O h YC1yA Yfunction uysi que ¢
Cl A I / O h h 0O CIA
GCl A CCaFEBRCI S G CCCR SDI O
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W Winner Micro

JVN  BBAEMET
h CCCR SDI O ICCCR 0X0O0
0 XEFBR 1 7 h h
FBR 0XneeXn¥ f n yeCI S h 0X1000
0X17FKFEFS Cl s C1hS Cl s CCCRCI S
h Cl S FBRCI S Poi st er

Cl A

Ox000000-0x0000FF
Ox000100-0x0001FF
Ox000200-0x0002FF
Ox000300-0x0003FF

Ox000700-0x0007FF
0x000800-0x000FFF

0x001000-0x017FFF

0x018000-0x01FFFF

0x000000-0x01FFFF

Cl A

CIA (Function 0)

CCCR [

FBR (Function 1)

FBR (Function 2)

FBR (Function 3)

FBR (Function 7}
RFU

CIS Area
(common and per-function)

RFU

R E—
CI|S Pointers

128K Register Space

(function 1-7)

Function Unique

225D1 O

ClhA

144

16 MB optional
Code Storage
Area
(CSA)

SDI
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W Winner Micro

Fv\ TR % i 1k F,

114

114.1

11.42SDI O FnoO

FnoO SDI O h 40x00000~mx 1FFEK
0x00600
FnoO SDI O CMD5 2 h h (0]¢

Address | Register Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00 CCCR/SDIO SDIO | SDIO | SDIO SDIO | CCCR | CCCR | CCCR | CCCR
Revision bit 3 bit 2 bit 1 bit 0 bit 3 bit 2 bit 1 bit 0
0x01 SD Specification RFU RFU RFU RFU sD sD sD sSD
Revision bit 3 bit 2 bit 1 bit 0
0x02 I/O Enable |IOE7Y IOE6 ICES IOE4 | IOE3 IOE2 IOE1 RFU
0x03 I/O Ready IOR7 IOR6 IOR5 IOR4 | IOR3 IOR2 IOR1 RFU
0x04 Int Enable IEN7 IENG IEN5 IEN4 IEN3 IEN2 IEN1 IENM
0x05 Int Pending INT7 INT6 INTS INT4 INT3 INT2 INT1 RFU
0x06 I/0 Abort RFU RFU RFU RFU RES AS2 AS1 ASO
0x07 Bus Interface cD SCSI ECSI RFU RFU RFU Bus Bus
Control Disable Width 1 | Width 0
0x08 Card Capability | 4BLS LSC E4MI S4MI SBS SRW SMB SDC
0x09- Common CIS Pointer to card’s common Card Information Structure (CIS)
0x0B Pointer
0x0C Bus Suspend RFU RFU RFU RFU RFU RFU BR BS
0x 0D Function Select DF RFU RFU RFU FS3 FS2 FS1 FSO
0x OE Exec Flags EX7 EX6 EX5 EX4 EX3 EX2 EX1 EXM
0x OF Ready Flags RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFM
0x10- FNO Block Size I/0 block size for Function 0
0x11
0x 12 Power Control Reserved for Future Use (RFU) EMPC | SMPC
0x 13 High-Speed RFU | RFU | RFU | RFU [ RFU | RFU | EHS | SHS
0x14- RFU Reserved for Future Use (RFU)
OxEF
0xFO- Reserved for Area Reserved for Vendor Unique Registers
OxFF Vendors
23 CCR
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W Winner Micro

Y > S /)
IV ERETER AR
Address 7 6 5 4 3 | 2 | 1 | 0
0x100 Function 1 | Function 1 RFU RFU Function 1 Standard SDIO Function
CSA supports interface code
enable CSA
0x101 Function 1 Extended standard SDIO Function interface code
0x102 RFU | RFU | RFU | RFU | RFU | RFU | EPS | sPsS
0x103-0x108 | Reserved for Future Use (RFU)
0x109-0x10B | Pointer to Function 1 Card Information Structure (CIS)
0x10C-0x10E | Pointer to Function 1 Code Storage Area (CSA)
0x10F Data access window to Function 1 Code Storage Area (CSA)
0x110-0x111 1/0O block size for Function 1
0x112-0x1FF [ Reserved for Future Use
0x200-0x7FF | Function 2 to 7 Function Basic Information Registers (FBR)
0x800-0xFFF | Reserved for Future Use
24 BR1
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
25CI S
11.421SDI O CCCR FBR1

90SDI

O CCCR FBR1

0X00|CCCR/ §SDI O|RO [3:0], CCCR/ FBR
O Revi 4b0y CCCR/ FBR Version 1.00
4dbly CCCR/ FBR Version 1.10
424« CCCR/ FBR Version 1.20

4db3-4dF4 Rs v

CI A Register][ 3:0]

4 dbh 2
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W Winner Micro

IV\  ERETERE T
CCCR|RO [7: 47, SDI O 4 dbh 3
404 SDI O Version 1.00
4dbly SDI O Version 1.10
4b24¢ SDI O Version 1.20 (unrele
434y SDI O Version 2.00
4db4-4dbFy Rs v
Cl A Register[7: 4]
0X01|SD S Dx RO [ 3h0] SD 4 dbh 2
peci fi 404y SD Physical Version 1.01 (
n 4dbly SD Physical Version 1.10 (
Revi si 4b24 SD Physical Version 2.00 (
4db3-4dbFy Rs v
CIl A Register[11: 8]
RO RF U 4 dho0
0X02|lI /®nab|l OEx|RO RFU 1dbo
RW [ 7ThEuncti chibi b1l t 7 7 funchion|7dbo
SD bi tlh funchi on
functionge
4wCl BClI S1 CSA Fn1lh Fnil h
SD yCl BCI S1
VG
0X03|I/ O Rell ORX|RO RF U l1dbo
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W Winner Micro
I\ BEEMET

RO [ 7: 1] ,71b@GR 7 functiom 7dboO
1h functione
hHC8051 program r efgumrsdateir
ready 1h bith=1 Fnl
G
4w CI BCI BILSA I OR1 h
| ORM=0 G
| ENM|RW [[ 0], 1dbo
Ou SD
1y function
I ENX | RW [ 7:1],functi enx 7dboO
Il EN1=0,Fnl G
| ENh=1 Fnil
RO [0], RFU 1dbo
Pendin | NTx|RO [ 7:1],functienx 7dboO
I NTh=0 Fnl1l
I NThFh1l G
Y | EN1l ENM 1h
I/ O AblASXx WO [2:0]1I,0 h G 3dbo
Fnl h CMDS5 2 3db1l
G
RES |wo |[[3], 1dbo
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W Winner Micro

JYN  BEEEER T
1y SD h bit h
G YSD SPI
yh CD Disabl e CMD52 @6
RO RF U 4 db 0
0X07MBus Bus RW [ 1h0] 2dbo
Inter flWi dt 2 LbwI0Ob i t
ontrol 2 dbbuldOb i t
h 2db00
RO |[4:2],RFU 3dbo0
ECSI |RW |[5], SPI & 1dbo
SCSl1h SDI O SPI
h h Cs G
SCSI |RO |[ &] SPI & 1db1
1h SDI O SPI
h CSs G
progtam rleg[ 2]
CD RW |[ h] CD/ DAT[ 3] ( p ©9n01K) G 1dbo
Di s a Ou
e 1u
h h G
SD G
0Xo08Card SDC RO [O0], CMD52 ¢ SPI ldb1
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W Winner Micro

JYN  BEEMN T
Capabi G
progtam rled[ 3] 1
S MB RO [1] ,SDI O CMD5 3 Bl ock G l1db1l
program_rleghl 4] 1
SRW RO [ 2] ,SDI O -Read Wai tYROMght reol |1db1l
program_rleghl 5] 1
SBS RO [3] . SDI O / G ldbl
Oh (0x-0€0F)
1h Fnlo function SD
program_rleghl 6] 1
S4MI |RO |[4],SDI O 4bi tBl ock h 1db1
G
Ou Bl ock h h
| ENXDSDI O
1y Bl ock
program_rleghl 7] 1
E4MI |RW |[5], @ 1dbo
4bi tBl ock h bl ock

Ou

1y
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W Winner Micro
VN BEER T

0
LsC RO [ 6], 1dbo
Ou SDI O
1y SDI O
program_rleghl 8] 1
4BLS|RO |[7]. 1db1
Ou SDI O 4bit
1y SDI O h 4bit
program_rleghl 9] 1
0X09Common CI S |RO [23:0]sDlI O CIyXI $0 GCl SO0 |24dh
0 XO0E G 4wO0x001-00017wGFF 1000
YL SyB
0X0(QBus BS RO |[0], G 1dbo
Suspen Ou function
1y funcVi #B5x I O funct i
numbier
function
G
SDI O h 0.
Cl A h 1h B R
1G
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IV ERERTERRT
SPI h h 0.
BR RW / G func¥i on| 4O
FSx CMD53function nygmber
G
1h function
h GBR
1h G functi oin
B LB R G B R
h BR 1h G
BR O G
SPI h h 0.
RO [ 7: 2], RFU 6 b O
0XO0OFuncti|FSx |RW |[[3h0] / h functi7rén[ O 4 b0
Sel ec F Sux
CCCR I O
I O F Sx function
number
function h FSx function
numbler FSxh function
G funct inaumber
Y FSxh BS=h0 FSx G
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W Winner Micro
I\ BEEMET

4b0OO0O MO Transaction of

4b0004b0 1 M1Transaction

4bl1 0O MOTransaction of

4b1 004b1 1 M1Not defeisneerdv,edr for f

functi
o fu
memor y

on

nci

in

RO |[3:1], RFU 3dboO
DF RO [ 1] G FSx functionhnumbeyldboO
function @ hDF
G
Ouw functionh G
l¥ functionh G
DF 4bit h G lh funct
h h h G
Ohfunction Y busy yh
h h h
function G
OX0OHExec FEXx |RO |[7h0] G bit functdi|8dho
1] G functio
h function G
SPI h h 0.
OX0OHReady RF x RO [ 7h0] G functd o 8 dhO
Fl ags 1] G functi on h
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W Winner Micro
I\ BEEMET

RFx bit functihon
G function h RFli t
h h 1h G

SPI h h 0

0X20FNO Bl ock §RW [15: 0], FBOock hBl ock s&ze 16 dh
0X11 2048BIyt elByd e YL S{B
0X14Power |SMPC|RO |[O0], G 1db1
Contro OuSDI O 200 A function
Y1 OE¥&BEMPHGSPISEP S 0g
l4 SDI O 200 A MPHGSPISEP S @
EMPC|RO |[[1], G 1dbo
OuSDI O 200mADI O functid
functi &n EPS
h 200 BA
l4 SDI O 200rmhA SPSEPS @
FBR SPEBEPS | OEXx
funceéi on
RO |[7:2],RFU
0X13High SHS |RO |[®d] SDI O 1db1
Speed Ou
1y
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W Winner Micro
B A 128 1 LT

FVva
EHS RW [ b] 1dbo
OuwSDI O h 25MHZ
14 SDI O h 50MHZ
RO |[®2RhRRFU
0XX:4 RFU RO Reserved for Future Use (RFU)8dboO
0 XEH
OXFO Reserved fdRO Area Reserved for Vendor Uniq8dbo
OXFHVendor s
0X10/1/ O Device |RO [ 3: 0]Fn1 G 4 b7
Code Cl A[15:1@]
400 No SDI O standard interfac
4bl Thi s function supports th
4b2 This function supAofrars Blhu
standard interface
4b3 Thi s function supBofrars Blhu
standard interface
4b4 Thi s function supports th
interface
4b5 Thi s function supports th
interface
4b6 Thi s function BPHEpstasdah
interface
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W Winner Micro
I\ BEEMET

4b7 Thi s function supports th

4b8 Thi s function supporATsA t h

standard interface
RFU RO |[5:4],RFU 2db 0O
Function s{yRO [ 6], l1dbo
CSA OuwFn1il CSA

1l Fnl CSA

Cl A[ 16]

Function CYRW [ 771, l1dbo
enabl e 0: CSA

1y CSA

OX10 Extended stRO [ 7Th0Y O Device Interface Code [8dbo0

I/ O Cl Afj2%]

device typeg

0X10H SPS RO [0] ,Fn1 1dbo
Ou
1y h EPS
Cl A[ 25]
EPS RW |[ 1], 1dbo
OwFnil
lyFnl
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W Winner Micro
I\ BEEMET

RO |[¥2hRFU 6 dub 0
0X19 RO RFU 0
0X10
0X10|Address poilRO |[16:0] CF®B1 h ClB1 FnlCl{17dh
0X10{function CI G LSB G 000
RO |[ 237], RFU 7 b0
0X10{Address poilRW [23: 0ICSA24bit h CSA 2 4 dyh
- function Cfg CSAh 1. 0000
0X10 YL SiB
0X10/Data accesqgRW [ 7ThO]JCSA G h 8dbo
to CSA CSA 24bit h
h 24bit CSA h
G
O0X14d|Functionl I|RW [ 15h10bit h Il O bloek size|1l6db
0X11 Size bl ock Qi028Byte 16
YL SiB
0X10/CIl SO RO FnOCI S h
0- Cl SOSDI O 17 Cl SO
0X10
0
0X20/ClI S1 RO Fnl1Cl S h
0- Cl 81 SDI O Cl S1 55~308.
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W Winner Micro

JV\ EREERRT
0X21
3
RFU RFU
1143SDI O Fnl
Fnl SDI O functionl h 4W0x 00000 ~Ox 1RBKF
AHB 32 hsDI O 17 h
h G wYF N 1 y
91SDI O Fn1l
SDI O
0X0000 ~ 0XO00/0XO00O00X00FF SDI O G
0X1000 ~ OX1F Cl SO h G
0X2000 ~ OX2F Cl S1 h G
¢ md h
0X4000 ~ O0X4F
G
0X5000 ~ OXS5F buffer h sdi o _{
0X15000 ~ OX1 G
0X6000 ~ OX7F buffer h sdi o_
0X16000 ~ O0X1 G
0X8000 ~ OX9F OXOEOOO000O ~ OX{AHB <config @
0O0XAO000 ~ OXBFIOXOFOOOOOO ~ OX AHB APB G
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W Winner Micro

JVN  BEREETEGLR T
h G
SDI O h SDI O HOHYT
G
SDI O 0x0000 ~ OxO0O0FHh SDI O CMDS5 2
h h lc
925DI1 O Fn1l Y HOST y
0X00~0 RO RSV
0XO04 [ 7:1] RO |RSV 7dbo
int _read_|[ 0] RW G h 1 G 1dbo
0x 1 (0]
0XO05 [ 7: 1] RO RSV 7 b0
i nt _mask [ 0] RW int _src G1 G 1ddoO
0XO06 [ 7: 21RO RSV 6 dbb O
wl an_awak|[ 0] RO WL AN u l1db1
1 ACTIHVE SLEE&P
0X1C dat _l enO [6: 0]RO 7bét 12bhi t5bi tOXx1D |7dbo
G
dat _vlI d [ 7] RO |[1db1l 1db 1
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W Winner Micro

JV\ EREERRT
0X1D dat _l en1l 7: 31RO 5bét 12bthi t7bi t0x1C |[5"b0O
G

2: 0]RO RSV 3dbo
O0X1E RO RSV
0X1F 7: 21RO RSV 6 dbb O
down_cmdb 1] RO buffehl G ldb1l
d
txbuf _vid 0] RO buffemwrl h 1dbo
buféer
0X20 wl an_wake 0] RW SLEEP SDI O h G 1dbo
h 0G
0X21 7:1]RO RSV 7 db0
fnl_rst 0] RW h1 G 1dbo
1 hy wl an y h 0
hfunctionl ¢
0X22 7: 1] RO RSV 7 dboO
fnl_recov 0] RW h1 h responseh 1dbo0
0G
fno/fnl io ablrt
¢ md h
1h io abosgt
bus drivbBrabort
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W Winner Micro
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y yh
h 1 i o aboht
G
11431 SDI O AHB
h SDI O G
h wrapper hWr apper HSPI G

93 DI O AHB

0X0000 RO Rsv
0X0004
0X0008ClsS fundq[31: (RW Cl SO memor y G 32dbo0
address Cl SO =0x01W00
y +
0X000dqcClsS fungq[31: (RW Cl s1 memor y G 32dbo0
address Cl s1 =0x02000
y +
0X001QCSA addn[31: (RW CSA h 32dbo0
Cl S G cCSa
0X0014Read addq[ 31: (RW DMA memory G 32dbo0
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W Winner Micro
I\ BEEMET

Data Port me mor y
y 0x00+ Readycadd
h h 0
0X0018gWrite a¢[31: (RW DMA memory G 32dbo
Data Port me mor y
y 0x00+ writye add
h h 0
0X001gqAHB Tran[20: (RW SDI O h h 32dbo
count G

[23:21] RFU

0X0O01H RO - - rsv

0X0020sDI O Trg[20: (RO h SDI O 32dbo

count G h

[31:21] RFU

0X0024CIl A regi-- RW [ 3: 0] : CCCR ReWidshi2on 3 2hdd 6 0 ]

40 CCCR/ FBR Version 1.00232

4bl CCCR/ FBR Version 1.10

4b2 CCCR/ FBR Version 1.2¢(

[ 7: 4] SDI GG Rev4d &dh dn

400 SDI O Specification 1.
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W Winner Micro
FAAN FERG R A 1 L

4bl1 SDI O Version 1.10

4b2 SDI O Version 1.20

4b3 SDI O Version 2.0

[ 11: 8] SDGRevidsdihan

4b0 SD Physical Speci

4bl SD Ph$pek.allo

4b2 SD Physical Spec

[ 15: t24uviOc ec Codddh?7

WLAN @

[16] csa_supfport,

Ou CSA

1y CSA

h (0]¢

[24:17], Exdewnideda ddde

8 dob 0

FnlstandaddvI|I ©e code

[25], SP3h Fn1l

Ou

ficdg

2.
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W Winner Micro

JV\ BREEM AT

1y

[ 26] , SHSh

Ou

1y

[31:27]: RFU

0X0028

Program

Regi st er

RW

[ 0], f uncteiharm 0r5ela &

Fnl h h SD

Fnil G 0

0O: Fnl not ready

luFnl ready

[ hfunl reacadiyna SD

Yinterrupt |Iyhe rbtiitf

G 0.
Ou
1u G
[ alsCsI SPI @6 1.
Ou
1u
[ 3] .esSDCSDI O h
CMD52 @ 1
Ou

16"
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W Winner Micro
JVN  ERBETERLR T

1y

[ 4] ,eSSMB O CMD5 3Bl oc ke

Ou

1y

[ 5] . 6SRWSDI O G 1.

Ou

1y

[ 6] 6SBSDI O / G 1

Ou

1y

[ 7] ,84M8DI O 4bi tBl ock

G 16

Ou

1y

[ 8] sLSGDI O G 0.

Ou

1y

[ @B BIlsS SDI O h

4bit G 16

Ou

1y

165




W Winner Micro

FvVa

KB B B 1

[10] , camrcd

Fnl G

[ M511] ,&RFU 0

rSeDa d y h

1h SDIYO

0X0034

OCR

regi

RW

[ 23h 0] h

0-3 Reserved

4
5
6
7
8 2.1
9 -2. 2
10 -2. 3
11 -2. 4
12 2.-2.5
13 -2. 6
14 2.7
15 -2. 8

h 32adh00

w24 dhf 5800|00

Reserved

Reserved

Reserved

Reserved

2.0
2.1
2.2
2.3
2.5
2.6
2.7
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W Winner Micro

IV ERERTERRT

16 -2.9 2.

17 -3. 0 2.

18 -3.1 3.

19 -3. 2 3.

20 -3. 3 3.

21 -3. 4 3.

22 -3. 5 3.

23 -3. 6 3.

[ 31:h3B4bo0
0X0038 RW - - rsv 32dho0
0X003gCD_Statgq- - RW [ &] SD dat [ 3] G 32dbo

Regi st er Ou
1y
AHB G

4 AHB

CCCR7[7]6CD

[31:1], RFU
0X0040Fnl_Ena]- - RW [0] ,Fn1 G 32dbo0

Regi st er Ou
1y
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W Winner Micro
JVN  ERBETERLR T

AHB G

4 AHB

CCCR1[1] ¢ OE1

[31:1], RFU
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W Winner Micro
VN BEE R T

12 HSPI/SDIO Wrapper

12.1
YSDI OHS R | onA
h o G
SDI OHSPI wrapper h G
" SDIcO HSP |
h SDI O_TX h h SDI O_RX h
G
cmd h . h
G h " 256
h 4 1K o
G A G
12.2
D MA
4096
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W Winner Micro

i) >/ 2y e
JV\ BEREfEM AT
12.3
12.3.1
YSDI O HSRI Y W80 § G
hSDI O HSPI h WRAPPER
B D G
B D Y
31 0
M d[31] RV wor dO
S 25[ )';II ;2]0—9 Frml en[ 25: 12] Rxbuf 0_of fset [ 11: O] wor d1
Sdi 0_rxbuf 0_addr [ 31: 0] wor d2
Sdi o_rxbuf 1_addr[ 31: 0] wor d3
Sdi o_rxbuf 2_addr [ 31: 0] wor d4
Next _sdi o_rxbd_addr[ 31: O] wor d5
ivid 1w | A
2. rxbuf O_of f set" - - 802. 3 W @
G sdio rxbufo Z A
3. sdi o_r xbuf 0_addr’ - - W a Ne buf
A
4. sdi o_rxbuf 1_addr’ N N H @ Ne buf
A
5. sdi o_rxbuf 2_addr" N N 272 @ Ne buf
A
6. next _sdi o_rxbd_addr” - * MW a sdio rxbd A A
7.frmlen N " b" sdiorx_infoA
8. i o_rx_info_size N sdio_rx_info e - 4
S A
' W 4096 \U 22 @ Ne A RxbufO_of fsetr
W e Ne " v sdiorxbufOT Ne =7 Yo H@Ne ~
C A »p 3t @ buf 1600
6 @aNe HTA
265Dl O BD
W8 0 SDI O HSPI h R X BhD Vid G
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Winner Micro

» St 2l
A i
12.3.2
W80 0 h h h WRAPPER
hWRAPPERSDI O HSPI h h
WRAPPER G
BD Y
31 8
Md[31] RV wor dO
Sdi o_t xbuf _addr[31: 0] wvor di1
Next _sdi o_t xbd_addr [ 31: 0] wor d2
Lvid 1w | ) 0 A
2. <di o_txbuf _addr - A 0
A 6 @ sdio_txbuf W z “vyG
) 2t Y LLC bw sdi o_t xbuf A
3.next_sdio_txbd addr” - AW a sdio_txbd A

275Dl O BD

12.4

1241

9 4WNRAPPER

0X00({WRAPPER

I NT_STTS RW 0X000
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W Winner Micro

> > Sd= 21l 7.
JV\N  ERETERART
0X00|WRAPPER INT_MASK RW 0X000
WRAPPER RW 0X000
0X00 UP_CMD_AVAIL
WRAPPER buf DOWN_CMD_BUF_A | RW buf 0X000
0X00
VAIL
SDI O_TX_BD_|RW sdio_txbd 0X000O0
0X00|SDI O_TX
N
RW sdio_txbd h 0X000
0X00|SDI O_TX SDI O_TX_BD |
h
0X00|SDI O_TX SDIO_TX_EN RW SDI O 0X000
0X00|SDI O_TX SDI O_TX_STTRO SDI O 0X000
SDIO_RX_BD_LINK_E| RW sdio_rxbd 0X000
0X00{SDI O_RX
N
RW sdio_rxbd h 0X000
0X00|,SDI O_RX SDIO_RX_BD_ADDR
h
0X00|,SDI O_RX SDIO_RX_EN RW SDI O 0X000
0X00{SDI O_RX SDIO_RX_STTS RO SDI O 0X000
WRAPPER CMD B|CMD_BUF BASE_AD|RW cmd buf 0X000
0XO00
DR
WRAPPER CMD B RW Cmd buf 0X006
0X00 CMD_BUF_SIZE

172




W Winner Micro

IV EREERET

1242WRAPPER

9 5WRAPPER

[31: |RO

[ 3] RW int _down_cmand G 1 Oec 1dbo
[ 2] RW int _up_cma md G 1 Oec 1dbo
[ 1] RW int _sdio_txfrm ¢ 1 O0c 1dbo
[ 0] RW int _sdio_rxfrm G 1 O0c 1dbo

1243WRAPPER

96WRAPPER

[31: |RO

[ 3] RW int _mask_down canad G1l h G 1dbo
[ 2] RW int _mask_up_ cmd G 1dbo
[ 1] RW int_mask_sdio_txfrm G 1dbo
[ 0] RW int_mask_sdio_rxfrm G l1dbo

1244WRAPPER

9 WRAPPER
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Winner Micro
R 1 1% P T

c md h 16 ¢ md h 1dbo
[ 0] RW

1245WRAPPER buf

9 BWRAPPER buf

cmd h Oh G 1dbo

1246SDI O TX

996 DI O TX

[ 31: |RO
sdi o_txbdh G l1db1l
h sdi o_txbh
[ 0] RW next _sdio_txbd_addr 6 h
sdio_thkbd G
HSPI G

174



Winner Micro
B K 4 P T

1247SDI1 O TX

108DI O TX

sdio_txbdh h G 32dh0
h bufh sdio_t
[31: |RW

next sdio_txbd_adar

HSPI G

1248SDI O TX

108DI O TX

[31: |RO
SDI O h G 1dbo
sdio_txbdh 1h SDI O
cSDI O h
[ 0] RW
sdi o_h xbd G
0 G
HSPI G

1249S DI O TX

103DI O TX
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Winner Micro

iy s il
X B A R 1
[31: |RO
SDI O G 1dbo
04 SDI O h
[0] |RW
14 SDI O
HSPI G

12416 DI O RX

1038DI O RX

[31: |RO
sdio_rxbdh G l1db1
h sdio_rxbhd
[ 0] RW next _sdio_rxbd_addr ¢ h
sdio_rkbd G
HSPI G

12411SDI O RX
108DI O RX
sdio_rxbde 32dho0
[ 31: |RW h bufh sdio_r

next _sdio_rxbd_addar
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Winner Micro
B K 4 P T

HSPI G

12415 D1 O RX

108DI O RX

[ 31 RO
SDI O h G 1dbo
sdio_rxbdh 1h SDI O
cSDI O h
[ 0] RW
sdio_h xbd G
0 G
HSPI G

12.413SDI O RX

106DI O RX

[31: |RO
SDI O G 1dbo
04 SDI O h
[0] |RW
14 SDI O
HSPI G
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Winner Micro
B K 4 P T

12.414WRAPPER CMD BUF

10WRAPPER CMD BUF

cmd buf 6 32dho0
[31: |RW
cmd buf cmd_bufe_si ze

12415WRAPPER CMD BUF SI ZE

10&RAPPER CMD BUF SI ZE

[31: 1RO

[11: |RW cmd buf h 4 G 12dd64
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W Winner Micro
I\ BEEMET

13 SDIOHOST
13.1
SDIHE®DST YSDIyO MMC
SDI2Q 0 SDI O SD G CK CMD 4
13.2
5 SD 1. 0/ 1 (1S/DH.CO
SDI O 1.1.0

13.3

h 0~50MHz
MMC

10214 Bl ock

Command/ Re LR&Cn s/le H
CRC / H

ti meouly

S A1 SD 4 SD

DMA
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W Winner Micro
I\ BEEMET

134
13.4.1
Ox00 |mmc ctrl RSV [L5:]11| RO
10 RW SDI O 1db 0
dld :SDI O
d0d :SDI O
[9] RW SDI O 1d,b 0
dld SDI O
d0d : SDI O
[ 8] RW SDI O 1db 0
dld SDI O
d0d : SD/ MMC
[ 7] RW SD/ MMCOSDI 1d,b 0
dldbit &
dOdbit 1
[6] RW SD MMC/ SDI O 1db 1
dld -SiHe gch Mo de
40 d :Spleeevd Mo de
[5:13 RW SDI O/ MMC/ SDI O 3dbb 0 0 (¢

Tabl e 2
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W Winner Micro
I\ BEEMET

[2] RW SDI O/ MMC/ SDI O 1d,b 1

dld : open_DrainMod

0 d :PPuulslh Mode

[1] RW 1d,b 0

dl d

b0d mmc_port

[0] RW 1db 1

dld MMC mode

db0d : SPI mo d e

O0x04 |mmc_i o RSV RO [15:]1 6d.d O

RW [9] SDIO cmd12/1 0O Abor t|1ldbo0

bl d cmd12/ 10

dod cmd1l?2

Abort

RW [8] SDI O 1db 0

dld H

0 b

RW [7] Enabl e auto generat|ldbo

after response/ com

bl ock dat a
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W Winner Micro
FAAN FERG R A 1 L

/ 8
nul |
Al d
&0 o
RW [6] Enable auto receiv|1ldbo
command
Al
&0 o
RW [5] SD/ MMC/ SDI O 8 nul l|1ldboO
dld :8 null
0 d :bi3t /
RW [4] CI D CSD G ClI D 1d,b 0
CSD hsSD/ MMC/ SDI O
CMD 136bit COID CJ
G bitl hCl D CSI[
buffer [135]:
v
RW [3] bit[&0d / 1db O

il d:
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W Winner Micro

Fva

KB B B 1

0 do:
RW [2] 8nul | / / 1ldb O
Al do: Snul I/ /
40 do: 8nul I / /
bisg bit3h 8 nul
h response G
h bit H
RW [1] ldb O
dld : H.
d0d : H
RW [0] ldb O
il d
&0 o
h bit H
O0x08 | mmc_bytec RW 1570 16h02
OxO0C|mmc_tr _bl RO 1570 h 16h00
oxo0 mmc _crcct RW [7] SD/ MMC/ SDI O port d 1db O
ciremiabl e.
SD/ MMC/ SDI @MD CRC
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W Winner Micro
I\ BEEMET

dld: .
0 d: .
RW [6] SD/ MMC/ SDI O CRC 1d,b O
dl d:
Q0 d:
RW [5] CRC <c¢crc_status|1ldboO

dld: h crecstatus ! b3

stop h mmc _ D]o [

mmc _i o_mbctl [ 2 0]

0 H
RW [4] response ldb O
dl do: .
&0 o
RW [3:]12 DAT CRC selection. 1ld,b O
DAT CRC
Tabl e 4
RO [1] CMD CRC. 1d,b 0
RO [0] DAT CRC 1d,b 0
0xk4 cmd_crc RSV RO [7] RSV 1ldb O
RO [6:]0 |CMD CRC 7d,d 0
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W Winner Micro
I\ BEEMET

Ox18|dat _crecl RO [7:]10 The DAT CRC N A
Ox1Cj|dat _crch RO [7:]10 The DRT N A
0 x@ mm_port RW [7] SD/ MMC/ SDI O por.t 1ldb O
RW [6] SD/ MMC/ SDI O port CMildb1
RW (5] SD/ MMC/ SDI O port i1db 1
RW [4] Ncr idb 1
1d: Ncr
0 d Ncr
RW [3:]0 Ncr 4d,h F

(SD/ MMC/ SDI)O

O0x24 |mmc_int_nRSV RO [15:9 7d.d 0
[8] SDI O 1 1db O
dd:
Q0 d:
[7] CRC token 1ld,b O
dd:
Q0 d:
[6] Ncr ld,b O
dd:
Q0 d:
(3] : 1d,b 0
dd:
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W Winner Micro

IV ERERTERRT
0 do:
(4] 1db 0
du,:
0 do:
[3] CRC ldb O
du,:
0 do:
[2] CRC ldb 0
du:
40 do:
(1] 1db 0
du:
Q0 d:
[0] 1db 0
dd:
Q0 d:
0x28|clr_mmc RSV |RO 1579 7d,d 0
RW [8] W: SDlIo 1 1d,b 0
R: SDI O1
RW [7] W: CRC token 1ldb O
R: CRCtoken H
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W Winner Micro
VN BEER T

bitl h mmc _si g[ §

RW [6] Wy Ncr H 1ldb O
Ry Ncr H

RW [5] WwW: H. ldb O
R v

RW [4] W: H. ldb O
R g

RW [3] W: CRC H. ldb O
R: CRC H

RW [2] W: CRC H. ldb 0
R: CRC H

RW [1] W: H. ldb 0
R v

RW [0] W: H. ldb 0
R v

oRC mmc _cards RW [7] SD/ MMC/ SDI O 1ldb O

dd:
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W Winner Micro
B A 128 1 LT

F Vv

Q0 d:
RW [6] SD/ MMC/ SDI O ldb 1
dd:
Q0 d:
RW [5:]0 SD/ MMC/ SDI O 6d.d O
1MHz H
1MHz=Fhcl k/ (( mmc_ca
0 x@B mmec RW [71 SD/ MMC/ SDI O port CM1ldb1l
hsDI O
G
CMD
G
RW [6:]14 |CRGt aft 2s0] CRGt at/3bb111
tokeH
RW 3] SD/ MMC/ SDI O port .DA 1db1
RW 2] SD/ MMC/ SDI O port. DA 1db1
RW [1] SD/ MMC/ SDI O port. DA 1db1
RW [0] SD/ MMC/ SDI O port. DA 1db1
084 mmc _ _mb RW [7:]16 SD/ MMC/ SDI O NAC 2dbo
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W Winner Micro
FAAN FERG R A 1 L

Appenﬁ-ﬂ'&b|e 5

RW [5:14 SD/ MMC/ SDI O Busy 12dd1
selection.
SD/ MMC/ SDI O
Appen2-Tabl e 6
RW [3] SD/ MMC/ SDI O port 1d,b O
1y h H
0y h H
RW [2] SD/ MMC/ SDI O ldb O
dd:
Q0 d:
bit¥mmc_io[ 7y6] 1
SD/ MMC/ SDI @ h8
nul | h G
h bit G
RW [1] Sel ect mul tiple bl|1ldb 0

direction.

dl d

&0 d
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W Winner Micro

JV\ EREERRT
RW [0] Set SD/ MMC/ SDI O porldbo
bl ock raatsd er .
SD/ MMC/ SDI O
Al d
&0 o
bit¥mmc_io[ 7y6] 1
SD/ MMC/ SDI O G
mmc_bl ocknt
G h bit
G
O0x38 |mmc_bl ock RW [L5]0|Data block number r|{16hO00
G
08 C mmc _t i meo RW [7:10 Data transfer rteigmesd| 8lh 40
Time = Scale* bit][7
Scal e
mmc _i o_mbct!|l [ 7H6] /[
Ox40|cmd_bufoO RW [7:]10 Thecmd_buf byte 0.|8dh0O0
command | ine bit [1
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buf Oh
biltsy] 8
0 x4 cmd_buf1l RW [7:]10 Thecmd_buf bwaepeld | 8hO0O0
command | ine bit [2
buf 1lh
bit3[:]116
0o x& cmd_buf 2 RW [7:]10 Thecmd_buf byte 2.|/8bLh00
command | ine bit [3
buf 2h
bisti:]2 4
0 xa@ cmd_buf 3 RW [7:]10 Thecmd_buf byte 3./84h00

commandbiitné@39: 32]

buf 3h
bi39:]132
0 %0 cmd_buf 4 RW [7:]0 Thecmd_buf byte 4 . |8dh0O0
command | ine bit [4
buf 4h
bi47:140
0% 4 cmd_bufb RW [7:]0 Thecmd_buf byte 5./84h00
command | ine bit [5
buf 5h
bi5t5:]4 8
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0% 38 cmd_buf 6 RW [7:]10 Thecmd_buf byte 6.|8bLh0O0
command | ine bit [6
buf 6h
bi6t3:]56
0% C cmd_buf 7 RW [7:]10 Thecmd_buf byte 7.|18dh00
command I ine bit [7
buf 7h
bi7t1:16 4
0 %0 cmd_buf 8 RW [7:]10 Thecmd_buf byte 8.|8dh00
command I ine bit [7
buf 8h
bi7t9:]7 2
0% 4 cmd_buf9 RW [7:10 Thecmd_buf byte 9.|8dh00
command | ine bit [38
buf 9h
bigt7:]80
0% 8 cmd_ HQf RW [7:]0 The md_buf byte 10/84Lh00O0
command | ine bit [9
buf 1
biot5:18 8
0% C cmd_buf1ll RW [7:]0 Themd_buf byte 11)8kh00
command | ine bit [1
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JV\ EREERRT
buf 1h
biltQ3:]96
0 X0 cmd_buf 12 RW [7:]10 The md_buf byte 12]/8Lh0O0
command I ine bit [1
buf 1ah
biltl1: 104
0x 4 cmd_buf 13 RW [7:]10 The md_buf byte 13]/8Lh0O0
command I ine bit [1
buf 13
bilt19:112
0x 38 cmd_buf 14 RW [7:]10 The md_buf byte 14]8Lh0O0
command I ine bit [1
buf 1
bilt2[7: 1120
0x C cmd_buf 15 RW [7:]0 The md_buf byte 15/84h00O0
command | ine bit [1
buf 15
bilt35:128
Ox80 |buf _ctrl RW 1% 1ldb O

1y

Ou

193




W Winner Micro
IV BREBEERRT

H
- - 1d,b O
DMA
Ou H
1y H
“ d ma
d ma H
RW 13 RSV oo
RW 12 E1 4 .
1y
Ou
FI FO h ’
FIR@l Y
FIFO H
- e 1ld,b O
1y
0:
RW |10 DMA " 1db 0
1u DMA H
Ouw AHB H
DMA h
b ¥t
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JV\ BREEM AT

RW [9:]12 H 8d.d 0

bufetl[10]81

) 128 wo rhd
127.
-~ - ldb 1
-~ o 1db 0
Ox10(data_buf RW ”

Ox2F
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W Winner Micro

JVN  BEREETEGLR T

Bitbh Bit4 Bit3 Speed

0 0 0 1/ Bascel oc
0 0 1 1 Abascel oc
0 1 0 1bbascel oc
0 1 1 1 Bbascel oc
1 0 0 11 0bascel oc
1 0 1 1 A2b ascel oc
1 1 0 1M 4bascel oc
1 1 1 1 /16 ascel oc

Tab2Mmcctr | [ 5: 3]
Notsie mmc ctr | [h6] = 1 hb a scel3h c H k
mmc ctrl [h6] = 0 hbasceldc | kg m

A klmhcl k/ ((mmc_carBHsel [5:0] +1) *2)

Bi t{Bi ttBi tBi ttBi t{fBi §Bi ttBit
X X X X X 0 X 0 N/ A
X X 1 X 0 Tr il x 0 8nukl k [N/ A
0 0 0 X 0 Tr il x 0 6
0 0 0 0 1 Tr i x 0 6
0 0 0 1 1 Tr il x 0 17

0 0 0 0 Tr i|x 0 + 8N/ A
1

nukl k
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W Winner Micro

IV EREERET

1 0 0 0 Tr il x 0 + N/ A
0
1 0 0 0 Tr il x 0 + N/ A
1
+ 8nukl
X X X X 0 1 Tri +8 mmc byt
X
nukl k
X X X X 0 0 Tri +&ullmmec byt
X
cl k
TabB8Mmc [ D: 0]
Notue
l1Tab | 2 h CMIDONE H
2TabB8e G
Bi t{Bi t data_cdalt a_crch
0 0 DATO CRC
0 1 DAT1 CRC
1 0 DAT?2 CRC
1 1 DAT3 CRC

Tabdrmemc crctrl [ 3: 2]

197



W Winner Micro

JVN  BEREETEGLR T

Bit|] Bit Bit2Bit|Bit
mmc i 0 mmc i o_mboa
1 Trig O 0 + +& ullmmc bl oc
1
cl ot k
1 Trig 1 0 + +& ullmmc bl oc
1
cl ot k
X X 0 0 Tri mmc_ bl oc
X X 0 1 Tri mmc_ bl oc
Tabbramci p7: 6fhmc_ i o_mbct | [ 2: 0]
Notue
1.Tabl & h h

CMIONE H

2 h h G
Bi7t Bi6t
0 0 lu s
0 1 10W0s
1 0 1 Ons
1 1 1s

Tab6brmmamc i o mhAGINAC
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W Winner Micro

IV\  ERETERE T
Bit?7 Bité
0 0 lus
0 1 10Ws
1 0 1 Ons
1 1 1s
Tab¥Yremc i o_mbct | [ 5: 4]
Notue
1. DMA hDMA H
2. h / | &ukl ock mmc _ig[ 2]

mmc _i g[ 0]

/ mmc _i o_rmbctl 0]

3.

Ncr

h h
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W Winner Micro
VN BEER T

14 SPI
141
SPI YSerial Pémitehjdnale SPI H H
GSPI h h h
4 h 3 y y, SH YHS D ® yHS C YK
yHC & yG
14.2
SPI h SPI
8 FI FO
mastermot orsodiad YCPOIWCPHATI hmacrowire

sl avemotorol a4 spiYCPQLCP HA

bit h 65535bit
byte
spi _clk APB 1/ 6
14.3
14.3.1
SPI SPI h SPI G SPI _CFG
Bit?2 G
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14.3.2
h SPI _CFG Bitl(CPBA)O(RPOL) MOTOROL A
SPI cCPOL SCK hCP OLh= 0 h
CPOL =1 GCPHA hCPHAR O
hCP HAR 1 G TRANS_MODE
TI mi crowire h G
h MOTOROLA SPI h
G
14.3.3
FI FO h h
h GSPI ( ) 8 FI FO
h H H h G

MODE_CFG Bit[ 8Bi6t][ 4: 2]RXFI FODXFI Ftogger H evel

GFI FQrigger |l ehel DMA
TXFI FO RXFI FO G
14.4
1441
108PI
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W Winner Micro

y Al »
JY\ FEG % {3 1 FE,

RW 0X0000_{(
0X00O00O CH_CFG
0X0004 [ SPI SPI _CFG RW SPI 0X0000_{(
0X00O0S8 Cl k_CFG RW 0X0000_{(
0X000C MODE _CFG RW 0X0000_{(
0X0010 SPI I NT_MARW 0X0000 _(
0X0014 SPI _I NT_SdQRW 0X0000 _C
0X0018 |SPI SPI _STATUS| RO SPI 0X0000_{(
0X001C|SPI SPI _TI ME_QRW SPI 0X0000 _(
0X0020 SPI _TX_DAT/ RW TX Fi FO 0X0000 _(
0X0024 TRANS_MODEH RW 0X0000_{(

RO 0X0000_{(
0X0028 SLV_XMI T_L
0X002C RSV 0X0000_{(
0X0030 SPI _RX_DAT RW R(RX Fh FO 0X0000_{(

14.4.2
118PI

[ 31] RSV 1dbo
[ 30: RW RX I NVALI D_BIT 8 dhoO
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h Rx Fl FO Rx F

Tx/ Rx | engteh
l engRX_I NVALI D_BI T

yumaster

Mot or ol a/ TI

I FO

Rx FI FO Tx/ Rx

[22]

RW

Clear hFIl FTxss RxFI FO

1diO

FI FO

ldk1l

1h 0

ywmaster/ sl ave

Mot orol a/ Tl / mi crowire

mastesl|l ave 1dbo

[21]

RW

continudéd moddéspi Tx F
ldbe@or malF] FXO h FI FO
Rx FI FHOS CK h RX FI FO
ldkedonti nué@Trmofdief o h

h h r X

fifo

yumaster

I FO ah h 1dbo

hSCK h h
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W Winner Micro

JV\ EREERRT
h txifo h G
h spi master
Mot orola/ Tl / microwire
[20] |RW Rx ChtOn 1dbo
1db0: Rx channel off
1dbl: Rx channel on
yumaster/ sl ave
Mot orol a/ Tl / microwire
[19] |RW Tx ChhOn 1dbo
1db0: Tx channel off
ldblchd@rnel on
yumaster/ sl ave
Mot orol a/ Tl / microwire
[18: | RW Tx/ Rx Il ength 16 dho0
Spi h SCK
G
YTx ChOmRXCh Oy =1 bi th bity
RX_| NVALI Dy BI T
YTx Ch OmRXCh Oh =10
bi th
YTx ChOmRXCh Oy =11
bi ¥ RX_| NVALI Dh BIT Tx/ f
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l engRX_| NVALyI D_BI T

YTx Ch OmR©Ch Of =10

yumaster

Mot orol a/ Tl / mi crowire

[ 2]

RW

Chip selects
l1dB8PI _CS 0
lde SPI _CS 1

yumaster

Mot orol a/ Tl / microwire

1dbo

RW

Force CS out

ldeepi _cs

lde&pi _cs h
Chip selectscsn

= Chip selects

yumaster

Mot orol a/ Tl / mi crowire

1dbo

sel ects

Chip

h 1 hspi |

[ 0]

RW

SPI start,

SPI h 1 spi

1dBO0 spi

1Bl spi h

yumaster

1dbo
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W Winner Micro

IV\  ERETERE T
Mot orol a/ Tl / microwire
1443 SPI
118PI
[ 31: 1] RSV 13dho
[18: ] RW FRAM FORMAT 2dbo
2db00: motorol a
2db01: TI
2db10: microwire
2db11: RSV
master
yumaster
[16] |RW SPI _TX pin always driven 1dbo
lde6pi spi _csh h
ldespi h
yumaster/ sl ave
Mot orol a/ Tl / microwire
[ 15] RSV 1dbo
[14: ] RW cs tospdgi _cs h spi_dold 3dbo
3bb 00O ARRB CLK
3db001 APB2 CLK
3db010 APB4 CLK
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W Winner Micro

JV\ EREERRT
3db011 APB8 CLK
3db100 AP-B16 CLK
3db101 AP=B32 CLK
3db110 APB64 CLK
3dbl111 APB27CLK
4 master
Mot orol a
[11 RW CS Slktswpdg _cs h spi_ocs®tup 3dbo0
3db00O ABB1 CLK
3db001 ABB2 CLK
3db010 ABB4 CLK
3db011 ABB8 CLK
3db100 APB16 CLK
3db101 APB32 CLK
3db110 APB64 CLK
3dbl11 AP=BL 2 TL K
yumaster
Mot orol a
[ 8: 7] RW SRobut del ay, SPISCKdelhy hold tiaenel2dbo
[ 8:7] (APB cl ock)
2db0o0 0
2dbo01 1
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W Winner Micro

JYN  BEREMAT
2db1lo0 2
2db1l1 3
yumaster/ sl ave
Mot orol a
[ 6: RW Frame del ay ¥Yspi _cs ¥ SCH3dbo
h SPI _CS 6 G 0.5S
[ 6: 4] SCK c¢cl ock
3db00O 0
3db001 2
3db010 4
3db011 8
3db100 16
3db101 32
3db110 6 4
3dbl11 127
h bl ock 128byteh h
G
yumaster
[ 3] RW Bigendi an l1dbo
1dhkoO h
l1dk1l h
[ 2] RW MASTER/ SLAVE 1db1
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W Winner Micro
B A 128 1 LT

F Vv

1de861 ahve sl ave

1 e ina s ther

master

ywmaster/ sl ave

[1]

RW

SPI

CPHA

1dkO A

ldk1l B

ywmaster/ sl ave

Mot or ol a

1dbo

RW

SPI @GBGK I DLE

1de8CK | DLOE
l1deSCK | DLE

ywmaster/ sl ave

Mot or ol a

1dbo

1444

113PI

[31: ]

RSV

16 &hO

[ 15:

RW

Divider
Fscie abe_¢étk( 2 x (Divider

¥ymaster

Mot orol a/ Tl / mi crowire

16 dho0

+1))

[31: ]

RSV

16 dho0
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W Winner Micro
B A 128 1 LT

FVva
[15: |{RW Di vider 16dho0
Fscie abe_étxk( 2 x (Divider +1))
ymaster
Mot orol a/ Tl / microwire
14.4.5
1138PI
[ 31 RSV 23dh0
[ 8: 6] RW RxTrigger | evel 3dbo
RX FI FO DMA w0~7word
rxbuffer RxTrigghbhr 1l evel DMA
yumaster/ sl ave
Mot orol a/ Tl / microwire
[ 5] RSV 1dbo
[4: 2] RW TxTrigger | evel 3dbo
TX¥1 FO DMA w0~7word
txbuffer TxTriggéar | evel DMA
yumaster/ sl ave
Mot orol a/ Tl / microwire
[ 1] RW Rx DMAh On DMA l1dbo
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W Winner Micro
B A 128 1 LT

F Vv

1dkO DMA

l1dkel DMA

ywmaster/ sl ave

Mot orol a/ Tl / microwire

[ 0] RW T x D MAh DMA 1dbo
1diO DMA
l1dk1l DMA
yumaster/ sl ave
Mot orol a/ Tl / microwire
14.4.6
118PI
[ 31: RSV 24 dh0
[ 7] RW I nt En_spi _timeout 1dbl
1dkO spi _timeout
ldhb1l spi _timeout
yumaster/ sl ave
Mot orol a/ Tl / microwire
[ 6] RW I nt En_spi _done ldb1
ldb8pi h
ldespi h
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ywmaster/ sl aMet orol a/ Tl / mi crowire

[ 5] RW I nt EnRxOverrun l1db1l

l1de®x FIFO overflow

l1deRx FAdWer fl ow

ywmaster/ sl aMet orol a/ Tl / microwire

[ 4] RW I nt EhRxUnderrun 1db1l

l1de®x FI FO underfl ow

l1deRx FI FO underfl ow

ywmaster/ sl aMet orol a/ Tl / microwire

[ 3] RW I nt EnTxOverrun l1db1l

1de0Ox FI FO over fl ow

1deITx FI FO over fl ow

ymaster/ sl aMet orol a/ Tl / mi crowire

[ 2] RW Int EnTxUnderrun l1db1l
1dbeB0OXx FI FO under fl ow
1dbeIXx FI FO under fl ow

yumaster/ sl aMet orol a/ Tl / mi crowire

[ 1] RW I nt EhnRxFi foRdy ldb1

lde®&x FI FO

l1deRx FI FO

yuwmaster/ sl aMet orol a/ Tl / mi crowire

[ 0] RW I nt EnTxFi foRdy ldb1
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W Winner Micro

IV EREERET

l1deOx FI FOTX FI FO

l1deIx FI FOTX FI FO

ywmaster/ sl aMet orol a/ Tl / microwire

14.4.7
1185PI
[ 31 RSV 24dho0
[ 7] RW spi _ti meout 1dbo
lde®xfifo CPU
ldetxfifo CPU
1
yumaster/ sl aMet orol a/ Tl / microwire
[ 6] RW spi _done 1dbo
l1deGPI
1dbk SPI
1
yumaster/ sl aMet orol a/ Tl / microwire
[ 5] RW RxOverrun l1dbo
lde®x FI FO overfl ow
l1deRx FI FO overflow
1
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ywmaster/ sl aMet orol a/ Tl / mi crowire

[ 4] RW RxUnderrun 1dbo

l1de®x FI FO underfl ow

l1dbeRx FI FO underfl ow

ywmaster/ sl aMet orol a/ Tl / mi crowire

[ 3] RW TxOverrun l1dbo

1de0Ox FI FO over fl ow

1deIx FI FO over fl ow

ymaster/ sl aMet orol a/ Tl / mi crowire

[ 2] RW TxUnderrun 1dbo

1de0Tx FI FO under fl ow

1deITx FI FO under fl ow

continue mode h= 1 G

ywmaster/ sl aMet orol a/ Tl / mi crowire

[ 1] RW RxFi foRdy 1dbo

lde®x FI FO<= RxTridcger | evel

ldeRx FIFO> RxTriglwer 1|1 evel

yuwmaster/ sl aMet orol a/ Tl / mi crowire
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W Winner Micro
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[ 0] RW TxFi foRdy 1dbo

1deTx FIFO> TxTrighmger | EXeFl FO

1deIXx FI FO<= TxTri diger TXevkellFO

ywmaster/ sl aMet orol a/ Tl / microwire

1448 SPI
1186PI
[ 31: 1] RSV 19dho
[12] | RO SPI Busy 1dbo
1de8PI
1dbk SPI
yumaster/ sl aMet orol a/ Tl / microwire
[11: {RO RX FIFO fill l evel 6 dbh O

Rx FI FO h

yuwmaster/ sl aMet orol a/ Tl / mi crowire

[5: 0]RO Tx FIFO fill l evel 6 dbh O

Tx FI FO h

yuwmaster/ sl aMet orol a/ Tl / mi crowire
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Winner Micro
B K 4 P T

1449 SPI
113%PI
N
[ 31] |RW spi _timer _en 1dbo
1dkO ti mer
l1dbl:ti mer
yumaster/ sl aMet orol a/ Tl / microwire
[ 30: (RW SPI _TI ME_OUT 31dho
h rxfi ho
Rx Fi f oRODWMA h CPU G
w rxfifobdle ¥ h dma hcs h
rxfifo h RxTri ggghr | evhel
h ti meouh CPU G
rxfifo ti meoute
w T = SPI _TIaMEcL©OUT/ F
yumaster/ sl aMet orol a/ Tl / microwire

14.4.10

118PI
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I\ BB T
[ 31: (RW Tx FI FO 32dh0
Y
master/ sl ave
Mot orol a/ Tl / microwire
14411
118PI
[ 31 RSV 16ddo0
[29: |RW Tl _BLK_LEN 6 dd O
TI h bl ock h Cs G
4~32bit
6 doh 4 : 4bit
6 dbh5: 5bit
6 duh 6 : 6bit
K K
6 dbh20: 32bit
ymaster
TI
[16] | RW MI CRO_BURST l1dbo
1beMi crowirl bursth Tx hR x h
hMI CRO_CONTROL _LEN hMI CRO_DAT _LE
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hTx/ Rx | ength s chkb u r

h YTx/ Rx Veoyt BRO_CONTH

MI CRO_DAT_LEN+1)

ldeMi crowirle bur st
h

lyt x __ch_on = 10,, rhx _c h _hdmh CRO_CONTROL _L
hTx/ Rx | ength s chk

m* MI CRO_DAT_LEN =MTCRRx CONT®Oh m EN

YMI CRO_DAJT _LEN

2yt x_ch_on = 1, hr x_hcThx_on = hlRx h
MI CRO_CONTROL_LEN hTx/ Rx | ength
s c Ik m* MI CRO_DAT_LEN =-

MI CRO_CONTRIL _ LnEN YMI CRO_DAJT _LEN

yumaster

mi crowire

[ 13:

RW

MI CRO_DAT_LEN

Mi crowirl burst h bur st
1~3n2

6 duh 1: 1bit

6 duh 2 : 2bit

6 ddo0
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W Winner Micro

JYN  BEEMN T

6 doh 3: 3bit
K K
6 doh 2302 bi t
ymaster
mi crowire

[ 5: 0] RW MI CRO_CONTROL _LEN 6 d.d 0
Mi crowirl
1~32
6 doh 1: 1bit
6 doh 2 : 2bit
6 doh 3: 3bit
K K
6 dh20 32bit
ymaster
mi crowire

14.4.12
128PI
[ 31: 1RO sl avke cs h bit 16dho0

wsl|l ave

Mot or ol a
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Winner Micro
R 1 1% P T

[15: (RO sl avhe c¢s h h bit 16 dho0

wsl|l ave

Mot or ol a

14.4.13
128PI
[31: (RO Rx FIFO 32dho0

umaster/ sl ave

Mot orol a/ Tl / microwire
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FAAN FEXC % 48 1 PR T
15 12C
15.1
| 2 C H G
G
h
X H h G
h h h H
h X h G
N G
15.2
APB
| 2C hl100K+Hz00KHz
GPIl O | 2C
15.3
15.3.1
PRERI o PRERhDI | 2C 100KHz
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4 00KHz G
15.3.2
CTRBité6 | 2C h Bit?7
| 2C G
15.3.3
CR_SR STARTNh STOP h
ACK h NACK ¢ hl 2 C G
h G h G
15.4
154.1
12pr2C
RW 8 h APEOX0000_GQC
0X00O00O 1 PRERI o
RW 8 h APEOX00O00_QC
0X0004 _ 2 PREROI
RW | 2S 0X0000_{(
0X0008 CTR
0X000C TXR_RXR|RW 0X0000 _C
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W Winner Micro

i) > A= il >
TAA XA PR F
0X0010 CR_SR RW 0X0000_C(
0X0014 |TXR TXR RO I 2C TXR 0X0000_C(
0X0018 |CR CR RO I 2C CR|0X0000_Q(
15.4.2 1
12B2C 1
[ 31:
prescal8ebé t 8dhff
Y

apb_cl k=40MHz, SCL=100KHz
[ 7 | RW

prescale = (40y11000)6ddbB*9aA00)

apb_clk = 40M, SCL=400K

prescal e=(40*1ya0&) 1689.4H400)

15.4.3 2
1242C _ 2
[ 31:
prescal8ebé t 8dhf f
[ 7 : |RW
Y
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apb_cl k=40MHz, SCL=100KHz

prescgKhe*2000)yI 5= 11060dyd 7 9

apb_clk = 40M, SCL=400K

prescale=(40* Iya0&) 1654H400)

15.4.4
12b2C
[ 31
[ 7] RW I 2C h 1dbo
1dkO
1dhk1
[ 6] RW MA SH 1db1
1dkO
1dhk1
[ 5:0
15.4.5
1262C
[ 31:
[ 7: 0] WR h T XIR 8adhoO
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W Winner Micro

) 3 ) Zaly, T
IV ERERTERRT
h
h
[ @] h 0 G
h R X IR
I 2C G
15.4.6
12172C
[ 31
[ 7: 0] WR h CR Y 8 doh 0
[ AIS TR START H
1dkO
ldhb1l START
[ @STIO STOP H
1dkO
ldhb1l STOP
[ BRI SLAVH
1dkO
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W Winner Micro
FAAN FERG R A 1 L

1db1 SLAVE

[ 4 WRh

SLAVH

1dkO

l1dke1l SLAVE

1dk0 ACK
l1dlk1 NAK
[2wl] H
[ @] AGK h1 H
1dhk O
1dhbi1
h SR "

[ WRXABK SLAVE

1dk0 SLAVE ACK

1dk1 SLAVE NAK

[ 6B U

1deGTO O

ACK/ NACHK
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Winner Micro
B K 4 P T

l1deSTA 1

[ 5AbhArbitrathi on LWHost

[4w2] H

[ B]T QP

1deO

ldie1l

G )

1diO

ldie1l AL 1

1547T XR

12B2C TXR

[ 31:

[7: 0] RO hTXR h 8 dh 0

TXR_RXR H

1548CR

12p2C CR
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[ 31:

[ 7: 0] RO h CR h 8 duh 0

CR_SR H
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W Winner Micro
VN BEER T

16 12S
16.1
| Y3 ntle®ouid y CD H H y
G h
h h G
| 2S 3 ul y TDW H1
H1 G
16.2
I 2S h | 2SPCM
amba APB h32bit single
Bhl1®d2432 h 19 KHz
| 2SMSB justi fihed PCM A/ B
D MA h
16.3
16.3.1
| 2S ControBit[ 25:24] | 2S hMSB j ust ihfPiCaMd A
h PCM BHY | 2CGontrol Bit[ 22] G

230



W Winner Micro
I\ BEEMET

I 2S ControBit[5: 4] h 8 bhlt6 thk 4 thB 2 bsi t
16.3.2
| 2S ControBit[17:16] H
| 2S | MASK Bit[9: 8] G h
h h h 1 2S_ILNSIGF Bit[9: 8]
le

16.3.3

FI FO h h
h cl 2S ( ) 8 FI FO
h H H h G

| 2S ControBit[ 14Bilt2[]11: O9RXFI FODXFI FtOri ggehh | evel

GFI FGQrigger | ekel DMA
TXFI FO RXFI FO G
1641 2BCM
4 h | 2h$ISB ust hPfGM d P BM 0x00Y 25
2 4] G Fi glFi g4.
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12SBCLK A
12SLRCLK ‘\ . /

9
S5

12SDI1/ 12SDO >< <MSB X x X X LSB MSB X
95

word N-1 word N word N+1
right channel left channel right channel
Figl. 12S Bus YRPOMm@Go Dmajg+ @ m

55
I2SBCLK ’7 —‘

[2SLRCLK ? |
N

£
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 Just i f iYePdC MEiGwi rnngajtDilagr am

un
[4'n]

[2SBCLK

e .
I_SLRCLL/—\ .
SSJ._)
[2SDL/12SDO >< >< MSB >< >< LSB X MSB >< ><
o S

word N word N+1
left channel right channel

Fig3. PCM A AYECHWHDPDBamaya mO
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IV EREERET

I2SBCLK

IZSLRCLL/—\ >
12SDI/I2SDO >< M3H >< >< ><SSSS>< LSB >< MSB >< ><

word N word N+1
left channel right channel

Figd. PCM B AYRCMH PO amaya ml

165FI FO

Mono B-bit data mode

N+3 N+2 MN+1 M
il D7 oi7 ol7 0

Stereo B-bit data mode

LEFT+1 RIGHT+1 LEFT RIGHT
o7 D7 Dl7

Mono 16-bit data mode

N+t N
15 015 0

Stereo 168-bit data mode

LEFT RIGHT
15 D15 D

Mono 24-bit data mode

{23 0

Stereo 24-bit data mode
123 o|N
| RIGHT N=1
123 0
Mono 32-bit data mode
N
31 0
Stereo 32-bit data mode
LEFT
31 g | N
RIGHT =1
31 0
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JVN  ERBETERLR T

Fig 5. FIFO

I 2S 2 8x32bit FI RO TX¥I1 RO RX1 BO
FI FO G 8bit hFIFO word
4 sampl ec 8bit h FI FO
byte h byte G word 2 sampl e
G 16bit h word 2 samphl e 16bit h word
sampl eh 16 h 16 G24bi B2bit word
sampl e h 5 G
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IV EREERET

16.6 12S
| 2S 0x40000718
160MHzh MCLK h MCLKBCLK G
0x40000]718] 160MHz 1 2S
G hl 2S IO-1 2S_M_EXT COpKt(iRn 5,
G
0x40000718[1] MCLK G[7: 2] MCL K G Y

F mcl k=F_12SCLK/ MCLKDI V

F_mcl k MCLK H

F 1 2SCLKS G h F_ 1 2SCLHKIHH160 h

F_12SCLK H

MCLKDI V 0x4000072 8| G MCLKDI V>=2:
0x 40000 71178 8 BLCK G "

F_BCLK=F_| 2SCLK/ BCLKDI V

F BCLRBCLK H
F 1 2SCLXS G h F 1 2SCLHKWHH160 h

F 12SCLK H

BCLKDI V G G "

BCLKDI V=round (F_12SCLK/ (Fs*W*F))
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Fs 125S h 192 KHz

W hg/ 16/ 2@/ 32 H

F / G F=H F =
G

BCLKDI V wu

h 128KHz h24bit h BCLKDI V

BCLKDIoWH 86 0* 10e 6/ 128 * 1dbHPB * 24*2) =10

0x18 |12S_Clk_Ctr|[O0] RW |EXTAL_EN 1 0

External clock seleg

Sel ect whether use

clock for 12S block

O=internal <clk
l=external cl k

Not e: When External
the external cl k m
where fs is sampl e
must be integer.
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[ 1] RW |MCLKEN 1 0

MCLK enabl e

0=MCLK disabl ed

1=MCLK enabl ed

[ 7: 2]|RW |MCLKDI V 6t 0

MCLK divider

|l é€xternal clock is

i s used t o produc

frequency.

F_mcl k=F_12SCLK/ MCL

Where MCLKDIV >=2

F_mcl k=F_12SCLK whe

Where F_12SCLK is e

Not e: F_mcl k shoul d

256 * fs wher eedusenc

[17: 8§ RW BCLKDI V 1@o0

BCLK divider

F_BCLK=F_12SCLK/BCL

Not e: When EXTAL_EN

Int er nal PLL is wused

F_12SCLK =160MHz
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JV\ BREEM AT

When WXTAL_EN is en

F_12SCLK = External

BCLKDI V=¢BUuh#aSCLK/ (

Where Fs is sampl e

data and W is word

F=2 when data is st
F=1 when data is mo
For exampl e, i f int

the data width is 24

format, sample fregq

Then the BCLKDIV sho

as (160*10e6/1288W2®

[ 31: 1| RO RSV 140

16.7 Y

16.7.1 Y

hl 2 S G

h h MCU h H
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16.7.2
h h o4
16.7.3
/ h h / FI FO y FI FO
h FI FO yh / FIFQunderfl ow/ over fl ow
0x08 G
16.74F1 FO
0x10 CPU I 2S / FI FO G CPU FI FO
G FI FO word byte G
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16.8

16.8.1

1. , SDO, BCL K, LRCLK

2. Sect2.oh 0x4000mM718 H

3. I 28 0x MmO master hmode h h h
h -t xen G

4. 0 xH H

5. DMA h DMA h h G 1 2S
0x0 DMA FI'FOGc HFO DMA

G

6. FI FO - 0x10 h 0 x[00 ] , FI FO
I 2S G

7. FI FO h DMA h TXTHI R

8. H FO hTXDONE h hTXUDI F h

CPU h G

16.8.2

1. , SDI , BCLK, LRCLK

2. Il 2S 0x ;MO sl ave mode h h h

h -rxen G
3. 0 xh H
4, DMA h DMA h h G 1 2S5
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241

0x0 DMA FI FO 6 D MA
G
5. 0 ©[0], BCLKLRCLK SDI FI FO
¢ FIFO h D MA h RXTHI F
G CPU RXENRXDONE cCPU 0x10 FI FO
h word byte G FI FO G
16.8.3
1. hsbl , SCLK, LRCLK
2. Secta.oh 0Ox4000M718 H
3. I 2S Ox®™O0O master hmode h h h
h rxen G
4. 0 xh H
5. D MA h DMA h h G I 2S
0x0 DMA FI FO . DMA
G
6. 0 9[0], BCLKLRCh K SDI FI F@
FI FO h DMA h RXTTH ¢
CPU RXENRXDONE cCPU 0x10 FI FO h
word byte G FI FO G
7. i 2s G



W Winner Micro

JV\ EREERRT
16.8.4
1. , SDO, BCLK, LRCLK
2. I 2S 0x MmO sl ave hmode h h h
h t xen 6
3. 0 xht H
4, D MA h DMA h h G I 2S
0x0 DMA FI'FOe F FO DMA
G
5. FI FO - 0x10 h 0 x[00 ] , BCLK
LRCLK FI FO SDO 6
6. FI FO h DMA h TXTHI Fe
7. Fl FO hTXDONE h hTXUDI F h
CPU h G
16.8.5
1. SDSDO, BCLK, LRCLK
2. mast erh G
3. I 2S 0x ;MO Y | yh h h h
h t xen rxen G
4. 0 xh H
5. D MA h DMA h h G I 2S
O0xO0 DMA FI'FOec H FO DMA
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IV EREERET

6. FI FO - 0x10
7. mast erh 0 x[00 ] , BCLKLRCHh K FI FO
SDO h SDI FI BO
8. sl aveh BCLKLRCLK FI FO
SDOh SDI FI BO
9. FI FO h D MA h TXTHI Fe
100 FI FO h D MA h RXTHI Fe
11. T XIFF O hTXDONE h hTXUDI F h
CPU h G
122 CPU RXENRXDONE cCPU 0x10 FI FO
h word byte G FI FO G
16.9
16.9.1
13D02sS
0X0000O I 2S Cont RW/ R I 2S h H 0X0000 _
0X0004 I 2S_1 MAYRW | 2S 0X0000 _
RW/ R{ h 0X0000 _
0X0008 1 2S_ I NT|
RO |1 2S FI FO 0X0000 _
0X000c | 2S_STAT
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0X0010 I 2S_TX WO 0X0000 _
0X0014 1 2S_RX RO 0X0000 _
16.9.2
13L2S

[ 3M | RO RSV 7 dho0
28 RW 1db 0

0 = master

1 = sl ave
27 RW 1db 0

1 =

0 =
[26] |RW h 1 h 1dho

( RXDONE)

[ 25: | RW FORMAT 2 o

2 dbbwl02 S

2dbwOMSB Justified

2 dbbwlCM A

2 dbbwlPICM B
[ 23] |RW RXLCH 1dbo
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1deO

ldk1l

Y MONO_STEREO h

[22]

RW

MONO_STEREO

1diO

ldk1l

1dbo

[21]

RW

RXDMAEN
DMA
1dhkO DMA
ldk1l DMA
Y DMA RXFI FO

I 2S DMA

RXFI FO

1dbo

R X T Hh

DMA ¢

[20]

RW

TXDMAEN
DMA
1dkO DMA
l1dk1l DMA
Y DMA TXFI FO

DMA TXFI FO DMA

1dbo

TXTHhI 2S

[19]

\We}

RXCLR

RXFI FO

1dbo
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1d0
1kl RXFI FO

4 1 RXFIhFO

[ 18]

WO

TXCLR

TXFI FO

1dkO

ldie1l

TXFI FO

TXFIhFO

1dbo

[17]

RW

LZCEN

1dhkO

ldie1l

1dbo

[ 16]

RW

RZCEN

1dhkO

ldi1l

1dbo

[15]

RW

Rx_cl k _phase_sel

1dkO

l1dk1l

1dbo
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[14: ]RW RXTH —
RXFI FO
3db®00 0
3db®00 1
K
3dbull 7
Y RXFI FO RXTH hRXTHI F G

RXDMA | 25S

T o 3dh4
TXFI FO
3db®00 0
3db®00 1
K
3dbull 7
Y TXFI FO TXTH hTXTHI F G

[ 8] RW ™xcl k_phase_sel l1dbo
1dhboO
1 2S
1dk1
I 2S

247




W Winner Micro

FVva

s fE 0 L T

[ 7: 6]

RW

RSV

24dh0

[ 5: 4

RW

WDWI DTH

2dbw0O0 8 bit

2dbwl1 16

2dbyl 0 24

2dbwll 32

bit

bit

bit

2 oo

RW

MUTE

1diO

ldk1l

Oh

1dbo

RW

RXEN

l1dk0 [ 2S

ldBl | 2S

1dbo

[ 1]

RW

TXEN

1d80 1 25S

l1del 1 25S

1dbo

[ 0]

RW

I 2SEN

1dkO

1dbo
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1dh1
16.9.3
13R2S
[31: 1RO RSV 22dho0
[ 9] RW LZCl MASK 1db1
1dhko0
1dh1
h h
[ 8] RW RZCl MASK 1db1
1dhko0
1dh1
h h
[ 7] RW TXDONEMASK 1db1
1dhko0
1dh1
h TXFI FO h
[ 6] RW TXTHI MASK 1db1
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TXFI FO
1deoO
l1dl1
h TXFI FO TXT Hh
[ 5] RW TXOVI MASK ldbi1l
TXFI FO
1dRoO
1dk1
Y hTXFI Fh@CPU TXFI FO hTXOVI F
[ 4] RW TXUDI MASK 1db1
TXFI FO
1dhReoO
1dbk1
Y TXFI FO h TXUDIF h
[ 3] RW RXDONEMASK ldbl
1dReoO
1dbk1
h h
[ 2] RW RXTHI MASK ldbi1l
RXFI FO
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1 l0Qu

1oy

RXFI FO h RXFI FO h

R X

[ 1] RW RXOVI MASK 1db1

RXFI FO

1 lnQu

1 lolu

Y RXFI FO h TXOVIFE h

[ O] RW RXUDI MASK ldbl1

RXFI FO

1diO

ldk1l

Y RXFI FO h TXUDI F h

16.9.4

13B2S

[31: 1RO RSV 19adho0

[12] |RO TXIF 1dbo

1 lolOw I 28

251




W Winner Micro
FAAN FERG R A 1 L

1wl 2 S
[11] |RO RXI F —
1 2S
1 v 12S
1wl 2 S
[10] |RO | 2SI F ~
1 2S
1 v 12s
1wl 2 S
! RX TX h
[ 9] RW LZCI F —
G
1 llRw
1 loldu
w o1
[ 8] RW RZCI F —
G
1 100y
1oy
w o1
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[ 7] RW TXDONEI F -
1 lolQu
1oy
W 1
[ 6] RO TXTHI F ™
RXFI FO

1hoy TXFI FO

1hily TXFI FO

u TXFI FO (TXCNT) TXTH h
1h TXFI FO TXCNT TXTH )
OG
. - o 1dbo
TXFIl FO

1y TXFI FO

1y TXFI FO

‘*' 1
[ 4] RW TXUDI F —
TXFI FO

1y TXFI FO

iy TXFI1 FO
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[ 3]

RW

RXDONEI F

1 llw

1holdu

1dbo

[ 2]

RO

RXTHI F

RXFI FO

1y RXFI FO

1y RXFI FO

4w RXFIFO

RXFI FO

RXTH

RXCNT

1dbo

RXTH h 06

RW

RXOVI F

RXFI FO

10y RXFI FO

loly RXFI FO

1dbo

[ 0]

RW

RXUDI F

RXFI FO

1y RXFI FO

1y RXFI FO

1dbo
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16.9.5
1342S
[31: 1RO RSV 22dho0
[9: 8]RO VALI DBYTE 2 dbh 0
G
2100 @ hRXFI FO
200 B hRXF1 FO1
2 il @ hRXF I FO2
2l ® hRXF I F O3
[ 7: 41RO TXCNT 4 d,h 0
TXFI FO G
4db0wW 00
4db0wO01
K
4db1908
[3: 0]RO RXCNT 4 dh o
RXFI FO G
4db00 00
4db0901
K
4db1908
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16.9.6

13b62S

[31: (WO TXFI FO 32dho0
l2s 8 FIFO G TXFI FO h
TXFI FO el 28 TXFI FO G
16.9.7
1362S

RO

RXFI FO

| 28 8

hRXFI FO

FI FO

G

32dho

RXFI FO
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17 UART
17.1
UART ) i h G
W80 0 6 UARTh h 2Mbps
GW80 UART DMA ) G
17.2
APB h
DMA Byte h 32byte FIFO
h 2Mbps
58bit h parity

1 2 stop

RTS/ CTS

Br eak

Overhmar it ywfaramerherxr dorr eak fr ame

17.3

173.1UART

BAUD RATE_CTRL G
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IV EREERET

BAUD_ RATE_CTRL[UbWH®AUD_RATE_CTRL[UWBdi1GRhfrac

baudrhat e Y
ubdiv = apbcl k J/yl1(16 * baudkfate)
ubdiv_frac = (apbclk % (b/dudrate * 16)) [/ baudr
APB 40MHz 1200bpsu
ubdiv = 40000001/ =(189* 19200)
ubdiv_frac = (40000000 % (19200* 16)) [/ 19200 =
APB 40 MHz 19200bps h Y
BAUD_RATE _CTRL = (3<<16) | 129 = 0x0003_0081
17.32UART
W8 0 UART 5bka bHIbHE bi t G Y
8bit ¥
bit0 | bitl | bit2 | bit3 | bit4 | bit5| bit6é | bit7 | A
7hit \
bit0 | bitl | bit2 | bit3 | bit4 | bit5| bit6 | A
28UART
UART lbit hlibit h h
w80 0 5bkaé bHIbHEbI t 4 h G
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IV EREERET

W80 0 UART 1bit 2bit h h Y

1bitA

bit0 | bitl | bit2 | bit3 | bit4 | bit5 | bité | bit7 | A

2bitA
bit0 | bitl | bit2 | bit3 | bit4 | bit5 | bit6 | bit7 | A
2UART
hW80 0 H G
Y 1 h Oh 1
h 1c 16
Y 1 h 1h 1
h 0]¢ 16
8hit \ +

bit0 | bitl [ bit2 | bit3 | bit4 | bit5 [ bit6 | bit7 [ odd| A

SOWART

259



W Winner Micro
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17.3.3UART
W80 UARTRTS/ CTS G UART fi fo
E
5 E
hRTSCTS h Y
3WART
W80 0 AUTO_FLOW_CTRL @ AUTO_FLOW_CTIRL[ 0]
hws0 0 AUTO_FLOW_CTRL{ %f 21 0 h h
RTS h W80 0 h RTS h W80 0

¢ AUTO_FLOW_CORHL[O] AUTO_FLOW_CTRRTS3] @

W80 0 h CTS h FIOF STATUS[ARS h

17.3.4UART DMA

W8 0 UART DMA hDMA UART DMA_CTRL
UARTDMA @6 UART_FI FO_CKRHirfxd i f o
DMA @
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DMA TX_DATA_WI NROWDATA_WhDNOWA

DMA G

W UART DMA Byteh hal f _wavrod d G

17.35UART

UART h fiflofifo hCTS h UART h

I NT _MASK G

UART h I NT _SRC h G 1 Oe

17.4

174.1

130ART

0X000O UART_LI NE_QRW uart 0X0000 _
0X0004 AUTO_FLOW_(JRW uart rts/cts 0X0000 _
0X0008 DMA DMA_CTRL RW |uart dma 0X0000 _
0X000QFI FO UART_FI FO_(JRW uart fifo 0X0000 _
0X0010 BAUD_RATE_(JQRW uart 0X0003_
0X0014 I NT _MASK RW uart 0X0000 _
0X0018 I NT_SRC RW |uart 0X0000 _
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JV\ EREERRT
0X001QFI FO FI'FO_STATUSRW fifohcts 0X0000 _1
0X0020[TX TX_DATA_WI N WO 0X0000 _
0X0024
0X0028
0X002(Q
0X0030 RX RX_DATA_WI NRO 0X0000 _
0X00314
0X0038
0X003(Q
17.4.2
13BART
[ 31:
uart _rx_enabl e 1dbo
[ 7] RW
h
uart _tx_enabl e l1dbo
[ 6] RW
h G
send break enabl e 1dbo
[ 5] RW break ecUart break h
0G
[ 4] RW parity 1dbo
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1deO

ldk1l

[ 3]

RW

parity en

ldbl1

[ 2]

RW

stop bit

ldeQ

ldi?2

1dbo

RW

uart G

2dhBbit

2dhBbit

2dhZbit

2dRh8bit

2dh3

17.4.3

130ART

[ 31:

[ 4

RW

RTS trigger | evel
afc _enablhe RTS

3dhoxfifo

3dhdlxfi 8o

3dh5
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JV\ EREERRT
Sdhexfitln
3dhBxfil6
S3dhaxfi2o
3dhbxfi2é
3dh6xfi28
3dh7xfi8d
RTS set 1dbo
[ 1] RW AFC_enabl ke
AFC_enabl ke G
afc enabl e 1dbo
[ 0] RW
l1dk1 h rts rts_trigger _¢tevel
17.44D MA
140ART DMA
[ 31:
rxfifo timeout num 5dho04
rxfifo rxfifo_triggdér _INevel h
[ 7 RW h rxfifo tianeout
h h 1
[ 2] RW rxfifo timeout en ldb1
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JV\ EREERRT
rxfifo
rx dma enabl e 1dbo
[ 1] RW DMA h G
Ou G
tx dma enabl e 1dbo
[ 0] RW DMA h G
Ou G
1745F1 FO
140ART FI FO
[ 31:
rxfifo trigger | evel 2dh1l
rxfifo h h rxdmacr eq
2dhQbyt e
[ 5 RW
2dhdbyt e
2dh8byte
2dh36byt e
txfifo trigger | evel 2dh1l
txfifo h h t xdmacreq
[ 3 RW
2dhémpty
2dhdbyte
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2dh8byte

2dh36byt e

rxfifo reset 1dbo
[ 1] RW
r x fhi froxfi fo
txfifo reset 1dbo
[ O] RW
t x fhi ftoxf i fo
17.4.6
14PART
[ 31: 1
ubdiv_frac 4 d,h 3
[19: 1 RW 16 G fracex16
y 2. . 2 y
ubdi v 16dh81
16 16
[15: |RW
40MHz 19260
Yy 2. . 2 y
17.4.7
14BART
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Winner Micro

JV\ EREERRT
[ 31:
[ 8] RW overrun errhor xfi nf omaskh G ldb1
[ 7] RW parity errfbor int maslk G l1db1l
[ 6] RW frame errohr int mask h G ldb1
[ 5] RW break demadikbriemtk G l1db1l
[ 4] RW cts changed im@Tate maskh G 1db1l
[ 3] RW rxfifo data tihmeduf oint maskh G l1db1l
[ 2] RW rxfifo triggehrAfeivfed i nt mahsk G l1db1l
[ 1] RW txfifo tri gngsehkt X feivfed i nt h G l1db1l
[ 0] RW txfifo empbhyxfntomaskh G l1db1l
17.4.8
14WART
[ 31:
overrun error 1dbo
[ 8] RW rxfifo 6
1 Oc
parity error 1dbo
G
[ 7] RW
DMA h ¢ DMA G
1 Oc
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W Winner Micro
B A 128 1 LT

F Vv
frame error 1dbo
G
[ 6] RW
DMA h ¢ DMA G
1 Oe
break detect 1dbo
break
[ 5] RW
DMA h ¢ DMA G
1 Oe
cts changed l1dbo
[ 4] RW cts G
1 Oe
rxfifo data timeout 1dbo
rxfifo rxfifo tribdger | evel h
[ 3] RW
G
1 Oe
rxfifo trigger | evel interrupt 1dbo
rxfifo rxfifo trigger | evel
[ 2] RW h G
rxfifo count G
1 O0c
t xftirffiogger | evel i nterrupt l1dbo
[ 1] RW
txfifo txfifo trigger | evel
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h G
1 Oe
tx fifo empty interrupt 1dbo
[ 0] RW h t xfifoh G
1 Oe
1749F1 FO

1489ART FI FO

[ 31:1

cts status 1dbo
[12] |RW

cts

rxfifo count 6 doh 0
[11: |RW

rxfifo

txfifo count 6 doh 0
[5 :|RW

t xfifo

17.4.10 X

148ART TX

tx data window 32dho0
[ 31: | WO
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yuart h burst h
h l1eburst h 16bywte /
16bythe ¥ / G

1741R X

140ART RX

rx data window 32dh0
G
[31: |RO wuar t h burst h
h l1eburst h 16bywte /
16bythe v / G
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18 UART&7816

18.1

UART&7816 UART h 7816 G

W80 0 1 UART&7816 (uarmt 2) UART h

h 2Mbps G
W80 0 UART&7816 DMA h G
18.2
APB h UART 7816 H
y
DMA Byte h 32byte Yl FO
Y

a h 2Mbps
iU 5-8bit h parity
a 1 2
1] RTS/ CTS
1] Break
a Overhmarit ywfearamerherxr dorr eak fr ame
7816 Y
u | S8+ T=0.T=1
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1] EVM2000
U guar d Ytlilmé&ZraJ7 ETU
u / h
1] /
u 0.51. 5stop
183 UART
16 UART
1847816
184.17816
| SO7816 h H H H
H G
w80 0 | SO 7816 h TO T1 ¢ W8 0 7816
h h G
h | SO7816 G
18427816
w80 0 h G
h RSHV CKEGND hRST GPI O h
cvCC 3.3V h GPI1 O VCC G
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IV EREERET

= VC( CTFE_E

. oo e
icRic—| L VCCG
LGPIC RS ;
iC_CLI CLl
W80C : : 1
ilelile Mok
LGNL GNL:
327816
18437816
7816 "l
hUART LI N_CTRUf 24] 7816 H
781MSB LSB hUART LI N_CTRIh[ 3JUART _LIN_CTRLJ[ 3

7816 MSB (bit7)h LSB (bitO0)H

hUART _LIN_CTRL[20.5 1.5 H

hUART LI N_CTRLT®B] T1 H

h WAI T _TI1 ME h
G
18447816
CLK h BAUD_RATE_CTRLI[h21:16]
Y
Al AE O——=F—— -
) ¢ Qi wa

fscucl k CLK
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fclkuap®PB H
cl k wdi v BAUD_RATE_CTRL[21:16]
cl k_div h h hC
hC Y
clk_div = (fclk_apb-%; fsc_clk)/ (2 * fsc_c
18457816
ET GETU

BAUD_RATE_CTRL[ h5: 0] wu

. <0 p
Ao =
PAOG 4
fu CLK
F D G
BAUD_RATE_CTRUWLYdi5v FOP ETU
G h ubdi v = &F DD G
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 ] 8 12 16 20 —_
Bits8to 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 0011 0100 0101 0110 0111
Di RFU 1 2 4 8 16 32 64
Bits 4to 1 1000 1001 1010 1011 1100 1101 1110 1111
Di 12 20 RFU RFU RFU RFU RFU RFU
148816
y ISO_IEC_FDIS 7818 (E).PDFy

274



W Winner Micro

JVN  BEREETEGLR T

18.467 816

vCC

R5T )
ﬂK!/

o L TE — 17— ATR
TO ’ n
200~ FE] 25
337816
GCLKI1 O h GPI O cVCC
CLKI O 7816 7816 G RST h
G Y
| /HCLHKR ST GPI O H

7816T=0 H

GPI O VCC H

| /H&CLK 7816 h 7816 H
7816 H
RST h ATR h 40000 ATR h h
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YCC
RST
CLEK
10 FIE — _
1 T1I
TO
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347816
h h h RST N ) M
VCC H
RST 400 .
RST h ATR h 40000 ATR N h
G
VCC
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CLK
(o) ==
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hRST CLKI O | O h vcc
Y

vcce H

RST H

CLKI O GPI O h H

GPI O VCC H

18497816
7816 W80 0 h h h
| SO7816 G

H L ]
o PRI 18] ‘ ‘
L - oo

FHACE
367816
184 1WA RT&7816 DMA
W80 UART&7816MA hDMA UART&7816
DMA_CTRL UARTDMA @ UART_FIl FO_ Q@ XRHirfxd i f o
DMA &
DMA TX_DATA_WI NROWDATA_WhDNOWA
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JV\  EREE

LT

DMA

WwUART&7816 DMA Byteh hal f _warod d G
1841UART&7 816
UART&7816 h fifafifo hCTS h
UART &7 8116 I NT _MASK G
UART&7816 | NT _SRC h 1
(0]¢]
18.5
18.5.1
1409ART&7816
RW uart &7816 0X0033_1
0X0000 UART_LI NE_(
0X0004 AUTO_FLOW_(dRW uart rts/cts 0X0000 _
0X0008 DMA DMA_CTRL RW uart &7816 dma 0X0000 _
0X000QFI FO UART_FI FO_(JRW uart&7816 fi|0X0000_
0X0010 BAUD_RATE_(JQRW uart H7816 0X0003_
RW uart&7816 0X0000 _
0X0014 I NT_MASK
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0X0018 | NT_SRC RW |uart&7816 0X0000 _

0X001dFI FO FIFO_STATUSRW |fifohcts 0X0000 _

0X0020| TX TX_DATA_WI N WO 0X0000 _

0X0024

0X0028

0X002(

0X0030[RX RX_DATA_WI NRO 0X0000 _

0X0034

0X0038

0X003(

0X0040 7816 GUARD_TI ME |RW |7816 0X0000 _

0X0044/ 7816 WAI T_TI ME |RW |[7816 0X0007 _
18.5.2

150ART&7816

[ 31: 1

sc_mode l1dbo
[24] |RW ldkeOart

1de¥816

7816TO rx _retrans_en 1dbo
[ 23] |RW

1dhb&x
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I\ BEEMET

1dk Rx

[22: | RW 7816TO rx_retrans_cnt 3dh3

7816TO tXx_retrans_en 1dbo

[19] |RW 1db U X

1dhkIx

7816TO tx_retrans_cnt 3dh3
[18:]RW

7816 MI N_B®Tn Block Guard Ti me 5dha

Min Block Guar iOFsmep 2 ) + MI N_BGT

[15: ] RW 16 ETW

15 ETU G

y h B Gy 22 ETW

21 ETU G

7816 1dbo

[10] |RW 1dhko0 h

l1dk1l

7816 parity ldb1

[ 9] RW 1dhko0

l1dk1l
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7816 TO/ T1 h 1dbo

[ 8] RW 1dkTO

l1dkeT1

uart_rx_enabl e 1dbo
[ 7] RW
uart/ 7818 h

uart _tx_enabl e 1dbo
[ 6] RW
uart/ 7818 h G

send break enabl e 1dbo

[ 5] RW break ecUart break h

(0]¢

parity( UART ) 1dbo
1dkO
ldk1
[ 4] RW
(7816)

1dBQSBLO it

1deMSEb7 it

[ 3] RW paritf ( UART) 1db1

stop bYWART ¥ 1dbo

1dkQ

[ 2] RW 1dbh 2

stop bY71816 ¥

l1dkeO0. 5
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ldk1.5

[ 1

RW

uart YUART ¥
2dh6B6bit
2dh6bit

2dhZbit

2dh8bit

2dh3

18.5.3

I15WART&7816

[ 31:

[ 4

RW

RTSBri ggeYUARTW ¢l
afc_enablhe RTS

3dhoxfido

3dhtxfi8o

3dhexfitln

3dhBxfilé

3dhaxfigo

3dhbxfipa

3dh6xfi 28

3dh7xfi8b

3dhb5
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TAA XA PR F
RTS YUART ¥ 1dbo
[ 1] RW AFC_enabl ke G
AFC_enabl G
afc eNBWARE V 1dbo
[ 0] RW
rts rts_trigger _hevets
18.5.4D MA
15PDART&7816 DMA
[ 31:
rxfifo nimeART 5dh4
rxfifo rxfifo_triggér _INevel h
[ 7 RW h rxfifo tianeout
h h 1
rxfifo tYhRRT&7 & ldb1
[ 2] RW
rxfifo h
rx dma ¥OWART&781i 1dbo
[ 1] RW DMA h G
0 G
tx dma ¥UART&781i6 l1dbo
[ 0] RW
DMA h G
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0 G
1855F1 FO
158BART&7816 FI FO
[ 31:
rxfifo trigger | evel (UART&7816 2dh1l
rxfifo h h rxdmaer eq
2dh@byt e
[ 5 RW
2dhadbyte
2dh8byt e
2dh36byte
txfifo trigger | ¢evel (UART&7816 2dh1l
txfifo h h t xdmacreq
2dhémpty
[ 3 RW
2dhdbyte
2dh8byte
2dh36byt e
rxfridoet (UART&7816 l1dbo
[ 1] RW
rxfhi fexfifo
txfifo reset(WART&7816 l1dbo
[ 0] RW
t x fhi ftoxfi f o
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JV\ EREERRT
18.5.6
15ART&7816
[ 31: 1
ubdiv_frac 4 doh 3
UART wu
16 G fracex16
[19:]RW y y
7816 w4
ubdiv_frac = (fclk_apbl;+ fsc_clk)/ (2
y 7816 y
ubdi v 16 dh82
UART wu
16 1G
40 MHz 19260
[15: |RW y y
7816 w4
ubdi v=FHIDDI ,edu uf _etucl k =
fsc_clk/ (ubdiv+1))
% 7816 ¥
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> > ks Al 2
JV\ EREERRT
18.5.7
158ART&7816

[ 31: 1
[ 9] RW 7816 error sign&l7816 V 1db
[ 8] RW overrun errhorxfnfomaskh GYUART &7 816 1db
[ 7] RW parity errhor int mask 6YUART&7 8 16 1 db
[ 6] RW frame errohr int mask h GYUART ¥ 1 db
[ 5] RW break detedtriemk mask h 6YUART ¥ 1 db
[ 4] RW cts chandedathCTtsk h 6YUART ¥ 1 db

rxfifo data tihmedutf oint maskh 6YUART &7 8 1db
[ 3] RW

g

rxfifo triggehrfeivfed i nt mahs Kk 6YUART&781|1db

[ 2] RW
§

txfifo tri gngehkt X feivfed i nt h 6YUART&781|1db

[ 1] RW
y
[ 0] RW txfifo emphyxfintomaskh GYUART &7 816 1db
18.5.8
1586ART&7816

[ 31:
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JYN BB
[ 9] RW 7816 error signa(7816)
overrurUARIT&7 8 116 1dbo
[ 8] RW rxfifo 6
1 Oc
par it yWUART®&I7 8 1{6 1dbo
G
[ 7] RW
DMA h ¢ DMA G
1 Oc
frame YeUArRolT ¥ 1dbo
G
[ 6] RW
DMA h ¢ DMA G
1 Oc
bredkt ¥OART 1dbo
breakt
[ 5] RW
DMA h ¢ DMA G
1 Oe
cts chYuAaR™ 1dbo
[ 4] RW cts G
1 Oe
rxfifo daYHAART &z® L6 1dbo
[ 3] RW rxfifo rxfifo tridbNger | evel h
G
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1 Oc
rxfifo triggeYUART&T81Wterrupt 1dbo
rxfifo rxfifo trigger | evel
[ 2] RW h G
rxfifo count G
1 Oc
txfifo triggeYUARTV&TIS8IWMterrupt 1dbo
txfifo txfifo trigger | evel
[ 1] RW
h G
1 Oc
tx fifo emptUARTRt7erli6u pt 1dbo
[ 0] RW h t xfi foh G
1 Oc
1859F1 FO
150ART&7816 FI FO
[ 31: 1
cts sYtUaAtRUTs 1dbo
[12] |RW
cts
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i) > A= il >
FAAY XA PR F
rxfif oY UAdRUTN8t7 8 16 6 dhoO
[11: |RW
rxfifo
t xf i f o/ UARITEL7 8 116 6 dhO
[ 5 RW
txfifo
18.5.10T X
158ART&7816 TX
tx dat a YWARI®&W 8 16 32dh0
G
[ 31: | WO wuart h burst h
h 16burst h 16bywte /
16bwtde ¥ G
18.5.11R X
1500ART&7816 RX
rx dat a YWiARITRW 8 16 32dh0
G
[ 31: |RO wuar t h burst h
h l16burst h 16bywte /
16bwytde G
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18512781 6

160816

[ 31
ex_gt_num 8dhoO
[ 7 :|RW
7816 hguatdme wlO+step ex _gt_num
18.5.137 8 1 6

161816

[ 31
wai t time ETU y 24dh7800
7816 Y
[ 23 RW
CWT BWT h G
y T1 WBWTYE1 et u+ 2BWIW960*Fd/ fsc
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G h G
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msHuu s
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6 h h6 G
us h G u gums
G
32bit h G h
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19.3.1
h h G
h h G
APB h
YTMR_COWMFI G h h h h h G
h h G
19.3.2
h h h

G

19.4

19.4.1

16Zi mer
us h
us h
0X00O00O us TMR_CONF|RW 0X0000_O
APB YMH g

0X0004 TMR_CSR RW 0X0631_8
0X0008 1 TMR1_PRD|RW Ti mer 1 0X0000_0
0X000C 2 TMR2 _PRD|RW Ti mer 2 0X0000_0
0X0010 3 TMR3 _PRD|RW Ti mer 3 0X0000_0
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JV\N  ERETERART
0X0014 4 TMR4 _PRD|RW Ti mer 4 0X0000_O
0X0018 5 TMRS5_ _PRD|RW Ti mer 5 0X0000_O
0X001cC 6 TMR6 _PRD|RW Ti mer 6 0X0000_O
0X0020 1 TMR CNT RO Ti mer 1 0X0000_O
0X0024 2 TMR CNT RO Ti nmer 0X0000_0O
0X0028 3 TMR CNT RO Ti mEr 0X0000_0O
0X002cC 4 TMR CNT RO Ti mer 0X0000_0O
0X0030 5 TMR CNT RO Ti mer 0X0000_0O
0X0034 6 TMR CNT RO Ti mer 0X0000_0O
19.4.2 us
163i mer us
[ 31:
prescal e
[6 : |RW 7dh27
apb_cl k=40MHz
prescalyd = 8a.d39
19.4.3
167i mer
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[ 31: {RW 2dho0
[ 29 RW TMR6 _IESRMR1_CSR 5dh3
[24: |RW TMR5_IESRMR1_CSR 5 dh 3
[19:]RW TMR4 _IESRMR1_CSR 5 dh 3
[14:]RW TMR3 IESRMR1_CSR 5 dh 3
[ 9 RW TMR2 IESRMR1_CSR 5 dh 3

[ 4 TER1_ICSR [

[ 4] h 1

1deTi mer H 1dbo

1deBTi mer H

[ &]

1dkO 1dbo

ldk1

[ 2]
[ 4 RW

1dkO H 1dbo

ldk1l

[ ®]

1dhkoO H l1dbi1

l1di1l h

[ O]

1dkO us l1dbi1

l1dk1l msH
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167 3
[31: |RW 3 32dbo0
19.4.7 4
168 4
[31: |RW 4 32dbo0
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19.4.12 3

296



Winner Micro
ik g i 144 Pl T

[31: | RO 3 H 32dbo0

19.4.13 4

[31: |RO 4 H 32dbo
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20.4
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RW 32K h 32K 0X0000_O
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h STANDBY
RW y yh 0X0000 _0
0X0004 | PMU 0 TI MERO
0X0008
0X0014 | PMU I NT_SR{(RW P MU 0X0000_O
204.2P MU
17PMU
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[31:11] | RO 24dbo0

[10] Y 1 lol,O
Ou H
RW

1y H

Sl eep H

[ 9: 6] Y 4d0 1
RW
Wwl28igs

5] DLDGCORE 1db 1

RW 1: ABG

0: DBG
[41] 32K BYPASS 1b 0
RW
h 1 32K40M GR
[ 3] RC 32K H 1dbo
1dlO H
RW
1dl1l H
h Oh 1c
[2] 1b 0
Ou )
RW
1y active i owakeup h
io_sleep_Hlil agMCd
[ 1] Sl eep h G 1dbl
RW

1dkO
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h SSeepHd
h Sl eep h h
OG
YWAKEUPs TI MERO/ Tul RMIER 1
1y WAKEU mh H S eep hWAKEUP
G h WAKEUHR h Sl ee
G
2y TI MEARO G
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h S eep 6
3y RTIC
WAKEUP hRTC h h Sl eep
[ 0] STANDBY h G 1dbo
1dhkoO
l1dhb1l STANDBY
RW WAKEUP h TI MERO/ 1 h
h STANDBYH
h STANDBY h
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YWAKEUPs TI MERO/ Tul RMIER 1
49 WAKEUHmRh H STANDBYhRWAKEUP
G h WA K E U Ph h
STANDBYe
5 TI MEhRO G
WAKEUP hTIlI MERO
h STANDBYe
6y RTHC
WAKEUP hRTC h h
STANDBY
20.4.3P MU 0
17BMU 0
[ 31: 1/ RO 15dbo0
[ 16] Ti mer O 1dbo
RW 1dkO G
1de1 H
[ 15: RW Ti mer O h 16dbo0
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gV

20.4.4P MU
172MU
[ 31: R
[ 8] RW Y 1dbo
1deO
ldhk1l h 1
[ 7] RO 1dbo
[ 6] RO 1dbo
[ 5] RW |RTC W 1dbo
1dkO
ldik1l h 1
[ 4] RW 1dbo
[ 3] RW 1dbo
[ 2] RW |WAKEUP 1dbo
1dke0 WAKEUP
l1dke1l1 WAEKUP h 1
[ 1] RW 1dbo
[ 0] RW Ti mer O Y 1dbo
1dkBO Ti mer O
1dk1 Ti mer O h 1
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RTC h G
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RTC 1 H H H h RTC 2 H h
RTC 1 G
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G
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21.4
21.4.1
RTC 2 32 hRTC P MU G
17RTC
0X000C RTC 1 RTC_R|RW RTC h 0X0000_0
0X0010 RTC 2 RTC_R|RW RTC h 0X0000_0
21.42RTC 1
17RTC 1

[31] |RW RTC 1dbo
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1diO

ldhk1l
30:
28: | RW / 5dbo0
23:
20: ] RW / 5dbo0
15:
13:
7
5 ! |RW / 6 dbb 0

2143RTC 2
17RTC 2
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RTC 1dbo
16] | RW 1dE0

ldhk1l
15]
14: | RW / 7 dboO
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d d G G
d d h h
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22.3
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WD L Dn WDG_CTHRA TO1 hWwbD G
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WD_ LD APB hAPB 160M G
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WD L Dn y WDG_CTR T1/yBWDG
h hwbD G h WD _ CLBITO h
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22.4
22.4.1
17®DG
0X0000 |WDG WD_ LD |RW h OXFFFF_F
0X0004 |WDG WD_VAL |RO OXFFFF_F
0X0008 |WDG WD_CTRIRW 0X0000_0
0X000C |WDG WD_CLR | WO 0X0000_0
0X0010 |WDG WD_SRC |RO 0X0000_0
0X0014 |WDG WD_STATRO 0X0000_0
22.4.2WD G
17WDG
h 32dhffff
APB G
[31: |RW
4w APB 40 MHZ 107s h
OFFFFFFFF/ 40000000
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[ 31:

WD_LD

WD _ VAL

32dhffff

22.44WD G

18WDG

[ 31: 30dh0
1dbo0
[1] |RW 1 dk WDG
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[0] |RW 1dhk 0
1dhk1
22.45WD G

18WDG

31dho0
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18WDG
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[0] |RO G h WD_SRC 1 1db o0
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2331
P WM h PWM_CTL Bit24 0
h PWM_CAP2CTL Bit1l 4 G
G h PWM_CAPDAT(
0 ) PWM_CAP2DADM( e
23.3.2 DMA
0 4 h DMA h
G
23.3.3
P WM G h
h PWM H h h
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P WM
23.4
23.4.1 P WM
18BWM

0X0000 01 |[PWM_CLKDI|RW 0X0000_0
0X0004 23 |[PWM_CLKDI|RW 0X0000_0
0X0008 PWM_CTL RW 0X0000_0
0X000C PWM_PERI O RW 0X0000 _0
RW 0X0000 _0

0X0010 PWM_PNUM
RW 0X0000 _0

0X0014 PWM_CMPDA
RW 0X0000 _0

0X0018 PWM_DTCTL
0X0010Q PWM_ | NTEN|RW 0X0000 _0
0X0020 PWM_| NTST|RW 0X0000 _0
RO 0X0000_0

0X0024 PWM_CAPDA
0X0028 PWM_BRKCT|RW 0X0000_0
0X0020C 4 PWM_CH4 r|RW 0X0000_0
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0X0030 4 1 |PWM_CH4_r|RW 4 0X0000_0
RO 4 0X0000_0
0X0034 4 PWM_CAP2D
0X0038 4 _2 |PWM_CAP2C|RW 4 0X0000_0
23.4.2 01
18BWM _ 01
[ 31: 1RW CLKDI V1 16dho0
CH1
Y (0~65M35) h 0 1e
[ 15: (RW CLKDI VO 16dho0
CHO
CH1
23.4.3 _ 23
18PWM 23
[ 31: 1RW CLKDI V3 16dho0
CH3
CH1
[ 15: {RW CLKDI V2 16 dho0
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CH1

23.4.4
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[ 31: {RW CNTEN 5dbo0
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11y

Y h CHAWCHRBCHBRCH1 CHQ

[ 26] - - 1dbo

[ 25] | RW CAPI NV 1dbo

10y

1db1u h

[ 24] |RW CPEN 1dbo

1bOw CHO hRCAPDARCAPDAT H

1blu CHO h P WM h RCAPDAT

y FCAPDAT y

[ 23: |RW CNTTYPES3 2dbo
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20 & y h PWM
2b1 6 y PWM §
W PWM h h
G
[21: ]RW CNTTYPE2 2dboO
CH2
CH3
[19:]RW CNTTYPE1 2dboO
CH1
CH3
[17:1RW CNTTYPEO 2dboO
CHO
CH3
[15: |RW TWOSYNCEN 2dboO
2
1cb0u 2
11y 2 h
PWM_CH®WM_CH1 h PWM_CHOHPWM_ CH
PWM_CH3 h PWM_CH?2
15bi tCH3 CH2
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14bi tCH1 CHO

[13]

1dbo

[12]

RW

POEN

P WM

1b0w P WM

1dbly P WM

CHO

1dbo

RW

CNTMODE

P WM

10y

1l

WCNTMODE

hPWM_CMPDATH

P WBULP W2LP W1 P WO

4 dh O

[ 7]

1dbo

[ 6]

RW

ALLSYNC

1dbO0u

1lobM

EN

hP WM_ CHFOWM_ CHPIWM_CHP WM_ CH 3

h PWM_CHO

1dbo

[ 5: 2

RW

Pl NV

P WM

1b0w P WM

4 dbh O
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1l P WM
" P WBULP WEBLP W1 P WO

[1: 0] RW OUTMODE 2dbo0
1db0u
1 lobM
BI T1 CH2 CH3
BI TO CHO CH1

23.4.5
18PWM

[ 31: ]RW PERI OD3 8 doh 0
CH3 ( wperiod 255)
d y ydu
i PERI OD h YPERI Op + 1
i =YCMP41YPERI Op + 1
i CMP > =P E4wR VO\D
i CMP<PERPWOWD YPERI-OBPh YCMP §
i CMP=®WM PERIhOD 14

d dw

a PERI OD

Y

2¥YPERI OD+1
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FAANR X ik

i =(2* CMPH2AYPERI O+ 1
U CMP>PERPWM
U C MP < = P E4RA VO\ND =2¥PERI-ORP + h

=y 2* CyP1
U CMP = ® WM 2* PERINOD+ 1 1G

yd d h 256

h YNy Y Py h

Y 40 MKz f_diwf _div = HNMHZ
Y16 bye t f _outmdt output BPf diw /

4 PWM h

[ 23 RW PERI OD2 8 &bh 0
CH2 ( yuperiod 255)
PERI OD3
[15: {RW PERI OD1 8 d&bh O
CH1 ( yuperiod 255)
PERI OD3
[ 7: 0] RW PERI ODO 8 dbh 0
CHO ( yuperi od 255)
PERI OD3
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FEK % 178 ok LT
23.4.6
19PWM
]
[ 31: ]RW PNUMS3 8 doh 0
PWM3
PWM3 PNUM3 PWM PNUM3PWM h
h
[ 23:1RW PNUM?2 8 dbh 0
P WM?2
PNUM3
[15: {RW PNUM1 8 dbh 0
PWM1
PNUM3
[ 7: 0] RW PNUMO 8 doh 0
P WMO
PNUMS3
23.4.7
19PWM

[ 31: ]RW CMP3 8 doh 0

P WM3
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JV\ EREERRT
d y ydu
U PERI OD h YPERI Op + 1
i =YCMP§1YPERI Op + 1
a CMP > = P E4rRA VO\ND
a CMP< P ERP WD YPERI-OEPh YCMP ¥
U CMP = ® WM PERIhOD 14
d dwu
U PERI OD Y 2¥PERI OD+ 1
i =(2* CMP2VIPERI OD+ 1
a CMP>PERPQD
a CMP < = P E4PIVMOVD =YPERI-OMP+ h F2* CuMP1l
U CMP = ® WM 2* PERINOD+ 1 1G
h YNy Y Py h
40 MHz f_diwf _div = RHNMHz/ |
Y16 byjs t f outpmdt output KPf _diw / P
4 PWM h h
G
[ 23: ] RW CMP 2 8 &bh 0
P WM?2
CMP3
[ 15: {RW CMP1 8 d&bh 0
PWM1
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CMP 3
[ 7: 0] RW CMPO 8 dbh 0
P WMO
CMP 3
23.4.8
19PWM
[ 31: 1 - - 10dhO
[21] |RW DTEN23 1dbo
2 3
h G h
Oh
10U
1 kb
[20] |RW DTENO1 1dbo
0 1
DTEN23
[19: - - 2dbo
[17: 1RW DTDI V 2dbo
2 dsbw 0 V40 MKz
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2 dsbwo 1 V40 MKz

2 dobyl O Y40 MKtz

2 dobyl 1 Y40 MKtz

[ 15: {RW DTCNT23 8 doh 0

8bit h DTDI V

[ 7: 0] RW DTCNTO1 8dhO

8bit h DTDI V

23.4.9

19BWM

[ 31: - - 24 dho0

[ 7] RW DMA _request _ EN 1dbo

DMA_request

1bOu DMA_request

1blu DMA_request

[ 6] RW FLI EN 1dbo

10w

11y
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u CHO

[ 5] RW RLI EN 1dbo0

10y

11y

u CHO

[ 4: 0] RW Pl EN 5dbo0

P WM

10y

11y

Y Oh P WM PWM_PNUM G

23.4.10

19WM

[ 31: 1 - - 12dho0

[ 9] RW OVERFL 1dbo

1dbO0u h h

1db1u h h

Y CFLIERLIHWF Dbit

[ 8] RW FLI FOV 1dbo
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1Oy CFI LE h
lbly CFI LE h
4 CEILE bit
[ 7] RW RLI FOV —
ldO0w CRI LE h
1bly CRI LE h
“ CRILIF Dbit
[61 |RW CFLIF —
10U
11y h X
“ 1h H
“ CHO
[ 5] RW CRLI F —
1db0u
1db1lu h 1
“ 1h H
“ CHO
[ 4: 0] RW Pl F —
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Ny Zaly
BBk B AR 4 L T
P WM
P WM P WM h 14 1h
" h P WHP WBWPP WRP W1 P WO
23.4.11 0
19BWM 0
[31: ]RO PWM_FCAPDAT 16dho
h
[15: (RO PWM_RCAPDAT 16 dho0
h
23.4.12
19BWM
[ 31: 1] - - 16dho0
[ 15: ] RW BRKCTL 5dbo0
10U
1db1lu
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i) >/ Zily -
FAAN FEK 2 A g R T
[ 7: 3] CHHCHBICHBRCHL1 CHO
[10: - 3dbo0
[ 7: 3]RW BKOD 5dbo0
1b0u h P WM
1db1v hP WM
[ 7: 3] CHHCHBICHBRCHL1 CHO
[2:0 - 3db0
23.4.13 _ 4
19PWM 4
[31: 1RW CLKDI V4 16 dho0
CH4
Y (0~65Mm35) h 1c
[ 15: {RW PERI OD4 8 doh 0
CH4 ( ywperiod 255)
d y ydu
it PERI OD h YPERI OP 1
U =YCMP41YPERI Op +
U CMP > =P E4wR VO\D
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JV\ EREERRT
a CMP<PERP WD YPERI-ORPh YCMP ¥
U CMP = ® WM PERIhOD 14
d dwu
U PERI OD Y 2¥PERI OD+ 1
U =(2* CMPH2QYPERI O+ 1
a CMP>PERPWM
a CMP < = P E4PIVOVD =XYPERI-OMP+ h F2* CMP1
U CMP = ® WM 2* PERINOD+ 1 1G
yd d h 25&
h YNy Y Py h
Y 40 MKz f_diwf _div = HNMHZ
Y16 bye t f _outmdt output BPf _diw /
Yy PWM h h
G
[ 7: 0] RW CH4 8dho
P WM4 PNUM4 PWM PNUM4 P WM h
h
23.4.14 4 1
19BWM 4 1
[ 31: 1 16dho0
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JV\ EREERRT
[15: {RW CMP 4 8 dbh 0
CH4
d y ydu
U PERI OD h YPERI Op + 1
i =YCMP§1YPERI Op + 1
a CMP > = P E4rRA VO\ND
a CMP<PERPWWD YPERI-ORPh YCMP ¥
U CMP = ® WM PERIhOD 14
d dwu
U PERI OD Y 2¥PERI OD+ 1
i =(2* CMP2VIPERI OD+ 1
a CMP>PERPQD
a CMP < = P E4PIVWOVD =Y*PERI-OMP+ h I2* CuMP1l
U CMP = ® WM 2* PERINOD+ 1 1G
h YNy Y Py h wu
40 MKz f_diwf _div = BRNMHz/ |
Y16 bys t f outmdt output PePf _diw /
Yy PWM h h
G
[ 7: 5] - 3dbo
[ 4: 3]RW CNTTYPE4 2dboO
CH4

333




W Winner Micro
I\ BEEMET

2 dbbw 0 y h y

2 dbw 1 y h PWM y

2 dobyl O y PWM y

[ 2] - 1dbo

[ 1] RW CNTMODE 4 1dbo0

CH4

10y

11y

wCNTMODE hPWM_CMPDAT

[ 0] RW Pl NV4 1dbo0

CH4

1b0ow P WM

1dbly P WM

23.4.15 4

19PWM 4

[31: 1RO PWM_FCAP2DAT 16dho0
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[15: {RO PWM_RCAP2DAT 16 dho0
h
23.4.16 4 2
20PWM 4 _2
[ 31: 1] - - 21dho0
[10] |RW DMA_request2_mask 1dbo

DMA_request 2

1Oy DMA_request 2

1bluDMA_request 2

Y CH4

[ 9] RW FLI EN2 1dbo

10y

1db1u

Y CH4

[ 8] RW RLI EN2 1dbo

1dbO0u

1db1u

Y CH4

335




W Winner Micro
VN BEER T

[ 7] RW OVERFL?2 1dbo0
10w h h
1db1u h h
W CFLIERLIF bi't
W CH4
[ 6] RW FLI FOV2 1dbo0

ldb0w CFI LE h

lbly CFI LE h

! CFILIF bit

“ CH4

[ 5] RW RLI FOV2 —

1b04 CRILE h

lbly CRI LE h

4 CRI LW bit
4 CH4
[4] |RW CFLI F2 —
1db0u
11y h 1
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Y CH4

[ 3] RW CRLI F2 1dbo

10y

ldoly h 1

Y CH4

[ 2] RW POEN2 1dbo0

P WM

1b0ow P WM

1dbly P WM

Y CH4

[ 1] RW CPEN?2 1dbo0

1Oy CH4 hRCAPDARCAPDAT H

ldblu CH4 h P WM h RCAPDAT

y FCAPDAT y

Y CH4

[ 0] RW CAPI NV2 1dbo

1dbO0u
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11y

CH4
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24 QFLASH
24.1
W80 0 QFLASH h QFLASH h

" CACHE QFLASH &

24.2
FLASH
FLASH SPI
FLASH 24 32
FLASH
24.3
24.3.1
FLASH 0x 080000 o G
24.3.2
FLASH SPI h FLASH h
FLASH G
24.3.3
F ash FLASGMDcommantd
h h h addr es de h DAT 1h
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h CMD_START command _blh FLASH G
24.3.3.1
FLASH FLASH QI OQPI h FLASH Ql OMQPI M
1h QI O QPI FLASH G
24.3.3.2
FLASH h 04000 0000 ~ O0Ox4000 O03ff
h RSA G h FLASH
0x4000 O00O0O c FLASH 04000
0000 fl ash
24.3.3.3
256 h QFI ash G
h h G
G
Q o “a~ﬁ) Y
D I " H
A 4
5 -
\ 4
L RSABUF §
24.3.3.4
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JV\ BREEM AT

WR SR

PR

SEsector

BE32KI ock

HBEG6 4 Kl oc k

CH

BUF Q~

Y

Q o
DAY i LEN

PP

Y

5 -
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s fE 0 L T

V' A A
24.4
24.4.1
20QFLASH

QFLASH 0X0000_0O
0X0000 _( CMD_1 NFO
0X0000 _( CMD_STAR 0X0000_0O
0X00008 (FI ash Fl astR QFLASH 0X0000_0O
0X0000C(Remap Re map Re map 0X0000_O
0X000QO(ADDR FIl ash_AD 0X0000_0O
0 X000 a4 ( DECRY®PR 0X0000_0O
0X0000a 8¢ DECRYBARA H 0X0000_0O

QFLASH 0X0000_0O
RSA G

0X0000 _(

QFLASH RSA

RSA_BUF
4QFLASH RSA
0X0000 _(
Y

24.4.2

20@DFLASH
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s fE 0 L T

V' A A
[ 31] |RW | 1u CMD_STARRAddrle6&NMD_START Address20/1dbo0
h Addres## Oh 24
[ 30] |RW | 1u CMD_START CRM 1dbo
[29] |RW 1y CMD_|I NF®u mmy 1dbo
[ 28: |RW +1 CMD_I NFO Dummy 3dbo
[25: | RW +1 CMD_1 NFO 10dbo
[ 15] |RW | 1u CMD_ I NFO 1dbo
[14] |RW 1y CMD_1 NFO h RDSH RLIQI ORUR 1 db O
RDPDRIRE R
[13] |RW 1y CMD_1 NFO WR S R 1dbo
[12] |RW | 1u CMD_1| NFO PP 1dbo
[11] |RW | 1u CMD_ | NFO SE 1dbo
[ 10] |[RW | 1u CMD_I NFO BE 1dbo
[ 9] RW | 1u CMD_ I NFO HBE 1dbo
[ 8] RW | 1u CMD_1I NFO CE 1dbo
[ 7 RW |CMD_I NFOh QFl ash h QFl ash @ 8 dub 0
24.4.3
20Q@FLASH
[31: 1RO Reserved 3dbo0
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IV EREERET

[ 28] |RW 1 h h G 1dbo
[27: |RW Addressy 19: 0] A 1h Addr e 29 G|20dbo
[ 7 :|RW |CRM[#: 0] CRM 1h CRM o6 8 dub 0

245 QFLASH

20Q9FALSH

Write Enabl e 06 H WR E N
Write Disabl e 04 H WR D |
Read Status O5H RDSR
Write Status O1H WR SR
Fast Re ad OBH FR
Quad I O Fast Re|EBH QI OFR
Page Program 0O2H PP
Sector Er ase 20H SE
QFL ASH G
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25 PSRAM

25.1

W80 0 SPI/ QSPIPSRAM h PSRAM h PSRAM

G 80 MHdz

25.2

PSRAM

SPI QSPI

SPI/ QSPI

BURST I NC

PSRAM

25.3

PSRAM Pseudo static randlmm access meanor YSRAM

h h h h G SHIQSPI
G S CIK cs 4 | ®©W8 00 PSRAM
SPI/ QSPIPSRAM h 80 MHz 6 4 Mb
25.3.1
SClISPI hSCLK PSRAM_CTRLP7: 4] 3h AHB
4 6
CQSPI
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JV\ BREEM AT

SI @6 P I hQSPI SD[ 0]

SI @B PI hQSPI S]

SI @DSPI SD[ 2]

SI @®SPI SD[ 3]

25.3.2

PSRAM PSRAMSPI QSPI h Sk

PSRAM_CTRIS[PI] &

PSRAM_CTRL[G] SPI h 64 SCLK h

72 SCLK 6

PSRAM SPI h PSRAM_CTRL[ h] PSRAM 3 Hih
PSRAM_CTRL1] hPSRAM QPI h

16 SCLK h 22 SCLK &
PSRAM QPI h PSRAM_CTRIO[ h] PSRAM F 5
PSRAM_CTRLh1] hPSRAM SPI ¢
PSRAM h G

2533PSRAM

PSRAM h PSRAM_CTRLIp O] PSRAM
h PSRAM 66/ 9% ¢ SPI h 8 SCLK tCPH + 8
SCLK @ h PSRAM_CTRE[ 0]

PSRAM SP | G
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JV\ BREEM AT

¢ PSRAM_CTRL] 0]

T h PSRAM_CTRL[ 0]
y PSRAM
P PSRAM_CTRL

2534PSRAM

PSRAM SRAM h / G

2535BURST

PSRAM_CTRL][ 2] AHB BURBT AHB HBURST
1/ 3/ 5h7 AHB / h PSRAM h
word / CS h / wor d G
OVERTI MER CS h HCL K h BURST h
0 h h word / h
BURIS h CSs h AHB / WORD
G
PSRAM WRAP BU R ShT PSRAM WRAP BWRST

PSRAM_CTRLO§ 2 ]
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IV EREERET

25.4
25.4.1
20BSRAM
0X0000 ¢ PSRAM_CT|PSRA 0X0000 _0
0X0000 _¢ OVERTI ME|CS 0X0000_O
25.4.2
20BSRAM
[ 31]2|RO | RSV db 0
11 RW |HSKMHalfsleep mode 1dbo
1y PSRAM
Ou
[10] 8/RW |t CPas h AHB h 1h 3d.d 6
psram h
[7:14 |RW |sSPI 4d.d 4
2 h
[3] RO |RsV
[2] RW I NC_EWRST 1dbb O
1y AHB BURST
Oy BURST
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VooEE i —
FAAN FERG R A 1 L
[1] RW |QUAD 1db 0
1 PSRAMQPI h 0 SPI
PSRAM G
[0] RW |PSRAM 1db 0
1 PSRAM h
25.4.3
20CS
[110] |RW h cCs h  BURST 1 0
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26 ADC

261 ADC

Si gndee | ABC h 4 h h

26,2 ADC

DMA H

1K He

26.3 ADC

26.3.1

ADC PGA+SDADE PGA h SDADC hSDADC

16 bADE h ADC 2.5 LDOh h

Vi nma2x. V& h 26 . 8.6

26.3.2

0 x (1418] GW800 ADC 4 G

0 x 01418] 4 h 4 2
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IV EREERET

4 hADC h of fset @6
4bb1 hidbb1 h¥Udbb1 10
h h G
26.3.3
ADC h 0xal BI B G
048 BIIP] G 18b i t h
cADC 040 BI6[[ h 0 h ADC
Comp _dhatlaNT_CMP 1h H 1 h
ADC Comp _dhatlaNT _CMP 1h G
26.3.4P GA
0X8 Bl T([h85 4 h

0X(®B:]7GAI N_CTRL _¥ GAGMI: B2

0X(O®B EGAI N_CTRL _PGAGAIRNE10111 §

PG A GAI N_PGA=GAN1* GAI N2
PGA y y
[ 8:
[ 6: 4 00 01 10 11

000 1 2 3 4
00 1 16 32 48 6 4
010 32 6 4 96 128
011 6 4 128 192 |256
100 128|256 |384 |512
101 256 |512 (768 |102/4
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IV EREERET

h h GAIl N2 G
26.3.5 VCMI N
PGA VCMN h h G
VCMI N h PGA

0X400D®@BI[TM6H1I1 10000 0VCMIdeTf aul t h1s t383IOV 1 mV

Vsignal
PGA ouT
VCM
3N ¥ A
26.3.6Bypass
Bypass_pga O0X8 BI 3 Oh hPG A H 1h PGA h
SDADC h h bypass

Bypaseasf 0 X0 8BI [Th oh hSDADC H 1h SDADC
ref h h h bypass
26.3.7SDADC
SBDC ADC_RESULT h OXOBIITT®
SBDC h SDADC y yh
h SDADC 0 y 1 00 0 0000 0000 0000 Gitd
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SDADC h ADC_RESULT[Y17:0]16 yh
y2 ADC_RESULTYh17] G
SDADCI12bi t hADC ADC h 16b iht
18 bhi t Mebit 18bi(tl18bRL6DbI*th

16Wi tADC_RESULE[ 17: 2]

h LS B h 18bit 16bith
YADC_RESUYhT[ 1: 01]6 Wi t ADC_ RESUWR[ 1718BDit
h LSB 68. YuV LS BG
26.3.8
NT O PGA SDADC 2.V5 LDONh h
G
Vip Vi ¥n h Vinn VCMIyN vdi Vi mp
Vi hn Venm=Vi np+VdPGA) / 2 GAI N1 GAl MPGA

GAI N_PGA=GAN1* QAI2N32

OV¥i kR .IBBOVY ing2 .V
OV¥cnf Vdi f f * @GAI N1)/ 2
Vem+(Vdi ffEB5APML) /2
OVk. 20Wdi ff* GAIHN _PGA) / 2

1. 2(Wadi ff*GAIKR.BWA) / 2
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IV EREERET

26.4

16 h 0 G
26.410f f set
1 , 0X04 OxE 018 Yoffsey/ SADCHOP

| SDADC/ LDO

2. 0X8G8h PGA x1 IPGACHOP |/ PGA & h
0OX8I T[8: 4] h y hof f set
y
3. 0X4000BET3]=-82 8 SDADC 1 MHea
0 & h
4, 2 mb ADC_RESULT h 26.3.7 h y
ADC_RESULTYh17] h 16bite 10 h 2 mh

code _offset

26.4.2

1 2641 of f seh codef fset

2. 0X 406-80 & Y channéll channgl/l BSADCHOP
/| SDADC/ LDO ¢ 0X04[Bh1: 8 channel h 26.3.2
3. 0X8G8h PGA x1 IPGACHOP | PGA @ h
0X®: 4] h h 26.3.4 263. 8

4. 0X4000@Ei182 & SDADC 1 MH&z

2 & h
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IV EREERET

5. 2 mhk ADC_RESULT h 0 X({J1I07 Ic0 26.3. 7 h
y ADC_RESULTYh1 7] h 16bitcbé.
10 h 2 mhb code out
7. vindi f f=(ca«dhdhaeowtl f sGAI)NP BSB/L SB
68. 5uV
26.4.3
1 26. 1 of f seh code_offset
2. 0 ¥ 40=-8h Y channhel VOOMIYN SDADC_CHORBDADC
/| LDO ¢ 0XJ4 1h 8 channel h 26.3.2
0 X40088h PGA x1 | PGA_CHOPPGA ¢ hVvCMI N
0X4HmMO0D2G®:]11 0X & :]4 h h 26.3.4H,
26.3.5 26.3.8
3. 0X4000@aE1-82 & SDADC 1 MHz
2 8 h ;
4. 2 mhk ADC_RESULT h 0% 0L 713c0 26.3. 7 h
y ADC_RESULTYh1 7] h 16bite
10 h 2 mh code ;out
5. vin_singl e=c(ocdoed eo fofust@A I) N _L+S@A M LSB
68. Hw\ CMN 1.311V
26.4.4
1. 0X0@%0 B y y/ SDADC_CHORBDADC/ LDO
y
2. 0X0B8%8BPGA x4 | PGA_CHOPPGA H
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IV EREERET

3. 0X40000ElaRp®&a5: SDADC 1 MHe&
28 h H
4. tempsensor ORXRCHAh TempSensohal _offset ht emp1l?2

TempSens«dr ;

5. 2 mhk ADC_RESULT h 26.3. 7 h y
ADC_RESULTYh1 7] code_put1l

6. tempsensor ORXCHBh TempSensohkal _of fsetlht empl?2

TempSensxdr H

7. 2 mhk ADC_RESULT h 26.3. 7 h y
ADC_RESULTYh1 7] code 25 ut

8. 4 7h 10 h code _ouctolde 20ut code_outlavg

code 2avuly

9. Vitempefe outcbaeg2avyg)i 1GempSensor =Vt emp
*Y L S/B#h LSB 68. Yu\uUSB 16bit h
5 7 h 18bithl8biAl6bi*th 18bit AL S/B¥
10. h h

Vtemp(15.548% +4444.1

9 Vt emp h GY h y
h u
h y=kx+b k y 15. v 8 b G
h y 2 Beyh Vt emp h Vt emp
=(15.548*( +11) BhkDb bh romf | ashh
4444.1nhn h G
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26.4.5

1 26 ..4 of fseh code offset

2. 0X0@®»0 & y y/ SDADC_CHORBDADC/ LDO

3. 0X0@83hPGA x2 | PGA_CHOPPGA

4. 0X4000@Ei1=®B SDADC 1 MHz 28

h

5. 2 mhk ADC_RESULT h 26 . B .h y

ADC_RESULTYh17] h 16bi tec 10 h 2 mh
code Hout
6. Vpower =( cecded eo wtf f set2) W LSBRSB+ 1
68. 5uV
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IV EREERET

265 ADC
26.5.1
2080
ADC 0X00MOOO
0X0 @0 ADC ADC_RESULT
0X0 004 ADC ADC_ANA_CTH ADC 0X00®mOO4
0X0008 PGA PGA_CTRL PG A H 0x0o000_000O
Tempensor H [Ox0000_000O
0X000c TEMP _CTRL
O0x0010 ADC ADCCTRL AD C H 0x0050_05
O0x0491 ADC ADC_I NT_STAADC H|{0®000_000O0
00018 CMP_VALUE Ox 00 MM®OO
265.2ADC
2080
[LRHO]|RW ADC h bit 18bid s h G 1dbo
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26.5.3ADC

218DC

RW

ADC

4 dob0 A1 NO

4 dob0 AT N1

4 dOb0 MOA 1 N2

4 dOb0 MIA1 N3

4 dobl RSV

4 ddbl HIRSV

4 dobl MRSV

4 ddbl MRSV

¢ DMA

¢ DMA

¢ DMA

¢ DMA

4 dlb0 1Al NO/ Al N1

4 dlb0 1Al N2/ Al N3

4 d1b0 MR SV

4 dlb0 MRSV

4db1400

4dbl1401

4 dbb 1ldudfof set

4 db14R3V

h DMA 0

h DMA 1

h DMA 2

h DMA 3

¢ DMA h DMA

¢ DMA h DMA

DMA 2

DMA 3

4db 1000

(7]

RS V

ldb O

[6:15

RW

chop_enr

2d,b00
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LDO PD

Chop_ens e
sdadc PD
[4] RW

Ou

1y

3] RO RS V =™

Pd _sdadc —
sdadc
[2] RW

1y

Ou

Rstn_sdadc e

(1] RW
Oy

14

en_| do_sdadc o

0] RW Apc NBO

Ou 1y
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26.54P GA

21RPGA

Gain_ctrl _pga 5dd0

8:14 |RW PGA H

Bl T[ 8: 7GAI NBI[T6: 4] GAI N1 Section26

Bypass_pga 1 dob

pga

1y pga

Ou

Bypass_ref 1db O

1y

Ou

Chop_enp 1dbo
PGA
[1] RW

14

Ou

En_pga 1db O
Pga
[0] RW

1y

Oy
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2655T EMP
212
e |
Gai n_temp 2ddo
t emp
Gain
[5:14 | RW 00 - 2
01 - 4
10 - 6
11 - 8
[342] |RO RSV 2dbo
Cal _offset _templ?2 1ld.b 0
[1] RW
TEMPSEN offset
ON_TEMP 1dbo
[0] RW lyt e mp
Out emp
2656 ADC

213

ana_swth_ti me 10hdd 50
[292 0 | RW
h h 80 pchk2u
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Fva
[1918|RO RSV 2dbo
ana_init_time 106hdd 50
[174 8] | RW
adc_sthart h 80 pchk2us;d
(7] RO RSV 1dbo
(61 RwW Cmp_pol ldb 0
00 adc_result >=cmp_value
lyadcresul t<cmp_value
[5] RW Cmp_int_ena ldb 0O
1v
Ou
[41] RW Adc_cmp_enabl e ldb 0O
luadc
Owadc
B3:2]|RO Reserved 2 0
[ 1] RW Adc_int _ena 1d,b O
14 ADC
0w ADC
[0] RW Adc_dma_enabl e 1b0
1y d ma
Ow d ma
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Bk B 1 1l AL T
265.7TADC
21ADC
1] RW Cmp_int 1dbo
h h 1
[0] RW Adc _int 1db 0
h h 1
26.5.8
215

[17: 0/R/IW Cmp_value 1880000
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27 Touch Sensor

27.1
W
A 16 Touch Senkor
A Touch Sensol
A H
27.2
W8 0 0 h h h
G h h
G
h
G h h MCU @6
|
NT |
T
ADCAPDETLKOHT— -
o UUUUUUUUUUU UL DUUEUL

366



W Winner Micro

IV ERERTERRT
27.2.1
1. Touch_CRAh h h | @ Touc@BR
scamperiod h 16 nes 10 160ms
16 GCAPDET_CNT I O h NG h
h I O h
Nh N-26
2. Tout O G + h H
3. Touc@GR[ O], G
4 . h | B I O h G
scameriod 0] G I O
I O h > + h h 0x44
PADSTATUS 1h GPAD_STAUS O.
27.3 Y
21%ouch Sensor
0X0000 _ Touc CR Touch Sensor 0X0000_O
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0X0000 _ 0X0000_0O

~ ToucSkenso

0X0000 _

0x 00000 4 Il nSource 0O0x000mmmWOoO0

273 1Tou&Sensor

21Tou&knsor

[B1: 2¢ RW Scan_period 6dd10
h 16 n scameriod 6dd10, 160 ms
)
[ 250] RW CAPDET_CNT 6d2 0
CAPDET G
Y h h
Nh N-26 6d.d 2h0 18 CAPDET
G
[19: |RW Touch Sensol bit G 1 &y
0X 0090 H
0x 0 A9 H
0x 0 @9 H
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R 1 1% P T

0x0 00 3:

K

OXFFFF: 16 H
[3:1]RW |RSV 3 @b

RW 1dbo

[ 0] 1y H

Ou H
27.3.2

218

[22:8] RO Touch Senor 1 14ddo0
[71 RO RSV 1db 0
[6:0] RW Touch Senor 1 7dd50
27.3.3

219

[31:16]

INT _EN
bit1l
bit1l

I O

I O

16.d0
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RW PAD_STATUS/ I NT_SOURCE 1@&dO
bit1 PAD H
[15:0]
bito PAD H
1 0
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28 W800

28.1

0 1
HPROT[ 3] uncacheabl e cacheahbl e
HPROT[ 2] uRsecurity security
HPROTI[ 1] User super
HPROT][ 0] Code dat a
W8 0 0 sram G
281.1SRAM (SASC)
SRAM SRAMFLASH h SASC
, 8
, 4
., Secussiutper
, CPU AHB YHRESRhF 1
G
DMA G
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28.1.2 I P YTI pC
APB h h APB G
Yiptrustyhvl] d=1 sec WHPIROT[ 2 PPROT[y2] =1
h h G
28.2
Sasc bl
Qibabusel Alioarecs Ahb bus signalsto sram_b1 ‘
Ahb_to _sram_b1l
Sam_bl_haddr Region Address hit
Rd_deny hresp >
Sam_bl hprot Access control -
wr_deny ”
Sasc_blw
> Configuration_bl Save hsel >
Ip_trust_vid
APB BUS TIPC > Configuration_b2 Save hsel
- Ahb_to_apb Save psel >
TIPCw
28.3
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283.1SASC

B31:1 - -

[15:|sram regionl¥ regiol2dbb00

[13:lsram regionl® regio2dbb00

[ 1l1:|sram regionb regiol2bb 00

[ 9: 8§sram regioni® regi ol2bb 00

[ 7: 6lsram regionlB regi o|2Lbb 0O

CAR OXOl[5: 4sram regionl2 regi o[{2db00

[ 3: 2/sram regionil regi ol2bb 00O

[([D] |[sram regionO 2Lbb 00
OOunsecu-uistey
O1l: -suencu-siuper
10: secsierty

11: sesupeéety

31: 8 --

7 regiont? h regio

6 regoon h regio
CR O0x 4

5 regbon h regio

4 reg#éon h regio

3 regidon h regio
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2 region h regio
1 region h regio
0 regioon

Oy 1u
B31:1

[ 15:/regi on7 hAP uns ecu-r

[ 13:/region6 hAP Uuns ecu-r

[ 11:|regi on5 hAP UunRsS ec u-r

[ 9: 8regi on4 hAP UunRs ecu-r

APO 0x 8
[ 7: 6lregi on3 hAP UunRs ecu-r

[ 5: 4regi on2 hAP UunRs ecu-r

[ 3: 2lregionl hAP unRs ecu-r

[ D] |[regionO0 hAP UunRs ecu-r

0O R/ W 0110 :RWO Nl
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gV

JK s 11

il

Jv

f LT

Ch

Ox C

Access

B31:1

[ 15:lregion7 hCD UunRs ecu-r
user

[ 13:lregion6 hCD UunRS ecu-r
user

[ 11:|regionb5 hCD UunRs ecu-r
user

[ 9: 8regi on4 hCD UunRs ecu-r
user

[ 7: 6lregi on3 hCD UunRs ecu-r
user

[ 5: 4region2 hCD UunRs ecu-r
user

[ 3: 2lregi onl hCD UunRs ecu-r
user

[ (D] |[region0 hCD UunRs ecu-r
user
00 Date ,Ppcese Fec
01 Data Access
100pcode Feche
l11Dat a, Opcode al l
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B31:1
[ 15:|regi on hA P Uunsecu-r
super
[ 13:|region hA P Uunsecu-r
super
[11:|regi on hA P UunRs ecu-r
super
[ 9: 8regi on hA P UunRs ecu-r
super
AR ORXO[ 7: 6/region hA P UuRS ecu-r
super
[ 5: 4regi on hA P UunRs ecu-r
super
[ 3: 2/regi on hA P Uuns ecu-r
super
[(D] |regi on hA P UunRs ecu-r
super
0G R/ W 01: RO Nlo
Access
[31: 1
co Ox14[ 15:iregi on7 hCD UunRs ecu-r

super
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[ 13:lregion6 hCD UnRS ecu-r
super

[11:/regionb5 hCD UunRs ecu-r
super

[ 9: 8region4 hCD uUunRs ecu-r
super

[ 7: 6/regi on3 hCD URS ec u-r
super

[ 5: 4region2 hCD UunRsS ec u-r
super

[ 3: 2lregionl hCD UunRs ecu-r
super

[ (D] |[regi on0O hCD UunRs ecu-r
super
00 Date ,Ppcesie Fec
01 Data Access
100pcode Feche
l11Data, Opcode all

[31: 1

[ 15:|regi on7 hAP secu-uist

AR 0 48
[ 13:|/regi on6 hAP secu-uist
[11:|regionb5 hAP secu-uisE
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[ 9: 8region4 hAP secu-uist

[ 7: 6/regi on3 hAP secu-uisE

[ 5: 4region2 hAP secu-uist

[ 3: 2lregionl hAP secu-uist

[(D] |[region0O hAP secu-uist
O R/ W 01: RO Nlo

Access

31: 1

[ 15:/region7 hCD secu-uist

[ 13:/region6 hCD secu-uist

[ 11:/regionb5 hCD secu-uist

[ 9: 8region4 hCD secu-uist

[ 7: 6)/regi on3 hCD secu-uisE

CD2 Ox1{[ 5: 4region2 hCD secu-uise

[ 3: 2lregi onl hCD secu-uisE

[ D] |[region0O hCD secu-uisE
00 Date ,Ppcesie Fec
O0iData Access
100pcode Feche

l11Data, Opcode all

31:n 0

REGI QOx 2

n: 8 |[BAddhregODon hn sram
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sraeam2kmd=20

sram=64kB, n=21

7:5 3dbb 00O

4: 0 |[RSihzreegi ®8hde
0010418

00110: 8B

10001: 16 KB

1001302 KB

n: 8 |[Baddhregilon

REGII1GO0 x&
7:5 3bb 00O

4: 0 ([regis®hie

n: 8 |[regikon

REGIZZO0 x&
7:5 3bb 00O

4: 0 [regikRehnze

REGIXJ0x@2n: 8 |[regBon

7:5 3dbb 00O
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REGI14Q 0 80

7:5 3dbb 000

REGISCO0 84

7:5 3bb 00O

REGIEQO 88
7:5 3dbb 00O

REGITQO8(C
7:5 3dbb 00O
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28.32T1 PC
31:18 0
17 BTmodem 0

1y Oy

16 | 2 S 0
15 P WM 0
14 LCDBriver 0
13 RFrRontroll er 0
12 ti mer 0

i ptrust/Ox011 watch dog 0
10 PORTB 0
9 PORTA 0
8 UARTS 0
7 UARTA4 0
6 UART3 0
5 UART 2 0
4 UART1 0
3 UARTO 0
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2 SPI SMAR 0
1 SAR ADC 0
0 | 2C 0
31:18 0
17 RF BI ST 0
1v Ou
16 SDI O Wrapper 0
15 SPI _HS 0
14 SDI O 0
13 0
12 SEC 0
11 MAC 0
i p_trusO0Ox410 BBP 0
9 MMU 0
8 0
7 P MU 0
6 BT 0
5 GPSEC 0
4 DMA 0
3 RSA 0
2 PSRAM 0
1 FLASH 0
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0 SDI O HOST 0

284
28.4.1 ySAS7C
28.4.1.1
SASC Y

CAR Cpusecusiupegr G

cp u unsecu-siupegh UuRsecu-uiseyregi on

G

Cpusecu-siupeh G

CAR 16dhedhe 4 reigonlOregi ondunsecu-uisty cpu
unsecu-siuphercpu REGI ONREGI GN4 CRQ] , CARR[41]: O] ,

APx[ 9:8], CDxdg 1: 0], CDxJ[ 9: 8]

28.4.1.2
SASC 8 regh&mnGl ONx[ 31: 8]
25 2 h hSi ze Y

SI ZE

00101: 4 B;
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00110: 88B; Baddrx[ 0] = 0
00111: 16B; Baddrx[ 1: 0] = 0
01000: 328B; Baddrx[2: 0] = 0
01001: 648B; Baddrx[3:0] = 0
01010: 128B; ] ®Baddrx[4:0
01011: 2568B; Baddrx[5: 0] = 0
01100: 5128B; Baddrx[6: 0] = 0
01101: 1KB; Baddrx[7: 0] = 0
01110: 2KB; Baddrx[8: 0] = 0
01111: 4KB; Baddrx[ 9: 0] = 0
10000: 8KB; Baddrx[ 10: 0] = 0
10001: 16 KB; Baddrx[11: 0] = 0

h 20000100 egion0O0 h regionoO 25 eéB

6 4 KB

28.4.1.3

regi on@2&aBEGI ONO

0x0000c800820040000

6 4KBr eghon
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Priority of the four authority for mem:

request Security Security Un-Security | Un-Security
super super user
mem user
Security NES J+ J+ J+
super
Security X J X X
user
Un-Security X X J J+
super
Un-Security X X X J
user

Note: ++ all access, include read, write, data access, opcode fetch
v access based on the current attribute

X no access

., Secu-siuper sram

, unsecu-siuper uRs ecu-uisey
regi on

., Secu-uistey AP CD secumuisey
regi on

., unsecu-siuper AP CD un

secu-siupegrregi on
UuRsecu-uisty AP CD un

secu-uiskeyregi on

Ak CDx regi on h CDx
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CAR[ 1: @] CR[ O 1h REGI ONuRsecu-uisty

h Ssecu-sSiuUpgrunsecu-siupler
REGI ON O Secuduistay H
unsecu-uisttyP(@1: 0]J0 h hCDOJ[ 1:00n h
REGI ON O h G
AHB h sasc read deny
write dény HRESP h CP W
h h G
28.4.2
TI PC PROT[ 2] 1 h | P
Glp_trust _vid Oh h
h i p_trust _ vl d h
G
IP_trust_vid

Prot[2]

2'b0
{ip_inter_write, ip_inter_sel}
{bus_ip_write, bus_ip_sel}
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29 1.

20.1

UARTO_RX/PWM2/UART1_CTSA2C_SCL
UARTO_TX/PWM1UART1_RTSA2C_SDA
WAKEUP

RESET_N

KTAL_oUT

XTAL_IN

AVDD33

ANT

128_DOMMC_D3/HSPI_DO/SDIO_D3

w
N

e

“« VDD33_IO

e

@ N UART1_

12S_LRCKMMC_D1/HSPI_CS/SDIO_D1/Touch_13
126_BCKMMC_DO/PWM_BREAK/SDIO_DO/Touch_12

2 12S_DIMME_D2/HSPI_DI/SDIO_D2

l=1
N
©
N
o0

[&2
[&3

INTSDIO_CMD/Touch_11

RXMMC_CMD/HSPI

TXMMC_CLK/MHSPI_CK/SDIO_CK/Touch_10

@8 UART1_
O v

AVDD33 @

o

AVDD33

0]
g=e]
s00]

AVDD33_AUX
DFT_MODE

125_MCLKASPI_CSPWM3A12S_DO

3 8WN80 O

o
-~

JTAG_CKA2C_SCL/PWM4/12S_LRCK/ADC_1

387

0]

o

JTAG_SWOA2C_SDAPWMSA2S_BCK/ADC_2

o
=

PWMSASPI_MOSIN2S_MCKA2S_DI/Touch_1

VDD33_I0

LSPI_MOSIUART2_CTSAUJART4_RX/PSARM_D3/Touch_9

LSPI_CSAUART2_RTS/UART4_TX/PSRAM_D2/Touch_8

PWM4/LSPI_MISOAUART2_RX/PSRAM_D1/Touch_7

PWM3ASPI_CK/UART2_TX/PSRAM_DO/Touch_6

PWM2ALSPI_CK/UART3_RX/PSRAM_CS/Touch_5

PWM1ALSPI_MISOUART3_TXPSRAM_CK/Touch_4

VDD33_l0
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29.2
220
1 PB 20 /0 UART_RX UARTO_RX/PWML/UART1_CTS/RC_SCL 10 MHz| UP/ DOWI 12 mA
2 PB_19 110 UART_TX UARTO_TX/PWM/UART1_RTS/RC_SDA 10 MHz| UP/ DOWI 12 mA
3 WAKEUP | WAKEUP D OWN
4 RESET | RESET up
5 XTAL_OUT (0]
6 XTAL_IN |
7 AVDD33 P h3. 3V
8 ANT 110
9 AVDD33 P h3. 3V
10 AVDD33 P h3. 3V
11 | AVDD33_AUX P h3. 3V
12 TEST |
13 BOOTMOI 110 BOOTMODE [2S_MCLK/LSPI_CS/PWN/I 2S_DO 20MHZ UP/ DOWI 12mA
14 PAl 110 JTAG_CK JTAG_CKAC_SCL/PWMB/I12S_LRCK/AD®@ 20MHZ UP/ DOWI 12mA
15 PA_4 110 JTAG_SWO JTAG_SWOAC_SDA/PWM/12S_BCK/ADCL 20MH z UP/ DOWI 12mA
16 PA_7 110 GPIO, h PWM4/LSPI_MOSI/I2S_MCK/PS_DI/Touch 0 20 MHz| UP/ DOWI 12 mA
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17| VvDD33IO P I O h3.3V
18 PB_O 110 GPIO, h PWMO/LSPI_MISO/UART3_TX/PSRAM_CK/Toucl8 8MHz | UP/ DOWI 12 mA
19 PB_1 110 GPIO, h PWM1/LSPI_CK/UART3_RX/PSRAM_CS/Touch 8MHz | UP/ DOWI 12 mA
20 PB_2 110 GPIO, h PWM2/LSPI_CK/UART2_TX/PSRAM_DO/Toucths 80 MHz| UP/ DOWI 12 mA
21 PB_3 110 GPIO, h PWMB/LSPI_MISO/UART2_RX/PSRAM_D1/Touchs 80 MHz| UP/ DOWI 12 mA
22 PB_4 110 GPIO, h LSPI_CS/UART2_RTS/UART4_TX/PSRAM_D2/Touch 80 MHz| UP/ DOW] 12 mA
PB_5 LSPI_MOSI/UART2_CTS/UART4_RX/PSARM_D3/Tol UP/ DOW] 12 mA
23 110 GPIO, h 80 MH z
ch8
24 VDD33I0 P I O h3.3V
25 CAP I hi’ F -
26 P B6 110 GPICh h UART1_TX/MMC_CLK/HSPI_CK/SDIO_CK/Touch 50MHZ UP/ DOWI 12mA
UART1_RX/MMC_CMD/HSPI_INT/SDIO_CMD/Touch UP/ DOW] 12mA
27 PB_7 110 GPICh h 5MHz
10
28 PB_8 110 GPICh h [2S_BCK/MMC_DO/PWM_BREAK/SDIO_DO/Touch1l | 50 MHZ UP/ DOW] 12mA
29 PB_9 110 GPICh h 12S_LRCK/MMC_D1/HSPI_CS/SDIO_D1/ouch12 50MHZ UP/ DOWI 12 mA
30 PB_10 110 GPICh h 12S_DI/MMC_D2/HSPI_DI/SDIO_D2 50MHZ UP/ DOWI 12 mA
31 VDD33I10 P I O h3.3V
32 PB_11 110 GPICh h 12S_DO/MMC_D3/HSPI_DO/SDIO_D3 50MHZ UP/ DOWI 12mA
33 GND P
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