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W Winner Micro
IV BRBEERT

200 PSRAM L s 224
201 CS L s 224
200 Touch Sensor L b e e, 237
201 Touch Sensor L e e, 237
201 L e, 238
201 T L e, 238
204 OO 256

24



W Winner Micro

JVN BB TERLR T

1
1.1 Q
Ws801 F W ~  WEFiSoC A - p ~ E
A G loT ~ \ A WiFi BLE.2 Combar i h w '
s XB04p ~ p QFlash SDI@ SPR UART GPIAQ | adC®WMI ads816 LCD Touch
Sensor o DYV A - MCU ne -~ o n “n
DY 0 »p TN ©oonA N n R I n A
h w801 p “Nw H yi a H 0 o - a
h & A L SDKT N w 0 T vya -
a DTy ¥ w A Wi Fi/BT  Ne
A
1.2 &
w801 a a a a H ~ & éewsol ~ wil
W801 p = 2MbytesQFlash O ~bwun Yi a o A L 3, QFlash b
H A ¥ ; a QFlash Y’
W801 XT804 "84 ~ w : a 0¥ " ya B0 H
H a ( http://www.winnermicro.com/ ) A
2
U QFE6 ~ 6mm x6mm

XT804 N 240MHz
288KB SRAM

25
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W Winner Micro

JVN  ERBETEGLR T

i 2MB FLASH
i 8 DMA L ~ 16 » v )
i PA/LNA/TRSwitch
i 32.768KHz
i A
i LDO
i ¥ B
o)
i 1@ SDIO2.0Device L -~ SDIO 18 /4 B /SPE’2 b ¢ 0~50MHz
i 1@ SDIO2.0 HOST L ~ SDIOL SDI b~ b 0~50MHz
i 1@ QSPIPSRAMo ~ 64MB  PSRAM b 80MHz
i 5@ UART o ~ RTS/CTS 1200bps~2Mbps
i la SPIt o b 0~50MHz
1] la SPIh/L o ™ h b W 20MHz 6Mbps D
i Wa l2C L ~ 100/400Kbps
i PWM L~ 5 PWM
i ¥ 2 PWM~ A ¥ 20MHz ~ 20MHz
i i 12s L~ 32KHz[ 192KHz I2S o
i le 7816 o = 1 UARTo ISO 78163 T=0.T=1 ’
EVM2000
i DY * ~  RSA/AHRC4DES/3DEMRC4/SHA1/MD5/CRC8/CRC16/CREGBRE
i 1 Ng H Y 12bit ADC o ’
a 11  Touch Sensot
i 17@ GPIG ~ @ 100
v T AT ~ ¥ A
WIFIN b w
i GB15629.1420063 IEEE802.11 b/g/n’
i WMM/WRBIWPA/WPA2/WPS
a WiFi Direct ’
i EDCA - '
i 20/40M b ’
i STB& GreenFielda Short-Gla i o
i RIFS ’
i AMPBUAMSDU
i 802.11n MCS 0~& MCS32 D B~ D [ 150Mbps;
a HTFimmediate Compressed BlockAck nornal ACKa no ACK '
a CTS to self ’
i APw ' AP STA a '’
U BSS T~ @ Y F N @ Y b Ty
u 32a ~  STa
0 BSS Aw APg N b W 32a’
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W Winner Micro

Fva

K B I 1

-

cC. . C

20MHZMCS*@LdBm@10%PER
40MHz MCSB@dBmM@ 10%PER
54Mbps@3dBm@10%PER
11Mbps@6dBmE@PER
1Mbps@6dBm&HPER

b ,

w

> > > > >

v bw
/A “
DR/EDRY ’
BLE 1Mbps '

bw
3.3V Lo
Wi Fi w ’
ba a a’ b
w G 10uA

BT/BLE4.2V

27



W Winner Micro

IV EREERET

W o a 802.11F 1TIR SOC A SOC
0 | RF Transceiver’ CMO®AW v I+ L- SDIG SPRA UART
GPIO o Yw WLAN A

w801 GB15629.112006 IEEE802.11 b/g/n N ~ f STB& Green Field a Short-
Gl © AaRIFS a AMPRUAMSRUT- immediate Compressed Block Acka nornal ACKa no
ACRB CTStoself vy 1\ yi bA

w801 p 2 OF aAD DA A DSSS ! “yi OFDM
" Ne L z" b D A 0 L
0 AGAr a ol A wso1 TP H~ Y
w801 n b % WAPY - % WE® TKIPA CCMP  ~
" p Pa G D G H L ¥ H
D A
wsa ey IEEE802.11y T Wi Fi b L A
ba a a’ b L a @ Y w o B a
b A
w801 ey 328 ) o Tyiy o  BGa
¢ L 0 bA
w801 APw - Ty 5@ SSID ~ 5@ AP w A
w ATy bu ST ™~ # - I bu AP BSS w A
w801 WPS ¢ W bv™ Yy ¥ n G H n
A
w801 woa G = WLAN b o A
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W Winner Micro
JV\ BREEM AT

4
4.1

Vl W801 r N Ne’ XT804CPU 288KB SRAM 20KBROM (¥ A PMU
Nob L LRyt - il wo A Ly w

P Y w AWiFi Ne 3 MACBB RR

eed )
) DM\,,P )
i\\&uc\“ \.NA%—

1 w801
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Winner Micro
B K 4 P T

4.2

w801 H y

=

2 W801
" 1" AHB1
e h -4 XT804 DMA GPSEEi 5a A
XT804 L 326 ~  CPU ~ 16/32 8 D } "
3 A
XT804 h woT ) i "Ha s aDSPv Y "Ha" H a
o N | B ) A~ XT804 o " a
b) a A XT804 T Az v ° T , 13 @ A
b 240MHz - "y W 240/160/120/80/ 40MHz v A

1 AHB1 h !

U b Ty 2.11MAG@ A
CPU a Y 80 a
240MHz
DMA 8 DMA ~ ' 16@ » DMA A
Y v DES/3DESSHA1/AES/MD5/RC4/CR@PRDN b
GPSEC 5 v QA

2 AHB1 C !



W Winner Micro

JV\ BCEERAET
L w
ROM CPLk A p A
ROM h A b A b ~ CPU
L FLASH O »pA
CPU [ BusMatrix2 h A
AHB2AHB " f CPU b BusMatrix2 oy M T My
G G 1 A
FLASH O o9 YIi a A
SRAM 160KB |~ & D e Y a o A
RSA 2048bit  RSA
GPSEC v v SHA1/AES/MD5/RCA/CRNA b
o v QA
SDIO_HOST | SDIO2.0 % SDIOHOST L '~ 0 SDIO o A
SDIO o Y Ne [~ 50MH&
PSRAM _CTRL QSPI o PSRAM L A~ L PSRAMQSP! o
Ne [~ 80MHz A
2" AHB2
4@ h T 3aeL a_ crossbar i b h b
YLy A b 40MHz "y w v A
3 AHB2 h !
h w
802.11MAC L~ A b h 0 0
MAC y ’ B g ) A
Q Y10 Q b A
n - 0 v Ab Y0
SEC MAC B v iy
MAC B - A
AHB2AHB AHB1 [ AHB2 h A
h SDIO2.0 L SPIc L
SDIO/HSPI .. , ~ "
Ww AHB H D O A
N h neg - nn & P A
4 AHB2 C !
L w
¢ U ! * SDIO/SPI/UART o 3 RAM b
SRAM 128KB
Configuration - W A
APB v TNy a APB A
BT_CORE L A
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W Winner Micro
JVN  ERBETERLR T

4.3

W801a ~ 24/40MHz : b 4 SoC  pp le DPL ¥ 480MHzt CPU
v I Wik a ' ps: p 32768KHZRC YL PMUL

~ (V) ~

LCD a A " A

2-256N clk_div_cpu clk_div_cpu
=~ i

pmu_clk gate en

- Il
! clk_div_160m clk_div_160m

WiFI - asm-

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

clk_peri_div_160m clk_peri_div_160m

clk_div_8om/clk_bt_8om

occ

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

clk div_sd adc

 clkjtag tok B

— ) clk jtag
dft_clk

Iz

3 w801
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W Winner Micro
Bk A 12 T LT

Fva

4.4
OXFFFF FFFF
512M-Byte
Block5
System Level
Peripherals
BB R
1G-Byte
Block4

External Device

BR6RRP PR
1GByte
Block3
Exteral Ram
BXEPRR X%
512M-Byte
Block?2
Peripherals
8X4PRR X
512M-Byte
Block1
SRAM
8XEPRR X%
512M-BYTE
BlockO
Code
0X0000 000(
XT804 4G U ~

Reserved 0X4001 26060x5FF FFFFF
RFBISTADC 0X4001 000-0x4003BFFF
RF BISTDAC 0X4001 40000x4001BFFF

TIPC 0X4001 26000x400127FF
Touch Sensor | 0x4001 24000x4001 2%F
BT Modem 0X4001 22060x400123FF
12S 0X4001 20000x400121FF
PWM 0X4001 FED0-0x4001 FFF
LCD 0X4001 100-0x4001 DFF
RFController 0X4001 1A00-0x4001 BFF
TIMER 0X4001 18000x4001 1¥F
WDOG 0X4001 16000x4001 1 FF
GPIGB 0X4001 14000x4001 1%F
GPIGA 0X4001 12000x4001 1FF
UARD 0X4001 10000x4001 1FF
UART 0X4001 (ED0-0x4001 FFF
UARB 0X4001 G000-0x4001 MFF
UAR?P 0X4001 A00-0x4001 BFF
UART 0X4001 08000x4001 OFF
UARTD 0X4001 06000x4001 OFF
SPI 0X4001 04000x4001 OFF

D- ADC 0X4001 02000x4001 OFF

12C HOST 0X4001 00000x4001 OFF

Reserved 0X4000B300-0x4000FFFF

SASB2 0X4000B200-0x4000 B2FF
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
-
Mac SRAM28K 8@88%8199%
SRAML60K
0X2000 0000
el | B
ROM20K
Reserved SAEBPRY
0
FLASH BORPE %%
Alias to FLASH or ROM depending BOOT 8%8%9'9 2%%%
Pins

w801

Now 6@ block™
33
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W Winner Micro

> s A #
FAAN FEXC % 48 1 PR T
v v A ©wsol p U [ |z v A
5 7% No
C BootMode=0 Ne
ROM 0x0000 0000 ~ 0X0004 FFF S
FLASH | 0x0800 0000 ~ OXOFFF FFFF buf )
o A
SRAM | 0x2000 0000 ~ 0x2002 7FFF P )
v
Mac RAM | 0x2002 8000 ~ 0x2004 7FFF SDIO/HSPI/UART
PSRAM 0x3000 000~(x30800000 b
CONFIG | 0x4000 0000 ~ 0x4000 2FFF| 0x4000 0000 ~ 0x4000 05FF RSA
0x4000 0600 ~ 0x4000 O7FF GPSEC
0x4000 0800 ~ 0x4000 09FF DMA
0x4000 0A00 ~ 0x4000 OCFF SDIO_HOST
0x4000 0D00 ~ 0x4000 0 DFF PMU

0x4000 OED0 ~ 0x4000 O BEFF

Clock b Reset

0x4000 OFO0 ~ 0x4000 0 FFF

MacPHY Router

0x4000 1000 ~ 0x4000 13FF BBP
0x4000 1400 ~ 0x4000 17FF MAC
0x4000 1800 ~ 0x4000 1 FFF SEC

0x4000 2000 ~ 0x4000 21

FLASH Controller

0x4000 2200 ~ 0x4000 23FF PSRAM_CTRL
0x4000 2400 ~ 0x4000 25 SDIO Slave
0x4000 2600 ~ 0x4000 27H H SPI

0x4000 2800 ~ 0x4000 29FF SDWrapper
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W Winner Micro

gV

s fE 0 L T

0x4000 2A00 ~ 0x4000 A9FF BT Core
0x4000 BOOO ~ 0x4000 BOH- SASB1
W p n
0x4000 BL0O ~ 0x4000 B1H SASCFlash
Flash n
0x4000 B200 ~ 0x4000 B2H- SAS@B2
H P n
APB 0x4001 0000 ~ 0x 4001 C000 | 0x4001 0000 ~ 0x4001 O1FF I12C master
0x4001 0200 ~ 0x4001 03FF Sigma ADC
0x4001 0400 ~ 0x4001 O7FF SPI master
0x4001 0600 ~ 0x4001 O7FF UARTO
0x4001 0800 ~ 0x4001 09FF UART1
0x4001 OA00 ~ 0x4001 OBFF UART2
0x4001 0CO00 ~ 0x4001 ODFF UART3
0x4001 OEOO ~ 0x4001 OFFF UART4
0x4001 1000 ~ 0x4001 11FF UARTS
0x4001 1200 ~ 0x4001 13FF GPIGA
0x4001 1400 ~ 0x4001 15FF GPIGB
0x4001 1600 ~ 0x4001 17FF WatchDog
0x4001 1800 ~ 0x4001 19FF Timer

0x4001 1A00 ~ 0x4001 1BFF

RF_Controller

0x4001 1C00 ~ 0x4001 1DFF LCD
0x4001 1E00 ~ 0x4001 1FFF PWM
0x4001 2000 ~ 0x4001 22FF 12S
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W Winner Micro
VN BEER T

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

Interface n

0x4001 4000 ~ 0x4000 BHF RF_BISTDAE p
0x4001 C000 ~ 0x4003 B RF_BIST ADC

P
0x4001 3C00 ~ OxSFFFFFFF RSV
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W Winner Micro

IV EREERET

441 SRAM
W80p 288KB SRAM T 160KB % AHB :':~ 128KB K AHB :: ACPU W
Ty pb M TP R 2t 7 H 3t 128KB p A
4.4.2 Flash
4.4.2.1 QFlash
W80p 2MBytes QFlasiA b 32KB cache XIP QFlash: A
T CPU &c CacheT § o b O D ~ Yy 8Bytes® ( QFlash
0 ©° ~ Cachep A ~ 0| G 32K ° CPU { QFlash § o~
crPU y As w 0 9 b * @ lmage RO wy
b A A
QFlash3” ¢y O ~ Q QFlashp Y o QFlash L
b~ QFlash t 3 a o ' b AT ¢ &  QFlash
L A
- 0 Q- - © A b~ w QFlash
L W o A QFlash L - 0 (o) A
4.4.2.2 SPI Flash
w801 ey 6PIN QFlash o H "~ p PIN ~ Y  SPI o A SPI
0 b " 20MHz htw ~ a SPl o A
4.4.3 PSRAM
W80p SPIIQSPI o« PSRAM L ~ 64Mb PSRAM S
PSRAMQ b A Q 80MHA o H " va PSRAM "Hq)
o O  APSRAM XIP * CPWache PSRAW A
4.5 B
w801 :': T CPWw RONI D~ v FlashT ImagéA
ROM b v § BootMode(PA0Q) ~ H" oo -~ '
6 -
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W Winner Micro
I\ BEEMET

BootMode R >) .
<30m's B
Y
>=30ms T w
' W b~ DbA
w " ROM w o 'R p~ Q MAC - H a & WMVS0OIRON
w pdf 1
BootMode G A " - BootMode v
omy:ssT T w Ty Flash b A
* k T ~ n L~ "6 1 a
& WMNS01IROM ™ 7y " w v Imagé Q~ Imagel
- PF Kuy Ty BootMode v o30mgssT T yoe W
W p A
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W Winner Micro
I\ BEEMET

5 L B
51 w
L B V) B LA L T ooy
B L yi B LA
5.2 h
\ ”
Ne "
D p B
CPU
. ADC/DAC
. 12S
53 w
53.1
a CLK_GATE_ENy L w B ¢ [ W w
A
Wy L P w L - L B L3, p\ w A7
v b A [ v *w A
i\ 7 SW_CLKG_EN A
5.3.2 i
woop ' v " T w A
b o7 v PMw» A
533 w B
L3, Bw SW_RST_CTRL BITw 0" y | B A
B bw -~ - b SW_RST CTRL BITB 1A
BPw bw B CPU WatchDod
T° APB/BUS1/BUS2( APB ~ i ) B bbb T w

A

39



W Winner Micro

s fE 0 L T

gV
5.34 Ne
w801 4A0MH24MHz b w - p DPLL F 480MHz b un
~ I7l ~A
_ UN [ ckepu || cPuAHEUSRAM
g N=2~255 DMA
pmu_clk gate en
PI—I— pll_out ‘
!» 1 - R /N Wi-IFi Subsystem
. > » CG |» > N=2-255 e Y
WiFI " 480M
q N=1é.,tll5 —D__Clk‘peri Rsxgggligj\l;w
129 Flash
4 Ne ~
L CPU W - W WLAN 1/4A
WLAN 3 @ WLAN A
T v 3 CPU b WLAN w Ttoop tw a A
SYS_CLK DIV BIT[7:0]" Y CPU  Ne ACPU Ne w DPLL
¥ W 480MHACPU  Ne vu 6+ CPU b W 480MHz 6Ne ~ 4 80MH&
CPU Y a A
CLKPERI L SoC Tvw Ty 0 -
PWMo ~ I12S o ~ Flash o A 3 DPLL ¥ 480MHKe ¥ A (|
4w 3Ne © [ CLKPERI 160MHX  CLKPERI 2Ne ~ 4Ne [ 80MHz
40MHz ¢ ¥ 0 a A
SYS_CLK DIV BIT[15:8]" Y WLAN  Ne A Ne w 3 4 DPLL
480MHz ¥ 3Ne © [ 160MHz ~ by WLANWLAN Ne [ w
v L WLAN g A
' WLAN b~ WLAN G 160MHz + WLAN A
b WLAN b R*7 Y WLAN vy * w A
i R" ' b D MIT i T Mu
w 1A i © 3 SYS_CLK_DIV BIT [ 23: 16],
o A - [ A
L3y SAR_ADCbH Ne Ty 40MM Ne A Ne

SYS_CLK_SEl[15:8]
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W Winner Micro
I\ BEEMET

~

SYS_CLK_SELBIT[4]u RSA Ty 80MHz  160MHA
BIT[5] GPSEC Y 80MHz  160MHA
BIT[6] u FLASH Y 40MHz  80MHA

cpu_clk_divider © wlan_clk_divider © bus2_syncdn_factor’ sdadc_fdiv

B SYS CLK DIVBIT[31]" & - 3t ed [Ne ° BIT[31] A
I2S_CLK_CTRL: =, I12S w A
5.3.5 w L

Ty DEBUG_CTRl (SYS_CLK_SEBIT[ 16]) [ a JTAGYV A
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W Winner Micro

IV EREERET

5.4
54.1 !
7 B l
z Q Bv
0X0000 b} a SW_CLKG_EN RW b} i 0X0000_7FFF
0X0004 12} SW_CLK_MASK RW P , 0X0000_007E
0X0008 G
0X000C p B L SW_RST_CTRL | RW D B OXO1FF_FFFF
0X0010 Ne SYS_CLK_DIV RW Ne 0X0000_2212
0X0014 L DEBUG_CTRL RW ADC/DAC 0X0000_0000
0X0018 12S L 12S_CLK_CTRL RW 12S 0X0000_0000
oxoor g RESET_STATUS | RW CPU ¢ 1§ Watchdog 0x0000_0000
542 b a
8 b a
B b By
[31:22] | RO G
[21] RW soft_touch_gate_en 1Llb1l
touch_sensor N touch_sensor
0 touch_sensor v
1: touch_sensor
[20] RW soft_bt_gate_en 1Llb1
BT./BLE N BT/BLE
0 BT/BLE "
1. BT/BLE
[19] RW soft_gsram_gate_en 1Llb1
gspi_ram N gspi_ram
0 gspi_ram "
1: gspi_ram
[18] RW soft_sdio_m_gate_en 1Llb1
sdio_master N sdio_master
0 sdio_master "
1: sdio_master
[17] RW soft_gpsec_gate_en 1Llb1
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W Winner Micro
I\ BEEMET

gpsec
0 gpsec

1: gpsec

gpsec

(16]

RwW

soft_rsa_gate_en
RSA -

0 RSA

I RSA

RSA

(15]

RwW

soft_i2s_gate_en
i2s -
0 i2s

1 i2s

i2s

(14]

RwW

soft_lcd_gate_en
lcd -
0 lcd

1 lcd

lcd

(13]

RW

Soft_pwm_gate_en
pwm
0 pwm

I pwm

pwm

(12]

RW

soft_sd_adc_gate_en
sd_adc_
0 sd adc_ ~

1 sd adc_

sd_adc_

(11]

RW

soft_gpio_gate_en

GPIO “

0 GpPIO 7

I GPIO

GPIO

(10]

RW

soft_timer_gate_en
timer
0 timer

1 timer

timer

9]

RW

soft_rf_cfg_gate_en
rf_cfg
1L b orf_cfg

1L Db 1rf cfg

p

rf_cfg

(8]

RW

soft_dma_gate_en
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W Winner Micro
B A 128 1 LT

F Vv

L dma
1L b odma

1L b 1dma

(7]

RwW

soft_Is_spi_gate_en
v spi
1Lbov spi

1Lb 1l spi

y spi

(6]

RwW

soft_uarts_gate_en
uartb N
0 uarts5”

1 uathb

uarts

[5]

RW

soft_uart4_gate_en
uart4 -
0 uartd”

1 uatd

uartd

[4]

RW

soft_uart3_gate_en
uart3 N
0 uart3”

1 uart3

uart3

(3]

RW

soft_uart2_gate_en
uart2 N
0 uart2”

1 uart2

uart2

(2]

RW

soft_uartl_gate_en
uartl
1L B Ouartl "

1L b luartl

uartl

(1]

RW

soft_uart0_gate_en
uartO
1L b Ouart0

1L b luartO

uart0

0]

RW

soft_i2c_gate_en

i2c -

1L b 0i2c

1L b li2c

i2c
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W Winner Micro

JV\ EREERRT
5.4.3
9 b
g b By
soft_cpu_clk_gt_mask 1Llb1l
) CPU c CPU busla ROMSRAM "
(6] RW "~ CPU ~ WFI R” b -
1LbOH
1Lb1b"H i
[5:2] RW G "p a - "k
soft_sdioahb_clk_gt_mask 1LlLb1l
[ RW L sdio ahb
1006 0H
1Lb1b"H "
soft_pmu_clk_gt_mask 1LLboO
o] - pll ¥ W@ 1 H H PMO0 A
1L 60H PMU 1 H
1L61'H PMUO i1 "H
544 B L
10 »
B b By
RW soft_ touch_rst_n 11 b1
p B touch_sensor
(31]
o B
1 B
[30] RW soft_rst_flash_n 1Llb1
p B Flash L
0] B
1 B
[29] RW soft_rst_bt_n 1Llb1
p P BT
(0] B
1 B
[28] RW soft_rst_ gspi_ram n 1Llb1
p B gspi_ram
(0] B
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W Winner Micro
I\ BEEMET

1 B

(27]

RwW

soft_rst_ sdio_m n

p B sdio_master
4] B
1 B

(26]

RwW

soft_rst_gpsec_n
p B gpsec

l1Lbo B

1Lb1 8

(25]

RW

soft_rst_rsa_n
p B RSA

1Lbo B

l1Lb1 B

(24]

RW

soft_rst_i2s_n
p P i2s

1Lbo B

l1Lb1 B

(23]

RW

soft_rst_lcd_n
p B lcd
1Lbo0 B

1Bl B

(22]

RW

soft_rst_pwm_n
p B pwm

1Lbo0o B

l1Lb1 B

(21]

RW

soft_rst_sar_adc_n
p B sar _adc

icbo B

1Lb1 B

(20]

RW

soft_rst_timer_n
p B timer
1Lb0o B

l1Lb1l B

(19]

RW

soft_rst_gpio_n
p B gpio
1Lb0 B

l1Lb1l B
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W Winner Micro
I\ BEEMET

soft_rst_rf_cfg_n 1Llb1

p B RF P a " "k )
(18] RW
1Lb0 B

LBl B

soft_rst_spis_n 1Lb1

p B spi
[17] RW
1Lb0 B

b1 B

soft_rst_spim_n 1Llb1

p Py spi
[16] RW
1Lb0 B

l1Lb1l B

[15] RW soft_rst_uart5_n 1Llb1
p B p uarts
1Lbo0o B

1Lb1l B

[14] RW soft_rst_uart4_n 1Llb1
p B p uartd
1Lb0 B

l1Lb1l B

[13] RW soft_rst_uart3_n 1Llb1
p B p uart3
1LbO0 B

1Lb1 B

[12] RW soft_rst_uart2_n 1Llb1
p B p uart2
icbo B

1Lb1l B

soft_rst_uartl_n 1Llb1

p B p uartl
[11] RW
1Lbo0o B

LBl B

soft_rst_uart0_n 1Llb1

p B p uart0
[10] RW
1Lbo0o B

LBl B

a7




W Winner Micro
B A 128 1 LT

F Vv

9]

RwW

soft_rst_i2c_n
p B pi2c
1Lbo0o B

LBl B

1Lb1

(8]

RW

soft_rst_bus2_n
p B P bus2
1Lbo0o B

b1 B

(7]

RwW

soft_rst_busl n
p B P busl
1Lbo0o B

l1Lb1l B

(6]

RW

soft_rst_apb_n
p B abp
1Lbo0o B

1Lb1l B

RW

soft_rst_mem_mng_n
p P mem_mng (p a ~
icbo B

l1Lb1l B

~ k

(4]

RW

soft_rst_dma_n
p B dma
1Lbo0o B

1Lb1 B

(3]

RW

soft_rst_sdio_ahb_n
p B sdioahb
1Lbo0 B

1Lb1l B

(2]

RW

soft_rst_sec_n
b P n (b a " "k
1Lb0 B

LBl B

(1]

RW

soft_rst_mac_n
p B mac (p 4 "k
1Lbo0o B

LBl B
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W Winner Micro

JV\  EREE

LT

0]

RwW

soft_rst_bbp_n
o F bbp (p g
1Lbo0o B

LBl B

1Lb1

5.4.5

No

(31]

RW

divide_freq_en
cpu_clk_divider
sdadc_fdiv B N

A

1L b ONe

Qis

1Lb1 ) No
' No N Di

wlan_clk_divider

a

D 3 @& [Ne ~

vide_freg_en

bus2_syncdn_factor’

1LbO

[30:2 8]

G

[27: 24

RW

Peripheral_divider
160M Ne '
Y DPLL4 Ne

¥ 4 480MHz v 3.

160MHEDPLL

4L h3

[23
16]

RW

bus2_syncdn_factor

busl bus2 o T

G cpu 80MHz ~

T T Nu N " h

bus2

b N 1
CPU Db

40MHz ~

>

bus2 H

t N=2

8L h2

[15:
8]

RW

wlan_clk_divider
L PLL¥ Ne ~
Ne yw 3 4 pl
T WLAN b~

w A b

2 i APB y

wlan A

480MHz # 3Ne ~
wlarf  wlan Ne [ w v

160MHz

¢ 160MHX

Ne '’

W Ne N

>=2A

[ 160MHz ~ b

WLAN 7 " ¢

8L h3

[7:0]

RW

cpu_clk_divider

L PLL¥

W Ne

8Lh6
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W Winner Micro

IV EREERET

Ne w64 B N PLL ¥ 480MHz 6No ~ cpu

~ ~

80MHz A cpu Y a

5.4.6 L
12

JTAG, 1LbO
[16] RW 1Lb0: JIAG w
1Lbily JTAG w

sd_adc_div 8Ld10
sigma delta ADC Ne '
[15 8] | RW Y 40MH=z Ne A Ne 4y Ne v A

clk _divider T Dvide_freq_en

RSV 1U'b 0
[7] RW

gflash_ clk_ sel 1AL boO
QSPI_FLASH
[6] RW
1 a 80MH?

0 a 40MHz

gpsec_sel 1L b0
GPSEC
[5] RW
T a 160MHz

0 a 80MHz

rsa_sel 1L bO

RSA
[4] RW
1 a 160MH2

0 a 80MHz

ok a d o

o

[3:0] RW

5.4.7 12S L
13 12S L

(0]

[31:18]
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W Winner Micro

JV\N  ERETERART
BCLKDIV 10LbO
BCLKNe ' F_BCLK =F_I2SCLK / BCLKDIV
‘ EXTAL ENa p PLL:t F_I2SCLK =F_CPUbL( CPU
)A
X F_CPU=160MHz  WXTAL_ENF_I2SCLK = -
[17:8] | RW BCLKDIV = round (F_I2SCLK/(FS*W*F))
i TFs Y ’
W F=1
[ F=2A
o a p PLLf w 24B7 3 U N Y
128KHz BCLKDIV Ww" 160*10e6/1 28*10e3*24*2 ~ =10hlaA
MCLKDIV 6LbO
1 MCLKe " MCLK A
F_mclk = F_I2SCLK / (2 * MCLKDIVY
[7:2] RW
MCLKDIV =0 F_I2SCLK :
MCLKDIV >=1 F_mclk = F_I2SCLK
* F_mclk W 256*fs ” 1 T fs A
MCLKEN 1LbO
MCLI§ i
[1] RW
160  MCLK
1L b1a MCLK
EXTAL_EN 1LboO
- a p I2s
1060
[0] RW
1Lb1
‘a - W 2*N*256fs ~ 1 T fsu -
N W A
5438
14 B
B b By
[31:18] G
WO CPU B 1L bo
[17: 8] R
Q1 CPU soft Reset Status A
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W Winner Micro
SN BRER T

Wdog B 1L b0
[7:2] | v i

Q1 WdogReset Status A

CPU B 1L'b O
[1] RO 1: cpPU™ B’

0:CPU ¥ B

Wdog P 1l bO
[0] RO 1: Wdog® = Reset

0 Wdpg ©  Reset
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W Winner Micro
I\ BEEMET

6 DMA
6.1 w
DMA & b O 4 vi O b U 4 L D Ay Kv CPU b
| DMA 3 A CPU ~ b CPU i1 o b A
DMA AHB - 8 =~ 16e - b LA
6.2 h
Amba2.0 %o o~ 8 DMA
¢ [ DMA b
s 16e »
T 4-burst D
bytea half -word wordw ¥ B D b
. a b - H o b
. p [p “ 0 [~ [P
6.3 w
6.3.1 DMA
ws8or 8 DMA ~ DMA ¢ b STy A b oy b
DMA A
@ DMA Ne b z Ty a 9  Ab
nw A
15 DMA  Ne
DMA 0x4000 0800
DMA_CHO z "~ 0x10~0x38
DMA _CH1 Z ~ 0x40~0x68
DMA_CH2 Z ~ 0x70~0x98
| I
DMA_CH7 Z "~ 0x160~0x188
6.3.2 DMA
8 DMA Ho D A
DMA Ty W DMA b H bi a 2 '
DMA CTRL[2:1] L DMA b 1. '
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W Winner Micro

s fE 0 L T

V' A A
DMA CTRL[4:3] L DMA Db T, A
DMA y bytead half -wo da word 1B~ i B o)
DMA CTRL[6:5] A
DMA y burst @i B v DMA _CTRL[7] @ 1 4aV B
- DMA_CTRL[6:5] 4 word burst w4 1 4@ word A
DMA y " DMA Bytea ~ 65535 Byte DMA TRL[23:8] A
6.3.3 DMA
DMA DMA H H ~ w [
) T D A
SRC_WRAP_ADDM®EST_WRAP_ADDR v
WRAP_SIZE v A
6.3.4 DMAR
DMA 3 D '
p[p
D o * DMA _MODE[0] w O A
.o
WP v “DMA_MODE[0] w T » * DMA_MODE]5:2]
a A
[ 6
W v P “DMA_MODE[0] w T » * DMA_MODE]5:2]
a A
6.3.5 DMA
a [p b D R™ = W DMATX RX ~
DMA_MODE[52] A
“ 4w UART " 3@~ UARH DMA R UART_CHI[1:0] UARA
6.3.6 DMA
DMA b A * 1 DMA Fop R-Ty | AW
@ T "H ~“DMA L H "o [Aie Ty W e A
Ty DMA CPU A



W Winner Micro

> > Sd= 21l P
Fv\ FEXC % 48 1 PR T
b ‘ DMA_MODE[1] DMAY b “'P DESC_ADDR W
v P CHNL_ CTRL a DMA DMA Lp b
v DMA Tw * DMAY N a
A
6.3.7 DMA
DMA burst ~ Y¥ T ~ INT_MASK Y DMA T A
DMA T STy INT_SRC [T - [ T °
B pQ1 OA
6.4
6.4.1 l
16 DMA l
yA Q By
0X0000 T INT_MASK RW DMA 0X0000_FFFF
0X0004 T INT_SRC RW | DMA T 0X0000_0000
0X0008 DMAchannel DMACH RW UART @ UART | 0X0000_0000
0X000C G
DMA CHNLDO registers
0X0010 DMA SRC_ADDR RW DMAR 0X0000_0000
0X0014 DMA DEST_ADDR RW DMAR 0X0000_0000
0X0018 DMA SRC_WRAP_ADDR RW /, DMA 0X0000_0000
RW ¥, DMR 0X0000_0000
0X001C DMA DEST_WRAP_ADD
0X0020 DMA WRAP_SIZE RW /, DMA 0X0000_0000
0X0024 DMA L CHNL_CTRL RW |- DMA - A 0X0000_0000
0X0028 DMA DMA_MODE RW DMA b 0X0000_0000
0X002C DMA L DMA_CTRL RW DMA 0X0000_0000
0X0030 DMA DMA_STATUS RO o | o 0X0000_0000
0X0034 DMA ~o DESC_ADDR RW DMA “ o 0X0000_0000
0X0038 DMA |t CUR_DEST_ADDR| RO | DMA b 0X0000_0000
DMA CHNLZ1 registers
0X0040-
DMA CHNLO registers
0X0068
DMA CHNL2 registers
0X0070-
DMA CHNLO registers
0X0098
DMA CHNL3 registers
0X00AO- DMA CHNLUO registers
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W Winner Micro

JVN  BEREETEGLR T

0X00C8
DMA CHNLA4 registers
0X00D0- )
OXOOFS DMA CHNL®gisters
DMA CHNLS5 registers
0X0100-
OX0128 DMA CHNLDO registers
DMA CHNLS6 registers
0X0130-
0X0158 DMA CHNLO registers
DMA CHNLY registers
0X0160- ,
0X0188 DMA CHNLDO registers
6.42 T
17 DMAT
B b By
[31:16] G
[15] RW channel7 transfer_done T N A 1Llb1
[14] RW channel7 burst_done T - A 1Lb1
[13] RW channel6 transfer_done T N A 1Llb1
[12] RW channel6 burst_done T / A 1Lb1
[11] RW channel5 transfer_done T " A 1Llb1
[10] RW channel5 burst_done T - A 1Lb1
[9] RW channel4 transfer_done T : A 1Llb1
[8] RW channel4 burst_done T - A 1lb1
[7] RW channel3 transfer_done T - A 1Llb1
[6] RW channel3 burst_done T - A 1lb1
[5] RW channel2 transfer_done T - A 1Llb1
[4] RW channel2 burst_done T - A 1lb1
[3] RW channell transfer_done T " A 1Llb1
[2] RW channell burst_done T - A 1Lb1
[1] RW channelO transfer_done T N A 1Llb1
[0] RW channel0 burst_done T - A 1Lb1
6.43 T
18 DMAT
B b By
[31:16] G
[15] RW channel? transfer_done T Q1 OADMR T A 1LboO
[14] RW channel7 burst_done T Q1 OADMAburst * T A 1Lbo
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W Winner Micro

JVN  BEREETEGLR T

[13] RW channel6 transfer_done T Q1 OADMR T A 1LboO
[12] RW channel6 burst_done T Q1 OADMAburst * T A 1LboO
[11] RW channels transfer_done T Q1 OADMR T A 1LboO
[10] RW channel5 burst_done T Q1 OADMAburst * T A 1LboO
[9] RW channel4 transfer_done T Q1 OADMA 1T A 1LboO
[8] RW channel4 burst_done T Q1 OADMAburst “ T A 1LboO
[7] RW channel3 transfer_done T Q1 OADMA 1T A 1LboO
[6] RW channel3 burst_done T Q1 OADMAburst “ T A 1LboO
[5] RW channel2 transfer_done T Q1 OADMA 1T A 1LboO
[4] RW channel2 burst_done T Q1 OADMAburst “ T A 1LboO
[3] RW channell transfer_done T Q1 OADMR T A 1LboO
[2] RW channell burst_done T Q1 OADMAburst * T A 1LboO
[1] RW channel0 transfer_done T Q1 OADMR T A 1LboO
[0] RW channel0 burst_done T Q1 OADMAburst * T A 1LboO
6.4.4 UART
19 UART
B b By
[31: G
24]
dmareq clear : 6LdO
bit Q 1 dmareq A A
[23:8] | RW
bit 23Q 1 dmasel T 15@ dma
bit 8Q 1 dma_selT Oa@ dma -uart_rx_req’
Uart dma channel ! 3LhoO
3 LdO: uart0 dma ~ dma
3 Ld1: vartl dma ~ dma
[2 :0] RW 3 Ld2: uart2/7816 dma ~ dma
3 Ld3: uart3 dma ~ dma
3 Ld4: vart4 dma ~ dma
3 Ld5: uarts dma ~ dma
6.4.5 DMA
20 DMA
B b Bv
[31:0] | RW ¥~ DMA - p 32Lh0
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Winner Micro
R 1 1% P T

6.4.6 DMA
21 DMA

[31:0] | RW 1/~ DMA - o 32LhO0

6.4.7 DMA
22 DMA

[31:0] | RW I~ DMA - p 32Lho0

6.4.8 DMA

23 DMA

[31:0] | RW I~ DMA - P 32Lh0

6.4.9 DMA

I~ DMA A 16LhoO
[31:16] | RW DMA W v [ VH T ow
[ Tt
[15:0] | RW I~ DMA A 16LhoO

6.4.10 DMA L

25 DMA L

[31: 2] G

dma_stop 1LbO

A dma b~ A
[1] RW R

DMAv [k bust B A ~ chnl_onA o chnl_on

w0 dma nA A

chnl_on 1LbO
[0] RW R DMA ~ A

Dma A~ 0A
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W Winner Micro

IV EREERET

6.4.11 DMA
26 DMA
B b By
[31: 7] G
chain_link_en 1LbO
7/ dma W@ - i}
[6] RW A
w T T next_desc_addf O Nwea T
Tvdu O w o 1 3 AA A
dma_sel 4L hoO0
16@ dma_req A

4 d0 uartrx dmareq

4 d1I uart tx dma req

4 dZ2 pwm_cap0_req

41 d3 pwm_capl_req

4l d4 LS_SPIrxdmareq
[5:2] RW 4l d5 LS_SPItx dmareq
41 d6 SD_ADC chnlQeq
41 d7 SD_ADC chnll req
4 d8 SD_ADC chnl2 req
4l d9 SD_ADC chnl3req
41 d10: 12S RX req

41 d11: 12S TX req

4l d12: SDIO_HOSEq

chain_mode 1LboO
[1] RW 1L Db 0g

1L 1a

dma_mode 1LboO
[0] RW 1LB0 » A

10061 » A

6.4.12 DMA L
27 DMA L
B b B v

[31:24] G

total_byte 16LhO
[23:8] | RW " b bytee A L data_size W7o Y [

" W 4 o’ WA b ot W 2 OA
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W Winner Micro

) > S Ly Z
FAAY FEK 2 A g R T
burst_size 1LbO
DMA @B
1L b Oburstw 1
[7] RW
1L Db lburst w 4
W burst A R @ " a burst vV
A
data_size 2LhO0
DMA Y B
2 L' h Obyte
[6:5] RW
2 L h lhalf_word
2 L h 2word
2L h3G
dest_addr_inc 2LhO0
2LHO b b’
2LH1 b © v A
[4:3] | RW .
2L h2G
2L K3 b~ b o H [
A
src_addr_inc 2LhO0
2LHO b bi’
2LH1 b © v A
[2:1] RW 3
2L h2G
2L h3 b~ b Cow (
A
auto_reload 1LbO
[0] RW y -
Fbma - - L DMA W% DMA A
6.4.13 DMAR
28 DMAR
B b By
[31:16] G
transfer_cnt 16Lho
[15:0] | RW ko e A
dma chnl_on 1= (@ A
6.4.14DMA " o
29 DMA "o
B b By
desc_addr 32LhO
[31:0] | RW A .
a T by "o A D W - N a
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Winner Micro
R 1 1% P T

| | | A | |

6.4.15DMA |-

30 DMA |-

current_dest_addr 32LhO
[31:0] | RO [ DMA B A
pA dma "y dma b A
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W Winner Micro

IV EREERET

- y N Y Qf

SHA1/MD5/RC4/DES/3DES/AES/GRTGET

7.2 h

SHA1/MD5/RC4/DES/3DES/AES/GRGET

DES/3DES ECB CB@
AES ECB CBC CTR:
CRC CRC3 CRC16_MODBUERC16_CCITT CRC32

CRC AR A
SHA1/MD5/CRC '
o 0 v 3 seed “ N
73 w
7.3.1 SHAY
p SHA1 ~ T 207w TYDuW
v A
7.3.2 MD%
p MD5 ~ T::W° @ T YDuAWT A
v A
7.3.3 RC&%
RC4 A
7.3.4 DEY
DES v ECB CBGj A
7.3.5 3DE%
3DEY - ECB CBGj A
7.3.6 AES
AES - ECB CBC CTR: A
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W Winner Micro

IV EREERET

7.3.7 CR®
" ’ p CRC ~ T::0° YbulAw~ A
v’ CRC3 CRC16_MODBIERC16_CCITT CRC32 - ~/ FTU A
CRC32 E 7
14 CRE32: 0x04C11DB7
X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+
G ZIP, RAR, IEEE 802 LAN/FDDI, [EEE 1394, PPRFCS 1 A
23 CRCl6: H
2.1: 0X1021
X16 + X12 + X5+ 1
G ISOHDLC, ITU X.25, V.34/V.41/V.42, PPP -FCS CCITT v A
2.2: 0X8005
X16 + X15 + X2 + 1
G USB, ANSI X3.28,SIADGO07 1 A
33 CRE3 0X207

X8+x2+x1+1

7.3.8 TRNG 0

w801 T 0 A New b A ¥
ad_trng_clks b ad_trng_dout” Z b AT
L GPSEC v TA
b n
1. a TRNG EN TRNG SEL I a GPSEC 0x48 TRNG (v A
¥ i H* A | 8a [ H” Bu LFSR A A LFSR ~
@ [ XOR CHAIN LFSR L
TRNG_RANDDA
2. o’ GPSEC ox48 0 v A TRNG_DIG_BYPASS u 1
A b~ Fv O TRNG_RANDDAM
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W Winner Micro

L] 3 S /3l >
Fv\ FEXC % 48 1 PR T
7.4
74.1
31w l
Z .
i Q By
RW RC4/SHA1/AES/DES/3DES/CRC/MD5 | 0X0000_0000
0X0000 SRC_ADDR
0X0004 DEST_ADDR RW RC4/AES/DES/3DES 0X0000_0000
0X0008 GPSEC_CFG RW X 0X0000_0000
0X000C L GPSEC_CTRL RW X L 0X0000_0000
RW KeyOv 328 Wa key 0X0000_0000
0X0010 ov B KEY00
" RCA4/AES/DES/3DES CRC Ci
RW Key0 328 W key 0X0000_0000
0X0014 0 b KEY01
" RCA4/AES/DES/3DES
RW Keyl' 328 Ha key 0X0000_0000
0X0018 1v B KEY10
" RCA4/AES//3DES
RW Keyl 32B wa ~ key 0X0000_0000
0X001C 1 8 KEY11
" RCA4/AES//3DES
KEY20 RW Key2y 32B 23 e key 0X0000_0000
0X0020 2v B ~ 3DES” iviy 328 " A
~ AES
KEY21 RW Key2 32B :ae ~ key 0X0000_0000
0X0024 2 B ~ 3DES” ivi 328 " A
~ AES
A ov IVOO RW IVOY 328 "~ A 0X0000_0000
0X0028
"~ AES/DES/3DES
A 0 Vo1 RW IVO 328 "~ A 0X0000_0000
0X002C
"~ AES/DES/3DES
0X0030 GPSEC_STS RW X 0X0000_0000
0X0034 0 SHAIDIGESTO RW | shal-digest0/MD5- digestO 0X6745_2301
0X0038 1 SHAIDIGEST1 RW | shal-digest1/MD5-digestl OXEFCD_AB89
0X003C 2 SHAIDIGEST?2 RW | shal-digest2/MD5- digest2 0X98BA_DCFE
0X0040 3 SHAIDIGEST3 RW | shal-digest3/MD5- digest3 0X1032_5476
0X0044 4 SHAIDIGEST4 RW | shal-digest4/CRC 0XC3D2_E1F0
0X0048 | RNG_result RNG_RESULT RW RNG # 0X0000_0000
3v B Key30 RW Key3v 328 2 a key RC4 | 0X0000_0000
0X004C
256bit ~
3v B Key31 RW Key3 328 :a@ ~ key RC4 | 0X0000_0000
0X0050
256bit -
0X0054 | TRNG TRNG_CR RW 0 0X40
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W Winner Micro

gV

ol LT

7.4.2

32%

(31]

RwW

RC4_128 256
0 RC& |
1 RC& |

128bit
256bit

p>3)

1LbO

(30]

RwW

RNG start

1LbOb ~ RNG

1LbB1 " RNG

1LbO

(29]

RW

RNG Load_seed
p 0
1LB0 0

1Lb1 v

1LbO

(28]

RW

RNG switch
L

1L b 016P
1L b 132F

1LbO

(27]

RW

des_soft_reset
des B
1186 0"
1Lb 1y

1LbO

(26]

RW

aes_soft_reset
aes B

1L 60"
1Lb 1y

1LbO

(25]

RW

rc4_soft_reset
rc4 B

1L 60"
1Lb v

1LbO

(24]

RW

crc_datarev
1L bOCRC ~
1L b 1CRC ~

1LbO

(23]

RwW

crc_chksrev
1L b OCRC
1L b 1CRC

N N

1LbO

[22:21]

RW

sub_mode

0 DES/AES
1 DES/AES
2 AES

3: AES

ECB -
CcBC”
CTR ~

MAC ~

CRC CRC8
CRC CRC16_0
CRC CRC16_1

CRC CRC32

2LbO

(20]

RW

encrypt_decrypt

1LbO
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W Winner Micro

IV EREERET

RC4/AES/DES/3DES ¥
1Lbov
1Lb1

[19] RW gpsec_int_mask 1LbO
1L 06 0b v/ T
irLe1r v/ T

[18:16] | RW cypher_mode 3LbO

L b 0 ORBV
L b 0 ORC4
L b 0 1SHAL
L b 0 1AES
L b 1 ODES
L b I O3DES
L b 1 1aRC
L b 1 IMD5

W W W W w w w w

[15: 0] RW total_byte 16LhO0
v b bytee A

7.43 TRNG L

33 TRNG L

B b By

[31: 7] G

[6] RW TRNG_INT_MASK 1Llb1
TRNG[ mask

0 TRNG :: T
I TRNG ®: T

[5:3] RW TRNG_CP 3Ldo
TRNG Ly~

[2] RW TRNG_DIG_BYPASS 1LboO
TRNG bypass
0 TRNG

I TRNG b

[1 RW TRNG_SEL: 1 b0
RNG * H™ A
0 0x48 N ¥ '

I 0x48 TRNG % '

[0] RW TRNG_EN: 1L bo

TRNG a H™ A

>
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W Winner Micro

i) > A= il >
FAAY FEK 2 A g R T
0 TRNG A
1 TRNG b’
7.4.4
34y L
B b By
[31: 2] G
[1] RW sec_stop 1LbO
Ak v b
1LbO
1Lbiw/ A
[0] RW sec_strt 1LbO
Ty N ¥ b byte e " 0
1LlLbob ~ v/
1Ltb1l " %/
7.4.5
35v
B b By
[31: G
17]
[16] RW int_flag 1LbO
pQ1
1rbob” v/ T
1 i v/ T
[15: 0] RO transfer_cnt 16LhO
o e A
¥ o] A
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W Winner Micro

JV\N  ERETERART
8 RSA
81 w
RSA p . Montgomery(FIOS ) & w A RSA o RSA A
1288 [ 20488 & A
82 h
1288 [ 20488 &~ & 328 0~
D*D X*Y D*Y X*X 4@ &
83 w
8.3.1 ew
RSA D L Montgomety FIOS T8 w A RSA » W RSA
A 1288 [ 20488 & A
8.4
8.4.1 l
36 RSA l
z Q By
0X0000~0X00FC X XBUF RW X
0X0100~0X01FC Y YBUF RW Y
0X0200~0X02FC M MBUF RW M
0X0300~0X03FC D DBUF RW D
0X0400 RSA L RSACON | RW RSA L 0X0000_0000
0X0404 a MC RSAMC WO a MC 0X0000_0000
0X0408 a N RSAN RW a N 0X0000_0000
8.4.2 X
XBUF X 2048bit”~ v~ haddrvy w 0000h~00fctA t N
37 RSA X
000h 004h oog8h | L. 00f8h 00fch
X[31:0] X[63:32] X[9564 | 0 ... X[2015:1984] | X[2047:2016]
8.4.3 Y
YBUF Y 2048bit~ v~ haddrv 4 0100h~01fchA t N
38RSA Y
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W Winner Micro

IV  BREERRET
0100h 0104h o108h | ... 01f8h 0O1fch
Y[31:0] Y[63:32] Y9564 | .. Y[2015:1984] | Y[2047:2016]
8.4.4 M
MBUF NI 2048bit”~ v~ haddrvy w 0200h~02fctA tn
39 RSA M
0200h 0204h 0208h | .. 02f8h 02fch
M[31:0] M[63:32] M[95:64] | ... M[2015:1984] | M[2047:2016]
8.4.5 D
DBUF D 2048bit™ Il v haddrv 4 0300h~03fctA tn
40 RSA D
0300h 0304h 0308h | ...... 03f8h 03fch
D[31:0] D[63:32] | D[95:64] | ...... D[2015:1984 | D[2047:2016
] ]
8.4.6 RSA L
RSACONRSA L v w 32bit A
41 RSA L
B b By
[31: 6] G
[5] RW & © LA pQraL - & - “ p " T OLA 1LboO
[4] RW L Bw ~ A pQl1llL B~ B v op " 1LboO
I 0 LA
1. G MC Nwu O0A
2.7 & " opits 17 Bor1Lr w L © bito T
y B o - ~ P M~ X Y M D
T Ne wG A
[2:3] RW & A 2L b0
2L b 0 0X = D*D mod M
2L b 0 1D = X*Y mod M
2L b 1 0X = D*Y mod M
2L b 1 1D = X*X mod M
[1] RW G 1LboO
[0] RW & - A » I'1E » IO0LA »pQl1L A 1LboO
847 a MC
42 RSAt  MC
B b Bv
[31:0] | wO RSAMC & MC 32hit"A Byn OA Fvunp OA 32Lho0

69




Winner Micro

» St 2l
Bk B 1 1l AL T
848 a N
RSAN & N 7bit"ANvwu & Y 32 v Ad 1024bit & - N
32A Q" Gy 7By ¥ °  25B 4w OA PByn OA
43 RSAT N
[31: 7] G
6:0] | RW RSAN a N 7bit"ANvwu & Y 32 vA 7LhoO
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W Winner Micro

IV EREERET

9 GPIO
91 w
GPIO L 3 P GPIO " a B b GPIA
@ GPIO ~ vy D v ibu ~ oada F o i a au -
i:1 an at a av T 0 A
9.2 h
GPIO
GPIOT
L 48ae GPIO
93 w
W80T . GPIQNewH ~ W w GPIOAW 4w GPIOBGPIOA GPIOB b " P
w W A
@ IObw » L GPIOg *  GPIO T By 0+
“ A
GPIO L L GPIO 7% GPICbu ¥ 0 GPIOb
w " A
GPIO: 1 L L 0 =} w A
GPIO: L Wy v w0 o :: w T w1 T now
A0t a 1o A
GPIOA, L W v w 1 o B w - w0 T ow
AlOf a 10 A
GPIO w o “ 10 - W oF “yQt o1 0
[e} ¥ A i [ GPIO g L- GPIO g w1
R™ GPIO QA
GPIO N w A GPIOT " Y v Y 1
i A (o) “HY ., ® D~ 0 A 0 “ Adw
0 GPIOT ~:'& MCU A MCU T YT 0 A
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W Winner Micro

> A #
rAAN FEG % {3 1 FE,
9.4
9.4.1 |
44 GPIOA !
Z Q Bv
0X0000 GPIO GPIO_DATA | RW Q GPIO | 0X180B
0X0004 GPIO g GPIO_DATA_EN RW GPIO_DATAg B OXFFFF
0X0008 GPIO L GPIO_DIR RW GPIO 0X0000
0X000C GPIO: L GPIO_PULL_EN RW GPIO: OXFFFF
0X0010 GPIO GPIO_AF_SEL | RW GPIO w a B OXFFFF
0X0014 GPIO GPIO SF.S1 |RW |GPIO w B B 0X0000
0X0018 GPIO GPIOAF SO0 |RW | GPIO w By B 0X0000
0Xoor GPIO/| L GPIODNENA | RW GPIO/, 0X0000
0X0020 GPIOT 0 GPIO_IS RW GPIO T 0 0X0000
GPI RW
0X0024 i GPIO_IBE GPIOT v 0X0000
GPIOT :': i} RW GPIOT ::+ 14 0 Y | 0X0000
0X0028 GPIO_IEV
0
0X002C GPIOT a4 GPIO_IE RW GPIOT a 0X0000
0X0030 GPIO T GPIO_RIS RO GPIO T ~ MASH"~ 0X0000
0X0034 GPIO T GPIO_MIS RO GPIO T " MASK ~ | 0X0000
0X0038 GPIOT GPIO_IC WO L GPIOT 0X0000
45 GPIOB l
y4 Q By
0X0000 GPIO GPIO_DATA RW Q GPIO | 0X0000_7304
0X0004 GPIO g GPIO_DATA_EN RW GPIO_DATAg B OX7FFF_FFFF
0X0008 GPIO L GPIO_DIR RW GPIO 0X0000_0000
0X000C GPIE: L GPIO_PULL_EN RW GPI©: OXFFFF_FFFF
0X0010 GPIO GPIO_AF_SEL | RW GPIO w g B OXFFFF_FFFF
0X0014 GPIO GPIO_SF S1 |RW | GPIO w B B 0X0000_0000
0X0018 GPIO GPIO_AF. SO |RW | GPIO w By B 0X0000_0000
oxoac GPIO/, L GPIODNEM RW GPIO/, 0X0000 0000
0X0020 GPICT i} GPIO_IS RW GPIO T 0 0X0000_0000
GPI RW 0X0000_0000
0X0024 A GPIO_IBE GPIOT v -
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W Winner Micro

JVN  BEREETEGLR T

GPIOT :': 14 B RW GPIOT :': I ) 0X0000_0000
0X0028 ‘ GPIO_IEV
v 0
0X002C GPIOT g GPIO_IE RW GPIOT a 0X0000_0000
0X0030 GPIO T GPIO_RIS RO GPIO T ~ MASH~ | 0X0000_0000
RO GPIO T ~ MASK 0X0000_0000
0X0034 GPIO T GPIO_MIS
0X0038 GPIOT L GPIO_IC WO L GPIOT 0X0000_0000
9.4.2 GPIO
46 GPIOA
B b Bv
[15: 0] RW GPIO |~ BITS GPIO 16Lh180b
47 GPIOB
B b By
[31: 0] RW GPIO [~ BITb GPIO 32Lh7304
9.4.3 GPIO a
48 GPIOA g
B b Bv
GPIO_DATABITa B~ - BITw 1 ~  GPIO_DATA B b [16Lhffff
*  BITb GPIO 1L bx
[15: 0] RW
[xX]=0,GPIO_DATA[x] b~ Q
[x]=1, GPIO_DATA[x]© Q
49 GPIOB g
B b By
GPIO_DATABITa B~ - BITw 1 ~  GPIO DATA B b [32Lh7fff
* BITb GPIO T 1Llbx
[31: 0] RW ;
[x] = 0, GPIO_DATA[X] b Q
[xX]=1, GPIO_DATA[x]© Q
9.4.4 GPIO L
50 GPIOA L
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Winner Micro
R 1 1% P T

GPIO L~ BITbH GPIO T llhbx 16LhO

[15: 0] RW [X]=0,GPIO[x] 4w ~
[X=1,GPIO[x] 4w ¥

51 GPIOB L

GPIO L~ BITbH GPIO T llhbx 32LhoO

[31: 0] RW [xX]=0,GPIO[x] w ~
[X]=1,GPIO[Xx] 4w ¥

9.45 GPIE: L

52 GPIOA L

GPIO: L- BITH GPIO T 1Llbx 16Lhffff

v
[15: 0] RW )
[x] =0, GPIO[X]

[x] =1, GPIO[X]

GPIO/, L~ BITL GPIO “1Lbx 1 6 L0BOO
Y
[15: 0] RW J
[xI= 1,GPIO[x] W©
[Xl= O,GPIO[X] 1

53 GPIOR I L

GPIg: L~ BITh GPIO Y 1Lbx 32Lhffff _f
Yy

[31:0] RwW [x] = 0, GPIO[x]

[x] =1, GPIO[x]




W Winner Micro

IV EREERET

B b Bv
GPIOA BITL GPIO R s B 3 2 000 0000
Y
[31: 0] RW XI= 1,GPIO[X] W
[X]= O,GPIO[x] W
9.4.6 GPIO
54 GPIOA
B b By
GPIO w a B~ BIT GPIO w 1L bx 16Lhffff
[X] = 0, GPIO[X] w7
[x1=1, GPIO[X] w
x]=1 - w 0 _ 6 GPIO_AF_S1 GPIO_AF_S0ce BIT
A
S1.[x]=0 © SO0.[x]=0 ~ w  1(optl)
S1[x]=0 ~ SO.[x]=1" w  2(opt2
[15: 0] RW (] x] (opt2)
S1[x]=1" SO0.[x]=0 "~ w  3(opt3)
S1[x]=1" SO[x]=1"~ w  4(optd)
x=0 ~ GPIO_DIR[x] = 0 f GPIO_PULL_EN[x] =1t GPIO
4 opt6 IOw
IO w a i
55 GPIOB
B b Bv
GPIO w a B~ BIT GPIO w R S B 32Lhffff _f
[X] = 0, GPIO[X] w7
[X] =1, GPIO[X] w
[31: 0] RW X]= 1 ~ w 0 _ 6 GPIO_AF_S1 GPIO_AF_S0e BIT
A
S1[x]=0 " S0.x]=0 ~ w  1(optl)
S1[x]=0 " SO[x]=1 "~ w  2(opt2)
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Winner Micro

W T8 I L T
S1[x]=1" SO0.x]=0 "~ w  3(opt3)
S1[x]=1" SO0.x]=1" w  4(optd)
x=0 ~ GPIO DIR[x] =0 f GPIO_PULL_EN[x] & : GPIO
W opt6 10w
[o] woa "
9.4.7 GPIO 1
56 GPIOA 1

GPIO w B B~  GPIO_AF SO _ w 16LhoO

[15: 0] RW

57 GPIOB 1

GPIO w B B~ GPIO_AF_SO _ w 32LhO

[31: 0] RW

9.4.8 GPIO 0

58 GPIOA 0

GPIO w By B  GPIO_AF S1 _ w 16LhO
[15: 0] RW

v G GPIO_AF_SEL

59 GPIOB 0

GPIO w By B~ GPIO_AF_S1 _ w 32LhO

[31: 0] RW

v G GPIO_AF_SEL

9.4.9 GPICT 0
60 GPIOA 0
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Winner Micro
B K 4 P T

GPIO T 0 " BITH GPIO T 1lLbx 16LhO

cn

[15: 0] RW [X]=0,GPIO[x] T

cn

[XI=1,GPIO[x] T w

61 GPIOH 0

GPIO T 0 " BITH GPIO T 1lLbx 32LhO

cn

[31: 0] RW [X]=0,GPIO[x] T

ci

[XI=1,GPIO[Xx] T w

9.4.10 GPIOT 0

62 GPIOA 0

GPIOT i} * BITbL GPIO T 1Lbx 16LhoO
[15: 0] RW [x] =0, GPIO[X] 0T GPIO_IEV
[xX]=1,GPIO[x] | 0T
63 GPIOH 0

GPICT 0 * BITb GPIO R A Y 32LhO
[31: 0] RW [X] =0, GPIO[X] 0T GPIO_IEV
xX]=1, GPIO[x] f 0T
9.4.11GPIOT :: I 0
64 GPIOA :': I 0

GPIOT :: 1 b v 6 ° BITb GPIO ~|16LhO
[15: 0] RW 1Lbx
[X]=0,GPIO[x] T v " 5
[X1=1,GPIO[x] T 1 b
65 GPIOH :: 4 )
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Winner Micro
B K 4 P T

GPIOT =i+ 1 6 v 6 BITH GPIO - [32LhoO
1LDbx
[31:0] RW
X=0,GPIO[x] T wv i 5
XI=1,GPIO[x] T 1A 5

9.4.12GPIOT g

66 GPIOA 4

GPIOT a4 L~ BITb GPIO 1L Hx 16LhoO
[15: 0] RW X]=0,GPIO[X] T
[XI=1, GPIOIX]T a

67 GPIOE &

GPIOT & L~ BITH GPIO T1Llbx 32LhO
[31: 0] RW [X]=0,GPIO[x] T
[XI=1,GPIO[x] T &

9.4.13GPIO T

68 GPIOA T

GPIO T © MASHE™  BITb GPIO T1LPx 16LhO
[15: 0] RW [x] =0, GPIO[X] T

[x] = 1, GPIO[X] T "

69 GPIOB T

GPIO T ~ MASHE™  BITb GPIO T1LPx 32LhO
[31: 0] RW [x] =0, GPIO[X] T
[x] = 1, GPIO[X] T "
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Winner Micro
B K 4 P T

9.4.14 GPIO T

70 GPIOA T

GPIO T "~ MASK ™  BITb GPIO T 1Lbx 16LhO
[15: 0] RW [x] =0, GPIO[X] T ~ MASK-~

XI=1,GPIO[x] T ¥ ~ MASK~

71 GPIOB T

GPIO T "~ MASK ™  BITb GPIO T 1L bx 32LhO
[31: 0] RW [x] = 0, GPIO[x] T ¥ ~ MASK~
[XI=1,GPIO[x] T © ~ MASK"~

9.4.15 GPIOT L

72 GPIOA L

GPIOT L~ BITH GPIO T 1Lbx 16LhO
[15: 0] RW [x] =0, )
[x] =1, GPIO[X]T
73 GPIOH L

GPIOT L~ BITH GPIO T 1Llbx 32LhoO
[31: 0] RW [x]=0, °b
[x] =1, GPIO[X]T
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W Winner Micro

IV EREERET

10

SPI L

10.1w

| SPI N bh "¢ h Y
b W 50MHE

10.2h
| SPIN
) T H
50Mbps
. i “n e L DMA
10.3 w
10.3.1 SPIN
SPIY ht b~ Wah W@ @t ) 4 T H 23 37y
~y D “ANez  SDI ~ ~a SDO F “a SCLK ~a Ccs “A
~ 1" SDI™ Serial Data In" y -
~ 2 SDO~ Serial Data Out y ¥
" 3 SCLK™ Serial Clock ~ H*Y h 7
" 4 CS™ Chip Select” ¢ a H™" h LA
i T"Cs h T LH~ - 3 7 H™ w & a H™ ~
B v B™h C b A a W 3t @ SPI w™ A
3y 4 H” 4 ~ HSPI vuW INT ~ ¢ D " Wal]
T ° h: A
SPI ‘ - WA WA D * SCLK U I~ SDI SDQ ¢
[ D A ¥ SDO ~ A ! i !
A O0A W8 D~ "3 A AT 8 H~ i
N wwo ~ 8B D A
SCLKH”™ h L ¢ b LH* A We & SPI T Wea h A
10.3.2SPI b
o HSPI wrapper L W b~ wrapper L p DMA DMA  HSPI
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W Winner Micro

> > Sd= 21l P
F v Hﬁ%T@TﬁQFBT
p FIFO o A b ) " pb 0 -
7 0 “vyi b wrapper L A
" 6 wrapper L G " A
104
10.4.1 HSPI o b l
74 HSPIp
Z Q Bv
RW Tx RXFIFO p = 0X0000_0000
0X0000 HSPI FIFO CLEAR_FIFO A
V]
RW SPlI D Y1 0X0000_0000
0X0004 HSPI SPI_CFG
RW ahb master 0X0000_0000
0X0008 HSPI MODE_CFG
burst
SPI_INT_CPU_ RW T a 0X0000_0003
0X000C HSPIT
ASK
SPI_INT_CPU_§ RW oyl T 0X0000_0000
0X0010 HSPIT
TTS
0X0018 HSPI :: D RX_DAT_LEN | RW T oyi: D 0X0000_0000
10.4.1.1HSPI FIFO
75 HSPI FIFO
B b Bv
[31:1] | RO G
Clear FIFOs” Tx RxFIFO p ~ B 1LbO
~ T .
0 b FIFO
[0] RW
1
p B”
@ i B rst_ n
10.4.1.2HSPI
76 HSPI
B b By
[31:4] | RO G
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W Winner Micro

IV EREERET

RW Bigendian, spi o A 1LboO
[3] 0] D
1 D
spi_tx_always_drive 1LboO
2] RW 0 spi ¥+ i Ly
I spi ¥W
SPI CPHA 1LbO
(1] RW g D A
1D B
SPI CPOL SCK IDLE 1LbO
[0] RW 0 SCKIDLE 4 0
1 SCKIDLE w 1
10.4.1.3HSPI
77 HSPI
B b By
[31:1] | RO G
Burstlen ~ ahb master burst 1LDbO
0 burstlen 4w 1
[0] RW
I burst leny 4
W 4dae burst b~ spi o T yG6 b
10.4.1.4HSPIT
78 HSPIT
B b By
[31:2] | RO G
IntEnRxOverruri  RxOverrunT g 1Lb1
[1] RW 0 RxFIFOoverflow T 4
I RxFIFOoverflow T ba
IntEnTxUnderrun TxUnderrunT g 1Lb1l
[0] RW 0 TxFIFO underflow T &
1 TxFIFO underflow T ba
10.4.1.5HSPIT

79 HSPIT
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W Winner Micro

y A #
JV\ BREERLAE
B b By
[31:2] | RO G
RxOverrun 1LbO
0 RXx FIFO overflow
[1] RW
1 Rx FIFO overflow
01
TxUnderrun 1LbO
0 Tx FIFO underflow
[0] RW
1 Tx FIFO underflow
01
10.4.1.6HSPI 3= D
80 HSPI =D
B b B v
[31:16] | RO G
Rx_dat_len 16LhO
[15: 0] RW - Y‘ D Yy By
D o} D b - 6 A
10.4.2 h HSPI L !
h SPI o SPI o A W a v W H @
A
81 HSPI o (h )
Z .
) Q B v
4 : D “ spi h Ot
0X02 0 RX_DAT_LEN RO _ 0X0000
device 0
o h b Y G Ty
0X03 | 140 TX_BUFF_AVAIL RO 7o 0X0000
9
0X04 € RSV RO
0X05 | T SPI_INT_HOST_MASK | RW T 0X0000
T spi h B
0X06 T SPI_INT_HOST_STTS RO 5 0X0000
oxo7 | G RSV RO
Spi h ) L
0X00 o 0 DAT_PORTO /0 C Mo |
_ RW 7! |r a
(o]
0X10 o 1 DAT_PORT1 Spi h o
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W Winner Micro

> > /s il 7.
JV\ BCEERAET
RW O o W@ a
o
Spi h C "o
0x01 5 o 0 DN_CMD_PORTO WO ) Ko ) a
o
Spi h C ¥ o
0X11 D o 1 DN_CMD_PORT1 WO ) “no W ) a
o]
10.4.2.1HSPI &
82 HSPI ¥
B b By
spi h 7 ) D " h C device v} 16LhoO
[15:0] | RO
P T7::0 o :D v by 1 h
6 M NgO ¢
10.4.2.2HSPI O
83 HSPIA b
B b Bv
[15:2] | RO G
tx_cmdbuff_avail 1LbO
0 cmd buff o " 1t h T yNBO cmd
[1] RO i \
0 0 buffb
T 0 buff”
tx_buff_avail 1LbO
0 buff D " Yt h T YRO A
[0] RO i A
0 0 buffb
T 0 buff”
10.4.2.3HSPIT
84 HSPIT
B b By
[15:1] | RO G
IntMaskup_dat_cmd_rdy 1LbO
[0] RO
T
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Winner Micro

3R i
0T R A §
T T
h p T Ty A
10.4.2.4HSPIT
85 HSPIT
[15: 1] RO G
up_dat_cmd_rdy 1LboO
SPIh ¥ T
[0] RO 0 b) %o
1 D %o
10.4.2.5HSPI o O

86 HSPI o O

SPlh o device I Q " 47 Ro
RW L © 47D A D D
Tt W D o DAT_PORTI DAT_PORAO
10.4.2.6HSPI o 1
87 HSPI o 1

RW L

Q " 47 Ko
A D D

o DAT_PORT1 DAT_PORAO

10.4.2.7HSPI ©

RW o

o O

o
D 5]

DN_CMD_PORIr1

88 HSPI D o 0

device

p

D Tt W D

DN_CMD_PQORTO
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W Winner Micro

s fE 0 L T

FVv\
10.4.28HSPI 9 o 1
89 HSPI b o 1
b By
SPIh o device D’ g~ Q " 47 b
DA D ) D T W D
RwW o DN_CMD_PORI1 DN_CMD_PORTO
07 7 p D A
10.4.3 SPI L o
h SPI Q@ ~ Y1 hSPl v L HSPI "t A
10.4.3.1
New D H N W AT T o W 8hit~
b - b “T.6 B A
D bit v Q B~ i ¢ 7bit
0 C 7hbit
1 7bit 0
8bits 16bits or 32n bits
CMD DATA
ylbits 7bits
r/w address
B SPI U
7 H “: B SPI 0 2 W 16bit’
o~ o O o T D o O D o 1"D - v 32bit
61




W Winner Micro
JV\ BREEM AT

e

=c

u Q o Atc A
sclk__ S\ S\ NSNS ST IS\ SN
SDI x \Rmv/ as X a5 X X a3 X a2 X a1 X a0 X X
SDO— X XD1sX D14 X 08 X o7 X X Do )—
scsn [
6 HSPI B ( )
sclk S\ SN\ NSNS NN NN
sDI x/RwN\ a6 X a5 X X as (a2 (a1 X a0 X x Xoisxo1aX X os X o7 X X oo Xx
SDO — X )
scsn | [
7 HSPI Q b )
SDI x \rmwv/ ae X as X X a3 X a2 X a1 X a0 X X
SDO—( X D7 X %8 X XDo XD15X X D8 )—
scsn |\ [
8 b ( )
sclk S\ SN\ NSNS NN NN
sDI x/”Rw\ a6 X a5 X X as (a2 a1 X a0 X_x X107 o X X ooxXois) X o8 Xx
SDO — X )
scsn | [
9 Q b( )
Q v W 32bit o) 7D Wa A

87



W Winner Micro
JV\ BREEM AT

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 o b ( )

S o1 SR U W A VO U U W W Y VO A U VO U WY W W O
SDI . ... XD2aXpasX  Xotexors) . X 08X 07 X, XDt XboXx
—_— —

4 Unper8 bits ~#— Lower § bits
sDo X

}
scsn | [

11 o Q b( )

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

SDI e X a2 X a0 ) X
8§00 X Ko7 x(oe X Koo }prs)  XD8)pas)  Xpiexoat)  Xox XD24)—
<4—— |ower 8 bits ——® 4—— Upper8 bits — ™
scsn \ s
12 o b ( )

<TG W W VO U U U UV VO W VO W W U W U U W

SDI - x/Rw\ e (as X X3 (a2 Xt X ao X x X(o7 Xoa X Yoo DX XD8)(o2sX  Xoie)(Dery Xom X(oaaix
e

4—— |ower8 bits ~<—— UpperB bits ——*

sbo X )
scsn [
13 o Q b )
‘D HoT Y T 40D ) Ty b b 0
A 3"y rb F A
10.4.3.2
NPTy B b " New 4 Ayl - ¥
B A - ~ CPOL=0,CPHA#D
. Ho Y T 4D 5 Ty D b 0
A 3"y rb ¥ A
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W Winner Micro

IV EREERET

O S —— 22 23 24

s LT N L
<> <> <>

SDI

i

SDO

X
SCSnT ‘7

SDI

s L LT L L
<> <>

SCSnAAW Tﬁ

14 CPOL=0,CPHA=0

SDI

s L[ LU .
- - O

SDO

SCSJAT ‘

O e— 22 23 24

S N S A I I
<> <>

SDI

R0 x D G . b G
SCSHAAW (ﬁ

15 CPOL=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 x
SPO x < KO >
SCSnT ‘

16 CPOL=1,CPHA=0

24

o L e
<> <> D

SDI

SDO

SCSnT ‘

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

17 CPOL=1,CPHA=1

10.4.3.3T
T H 0 h SPL_INT 6~ v A
Sp|_|nt h Spl h D _,:: D~ Spl h T ¥ o Y

SPI_INT_HOST_MASK
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W Winner Micro
VN BEE R T

SPI_INT_HOST_STTS

RX_DAT_LEN
WD VaeT A L o 5 ) - N
ao T A m T w A
SPLINT_HOST_STTS RX_DAT_LE SPI_INT_HOST_STTS

spi_cs n h_
Spi_int_n
’ H
18h SPI T
10.4.3.4h SPI © b
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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 D4 0x80"

Y

o

1914

=c

Cciz

Y uwyB”
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W Winner Micro
JVN  ERBETERLR T

Cciz

N

spi host %o no o

> TX_BUFF_AVAIL

TX_BUFF_AVAIL[1] ==1,

Y

D Ne o
LY 0x11
" spi D 0x91”
i 0x01
" spi D u Ox81
y
( o >7
2011 5
Y uwiB” . 0 A
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W Winner Micro
VN BEER T

ap

Spi T
'
T T
SPI_INT_HOST_STTS
|
RX_DAT_LEN
D
\
spi host ) -
W 6V
0 W 3]
0ox10 D 0x10™
i 0X00
5 0x00~
'
6 00
[ 5
2L ( 9)
D W A
' Y uwiyB” 5 ) -
A
“hiH DHa v e . . y ) - A
He a A o @ "¢ w 256 0 e .
1500 A L. P v :
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W Winner Micro

IV EREERET

11 SDIO L
11.1 w

W801 = SDIO o "but °  bh ) 3, 1024byte FIFO
h & " g

)

11.2 h

1 SDIOl 2.0
h 0~50MHz
1024 Block
1 SD 4 SD

11.3 w
11.3.1 SDIO
SDIO USB 3V SDI0O 3 H TITW h T3 W - HOST
DEVICE w3 . DEVICE v H HOST O # o A DEVICE
; HOST ©®° "~y HOST H=" SDIO HOST Y @ DEVICE
SDIO y T .DATIH" w T A sDIO 1BIT 4 DATO D * DAT1
DT A SDIO 4BIT /4 DATODAT3 D "I TDATL »T A
11.3.2SDIO o
SDIO it HOST 0 - DEVICE T T Tw’ H
Gmmand: 6 D D~ HOSTO DEVICE “i T O CMBI® D
. Response: DEVICE ,b w Command A3 CMD P ’
. Data: i D Ay w1 37y w4 A DATO
DAT3{~ D A
SDIO b HOST CMD:: 0 We CMD 6 CMD DEVICE Response
t b A
G D° ( HOS® DEVICE D~ DE\CEw W@ H™ * HOST
[ H™ " w 48 $2Y D w CRC A @
D " HOSWP 0 Weae O DEVICE b * DEVICE w W @ A
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W Winner Micro
FAAN FERG R A 1 L

cQ 9° @ HOS® DEVICEH > DEVICE W @ H” ~ ' HOST
[ HY " w 48 e D w CRC A @
QD " HOSWP U We B9 DEVICE b * DE\CE y W @ A

11.3.3 SDIOY o

SDIO p i o 0w M CIK w M " functionuniquearea ~A
CIAT 0 ow T Y Y1 o bBH "7y Qw 0 CIA §y
b ACIA® = CCCRFBR CIS"# 2 H Ai T CCCRy= SDIOI E"

L " h b CCCRYy  SDIOV 0 b~ CCCR 4 0X00

OXFRAFBR H = ow 1[ ow 7 Db Y o woT L~

FBR W 0Xn0BOXnff® ¥ T nuw o " "ACIS g\ @ H - v 0X1000

OX17FFFCIS E™ CIS Nw o N CISi TE" CIS A CCCR CIS Pointer
TN ow CIS Xw o FBR CISPointer TA

CIA U n A

CIA (Function 0)
Ox000000-0x0000FF CCCR

Ox000100-0x0001FF | FBR (Function 1)

Ox000200-0x0002FF | FBR (Function 2)

Ox000300-0x0003FF | FBR (Function 3) : \
- - ‘ 16 MB optional

0x000700-0x0007FF | FBR (Function 7) w-nd:m!;x | Code Storage
Ox000800-0xD00FFF RFU Area
CIS Area (CSA)

0x001000-0x017FFF | (common and per-function) |g—

. B —
0x018000-0x01FFFF RFU CIS Pointers

128K Register Space
(function 1-7)

Ox000000-0x01FFFF Function Unique

22 SDIO o
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W Wi

nner Mlcro

- nlll
Bk %k FEL
CIAT '\ a 1 A ~3 CIA G SDIOV A
11.4
11.4.1 !
11.4.2 SDIO Fn0
Fno W SDIOV i W ' 0X00000~Ox1FFFF 128KA W 0x0000GA
FnO SDIOh CMD52 5 T Z 4y “w T 4 0A
Address | Register Name | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00 CCCR/SDIO SDIC | SDIO | SDIO SDIO | CCCR [ CCCR | CCCR | CCCR
Revision bit 3 bit 2 bit 1 bit 0 bit 3 bit 2 bit 1 hit 0
0x01 SD Specification | RFU RFU RFU RFU SD SD SD SD
Revision bit 3 bit 2 bit 1 bit 0
0x02 I/O Enable IOE7 IOE6B IOE5 IOE4 | IOE3 IOE2 IOE1 RFU
0x03 I/0 Ready IOR7 IOR6 IORS IOR4 | IOR3 IOR2 IOR1 RFU
0x04 Int Enable IEN7 IEN6 IENS IEN4 IEN3 IEN2 IEN1 IENM
0x05 Int Pending INT7 INT6 INT5 INT4 INT3 INT2 INT1 RFU
0x06 I/O Abort RFU RFU RFU RFU RES AS2 AS1 ASO
0x07 Bus Interface cD SCS| ECSI RFU RFU RFU Bus Bus
Control Disable Width 1 | Width 0
0x08 Card Capability | 4BLS LSC E4MI S4MI SBS SRW SMB SDC
0x09- Common CIS Pointer to card's common Card Information Structure (CIS)
0x0B Pointer
0x0C Bus Suspend RFU RFU RFU RFU RFU RFU BR BS
0x 0D Function Select DF RFU RFU RFU FS3 FS2 FS1 FSO
0x OE Exec Flags EX7 EX6 EX5 EX4 EX3 EX2 EX1 EXM
Ox OF Ready Flags RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFM
0x10- FNO Block Size I/O block size for Function 0
0x11
Ox 12 Power Control Reserved for Future Use (RFU) EMPC | SMPC
0x 13 High-Speed RFU | RFU | RFU | RFU [ RFU | RFU [ EHS [ SsHS
0x14- RFU Reserved for Future Use (RFU)
OXEF
0xFO- Reserved for Area Reserved for Vendor Unique Registers
OxFF Vendors
23 CCCR o
Address 7 6 5 4 3 | 2 | 1 | 0
0x100 Function 1 | Function 1 RFU RFU Function 1 Standard SDIO Function
CSA supports interface code
enable CSA
0x101 Function 1 Extended standard SDIO Function interface code
0x102 RFU | RFU | RFU | RFU | RFU | RFU | EPS | sPs

0x103-0x108

Reserved for Future Use (RFU)

0x109-0x10B

Pointer to Function 1 Card Information Structure (CIS)

0x10C-0x10E

Pointer to Function 1 Code Storage Area (CSA)

0x10F

Data access window to Function 1 Code Storage Area (CSA)

0x110-0x111

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 FBR1
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W Winner Micro
IV BBERET

Address 7

6

5 | 4 | 3 | 2 | 1 | 0

0x0001000 Card Common Card Information Structure (CIS) area for card common and all functions
- Ox017FFF

0x018000-
0x01FFFF

Reserved for Future Use

11.4.2.1SDIO CCCR

25CIS

FBR1 !
90 SDIO CCCR FBR1 !

0X00

Revision

CCCR/SDIO

SDIOx

RO

[3:0], CCCR/FBR

4 h0 CCCR/FBR Version 1.00
4 hl CCCR/FBR Version 1.10
4l h2 CCCR/FBR Version 1.20
4 h3-4Ll hF Rsv

CIA Register[3:0]

4L h2

CCCRx

RO

[7:4], SDIOV

4 h0 SDIO Version 1.00

4L h? SDIO Version 1.10

4 h2  SDIO Version 1.20 (unreleased)
4 h3  SDIO Version 2.00

4U h4-4L hF Rsv

CIA Register[7:4]

4L h3

0X01

SD
pecificati
on

Revision

SDx

RO

[3:0] SDV

4 hO SD Physical Version 1.01 (March 2000)
4l hT SD Physical Version 1.10 (October 2004)
4 h2 SD Physical Version 2.00 (May 2006)

4 h3-4L hF Rsv

CIA Register[11:8]

4L h?2

RO

RFU

4L hO0

0X02

/0 Enable

IOEX

RO

RFU

1LboO

RW

[7:1] © Function 3~ bitl -bit7 Nez 7 a function ”
Shh g bit w T t g function ~ !
function b b A

* CISO CISlyi CSA  FniT~ 4 a Fnib g

7LbO
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W Winner Micro

IV EREERET

sbh 37y @ e M 0" CISO CIS1b™ Y
QA
0X03 1/10 Ready IORX RO RFU 1LbO
RO [7:1],IOR ™ T7bit™ Neoz 7 a function i 7LbO
bit w T functon = Yy b A
T~ HC8051 program register function
ready B w 1I' g bitl=1" ¢ Fnl y
b A

‘ CISACISACSA Q b G IOR1 47 4 g

IOR1=0 37 y e O p A
0X04 | IntEnable |IENM |RW [[0], T a H” 1LboO
o] v T b Sbh
1 kv function T Y h
IENX RW [7:1],functionx T a A 7L b0
IEN1=0, Fnl T bw h A
IEN1=1 t "H Fnl T h
0X05 | Int RO [0],RFU 1LboO
Pending INTX RO [7:1],functionx T A 7L b0
INT1=0 Fnl T
INT1=1 Fnl T A

' IENI IENMb4 I th bw | T

0X06 | I/0 Abort ASX WO [2:0, & 10 Qo A 3LboO
6 Fnl b~ CMD52Q~ 3L bAL © SPIV

b A

RES wo | [3], BH” 11 bo
1 B8 SD Y hit B : b
F A BH bw v A ~ sSD
SPI ~ 3bw CD DisableA CMD52

b A

RO RFU 41 b O

0X07 | Bus Bus RW [1:0] 2LboO
Interface Width 2 L b0 @bit
ontrol 2 L b1l abit

B : “wiw2lboo

RO [4:2],RFU 3LbO

ECSI RW [5], H SPIT A 1LboO
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W Winner Micro

IV EREERET

SCSH I ¢+ Wa "H SDIO SPI
W kv FT b " CS A
Sscsi RO [6]" SPIT A 1Lb1
u T SDIOK SPI W kv R FT
b 7T cCs A
progtam reg[2] 4 T B A
CcD RW | [7]” CD/DAT[3](pin1)’:  10-90K: A 1LboO
Disable 0]
1
v T A
bw SDV T B o A
0X08 | Card SDC RO [0], D CMD52 9 A SPI Vb 1lb1
Capability A
progtamreg[3] v 1 ~ U
SMB RO [11, SDIO CMD53 Block D A 1Lb1
program_reg[4]w 1 ~ w1l
SRW RO [2], SDIO -Read Wait Control~ RWC b A 1Llb1
program_reg[5]4 1 ~ v 1
SBS RO 3 , SDIol /A 1lb1
w0 tb (0X0G- OxOF)
u T 2 FnO function W SDh
program_reg[6]y 1 ~ U
S4aMI RO [4], SDION 4bit  Block D W h 1Lb1
“ T A
0 b Block P T 7/
IENx=1 SDIO "~y 11T h 0 T
1 Block P T
program_reg[7]4 1 ~ w1l
E4MI RW 5, T a A 1LboO
"H 4bit  Block - H block D T h ™
T A
0 b"H
1 °H
B B Dwag 0
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W Winner Micro
I\ BEEMET

LSC RO 6], 1LboO
0] SDIOI u n
1 SDIOI w v
program_reg[8]4 1 ~ v 1
4BLS RO (71, 1Cb1
0] SDIO4 ¥ b 4bit
1 SDIO4 ¥ TOF 4bit
program_reg[9]u 1 ~ w1l
0X09 Common CIS pointer | RO [23:0], SDIO ™ CIS CIsO A cIso 24 Lh
0X0B "6 eV H Al W' 0x0010000x017FFA | 1000
Y 0" LSBA
0X0C | Bus BS RO [o] , A 1LboO
Suspend g L T function a
1 E T function™  FSx IO T function
numbet ;2 Db D]
@ h X @ function | g
A
SDIOI b woTot 4 0
K v CIA bb " W w1l 48 BR
v 1A
SPI MW+ “fuo
BR RW /A function 4 Lho
FSx CMD53 function number T~
" bA
h u T 3 function A
I 5 b o ABR
G w1 | A%  function -
BS BR h Ah "y BR
- BRy T 1 Ah "y
h® BRQO 0 A
SPI W 7 ~ fuoO.
RO [7:2],RFU 6Lbo0
0XOD | Function FSx RW [3:0] / DT O function[0 -7]A K 4L b0
Select Q FSx

CCCR 10Q b

0 IO o FSx 4 © T function
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W Winner Micro
I\ BEEMET

numbeA
function |- *  FSXQ function  number
1 FSx ~ function D b A Vv
w | T functon  numbeA
' FSx ~ BS=0 ¢+ FSx v y A

4 b0000  Transaction of function 0 (CIA)
4L b000L 4L b0111 Transaction to functions1 -7
4L b1000 Transaction of memory in combo card

41 b100%-4L b1111 Not defined, r eserved for future

use
RO | [3:1],RFU 3LbO
DF RO 71" A FSxQ~ function number”~ 1LboO
T function D AW D * DF
i
0  function - D A
1 function - D A
DF 4bit n LT A w T function
: 0 - W T
A w 0 function D ® busy
" i : o < h Ty
function [T A
OXOE | Exec Flags | EXx RO [7:0] ~ BAh " bit B 8LhO
function[7 -1] D] A Ty h W
function D~ b function 0 ¥
oA
SPI W - ~ fuoO.
OXOF | Ready RFx RO [7:0] ~ B AR ’ Ty 8L hO
Flags function[7 -1] Q A W e function W @
Q- RFx bit function ~ %o
A W @ function Ve b~
RFx bit 0 - u I 1
"y A
SPI 7 T Fuwo0
0X10 FNO Block Size RW [15:0],Fn0O Block P “ Block size A 16Lh
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W Winner Micro

IV EREERET

0X11 2048Byté 1ByteA u "~ LSB
0X12 | Power SMPC | RO [0], h w LA 1Lbl1
Control 0 SbIO G 200mMA 4 a function

" |OEx=IA EMPLSP& EPS 4 O0A

1 SDIO Ty 200mA EMPLSP& EPS A
EMPC | RO 1, h w La A 1LboO

0 SsDIol 6 200mA SDIOI  ~ ® function(s) |
v b"™H W function a =~ i EPS
v a\ G G 200mA
1 sbiol Y 200mAf SPS EPS Ah

L za FBRT SP&EPY i IOExa

function A

RO | [7:2l,RFU

0X13 | High-Speed| SHS RO [0~ SDIO iLb1
0 b
1
EHS RW | [1]” a 1LboO
0 SDIOI b 7 25MHZ
T Sblol” y b 7 50MHZ

RO | [7-2]" RFU

0X14 RFU RO Reserved for Future Use (RFU) 8LDbO
OXEF
O0XFOG | Reserved for RO Area Reserved for Vendor Unique Registers 8LbO

OXFF | Vendors

0X100 | I/O Device RO [3:0], Fniw H A 4 L'h7
Interface Code CIA[15:12]" A

4L’ hO No SDIO standard interface supported by this
function

4L’ hl This function supports the SDIO Standard UART
4’ h2 This function supports the SDIO Type -Afor
Bluetooth standard interface

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

4L’ h4 This function supports the SDIO GPS standard

interface
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W Winner Micro

IV EREERET

4. h5 This function supports the SDIO Camera standard
interface
4’ h6 This function supports the SDIO PHS standard
interface
4L h7 This function supports the SDIO WLAN interface
4L’ h8 This function supports the Embedded SDIO -ATA
standard interface
RFU RO [5:4],RFU 2L b0
Function supports RO [6], 1LbO
CSA 0 Fnlb CSA
I Fnl f CSA
Y CIA[16]
Function CSA RW [71, 1LLboO
enable 0:b"H CSA
r H CSA
0X101 | Extended standard RO [7:0] © 1/O Device Interface Code 8LbO
110 Y CIA[24 17]
device type code
0X102 | SPS RO [0], Fnl w iLbo
0] w
I Hew Y EPS
Ty CIA[25]
EPS RW | [1], w 1LboO
0 Fn1 b
I Fn1 b v
RO [7* 2]° RFU 6Lbo0
0X103 RO RFU 0
0X108
0X109 | Address pointer to RO [16:0],Fn1 CIS © 4 CIs1 h Fnl 17Lh
0X10B | function CIS1 CIsS A O wLSB A 000
RO [23° 17],RFU 7LbO
0X10€ | Address pointer to RW [23:0], CSA 24hit " h CSA ) 24Lh
0X10E | function CSA CSA ~ T v 1. 0000
0~ LsSB
OX10F | Data access window | RW [701° CSA Q o A Qb - v |8LbO
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W Winner Micro

s fE 0 L T

105

FAA \
to CSA o Q~ CSA 24bit T
b 7 24bit CSA o -
0 h A
0X110 | Functionl IO Block RW [15:0] © 16bit - 1O block size A 16LDb
0X111 | Size block size 4 2048Byté& w 1A
Y O~ LSBA
0X1000 | CISO RO h Fn0 CIS 4 h @
- CIS0. SDIOl T 17@ CISO
0X1010
0X2000 | CIS1 RO h Fnl CIS 4 h @
- CISIA  sSDIOI cIs1 W 55~308.
0X2133
RFU RFU
11.4.3SDIO Fnl
Fnl 4 SDIOV Ne functionl o W' Ox00000~Ox1FFFF" 128KA
G p AHB B 4w 32F~ SDIO a 178 P
T W At i h ' FN1 -
91 SDIO Fnl i
SDIOh 0 p
0X0000 ~ 0XOOFF 0X0000 ~ 0X00FF SDIO  p A
0X1000 ~ OX1FFF J CISO i ) A
0X2000 ~ 0X2FFF - ClIs1 i ) A
. 7! cmd iy
0X4000 ~ OX4FFF i
5} A
0X5000 ~ OX5FFF .. 0  buffer 1oy sdio_txbd
0X15000 ~ 0X15FFF l T A
0X6000 ~ OX7FFF .. buffer [ r sdio_rxbd
0X16000 ~ 0X17FFF I T A
0X8000 ~ OX9FFF 0X0E000000 ~ 0XOE002000 AHB  config A
0XA000 ~ OXBFFF 0XO0F000000 ~ 0X0F002000 AHB  APB A
: ® Fy:: - AT w b [ A
TT W SDI ~  f7 SDIOHOST ' it
[ poiT TA




W Winner Micro

JV\N  ERETERART
7 SDIO 0x0000 ~ OxO00FF T N ' SDIOh CMD52 o
v Z 4y “w T ow 1A
92 SDIO Fnl Ne ~ L HOST -~
z B By
0X00~0X03 RO RSV
0X04 [7:1] RO RSV 7CboO
int_read_data [0] RW T A 01 A 1Lbo
O oxiC~ 3w ~  O0A
0X05 [7:1] RO RSV 7CboO
int_mask [0] RW int_src a H" A1l T A |1LKdoO
0X06 [7:2] RO RSV 6LboO
wlan_awake_stts | [0] RO | WLAN 1Llb1
14 ACTIVE Ou SLEER
0X1C dat_len0 [6:0] RO 7bit A" 12bit” v 5bit  0x1D 7LboO
TA
dat_vid [7] RO 1rb1 1lb1
0X1D dat_lenl [7:3] RO v 5bit A" 12bit~  7hit  Ox1C 5'b0
TA
[2:0] RO RSV 3LboO
OX1E RO RSV
OX1F [7:2] RO RSV 6LboO
down_cmdbuf_vid | [1] RO Y o buffer = 1 A 1Lb1
txbuf_vid [0] RO " buffer ~ A1 ~ 0 1LboO
buffer A
0X20 wlan_wake_en [0] RW SLEEP 4 SDIOA 0 a - A 1LboO
v B p - 0A
0X21 [7:1] RO RSV 7LboO
fnl_rst [0] RW B 1 A 1Lbo
pQ1 " A wlan  Ne B Qo0
* functionl B A
0X22 [7:1] RO RSV 7CboO
fnl_recov [0] RW a 1 D response 1LboO
B O0A
w fnO/fnl io abort w T
cmd 5 5 Ty
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W Winner Micro

IV EREERET

T ioabort b A
G " bus driver T  io abort O
L~ 9 i ~ b'™H
T a Q1" y 9 ioabort
b ¥ A
11.4.3.1 SDIOAHBo ¢
n * sbia A Ra A
D iy wrapper L a ~ Wrapper L Nodk  HSPI Ne A
93 SDIO AHB
yA B Bv
0X0000 RO Rsv
0X0004
0X0008 CIS function0 [31:0] RW CISO p memonyf O Z A 32LboO
address CISO o =0x01000 b}
“ 4 7
0X000C CIS functionl [31:0] RW CIs1 p memonyf O Z A 32LboO
address cis1 o =0x02000 D]
S
0X0010 CSA address | [31:0] RW DA | CSA B T 32LbO
cIS A Tb CSA
0X0014 Read address | [31:0] RW DMA memory § A 32Lbo0
Data Port Y p  memory
b" W 0x00+ Read address$ A
T - 4 0
0X0018 Write address | [31:0] RW DMA memonf A 32Lb0O
Data Port Y p  memory Q
b" W Ox00+ write address ~A
T N € 0
0X001C AHB Transfer | [20:0] RW SDIO h ~ 0 b T 32LboO
count 0 A
[23:21]RFU
0X001F RO -- rsv
0X0020 SDIO Transfer | [20:0] RO w D T  ch SDIO "o 32LbO
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W Winner Micro
I\ BEEMET

count A D p
o A
[31:21]RFU
0X0024 CIA register -- RW [3:0]:CCCR Revision A 4w 4L h2 3 2 K06017
4" h0 CCCR/FBR Version 1.00 232

4L hl CCCR/FBR Version 1.10

4L° h2 CCCR/FBR Version 1.20

[7:4]SDIO Revision A w4l h3
4’ hO SDIO Specification 1.00

4’ h1 SDIO Version 1.10

41 h2 SDIO Version 1.20

41’ h3 SDIO Version 2.0

[11:8]SD Revision A w4l h2
4l hO SD Physical Specification 1.01
4L hl SD Physical -Spee1.10

4I' h2 SD Physical Spec 2.0

[15:12]I0 - Device CodeA W A4LhH

4 WLAN A

[16]csa_support, o1

0 b

T

A

[24:17],Extended 10 -device code

W 8 L bAO
Fnl standard 10 - device code A
[25],SPS, vy I 4 Fnl w
0 b
1
[26],SHS, u T
0 b
1

CSA

CSA

ao

P w OA
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W Winner Micro
I\ BEEMET

[31:27]:RFU

0X0028

Program

Register

RW

[0],function ready A hc8051 SDA

Fnl

Fnl

0:Fn1 not ready
1 Fnlready

[1]° funlread data readyA Fnl%o Sbh

[2]° SCSA
0 b

1
[3],SDCA
CMD52 o A
0 b

T

[4],SMBA SDIO

1.

0 b

1

[5], SRWA

0 b

1

[6],SBSA

0 b

1

[7],.S4MI A
.

0 b

1

[8],LSCA

0 n

1 v

16'h 02fc
v 7 B N Shh

%o bA "I0]

B A h T

Interrupt Identification

A W 0.

h
h A

SPIT A w 1.

SDIOI D -

v 1

CMD53 BlockP A Y

b2
£
'_\

SDIOI

>
£
=

SDIO /

SDIOI 4bit Block D

A u 1A

SDiol v A W 0.
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W Winner Micro

IV EREE AT

[9]" 4BLR SDIOI  WaV T
4bit b A u 1A
0 b
1
[10],card ready A & SD H™ s B

- “fu T SDIO o
Ng” % A b [ H " 47y A

Fnl A B w o
[15' 11],RFUA W 0
0X0034 OCR register | -- RW [23:.0]° b “p 7 " h L |[32Lh00

h b A \

Bit 1

0-3 Reserved

4 Reserved
5 Reserved
6 Reserved
7 Reserved

8 2.0 -21
9 2.1 -2.2
10 22 -23
11 23 -24
12 2.4-25
13 25 -26
14 26 -27
15 27 -28
16 28 -29
17 29 -3.0
18 30 -31
19 31 -32
20 32 -33
21 33 -34
22 34 -35

23 35 -36

[31:24]° 8L b O

A w' 24Lhf fA8 00| 000
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W Winner Micro
VN BEE R T

0X0038 RW - rsv 32Lh0
0X003C CD_State - RW [0]~ SD dat[3] A 32LboO
Register 0::
T::
p AHB Ty A
" AHB Q b W k

CCCR7[7]CD v A

[31:1],RFU
0X0040 Fnl_Ena -- RW [0], Fnl a A 32LboO
Register 0]
T g
p AHB Ty A
" AHB Q b W k

CCCR1[1] IOE1 v A

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

12 HSPI/SDIO Wrapper L

122w
o L ~ SDIO HSPI h b H DMA B A~ :: 1
p e L0 b "Hb T ° A
SDIO HSPI wrapper L ::B T g " H L oyi Au =
B Ne v:: v | SDIG b ¢ HSPI
© 6 | SDIO_TX ~ L 6 SDIO_RX~ il
L 0 A
G T#% cmd 77 C MNe b D 7 D 5" 3 Y
D A D Mg ~ o 7 W MY F W v G 256
- M- M 1K W @ R
) A ¢ v D v 6 O A
12.2h
. DMAV
T ap
. " 4096
123 w
12.3.2': w
h "~ SDIO  HSPT ¢ ~ w801 A
h C 0 * SDIO  HSPI [ T w WRAPPER [
BD “ T ) A
BD '
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W Winner Micro
VN BEE R T

31 0
M d[ 31] 2V wor dO
S ;)EE ;I' gg]o—Si Frml en 25: 12] Rebuf 0_of f set [ 11: 0] wor d1
Sdi o_rxbuf 0_addr [ 31: 0] wor d2
Sdi 0_rxbuf 1_addr [ 31: 0] wor d3
Sdi o_rxbuf 2_addr [ 31: 0] wor d4
Next _sdi o_rxbd_addr [ 31: 0] wor d5
Lvid 1w | A
2. rxbuf O_of f set" N o 802.3 W @
G sdio rxbuf0 Z A
3.sdi o rxbuf 0_addr' i T W e Ne buf
A
4. sdi o_rxbuf 1_addr’ - Tt H@ Ne buf
A
5. sdi o_rxbuf 2_addr* N T 272 @ Ne buf
A
6. next _sdi o_rxbd_addr - * VW e sdio_rxbd A
7.frmlen - 3 b~ sdiorx_infoA
8. i o rx_info_size N sdio rx_info e - 4
OA
' W 4096 U 22 @ Ne A Rxbuf O of f setr
W a Ne " vsdiorxbufOT Ne ~° Yo Ha@Ne ~
C A b o @ buf 1600
6 eNe HTA
26 SDIO BD
w801 SDIO HSPI [ a * 0 RXBD o Vid A
12.3.2 1 w
w801 h 0 R p@ 0 %o " - WRAPPER
* WRAPPER SDIO HSPI T H~ h O © } 0 -
WRAPPER 0 T A

113



W Winner Micro

i) > A= il >
FAAN FEK % 1Ll P, ¥
31
M d[ 31] RSV wor dO
Sdi o_t xbuf _addr [ 31: 0] wor d1
Next _sdi o_txbd_addr [ 31: 0] wor d2
Lvld 1u - - 0 A
2. <di o_txbuf _addr iy A 0
A 6 @ sdio_txbuf W zZ “yvG
) v LLC bw sdi o_t xbuf A
3. next_sdi o_txbd addr” - AN e sdio_txbd A
27 SDIQ) BD
12.4
12.4.1 |
94 WRAPPERL

y4 .

) Q By
0X0000 | WRAPPER INT_STTS RW D 0X0000
0X0004 | WRAPPER INT_MASK RW D 0X0000

WRAPF’;ER D RW 3t D 0X0000
0X0008 UP_CMD_AVAIL
WRAPPER 9 buf RW | o buf 0X0000
0X000c DOWN_CMD_BUF_AV|
RW sdio_txbd 0X0001
0X0010 | SDIO_TX @& SDIO_TX_BD_LINK_E
RW E sdio_txbd v 0X0000
0X0014 | SDIO_TX SDIO_TX_BD_ADDR T,
0X0018 SDlO_TXl SDIO_TX _EN RW SDIO) a 0X0000
0X001c SDlO_TX SDIO_TX _STTS RO SDIO) 0X0000
RW sdio_rxbd 0X0001
0X0020 | SDIO_RX a4 SDIO_RX_BD_LINK_E
RW | sdio_rxbd - 0X0000
0X0024 | SDIO_RX SDIO_RX_BD_ADDR T4
0X0028 SDlO_RX SDIO_RX _EN RW SDIO a 0X0000
0X002c | SDIO_RX SDIO_RX_STTS RO SDIO 0X0000
WRAPPER CMD BUF RW ¥  cmd buf 0X0000
0X0030 CMD_BUF_BASE_ADI
0X0034 | WRAPPER CMD BUF SIZE | CMD_BUF_SIZE RW Cmd buf 0X0064
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W Winner Micro

IV  BREERRET
12.4.2 WRAPPER
95 WRAPPER
B b By
[31:4] | RO G
[3] RW int_ down_cmd ] cmd T AQ1 O0A 1LboO
[2] RW int_ up_cmd :: cmd T AQ1 O0A 1LboO
[1] RW int_sdio_txfrm T AQ1 OA 1LboO
[0] RW int_sdio_rxfrm 3t T Q1 O0A 1LboO
12.4.3 WRAPPER
96 WRAPPER
B b By
[31:4] | RO G
[3] RW int_mask_down_cmd/] cmd T Alwu WA 1LDbO
[2] RW int_mask_up_cmd :':  cmd T A 1LboO
[1] RW int_mask_sdio_txfrm ¥} T A 1Lbo
[0] RW int_mask_sdio_rxfrm :: T A 1LboO
12.4.4 WRAPRER )
97 WRAPRER o
B b Bv
[31: 1] RO G
cmd P By 1A cmdP ) 1LboO
[0] RW ‘ )
0 f 0 Y  intup_cmdT A
12.45WRAPPER © buf
98 WRAPPER D buf
B b By
[31:1] | RO G
0 W ecmd > » B O T A M o |1lLboO
0] RW )
N 1A
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Winner Micro
B K 4 P T

12.4.6 SDIO TX a
99 SDIOTX 4

[31:1] | RO G

sdio_txbd a - A 1LCb1
B P W @ sdio_txbd N
[0] RW next_sdio_txbd_addr Nwe A B TP W@

sdio txod ~ w 4 A A

HSPI A
12.4.7 SDIO TX
100 SDIO TX
[k sdio_txbd b H G "B A 32Lh0
A ) P Waed buf °  sdio_txbd
[31:0] | RW i
T next_sdio_txbd _addr A
HSPI A
12.4.8 SDIO TXq
101 SDIO Txg
[31:1] | RO G

SDIO) a - A 1LboO

D @ sdio_txbd - B Ty SDIO
0 A sDIO [ &  ~ ¢ & F
[0] RW . .

sdio_txbd” 0 A
p - 0 bA
HSPI A

12.4.9 SDIO TX
102 SDIO TX

G

[31:1] | RO
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W Winner Micro

) > Sd= 21l 7.
JV\N  ERETERART
SDIQ) A 1LboO
0 SDIO 6 T0 A D
[0] RW .
1 SDIO G0 T
HSPI A
12.4.16DIORX g
103 SDIORX @
B b By
[31:1] | RO G
sdio_rxbd a - A 1lb1l
B TP W @ sdio_rxbhd -
[0] RW next_sdio_rxbd_addr No e A ) W @
sdio rxbd ~ w 4 A A
HSPI A
12.4.11SDIO RX
104 SDIO RX
B b By
E sdio_rxbd A 32Lho0
A o) TP WaL buf sdio_rxbd
[31:0] | RW i
T  next_sdio_rxbd_addr A
HSPI A
12.4.13DIO RX¥,
105 SDIO RX»,
B b By
[31:1] | RO G
SDIO a - A 1LbO
D @ sdio_rxbd B Ty SDIO
A spio [ 8 N
[0] RW A
sdio_txbd” A
p - 0 DA
HSPI A
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Winner Micro
B K 4 P T

12.4.13SDIO RX

106 SDIO RX
[31:1] | RO G
SDIO A 1LboO
0 SDIO & 5 A
[0] RW
1 SDIO ¢ T
HSPI A

12.4.14 WRAPPER CMD BUF
107 WRAPPER CMD BUF

32LhoO

4 cmd buf A
[31:0] | RW \
st cmd buf Y v3': cmd_buf_sizeA

12.4.15 WRAPPER CMD BUF SIZE
108 WRAPPER CMD BUF SIZE

[31:12] | RO G
121rd64

[11: 0] RW cmd buf

- w4 OA
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W Winner Micro

IV EREERET

13 SDIOHOST L

131 w
SDIOHOST L LW a n ~ F¥\" SDIOY1 MME o A
1 SDIO2.0 W SDIO SDV A h o CKCMBpi 4 A
13.2 h
) SDN 1.0/1.1/2.0 (SDHC)
) SDIOp 1.1.0
.1 MMC 2.0~4.2
7 0 - h 0~50MHz
%0 MMC o
1024 Block
. B w
, * Command/ResponseRC  / '
- CRC / ’
" timeout :
. SPia 1 SD 4 SD
. DMA D
13.3 w
134
13.4.1 l
Z B B v
0x00 mmocctrl RSV [15:11] RO
[10Q RW DIO a 1L b O

| 1L a SDIO

oL T SDIO

[9] RW SDIOT a 1 bo
| 1L : SDIa0
oL : SDIO

8] RW SDIO 4 1 b 0
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W Winner Micro

IV EREERET

| 1L : SDIO
|l oL : SD/ MMC

[7] RW SD/MMC/SDI o 1 b0
| 1L : bitd
| oL : bitl

[6] RW SODMMC/SDIQ@ ' b 1
| 1L : HipepdMode
| OL : -BpeedMode

[5:3] RW SDIO/MMC/SDIOo 3L b 000
G Table?2

[2] RW SDIO/MMC/SDIOos ~ * i b1
| 1L : open_Drai nMo

| OL : PB4l NMode

[1] RW H™ 1b o
l1c D

| OL & mmc_port

[0] RW 0 b1l
Il 1L : MMC mode

| oL :SPI mode

0x04 mmc_io RSV RO [15:10] 6L dOo

RW [9] SDIO cmd12/10 Abort 1 b0
[ - o w cmd12/10
Abort

loL [ ot  cmdi2/10

Abort

RW [8] SDIO © 1 b0

Lol [ o

RW [7] Enable auto generate 8 null clock 1 b 0
after response/command or single
block data

/ D ¥ @ B
8a null w

1L a
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W Winner Micro

JV\ EREERRT
loL 7
RW [6] Enable auto receive response after 1L b 0
command
D] } w
| 1L aq
loL 7
RW [5] SD/MMC/SDICo : 8e null 1L b0
| 1L 8a null
oL : bit 3 /0
D)
RW [4] w CID CSD A 0 ci bo
CSD o ~ SD/MMC/SDI® W
CMD:: 136bitCID 11CSD
A bit w 1 ~ CID
CsD o D buffer M
[135:8] T'
RW [3] bits] wl] OL / o WL bo
| 1L:
loL:d 9.
RW [2] * 8 null / ®/ D |1boO
w
| 1L:a 8 null / 9/
D
loL:” * 8 null [ ol
D
bit 5 b bit3 - 8a
null N response D
DA D “ bit - '
RW [1] D 1L b0
Ll : ’
oL Q '
RW [0] : D 1L b0
1L a D
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W Winner Micro

JV\ EREERRT
oL ” : D
b 7 bit : '
0x08 mmc_bytecntl RW [15:0] D 16l h 0 2
0x0C mmc_tr_blockent RO [15:0] D i 6L h0O
0x10 mmc_crcctl RW [7] SD/MMC/SDIO port CMD Line CR 1L b O
circuit  enable.
SD/MMC/SDIOe CMD CROw
| 1L:4
loL:”
RW [ 6] SD/MMC/SDIOo CROw ' b O
| 1L: g
lotL: "~
RW [5] a “ CRC crc_status 1L b 0
| 1L:q ~ crc_status !
T e¥ cre T °Q D
stop BT Ff mmc_io[]
mmc_io_mbctl[2:0] '
o7
RW [4] responsen |- w 1 b 0
| 1L:4
loL 7
RW [3:2] DAT CRC selection. ' b O
DAT CRC
0  Table4
RO [1] CMD CRC 1L b0
RO [0] DAT CRC 1L b0
0x14 cmd_crc RSV RO [7] RSV 1L b 0
RO [6:0] CMD CRC v 7.d 0
0x18 dat_crcl RO [7:0] The DAT CRGE B v NA
0x1C dat_crch RO [7:0] The DATCRC B v NA
0x20 mm_port RW [7 SD/MMC/SDIO port H™ . L bo
RW [ 6] SD/MMC/SDIO port CMDH™ ' b1
RW [5] SD/MMC/SDIO port H~ L b1l
RW [4] B Ncr w U b1
1L:8 B Ncr
oL ": y Ner
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W Winner Micro

IV\  ERETERE T
RW [3:0] Ncr v a h F
(SD/MMC/SDIO ).
0x24 mmc_int_mask RSV RO [15:9] 78.d 0
[8] SDIO 17T i bo
| 1L : b
| OL:
[7] CRC token T ' b O
| 1L : b
l oL
[6] b} Ncr T i b0
| 1L : b
| oL
[5] T b0
| 1L : b
| oL
[4] D T 1L b0
| 1L : b
oL
[3] 5 CRC T b0
| 1L : b
oL
[2] CRC T 1L b0
| 1L : b
oL
[1 D T ILb O
| 1L : b
oL
[0] D T I bo
| 1L : b
oL
0x28 clr_mmc_int RSV RO [15:9] 7L.d 0
RW [8] W: SDIO 17T i bo
R: SDIO 1T
RW [7] W: CRC token T 1 b 0
R: CRC token T '
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W Winner Micro

IV EREERET

bit w 1 7 o mmc_sig[6:4]

RW [6] W o) Ncr T 1 b0
R D] Ncr T '

RW [5] wW: T . 1L b0
R T :

RW [4] W D T i b o
R D T (

RW [3] W: D CRC T ' . 1L b0
R: 9 CRC T '

RW [2] W: CRC T ' . 1L b0
R: CRC T ’

RW [1] W: D T . 1L b0
R: D T '

RW [0] W: 9D T . 1L b0
R: ©ob T ’

ox2C mmc_cardsel RW [7] SD/IMMC/SDIO L g I'b O
| 1L : a
loL:”

RW [6] a  SD/MMC/SDID b1
| 1L : a
loL:”

RW [5:0] SD/MMC/SDIO %o 6l d 0
a 1IMHz
1MHz=Fhclk/((mmc_cardsel[5:0]+1)*2)

0x30 nmc_sig RW [7] SD/MMC/SDIO port CMDH ™ b1
0 “spbio L
W e A f
1 CMD ::: g
TA
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W Winner Micro

IV EREERET

RW [6:4] CRCstatus [2:0] Q CRCstatus |3l b 111
token '
RW [3] SD/MMC/SDIO port DAT3  H~ b1
RW [2] SD/MMC/SDIO port DAT2 H” b1
RW [1] SD/MMC/SDIO port DAT1 H™ . ' b 1
RW [0] SD/MMC/SDIO port DATO H~ b1
0x34 mmc_io_mbctl RW [7:6] SD/MMC/SDIO NAC 21 boO
&  Appendix 2 -Table 5.
RW [5:4] SD/MMC/SDIO Busy timeout scale| 2 d 1
selection.
SD/MMC/SDIO
&  Appendix 2 -Table 6
RW [3] SD/MMC/SDIO port 1L b0
1 Y 0 A '
0 R I T R | '
RW [2] SD/MMC/SDIOo 1 * B 1L b0
D
| 1L : 4
loL:”
bit w I mmc_io[7:6]==1T w
0 We SD/MMC/SDIO B~ !
null - D A D
) bit w - A
RW [1] Select multiple block data transfer ' b O
direction.
D
| 1L
oL Q
RW [0] Set SD/MMC/SDIO port auto multiple | 1L b 0

block data ransfer.

SD/MMC/SDIO o~ D
1L &
loL 7

125



W Winner Micro

IV EREERET

bit w I mmc_io[7:6]==1T w

0 W @ SD/MMC/SDIO D
A @ mmcblocknt
T A b “ bit
w - A
0x38 mmc_blockent RW [15:0] Data block number register. 16 h 0O
@
i T
" D @ A
0x3C mmc_timeoutcnt RW [7:0] Data transfer timeout count 8L h40
register.

D
Time = Scale* bit[7:0].
Scale

mmc_io_mbctl[7:6]/[5:4] y'

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

command line bit [15:8]

o buf 0 [ o
bit[ 15:8]
0x44 cmd_bufl RW [7:0] The cmd_buf byte 1. Mapped to| 8L h 0O

command line bit [23:16]

9 buf r [ o
bit[ 23:16]
0x48 cmd_buf2 RW [7:0] The cmd_buf byte 2. Mapped to [ 8. h OO

command line bit [31:24]

9 buf 2 [ o
bit[ 31:24]
0x4C cmd_buf3 RW [7:0] The cmd_buf byte 3. Mapped to [ 8. h OO

command line bit [39:32]

o buf 3 [ o
bit[ 39:32]
0x50 cmd_buf4 RW [7:0] The cmd_buf byte 4. Mapped to [ 8L h OO

command line bit [47:40]

5 buf iy [ o
bit[ 47:40]
0x54 cmd_bufs RW [7:0] The cmd_buf byte 5. Mapped to [ 8L h 0O
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W Winner Micro

IV EREERET

command line bit [55:48]

5 buf 5 [ o
bit[ 55:48]
0x58 cmd_buf6 RW [7:0] The cmd_buf byte 6. Mapped to [ 8. h 0O

command line bit [63:56]

9 buf 6 [ o
bit[ 63:56]
0x5C cmd_buf7 RW [7:0] The cmd_buf byte 7. Mapped to [ 8L h 0O

command line bit [71:64]

9 buf 7 [ o
bit] 71:64]
0x60 cmd_buf8 RW [7:0] The cmd_buf byte 8. Mapped to [ 8. h 0O

command line bit [79:72]

o buf g [ o
bit] 79:72]
0x64 cmd_buf9 RW [7:0] The cmd_buf byte 9. Mapped to [ 8. h 0O

command line bit [87:80]

o buf 9 [ o
bit] 87:80]
0x68 cmd_bul0 RW [7:0] The cmd_buf byte 10. Mapped to | 8. h 0O

command line bit [95:88]

o buf 10 [ o
bit[ 95:88]
0x6C cmd_bufll RW [7:0] The cmd_buf byte 11. Mapped to | 8. h 0O

command line bit [103:96]

9 buf 1r [ o
bit] 103:96]
0x70 cmd_bufl12 RW [7:0] The cmd_buf byte 12. Mapped to [ 8. h 0O

command line bit [111:104]

5 buf 1z [ o
bit] 111:104]
0x74 cmd_bufl3 RW [7:0] The cmd_buf byte 13. Mapped to [ 8L h 0O

command line bit [119:112]

5 buf 13 [ o
bit] 119:112]
0x78 cmd_bufl4 RW [7:0] The cmd_buf byte 14. Mapped to [ 8L h 0O
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W Winner Micro
I\ BEEMET

command line bit [127:120]
5 buf 14 [ o

bit] 127:120]

0x7C cmd_bufl5 RW [7:0] The cmd_buf byte 15. Mapped to [ 8L h 0O
command line bit [135:128]
o buf 15 [ o

bit] 135:128]

0x80 buf_ctrl RW [15] I a 1 b 0

RW [14] 1 boO
DMA

0 b ’

a  dmay |t

a dma P ’

RW [13 RSV 1 boO

RW [12 FIFO  H” 1 boO

T

FIFO H -
G\ FIFOfull H™ '

Qv FIFO H™ "

RW [11] I 1 b O

RW [1Q DMA b o g 1L b O
I a DMA oo’
0 AHB o '

a DMAo ~ D

RW [9:2] " g 8L d 0

buf_ctl[10]=1 '
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W Winner Micro
JV\ BREEM AT

4 128@ word b
G 127.
RO [1] H” b1
RO [0] H” 1L b0
0x100~ | data_buf RW NA
Ox2FF
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W Winner Micro

FAANR X ik
Bit5 Bit4 Bit3 Speed
0 0 0 1/2 base clock
0 0 1 1/4 base clock
0 1 0 1/6 base clock
0 1 1 1/8 base clock
1 0 0 1/10 base clock
1 0 1 1/12 base clock
1 1 0 1/14 base clock
1 1 1 1/16 base clock
Table 2 Mncctrl[5:3] H
Not¢é  mmecctrl]=1 ~ L b base clk = hclk’
mmectrl[6]=0 L b v base clk = clkim
Ak1m= Fhclk/((mmc_cardsel[5:0]+1)*2) '’
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO b D
X X X X X 0 X 0 b N/A
X X 1 X 0 Trig | X 0 8 null clk N/A
0 0 0 X 0 Trig | X 0 0 9 6
0 0 0 0 1 Trig | X 0 6
0 0 0 1 1 Trig | X 0 17
1 0 0 0 0 Trig | X 0 D D + 8| N/A
null  clk
0 1 0 0 0 Trig | X 0 b D + N/A
1 0 0 0 Trig | X 0 b D + N/A
1 + 8 null
clk
X X X X 0 1 Trig 01 @ +8 | mmc_bytecnt
X null  clk
X X X X 0 0 Trig |Q ¥ @ +8 | mmc_bytecnt
X null clk
Table 3 Mnc_id7:0] H
Noté
1. Table 3T = H ~ 1T bw CMIDONH
2. Table 3T H b w” D T A
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W Winner Micro

JVN  BEREETEGLR T

Bit3 | Bit2 data_crcl data_crch P
0 0 DATO :: CR
0 1 DAT1 :: CR
1 0 DAT2 :: CR
1 1 DAT3 ;' CR@
Table 4 mmccrctrl[3:2] H
Bit7 Bit6 Bit2 Bitl | BitO - 5
mmc_io mmc_io_mbctl
1 1 Trig 0 0 Q D + +8 null | mmdablockent
clock +
1 1 Trig 1 0 D + +8 null | mmcblockent
clock +
X X 0 0 Trig Q mmcblockent
X X 0 1 Trig mmcblockent
Table 5 mmao [7:6] mmgdo_mbctl[2:0] H
Noté
1. Table 5 Tyt bw” T W T 7Y
i CMIDONH
2. 0 Y T bw” T " T A
Bit 7 Bit 6 1B
0 0 lus
0 1 100us
1 0 10ms
1 1 1s

Table 6 mmcdo mbctl] 7:6] NAC T B

131



W Winner Micro

IV EREERET

Bit7 Bit6 i B

0 0 lus

0 1 10Qus

1 0 10ms

1 1 1s

Table 7 mmdo_mbctl[5:4] 0 T Y8
Noté
1. a DMAo ° DMA o
2. ba T ~ D o/ /8 null clock ~ "y mmc_io[2]
D Y mmc_io[0] D STy mmc_io_mbctl[2]

/mmc_io_mbctlO]
3. Ner 0 - b T - L W @ D
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W Winner Micro

IV EREERET

14 spl L
141 w
SPI y o ~ Serial Peripheral Interface ~ QASPI W ani a H
A SPI H 1 Yht b~ Wah W@ @t )
4 T H:33 3"y Yy D77 SD ~ ~a sDbo ¥ "4 SCLK
- “a Cs “A
14.2 h
" bu SPIh " 37 bu SPIc
.0 N 8a FIFO
master motorola spi 4 " CPOLCPHA TI ” macrowire
slave motorola spi 4 "~ CPOL CPHA
. ni v
. h bit D~ 65535bit D
C \ byte D
C ~ spi_clk " APB 1/6
14.3 w
1431ht "
spl L bw SPI Hh ~ 3 bu SPI Ht A SPI_CFG
Bit2~ Y ® ht A
14.3.2
buh - SPI_CFG Bit1(CPHA) BitO(CPOL) ~ y a i Nez y MOTOROLA
SPI D A CPOL _ SCK H~ * CPOL=0 vy -
CPOL=1" W A CPHA _ L Y CPHAZ0 @ W@
" CPHAZl «@ H @ A Ty TRANS_MODE h Yy TI
microwire D T H n o B\
burt Yt MOTOROLA SPI v 3 Lbuh
A
14.3.3 D
FIFO 0 We® OF fo I ~ 4 We ~i9p W @ F iThe ©
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W Winner Micro

> > Sd= 21l P
Fv\ FEXC % 48 1 PR T
"o "3 Wao O Fo AspPl L vHe( O0NWe) W 8a FIFO
Y v D P> ay 1t b D Tt £y A"
Y MODE_CFG Bit[8:6] Bit[4:2] ~ Y RXFIFO TXFIFO triggerlevel = Y
b D l7l AFIFO triggerlevel o > Ty 0T DMA
Lp [ TXFIFO  RXFIFO p A
14.4
14.4.1 l
109 SPI !
V4 Q By
RW Y 0 " W 0X0000_0000
0X0000 CH_CFG
0X0004 SPI SPI_CFG RW SPI H 7 0X0000_0004
0X0008 Clk_CFG RW Y Ne 0X0000_0000
0X000C MODE_CFG RW D 0X0000_0000
0X0010 T L SPI_INT_MASK RW a T 0X0000_O0OFF
0X0014 T SPI_INT_SOURCE | RW G T 0X0000_0000
0X0018 SPI SPI_STATUS RO Le SPI HT 0X0000_0000
0X001C SPI SPI_TIME_OUT RW SPI H 0X0000_0000
0X0020 0 SPI_TX_DATA RW TXFIFO & 0 0X0000_0000
0X0024 D TRANS_MODE RW D 0X0000_0000
RO byt G 0 ¥ 0X0000_0000
0X0028 SLV_XMIT_LEN [
0X002C RSV G 0X0000_0000
0X0030 SPI_RX_DATA RW/RO | RXFIFO & [ 0X0000_0000
14.4.2
110 SPI
B b By
[31] RSV 1LboO
[30:23] | RW RX_INVALID_BIT 8LhO
© bit -
b ~ RxFIFQAr ~ RxFIFO
b Tx/Rxlength . a ~ Rx FIFO W Tx/Rx
length - RX_INVALID_BIT
‘' master
Motorola/ Tl
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W Winner Micro
B A 128 1 LT

F Vv

(22]

RwW

Clear FIFOs” TX

1L bO0b FIFO
1Lb1
>} T 5] 0

master/slave

Motorola/TIl/microwire

RXFIFO p

B master slave 1LboO

(21]

RW

continue mode’ W spi 0

@b A

1L b Onormal,Tx FIFO :

RXxFIFO ~ SCKA v

1 L b Icontinuemode Txfifo

fifo 3 Ap -~

* master

W "W b A

- tx fifo T

® P spi master

Motorola/TIl/microwire

RX FIFO

rx fifo

bi Tx FIFO A 1LDbO
FIFOT # * SCKA - -
T yb D T rx

"y "

- oo FA vy

(20]

RW

RxChOn

1L bO: Rx channel
1Lbl: Rx channel
master/slave

Motorola/TIl/microwire

1LbO

of f

on

(19]

RW

TXChOn b
1L boO: Tx channel
1L b1: ch@inmel on

master/slave

Motorola/TIl/microwire

1LbO

of f

[18:3]

RW

Tx/Rx length
Spi D : SCK
3 [
" TxChOn=1RxChOn=1 ~

L RX_INVALID BIT™ ~
~ TXChOn=1RxChOn=0 ~

b} bit -

16LhO

>

0 bit - yi bit T
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W Winner Micro

KB B B 1

F Vv

" TxChOn=0 RxChOn=1
bit ~ 1 .
length - RX_INVALID_BIT
" TxChOn=0RxChOn=0
y A

master

Motorola/TIl/microwire

b RX_INVALID BIT™ ~ W TX/RX

(2]

RwW

Chip selects
1LBOSPLCS H™ w0
1L b 1SPI_CS H™ w1

master

Motorola/T!/microwire

1LbO

(1]

RW

Force CS out
1L b OspicsH™ ¥

1L b 1spicsH® *

H™ .. Chipselects ~ Y

= Chip selects

master

Motorola/TIl/microwire

1LboO
) L
p L {: ¥Fvu Chipselects

¥ csnH™ ~ 4 H” w1 " spics

[0]

RW

SPI start,

D SPI 0
1LBO0A spi b
1LB1 " spi @ O

master

Motorola/T!/microwire

1LboO

14.4.3 SPI

111 SPI

b B v

[31:19]

RSV

13LhO

[18:17]

RW

FRAM FORMAT
2Lb00: motor ol
2Lb01:TI
2Lb10: microwi
2Lbl1: RSV
master eA

master

2LbO

a

re
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W Winner Micro

JV\ EREERRT
[16] RW SPI_TX pin always driven 1LboO
1L bOspi ¥~ spi_cs N B P
1L B1spi FW © 4a D
' master/slave
Motorola/TI/microwire
[15] RSV 1LbO
[14:12] | RW cshold” spi_cs D “ 4 spics hold 3LbO
3Lb0O0OO o> APB CLK
3Lb001 @ ARPR CLK
3Lb010O0 e ARB! CLK
3Lb011 e ARB3 CLK
3Lb10O0 @ APBL 6 CLK
3lLb101 @ APB 2 CLK
3Lb1l10 e ARB 4 CLK
3Lbl11 e APB2 7 CLK
' master
Motorola
[11:9] | RW cssetup”™  spi_cs I 4 spi_cs  setup 3LbO
3Lb0O0OO e APB1 CLK
3Lb001 e APB2 CLK
3Lb010O0 e APB4 CLK
3Lb011 e APB8 CLK
3Lb100O0 @ ARBL 6 CLK
3Lb101 e ARB3 2 CLK
3Lb110 @ ARB 4 CLK
3Lb1l11 @ ARBBL 2 7CLK
' master
Motorola
[8:7] RW SPFout delay, SPI ¥ b SCK delay” h W 3, hold time A|l2LDbO
[8:7] (APB clock)
2Lb0OO 0
2Lb01 1
2Lb10 2
2Lb1l1 3

Motorola

master/slave
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W Winner Micro
I\ BEEMET

[6:4]

RwW

Framedelay” W

W 4 SPI_CS

[6:4] SCK clock

3Lb000O 0
3Lb001 2
3Lb010 4
3Lb011 8
3Lb100 16
3Lb101 32
3Lb110 6 4
3Lb111
N block b

A

master

" spi_cs ~b

127

128byte N D

VW w SCK|3LbO

A 0.5SCK

RW

Bigendian
1LboO

1Lb1

1LbO

RW

MASTER/SLAVE
1L b Oslave”
1L b Imaster

master/slave

slave

master

1Lbl1

(1]

RW

SPI CPHA

1LbaoP A

1Lb1P B
master/slave

Motorola

1LbO

0]

RW

SPI CPOL SCK IDLE
1L bOSCKIDLE w 0O
1LbI1SCKIDLE 4 1

master/slave

Motorola

1LbO

14.4.4

112 SPI

b

[31:16]

RSV

161 ho
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W Winner Micro

IV EREERET

[15:0] RW Divider Lethno
Fsck = Fare_cik( 2 X (Divider +1))

master

Motorola/TIl/microwire

[31:16] RSV 16LhO

[15:0] RW Divider 16LhO
Fsck = Fare_cik( 2 X (Divider +1))

master

Motorola/TI/microwire

14.4.5
113 SPI

B b By

[31:9] RSV 23LhoO

[8:6] RW RxTrigger level 3LbO
RX FIFO 0T DMA v ' 0~7word
7 rxbuffer T G RxTrigger level ~ v 0T DMA

master/slave

Motorola/T!/microwire

[5] RSV 1LboO

[4:2] RW TxTrigger level 3LbO

TXFIFO U 0T DMA v' 0~7word

7 txbuffer T G G TxTriggerlevel ~ w 0T DMA
' master/slave

Motorola/TIl/microwire

(1] RW RxDMAOn  DMA a 1LboO
1Lb0b DMA
161 DMA

master/slave

Motorola/TIl/microwire

[0] RW TxDMAOR DMA a 1LbO
1L b6 0b DMA
161 DMA

master/slave

Motorola/TIl/microwire
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W Winner Micro

JVN  BEREETEGLR T

1446 T L
114 SPIT L

B b By
[31:8] RSV 24Lh0
[7] RW IntEn_spi_timeout 1Llb1

1LBO0™H ™  spitimeout T

1Lb1b™H ¥  spitimeout T

master/slave

Motorola/TIl/microwire

[6] RW IntEn_spi_done 1Lb1
1L B 0ospi b TCH YT
1L 0 1spi O "bHY T
* master/slave Motorola/T1/microwire
(5] RW IntEnRxOverrun 1Lb1

1L b ORxFIFOoverflow T 4
1L b 1IRxFIFOoverflow T ba

master/slave Motorola/TI/microwire

[4] RW IntEnRxUnderrun 1Lb1
1L b ORxFIFOunderflow T b a
1L b IRxFIFO underflow T 4

master/slave Motorola/TI/microwire

[3] RW INtEnTxOverrun 1Lb1
1L b OTxFIFO overflow T 4
1L b 1TXFIFO overflow T b a

master/slave Motorola/TI/microwire

[2] RW INtEnTxUnderrun 1Lb1l
1L b OTxFIFO underflow T a

1L b 1TXFIFO underflow T b a

' master/slave Motorola/T1/microwire
(1] RW IntEnRxFifoRdy 1Lb1
1L b ORx FIFO 22D T @
1L b 1Rx FIFO DT ba
' master/slave Motorola/T1/microwire
[0] RW IntEnTxFifoRdy 1Lb1
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W Winner Micro

IV EREERET

1L bBOTXFIFO™ y  TXFIFOQ T a
1LBITXFIFO™ vy TXFIFOQ T ba

master/slave Motorola/TI/microwire

1447 T
115 SPIT

B b By

[31:8] RSV 24Lh0

[7] RW spi_timeout 1LboO
1L b orxfifo T CPU)
1L b Irxfifo T cpPU
Q1

master/slave Motorola/TI/microwire

(6] RW spi_done 1Lbo
1L b oSPIb
1L b 1SPIb
Q1

master/slave Motorola/TI/microwire

(5] RW RxOverrun 1LboO
1 L b ORx FIFO overflow
1L b 1Rx FIFO overflow
Q1

master/slave Motorola/TI/microwire

[4] RW RxUnderrun 1LbO
1 L b ORx FIFO underflow
1 L b 1Rx FIFO underflow
Q1

master/slave Motorola/TI/microwire

[3] RW TxOverrun 1LboO
1L b OTx FIFO overflow
1L b 1Tx FIFO overflow
Q1

master/slave Motorola/TI/microwire

[2] RwW TxUnderrun 1LboO

1L b 0Tx FIFO underflow
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W Winner Micro

IV\  ERETERE T
1L b 1Tx FIFO underflow
Q1
continue mode = 1 T bw” T A
' master/slave Motorola/T1/microwire
(1] RW RxFifoRdy 1LboO
1L b ORxFIFO <= RxTrigger level = b D
1L b 1IRXFIFO > RxTrigger level ~ : D
Q1
' master/slave Motorola/TI/microwire
[0] RW TxFifoRdy 1LboO
1L b O0Tx FIFO > TxTriggerlevel ~ b~ Yy  TXFIFOQ
1L b 1Tx FIFO <= TxTriggerlevel ~ "~ y  TXFIFOQ
Q1
master/slave Motorola/TI/microwire
14.4.8 SPI
116 SPI
B b By
[31:13] RSV 19LhO
[12] RO SPI Busy 1LboO
1LBOSPI  © K F
1LB1SPI 60
master/slave Motorola/T1/microwire
[11:6] | RO RX FIFO fill level 6LhO
Rx FIFOT Ty By
master/slave Motorola/T1/microwire
[5:0] RO Tx FIFO fill level 6LhO
TXFIFOT Ty By
' master/slave Motorola/TI/microwire
14.4.9 SPI
117 SPI
B b By
[31] RW spi_timer_en 1LbO
1LbOb"H timer
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W Winner Micro

> > Sd= 21l 7.
JV\ BREERLAE
1L bMH: timer
' master/slave Motorola/Tl/microwire
[30:0] RW SPI_TIME_OUT 31LhO
w D - rxfifo T~ b 0 T
RxFifoRdy DMA  ~ L CPU A
T " nxfifo G idle Vs Q b dma ~ cs
rxfifo T i G G RxTrigger level ™ [
v™ 1 0 timeout T CPU A
Kv rxfifo 0O b w timeout A
W' T=SPIL_TIME_OUTs ci«
' master/slave Motorola/Tl/microwire
14.4.10 0
118 SPI 0
B b B v
[31:0] RW Tx FIFOQ ) 32LhO0
master/slave
Motorola/TI/microwire
14.4.1P
119 SPID
B b By
[31:30] RSV 16LdO
[29:24] | RW TI_BLK_LEN 6LdO
TI “° @ block P - CS H D
A 4~32bit
6L h4: 4bit
6L h5: 5bit
6L h6: 6bit
I
6Lh20: 32bit
' master
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W Winner Micro
I\ BEEMET

Tl
[16] RW MICRO_BURST 1LbO
1 b ' IMicrowire 7 burst o 4 Tx) L " Rx Ty
* MICRO_CONTROL_LEN L * MICRO_DAT_LEN
0 “ Tx/Rx length @D T sck  burst
n- o W~ Tx/Rx length ~ /(MICRO_CONTROL_L
MIGRO_DAT_LEN+1)
1 L b OMicrowire b burst P
oW
1" tx_ch_on=1,rx_ch_on =0, Tz 0 ~ MICRO_CONTROL_LEN
L * Tx/Rxlength @D T sck 0
W m*MICRO_DAT_LEN = Tx/Rx length MICRO_CONTROL_EEW m  ©
@” MICRO_DAT [EN
2" tx.chon =1, rxchon=1 " © Tx O L - Rx -
MICRO_CONTROL_LEN L * Tx/Rxlength @D T
sck W m*MICRO_DAT_LEN=Tx/RxlengMICRO_CONTROL: |
TiTm @~ MICRO_DAT_LEN
' master
microwire
[13:8] RW MICRO_DAT_LEN 6LdO
Microwire W burst * @ burst D
£ 1~32
6Lh1: 1bit
6Lh2: 2bit
6Lh3: 3bit
I
6Lh20 32bit
‘' master
microwire
[5:0] RW MICRO_CONTROL_LEN 6LdO
Microwire n o
£ 1~-32
6 L h 1 1bit D
6Lh2: 2mit
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Winner Micro
B K 4 P T

6Lh3:
[
6Lh20

master

microwire

3 it

32H it

14.4.12

120 SPI

[31:16] | RO by slave

slave

Motorola

Ccs

O 2 Y B oy bit 16LhO

[15:0] RO by slave

slave

Motorola

Cs

i1 B 4 bit 16LhO

; [ .

14.4.13

121 SPI

[31:0]

RO { RxFIFO

master/slave

Motorola/Tl/microwire

32LhO
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W Winner Micro

146

AA R XX ik
15 12c L
151 w
12C W yaf w L v A 47 G pH D
H A
h » 6 ° D " Y D - K v ) o
) 2t h Aol " b MY D A h 0
t p th w L o~ h™ 0 - h D h
L b N w h b L b h L PO - h
A "W h * A
15.2 h
. APB ° %o o
s 7" buh L a
12C b " ¥ 100KHz~400KHz
GPIO 12C H o
. * H”
153 w
15.3.1D0
PRERIo PRERhi ~ Yy I12C D 100KHZ 400KHz
H K Ne v A
15327 1T * A 7
CTR Bit6 "H 2c L 7 oo Ty Bit7
A 12c L b A
15.3.3 Fi H~
CR_SR B” yaq L ¥ STARH™ ~ STOR ™ ~
ACKL™ ~ NACKI™ A h hN 12C o - H" A ey D
y - H” YA H” AW T HT 2 h A



W Winner Micro

> s A #
JV\ BREERLAE
154
154.1 |
122 12C |
Z Q (Y
RW v 88 Ne v* y APB| 0X0000_OOFF
0X0000 N 1 PRERIo \
(o]
_ RW 88 Ne v~ Y APB| 0X0000_OOFF
0X0004 N 2 PRERhi \
o
RW L i 125 L | 0X0000_0040
0X0008 L CTR Y 1 ay Vv
a
RW Y i} 0X0000_0000
0X000C TXR_RXR [
. RW y Lo’ Q 7 0X0000_0000
0X0010 b L CR_SR b
0X0014 TXR ¥ TXR RO b 12CH TXR v 0X0000_0000
0X0018 CR ¥ CR RO o 12c L v CR | 0X0000_0000
15.4.2 No 1
123 12C Ne 1
B b Bv
[31: 8] G
Ne prescale v 8bit A 8Lhff
D
apb_clk=40MHz, SCL=100KHz
[7:0] RW
prescale = (40*1000)/(5*100) ~ 1 = 16Ld79
apb_clk = 40M, SCL=400K
prescale=(40*1000)/(5*400) ~ 1 = 16Ld19
15.4.3 No 2
124 12C No 2
B b By
[31: 8] G
Ne prescale 8hit A 8L hff
b
apb_clk=40MHz, SCL=100KHz
[7:0] RW _
prescale = (40*1000)/(5*100) 1 = 16Ld79
apb_clk = 40M, SCL=400K
prescale=(40*1000)/(5*400) — 1 = 16Ld19
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Winner Micro
B K 4 P T

1544 L
12512Cc L

[31:8] G
(7] RW 12C g, L~ 1LboO
1L b0ba
1L 06 1g
[6] RW T MASK 1lb1
1LBOH T °
1LB1H T 7
[5:0] G
1545
126 12C
[31:8] G
[7:0] WR Q w0 TXR 8L hO
Mve O -
y .
o 1 © 0 QA
T RXR
u L 12G:: [ A
1546 0 L

12712 0 L

[31:8] G

[7:0] WR Q W CRw W 8LhO
[71' STA L™  START
1Lbo0

1 START

[6]' STO L° sTOP
1Lb60
1ep i sTtoP

[5]' RD ¢ SLAVE '
1060
1L 061 SLAVE
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W Winner Micro
B A 128 1 LT

F Vv

[4]" WR
1LboO
1LbB1 SLAVE

SLAVE)'

3" L SLAVE ACK/NACK
160 ACK

1Lb1 NAK

2:1 " G

[0]' IACK T !
1060

161 T

Y4 SR w 7
[7]' RXACK( SLAVE [ ACK/NACK
1L b0 SLAVE [ ACK
1L b1 SLAVE [ NAK

6] BUSY
1LB0STO O
1L b 1STA 1

[5]" AL ArbitrationLost = B G
[42] G

[ TIP

1Lb0O D

1Llb1 D

[0 IF T B’
1L60 T
1L6 1P AL 1

154.7TXR ¥
128 12CTXR #

b

[31:8]

o

[7:0]

RO 7 7 TXR Fv®
w TXR_RXR

8LhO

1548CR %
129 12CCR #
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Winner Micro
B K 4 P T

[31:8]

G

[7:0]

RO

w

- ~ CR

CR_SR

Fv’

8LhO
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W Winner Micro

IV EREERET

16 128 L
16.1 w
12S Inter -IC Sound - CD a a " H
D LW %oA ey D b H” v
H™ Ne ©  ®=3 0 Ty vy T F3 A
% 12S 3 y ‘1 Ne - TDM "1
"1 A
16.2 h
. 12S o~ I2S PCM
amba APB o ~ 32hit single Q b
ht
. 8 16 24 328 W 192KHz
5 * r
1 12S MSB justified 1  PCMA/B
DMA Q b, b
16.3 w
16.3.1
I2S Control Bit[25:24] ~ y W 12S “ MSB justified © PCM
A T PCMB ' I2S Control Bit[22] " y i r A
I2S Control Bit[5:4] ~ Y D BTy W 8bit ™~ 16bit~ 24bit~
32bit A
16.3.2 i
I2S Control Bit[17:16] ~ Y ) T wo
12S_IMASK Bit[9:8] ~ Y ) i w T A v W
FauT [ 0 - W T - 12S_INT_RAG Bit[9:8]
By 1A
16.3.3 D
FIFO O 9ed  dF To I ~ 4 Wae ~1p W @ FiTwe U
"0 3 Wao O Fo Al2s L vHe( ONWe) W 8a FIFO
Y v D a ay i b D Tt £y A"



W Winner Micro

IV EREERET

Y I12S Control Bit[14:12] Bit[11:9] ~ Yy RXFIFO TXFIFO trigger
level ~ Y b D ! A FIFO trigger level o - Ty 0T
DMA Lp [ TXFIFO t RXFIFO p A
16.4 12S/ PCM

L 4 A " %0 12S MSHlustified = PCNMA,PCMB. 0x00[25
24] a AT \ 0 Figl  Fig4.

12SBCLK A
12SLRCLK ‘\ /

95
S5

12SDI1/ 12SDO X 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 Timing Diagram =~ PCM=0Format=0

55
12SBCLK ’7 —‘
1I2SLRCLK ® |
R AN
55
125D1 / 12SD0O MSB X 1 _x XLSB ( MSB X Y
S5
word N-1 word N word N+1
right channel left channel right channel
Fig2. MSB Justified Timing Diagram =~ PCM=0Format=T
cC
p—
[25BCLK

IZSLRCLL/—\ o
12SDI/12SDO >< >< MSB >< ><SS€;>< LSB >< MSB >< ><

word N word N+1
left channel right channel

Fig3. PCM A Audio Diagrami PCM=1Format=0
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W Winner Micro

IV EREERET

cC
JJ
I2SBCLK
IZSLRC‘LL/—\
cc
DI
SS
12SDI/12SDO >< M58 >< >< ><: >< LB >< MSB >< ><
SS -
word N word N+1
left channel right channel
Fig4. PCM B Audio Diagrani PCM=1Format=T
16.5 FIFO U
Mono 2-bit data mode:
M+3 M2 1 M
7 o]z 0|7 0|7 i
Sterso B-bit data mode
LEFT+1 RIGHT+1 LEFT RIGHT
o]z 0l7 ol7
Mono 18-bit data mode
M+1 M
15 0|15 i
Stereo 18-bit data mode
LEFT RIGHT
15 o115 0
Mono 24-bit data mode
N
123 D
Stereo 24-bit data mode
|23 =T o | N
i RIGHT P+
123 ]
Mono 32-bit data mode
M
31 o
Sterso 32-bit data mode
LEFT
31 p| M
RIGHT M1
31 o
Fig5.FIFO [
12S L 2@ 8x32bit FIFO Waeb 4 TXFIFO Wae b4 RXFIFOA
FIFOp o b b b A b 8bit " FIFOp @ word
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W Winner Micro
JVN  ERBETERLR T

A’ @

Yy U 4ae sample A b 8bit v ‘ Oe FIFOp~ 6V
B byte U 6 B byte U AWwe word ¥ U 2@ sample A
i 16bit “Wwe word Y (2@ samplé T  16bit “ Wwae word UWae sample

TV 168w Y 168 A 24bit & 32bit @ wordr OWe sample
W@ i U 5 A
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W Winner Micro

IV EREERET

16.6 1 2S b
12S b L B T 0x40000718 Ty
p 160MHz ~ MCLK ~ yi MCLK BCLK b A
0x40000718p]" Y a p 160MHz a bu I2S
A T 12s a [ 10- 12S_M_EXTCLK(PACHtion 4) ~ b
A
0x40000718[1] MCLK A[7:2] B w MCLKNe v A E '
F_mclk=F_I2SCLK/MCLKDIV
F mclk u MCLK °’
F_12SCLKu 12S A p * 1 F_I2SCLK =1601Hz Tl
F I12SCLK 6 - ’
MCLKDIV w 0x40000718f:2] Ne A MCLKDIV>=2;
0x40000718 [17:8]B BLCK Ne M A Ne E 7

F_BCLK=F_I2SCLK/BCLKDIV
F_BCLK« BCLK b ’

F_I2SCLK 12S A o “ t F_I2SCLK =16MHz Yt
F 12SCLK & ~ ’
BCLKDIVA Ne A b b b Ne A Ne E
I7lr
BCLKDIV=round (F_I2SCLK/(Fs*W*F))
Fsu I12S o:': - 192KHz
Wu B~ 8/16/24/32 bit "y ’
Fu i /1 AD Wy F=1 D w F=2
¥ Ne n- A
Y Mu b 0 BCLKDIV o '
O p W - D 128KHz * 24bit { Tt BCLKDIV
Vl!

BCLKDIMWound(160*10e6/128*10e3*24*2)=1Q" d26
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W Winner Micro
I\ BEEMET

0x18 12S_Clk_Ctrl [0] RW | EXTAL_EN L bo
External clock select

Select whether use External or
Internal clock for 12S block

O=internal clk

1=external clk

Note: When External clock is enabled,
the external clk must be 2*N*256 fs,
where fs is sample frequency and N

must be integer.

[1] RW | MCLKEN 1L bo
MCLK enable
0=MCLK disabled

1=MCLK enabled

[7:2] RW | MCLKDIV 6l do
MCLK divider

If external clock is selected, this
divider is used to produce proper MCLK
frequency.
F_mclk=F_12SCLK/MCLKDIV

Wiere MCLKDIV >=2
F_mclk=F_12SCLK when MCLKDIV=0
Where F_I2SCLK is external clk.

Note: F_mclk should be configured as

256 * fs where fs is sample frequency.
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W Winner Micro
I\ BEEMET

[17:8] RW | BCLKDIV ioc do
BCLK divider
F_BCLK=F_I2SCLK/BCLKDIV

Note: When EXTAL_EN is not selected,

I nternal PLL is used and

F_12SCLK =160MHz

When WXTAL_EN is enabled,
F_12SCLK = External crystal frequency
BCLKDIV=round (F_I2SCLK/(Fs*W*F))
Where Fs is sample frequency of audio
data and W is word width.

F=2 when data is stereo and

F=1 when data is mono.

For example, if internal PLL is used
and the data width is 24bit, Format

is stereo format, sample frequency is
128KHz. Then the BCLKDIV shold be
configured as

(160*10e6/128*10e3*24*2) =10L" d26

[31:18] | RO RSV 14 do
1671 1 w ‘
16.7.1 '
v o i * Y 12s @ L3, w A
0 H @ B E O v T MCU - ’ W@
L A
16.7.2 w
w - o TP % L yo
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W Winner Micro
JV\ BREEM AT

16.7.3T
Lo/ T ° T 0 / FIFO vT -~ 0 FIFOT
Ve v FIFOT G v~ 0 [/ FIFO underflow/overflow T AT
0x08T A
16.7.4 FIFO
0x10 t CPU 1I2S TO6 / FIFO w A CPU FIFO
Tve A FIFOT Wae wordT s @ byte A
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W Winner Micro

JVN  BEREETEGLR T

16.8 D
16.8.1h ©
1. a , SDO, BCLK, LRCLK
2. a Section 2.4 L B T 0x4000718 b ’
3. 12S 0x00 W master modé D - - B 7
- 0 -txen A
4, Ox4 @ a T
5. a DMR © DMA T a - 0 - A 12S
T Ox0Ta DMA FIFO v A HFOT Y6 v dy - DMA
A
6. 0 FIFO - 0x10Q~ 0 “a 0x0[0], 4w * ¢ FIFOT
O F [[12S = A
7. FIFOT G v o DMA - 0 TXTHIFF A
8. AFOT n 0% - TXDONE B W 0 © TXUDIR B~
CPW - A 0 A
16.8.2¢
1. a , SDI, BCLK, LRCLK
2. 12S 0x00 W slave mode D - - B 7
- -rxen A
3. 0x4 a a T
4, a DMR © DMA T a - 0 - A 12S
T Ox0Ta DMA FIFO v A G V dy - DMA
A
5. g 0x0[ 0], [ BCLK LRCLK 4w ~ ¢ SDJ: O FIFO
TA FIFOT G v o DMA [p T° 0  RXTHIFT
A CcPU RXEN RXDONE “ AcPrU y 0x10 FIFOT @
Wa wordT @ byte A FIFO Yo A
16.8.3 h
1. a p~ SDI, SCLK, LRCLK
2. & Section 2.4 L B T 0x40000718 b ’
3. 12S 0x00 4 mastermodé D v v B
- rxen A
4. 0x4 a a T 7
5. a DMR * DMA T a v 0 - A 12S
T 0x0Ta DMA FIFO v A G V dw - DMA
A
6. a 0x0[ 0], 4v * 0 BCLK LRCLK C SDJ: O FIFOT A
FIFOT G v T DMA [p T 0 RXTHIF A
CPU RXEN RXDONE “ AcpPU y 0x10 FIFOT @ v
Wae wordT @ byte A FIFO Yo A
7. " i2s a A
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W Winner Micro

JVN  BEREETEGLR T

16.8.4c U
1. a , SDO, BCLK, LRCLK
2. 12S 0x00 W slave modé D - - L
- 0 txen A
3. 0x4 a a T
4. a DMR © DMA T a - 0 - A 12S
T Ox0Ta DMA FIFO v A HFOT Ve v dy DMA
A
5. 0 FIFO - 0x10 Q" 0 - 0x0[0], [
BCLK LRCLK~ 4w " FIFOTO ¥ [ SDQ A
6. FIFOT G v T DMA - 0 TXTHIFF A
7. AFOT n 0F ~ TXDONE B W 0 * TXUDIR B
CPU v A 0 A
16.8.5n 1
1. a , SDI, SDO, BCLK, LRCLK
2. master  ~ Ne A
3. 12S 0x00 b S hit” D - y Bo- "
v 0 txen rxen A
4. 0x4 a a T 7
5. a DMRAR * DMA T a v 0 - A 12S
T 0x0Ta DMA FIFO v A HAFOT Ve v dy - DMA
A
6. 0 FIFO - 0x10Q~ 0
7. master g 0x0[0], W 0 BCLK LRCLKt O FIFOT U %
{ SDOo ¥~ ( SDI - FIFQA
8. slave  ~ [ BCLK LRCLK~ 4w “ 0 FIFOT(*
[ SDQ~ C SDI 4 FIFQA
9. 0 FIFOT G v DMA - 0 TXTHIFT A
10. FIFOT G v T DMA [p T° O RXTHIF A
11. TXFFOT n 0% ~ TXDONE B~ W 0 * TXUDIA B~
CPU 5 A 0 A
12. CPU RXEN RXDONE “ AcPUO vy 0x10 FIFOT @ v
Wae wordT @ byte A FIFO Yo A
16.9
16.9.1 |
130 I12S !
z Q By
0X0000 L 12S Control RW/RO Ligs "w ~ Y 0X0000_4800
0X0004 T 12S_IMASK RW L T 12ST T 0X0000_O3FF
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W Winner Micro

IV EREERET

0X0008 T 12S_INT_FLAG RWRO | T . BT e 1 © T | 0x0000_0000
0X000¢ 125 STATUS RO G 12S H T FFO 7 0X0000_0000
0X0010 0 12S_TX WO Ly o [ ik 0X0000_0000
0X0014 12S_RX RO L v 3 [ 0X0000_0000
16.9.2 L
131128 L
B b By
[31:29] | RO RSV 7CLh0
[28 RW 1L bo
0 = master
1 =slave
[27] RW i 1 b0
1=4a f§
0=" 1
[26] RW Lp~ B 1 £0D h LA~ bbb 1Lho
(RXDONE)
[25:24] | RW FORMAT 2 b0
2L b0 @S
2 L b0 MSB Justified
2L b1 BCMA
2L b1 PCMB
(23] RW RXLCH 1LboO
a Le
1L b0y )
1006 1a
‘g MONO_STEREO B
[22] RW MONO_STEREO 1CboO
i ; B
iceo vy o D
1rbB1 yAo D
[21] RW RXDMAEN 1LbO
DMA a #
1LB60ba 0 DMA
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W Winner Micro

F Vv

s fE 0 L T

1Lb1la 0 DMA

DMA f RXFIFQO @ G

a D

2S L w DMA D RXFIFCH A DMR

G RXTH”~

A

(20]

RwW

TXDMAEN
O DMA g B

1Lb0ba O DMA

1Lb1a 0 DMA

a P DMA f TXFIFOT @ 6 TXTH ~

DMA ¥ D TXFIFO A DMAR A

1LbO

2s L

(19]

woO

RXCLR
RXFIFO
1LboO
1Lb1
Q1

RXFIFO
RXFIFO p A B

1LbO

(18]

woO

TXCLR
TXFIFO
1LboO

1Lb1 TXFIFO

>
R
o

Q1 TXFIFO p

1LbO

(17]

RW

LZCEN
Lp

QD

1L b O0A

1L0 1 1

1LboO

(16]

RW

RZCEN
< Fow L B

QD

<

1L b O0A

1Lb1g ° 1

1LbO

(15]

RW

Rx_clk_phase_sel

1LbO

[14:12]

RW

RXTH
RXFIFO v

3Lb0O0O vy O

3Lh4
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W Winner Micro
B A 128 1 LT

F Vv

3Lb0O0O VoY
|.
3Lb1l11 A"l

‘' RXFIFQO

~

Y

la

7@

U

G 6 RXTHv ~

RXDMA 12ST

RXTHIB w B A

[11:9]

RW

TXTH

TXFIFO v

3Lb0O0O Al

3Lb0O0O Al

!

3Lbl11 Al
' TXFIFOT

~

Y

O

la

7@

]

G G TXTH v ~

TXDMA 12ST

3Lh4

TXTHIF v A

RW

Tx_clk_phase_sel

1LbO

[7:6]

RW

2L hoO

[5:4]

RW

WDWIDTH
D B
2Lb00 8bhit
2L b0 1 16 bit
2L b'10 24bit

2Lb11 32bit

2 L'bo

(3]

RW

MUTE
D a B
iLbor B

l1Lb1 P

1LbO

(2]

RW

RXEN
a B
1L bBO0A 125

1Lb1a I2S

1LbO

(1]

RW

TXEN

D a B

1LbO
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W Winner Micro

IV EREERET

1L B0A 128 D

1Lb1a 128 D

[0] RW I2SEN 1LboO
12S a B
1L 60ba

1LDb 15

16.93T
132 12S T

e b By

[31:10] | RO RSV 22Lh0

[0l RW LZCIMASK 1Lb1
TT A B

1LB0T ba

1LbB1T a

ao

a T - ¢ S R |

(8] RW RZCIMASK 1lb1l
"1 T a B
1LB0T ba

1LB1T a

ap

a T ° I B T

[7] RW TXDONEMASK 1lb1
0 T a P
1LbBOT ba
1LbB1T a

an

a T =~ f TXFIFO4 N

[6] RW TXTHIMASK 1Llb1
TXFIFO v T a B
1LB0T ba
1LB1T a

a T ° f TXFIFCT G 6 TXTH™ ™ T

(5] RW TXOVIMASK 1Cb1
TXFIFO ¥ T g B
1LB0T ba
1LbB1T a

a T ~ TXFIFO °~ CPWP TXFIFOT Q * TXOVIF B
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W Winner Micro

IV EREERET

B

[4] RW TXUDIMASK 1Llb1
TXFIFO4, T a B
1LB0T ba
1LB1T a

as -~

' a TXFIFQ, T ~ * [ TXuDIM 1~ n T

(3] RW RXDONEMASK 1Llb1
T a s

1LB0T ba

1L 61T a

an

a T F i T

[2] RW RXTHIMASK 1L b1
RXFIFO v T a B

10 T ba

1Ll T a

a RXFIFOvT ~ f RXFIFQ @ G e v
RXT

(1] RW RXOVIMASK 1Lb1
RXFIFO T a B
10 T ba
1Ltbl T a

as

a RXFIFO ¥T ~ r [ TXOVIM 1 ~ T

[0] RW RXUDIMASK 1Llb1
RXFIFF T a B
1LB0T ba
1LbB1T a

ao -~

a RXFIFOF T ~ + [ TXUDIR 1 ~ n T

16.9.4 T
133125 T

e b Bv

[31:13] RO RSV 191LhO0

[12] RO TXIF 1LboO
2S00 T

1thd 0 12ST
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W Winner Micro

JV\N  ERETERART
1thr 128 6 T
[11] RO RXIF 1LboO
12S T
1thd 0 12ST
1 bl 12S T "
[10] RO 12SIF 1LboO
12S T B
1thd 0 12ST
1Lbr 128 T °
‘7 RX  TXH® T ° B w B
[0l RW LZCIF 1LboO
i
B Noe <8 i Bu A
1 b0 [ i
1 Lbr ( i
Q1 T
[8l RW RZCIF 1LboO
) i
B il Noe “ 8 i Bu A
1 Lbo [ i
1 Lbr ( i
Q1 T
[7] RwW TXDONEIF 1LboO
0 T
1 b0 0
1 Lbl 0
Q1 T
[6] RO TXTHIF 1LboO
RXFIFQY
1 b0 TXFIFOT @ G Vv
1 bl TXFIFOT @ G GG V.
* TXFIFOT @ (TXCNT) 6 G TXTH v © B w
T TXFIFOT Q- f TXCNTy 6 TXTH v ~ wi
0A
[3] RW TXOVIF 1LboO
TXFIFO ¥ T
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W Winner Micro

IV EREERET

1Lb0 TXFIFO O FT
1Lbl TXFIFGD = ¥T

Q1 T

(4]

RwW

TXUDIF

TXFIFQ] T

1Lb0 TXFIFO 0 ¥ T
1Lbl TXFIFG =W T

Q1 T

1LbO

(3]

RwW

RXDONEIF
T

1 Lbo

1 Lbr

Q1 T

1LbO

RO

RXTHIF

RXFIFY

1Lb0 RXFIFG @ G vV

1Lbl RXFIFGT @ 6 6
' RXFIFGG @ G

RXFIFQY ¥

¢ RXTH v ~

f RXCNT v

1LbO

G RXTHv ~ wi 0A

(1]

RW

RXOVIF

RXFIFO * T

ce

1 b0 RXFIFO FT

v FT

T

1 bl RXFIFQ
Q1

1LboO

0]

RW

RXUDIF
RXFIF®], T
1Lh0 RXFIFO 0 W T

1 bl RXFIFG® =0} T
Q1 T

=

1LbO

16.9.5

134 12S

b

[31:10]

RO

RSV

22LhoO

[9:8]

RO

VALIDBYTE

2LhoO
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W Winner Micro

i) > A= il >
FAA FEXC % 48 1 PR T
ba T A
2 'b00 * RXFIFQ -
2 boT Y RXFIFO 1le
2 bl0 Y RXFIFOQ 2e
2 b1l * RXFIFOQ 3
[7:4] RO TXCNT 4L hO0
L TXFIFOT e A
41 b0000O
41 b0001e
|.
41b100®Be
[3:0] RO RXCNT 4L ho0
L1 RXFIFQ e A
41b0000O
4b0001Ne
|.
41 b100®Be
16.9.6
135 12S 0
B b By
[31:0] woO TXFIFO 32LhO
2Sp = 8a FIFO 6 0 A TXFIFOT QW e
TXFIFOT vyWaAl2S L w ° & ~ TXFIFCT o F A
16.9.7
136 12S
B b By
[31:0] RO RXFIFO 32LhO
2Sp = 8 FIFO & [ A { RXFIFO 0 We
* RXFIFQ v WaeA
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W Winner Micro

s fE 0 L T

ubdiv = apbclk / (16 * baudrate) ~ 1
ubdiv_frac = (apbclk % (baudrate * 16)) / baudrate
Y APB  40MHz 192@bpsy ©
ubdiv = 40000000 / (16 * 19200) 1=129
ubdiv_frac = (40000000 % (19200* 16)) / 19200 = 3
Y:: E APB 40MHz 19200bps
_CTRL = (3<<16) | 129 = 0x0003_0081A

~

17.3.2 UART

5

169

,mv

~
~  ~

Ca

CcCa

Fv\a
17 UART
17.1w
UART % y 6 HA i H™ "y nf o A
W80l 6 UART ~ Ne Ty - h 2Mbps
H A W801UART p DMA_ a ° D A
17.2h
APB o\ " nf H
T b
. DMA Byt&® 0 \ 32-byte FIFO
" v 2Mbps
5- 8bit vy 1 parity
. 1 2@ stopB”
, RTS/CTS
Break 0 b
Overrun parity error = frame error ~ rx break frame T
17.3wv
17.3.1 UART
H wH W ba - Hi 0 Awso01
Ty BAUD_RATE_CTRL L A BAUD_RATE_CTRL[15:0]
4 ubdiv' BAUD_RATE_CTRL[19:16] 4 ubdiv_frac”~ baudrate” ‘E

4 ' BAUD_RATE


https://baike.baidu.com/item/%E6%95%B0%E6%8D%AE%E6%80%BB%E7%BA%BF
https://baike.baidu.com/item/%E5%BC%82%E6%AD%A5%E9%80%9A%E4%BF%A1
https://baike.baidu.com/item/%E5%85%A8%E5%8F%8C%E5%B7%A5%E4%BC%A0%E8%BE%93

W Winner Micro

JVN  BEREETEGLR T

W801 UART 5bit & 6bit & 7bit & 8bit " A7 G y 0
8bit ¥

bitd | bitl | bit2 | bit3 | bit4 | bits | bit6 | bit7 | A
7hit
bit0 | bitl | bit2 | bit3 | bit4 | bit5 | bit6 | A
28 UART
UART H 1bit B~ 1bit A B Py T B T BTy -
W801  5bhit & 6bit & 7bit & 8bit 4 B~ v A
A B
w801 UART  1bit A B 2bit A B~ P 0
1bitA
bito | bitl | bit2 | bit3 | bitd | bit5 | bité | bit7 | A
2bitA
bitd | bitl | bit2 | bit3 | bit4 | bit5 | bite | bit7 | A
29 UARTA B
. E
E B b MY ~ w801 y akE A
‘ |[|= B 1 @ Q" By O ||f y 1l @ E
Q@ By 1A HG @ 1A
E ‘ L B 1 e e E By T L wl e E
e E BPwOA HG E @ 1A
8bit ¥ +
bit0 | bitl | bit2 | bit3 | bit4 | bit5 | bit6 | bit7 | odd| A

30 UART E B
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W Winner Micro

JVN  BEREETEGLR T

17.3.3UART »
WB801UART  RTS/CTS ) A h Y 3 UART fifo
W b bi X ~ RTS CTS a =~
4
w. E
31 UART »
w801 AUTO_FLOW_CTRL L A » AUTO_FLOW_CTRL[@] ~ w801
Y AUTO_FLOW_CTRL[4:2] rxfifo T @ N G e -~ RTS °
(s t bP  WB8010 Y6 @ RTS v~ it W8010 A
AUTO_FLOW_CTRL[0] = AUTO_FLOW_CTRL[1] RTS Vv A
w80Dh YTy T o Fcts & 1. - FIFO_STATUS[12] CTS ~
_ i 0 A
17.3.4 UART DMA
W801 UART DMAR * DMAR UART ! DMA_CTRL
UART DMA_ A UART_FIFO_CTRL txfifo a rxfifo T Vo @ 0 DMA
A
DMA w TX_DATA_WINDOWRX_DATA WIDNOW DMA a DMA
A
* UART DMA ~ W Byte b half_ word  wordP A
17.3.5 UART
UART T b 7 fifo  ~ fifo [ Ov CTS. ~ % ¢®  UART ~
Y INT_MASK T A
UART =~ "y INT_SRC F T BT 4 A pQ1 OA
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W Winner Micro

JV\ EREERRT
17.4
1741 !
137 UART !
z Q Bv
0X0000 L UART_LINE_CTRL RW |uart H 0X0000_000B
0X0004 ) AUTO_FLOW_CTRL | RW | uartrts/cts ) 0X0000_0014
0X0008 DMA DMA_CTRL RW uart dméeP 0X0000_0024
0X000C FIFO L UART_FIFO_CTRL RW uart fifo i} 0X0000_0014
0X0010 L BAUD_RATE_CTRL | RW uart H 0X0003_0081
0X0014 T INT_MASK RW uart a T 0X0000_01FF
0X0018 T INT_SRC RW uart T 0X0000_0000
0X001C FIFO FIFO_STATUS RW fifo T octs 0X0000_1000
0X0020 X TX_DATA_WINDOW | WO 0X0000_0000
0X0024 G
0X0028 G
0X002C G
0X0030 RX RX_DATA_WINDOW | RO 0X0000_0000
0X0034 G
0X0038 G
0X003C G
17.4.2 L
138 UART L
B b By
[31: 8] G
7] RW uart_rx_?nable 1LboO
a
(6] RW uart_tx_enable ) 1LboO
0 a A
send break enable 1LbO
[5] RW 0  break © Avartw Y B0 W @ break 0
© 0A
parity 1LbO
[4] RW 1L bOoE
1Lb1
3] RW pa[ity en 1Llb1
E a -
stop bit @ 1LbO
[2] RW 1Lb0le A B
1L 12e A B
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W Winner Micro

IV EREERET

uart A 2L h3
2 L K 05bit
[1:0] RW 2 L K 16bit
2 L K 27bit
2 L K 38bit

17.43 ~ b
139 UART " b

B b By

[31: 5] G

RTS trigger level 3Lh5
afc_enable - v RTS
L H Orxfifo da Yt
L h 1rxfifo 8a Y::
L h 2rxfifo 12@ Y:i*
L h 3rxfifo 16@ Y:'*
L h 4rxfifo 20@ Y:i:
L h 5rxfifo 24@ Vi
L h 6rxfifo 28a@ Y:i:
L h 7rxfifo 3la Y:i:

>

[4:2] | RW

W W W W w w w w

RTS set 1LboO
[1] RW AFC_enable ©oopT Y B LA
AFC_enable O BbBT A

afc enable 1LbO
[0] RW
R P rts a rts_trigger_level L A

17.4.4 DMA
140 UART DMA

B b By

[31: 8] G

rxfifo timeout num 5Lh04
rxfifo T G rxfifo_trigger_level "7 Ne ~ p-
[7:3] RW [ " rxfifotimeout T A

w o oa W nEW g [ 1

@’

2] RW rxfifo timeout en 1Llb1
rxfifo a

rx dma enable 1LboO
[1] RW DMA, -~ A
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W Winner Micro

y Al »
FAANR X ik
tx dma enable 1LbO
[0] RW 0O DMA - A
0 i} a T A
17.45FIFO L
141 UART FIFO L
B b By
[31: 6] G
rxfifo trigger level 2Ll h1
rxfifo T G 6 Vv ~ oT ° 0 rxdma regA
2 L H Olbyte
[5: 4] RW
2 L h 1l4byte
2 L h 28byte
2 L h 316byte
txfifo trigger level 2L h1
txfifo T 6 6 v - 0T ° 0 txdma regA
2 L h Oempt
[3:2] RW Py
2 L h 1l4byte
2 L h 28byte
2 L h 316byte
rxfifo reset 1LLboO
(1] RW . .
B rxfifo ~ rxfifo
txfifo reset 1LLboO
[0] RW . .
P txfifo ~ txfifo
17.4.6 L
142 UART L
B b By
[31:20] G
ubdiv_frac 41 h3
[19:16] | RW Yy 160 Ne Ai,vufracppl6
S a 2.3.2° -
ubdiv 16Lh81
Yy 160 Nei 1A
[15:0] | RW -
4 40MHz 4 1920A
S a 2.3.2° ~
17477
143 UARTT
B b By
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W Winner Micro

IV EREERET

[31: 9] G
[8] RW overrun error int mask ~  rxfifo FT B~ A 1Llb1
[7] RW parity error int mask E T B A 1Lb1
[6] RW frame error int mask ~ F T B~ A 1Llb1
[5] RW break detect int mask ~ break H” T B~ A 1Llb1l
[4] RW cts changed indicate mask ~ CTSH™ 1. T B~ A 1Llb1l
[3] RW rxfifo data timeout int mask rxfifo T B~ A 1Llb1l
[2] RW rxfifo trigger level int mask © rxfifo [ OvT B~ A 1Llb1l
[1] RW txfifo trigger level int mask © txfifo [ OvT B~ A 1Llb1l
[0] RW txfifo empty int mask ~ txfifo w T B~ A 1Llb1l
17.4.8T
144 UARTT
B b By
[31: 9] G
overrun error 1LbO
[8] RW rxfifo % A
ph” Q1 O0A
parity error 1LbO
[7] RW | v i A A . ~
DMA' 4° T v Ar DMADDB’ T A
ph” Q1 O0A
frame error 1LbO
I L R ORI
DMA' 4° T v Ar DMADD T A
ph” Q1 O0A
break detect 1LbO
5] RW RN, 7. . N
DMA' 4° T v Ar DMADD T A
ph” Q1 O0A
cts changed 1LbO
[4] RW cts H™ 1. 1”7 T A
ph” Q1 O0A
rxfifo data timeout 1LbO
3] RW rxfifo “T ) G rxfifo trigger level P Ne [ kv
T T A
ph” Q1 O0A
rxfifo trigger level interrupt 1LbO
rxfifo T @ G rxfifo trigger level T i G G
[2] RW v T A
rxfifo count | A
ph” Q1 O0A
[1] RW txfifo trigger level interrupt 1LbO
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W Winner Micro

IV EREERET

txfifo T @ G txfifo trigger level T [ G G
R
ph” Q1 OA
tx fifo empty interrupt 1LbO
[0] RW i} F* " F txfifo u - T A

ph” Q1 OA

17.4.9 FIFO
145 UART FIFO
B b By
[31:13] G
cts status 1LbO
[12] RW
| cts
rxfifo count 6LhO
[11:6] | RW ,
rxfifo T @
txfifo count 6LhO
[5:0] RW ]
txfifo T @
17.4.10X
146 UART TX
B b By
tx data window 32LhO
0 A
[31:0] | wO “vart 0 b 7 b burst D 7 a4
v T 16- burst b~ 4 16byteA o
/ " o16byte 4de T G WO/ o A
17.4.1RX
147 UART RX
B b By
rx data window 32LhO0
A
[31:0] | RO “wvart 0 b 7 b~ burst P Y
Ny T 16- burst b~ v 16byteA Lo
/ " 16byt€ 4@ " G wbd |/ o A
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W Winner Micro
I\ BEEMET

18 UART&7816

18.1 w
UART&7816 UARW ~ 1 7816 o w A
w801 1 UART&7816 o (uart2) ~ b w UARH STy Ne " Y
N - B 2Mbps H A
WB801UART& 78160 p DMA_ a ~ D A
18.2 h
APB o \ UART nf 7816 A { H ’
T b ’
. DMA Byt&® 0 \ 32-byte FIFO'
. Yo w !
U - v 2Mbps
U 5-8bit vy 1 parity
U 1 2eA B~
a RTS/CTS
U Break 0 b
a Overrun parity error = frame error © rx break frame T
, 7816 o w '
a ISOG 78163 T=0.T=1
a EVM2009
ua " guard time”~ 11 ETU267 ETU
U I T p
U o/ E i Dw
U 05 15 stoph”
18.3 UARW

a 16 UARW
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W Winner Micro

JVN  BEREETEGLR T

18.4 7816w
18.4.1 7816
1ISO7816 %o U T v\ a od H™ D v A
DA n H A
W80h 3, 1SO7816-3 H” D N Ng TO TiV A w801 7816 o -
"y 4 H* H Ty b \ D " e¢A ¢ \
D’ g - a 1s078164V A
18.4.27816 o
W80h " \ He o~ D H H” A \
T RSE VCA GND:2 @ H™ © RST Yy GPIO L h st B g
Avce y 33V GPIO , i1 L \ VCC A
el
E'f‘.D!c RS :
C_CL ClLl
W80C P E 1
1C1C Jiok
LGNL GNI:
32 7816
18.4.37816
bu 7816 o a v *
. o b * UART_LIN_CTRL[24] w T [ o w 7816
, 7816 MSB LSB° * UART_LIN_CTRL[3] u T UART_LIN_CTRL[3]
7816 o  MSB (bit7 QD ) LSB  (bit0 (P )
A B~ UART_LIN_CTRL]2] \ 05 15e A B’
. \ * UART_LIN_CTRL]8} TOV T1V
. \ H - WAIT_TIME v [ t
w T A
18.4.4 7816
\ CLK L ! - BAUD_RATE_CTRL[21:16] ~
i
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W Winner Micro
JV\ BREEM AT

AlAE O——F— -
¢ Qi wa
fsc_clk * Voot CLK
fclk_apb* APB '
clk_div ° BAUD_RATE_CTRL[21:16] Ne
w clk divzs & Y T ) n- e 0 w
X Ne C 0 n- 7
clk_div = (fclk_apb + fsc_clk)/(2 * fsc_clk) - 1
18.4.57816
VT Ve i B ETU \ yB D o A ETU
BAUD_RATE_CTRL][15: O] “ n'
. 20 p
PAOG
fd \ CLK
F D v\ F a A
i 1 BAUD_RATE_CTRL[15: 0] ubdiv FID 2z E 7 w3 ETU
a A R” 7 ubdiv=F/ID 4~ AF D 1 A
Table 7 — Fi and f(max.)
Bits8to 5 0000 0001 0010 0011 0100 0101 0110 0111
Fi 372 372 558 744 1116 1488 1860 RFU
f(max.) MHz 4 5 6 8 12 16 20 —
Bits8to 5 1000 1001 1010 1011 1100 1101 1110 111
Fi RFU 512 768 1024 1536 2048 RFU RFU
f(max.) MHz — 5 75 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 4 to 1 1000 1001 1010 1011 1100 1101 1110 1111
Di 12 20 RFU RFU RFU RFU RFU RFU
148 7816

~ & N b ISO_IEC_FDIS_7818_(E).PDF
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W Winner Micro

JVN  BEREETEGLR T

18.4.6 7816 B

vCC

)
]
10 {

- TE — 7 ATR
T0 = n
2001~ f5 &
33 7816+ B
W \:s B ACLK 10A Wy 1 GPIO v AvccC
CLK 10 7816 7816 L4~ A 1 RST * - B
A n
/04 CLR RST w GPIO G v :
. 78164 T=0 ’
. GPIO Lvce
. /Oa CLkw 7816 ~ 7816 - ’
. 7816 "H ¥’
B RST ~ ATR ~°  40000e p [ ATR 3 -
\ A

18.4.7 7816 B

vCe

RST

CLK

"o TE — 7y ATR

, "
TO
200~ £
347816 B
v B - b ° RST Y 400@ 47 A n

G VvC& ’
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WWinner Micro

Bk 2 1

& vV .
v RST 400@ ’
RST ~ ATR ~ 40000@ 0 [ ATR 7 1 -
\ A
18.4.8 7816
VCC
RST
CLK
o FE
[ligiBE i fanin o
35 7816
3t “ RST VY H CLK 10 [e} v T VvCC b
I7l,'
G VvCc& ’
v RST
CLK 10w GPIO ~ v
GPIO Lvcc
18.4.9 7816 D
7816 D w801 o v b~ ey Noi + p ~
a 1S078163V T A
gy iTh BHE R ansf
iq— Bf’i“'%ﬁfiﬁfﬁ—.l l
H -— e .
o AR B (8] ‘ ‘
L LI B
‘ 1010.2 etu '
FHEE
367816 D
18.4.10JART&7816 DMA
W801 UART&7816 DMA * DMR UART&7816 ! DMA _CTRL
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W Winner Micro

KB B B 1

gV .

v

UART DMA A UART_FIFO_CTRL txfifo & rxfifo T ¥ @
0 DMA A
DMA w TX_DATA_WINDOWRX_DATA_ WIDNODW DMA a DMA
A
" UART&7816 DMA 7 w Byte b half_ word  wordP A
18.4.11ART&78Tb
UART&7816 T b T fifo fifo [ bv™ CTSI. ~ % w”
UART&78T6 ~ "y INT_MASK T A
UART&78Tp ~ Y INT_SRC T 0T I A pQ1
0A
18.5
18.5.1 l
149 UART&7816 !
Z Q Bv
0X0000 L UART_LINE_CTRL RW vart&7816 H " 0X0033_520B
0X0004 - >} AUTO_FLOW_CTRL RW uart rts/cts P 0X0000_0014
0X0008 DMA DMA_CTRL RW uart&7816 dmaP 0X0000_0024
0X000C FIFO L UART_FIFO_CTRL RW uart&7816 fifo 0 0X0000_0014
0X0010 L BAUD_RATE_CTRL RW uart a 7816 0X0003_0082
RW uart&7816 g T 0X0000_03FF
0X0014 T INT_MASK
0X0018 T INT_SRC RW uart&7816 T 0X0000_0000
0X001C FIFO FIFO_STATUS RW fifo © cts 0X0000_0000
0X0020 X TX_DATA_WINDOW | WO 0X0000_0000
0X0024 G
0X0028 G
0X002C G
0X0030 RX RX_DATA WINDOW | RO 0X0000_0000
0X0034 G
0X0038 G
0X003C G
0X0040 7816G GUARD_TIME RW 7816 G 0X0000_0000
0X0044 7816 WAIT_TIME RW 7816 0X0007_8000
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W Winner Micro

JVN  BEREETEGLR T

18.5.2 L
150 UART&7816 L

B b By

[31:25] G

sc_mode 1LbO
[24] RW 1L B Ouart
1L b 17816

7816\ TO rx_retrans_en 1LbO
[23] RW 1LBORx * D
1Lb1IRX ~ D a

[22:20] | RW 7816\ TO rx_retrans_cnt 3Lh3

7816\ TO tx_retrans_en 1LbO
[19] RW lLborx * D
1Lb1Tx - D a

7816V TO tx_retrans_cnt 3Lh3

[18:16] | RW
tx D

7816\ MIN_BGTMin Block Guard Time ~ 5Lha
Min Block Guard Time " 10+stopP ( 2B )+ v MIN_BGT
Note:
T=0 Ha | B 1 H
[15:11] | RW b G 16@ ETWA [ B y
B 1A W 15@ ETU A
T=1 Hae T B 1 H
"6 © BGT 4 22e ETA [ 7 B 1A
0 B 1A W 2le ETW p [ A

ci

7816\ L 1LboO
[10] RW 1LbO0 w\ TN Foo N E3
11 A

7816\ parity 1Llb1
[9] RW 1LbO0b
1Lb1

7816\  TO/T1 y 1LboO
8] RW 1L bOoTO
106 1T1

uart_rx_enable 1LboO

(7] RW -
uart/7816 n a

uart_tx_enable 1LboO

[6] RW L.
uart/7816 nW o a °

p>3)

send break enable 1LboO
[5] RW 0 break © Avartw W B0 W @ break "D

h OA

parity (UART ) 1LbO

(4] RW -
1L b OoE
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W Winner Micro

JV\ EREERRT
1Lb1l
i (7816 )
1L b OLSB bObit ™ ¢P
1L b 1MSB b7 bit ™ P
[3] RW parity a (UART ) 1Llb1
stophit @ = UART ~ 1LbO
1LbB0leA B
1L 12e A B
[2] RW stophit @ ~ 7816 -
1LB5005aA B
1LbB115eA B
uart " UART ~ 2L h3
2 L h 05bit
[1:0] RW 2 L h 16bit
2 L h 27bit
2 L h 38bit
1853 ~ 1)
151 UART&7816" 12)
B b By
[31:5] G
RTS trigger level =~ UART ~ 3Lh5
afc_enable T RTS A
3 L H Orxfifo da y::
3 L h 1rxfifo 8a Y::
42 BW 3 L h 2rxfifo 12@ Y:it
3 L H 3rxfifo 16@ Y:*
3 L H 4rxfifo 20@ Y::
3 L H brxfifo 24@ Vi
3 L h érxfifo 28a@ Y
3 L h 7rxfifo 3la Y:i:
RTS sef UART ~ 1LbO
[1] RW AFC_enable el Y B LA
AFC_enable Bb” A
(0] RW afc enable”™ UART ”. ) ) 1LbO
D rts g  rts_trigger_level L - A
18.5.4 DMA
152 UART&7816 DMA
B b By
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W Winner Micro

IV EREERET

[31: 8] G
rxfifo timeout num = UART ~ 5Lh4
rxfifo T G rxfifo_trigger_level Y Ne ~ p-
[7:3] RW [ ¥ xfifotimeout T A
w g N W st Toq [ 1
o
2 RW rxfifo timeout el UART&7816 ~ 1Lb1
rxfifo a -
rx dma enable™ UART&7816 ~ 1LbO
[1] RW DMA, A
0 a T A
tx dma enable” UART&7816 ~ 1LbO
[0] RW O DMA A
0 0 a T A
18.55FIFO L
153 UART&7816 FIFO L
B b By
[31: 6] G
rxfifo trigger level(UART&7816 ) 2Ll h1
rxfifo T G 6 v ° 0T ~ 0 rxdma regA
5 4) RW 2 L h Olbyte
2 L H 14byte
2 L h 28byte
2 L h 316byte
txfifo trigger level(UART&7816 ) 2L h1
txfifo T G 6 v ° 0T ~ 0 txdma reqA
3:2] RW 2 L h Oempty
2 L h 14byte
2 L h 28byte
2 L h 316byte
rxfifo reset(UART&7816 ) 1LbO
[1] RW
B rxfifo ~ rxfifo
txfifo reset(UART&7816 ) 1LbO
[0] RW . ,
P txfifo ~ txfifo
18.5.6 L
154 UART&7816 L
B b By
[31:20] G
[19:16] | RW ubdiv_frac 41 h3
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W Winner Micro

JVN  BEREETEGLR T

UART
y 160 Ne Ai,vufracpple
~ a ~
7816 '
ubdiv_frac = (fclk_apb + fsc_clk)/(2 * fsc_clk) -1
S a4 7816 -
ubdiv 16Lh82
UART
y 160 Ne: 1A
W 40MHz W 192008
[15:0] | RW S a ~
7816 '
ubdiv=Fi/Di (Fi a Diu \ T a edu * f_etuclk =
fsc_clk/(ubdiv+1))
S a 7816 -
18.5.7T
155 UART& 7816
B b By
[31:10] G
[9] RW 7816\ 0 [ error signal H* R 7816 ~ 1lb1
[8] RW overrun error int mask ~  rxfifo FT B~ A UART&7816 ~ 1Lb1
[7] RW parity error int mask ~ ~ E T B~ A UART&7816 ~ 1Lb1
[6] RW frame error int mask ~ F T B AR UART -~ 1Lb1
[5] RW break detect int mask ~ break H” T B~ A UART -~ 1Lb1
[4] RW cts changed indicate mask™ CTSH™ . T B~ AR UART -~ 1Llb1
rxfifo data timeout int mask “ rxfifo T B~ A 1Llb1l
(3] RW .
UART&7816 ~
rxfifo trigger level int mask ~ rxfifo [ OvT B A UART&781( 1L b 1
[2] RW .
txfifo trigger level int mask txfifo [ OvT B A UART&781( 1L b 1
(1] RW -
[0] RW txfifo empty int mask ~ txfifo w T B~ A UART&7816 ~ 1Lb1l
18.5.8T
156 UART&781B
B b By
[31: 9] G
[9] RW 7816V O [ error signal H* A (7816 )
overrun error © UART&7816 ~ 1LbO
(8] RW _ -
rxfifo % FA
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W Winner Micro

> > Sd= 21l 7.
FAANR X ik
ph” Q1 O0A
parity error © UART&7816 ~ 1LbO
- B A
[7] RW | o . - "
DMA' I T W AP DMA Db’ T A
ph” Q1 O0A
frame error © UART ~ 1LboO
" A B A
(6] RW | . . . ]
DMA' I T W AP DMA Db’ T A
ph” Q1 O0A
break detect™ UART ~ 1LboO
5] - [ break” A
DMA' IW° T v“ AP DMADBB” T A
ph” Q1 O0A
cts changed™ UART ~ 1LbO
[4] RW cts H* 1. 7 T A
ph” Q1 O0A
rxfifo data timeout ~ UART&7816 ~ 1LbO
3] RW rxfifo T G rxfifo trigger level P Ne [K v
St T A
ph” Q1 O0A
rxfifo trigger level interrupt " UART&7816 ~ 1LbO
rxfifo T @ G rxfifo trigger level T i G G
[2] RW v T A
rxfifo count |- A
ph” Q1 O0A
txfifo trigger level interrupt ~ UART&7816 ~ 1LbO
[ RW txfifo T @ G txfifo trigger level T i G G
-1 A
ph” Q1 O0A
tx fifo empty interrupt "~ UART&7816 ~ 1LbO
[0] RW 0 F* > F txfifo u - T A
ph” Q1 O0A
18.5.9 FIFO
157 UART&7816 FIFO
B b By
[31:13] G
[12] RW cts status © UART ~ 1LbO
E cts
[11: 6] RW rxfifo count =~ UART&7816 ~ 6LNO
' rxfifo T @
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W Winner Micro

JV\  BRRETE

LT

txfifo count =~ UART&7816 ~ 6LhO
[5:0] RW ]
txfifo T @
18.5.10TX
158 UART&7816 TX
B b By
tx data window~ UART&7816 ~ 32LhO
0 A
[31:0] | WO uart O b 7 b~ burst D -7
- T 16- burst b~ 9 16byteA
/ 16byte 4@ ~ G uwbd [/ o A
18.5.11RX
159 UART&7816 RX
B b By
rx data window~ UART&7816 ~ 32LhO
A
[31: 0] | RO vart 0 b 7 b~ burst P -
y T 16-burst b~ 9 16byteA 0
l6byte 4@ ~ G wbd |/ o A
18.5.127816G
160 7816G
B b By
[31: 8] G
ex_gt_num 8LhO
[7:0] RW Ny ]
7816 1~ guard time 10+stopP + vV ex_gt num
18.5.137816
161 7816
B b By
[31:24] G
wait time Y ETUi ¥ B~ 24Lh7800
7816 1"
[23: 0] RW 5 -
CWT BWT Y v A
© T1 W' BWT™= 11 etu+ 2BWI*960*Fd/fsc =~
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W Winner Micro
VN BEER T

19 Timer
191 w
Wae 32-bit ~ w v Ne " AW801 6 n
A ey YILT w o7 6 Hbp A
19.2 h
6 n
32-bit ~ ¥
187 W ms$ us
h i w
T w
- .
193 w
6 n T eb 6 Ty b A
Ne Ne [[us % ~ ¢ - A Y87 W USA msH
£ A
v We 32bit”~ \ V¥ b A Ve WaeT
- a T w " 1v" WeT T Y 6 Hp A
19.3.1 w
w w v [* pT w A 0 i
H "W " 6 i He" W ~ 6 o A
W No APB - %o
" TMR_CONFIG v’ 1B b T T v w A
[ i T P T A
19.3.2 w
w T yuw p woT G - -
A
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W Winner Micro

> > Sd= 21l P
rAAN FERG R A 1 L
19.4
19.4.1 l
162 Timer l
Z Q Bv
%o US Ne v~
0X0000 %o US TMR_CONFIG | RW Ne [ %us ~ v | 0X0000_0027
G APB © MHzZ! W
0X0004 TMR_CSR RW L 0X0631_8C63
0X0008 1 v TMR1_PRD RW | Timerl v 0X0000_0000
0X000C 2 v TMR2_PRD RW | Timer2 v 0X0000_0000
0X0010 3 vy TMR3_PRD RW | Timer3 v 0X0000_0000
0X0014 4 vy TMR4_PRD RW | Timer4 v 0X0000_0000
0X0018 5 vy TMR5_PRD RW | Timer5 v 0X0000_0000
0X001C 6 v TMR6_PRD RW | Timer6 v 0X0000_0000
0X0020 1 | TMR CNT RO Timerl [ v 0X0000_0000
0X0024 2 | TMR CNT RO Timer2 | v 0X0000_0000
0X0028 3 | TMR CNT RO Timer3 | v 0X0000_0000
0X002C 4 | TMR CNT RO Timerd [r v 0X0000_0000
0X0030 5 | TMR CNT RO Timer5 [ v 0X0000_0000
0X0034 6 | TMR CNT RO Timer6 | v 0X0000_0000
19.4.2 %o us
163 Timer %o us
B b By
[31: 7] G
Ne prescale A
D
[6:0] RW 7Lh27
apb_clk=40MHz
prescale=40 — 1 = 8L d309
19.4.3 L
164 Timer L
B b Bv
[31:30] | RW G 2L hoO
[29:25] | RW TMR6_CSR TMR1_CSR 5Lh3
[24:20] | RW TMR5_CSR TMR1_CSR 5Lh3
[19:15] | RW TMR4_CSR TMR1_CSR 5Lh3
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Winner Micro

BBk B AR 4 L T
[14:10] | RW TMR3_CSR TMR1_CSR 5Lh3
[9:5] | RW TMR2_CSR TMR1_CSR 5Lh3
[4:0] w TMR1L.CSR + W'
41" T TQ1
1L b 0Timer T * 1LboO
1L b 1Timer: T °
Bl" T a
1LbB0 b T 1LboO
1Lb1 T
[4:00 | RW e a
160 b b’ 1LboO
1L b 1a
11" b
1LbB0 ’ 1Lb1
1Lb1 7 W .
[0]" {8
160 VB w us 1Lb1
1Lb1 ¥ B w ms
19.4.4 1 \

165 1 v

[31: 0] RW 1 % 32LboO

19.45 2 v

166 2 v

[31:0] | RW 2 v 32L b0

19.4.6 3 %

167 3 v

[31:0] | RW 3 v 32LbO

19.4.7 4 v

168 4 \Y;

[31: 0] RW 4 % 32LbO
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Winner Micro
ik g i 144 Pl T

19.4.8 5 v

169 5 v

[31:0] | RW 5 v 32LbO

19.4.9 6 %

170 6 v

[31:0] | RW 6 v 32LbO

19.4.10 1 [ v

[31:0] | RO i} 1 v’ 32Lb0O

32LboO

@
Ly

=]
Cca
NS

==
<

[31:0] | RO i} 3 v’ 32Lb0O

19.4.13

N
==
<

[31:0] | RO i} 4 v 32LboO
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Winner Micro
R 1 1% P T

19.4.14 5 F v

[31:0] | RO 0 5 v 32LboO

[31:0] | RO i} 6 | v’ 32L b0
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W Winner Micro
I\ BEEMET

20
201 w
PMU p b ® "yl ® T - L a Yi
32k A
20.2 h
L L
L W
L L
. L 32K RC %o
5 L W ,
20.3 w
20.3.1n L
PMU L T 40M * BandGdp PLL 4 - LDA
* PMU 3t \ W ’
) ~w v n " Nw w7 ’
b - N i N r i '
wo/ N Lz " Timer * RTC WAKEUP
A
20.3.2Y w
PMU Ty 2 v w ’
Standby '
! T 7 PMU [ L Bw n w
15uA ~ A i p T O tbp n x ~ P G
Sleep '
! G "7 7 DPLL T ® v n w

< ~ -

mAT " p T O by w6 ’

20.3.3
PMU 3 “ Timer ° RTC 10

b))
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W Winner Micro

IV EREERET

Timer
) wo/ H | PMJ Timer0  ~ w A " w v
Timer0 [ w W " TimerT A T
T Q1L T A 7 B 4T ’
RTC
D wo/ H | PMJ RTC ~ w A " w v
RTC [ w W v ¥ RTCT A T 0x14
T BQl 1L T | ~w 4T ’
(o]
pw / Y PMW Wakeup ~ L~ [e] v ¥
(o] T APMU w bP 10 A T 0x14
T QI 1L T oo T w 4 T :
20.3.4 TimerO
AHB a H” A & v’ a BIT °
v [ R ) Q BITO T A
20.3.5 w
a
20.3.6 32K ® b %o
w801 32K RC bu PMU A
b b i~ 32K RC ¥ A z A - PMU
T ~ 32KRC %W ~ YT 32K ® w VB z A
1) 32K ®
32K ® "y PS_CR bit3 w T ¢ 32KRC ® [ 40M Ne
32K Ar * ~w Y W 40M T bit3 w 0A Y
P a %o W bit3 w 1A
2) 32KRC %o
&) PS_CR bit2 w O P PS.CR bit2 w 1A
%o ~ 32K RC W % AP %o - a 40M  Ne
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W Winner Micro

y A #
FAANER XX ik
[ 32k ~ [ RTC ~Z b  Z "A
20.4
20.4.1 !
171 PMU !
y4 Q By
RW G 32K %¢ 32K 0X0000_0002
0X0000 PMU L PS_CR
- STANDBY
RW vV iYiBuw T og 0X0000_0000
0X0004 PMU 0 TIMERO
0X0008 G
0X0014 PMO INT_SRC RW L PMJO 0X0000_0000
20.4.2PMU L
172 PMU L
B b By
[31: 241 b0
RO
11]
[10] T - 1 b0
0 u BT
RW
1 Y BT
7 Sleep T
[9:6] e ‘ 4 1do1
RW
¥ B 128m's
[5] DLDCCORE 4 b1
RW 1: ABG
0: DBG
[4] 32K BYPASH” 1 bo
R/\l ~
* Buw 1l 32Ky 40M Ne [ A
(3] RC 32K %o T 1LbO
RW 1Lb0 %o B’
161" %
%oW B (JL) 0] 1A
[2] RW a o - w 1L bo
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W Winner Micro

IV EREERET

0 ba '’
1 active } io_wakeup [ [ v - 0
io_sleep_flag T ~:i: MCAl
[1] Sleepa, H™ ~ A 1Cb1
160
1Lb1 ~ Sleep
WAKEUPu T oF TIMERO/1T T
- ~ deep ’
T 7 wr Seep ® | v b
B 0A
- * WAKEUP TIMERO/TIMERIRTC
1" WAKEUP ' ~ dYeep ~ WAKEUP GV
A - WAKEUP “ T “a Seep A
2 TIMERO T A
WAKEUPy v ~ TIMERO a - [ W
T " a Seep A
3 RTC [
WAKEUP4 ¥ © RTC [~ w” T " a Seep
[0] STANDBY H~ ~ A 1LboO
1060
1061 ~ STANDBY
WAKEUPY T ¥ TIMERO/1T .
- ~ STANDBY
T "1 wr STANDBY ® | - )
B " 0A
' WAKEUP TIMERO/TIMERIRTC
RW |4 WAKEUP ’ ~ STANDBY ~ WAKEUP [
A Ny WAKEUP T " a STANDB
A
5 TIMERO T A
WAKEUP4 v ~ TIMERO a - [ W
T " a STANDBY A
6 RTC [
WAKEUPyY v * RTC [~ w™ T “a STANDB
20.4.3 PMU 0
173 PMU 0
B b By
[31:17] | RO G 15LboO
[16] RW Timer0a, B 1LbO
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W Winner Micro

IV EREERET

1Lb0 g A
1Lb1g °
[15:0] RW | Timer0 v™ yB: 16Lbo0
20.4.4 PMUO
174 PMO
e b By
[31:9] |R G
[8] RW st - 1boO
1Lbg: B
1061w Q1
[7] RO G 1L boO
[6] RO G 1L boO
[5] RW RTC T B 1L b0
1LB0 T "
1Lb1 T % “01
[4] RW | G 1L boO
[3] RW | G 1LboO
2] RW | WAKEUP T B 1boO
1LbB0 WAKEUP T ©
161 WAEKUP T ¥ ~ Q1
[1] RW |G 1LboO
[0] RW | Timer0 T B 1LboO
1LB0 TimeroT *
1rb1 Timer0T ¥ ~ Q1
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W Winner Micro
I\ BEEMET

RTC PMU L BCD / " Ha 328 ’ ANA a a a Y H
L v L ~ BCD * 283 29 ~3 303 31 M k A

o ~

) W RTC "y Aw 17y b a [

21.3.1 w

* 0 RTC 1 [ | A aNea v> 0 RTC

21.3.2 w
RTC 1T A aNa v© RTC 27" a v

We RTCT ~ PMUT RTCT B w 1

21.4

2141 !
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W Winner Micro

JVN  BEREETEGLR T

RTC W~ 2a@ 328 F T RTCY PMO A
175 RTC !
yA Q By
0X000C RTC 1 RTC_R1 | RW RTC No v~ a 0X0000_0000
0X0010 RTC 2 RTC_R2 | RW RTC v~ a 0X0000_0000
21.4.2RTC 1
176 RTC 1
B b By
RTC T w a 1LboO
[31] RW 1L 6 0ba
1LDb 14
[30:29] G
[28:24] | RW Av/ % 5LbO
[23:21] G
[20:16] | RW Av/ % 5LbO
[15:14] G
[13: 8] G
[7:6] G
[5:0] RW Av/ Y, 6LbO
21.43RTC 2
177 RTC 2
B b By
[31:17] G
RTC w a B 1LbO
[16] RW 1LbO0ba
1L b1
[15] G
[14: 8] RW Av/ % 7LbO
[7:4] G
[3:0] RW Av/ \Y; 4L b0
22
221 w
| Lw A n B A
I L v’ Wa T ° p T 7 i T - i




W Winner Micro

s fE 0 L T

V' A A
1Y We B H” B A
22.2 h
L w
L B w
: T
22.3 w
22.3.1 w
v [ WD _LD~ WDG_CTRLBITOuY 1 ~ WDG [ W™
T ° A WD_CLR BITOb w 7 T A
WD LDV Y APB 1B uw % APB  160M F A
2232 B w
v WD LD~ ~ Bw " WDG_CTRLBIT1/BITO™ WDG T p -
[~ wD@” T ° WD_CLRBITOb ™ ¢ W o a
ap B H,.; A
22.4
22.4.1 |
178 WDG
z Q By
0X0000 WDG v WD _LD RW v~ G ¥ OXFFFF_FFFF
0X0004 WDG |kv WD_VAL RO i} v OXFFFF_FFFF
0X0008 WwDG L WD_CTRL | RW L 0X0000_0000
0X000C WDG WD_CLR WO T 0X0000_0000
0X0010 WDG WD_SRC RO T 0X0000_0000
0X0014 WDG ¥ WD_STATE | RO T 0X0000_0000
22.42WDG v ¥
179 WDG v ¥
B b By
[31: 0] RW v’© G ¥ 32Lhffff
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Winner Micro
B K 4 P T

VY APB w4 B A
Y APB 4 4OMHZ: v
OFFFFFFFF/40000000

107s 7 4

D t

22.43WDG |-v

180 WDG |-v

- . 32Lhffff
[31:0] | RO \ L 0 [v4™ A
. .- WD_LDv WD_VALV 4~
22.4.4WDG L
181 WDG L
[31: 2] G 30LhO
- 1Lbo
[1] RW 1LBOWDGP " BT P HT
1LBIWDGE ®° "% B H”
— 1Lbo
[0] RW 1LbB0 b b
161 L T
22.45WD®G
182 WDG

31LhoO
1LboO

[31: 1]
[0]

@

B~

22.4.6 WDG®
183 WD&

31LhO
1LboO

(@)

[31: 1]
[0]

22.4.7WDG
184 WDG®
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Winner Micro

FEK % 178 ok LT
[31:1] G 31LhO
[0] RO T ¥ AT " bY Y P WD SRC w1 1LboO
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W Winner Micro

IV EREERET

23 PWM L
23.1 w
PWM & H* A Ne a - \ L
Wai: - APWM~ Ty Kv L7 v
H n ~ON H n ~ OFFA A4 Yw °~ ON " OFF I
A A R L v [ R~ RJ ¢
RA-~ Ky v ~ya PwM A
23.2 h
. 2 ~ H” w ~ PWMO PWM4 e ~
~ H” w T "¢ DMA ' DMA b
5 PWMK " w
., 5 PWK "~ i :
. 5 L w
PWM ¥ ' 3Hz~160kHz
\ " 1/256 T M " 8bit
s 0 1 wo 2 3 w
s 0 1 ¢ b ¢ \ 2 3 ¢ b ¢
5 w
23.3 w
23.3.1 T HT
PWM L H @ H~ wo PWM_CTL Bit24 ~ y 0 w
- PWM_CAP2CTL Bitl = y 4 w A H~ Ty
w A [ HY [ PWM_CAPDAT( 0
) PWM_CAP2DAT( 4 YA
23.3.2 DMAR
0 4 wo Y DMA D p T w
A
23.3.3 v B
PWM L g ¥ i ¥ : AN 7 ¥
@ " bP F PWM=3 A" ¥ @ Ty
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W Winner Micro

L] 3 S /3l >
rAAN FERG R A 1 L
s “ PWMA
23.3.4 ¥
PWM L ¥ Y e F oeb ' i “ e
F nbs Ve Fw o 1 - 1 4 F ntb 0 FW
’ i € F A4V ¥ bs Wa ¥ n 1’ £ n
w o Mo B 256@ ' L v [
CF v ¥ L A
¥ T 4 PWM \ A
23.4
23.4.1 PWM l
185 PWM |
Z Q Bv
0X0000 Ne 01 PWM_CLKDIVO1 | RW 0 1 Ne 0X0000_0000
0X0004 Ne 23 PWM_CLKDIV23 | RW 2 3 Ne 0X0000_0000
0X0008 PWM_CTL RW Ly ~ 0X0000_0000
0X000C PWM_PERIOD RW 0X0000_0000
RW 4 H” 0X0000_0000
0X0010 PWM_PNUM
RW 4 0X0000_0000
0X0014 PWM_CMPDAT .
RW L v ™~ 0X0000_0000
0X0018 v L PWM_DTCTL
0X001C T L PWM_INTEN RW T a L 0X0000_0000
0X0020 T PWM_INTSTS RW i 0X0000_0000
RO [ 0 0X0000_0000
0X0024 0 PWM_CAPDAT 7
0X0028 L~ L PWM_BRKCTL RW L~ L 0X0000_0000
0X002C Ne 4 PWM_CH4 regl | RW Ne 0X0000_0000
0X0030 4 L 1 | PWM_CH4 reg2 | RW 0X0000_0000
RO [ 4 0X0000_0000
0X0034 4 PWM_CAP2DAT i
0X0038 4 L 2 | PWM_CAP2CTL | RW 4 7 0X0000_0000
23.4.2 No 01
186 PWM  Ne 01
B b Bv
[31:16] | RW CLKDIV1 16LhO
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W Winner Micro

s fE 0 L T

Fv\
CHINe
V_ Ne
© Ne v (0~65535) b Ne ™ ~ 0 1A
[15:0] | RW CLKDIVO 16LhO
CHQNe
CH1
23.4.3 No 23
187 PWM  Ne _23
B b By
[31:16] | RW CLKDIV3 16LhO
CH:Ne
CH1
[15:0] | RW CLKDIV2 16LhO0
CH2\e
CH1
23.4.4
188 PWM L
B b By
[31:27] | RW CNTEN 5LboO
a
1 b0 A
1L b1
BNz L @ ~“ 0 [vuw L CHa CHa CHa CH1 CHo
[26] G 1LboO
[25] RW CAPINV 1LbO
T a B
1L b0 THT A
1L bl THT A v “HT G
[24] RW CPEN 1LbO
Y B
1L b0 CHO w * RCAPDAT FCAPDATH w
1L b CHO w - PWM " Nez (¥ RCAPDAT: 1
~  FCAPDAT -
[23:22] | RW CNTTYPE3 2LbO
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W Winner Micro
I\ BEEMET

CH3
2 boo - W T -
2l bo1 - Wi PWM ~
2l bl0 T - PWM ~
" PWM I W - Y

A

[21:20] | RW CNTTYPE2 2L b0

CH2

CH3

[19:18] | RW CNTTYPEL 2L b0

CH1

CH3

[17:16] | RW CNTTYPEO 2L b0
CHO

CH3
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b0 - M
1tbr ~ M
[20] RW DTENO1 1-boO
0 I

210




W Winner Micro

IV EREERET

DTEN23
[19:18] - G 2LbO
[17:16] | RW DTDIV 2L bO
v Ne L

2Lb0OO0OM G %o ~ 40MHz

2Lb01V G % = 40MHZ rNe

2Lb10V G %o " 40MHz  Ne

2Lb11M G %o " 40MHz fj Ne
[15:8] RW DTCNT23 8LhO

3 2 M

gbit _ M vT M DTDIV_

[7:0] RW DTCNTO1 8LhO
1 0 M
gbit _ M vT M DTDIV_
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U CMP=0PWNM W PERIOD w T
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7. Ne ~ H™ M ndiff=(code_out -code_offset)*LSB/ GAINPGAi T LSB o] G
68.5uV
26.4.39 ~
L ® 26.4.1 offset ¥ code_offset ;
2. 0X04=0x3 H ~  channel 0°  \VCMIN /SDADC_CHGP /SDADG@
/ILDOa, AP TH 0X0411:8]" ~ i 1 channel o Y a4 26.3.2
0X4086x3 PGAu x1 /IPGA_CHO®R [/PGAa A1 T~ VCMIN
0X4®O0D2p16:11] 0X09] 8:4] “HT A -5, Y a  26.3.4a
26.3.5 26.3.8
3. 0X40000E 1415:8] =0x28 SDADC W IMHA  :: vdu 28
4. 2ms ¥ ADC_RESULT ¥ - 000 17:0]AGd 26.37 ~
RN N B ADC RESULT[H7{ ~ P ~ VY HB~ 7 G 16bit A
0" 10 ~ 2ms ¥ v 4 code out
5 1 ~ H” vin_single=(code_out -code_offset)*L.SB/ GAIN_PGNCM i T LSB o]
G 68.5uV VCM v 1.311V

26.4.4
1. 0X046xM3 H ) ~ /SDADC_CH@P /SDAD@ /LDOg '’
2. 0X086x183 PGAI x4 /IPGA_CHQP /PGAa '
3. 0X40000E14[15:3=0x28 SDADC w IMHA :: vI4du 28
4. tempsensor b 0X0CHXI TempSensog /c al_offset_templ2=0" TempSensou
X2 :
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JVN  BEREETEGLR T

5. 2ms § ADC_RESULT ¥ & 26.37 ° RO -

B ADC _RESULT[#7i = 4 ¥ code_outl
6. tempsensor b 0X0CHx3 TempSensog, /c al_offset_templ2=1 TempSensou
x2 '

7. 2ms 0 ADC_RESULT ¥ “a  26.37 D R -0

B ADC _RESULT[#7{ =™ 4 ¥ code_out?

8. 4 7 7 10 7 Nez ¥ code outl code out2 v code_outlavg
code_out2avg

9. = ¥ Vtemp=€ode_outlavgcode ouRavg)/16” TempSensor ¥ 4 =Vtemp *
" LSBA™ T T LSB o G 68.5uV LSB 16bit o - '

5 7 ° 0 18bit * 18bit U 16bit *4 1 18bit v B ULSB4”
10. N ¥Fv , E °° T
Vtemp =(15.548* V+4444.1

9 ¥ Vtemp ~:: E - % A . E v oL~
s 7 "Hie h '

b X . E  y=kx+bT kbi~ w 15548~ b b W # A
" A B~ o 25N~ ¥ Vtemp ~ 9~ Vtemp
=(15.548%( +11.8))+b~ Fb b G rom flash T~ S =

4444 1A  ~ E 1 & b5 A

26.45 1
L ® 26.4.1 offset ¥ code_offset ;

2 0X049xD0D3 H » 1 ~ ISDADC_CH@P /SDADG@ /LDOa

3. 0X088x83 PGAI x2 IPGA_CHG@P [/PGAa, A

4 0X40000E1415:8] =28 SDADC W 1MHA 3t vv4y 28
5. 2ms ¥ ADC_RESULT F 4 2637 ° D O .

B ADC_RESULT[H7{ ~ P ~ v HB~ 7 G 16bit A 0" 10 ~ 2ms

¥ v 4 code_out
6. 4 Vpower=(code_outcode_offset)*LSB/2+1.2Vi T LSB o G 68.5uVv
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W Winner Micro

> A #
JV\ BCEERAET
265 ADC
26.5.1 |
208 AT |
z Q Bv
ADC i 0X0000 0000
0X0000 ADC ADC_RESULT
v
0X0004 ADC ADC_ANA _CTRL ADC 00000 0004
0X0008 PGA PGA_CTRL PGA 0x0000_0000
0X000c TemBensor TEMP_CTRL D 0x0000_0000
0x0010 ADC ADCCTRL ADC 0x0050_0500
0x0014 ADCY ADC_INT_STATUS ADC T 0x0000_0000
0x0018 v QVIP_VALUE v 0x0000_0000
26.5.2 ADC
209 Al
B b Bv
[17 0] | RW ADC v’ bit B 18bhits A 7 - By ~ 1LboO
26.5.3 ADC
210 ADC
B b B v
ADC b H* 4'b1000
4 [ BOOO AINO b ADMA I}” DMA 0 b
4 L BOO1 AIN1 b ADMA I}~ DMA 1 b
o 4 I B010 AIN2 b ADMA 1" DMA 2 b
RW
g 41 BO11 AIN3 b ADMA 1" DMA 3 b
4 I 100 RSV
4 I B101 RSV
41 B110 RSV

231




W Winner Micro
B A 128 1 LT

F Vv

L B111 RSV
L BOOO AINO/AINI NeH® ~ ADMA I}

L 001 AIN2/AIN3 NeH™ ~ A DMA

N

4
4
4
4 ' 8010 RSV
4 L 8011 RSV

4Lb1120060 T DMA 2
41 b1170¢4 T DMA 3
41 b 11 af@et T

4L b1l1RYV

DMA 0 b

DMA 2 b

RSV

1L b O

RW

chop_enr

LDO H” PDH”

2Lb O

(4]

RW

Chop_ens

sdadc H” PDH”
0 a

I ba

I boO

(3]

RSV

1LbO

(2]

RW

Pd_sdadc
sdadc a
I

0 o

1L bl

(1]

RW

Rstn_sdadc
Ne B H”
g B

1 b

1L b O

(0]

en_ldo_sdadc
ADC LDQ

0 I o

1L b O
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W Winner Micro

IV EREERET

26.5.4 PGA
211 PGA
B b By
Gain_ctrl_pga 5Ld0
[8:4] RW PGA :
BIT[8:7] GAIN2 BIT[6:4] GAINL | &  Section26.3.4
Bypass_pga 11D
pga  H”
[3] RW
1 pga
0 b
Bypass_ref 1'b 0O
[ 1 H”
[2] RW 3
1 p a A
0 b
Chop_enp 1LboO
PGA a H”~
(1] RW
T g
0 ba
En_pga 1'b O
Pgaa H~”
(0] RW
T a
0 ba
26.5.5 TEMP
212 D
B b By
Gain_temp 2Ldo
temp L
Gain
[5:4] RV 00-- 2
01 -- 4
10 -- 6
11 -- 8
[3 2] RO RSV 2LboO
[1] RwW Cal_offset_temp12 ILb O
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W Winner Micro

JV\ EREERRT
TEMPSEN offset %ow
ON_TEMP 1LbO
[0] RW 1 tempa
0 tempb g
26.5.6 ADQv
213
B b By
ana_swth_time 1 0 BO50
[29:20] | RW i
p® H ~ G - ¥ 80e@ pclk™ 4 2us
[19 18 | RO RSV 2LboO
ana_init_time 1 0 BO50
[17 8] | RW -
p ~ adc_start ~ G N ¥ 80e pclk™ 4 2us
[7] RO RSV 1LLboO
[6] RW Cmp_pol 1L b0
0: adc_result >=cmp_value
1 adc result<cmp_value T
[5] RW Cmp_int_ena I b O
I T a
(0] T ba
[4] RW Adc_cmp_enable I b O
1 adc w o a
0 adc w ba
[3:2] RO Reserved 2 | b0
[1] RW Adc_int_ena 1U'b 0
1 ADC T a
0 ADC T ba
[0] RW Adc_dma_enable 1L b0
1 dmeg
0 dméab g
26.5.7 ADQ
214 ADT
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Winner Micro
B K 4 P T

[1] RW Cmp_int 1LbO
T B p BY Q1
[0] RW Adc_int 1L b 0
T » B~ »0Q1
26.5.8 v
215 v

[17:0] R/W Cmp_value 1 8 h00000

\
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W Winner Micro
I\ BEEMET

27 Touch Sensor

27.1 w
w "
A 16 Touch Sensor
A Touch Sensor
A T s '
27.2v 8
wsol T - / - vwd 7
T * A ¥ T Yoo v 0 T. "€ o
A
WY W @ N o p
M e A V't oo v T MCU A
NT |
T
ADCAPDETLKOWT— -
«UUUUUUUULULUULULUUUUUL

27.2.1 b
1. Touch_CR N N o "Y1 IOATouch CR[ scan_period
Y "y B w 16mAd w 10 ¢ 160ms w 16@
A CAPDET_CNT @ 10 o " M NA Ty Q®
. ® 10 I | W N y N ¢
o W N2A
2. @ TouchlO v A + vo 1Ty :
3. a  Touch CR[O], b A
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W Winner Micro

IV EREERET

4. g N NUNA) T 10 Na IO v O “bu A
# @ scan _period T 10 s v On A 10 Y w

@ 10 Vb AT Fv> + v 1 “ 0x44 T
PADSTATUS B w By T T o A PAD_STAUB1 0.

27.3 L

216 Touch Sensor L !

z Q '
0X0000_0000 L Touch CR Touch Sensor L 0X0000_0000
0X0000_0004~ Y Lt v 0X0000_0000

i L Touch Sensor x

0X0000_0040

0x0000 0044 | T L Int_ Source T L 0x0000 0000

27.3.1 Touch Sensor L
217 Touch Sensor L

B b By
[31:26] | RW Scan_period 6Ld10
Y By 16ms 0o scan_period 4y 6Ld10:, 160ms W
[25:20] | RW | CAPDET_CNT 6 L'd20
CAPDET ¥ I Dbwu o A
R AYC) o ra w -
w N 3 o w N2A» w 6Ld20 ¢y 18e CAPDET I
" o A
[19:4] RW Touch Sensor ’ bit A 16 HO
0x0000 b ’
Ooxooor W e ’
oxooa2 H @ '
0x0003: W e H Q@ '
|
OXFFFF: 16@ '
[3:1] RW RSV 3 Ldo
RW L g 1LboO
[0] I a ’
g - '
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W Winner Micro

gV .

AT

27.3.2 i L
218 v
B b By
[22:8] RO Touch Senor 1 % 141Ld0O
[7] RO RSV 1L boO
[6:0] RwW Touch Senorl v 70Ld50
27.33T L
219 T L
B b By
RW INT_EN 16.d 0
bit w 1 10 oW’ T
[31:16] i
bit w 1 10 obw” T
RW PAD_STATUS/INT_SOURCE 16 d 0
bit w 1 PAD 0’
[15:0] .
bit w 0 PAD 0’
Q1 0
28 LCD Driver
28.1 w

LCD Driver wo T

A 8 COM X32 SEG COM/SEG LCD

A Static * 1/2° 1/3° 14~ 1/5 16~ 17 1/8duty N -

A Static~ 1/2,1/3 © 1l/4bias N Z AA

A Lcp Ty ’
282w @

LCD o W COM/SEG LCD A 0 8COKB2SE@ 0x0[2:0]
COM™ STATIC 7 le COM ~ 1/2 duty 2@ COM ~ 1/4duty 4@ COM ~
Y A

0x04[11:0] LCD- A Ty
frame_cntv ¥ G LCD b AT ¢ E w

frame_cnt= clk_rtc/frm_fre ¢ /com_nur

clkk tc w RTC H~ - W 32.768KHz

frm_freq: 4
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W Winner Micro
I\ BEEMET

com_num:COM

* frame cnt v b u v -0 v - TA
LCD  Now Nob NeH @ A 0x0[9] No 7~ 0x0[8] u
Ne 7 A ox0[12] " Y LCD o © z A 0x0[7:6]" Y
LCD Z A z Av A 0x0[5:3]t ~ Y LCD o ¥
AA 0x8[31:0] T W8 LCD TL COMO"~ 32 SEG
A w19 L Z 4~ - w 0 A
OxC[310] T W B LCD TbL COM1L"~ 32 SEG ’ A
OxOc O0x24Nez 5 COM2 COMB SEG A
LCDa n'
0x0 0x0[9], a LCD Ng B B “Z 4~
F 47 y1 duty selection A
, ox4 LCp! ’
, - 0x8 0x24 COM SEG ’ b
. 0x28 a o
. 0x0[8], LCD [ 4 v Z A1 a
¥ =~ " LCD ’
- k 0x8 O0x244° A
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W Winner Micro

JV\N  ERETERART
28.3 L
220LCD L !
Z Q v
0X0000_0000 L LCD_CR LcD L 0X0000_Q00
0X0000_0004 Frame CNT LCD b 0X0000_0000
0x0000 0008~ COMO~COMBEG 0x0000 0000
0x0000 0024 - coMo-com? L
0x0000 0028 | COM LCD_IO_EN _COM | LCDCOM g 0x0000 0000
0x0000 002C | SEG LCD_IO_EN SEG | LCDSEG 4 0x0000 0000
28.3.1LCD L
221LcD L
B b By
[12] RW HD LCD ¥ " z L 1L4
o:v -
T .
[11:10] | RW RSV 2L do
[9] RW LCD PDH™ " ba LCD Disable B ° i di
0: LCD
1: 7 LCD
[8] RW lcden ba 1L do
0: Disable
1: Enable
RW bias p vz~ 2 Ldo
00: Bias 1/4
[7 6] 01: Bias 1/2
10: Bias 1/3
11: static
RW bias p vz T 2 Ldo
00: Bias 1/4
[7 6] 01: Bias 1/2
10: Bias 1/3
11: static
RW bias p vz~ 2 1do
00: Bias 1/4
[7 6] 01: Bias 1/2
10: Bias 1/3
11: static
RW vicd_cc' FL 1 3 Ldo
[5 3] 000: 2.7V
001: 2.9V
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W Winner Micro

IV EREERET

010: 3.1V
011:3.3V
100 : res
101 :res
110 :res
111 : Res.

RW Duty Selection: 31do
000" Static

001" 1/2 duty
010* 1/3 duty
[Z2 Q) 011 1/4 duty
100" 1/5 duty
101* 1/6 duty
110" 1/7 duty
111' 1/8 duty

283.2LCD
222 L.CD

[10 Q] | RW LCD b - frame_cntv vy G 11 Lod
LCD b
frame_cnt=" clk_rtc/frm_freq
i T

clk_rtc * rtc

fcom_nurA

frm_freq:
com_num:COM

frame_cnt v n

2833LCIOMO
223 LCDCOMO

B b By
[31 0] | RW COMO SEG :: LABt 0 SEGO0L COMO - LA 3 2 rod
wild - w04 b ABt 1~31w 4 SEG1~SEG
L COMO ° LA

2834LCITOM1
224 L.CDCOM1

B b By

[31 0] | RW COMO  SEG ::: LABt O SEGOL OM1 - LA 32 rod
wild - - w04 b ABt 1~31w w SEG1~SEG
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Winner Micro
B K 4 P T

| | |t comti LA | |

2835LCIOM2

225 LCDCOM2

[31 0] | RW COMO SEG :i: LABt © SEGOL AOM2 LA 32rod
wild - w04 b ABt 1~-31W 4 SEG1~SEG
L COM2 ° LA

2836LCIROM3

226 LCDCOMS3

[31 0] | RW COMO SEG :': LABt 0 SEGOL QOM3 ° LA 3 2 rod
wild - w0d b ABt 1~31W 4 SEG1~SEG
L COM3 ~ LA

283.7LC® OM4

227 LCDCOM4

[31 0] | RW COMO  SEG :: LABt 0 SEGOL QOM4 -~ LA 32rod
wld g wod b ABt 1~-31u 4 SEG1~SEG
L COM4 ’ LA

28.38L CIROMS

228 LCDCOM5

[31 0] | RW COMO  SEG :: LABt 0 SEGOL QOM5 ° LA 3 2 rod
wil4 - w04 b ABt 1~31w v SEG1~SEG
L COMS5 - LA

2839L CIKOMG6

229 LCDCOM6

[31 0] | RW COMO SEG :i: LABt 0 SEGOL QOM6 LA 32 rod
wild - w04 b ABt 1~31W 4 SEG1~SEG
L COM6 - LA
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Winner Micro
B K 4 P T

283.10LCI@OMY

230 LCDCOM7

[31 0] | RW COMO  SEG LABt O SEGO0L AOM7 - LA 32 rod
gy 14 - w0od b ABt 1-31w 4 SEG1~SEG
L COM7 ’ LA
28.3.11L C @ O My,
231 LCDCOM,
[7 0] RwW Icd_io_en: 3 2 Lod
Licdcom ™ 8a io F~ bit0 QOMO, bitl QOM1,bit2
QOM2,y
0 ¥
r %
283.12L CI3 E@Q
232 LCDSE®G,
[31 Q] | RW lcd_io_en: 32Lod
L lcd SEG' 32 io F bit0 SEGO, bitl SEG1,bit2
SEG2,Y '
0 *
1 F
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W Winner Micro

JV\ BEREfEM AT
29 W801 n
29.1 w
XT804  HPROH"™ n
0 1
HPROT[3] uncacheable cacheable
HPROTI[2] ur- security security
HPROTI1] User super
HPROTIO] Gode data
w801 n New sram L LA
29.1.1 SRAM L (SASC)
W SRAM K SRAM FLASHK Wa n L~ @ sAsc L o
7
8a” nv
@ nV " W 4a
Security -super” Y \ L
CPU  AHB “ H” ~ HRESPZ1 ¢
0 A
=1 h DMA bw” A
29.1.2" HIP L ~ TIPC
APB :':7 @ W TR APB H K A

4" H

" ip _trust_vld=1 T 1 7
T Qv A
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W Winner Micro
I\ BEEMET

292
Sasc bl
CTJEH T Allb reos Ahb bus signalsto sram_b1 ‘
Ahb_to_sram_bl
Sam_bI_haddr Region Address hit
Rd_deny hresp >
A
| »
Sam b1 hprot Access control
—>
wr_deny
Sasc_biw
> Qonfiguration_bl Save hsel )
Ip_tryst_vid
APB BUS TIPC > Qonfiguration_b2 Save hsel
» Ahb_to_apb Save psel >
TIPOW
29.3
29.3.1 SASC !
yA B By
[31:16] | G -

[15:14] | sram region7 region0 2Lb 0O
[13:12] | sram region6 region0 2Lb 0O

CAR 0x0 |[11:10] | sram region5 ) region0 2Lb0O

[9:8] sram region4 N region0 2Lb0O0
[7:6] sram region3 i region0 2Lb0O0
[5:4] sram region2 ) region0 2Lb0O
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W Winner Micro

FAANR X ik
[3:2] sram regionl regionO 2Lb 0O
[1:0] sram region0 2L b 0O
00: un-security -user
01: un - security -super
10: security -user
11: security -super
31:8 G --
7 region7 L region0
6 region 6 L region0
5 region 5 L region0
R oxd 4 region 4 - region0
3 region 3 L region0
2 region 2 L region0
1 region 1 - region0
0 region O L
0] 1
[31:16] | G
[15:14] | region7 AP ; G un-security -
user
[13:12] | region6 AP . G un-security -
user
[11:10] | region5AP 7 G un-security -
user
[9:8] region4 AP “ G un-security -
user
APO 0x8 | [7:6] region3 AP 7 G un-security -
user
[5:4] region2 AP “ G un-security -
user
[3:2] regionl AP i G un-security -
user
[1:0] region0 AP i G un-security -
user
00 RW 01:RO 10:WO 11: No
Access
CD O0xC |[31:16] | G
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JV\ EREERRT

[15:14] | region7 CD un- security
user

[13:12] | region6 CD ur- security
user

[11:10] | region5CD un- security
user

[9:8] region4 CD ur- security
user

[7:6] region3 CD ur- security
user

[5:4] region2CD un- security
user

[3:2] region1 CD ur+ security
user

[1:0] region0 CD G un-security
user
00: Date Access , Opcode Feche
01 Data Access
10: Opcode Feche
11: Data, Opcode all deny

[31:16] | G

[15:14] | region7 AP G un-security
super

[13:12] | region6 AP ur- security
super

[11:10] | region5AP un- security
super

[9:8] regiond4 AP ur- security

ARL 0x10

super

[7:6] region3 AP un- security
super

[5:4] region2 AP un- security
super

[3:2] regionl AP un- security
super

[1:0] region0 AP un- security
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KB B B 1

gV .

super
00 R/W 01:RO 10:WO 11: No
Access
[31:16] | G
[15:14] | region7 CD ) G un-security -
super
[13:12] | region6 CD ) G un-security -
super
[11:10] | region5CD ) G un-security -
super
[9:8] region4 CD “ G un-security -
super
[7:6] region3 CD i} G un-security -
cno 0x14 super
[5:4] region2CD “ G un-security -
super
[3:2] region1 CD i} G un-security -
super
[1:0] region0 CD ; G un-security -
super
00: Date Access , Opcode Feche
01 Data Access
10: Opcode Feche
11: Data, Opcode all deny
[31:16] | G
[15:14] | region7 AP ) G security -user
[13:12] | region6 AP 7 G security -user
[11:10] | region5AP ) G security -user
[9:8] region4 AP ) G security -user
AR 0x18 | [7:6] region3 AP N G security -user
[5:4] region2 AP ) G security -user
[3:2] regionl AP ) G security -user
[1:0] region0 AP N G security -user
00 R/W 01:RO 10:WO 11: No
Access
CD2 0x1C|[31:16] | G
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JVN  BEREETEGLR T

[15:14] | region7 CD ) G security -user
[13:12] | region6 CD ) G security -user
[11:10] | region5CD 7 G security -user
[9:8] region4 CD ) G security -user
[7:6] region3 CD ) G security -user
[5:4] region2 CD 7 G security -user
[3:2] region1CD ) G security -user

[1:0] region0 CD ) G security -user
00: Date Access , Opcode Feche

01 Data Access

10: Opcode Feche

11: Data, Opcode all deny

31n+l |G 0
n:8 BAIdrO regionO " nb sram

~
¥

-

sram=32kB n=20
sram=64kB, n=21

7:5 G 3Lb00O
REGION 0x20| 4:0 RSizé region0 size
00101 4B
00110: 8B
I
10001: 16KB
10010 32KB
I
31.n+1 |G 0
n:8 BaddrI regionl
REGION| 0x24 -
75 G 3Lb00O
4:0 regionl size
31n+1 |G 0
n:8 region 2
REGIQ2 0x28 -
7:5 G 3Lb00O
4:0 region 2 size
31n+1 |G 0
REGIQ3N| 0x2C :
n:8 region 3
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IV EREERET

75 G 3Lb00O
4:0 region 3 size
31n+l |G 0
n:8 region 4
REGION 0x30 .
7:5 G 3Lb00O
4:0 region4 size
31n+1 |G 0
n:8 region 5
REGICBN| 0x34 "
7:5 G 3Lb00O
4:0 region 5 size
31n+l |G 0
n:8 region 6
REGICG8N 0x38 "
7:5 G 3Lb00O
4:0 region 6 size
31n+l |G 0
n:8 region 7
REGION 0x3C -
7:5 G 3Lb00O
4:0 region 7 size
29.3.2TIPC
Z B B v
31:18
17 BT modem H
1" H 0b H
ip_trust_vido | Ox0 |16 128" H 0
15 PWM H 0
14 LCDdriver = H 0
13 RF controller ~ H 0
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W Winner Micro

IV EREERET

12 timer = H 0
11 watch dog™ H 0
10 PORTB H 0
9 PORTA H 0
8 UARTS H 0
7 UART4 H 0
6 UART3 H 0
5 UART2 H 0
4 UARTL H 0
3 UARTO H 0
2 SPI MASTER H 0
1 SAR ADC H 0
0 12C” H 0
31:18 0
17 RFBIST H 0
1" H 0 b H
16 SDIO Wrapper H 0
15 SPI_HS H 0
14 SDIO H 0
13 0
12 SEC H 0
11 MAC H 0
ip_trust_vidl 0x4 L0 BBF:, & 0
9 MMU H 0
8 B L " H 0
7 PMU H 0
6 BT H 0
5 GPSECH 0
4 DMA H 0
3 RSA H 0
2 PSRAM L " H 0
1 FLASH L 7 H 0
0 SDIO HOST H 0
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W Winner Micro
SN BRER T

294 a
29.4.1p n "~ SASC
294.1.1
SASC "V
CAR 7 Cpu4 security -super
cpu G un-security -super "y
B A
cpuw security -super ~ T Y Q
i "N b~
D CAR w 1 6L heded region0

G un-security -supef : cpu’ Y Q
APx[9:8], CDx[1:0], CDx[9:8] A

29.4.1.2G M
@ SASC 8a” O G ¢

O 25( 2B~ " Size

SIZE

00101: 4B;

00110: 8B; Baddrx[0]=0

00111: 16B; Baddrx[1:0]=0

01000: 32B; Baddrx[2:0]=0

01001: 64B; Baddrx[3:0] =0

01010: 128B; Baddrx[4:0 ]=0

01011: 256B; Baddrx[5:0]=0

01100: 512B; Baddrx[6:0] =0

01101:1KB; Baddrx[7:0]=0

01110: 2KB; Baddrx[8:0] = 0

01111:4KB; Baddrx[9:0]=0
10000: 8KB; Baddrx[10:0]=0
10001: 16KB; Baddrx[11:0]=0

LI 2000010 4 region0
4 1288 REGIONO ~  0x00004004A
W 64KB HWe 64KB region” 1

QA

W ur-security -user  region

>

region4 W un-security -user cpu

REGIONO REGION4 i CR[0], CR[4] , AK[1:0],

region” REGIONX[31:8]f Y
m t
H region0 "y u 256B region0
200400000 4 T region
~ 0x01000013
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FAANR X ik
29413 U
Priority of the four authority for mem:
request Security Security Un-Security | Un-Security
super super user
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super
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, b 3 “H 5 A APX G
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D CAR[1:0] w 00 + R[O]uw T REGIONG®1 un-security -user
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REGION'O W Security -user 1 Ky W ’
~ CDO[1:0]4y OT 1

W un-security -user APJ1.0l4 OI 7
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P
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O
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30.2 i
233 "
- B w oz oz
1 PB 20 110 UART_RX UARTO_RX/PWM2/UART1_CTS/12C_SCL 10MHz WP/DOWN 12mA
2 PB_19 110 UART_TX UARTO_TX/PWM1/UART1_RTS/I2C_SDA 10MHz WP/DOWN 12mA
3 WAKEUP | WAKEUP w DOWN
4 RESET | RESET B UP
5 XTAL_OUT (0] ¥
6 XTAL_IN | -
7 AVDD33 P T 3.3V
8 ANT 110
9 AVDD33 P 3.3V
10 AVDD33 P T 3.3V
11 AVDD3RAUX P T 3.3V
12 TEST | w
13 BOOTMODE 110 BOOTMODE 12S_MCLK/LSPI_CS/PWM3/I2S_DO 20MHz UP/DOWN 12mA
14 PA1 I/O JTAG_CK JTAG_CK/I2C_SCL/PWM4/I2S_LRCK/ADC_1 20MHz WP/DOWN 12mA
15 PA 4 110 JTAG_SWO JTAG_SWO/I2C_SDA/PWM5/12S_BCK/ADC_2 20MHz WP/DOWN 12mA
16 PA 7 110 GPIO, © ° PWMS5/LSPI_MOSI/I2S_MCK/I2S_DI/Touch_1 20MHz WP/DOWN 12mA
17 VDD33I0 P 10 3.3V
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IV EREERET

18 PB O /0 |GPIO, "~ PWM1/LSPI_MISO/UART3_TX/PSRAM_CK/Touch_4 | 80MHz UP/DOWN 12mA
19 PB 1 /o |GPIO, "~ PWM2/LSPI_CK/UART3_RX/PSRAM_CS/Touch 5 80MHz UP/DOWN 12mA
20 PB 2 /o |GPIO, "~ PWMB3/LSPI_CK/UART2_TX/PSRAM_DO/Touch_6 80MHz UP/DOWN 12mA
21 PB 3 /o |GPIO, ~~ PWMA4/LSPI_MISO/UART2_RX/PSRAM_D1/Touch_7 | 80MHz UP/DOWN 12mA
22 PB 4 /o |GPIO, "~ LSPI_CS/UART2_RTS/UART4_TX/PSRAM_D2/Touchl 80MHz UP/DOWN 12mA
23 PB5 /o |GPIO, "~ LSPI_MOSI/UART2_CTS/UART4_RX/PSARM_D3/To| 80MHz UP/DOWN 12mA
24 VDD33I0 P 10 3.3V

25 CAP [ ir -

26 PB6 /o  |GPIO "~ UART1_TX/MMC_CLK/HSPI_CK/SDIO_CK/Touch_10| 50MHz UP/DOWN 12mA
27 PB_7 /o |GPIO "~ UART1_RX/MMC_CMD/HSPSING_CMD/Touch_11 50MHz UP/DOWN 12mA
28 PB_8 /o |GPIO "~ 2S_BCK/MMC_DO/PWM_BREAK/SDIO_DO/Touch_12| 50MHz UP/DOWN 12mA
29 PB_9 /o |GPIO "~ 12S_LRCK/MMC_D1/HSPI_CS/SDIO_D1/Touch_13 50MHz WP/DOWN 12mA
30 PB_10 /o |GPIO "~ 12S_DI/MMC_D2/HSPI_DI/SDIO_D2 50MHz WP/DOWN 12mA
31 VDD33I0 P fo) 3.3V

32 PB_11 /o |GPIO "~ 2S_DO/MMC_D3/HSPI_DO/SDIO_D3 50MHz UP/DOWN 12mA
33 GND P
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