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Unit > Protection € VXre]lacf_ngér;t <
(BPU) Unit(MPU) (OWT)
A A A A
¢ A 4 ¢ A 4 A 4
Serial-Wire
Or JTAG AHB Instrumentation Trace Port
Debug Port |« Accessport [« BusMatrix [4® Trace Macrocell [@&—T¥{ Interface Unit
(SWDP or (AHB-AP) (IT ™) (TPIV)
SWJ-DP)
A A A A
v v
oo System 4 ; ;
Akc“z dLe'teAH B-Lite
Serial-Wire or interface i:t)t/esr;;r:r:a CoreSight PPB APB Trace Port
JTAG Debug ROM table Debug system  Interface
Interface z
interface
GD32W5s 1 b 3B - a T @ h [ H
H w” " We AHB ¥>aea AHB Ha APB A
AHE " ! A 1-1. AHBe e 7 4 TL
1L h "y AHB c I oL h b~ Yy
AHE t A
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1-1.AHE e T
SSCBUSFCBUJYSBUIDMAO|DMA11Il Wi-Fi | DMAO| DMA1H
FMC 0 1 0 1 1 0 0 1
SRAM 0 1 1 1 1 1 0 1
AHB1 0 0 1 0 1 0 1 1
AHB?2 0 0 1 0 1 0 0 1
AHB3 1 0 1 1 1 1 0 1
SRAM 0 1 1 1 1 1 0 1
SRAM 0 1 1 1 1 1 0 1
SRAM 0 1 1 1 1 1 0 1
APB1 0 0 1 0 1 0 1 1
APB?2 0 0 1 0 1 0 1 1
“AHB W h °~ "SCBUS-.CBRUS, SBIA® M, DMAOP
DMA1M, DMALPAS-CBUS F-CBUS Cor E-MX® 9 AF-CBUS
G [A M p o D 0 " FCBUS p Fl ash
p SRASASCBUSG [A M o o § v S-
CBUS O " QSPI _flSa@Gmhl _PSRAM “~SBUS Cor EMX3
) 6 D O a O v yi V A v
p SRAM M ADMAM DMANMINe¢ DMAO DMA1 U
“ DMAa DMAO DMA1 P D * DMAOM p Fl asph
SRAMs 0" QSPI _f |ISa@Phl _ P SEDAWA M p Fl ash
0 SRAMs O~ QSPI _flSa@ml _PSRAMET APB ADMA O P
DMA1M#* DMAO DMA1 " DMAs, DMAO DMA1 AHBAPB
p [p P ADMAOP AHB APB ADMA P
o Fl asAHB APB ) SRAW O ~ QSPI _flash
SQPI _PSRWMW i WiFi AHBh o [ v
SRA O -~ QSPI _flSa@m _PSRAM
AHB 3 W € " Nezw' FMCSRAMO, SRAM1, SRAMHBISRAM
AHB2, AHB3 A PABRBIUC L o ASRAM~SRAM3:
0 0O AAHB1 AHBOW AHB AAHB?2 AHBR
AHB AAHB3 QSPI _fl%@m _PSRAML o AAPB1 APB2
APB H APB AAPB1 w4 MHZAPB?2 W 90 MEA
" a AHB 3 - 1-2.GD32W5 1, »
A
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1-2GD32W511 b

L 1] ]

TPIU | SWIITAG Flash Flash
] Ry o C'\gﬁmgr Memory | | CRC | | EFUSE
Arm Cortex-M33 9 [Neox| leache (A= Slave PLL
Processor i et L AHBl:Fmax:lSOMszI @>
Fmax:180MHz o \.@ T 4t T TF
NVIC § <)%(> | TSI || GPIO" TZSPC ” TZIAC ” usst| RCU II.B\C/)
GP DMAO 8 chs % :e § S\ave \jFITRNG \TFIPKCAU - IGIRM%
" §< AHB2:Fmax=180MHz > -Z
GPDMAL8 chs | 151 ™ | st
P \‘@ AHB3:Fmax=180MHz @> *%’:
SRAM (=) SRAM (N ©oavpex
Slave |QSPI|()=(>|TZWMMP61| |TZWMMPCZ|()=(}{ SQPI| | o
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<« » USART2 fE— Slave
—_sstnbe |
« Powered By Vooa d
> 5
, : g
»  WIFI_RF § %
> SYSCEG ) 1251 _add
< »  TIMER15
> TIMER16
»  TIMERO <—>
1.3. TrustZane
1.3.1. TrustZane
n ¢ ARMV8-M h Arm® TrustZone® A TrustZone
EFUSE_TZCTL TZEN T TZEN A
TrustZone g " SAU  n Y H” IDAU H 1 "H” p
n A 8@ SAU” M 7 6 - SAU™ Y P
v n w n° S a n~ NS n~ " NSC~ A IDAU H %
W @ n~ NS” n~ " NSC” 7sNg IDAU ) vb’”
) NeM ~ & 1-5. GD32W51x ./ » 6 IDAU V4 ~ A
SAU™ Y ) o n “Wep n | DAUSAW
_ Wap n H bW T ot w n
" S>NSC>NS™ ~ 1-3. g n L SAU y 4 EVAVACI G
IDAU M fi @ SAUV o A Ty Ne U nv
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n NSCv A
¢ | DAU n Fl ash SRAO43 U] £ H Noz n
n Ap ~ O ~ QSPI_FLASH SQPI_PSRAM~ £ A
1-3. p n b SAU A D
IDAU n SAU n n
OXDFFF FFFF
{ NS S NS NSC S NS NSC
0x6000 0000
NSC S NsC S NSC
0x5000 0000
NS NS NS
0x4000 0000
NSC S NsC S NSC
SRAM 4 0x3000 0000
NS =+ —)
0x2000 0000 NS NS
3 { NS
0x1000 0000
NSC S NSC S NSC
n  -Flash SRAM < 0x0C00 0000
NS NS NS
0x0800 0000
o o { NS S NS NSC S NS NSC
0x0000 0000
EFUSE_TZCTL TZEWN TZEN?P TrustZone
n a 1-2. n A
1-2. n
n
CPU B Cortex-M33p u M Be n A
. SAU B p nA 8a SAU” v " o6
p
n
Fl ash Flash B n
SRAM B 4 A TZBMPC TrustZone & o
SRAMs _ -
G L - n A
U QSPI_FLASH SQPI_PSRAM 8 n A
n" By n " GPIOA, GPIOB GPIOCY
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1.3.2.

Ne

TrustZone " Y
TZSPCTrustzgnel
TZSPC_SAM_CF Gx

© WIi-FT
nw A
T n°

1-3. TZSPC”

n A
1-3. TZSPC”

G

n

G

n n
b

TrustZone-aware A ¢

ATZIAC, TZBMPCx, EFUSE

Trust Zone
1-4. TrustZone-aware

nn
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n

SEC n ®

“ n AHBh

P a

TrustZone-aware

n

A

AHB1

CRC

USBFS

Wi-F i

I CACHE

QSPlI _FLASH( REG)

SQPI _PSRAM( REG)
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PKCAU

AHB3

SQPI _PSRAM( ME M)

APB1

TI MER1

TI MER2

TI MER3

TI MERA4

TI MERS
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FWDGT

SPI 1/1 2

S1

USARTO

USART1
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USART?2

TI MER15

TI MER16

39



Z

GigaDevice GD32W51x Y

WiF i RF
SDI O
HPDF

1-4. TrustZone-aware

DMAO
DMA 1
RCU
FMC
GPI OA
GPI OB
GPI OC
TZSPC
AHB3 QSPI _FLASH( MEM)
RTC
PMU
EXTI
SYSCFG

AHB1

APB1

APB2

1.4. o

Ar fiCor E-MX 3 T va Ao 0 o v | U A

o - o - 10 o W 4GB b~ Cor E-ex

M3 3 " w 32 A “ Cor EMX3 L3, H
D “yYi b A ) A p T Ar ®Cor EMX3
a v k Ap “i1M 7o a A__1-5.GD32W51x
/. P 6 IDAU 04 L GD32W6 1 o U] R -
SRAM it ® g M AsM e Ne 2, 1 KB v Y

@ A

1-5.GD32W51x A ¢ n IDAU Y

H
n n
Cortex M33 - - OXE000 1000 - OXFFFF FFFF
0x9800 0000 - OXDFFF FFFF G
0x9000 0000 - 0x97FF FFFF | QSPI_FLASH(MEM)
AHB3 N
0x7000 0000 - OX8FFF FFFF G
0x6000 0000 - 0x6FFF FFFF | SQPI_PSRAM(MEM)
0X5C06 3000 - OX5FFF FFFF | 0x4C06 3000 - Ox4FFF FFFF G
0X5C06 1000 - 0x5C06 2FFF | 0x4C06 1000 - 0x4C06 2FFF PKCAU
AHB2 | 0x5C06 0C00 - 0X5C06 OFFF | 0x4C06 0CO0 - 0x4C06 OFFF G
0X5C06 0800 - 0X5C06 OBFF | 0x4C06 0800 - 0x4C06 OBFF TRNG
0x5C06 0400 - 0X5C06 O7FF | 0x4C06 0400 - 0x4C06 O7FF HAU
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0x5C06 0000 - 0x5C06 03FF 0x4C06 0000 - 0x4C06 03FF CAU
0x5C05 0400 - 0x5C05 FFFF 0x4C05 0400 - 0x4C05 FFFF Reserved
0x5C05 0000 - 0x5C05 03FF 0x4C05 0000 - 0x4C05 03FF DCI
0x5C04 0000 - 0x5C04 FFFF 0x4C04 0000 - 0x4C04 FFFF G
0x5C00 0000 - 0x5C03 FFFF 0x4C00 0000 - 0x4C03 FFFF G
0x5904 0000 - Ox5BFF FFFF 0x4904 -MODBFF G
0x5900 0000 - 0x5903 FFFF 0x4900-M0HDD0O 3 USBFS
0x500B 1000 - Ox58FF FFFF O0x400B-A00BFF G
0x500B 0800 - 0x500B OFFF 0x400B-0849@®0B G
0x500B 0400 - 0x500B 07FF 0x400B-049®0OB TZBMPC3
0x500B 0000 - 0x500B 03FF 0x400B-049®0OB TZBMPC2
0x500A 1000 - Ox500A FFFF 0X400A-00HDDO0 A G
0x500A 0CO0O0 - 0x500A OFFF Ox400A-0£000A TZBMPC1
0x500A 0800 - 0x500A OBFF OX400A-08HODO0 A TZBMPCO
0x500A 0400 - 0x500A 07FF OX400A-0OX¥9DO0 A TZIAC
0x500A 0000 - 0x500A 03FF OX400A-0X9@O0 A TZSPC
0x5008 0400 - 0x5009 FFFF 0x4008 -Mx4DAORPRF | G
0x5008 0000 - 0x5008 03FF 0x4008 -MXOHMO 8 ICACHE
0x5003 3000 - 0x5007 FFFF 0x4003-B0HmM07 G
0x5003 0000 - 0x5003 2FFF 0x4003-MX0H®MO 3 Wi-F i
0x5002 BCOO - 0x5002 FFFF 0x4002 -8£086002 G
0x5002 BO0O - 0x5002 BBFF 0x4002 -B0ODO 2 G
0x5002 A00O - 0x5002 AFFF 0x4002 -09®0 2 G

AHB1 —
0x5002 8000 - 0x5002 9FFF 0x4002-BXHMO 2 G
0x5002 6800 - 0x5002 7FFF 0x4002-B8H®MO 2 G
0x5002 6400 - 0x5002 67FF 0x4002-BMHDO 2 DMA1
0x5002 6000 - 0x5002 63FF 0x4002-BXHDO 2 DMAO
0x5002 5C00 - 0x5002 5FFF 0x4002 -6XC0002 G

0x5002 5800 - 0x5002 5BFF

0x4002-68H®O 2

QSPI_FLASH(REG)

0x5002 5400 - 0x5002 57FF

0 x 4 050420-0 x 400 2

SQPI_PSRAM(REG)

0x5002 5000 - 0x5002 53FF 0x4002-GXHDMO 2 G
0x5002 4000 - 0x5002 4FFF 0x4002-009DmMO 2 TSI
0x5002 3C00 - 0x5002 3FFF 0x4002 -BCH002 G
0x5002 3800 - 0x5002 3BFF 0x4002-3B8HDMO 2 RCU
0x5002 3400 - 0x5002 37FF 0x4002-B¥4HMO 2 G
0x5002 3000 - 0x5002 33FF 0x4002-3B0HMO 2 CRC
0x5002 2C00 - 0x5002 2FFF 0x4002 -@QCH002 G
0x5002 2800 - 0x5002 2BFF 0x4002-@89®0 2 EFUSE
0x5002 2400 - 0x5002 27FF 0x4002-@4H0®MO 2 G
0x5002 2000 - 0x5002 23FF 0x4002-@X0HD®MO 2 FMC
0x5002 1C00 - 0x5002 1FFF 0x4002 -0aC9002 G
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0x5002 1800 - 0x5002 1BFF | 0x 40 0 2 - Wx8H®O 2 G
0x5002 1400 - 0x5002 17FF | 0x 4002 -A¥HMO 2 G
0x5002 1000 - 0x5002 13FF | 0x 4 0 0 2 - WX0HMO 2 G
0x5002 0C00 - 0X50020FFF | 0x 4002 -0 €9 DO 2 G
0x5002 0800 - 0x5002 0BFF | 0 x 4 0 0 2 - ®8HMO 2 GPIOC
0x5002 0400 - 0x5002 07FF | 0x 400 2 -®¥4HMO 2 GPIOB
0x5002 0000 - 0x5002 03FF | 0x 4 0 0 2 - ®X0DMO 2 GPIOA
0x5001 8800 - 0x5001 FFFF | 0x 400 1 - Bx8H®MO0 1 G
0x5001 8400 - 0x5001 87FF | 0x 4001 -B¥HMO 1 TIMER16
0x5001 8000 - 0x5001 83FF | 0 x 4 0 0 1 - (304 (BO3LF | TIMER15
0x5001 7C00 - 0x5001 7FFF | 0x 4001 -GCH @O 1 G
0x5001 7800 - 0X5001 7BFF [ 0x 400 1 - 078D MO0 1 Wi-Fi_RF
0x5001 6800 - 0x5001 77FF | 0x 400 1 - BX8HMO 1 G
0x5001 6000 - 0x5001 67FF | 0x 4 00 1 - GX0HMO 1 HPDF
0x5001 5800 - 0X50015FFF | 0x 400 1 - GX8H®MO 1 G
0x5001 5400 - 0X5001 57FF | 0x 4001 -G¥AHMO 1 G
0x5001 4C00 - 0x500153FF | 0x 4001 -@CH @O 1 G
0x5001 4800 - OX5001 4BFF | 0x 4001 -0»8H®O 1 G
0x5001 4400 - 0X5001 47FF | 0x 4001 -04H®O 1 G

APB2 | 0x5001 4000 - 0x500143FF | 0 x 4 0 0 1 -GH04H®O 1 G
0x5001 3C00 - 0x50013FFF | 0x 4001 -BCH @O0 1 EXTI
0x5001 3800 - 0x5001 3BFF [ 0x 4001 -B8H®O 1 SYSCFG
0x5001 3400 - 0x5001 37FF | 0x 4001 - B¥AHMO 1 G
0x5001 3000 - 0x5001 33FF | 0x 400 1 -BX0HMO 1 SPIO
0x5001 2C00 - 0x5001 2FFF | 0x 4001 -@CH @O0 1 SDIO
0x5001 2400 - 0X5001 2BFF | 0x 4001 -@¥H®O 1 G
0x5001 2000 - 0x5001 23FF | 0x 400 1 -@X0H®O 1 ADC
0x5001 1400 - 0X5001 1FFF | 0x 400 1 -@W¥AH®O 1 G
0x5001 1000 - 0x5001 13FF | 0x 400 1 -@WX0H®O 1 USART2
0x5001 0800 - 0X50010FFF | 0x 400 1 -M8H®O 1 G
0x5001 0400 - 0x5001 07FF | 0x 4001 -®¥AHMO 1 G
0x5001 0000 - 0X5001 03FF | 0x 400 1 -MX0HMO 1 TIMERO
0x5000 7400 - 0X5000 FFFF [ 0x 4000 -©®04©0 0 G
0x5000 CCO0 - 0X5000 CFFF [0x 4000 -C€@000 G
0x5000 7400 - 0X5000 CBFF [ 0x 400 0 - Wx4H®O 0 G
0x5000 7000 - 0x5000 73FF | 0 x 4 070000-@ x 4 0 0 O PMU

APB1| 0x50006C00 - 0x50006FFF | 0x 4000 -BX900 0 G
0x5000 5C00 - 0X5000 6BFF | 0x 4000 -G 0O0 0 G
0x5000 5800 - 0xS000 5BFF | 0 x 4 0 0 0 - B84 ®0 0 12C1
0x5000 5400 - 0x5000 57FF | 0x 4000 -BG¥AHMO 0 12C0
0x5000 4C00 - 0X500053FF | 0x 4000 -@C9@0 0 G
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0x5000 4800 - 0X5000 4BFF | 0x 4 0 0 0 - 089D ®O 0 USARTO
0x5000 4400 - 0X5000 47FF | 0x 400 0 - 014H®O 0 USART1
0x5000 4000 - 0X5000 43FF | 0x 400 0 - 0H0H®O 0 G
0x5000 3C00 - 0X5000 3FFF | 0x 4000 -BCH 000 G
0x5000 3800 - 0X5000 3BFF | 0 x 4 0 0 0 - Bx8D®O 0 SPI1/I12S1
0x5000 3400 - 0x5000 37FF | 0x 400 0 - Bx4HMO 0 12S1_add
0x5000 3000 - 0X5000 33FF | 0x 400 0 - BX0HMO 0 FWDGT
0x5000 2C00 - 0X5000 2FFF | 0x 4000 -@CH 00 0 WWDGT
0x5000 2800 - 0X5000 2BFF | 0x 40 0 0 - 89D ®0 0 RTC
0x5000 2400 - 0x5000 27FF | 0x 400 0 - @xH®O 0 G
0x5000 2000 - 0x5000 23FF | 0x 400 0 - @X0H®O 0 G
0x5000 1C00 - 0x5000 1FFF | 0 x 4 010@0-® x 4 0 0 0 G
0x5000 1800 - 05000 1BFF | 0x 4 0 0 0 - 89D ®O 0 G
0x5000 1400 - 0x5000 17FF | 0x 400 0 - Ax4H®O 0 G
0x5000 1000 - 0x5000 13FF | 0x 400 0 - AX0H®O 0 TIMERS
0x5000 0CO0 - 0X5000 OFFF | 0x 4000 -0 C9®0 0 TIMER4
0x5000 0800 - 0X5000 0BFF | 0 x 4 0 0 0 - M8H®O 0 TIMER3
0x5000 0400 - 0X5000 07FF | 0x 400 0 - M4H®O 0 TIMER2
0x5000 0000 - 0X5000 03FF | 0x 400 0 - MOHMO 0 TIMER1
0x3007 0000 - Ox3FFF FFFF | 0x2007 0000 - 0x2FFF FFFF G
0x3004 0000 - 0x3006 FFFF | 0x2004 0000 - 0x2006 FFFF SRAM3 (192KB)
SRAM AHB | 0x3002 0000 - 0x3003 FFFF | 0x2002 0000 - 0x2003 FFFF SRAM2 (128KB)
0x3001 0000 - 0x3001 FFFF | 0x2001 0000 - 0x2001 FFFF SRAM1 (64KB)
0x3000 0000 - 0x3000 FFFF | 0x2000 0000 - 0x2000 FFFF SRAMO (64KB)
External memories
- 0x1000 0000 - Ox1FFF FFFF
remap
O0XOBFF 8000 - 0XOBFF FFFF G
OXOFF8 8000 - OXOFFF FFFF | 0xOBF8 0000 i OXOBFF 7FFF G
OXOFF8 4000 i OXOFF8 7FFF ROM (16KB)
OXOFF8 0000 i OXOFF8 3FFF GSSA (16KB)
OXOFF4 E000 i OXOFF7 FFFF | 0xOBF4 E000 i OXOBF7 FFFF ROM (200KB)
0xOBF4 6000 i 0xOBF4 CFFF G
| AHB 0xOBF4 0000 - 0XOBF4 5FFF ROM (24KB)
0XOEO7 0000 - OXOFF4 DFFF | 0X0A07 0000 - OXOBF3 FFFF G
0xOE04 0000 - 0XOE06 FFFF | 0xOA04 0000 - 0X0A06 FFFF SRAM3 (192KB)
0xOE02 0000 - 0XOE03 FFFF | 0xOA02 0000 - 0X0A03 FFFF SRAM2 (128KB)
0xOEO1 0000 - 0XOEO1 FFFF | 0xOAO1 0000 - 0x0AO1 FFFF SRAM1 (64KB)
0xOE00 0000 - 0XOE00 FFFF | 0xOAQ0 0000 - 0XOA00 FFFF SRAMO (64KB)
0x0C20 0000 - OXODFF FFFF | 0x0820 0000 - 0X09FF FFFF G
0x0C00 0000 - OXOC1F FFFF | 0x0800 0000 - 0x081F FFFF h
- 0x0000 0000 - 0x07FF FFFF p
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1.4.1. 't SRAMUD
GD32Ws 1 L 448K :: SRAM SRAM 4 KiBSRA Ma 4 KB
SRAMR22 8 KBRA MI39 2 KB) ' n Ww0x2000 MO0O0IOX3000
00 A0 av (16 ) 32 ) A
Trust Zgome ~ SRAMSB n A ya TPCUL T
TZBMPCse p G ¥"H SRAM wu n “ n/ nSRAM
W 2 5 BytesA
1.4.2. SRAMQG
“vya 1Kbyte SRAM1 QG A
oG Ty SYSCFI[GSYSCFG SR&GM1 (SYSCFG_SWPRa(x=0, 1)
A i % Qra b Ny a B:I:Q°roar W SRAM
G f7 BT - 1 A
1.4.3. SRAMI1IN G

SRAM1ISPCnG )G A

1.4.4. SRAM1
SYSCFG SRAM1 (SYSCFG_SCS)T SRAMIRSE 1
Ty SRAM1 A
T SRAMRST B B~ 7y B SRAM
M BY Ky~ RTC_TAMP T BKERASE 1 3wy
SRAM
1.4.5. 3%
! L L 2048KB h 256KB c U " boot
loader~ H Ah O No 512 ~ W 4KBA
a FMC A
1.5.
* Y a BOOTMWBOOTI1 o A

BOOTWO Y BOOTO “3" vy EFUSE_CTLTEBOOTMO v YB
GPIl O A

BOOIv™ Y PA14 ~ 37 vy EFUSE_CTLTEBOOM v YB

GPlI O A
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1-6. BOOTO
SWBOOTO EFBOOTO BOOTOPCS BOOTO
0 - 0 0
0 - 1 1
1 0 - 0
1 1 - 1
1-7. BOOT1
SWBOOT1 EFBOOT1 BOOTL PAL4 BOOT1
0 - 0 0
0 - 1 1
1 0 - 0
1 1 - 1
TrustdZone Ne# G 1-8. TrustZone " TZEN=0"
1-9. TrustZoneg " TZEN=1"A EFUSE_CTLT EFBOOTMBLK
1 BOOT BOOQ o A
1-8. TrustZone I TZEN=0€
EFBOOTLK BOOTO BOOT1 M
cfg_gspi 6 O
0 0 - 0x08000000 4 SIP Flash
cfg_qgspi 6 1
¥ QSPI Flash
0 1 0 0x0BF40000 Bootloader / ROM
0 1 1 0x0A000000 SRAMO
cfg_gspi 6 O
1 0 - 0x08000000 4 SIP Flash
cfg_gspi 6 1
4 QSPI Flash
1 1 - 0x0BF40000 Bootloader / ROM
Trust zoRBERNg ~ B nv A
1-9. TrustZone g, [ TZEN=1€
GSSAC
MD == EFBOOTLK | BOOTO | BOOT1 | EFSB M
806 Hc
cfg_gspi 6 0 w
0 0 0 ] 0 0x0C000 SIP Flash
000 cfg_gspi 6 1 wu
QSPI Flash
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GSSAC
MD == EFBOOTLK | BOOTO | BOOT1 | EFSB M
80 Mc
0XOFF84
0 0 0 - 1 secure boot
000
O0xO0FF80
0 0 1 0 - GSSA
000
0x0E000
0 0 1 1 - SRAMO
000
cfg_gspi 6 0 wu
0x0C000 SIP Flash
- 1 0 - 0 _
000 cfg_gspi 6 1 wu
QSPI Flash
0XOFF84
- 1 0 - 1 secure boot
000
0xO0FF80
- 1 1 - - GSSA
000
0xO0FF80
1 0 - - - GSSA
000

** 1" GSS@AMB 4w0x0C 1 @ 0A

B “BOOT(xx = W/ 1) EFBOOTx A Ty BOOT x
v Ac St adby F “ 3¢ BOOTx EFBO®T §_
GEFUSE_CTLTEFBOOTLK SWBOOTxB v~ A
St andylG A - - BHEE = M
A
p B G o T i h A Y
Y oo “ & datasheet A
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1.6. L ~ SYSCFG
1.6.1. SYS CFHs
A SRAM1Q G )
A FPUT
A TrustZone 1
1.6.2. SYSCFGuS3t Zomgme
TrustZpne ~SYSCF@G bi n k ATrustZone
n EFUSECTL TZEN TZEN A n
n /Q RAZNI  w” o A TZI AC_I NTEN
T L SYSCFG He~ 1 v’ We T
1.6.3. SYSCFG
SYSCF Q@ "0%001 3800
SYSCFGQ ‘04001 3800
0 (SYSCFG_CFGO0)
Z ' 0x00
Py'OxX0000" 00BXOTOBOOT1 "X BOOT _MQDH
T wk v”
7 ~ 33"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_ BOOT_MODE
© 1
B /B
31:2 G G By
1:0 BOOT_MODEJ[1:0] - a -
BitO [ BOOTO ~ bitl v 5L BOOTlLn B i
X0 i .
o1 a
11 ¢ :: SRAM :
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EXTI 0 (SYSCFG_EXTISSO0)
4 ' 0x08
B v 0x0000 0000
7 ~ 33
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| :
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ EXTI3_SS [3:0] EXTI2_SS [3:0] EXTI1_SS [3:0] EXTIO_SS [3:0]
w rw rw rw
B /B
31:16 G G B v
15:12 EXTI3_SS[3:0] EXTI 3
0000 PA3
0001 PB3
0010 PC3
i G
11:8 EXTI2_SS[3:0] EXTI 2
0000 PA2
0001' PB2
0010' PC2
i G
74 EXTI1_SS[3:0] EXTI1
0000 PAl
0001 PB1
0010 PC1
i G
3:0 EXTIO_SS[3:0] EXTIO
0000 PAO
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B B~ PMU_CTLO LVDEN LVDT[2:0] VLVDEN B nGéG A
nG B n 0 w 0/Q A
8 LPMSEC vow nG

B B PMU_CTLO LDOLP" STBMOD WURST STBRST#

nG A nG B n 9 W 0/Q A
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7: 4 G G BvA
3 WUP3SEC WKUP 3 néG
B B~ PMU_CSO WUPEN3 B nG A nG B
n Q W 0/Q A
2 WUP2SEC WKUP 2 néG
B B~ PMU_CSO WUPEN2 B nG A nG &
n Q W 0/Q A
1 WUP1SEC WKUP 1 nG
B B~ PMU_CSO WUPENL1 B nG A nG B
n Q W 0/Q A
0 WUPOSEC WKUP 0 néG
B B~ PMU_CSO WUPENQO B nG A nG B
n Q W 0/Q A
5.4.7. " PMU_PRICFG
Z ' 0x34
B v 0x0000 0000 ¢ b B”
- b A nG ~ TZEN=1""
- n A PMU_SECCFG T Waeb B (|
Q G - naQ A
"y N " 16”7 ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
G ‘ PRIV ‘
12
B /B
311 G G BvA
0 PRI V B A B" ya bA B B B
~ a. A
0 PMU “va QA
1 P MU " Ya QA PMU
won A P MU nG ~ PRIBV n n
QA TrustZmpne a "~ TZEN™= BMU nG ~
P R BV n Qi nao W Q MU
He Ai  PRIBV Q A
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6. B i\ "H RCU”
6.1. B LYy"'H RCTL
6.1.1.
GD32W58Bx L~ 2 L B a B M B A BT u
COBYY B 3 0M A B B ,SWDP L M H i
o N& o | R w B B mvM A B H™ ap
HB B O 0 A "¢ B H A
6.1.2. w
B
Y AH® TH WO * Boax: B~ POR/ PDR™ 2a 4
B~ BOR B~ 3atc T p BOo T A B B
v M A Bwy “ p LDO %0%o0 L1.2v ” B
Tu A
B
0 YNkIHE % Ve B
A B " POWER_R%3Thn
A B~ NRST
A 0 " WWDGT_RSThn
A " FWDGT_RSThn
A Cortem8E T B L T SYSRESETREQD®SW_RSThn
A EFUSE_USER_CTL NRSTSTDBYS w0 F " * B
~ NRSTSTDBY”
A EFUSE_USER_CTL NRSTDPSLPB wo F " “"

B~ NRSTDPSTDBY~ A

b~ 1)

B B u,SWDP L M H i ¢ N& ° o |

>

B0 G e B ° p " 2@s v I
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NRST x Filter
POWERRST
WWDGT_RSTR——— 20us ¥
FWDGTRSTn | 1 > ¢
SW_RSTn
NRSTDPSTDBY
NRSTSTDBY
M B
Y AHBD H W 0 M B 13 M L T BKPRB§| 1I
22 ™ B~  Vbp Vsah |||= W~ Voo Vea® “A
6.2. Ly"H CcCTL
6.2.1.
LYy "H v W | w 7 Waep 16MRC " IRC16M™ a
W @ r " HXTAL" aWwe p 32KRC ~ IRC32K™ a W a
v r ~ LXTAL™ &% @ " PLLA PLLDIGA PLLI2S™ & H @ HXTAL
a Ne & A
AHBa APB Cor t éiBE ~ CK_SYS™ ~ Ty
IRC1I6M3HXTAL PLL PLL PLLDIG™ A "y [ 180MHzA
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6-2.

CK_HXTAL—{ 2 10 /32 1
32.768 KHz o CK_RTC o
LXTAL OSC (©RTO)
i
RTCSRC[L:0]
32 KHz CK_FWDGT _
IRC32K (to FWDGT)
00 CK_SYS
CK_OUT1 CKOUTIDIV o1 CK_PLLI2S
X]<— +1,2345 10 CK_HXTAL
11 ———CK_PLLDIG
CKOUTISEL[L:0]
HCLK _
AHB enable (to AHB bus,Cortex- gl
M33,SRAM,DMA peripherals)
00 CK_IRC16M — oK CST
E Z' ‘ CK_0uTo CKOUTODIV o1 CK_LXTAL =8 = >
+1,2,34,5 10 CK_HXTAL (to Cortex-M33 SysTick)
11 CK_PLLP FCLK -
(free running clock)
’ FMC APBL CK_APBL
CKOUTOSEL(L:0] _
1101 > $——  Prescaler PCLKL
+4,8,16 45 MHz max to APBL1 peripherals
SCS[L:0] Peribhoral ena
enpheral en: e
16 MHz IRC16 | CK_IRC16M
IRC16M MDIV TIMER1,2,3,4,5 180 Mz
CK_HXTAL —— CKAPBLXL ax CK_TIMERX
ot AHB CK_AHB X2 or x4 TIMERX enable to TIMER1,2,3,4,
CKPLIP |y (e | Prescaler = 5
CK_PLLDIG #12.512 ma
L APB2 CK_APB2
—  Prescaler PCLK2
+2,4,8,16 90 MHz max o APBZ perphefals
20-52 MHz Peripheral enable
HXTAL
PLLSEL| TIMERO,15,16
CK_APB2 x1 180 M__DHZ max CK_TIMERX
X2 or x4
TIMERx enable to TIMERO,15,16
ADCCK(2]
— ADC
VCO L/PLLP | Prescaler ol
JPLLDI 2,468 CK_ADC to ADC
GDIV_ 35 MHz max
sys )
PLL
USBESSEL
2% { russesOIV | CK_USBFS/CK_TRNG
|
\VCO Peripheral enable
SDIOSEL to USBFS/TRNG
o
PLLDIG o1
CK_SDIO
CK_IRC16M o /spbiopiv ool vt ————»
/PLLDI CK_HXTAL enpheral enable {0 SDIO
v_I2s
[ oy |
RFDIV CK160_WIFI
Peripheral enable
to WIFILLN
EPLLIZ
SPsSC 2 CK80_WIFI
L= ]
Peripheral enable to WIFIZIN
+4 D CK40_WIFI
-
Peripheral enable © WIFILIN
+3.6 ) CK44DSM_WIFI
Peripheral enable -
P to WIFILIN
HPDFAUDIOS
E{to]
vCo IPLLI2SDIV 00
CK_HPDFAU
X 10 Peripheral enable
PLLI2 CK_IRC16M n HPDFSEL 1o HPDFAUDIO
I}g Ci_APE2 L CK_HPDF
12SSEL[1:0] JEE— ]
[1:0] CK_SYS }J Peripheral enable to HPDF
00
CK_I2S
o1
Peripheral enable o 12S
10
USARTOSEL[L:0] USART2SEL[1:0] 12COSEL{1:0]
CK_APBL CK_APB2 K_APBL
-~ ey CK_USARTO = o CK_USART2 K o CK_12CO
CK_SYS 01 CK_SYS 01 oK SYS o
CK_LXTAL 10 to USARTO CK_LXTAL 10 to USART2 = to 12C0
CK_IRC16M 1 CK_IRC16M: 11 CK_IRC16M v
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Ne "y AHBAa APB2 APB1 A AHB APB2/APB1
Noz w 180MHz / 90MHz / 45MHzA RCU AHB ~ HCLK™ 8 Ne b 4w Cortex
"~ SysTick™ A SysTick L - :
AHB HCLK~ b w SysTick A
ADC APB2 234 43 63 8Ne AHB 53 6a 104 20Ne R
ADC_CCTL ADCCKB A
TIMER AHB  Ne - " Y 6 CK_APBXaCK_APBx H O CK_APBx
OA H a RCU CFG1 TIMERSELP A
USBFS/TRNG  PLL PLLDIG T A
RCU_ADDCTL SDI OSELSDIO Y PLL PLLDIG
IRC16M HXTAL LA
RCU ADDCTL I2SSELB ~ 128 " Yy PLL
PLLI2S 12S_CKIN ~ LA
RCU_BDCTL RTCSRCBP~ RTC " Y LXTAL & IRC32K
HXTAL 2-32  RCU_CFGO RTCDIVE v _ “Ne t ARTC
HXTAL Ne Aw T 1.2vp 4 - A ARTC
IRC32K  Aw Vb - A ARTC LXTAL Aw
- Vop Veat - A A
FWDG ~* ~ FWDG L IRC32K  Aw A
RCU_CFG1 USART O0RBEUSARTO/2 IRC16M LXTAL
APB2 LA
RCU_CFG1 I2COSELB ~ 12CO IRC16M
APB1 LA
RCU_ADDCTL HPDFSELP ~ HPDF PCLK2 LA
RCU_ADDCTL T HPDFADUIOSELP * HPDF_AUDIO PLLI2S
I2S_CKIN ~ PLL L IRC16M t A
6.2.2. h
A 20[ 52 MHz ‘ " HXTAL™’
A p 16MHzRC " IRC16M™ "’
A 32,768Hz v r ~ LXTAL™
A p 32KHzRC " IRC32K™
A PLL " HXTAL IRC16M
A PLLDIG 4 HXTAL
A PLLI2S 4y HXTAL

HXTAL A

>
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6.2.3. w
r ~ HXTAL"
2 52MH z ‘ T Lo A '
Hel - ¢! A r
A
6-3. HXTAL
OSCIN OSCoUT
II:II
1L
Crystal
(o pu— _—— 2
HXTAL Y L RCU_CTL  HXTALEN/HXTALPU/
HXTALREADYB T L RCU_CTLT HXTALSTBB
A - T [ W p | 17 F A a
Y - A HXTAL - T RCU_INTT
T a B HXTALSTBIEB [ R Thy T A~ HXTAL "y
b PLL ~ A
L RCU_CTL HXTALBPSP | O HXTALENP | 107 vy
A S OSCIN" OSCOUTG - 6-4. A HXTAL
A * CK_HXTAL 6 ~ OSCIN A
6-4. M HXTAL
OSCIN oscout
p 16MRC ® IRC16M~
p 16MHzRC - IRC16M  ~ 16MHz v 3 CPU
T A A IRC16M RC b K v ) pu
Loy A IRC16M RC Ty L " RCUCTL™ T
IRC16MENSB T AL RCU_CTLT IRC16MSTBS IRC16Mp
RC AIRC16M - HXTAL A T
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RCU_INTT T a B IRCIBMSTBIE | 1L° IRC16BM Yy ~ ¥ WeT
AIRCiIBM 37 b PLL ~ A
N ¥  %IRC16M TP _ HXTAL A Ty
a ) _ @ by A
HXTAL  PLL " Y C il
C A “ pw LIRCIBM Db w A
USARTO USRAT2 12C0  IRC16Mb w “ 1 IRC16M L W USARTO
USRAT2 12C0 A
- PLL"
2@ p * PLLA PLLI2S PLLDIGAPLL PLLDIG ~ Aw b
180MHz™ ,PLL PLLDIG Ne " Y Auw USBFS/TRNG / SDIO / 12S / HPDF
APLLI2S 7 y Awu I12S/HPDF A
PLL" Y RCU_CTL T PLLENS® * 7 ARCUCTL T
PLLSTB8 PLL A RCU_INT T T a B PLLSTBIE
| 1L PLL Y ~ Y WeT A
PLLI2S™ Yy RCU_CTL T PLLI2SENS * 7  ARCU_CTL T
PLLI2SSTB# PLLI2S A RCU_INT T T a B
PLLI2SSTBIE | 1L~ PLLI2S Yy ~ ¥ WweT A
PLLDIG™ y RCU_CTL T PLLDIGEN/PLLDIGPUSB =T A
RCU_CTL T PLLDIGSTBS PLLDIG A RCU_INT T
T a P PLLDIGSTBIE | 1L~ PLLDIG Y ~ ¥ WeT A
~ Deepsleep / Standby HXTAL [ " HXTALA 4
i o PLL T A
Y r ~ LXTAL™
LXTAL W@ W 32.768kHz v r " L WaV
wof %o A LXTAL Y M L "~ RCU_BDCTL™ T
LXTALENS T A M L RCU_BDCTLT LXTALSTB®
LXTAL A T RCU_INTT T a B LXTALSTBIE | 1L
LXTAL ¥ ~ ¥ WeT A
M L RCU BDCTL LXTALBPS LXTALENE | 1L7 y
A CK_LXTALL [ OSC32IN ::: H* W A
p 32KRC ~ |RC32K"~
IRC32Kp RC Waevy w - 32kHZ w
L AIRC32K Lt v Y ub p AIRC32K
RC Ty B/ RCU_RSTSCKT IRC32KEN® Y\
B/ RCU_RSTSCKT IRC32KSTB8 IRC32K A
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B/ RCU_RSTSCKT T a B IRC32KSTBIE | 1L IRC32K
Yy © Y WeT A
~ CK_SYS
B~ IRC16M Ay CK_SYS o 0 RCU_CFGOT
i BSCS yv® W HXTAL CK PLLP CK _PLLDIGA SCS v
[ a | [ A Ve
PLL PLLDIG b w - b A A
HXTAL ~ CKM”
L RCU _CTLT HXTAL a P CKMEN HXTAL Y a w
A w HXTAL ~ a ~  HXTALA AW [ HXTAL
* HXTAL ° T RCU_INTT HXTAL T B CKMIF
| 1"  HXTAL Hp A « 0 T Cortex-M33 b~ T NMI A
HXTAL b PLL * HXTAL Ba IRC16Mu F PLL
- A
Fw
Fw  F 32kHz[ 180MHz A 0 RCU CFGO™ T
CK_OUTO B CKOUTOSEL b H™ A GPIO
w /O AFIO” ¥ H” ACK_OUT1 F
RCU_CFGOT CKOUTI1SELS A
6-1. FO0
¥FO0 B
00 CK_IRC16M
01 CK_LXTAL
10 CK_HXTAL
11 CK_PLLP
6-2. F1
¥l B
00 CK_SYS
01 CK_PLLI2ZSR
10 CK_HXTAL
11 CK_PLLDIG
RCU_CFGO CKOUTODIV® ~ " y CK OUTO *% > Ne

- v CK.OUTO ¥ A

RCU_CFGO CKOUTIDIV®E ~ " y CK OUT1 *% D Ne
- v CK.OUT1L ¥ A
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A L
A " RCU DSV T DSLPVS[20F "~y Li2v
Y A A
6-3. i 2v 4
DSLPVS[1:0] 1° v
00 1.1
01 1.0
10 0.9
11 0.8
RCU_DSV " RCU_VKEY~ G A=~ Q 0x1A2B3C4D |
RCU_VKEY ~ RCU_DSV Q" A
6.3. RCU n G
Trustzoneg, RCU_SECP_CFG "y RCU B
b n k A Trustzone l RCU n -
RCU_SECP_CFG n RCU n u /Q ATrustzone
n FMC_OBR T TZEN B A
RCU_SECP_CFG v n 0 k HXTAL CKMEN
IRC16M IRC32K LXTAL PLL PLLDIG PLLI2S AHB Ne Ty
* CKOUT ¥ B RMVF A RCU_SECP_CFG T RCU
ne 6-4.RCU nG r
G n *  RCU_AHBXEN RCU_APBXEN" RCU_AHBXRST RCU_APBXRST
RCU_AHBXSPEN RCU_APBXSPEN T 7 M vow
a 3 n A
6-4.RCU 'HH
RCU_SECCFG .
B neG ¢
RCU_CTL IRC16MEN, IRC16MSTB,
IRC16MADJ, IRC16MCALIB,
IRC16MSECP=1 RCU_INT IRC16MSTBIE, IRC16MSTBIF,
IRC16MSTBIC, IRC16MSTBIF
RCU_CFG1 IRC16MDIV
HXTALEN,HXTALSTV,HXTALBPS,CKMEN,RFCKME
RCU_CTL N,HXTALPU,HXTALENI2S,HSTALENPLL HATALREA
HXTALSECP=1 DY
RCU_INT CKMIC, HXTALSTBIC, HXTALSTBIE,

CKMIF, HXTALSTBIF

IRC32KSECP=1

RCU_PLLSSCTL

IRC32KEN, IRC32KSTB

RCU_INT

IRC32KSTBIC, IRC32KSTBIE,
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PLLSECP=1

RCU_SECCFG _
nG B8
B
IRC32KSTBIF
LXTALEN, LXTALSTB, LXTALBPS,
LXTALSECP=1 RCU_BDCTL
LXTALDRI
SCS[1:0], SCSS[1:0], CKOUTOSELJ[1:0],
SYSCLKSECP=1 RCU_CFGO
CKOUTODIV[2:0],CKOUT1DIV[2:0], CKOUT1SEL[1:0]
AHBPSCI[3:0], APB1PSC[2:0],
PRESCSECP=1 RCU_CFGO
APB2PSC [2:0], TIMERSEL
PLLSRCI0], PLLPSCI6:0],
RCU_PLL
PLLN[8:0], PLLEN, PLLP[1:0],
RCU_CTL PLLSTB, PLLEN

RCU_PLLSSCTL

SSCGON, SS_TYPE,
MODSTEP, MODCNT

PLLSTBIC, PLLSTBIE,

RCU_INT
PLLSTBIF
PLLDIGDIV_SYS[5:0],
RCU_CTL
PLLDIGSEL[1:0]
PLLDIGSTB, PLLDIGEN,
PLLDIGSECP=1 RCU_CTL
PLLDIGPU
PLLDIGSTBIC, PLLDIGSTBIE,
RCU_INT
PLLDIGSTBIF
RMVFSECP=1 RCU_RSTSCK RSTFC
BKPSECP=1 RCU_BDCTL BKPRST
RCU_PLLCFG2 PLLI2SNI[6:0], PLLI2SPSC[2:0], PLLI2SDIV[5:0]
RCU_CTL PLLI2SSTB, PLLI2SEN
PLLI2SSECP=1 RCU_ADDCTL PLLDIV_I2S
PLLI2SSTBIC, PLLI2SSTBIE,
RCU_INT
PLLI2SSTBIF
2 RCU_SECPCFGT @ B ~ " RCU i n R -
T n n 8 6-5.RCU p &8 nA : A
6-5.RCU H Hr )3
Q
n n n n
RAZ * wr *
ne H H
Hb ~ Hep t~
n e “H H H
wr * H
RCU_SECP_CFG H RAZ "H Yy
HB 1 P
DR TZIAC_INTEN2 T 2w RCU T “ 1w W @
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6.4. RCU G
n RCU 0
: A
6-6.RCU >
Q
H ~ 5 H S
RCUPRIP =0 “H RCU_CTL T RCU_CTL T
RCUPRIP B ~ RCUPRIP B ~
H N
RCU_AHBXSEC
P_STAT,RCU_A
PBx_SECP_STA
RCUPRIP =1 T,RCU_SECP_S RAZ wi

TAT ,
RCU_CTL
T RCUPRIP
-
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6.5. RCU
RCU n ' 0x5002 3800
RCU n ' 0x4002 3800
6.5.1. L " RCU_CTL
Z ' 0x00
By ' 0x0004 XX83 X H
Y 8~ anN " 16k - ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
HXTALR | HXTALE | HXTALE | HXTALP |PLLI2SST| PLLI2SE PLLDIGS | RFCKME | PLLDIGE | PLLDIGP HXTALB |HXTALST| HXTALE
PLLSTB | PLLEN CKMEN
EADY NPLL NI2S U B N B N N U PS B N
w W ' w ' W ' W ' W W W w w r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC16MS | IRC16ME
IRC16MCALIB[7:0] IRC16MADJ[4:0] RCUPRIV
B N
w W r W
B /B
31 HXTALREADY ) . ~ HXTAL” *  HXTALEN HXTALENI2S
HXTALENPLL PLLDIGEN " Q" A
0 ) HXTAL
1 ) HXTAL
30 HXTALENPLL PLLP ' " HXTAL" a ~  PLL” (o)
p B B~ ~ p B A
0 PLLP ' i
1 PLLP '
29 HXTALENI2S PLLI2S r " HXTAL" a ~  PLLI2S” Q-
p B B~ ~ p B A
0 PLLI2S r v
1 PLLI2S '
28 HXTALPU HXTALEN HXTALENI2S,HXTALENPLL PLLDIGEN * HXTALPU
b Q" 0A
p B B~ - p BA
0 '
1 '
27 PLLI2SSTB PLLI2S B
p 1 PLLI2S #
0 PLLI2S
1 PLLI2S
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26 PLLI2SEN PLLI2S a
p B B~ ~ p B
0 PLLI2S
1 PLLI2S
25 PLLSTB PLL B
p 1 PLL ¥
0 PLL
1 PLL
24 PLLEN PLL a
p B B PLL  Aw B b BA ~
15} B
0 PLL ~
1 PLL
23 PLLDIGSTB PLLDIG B
p 1 PLLDIG *
0 PLLDIG
1 PLLDIG
22 RFCKMEN HXTAL a , RFXTAL
0 r "~ HXTAL”
1 a r "~ HXTAL”
21 PLLDIGEN p B B~ PLLDIGEN b u . B b B A
p B B - p * BA
0 PLLDIG i
1 PLLDIG
20 PLLDIGPU PLLDIG: A PLLDIGEN b w , B b B A
) B B~ ~ p B
0 PLLDIG
1 PLLDIG:
19 CKMEN HXTAL a
0 20 ~52 MHz "~ HXTAL™
1 a 20 ~52 MHz "~ HXTAL™
) [ HXTAL v P p " ® [
IRC16M A A YNs B~ B” b
CKMIFB A
' a HXTAL Y LB IRC16MEN -}
IRC16M A
18 HXTALBPS ' "~ HXTAL™ a
7 HXTALENB L HXTALPU 4w 0 ~ HXTALBPSE ~ QO
0 a HXTAL Y HXTAL ¥% G -
1 HXTAL
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17 HXTALSTB r ~ HXTAL” B
p | 1L HXTAL
0 HXTAL
1 HXTAL
16 HXTALEN ' ~ HXTAL™ a
p B B~ HXTAL D PLL A -
T AwPLL ~ B b BA -~ p ~ B
0 20 ~52 MHz i
1 20~52MHz
15:8 IRC1I6MCALIB[7:0] p 16MHz RC %oV
.. Y -
7:3 IRC16MADJ[4:0] p  16MHz RC v
C B p B- v 4 IRC16MADJ[4:0] by e
IRC16MCALIB[7:0]? v A v IRC16M [ 16 MHz o 1%
2 RCUPRIP RCU G A
p B BA” o BA
BB 7 i A
[ Y RCU A
1' RCU 7 RCU_AHBXSECSTAT" RCU_APBXSECSTAT
RCU_SECSTAT A
RCU RAZ / WIA
TrustZone n ~ TZEN=1"": RCUb n ~ " Y n
n 0~ RCUPRIPB A
RCU n ~ 17 n Q" RCUPRIPEA n Q
b A RCUPRIPB: ' n Q A
1 IRC16MSTB IRC16Mp  16MHz RC B
p | 1L IRC16M
0 IRC16M
1 IRC16M
0 IRC16MEN p 16MHz RC a
p B B~ IRC16M A v Bb BA ¢
- CKMEN B b HXTAL 0
B p 1 ° IRC16M A
0 p 16MHzRC i
1 p 16MHzRC
6.5.2. PLL " RCU_PLL
Z ' 0x04

B v 0x0000 3010

PLL a
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CK_PLLVCOSRC = CK_PLLSRC/PLLPSC
CK_PLLVCO = CK_PLLVCOSRC xPLLN
CK_PLLP = CK_PLLVCO/PLLP

~

328 ~

21

168 ~ -

24

Y 8T anN v

31 30 29 28 27 26 25 23 22

p> )

20 19 18 17 16

PLLP[1:0]

15 14 13 12 11 10 9 8 7 6 5

w

4 3 2 1 0

‘ PLLSEL l PLLN[8:0]

PLLPSC[5:0]

w w

B /B

w

(0]

31:18 G
PLLP ¥ Ne -
PLL ~ p B
" CK_PLLVCO™ Ne
b )
CK_PLLVCO A
00 ' CK_PLLP =CK_PLLVCO/?2
01 ' CK_PLLP =CK_PLLVCO/4
10 ° CK_PLLP =CK_PLLVCO/6
11 ° CK_PLLP =CK_PLLVCO/8

PLL VCO

A "B
PLLP * -

17:16 PLLP[1:0]

RV

15 PLLSEL PLL
p B - LPLL
0 IRC16M ¥ b v PLL

i\ HXTAL b w PLL

PLL VCO 0

PLL ~ p B -
PLL VCO " CK_PLLVCOSRC™ O
* CK_PLLVCO~ A RCU_PLL

A
* CK_PLLVCO
PLLN v '
64 0 PLLN O 511
69 U0 PLLN 0504
0
71
e
000000000
000000001
é
000111111°

14:6 PLLN[8:0]

RV

RCU_PLLSSCTL
RCU_PLLSSCTL
PLLN U 508

U RCU_PLLSSCTL

G G

o

Aw

180MHz~ A RCU_PLL

n

PLLPSCB

A PLLVCO
CK_PLLP" ACK PLLP " ¥y
PLLN B

N Q b~ A ' B
PLLVCO ¥
CK_PLLVCOSRC

64MHz [ 400MHz H

SSCGON = 0"
SSCGON =1/SS_TYPE =

SSCGON =1/SS_TYPE =
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5:0

6.5.3.

31 30

PLLPSC[5:0]

Z ' 0x08

Bv

Y

29 28 27

001000000 CK_PLLVCO = CK_PLLVCOSRC x 64.
001000001 CK_PLLVCO = CK_PLLVCOSRC x 65.
é

111111110: CK_PLLVCO = CK_PLLVCOSRC x 510.
111111111: CK_PLLVCO = CK_PLLVCOSRC x 511

PLL VCO Ne
PLL ~ p B A B A
Ne PLL VCO " CK_PLLVCOSRC™ a PLLSAIVCO
" CK_PLLSAIVCOSRC~ PLLI2S VCO " CK_PLLI2SVCOSRC™ A
RCU_PLL PLLSEL B CK_PLLSRC v A
VCO 1MHz [ 2MHz H
0000000 G
000001 G
000010 CK_PLLSRC/2
000011 CK_PLLSRC/3
e
1111171

PLL " CK_PLLSRC”

CK_PLLSRC /63

0 RCU_CFGO

" 0x0000 9400

>

T8 T anN " 16k~ T 3287

26 25 24 23 22 21 20 19 18 17 16

‘ CKOUT1SEL[1:0] l

CKOUT1DIV[2:0]

‘ CKOUTODIV[2:0]

‘ G ‘ CKOUTOSEL[1:0] ‘ RTCDIV[4:0]

w

15 14

w

13 12 11

rw I\ w

10 9 8 7 6 5 4 3 2 1 0

‘ APB2PSC[2:0] ‘

APB1PSC[2:0]

AHBPSC[3:0] | SCSS[1:0] SCS[1:0]

w

A

A r w

31:30

29:27

CKOUT1SEL[1:0]

CKOUTI1DIV[2:0]

CKOUT1
p B
00
o1 CK_PLLI2S
10 r "
11 CK_PLLDIG

HXTAL~

CK OUTINe ~ v CK_OUT1
CK_OUT1 & RCU_CFGO
0xX CK_OUT1b Ne

100 CK_OUTL 2Ne

101 CK_OUTL1 3 Ne

31:30P
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110 CK_OUT1 4 Ne
111 CK_OUT1 5Ne

26:24 CKOUTODIV[2:0] CK_OUTONe ~ v CK_OUTO
CK_OoUTO & RCU_CFGO 22:21 P
0xX CK_OUTOb Ne
100 CK_OUTO 2 Ne
101 CK_OUTO 3 Ne
110 CK_OUTO 4 Ne
111 CK_OUTO 5Ne

23 G G BvA
22:21 CKOUTOSEL[1:0]  CKOUTO
p B
00 p  16MRC
o1 v ; "~ LXTAL™
10 r " HXTAL~
11 CK_PLLP
20:16 RTCDIV[4:0] RTC Ne
p B A 7B b HXTAL Ne RTC "~ b
1MHZ"
00000

00001: CK_HXTAL /2
00010: CK_HXTAL /3
00011: CK_HXTAL /4
é

11111: CK_HXTAL / 32

15:13 APB2PSCJ[2:0] APB2 Ne
p B ~ L APB2 Ne
0xx CK_AHB b Ne
100 CK_AHB 2 Ne
101" CK_AHB 4 No
110 CK_AHB 8 No
111 CK_AHB 16 Ne
12:10 APB1PSCI[2:0] APB1 Ne
p B ~ L apB1 Ne
oxx G
100 G
101" CK_AHB 4 No
110 CK_AHB 8 Ne
111 CK_AHB 16 Ne
9:8 G G BvA
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7:4 AHBPSC[3:0] AHB  Ne
p B © L AHB Ne
Oxxx CK_SYS b Ne
1000 CK_SYS 2 Ne
1001 CK_SYS 4 Ne
1010 CK_SYS 8 Ne
1011 CK_SYS 16 Ne
1100 CK_SYS 64 No
1101 CK_SYS 128 Ne
1110 CK_SYS 256 No
1111 CK_SYS 512 Ne
3:2 SCSS[1:0]
o b &
00 CK_IRC16M b w CK_SYS
o1 CK_HXTAL b u CK_SYS
10 CK_PLLP b4 CK_SYS
11 CK_PLLDIGbH 4 CK_SYS
1:0 SCSI[1:0]
) A eCKSYS i - )
SCSSh G ® A T Ty
HXTAL by HXTAL [ HXTAL v
L IRC16Mb u A
00 CK_IRC16M b u CK_SYS
01 CK_HXTAL b wu CK_SYS
10 CK_PLLP b4 CK_SYS
11 CK_PLLDIGbH 4w CK_SYS
6.5.4. T " RCU_I"NT
Z ' 0xoC
f v ' 0x0000 0000
Ty ~ 8~ anN "~ 16~ © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
. PLLDIGS | PLLI2SS | PLLSTBI [HXTALST [IRC16MS | LXTALST | IRC32KS
G CKMIC
TBIC TBIC C BIC TBIC BIC TBIC
w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. PLLDIGS |PLLI2SST| PLLSTBI |HXTALST [ IRC16MS | LXTALST | IRC32KS PLLDIGS | PLLI2SS | PLLSTBI [HXTALST [IRC16MS | LXTALST | IRC32KS
¢ TBIE BIE E BIE TBIE BIE TBIE ca TBIF TBIF F BIF TBIF BIF TBIF
w w W w w w w ' ' ' ' r ' r '
BB
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31:24

23

22

21

20

19

18

17

16

15

14

13

CKMIC

PLLDIGSTBIC

PLLI2SSTBIC

PLLSTBIC

HXTALSTBIC

IRC16MSTBIC

LXTALSTBIC

IRC32KSTBIC

PLLI2SSTBIE

PLLI2SSTBIE

G Bv A

HXTAL T
pQ1 B CKMIF B .
0 b B CKMIF B

1 B CKMIF B

PLLDIG T

p Q1 P PLLDIGSTBIF g
0 b P PLLDIGSTBIF g
1 B PLLDIGSTBIF B

PLLI2S T

p Q1 B PLLI2SSTBIF B
0 b B PLLI2SSTBIF B
1 B PLLI2SSTBIF B

PLL T

p Q1 B PLLSTBIF B
0 b B PLLSTBIF B
i\ B PLLSTBIF g

HXTAL T
p Q1 B HXTALSTBIF B
0 b B HXTALSTBIF B

1 B HXTALSTBIF B

IRC16M T

p Q1 P IRC16MSTBIF g
0 b B |IRC16MSTBIF g
i\ B IRC16MSTBIF g

LXTAL T
pQ1 B LXTALSTBIF B
0 b B LXTALSTBIF B

1 B LXTALSTBIF B

IRC32K T

p Q1 B IRC32KSTBIF B
0 b B |RC32KSTBIF B
i\ B IRC32KSTBIF B

G BvA

PLLDIG T a

p B B a |/
(0} PLLDIG T
1 a PLLDIG T

PLLDIG

PLLI2S T a
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GigaDevice
p B B g [/  PLLI2S T
0 PLLI2S T
1 a PLLI2S T
12 PLLSTBIE PLL T a
p B B a [/ PLL T
0 PLL T
1 a PLL T
11 HXTALSTBIE HXTAL T a
p B B g [/  HXTAL T
0 HXTAL T
1 a HXTAL T
10 IRC16MSTBIE IRC16M T a
p B B a [/ IRC16M T
0 IRC16M T
1 a IRC16M T
9 LXTALSTBIE LXTAL T a
p B B g [/ LXTAL T
0 LXTAL T
1 a LXTAL T
8 IRC32KSTBIE IRC32K T a
p B B a [/ IRC32K T
0 IRC32K T
1 a IRC32K T
7 CKMIF HXTAL T B
HXTAL p B
p B CKMICE B
0
1" HXTAL
6 PLLDIGSTBIF PLLDIG T B
PLLDIG f PLLDIGSTBIES 1
® B PLLDIGSTBIEB B
0 PLLDIG T "
1"  PLLDIG T
5 PLLI2SSTBIF PLLI2SI T B
PLLI2S f PLLI2SSTBIEB 1
p B PLLI2SSTBICSB B
0  PLLI2S T 7
1 ¥  PLLI2S T
4 PLLSTBIF PLL T B
PLL f PLLSTBIES 1 )
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GigaDevice
p B PLLSTBICE B
0 PLL T
1 *  PLL T
3 HXTALSTBIF HXTAL T B
20~52 MHz f HXTALSTBIEP 1 p 1
p B HXTALSTBICSB B
0  HXTAL T °
1 ”  HXTAL T
2 IRC16MSTBIF IRC16M T B
p 16MHz RC f IRC16MSTBIEP 1 p 1
p B IRCI16MSTBIC B B
0 IRC16M T
1 ¥  IRC16M T
1 LXTALSTBIF LXTAL T B
v r f LXTALSTBIER 1 p 1
D B LXTALSTBICH B
0  LXTAL T ”
1%  LXTAL T
0 IRC32KSTBIF IRC32K T B
p 32kHzRC f IRC32KSTBIEP 1 p 1
p B IRC32KSTBICB B
0  IRC32K T 7
1 ¥  IRC32K T
6.5.5. AHB18B " RCU_AHBIRST
Z ' 0x10
f v ' 0x0000 0000
Ty ~ 8 ~anN "~ 16~ © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USBFSR DMAI1RS | DMAORS
G G G
ST T T
w rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TZPCUR
G WIFIRST | CRCRST G TSIRTS G PCRST PBRST PARST
ST
w rw rw w w rw w
B /B
31:30 G G BvA
29 USBFSRST USBFS B
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p B B
0 b
1 B USBFS
28:23 G G Bv A
22 DMA1RST DMAl1 B
p B B
0 b
1 8 DMA1
21 DMAORST DMAO B
p B B
0 b
1 8 DMAO
20:14 G G BvA
13 WIFIRST Wi-Fi B
p B B
0 b
1 B Wi-Fi
12 CRCRST CRC B
15} B B
0 b
1 B CRC
11:9 G G BvA
8 TSIRST TSI B
) B B
0 b
1 B TSI
7 TZPCURST TZPCU B
p B B
0 b
1 B TZPCU
6:3 G G BvA
PCRST GPIO o C B
) B B
0 b
1 B GPIO o C
1 PBRST GPIO o B B
p B B
0 b
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GigaDevice
1 B GPIO o B
0 PARST GPIO o A B
p B B
o) b
1 B GPIO o A
6.5.6. AHB28B - RCU_AHBZRST
Z ' 0x14
B v "' 0x0000 0000
Ty "~ gk~ anN " 16k~ ~ 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRNGRS PKCAUR
G HAURST [ CAURST G DCIRST
T ST
w w w w w
B /B
31:7 G G Bv A
5 HAURST HAU B
) B B
0 b
1 B HAU
4 CAURST CAU B
p B B
v) b
1 B CAU
3 PKCAURST PKCAU B
p B B
6) b
1 B PKCAU
2:1 G G BvA
0 DCIRST DCI B
p B B
0) b
1 B DCI
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GigaDevice
6.5.7. AHB38B " RCU_AHBJ3RST
Z ' 0x18
B v ' 0x0000 0000
Ty "~ gk~ anN " 16~ ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
: |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G IQSPIRST‘SQPIRST‘
w w
B /B
31:2 G G Bv A
1 QSPIRST QSPI B
15} B B
0 b
1 B QSPI
0 SQPIRST SQPI B
p B B
0 b
1 B SQPI
6.5.8. APB18B " RCU_APBIRST
Z ' 0x20
B v ' 0x0000 0000
Ty ~ 8 " aAN " 168 ~ ~ 328~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USARTO | USART1
G PMURST G I12C1RST | I2CORST G G
RST RST
rw w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WWDGT TIMERSR | TIMER4R | TIMERS3R | TIMER2R [ TIMER1R
G SPI1IRST G G
RST ST ST ST ST ST
w w w w w w w
B /B
31:29 G G Bv A
28 PMURST PMU B
p B B
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GigaDevice
o) b
1 B PMU
27:23 G G BvA
22 I2C1RST 12C1 B
p B B
o) b
1 B 12C1
21 12CORST 12C0 B
p B B
6) b
1 B 12CO0
20:19 G G BvA
18 UARTORST UARTO B
p B B
o) b
1 B UART3
17 USART1RST USART1 B
15} B B
o) b
1 B USART1
16:15 G G BvA
14 SPI1IRST SPI1 B
) B B
6) b
1 B SPI1
13:12 G G Bv A
11 WWDGTRST WWDGT B
) B B
6) b
1 B WWDGT
10:5 G G BvA
4 TIMERS5RST TIMERS B
) B B
6) b
1 B TIMER5
3 TIMER4RST TIMER4 B
p B B
o) b
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GigaDevice
1 B TIMER4
2 TIMER3RST TIMER3 B
p B B
0} b
1 B TIMER3
1 TIMER2RST TIMER2 B
p B B
(0} b
1 B TIMER2
0 TIMER1RST TIMER1 B8
p B B
(0} b
1 B TIMER1
6.5.9. APB28B " RCU_APBZRST
Z ' 0x24
B v "' 0x0000 0000
Ty 8T anN " o1eB ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
HPDFRS TIMER16 | TIMER15
RFRST G G
T RST RST
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYSCFG USART2 TIMEROR
G G SPIORST | SDIORST G ADCRST G G
RST RST ST
w w w w w w
B /B
31 RFRST RF B
p B B
(0} b
1 B RF
30 HPDFRST HPDF B
) B B
0} b
1 B HPDF
29:19 G G Bv A
18 TIMER16RST TIMER16 B
) B B
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GigaDevice
(0} b
1 B TIMER16
17 TIMER15RST TIMER15 B8
p B B
0} b
1 B TIMER15
16:15 G G BvA
14 SYSCFGRST SYSCFG B
p B B
0} b
1 B SYSCFG
13 G G BvA
12 SPIORST SPIO B
p B B
(0} b
1 B SPIO
11 SDIORST SDIO B
15} B B
(0} b
1 B SDIO
10:9 G G Bv A
8 ADCRST ADC B
) B B
0} b
' B ADC
7:6 G G Bv A
5 USART2RST USART2 B
) B B
0} b
1 B USART2
31 G G Bv A
0 TIMERORST TIMERO B
) B B
0} b

I B TIMERO
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6.5.10. AHBZ3 " RCU_AHBT1EN
Z ' 0x30
B v' OxOO00F 0080
Ty "~ 8 T anN " 16k ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USBFSE SRAM3E | SRAM2E | SRAM1E | SRAMOE
G G DMAILEN | DMAOEN G
N N N N N
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WIFIRUN TZPCUE
G WIFIEN | CRCEN G TSIEN G PCEN PBEN PAEN
EN N
w w w w w w w w
B /B
31:30 G G By A
29 USBFSEN USBHS a
15} B B
0] USBHS
1 USBHS
28:23 G G Bv A
22 DMA1EN DMA1 a
) B B
0] DMA1
1 DMA1
21 DMAOEN DMAO a
p B B
0 " DMAO
1 DMAO
20 G G BvA
19 SRAMS3EN SRAM3 a
p B B
0 " SRAM3
1 SRAM3
18 SRAM2EN SRAM2 a
) B B
0] SRAM2
1 SRAM2
17 SRAM1EN SRAM1 a
p B B
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GigaDevice
0 7 SRAM1
1 SRAM1
16 SRAMOEN SRAMO a
p B B
0 7 SRAMO
1 SRAMO
15 G G BvA
14 WIFIRUNEN WIFIRUN a
p B B~  WIFIENw 0 ~
0 7  WIFIRUN
1 WIFIRUN
13 WIFIEN Wi-Fi a
p B B
o Wi-Fi
1 Wi-Fi
12 CRCEN CRC a
15} B B
0 7 CRC
' CRC
11:9 G G Bv A
8 TSIEN TSI a
) B B
o7 TSI
' TSI
7 TZPCUEN TZPCU a
p B B
0] TZPCU
1 TZPCU
6:3 G G Bv A
2 PCEN GPIO o C a
p B B
07 GPIO o
1 GPIO o
1 PBEN GPIO o B a
) B B
0] GPIO o
1 GPIO o
0 PAEN GPIO o A a
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GigaDevice
07 GPIO o A
1 GPIO o A
6.5.11. AHBZ@Q " RCU_AHB2EN
Z ' 0x34
B v "' 0x0000 0000
Ty ~ 8~ aN "~ 16k~ ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PKCAUE
G TRNGEN [ HAUEN CAUEN DCIEN
N
w w w w w
B /B
317 G G BvA
6 TRNGEN TRNG a
p B B
0 ° TRNG
1 TRNG
5 HAUEN HAU a
) B B
0 7 HAU
HAU
4 CAUEN CAU a
p B B
o - CAU
1 CAU
3 PKCAUEN PKCAU a
p B B
0 PKCAU
1 PKCAU
2:1 G G BvA
0 DCIEN DCI a
) B B
0 " DCI
1 DCI
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GigaDevice
6.5.12. AHB3& " RCU_AHBJ3EN
Z ' 0x38
B v ' 0x0000 0000
Ty "~ gk~ anN " 16~ ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| : |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G | QSPIEN ‘ SQPIEN ‘
w w
B /B
31:2 G G Bv A
1 QSPIEN QSPI a
f5) B B
0 " QSPI
' QSPI
0 SQPIEN SQPI a
p B B
0 7 SQPI
1 SQPI
6.5.13. AP B34 " RCU_APB1EN
Z ' 0x40
B v ' 0x0000 0000
Ty ~ 8 " aAN " 168 ~ ~ 328~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USARTO | USART1
G PMUEN G 12C1EN 12COEN G G
EN EN
rw w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WWDGT TIMERSE | TIMER4E [ TIMERS3E | TIMERZ2E | TIMER1E
G SPI1EN G G
EN N N N N N
w w w w w w w
B /B
31:29 G G Bv A
28 PMUEN PMU a
5} B B
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GigaDevice
o7 PMU
1 PMU
27:23 G G Bv A
22 [2C1EN 12C1 a
p B B
07 12c1
1 12C1
21 I2COEN 12C0 a
p B B
0 7 12C0
1 12C0
20:19 G G Bv A
18 USARTOEN USARTO a
p B B
0 7 USARTO
1 USARTO
17 USART1EN USART1 a
15} B B
0 7 USARTL
1 USART1
16:15 G G Bv A
14 SPI1EN SPI1 a
) B B
o7 sP1
' SPI1
13:12 G G Bv A
11 WWDGTEN WWDGT a
) B B
0 7  WWDGT
1 WWDGT
10:5 G G Bv A
4 TIMERSEN TIMERS a
) B B
0 7 TIMERS
1 TIMERS
3 TIMER4EN TIMER4 a
) B B

0 7 TIMER4
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GigaDevice
1 TIMER4
2 TIMER3EN TIMER3 a
p B B
0~ TIMER3
1 TIMER3
1 TIMER2EN TIMER2 a
p B B
0 7 TIMER2
1 TIMER2
0 TIMER1EN TIMER1 a
p B B
0 " TIMER1
1 TIMER1
6.5.14. APBZ@g " RCU_APB2EN
Z ' 0x44
B v "' 0x0000 0000
Ty "~ gk~ anN " 16k~ ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER16 | TIMER15
RFEN HPDFEN G G
EN EN
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYSCFG USART2 TIMEROE
G G SPIOEN | SDIOEN G ADCEN G G
EN EN N
w w w w w w
B /B
31 RFEN RF a
p B B
0" RF
1 RF
30 HPDFEN HPDF a
) B B
0 ” HPDF
1 HPDF
29:19 G G Bv A
18 TIMER16EN TIMER16 a
p B B
0 7 TIMER10
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GigaDevice
1 TIMER10
17 TIMER15EN TIMER15 a
p B B
0 7~ TIMER9
1 TIMER9
16:15 G G Bv A
14 SYSCFGEN SYSCFG a
p B B
0 ° SYSCFG
1 SYSCFG
13 G G BvA
12 SPIOEN SPIO a
p B B
0 7 SPIO
1 SPIO
11 SDIOEN SDIO a
15} B B
0 7 SDIO
' SDIO
10:9 G G BvA
8 ADCEN ADC a
) B B
0 7 ADC
ADC
7:5 G G BvA
4 USARTZ2EN USART?2 a
) B B
0 7 USART2
1 USART?2
3:1 G G BvA
0 TIMEROEN TIMERO a
) B B
0 ” TIMERO
1 TIMERO
6.5.15. AHB1 a " RCU_AHB1SPEN
Z ' 0x50
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GigaDevice
B v' Ox206F F187
Ty 8k T AN " o168~ ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USBFSS DMA1SP | DMAOSP SRAM3S | SRAM2S | SRAM1S | SRAMOS
G G G
PEN EN EN PEN PEN PEN PEN
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FMCSPE | WIFIRUN [ WIFISPE | CRCSPE TZPCUS
G TSISPEN G PCSPEN | PBSPEN | PASPEN
N SPEN N N PEN
rw w w rw rw I\ w rw w
BB
31:30 G G BvA
29 USBFSSPEN W USBFS  a
p B B
0 M~  USBFS
1 ! USBFS
28:23 G G BvA
22 DMAL1SPEN 4 DMAL a
p B B
0 ™ DMA1
1 ! DMA1
21 DMAOSPEN 4 DMAO a
) B B
0 1™  DMAO
' ! DMAO
20 G G BvA
19 SRAM3SPEN } SRAM3 a
) B B
0 n™ SRAM3
1 7l SRAM3
18 SRAM2SPEN } SRAM2 a
p B B
0 n” SRAM2
1 v SRAM2
17 SRAM1SPEN } SRAM1 a
) B B
0 1™  SRAM1
1 ! SRAM1
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16 SRAMOSPEN 1 SRAMO a
p B B
0 n™  SRAMO
1 7l SRAMO
15 FMCSPEN } FMC a
p B B
0 n" FMC
1 ! FMC
14 WIFIRUNSPEN } WIFIRUN a
p B B
0 1™  WIFIRUN
' 7l WIFIRUN
13 WIFISPEN V Wi-Fi a
15} B B
o A" Wi-Fi
' 7l Wi-Fi
12 CRCSPEN 1} CRC a
15} B B
0 W™ CRC
' 7l CRC
11:9 G G Bv A
8 TSISPEN 1 TSI a
) B B
0 o TSI
7l TSI
7 TZPCUSPEN ¥} TZPCU a
p B B
0 M~ TzPCuU
1 v TZPCU
6:3 G G Bv A
2 PCSPEN  GPIO o C a
p B B
0 M~ GPIO o C
1 v GPIO o C
1 PBSPEN  GPIO o B a
) B B
0 n™ GPIO o B
1 7l GPIO o
0 PASPEN  GPIO o A a
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GigaDevice
0 n™ GPIO o A
1 7l GPIO o A
6.5.16. AHB?2 a " RCU_AHB2SPEN
Z ' 0xb4
B v ' 0x0000 0079
Ty 8B anN "~ o16k ” ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 0
TRNGSP | HAUSPE | CAUSPE | PKCAUS
G DCISPEN
EN N N PEN
w w w w w
BB
31:8 G G BvA
6 TRNGSPEN } TRNG a
) B
0 M~  TRNG
1 v TRNG
5 HAUSPEN , HAU a
) B
0 ™  HAU
7l HAU
4 CAUSPEN V] CAU a
) B
0 M~ CAU
1 ! CAU
3 PKCAUSPEN 1} PKCAU a
) B
0 ™  PKCAU
1 7l PKCAU
2:1 G G Bv A
0 DCISPEN  DCI a
) B
0 W™ DCI
1 7l DCI
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6.5.17. AHBS3 a " RCU_AHB3SPEN
Z ' 0x58
B v' 0x0000 0003
Ty "~ 8 T anN " 16k ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
QSPISPE | SQPISPE
G
N N
w w
B /B
31:2 G G Bv A
1 QSPISPEN ¥ QSPI a
f5) B B
0] n™  QSPI
' 7l QSPI
0 SQPISPEN  SQPI a
p B B
0 ™  SQPI
1 ! SQP!I
6.5.18. APB1 a " RCU_APB1SPEN
Z ' 0x60
B v' 0x1066 481F
Ty 8 " a+N " 168 ~ ~ 328~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMUSPE 12C1SPE | 12COSPE USARTO | USART1
G G G G
N N N SPEN SPEN
rw w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SPI1SPE WWDGT TIMERS5S | TIMERA4S [ TIMER3S | TIMER2S | TIMER1S
G G G
N SPEN PEN PEN PEN PEN PEN
w w w w w w w
B /B
31:29 G G Bv A
28 PMUSPEN , PMU a
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GigaDevice
) B
0 n" PMU
1 7l PMU
27:23 G G Bv A
22 I2C1SPEN ¥ 12C1 a
) B
0 n™ 12c1
1 7l 12C1
21 I2COSPEN ¥} 12C0 a
) B
0 M~  12C0
1 ! 12C0
20:19 G G BvA
18 USARTOSPEN 1} USARTO a
) B
0 /1~  USARTO
1 ! USARTO
17 USART1SPEN } USART1 a
15} B
0 ™  USART1
7l USART1
16:15 G G BvA
15 SPI2SPEN V, SPI2 a
) B
0 W™ SPI2
7l SPI2
14 SPI1SPEN  SPI1 a
) B
0 n" spPu1
1 v SPI1
13:12 G G BvA
11 WWDGTSPEN , WWDGT a
) B
0 n”  WWDGT
1 v WWDGT
10:5 G G BvA
4 TIMER5SPEN } TIMER5 a

B
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GigaDevice
0 W™  TIMERS
1 7l TIMER5
3 TIMER4SPEN } TIMER4 a
p B B
0 M~  TIMER4
1 ! TIMER4
2 TIMER3SPEN } TIMER3 a
p B B
0 W™  TIMER3
1 7l TIMER3
1 TIMER2SPEN } TIMER2 a
p B B
0 n”  TIMER2
1 ! TIMER2
0 TIMER1SPEN ¥} TIMER1 a
15} B B
0 ™  TIMER1
1 7l TIMER1
6.5.19. APB?2 a " RCU_APB2SPEN
Z ' 0x64
B v' 0XCO0065911
Ty "~ 8~ anN " o168~ © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
HPDFSP TIMER16 | TIMER15
RFSPEN G G
EN SPEN SPEN
rw w w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYSCFG SPIOSPE | SDIOSPE ADCSPE USART2 TIMEROS
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bH w a Lea a B/ BBaA B 1/ OB B
n - fFw n A _82. GPIn0O v GPIl O n A
8-2. GPIno
GPIOX_SCFG BB n
GPIOx_CTL CTLy[1:0]
GPIOx_OMODE OMy
GPIOx_OSPD OSPDy[1:0]
GPIlOx_PUD PUDy[1:0]
GPIOX_ISTAT ISTATY .
GPIOx_OCTL OCTLy f 4o
SCFGy =1 n (0]
GPlOx_BOP BOPy/CRy ] -
nQ A
GPIOx_LOCK LKy
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8.5. GPI O
GPIl OA "0x5002 0000
GPI OA "0x4002 0000
GPIl OB "0x5002 0400
GPI OB n "0x4002 0400
GPlI O "0x5002 0800
GPIl OC ¢ "0x4002 0800
8.5.1. o L ( GPI Ox _CTL, =A. . C)
Z ' 0x00
Byv' By EFUSE EFUSE_MCU_I NI T_DRADAB 1_ A B O
w 1" PA4/ PA5/ PA6/ PA7/#®B3/ PB& QSPlo~ B 1w 1
PA9/ PA10/ PA11/ PA12/#®C4/ PC® QSPlo "~ B 0bB 1
v 0A" 6 Bv ™ ya 8-3. GPIl Ox AQTAL
83. GPI Ox BQTL
EFUSE_MCU_INIT_DATA[1:0] | GPIOA_CTL GPIOB_CTL GPIOC_CTL
00 0xA800 0000 0x0000 0280 0x0000 0000
01 0xA800 AAOO 0x0000 0280 0x0000 0000
10 0xAAA8 0000 0x0000 0280 0x0000 0A00
11 OXAAA8 AAQD 0x0000 0280 0x0000 0A00
Y ~ 8B~ anN " 168~ ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CTL15[1:0] ‘ CTL14[1:0] ‘ CTL13[1:0] ‘ CTL12[1:0] ‘ CTL11[1:0] ‘ CTL10[1:0] ’ CTL9[1:0] ’ CTL8[1:0] ‘
rw w w rw rw rw w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CTL7[1:0] ‘ CTL6[1:0] ‘ CTL5[1:0] ‘ CTL4[1:0] ‘ CTL3[1:0] CTL2[1:0] ’ CTL1[1:0] ’ CTLO[1:0] ‘
w 1\ rw rw rw w w
B /B
31:30 CTL15[1:0] Pin 15 B
B B A
& CTLO[1:0]
29:28 CTL14[1:0] Pin14 B
B B A
&  CTLO[1:0]
27:26 CTL13[1:0] Pin 13 B
B B A
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& CTLO[1:0]
25:24 CTL12[1:0] Pin 12 B
B p B A
& CTLO[1:0]
23:22 CTL11[1:0] Pin 11 B
B p B A
& CTLO[1:0]
21:20 CTL10[1:0] Pin 10 B
B p B A
& CTLO[1:0]
19:18 CTL9[1:0] Pin 9 B
B p B A
&  CTLO[1:0]
17:16 CTL8[1:0] Pin 8 B
B p B A
& CTLO[1:0]
15:14 CTL7[1:0] Pin 7 B
B p B A
&  CTLO[1:0]
13:12 CTL6[1:0] Pin 6 B
B p B A
& CTLO[1:0]
11:10 CTL5[1:0] Pin 5 B
B p B A
&  CTLO[1:0]
9:8 CTL4[1:0] Pin 4 B
B p B A
& CTLO[1:0]
7:6 CTL3[1:0] Pin 3 B
B p B A
&  CTLO[1:0]
5:4 CTL2[1:0] Pin 2 B
B p B A
& CTLO[1:0]
3:2 CTL1[1:0] Pin 1 B
B p B A
&  CTLO[1:0]
1:0 CTLO[1:0] Pin 0 B
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B p B A
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B p B A
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B p B A
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B p B A
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B p B A
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B p B A
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B p B A
a OMO
3 OoM3 Pin3 ¥ B
B p B A
a OMO
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B p B A
a OMO
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B p B A
a OMO
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B p B A
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1 o ¥
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v 0A”" 6 Bv™ ya 8-4. GPIl Ox @YD
84. GPIlI Ox _O®YPD
EFUSE_MCU_INIT_DATA[1:0] | GPIOA_OSPD GPIOB_OSPD GPIOC_OSPD
00 0x0C00 0000 0x0000 00CO 0x0000 0000
01 0x0CO00 FF00 0x0000 03CO 0x0000 0000
10 0XOFFC 0000 0x0000 00CO 0x0000 OF00
11 OXOFFC FF00 0x0000 03CO 0x0000 OF00
Ty 8B~ aAN " 168 " ~ 32B " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OSPD15[1:0] ‘ OSPD14[1:0] ‘ OSPD13[1:0] ‘ OSPD12[1:0] ‘ OSPD11[1:0] ‘ OSPD10[1:0] ’ OSPDY[1:0] ’ OSPD8[1:0] ‘
rw w w rw rw rw w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OSPD7[1:0] ‘ OSPD6[1:0] ‘ OSPD5[1:0] ‘ OSPD4[1:0] ‘ OSPD3[1:0] ‘ OSPD2[1:0] ’ OSPD1[1:0] ’ OSPDO[1:0] ‘
w w w w w w w w
B /B
31:30 OSPD15[1:0] Pin15 ¥ B
B p B A
& OSPDO[1:0]
29:28 OSPD14[1:0] Pin14 ¥ B
B p B A
& OSPDO[1:0]
27:26 OSPD13[1:0] Pin13 ¥ B
B p B A
& OSPDO[1:0]
25:24 OSPD12[1:0] Pin12 ¥ B
B p B A
&G OSPDO[1:0]
23:22 OSPD11[1:0] Pin1l ¥ B
B p B A
& OSPDO[1:0]
21:20 OSPD10[1:0] Pin10 ¥ B
B ) B A
& OSPDO[1:0]
19:18 OSPD9[1:0] Pin9 ¥ B
B p B A
& OSPDO[1:0]
17:16 OSPD8[1:0] Ping8 ¥ B
B p B A
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& OSPDO[1:0]
15:14 OSPD7[1:0] Pin7 ¥ B
B p B A
& OSPDO[1:0]
13:12 OSPD6[1:0] Pin6 ¥ B
B p B A
& OSPDO[1:0]
11:10 OSPD5[1:0] Pin5 ¥ B
B p B A
& OSPDO[1:0]
9:8 OSPDA4[1:0] Pind ¥ B
B p B A
&  OSPDO[1:0]
7:6 OSPD3[1:0] Pin3 ¥ B
B p B A
& OSPDO[1:0]
5:4 OSPD2[1:0] Pin2 ¥ B
B p B A
&  OSPDO[1:0]
3:2 OSPD1[1:0] Pinl1 ¥ B
B p B A
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B p B A
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85. GPIl Ox BPWD
EFUSE_MCU_INIT_DATA[1:0] GPIOA_PUD GPIOB_PUD GPIOC_PUD
00 0x6400 0000 0x0000 0100 0x0000 0000
01 0x6400 A000 0x0000 0280 0x0000 0000
10 0x6680 0000 0x0000 0100 0x0000 0A00
11 0x6680 A000 0x0000 0280 0x0000 0A00
Y " 8B~ anN " 168~ ~ 328 " A
31 30 29 28 27 26 25 23 22 21 20 19 18 17 16
‘ PUD15[1:0] I PUD14[1:0] I PUD13[1:0] I PUD12[1:0] ‘ PUD11[1:0] | PUD10[1:0] | PUD9[1:0] | PUDS[1:0]
w w w w w w w w
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
‘ PUD7[1:0] PUD6[1:0] ‘ PUDS5[1:0] ‘ PUDA4[1:0] ‘ PUD3[1:0] ‘ PUD2[1:0] | PUD1[1:0] | PUDO[1:0]
rw w w rw rw rw w w
BB
31:30 PUD15[1:0] Pin15': /I B
B p B A
&  PUDO[1:0]
29:28 PUD14[1:0] Pin14': I} B
B p B A
& PUDO[1:0]
27:26 PUD13[1:0] Pin13': /I B
B p B A
&  PUDO[1:0]
25:24 PUD12[1:0] Pin12': /I B
B p B A
& PUDO[1:0]
23:22 PUD11[1:0] Pin1k': /4 B
B ) B A
& PUDO[1:0]
21:20 PUD10[1:0] Pin1g: /4 B
B p B A
& PUDO[1:0]
19:18 PUD9[1:0] Ping': /4 B
B p B A
& PUDO[1:0]
17:16 PUDS[1:0] Ping: /4 B
B p B A
& PUDO[1:0]
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B p B A
& PUDO[1:0]
13:12 PUDB6[1:0] Pine: /i B
B p B A
&G PUDO[1:0]
11:10 PUDS5[1:0] Pins': /I B
B p B A
& PUDO[1:0]
9:8 PUDA4[1:0] Pin4:: /4 B
B p B A
& PUDO[1:0]
7:6 PUD3[1:0] Pin3: /I B
B p B A
&  PUDO[1:0]
5:4 PUD2[1:0] Pin2:: /4 B
B p B A
& PUDO[1:0]
3:2 PUD1[1:0] Pink: /I B
B p B A
& PUDO[1:0]
1:0 PUDO[1:0] PinQg: /4 B
B p B A
00 ot Mt By”
0l  o::
10 o I
11 G
8.5.5. o - (GPI Ox _ I STAT, x=A..C)
Z ' 0x10
B v ' 0x0000 XXXX
"y 8B~ anN " 16B "~ ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ ISTAT15 ‘ ISTAT14 ‘ ISTAT13 ‘ ISTAT12 ‘ ISTAT11 ’ ISTAT10 ‘ ISTAT 9 ’ ISTAT 8 ‘ ISTAT 7 ’ ISTAT 6 ’ ISTAT 5 ‘ ISTAT 4 ’ ISTAT 3 ‘ ISTAT 2 ’ ISTAT 1 ‘ ISTAT O ‘

r r

r r r r r r r r r r r r r r
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31:16 G G B v
15:0 ISTATy o B (y=0..15)
B p B A
0) N
1 B = "
8.5.6. o ¥ L ( GPl1 Ox _OCTL, x=A..C)
Z ' 0x14
B v ' 0x0000 0000
Ty 8B T AN " 16B " ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘OCTLlS ‘ OCTL14 ‘ OCTL13 ‘ OCTL12 ‘ OCTL11 ‘ OCTLlO‘ OCTL9 ‘ OCTL8 ‘ OCTL7 ‘ OCTL6 ‘ OCTLS ‘ OCTL4 ’ OCTL3 ‘ OCTL2 ’ OCTL1 ‘ OCTLO ‘

rw w w rw w w w rw I\ rw I\ rw rw w rw w
BB
31:16 G G B v
15:0 OCTLy o % LB (y=0.15)
B p B A
0 Fv
¥
8.5.7. o B D ( GPI Ox _BOP, X =A. C)
Z ' 0x18

B v 0x0000 0000

~

Y " 8P T aAN " 16B " " 32B "7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CRI5 ‘ CR14 ‘ CR13 ‘ CRI12 ‘ CR11 ‘ CR10 ‘ CR9 ‘ CR8 ‘ CR7 ’ CR6 ’ CR5 ‘ CR4 ’ CR3 ‘ CR2 ’ CR1 ‘ CRO ‘
w w w w w w w w w w w w w w w w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

‘ BOP15 ‘ BOP14 | BOP13 ‘ BOP12 ‘ BOP11 ‘ BOP10 ‘ BOP9 ‘ BOP8 ‘ BOP7 ‘ BOP6 ‘ BOPS ‘ BOP4 | BOP3 ‘ BOP2 | BOP1 ‘ BOPO ‘

w w w w w w w w w w w w w w w w
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B /B
31:16 CRy ) B y(y=0..15)
B p B A
0 OCTLyB i
1 OCTLYyP w O
15:0 BOPy o BB y(y=0..15)
"B p B A
0 OCTLy B i
1 OCTLyP w 1
8.5.8. 0 (GPI Ox _LOCK, x=A..C)
Z ' 0x1C

B v 0x0000 0000

7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ LKK ‘
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ LK15 l LK14 l LK13 ‘ LK12 ‘ LK11 ‘ LK10 ‘ LK9 ‘ LK8 ‘ LK7 ‘ LK6 ‘ LK5 ‘ LK4 | LK3 ‘ LK2 | LK1 ‘ LKO ‘
B /B
31:17 G G By
16 LKK L
B - a LockKeyQ | - " A
0 GPIO_LOCK 0
1 [WW® MCU B |I° GPIO_LOCK
LOCKKeyQ |
Qi1YQovYQ1lYyY o0V 1
' LOCKKeyQ * LK[15:0] v G A
15:0 LKy ) B y(y=0..15)
B p B A
0 o B
1 LKKB 1 ~ o B
8.5.9. w O( GPI OXELAFSx=A. . C)
Z ' 0x20
By' By EFUSE EFUSE_MCU_INIT_DRADAB 1_ A B O
uw 1" PA4/ PAS5/ PAG6/ PA7/#B3/ PB4 QSPlo~ B 1w T
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PA9/ PA10/ PA11/ PA12/#®#C4/ PCS QSPlo~ B 0ObLB 1
v 0A" 6 By~ ya 86. GPl Ox AFRPYRALO
8-6. GPI Ox _APBPYELO
EFUSE_MCU_INIT_DATA[1:0] | GPIOA_AFSELO | GPIOB_ AFSELO GPIOC_ AFSELO
00 0x0000 0000 0x0000 0000 0x0000 0000
01 0x3333 0000 0x0003 3000 0x0000 0000
10 0x0000 0000 0x0000 0000 0x0033 0000
11 0x3333 0000 0x0003 3000 0x0033 0000
- 8B T AN " 168 " ~ 32B " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ SEL7[3:0] SEL6[3:0] ‘ SEL5[3:0] SEL4[3:0]
w w I\ rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SEL3[3:0] SEL2[3:0] ‘ SEL1[3:0] SELO[3:0]
w w w w
B /B
31:28 SEL7[3:0] Pin 7 w
B p B A
& SELO[3:0]
27:24 SEL6[3:0] Pin 6 w
B p B A
& SELO[3:0]
23:20 SEL5[3:0] Pin 5 w
B p B A
& SELO[3:0]
19:16 SEL4[3:0] Pin 4 w
B p B A
&  SELO[3:0]
15:12 SEL3[3:0] Pin 3 w
B p B A
& SELO[3:0]
11:8 SEL2[3:0] Pin 2 w
B p B A
&  SELO[3:0]
7:4 SEL1[3:0] Pin 1 w
B p B A
& SELO[3:0]
3:0 SELOQ[3:0] Pin 0 w
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B p B A
0000 AFOw =~ By~
0001 AF1w
0010 AF2 w
0011 AF3 w
é
1111 AF15w
8.5.10. w 1( GPI OXELAFSx=A. . C)
Z ' 0x24
Byv' By EFUSE EFUSE_MCU_I NI T_DRADAB 1_ A B O
w 1" PA4/ PAS5/ PAG6/ PA7/8# B3/ PB4 QSPIlo~ B 1w T

PA9/ PA10/ PA11/ PA12/®#C4/ PLCH

QSPlo ™" B OLPF 1

v 0A”7 6 Bv ™ ya 8-7. GPIl Ox ARPYHL 1
87. GPlI Ox_ ABYEL1
EFUSE_MCU_INIT_DATA[1:0] | GPIOA_AFSEL1 | GPIOB_AFSEL1 | GPIOC_AFSEL1
00 0x0000 0000 0x0000 0000 0x0000 0000
01 0x0000 0000 0x0000 0000 0x0000 0000
10 0x0004 4440 0x0000 0000 0x0000 0000
11 0x0004 4440 0x0000 0000 0x0000 0000
Ty ~ 8B~ anN " 168~ ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SEL15[3:0] ‘ SEL14[3:0] ‘ SEL13[3:0] | SEL12[3:0]
w w w w
15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
SEL11[3:0] ‘ SEL10[3:0] ‘ SEL9[3:0] | SELS8[3:0]
w w w w
B /B
31:28 SEL15[3:0] Pin15  w
B p B A
&  SELS8[3:0]
27:24 SEL14[3:0] Pin14 w
B p B A
&  SEL8[3:0]
23:20 SEL13[3:0] Pin13  w
B p B A
&  SELS8[3:0]
19:16 SEL12[3:0] Pin12 w
B p B A
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&  SEL8[3:0]
15:12 SEL11[3:0] Pin 11 w
B p B A
&  SELS8[3:0]
11:8 SEL10[3:0] Pin 10 w
B p B A
&  SELS8[3:0]
74 SEL9[3:0] Pin 9 w
B p B A
&  SEL8[3:0]
3:0 SEL8[3:0] Pin 8 w
B p B A
0000 AFOw -~ By~
0001 AF1w
0010 AF2 w
0011 AF3w
é
1111 AF15 w
8.5.11. B ( GPI Ox _BC, X =A. C)
Z ' 0x28

B v ' 0x0000 0000

Y ~ 8B~ anN " 168 " ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CR15 | CR14 | CR13 ‘ CR12 ‘ CR11 ‘ CR10 ‘ CR9 ‘ CR8 ‘ CR7 ‘ CR6 ‘ CR5 ‘ CR4 | CR3 ‘ CR2 | CR1 ‘ CRO ‘
w w w w w w w w w w w w w w w w
B /B
31:16 G G B v
15:0 CRy ) B y(y=0..15)
B p B A
0 OCTLy# i
1 OCTLyB

231



Z

GigaDevice GD32W51x Y

8.5.12. o B (GP1 OXx_TG, x=A..C)

Z ' 0x2C
B v 0x0000 0000

~

Y " 8B~ aAN " 168 " ~ 328 " A

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ TG15 ‘ TG14 ‘ TG13 ‘ TG12 ‘ TG11 ‘ TG10 ‘ TG9 ‘ TG8 ‘ TG7 ‘ TG6 ‘ TG5 ‘ TG4 ‘ TG3 ‘ TG2 ‘ TG1 ‘ TGO ‘

w w w w w w w w w w w w w w w w
B /B
31:16 G G B v
15:0 TGy 0 B y(y=0..15)

B p B A
0 OCTLy# i
1 OCTLy B
8.5.13. GPI On (GPI Ox _SCFQ®) (x=A
Z ' 0x30
B v' 0x0000 FFFF
TZENag H G o Q A TZE& ~ H
n GP1 O n - n 0 -
n Q bu A
Y "~ 8B~ AN " 168 " ~ 328 " A

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘SCFGlS ‘ SCFG14 l SCFG13 ‘ SCFG12 ‘ SCFG11 ‘ SCFGlO‘ SCFG9 ‘ SCFG8 ‘ SCFG7 ‘ SCFG6 ‘ SCFG5 ‘ SCFG4 ‘ SCFG3 ‘ SCFG2 ‘ SCFG1 ‘ SCFGO ‘

rw w w rw w w w rw w w w w w w w w
B /B
31:16 G G B v
15:0 SCFGy(y= 0~15) o X N B
B p B A
0) I/O [ n
1 110 W nA
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NVIC %: pv— % Sysé:c?)d TZMMPCX |
T § \ AHB1L 1~ sec/priv NSMx_LEN
TZIAC T Ed | o <):(> NSMx_SADD
| e [ Traszone_avare]
; | [
SRAM L * ¥ AHBL n~ sec/priv AHBZ T
|SRAMX|():0| Cs;ﬁg’:l);|():0| TZBMPCX |<):(> (= Sysé:c?)del l AHB2  Hp
slave | (HTzPPC2) HH Tzspc e %" "
cgenoToeC) B,.QZE;‘;?SECI,|<$> R
APB n~ sec/priv | [
- TZBMPC | <+—TZEN—
Trustzone_ Trustzone_ APB T _ TZPCU l
APB n
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30:16 NSM3_LEN[14:0] TZBMPC3 nM ~ 8K o
! NSM3_LEN + NSM3_SADD v 16384 H v

B W 0x4000i NSM3_SADDA

15:13 G G Bv A
13:0 NSM3_SADD[13:0] TzZBMPC3 nv B~ 8K 0~
By T TZEN=1 ([ W n - TZEN=0 ([
W n A
9.4.12. TZSPC " TZPCU TZSPC _DBG_CFG

Z ' 0x200
Pv' " 0Ox000G 00O
B v TZEN=1
TZEN=Bv4w Ox0000 0003

B TZPCU _TZSPC_SAM_TFGBGPAM w1l H
n 7 QA B TZPCU_TZSPC_SAM_TFOGBGPAM
u I ) 7 n 7 QA
bi LA
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7 S 33 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved SPNIDEN| SPIDEN | NIDEN | IDEN
B /B
31:4 G G BvA
3 SPNIDEN n - - a B
B p B A
o - o~
T a n "~ -
2 SPIDEN n- "~ a B
B p B A
o - o~
1 a .
1 NIDEN . a B
B p B A
o - o~
1 a -
0 IDEN - a B
B p B A
o N
1 4 ~ 7
9.5. TZBMPCO
TZBMBCn ‘0O%00A 0800
TZBMBC n ‘0400A 0800
9.5.1. TzZzBMPCG® " TZPCU _TZBMPCO _CTL
Z ° 0x00

B v ' 0x0000 0000

nD

7 ~ 328 " A
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SRWA |SECST]
Reserved
CFG ATCF(Q
rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ‘ LK ‘
rw
B /B
31 SRWACFG n /Q n SRAM B
B p B A
0 Q n SRAM
1 Q n SRAM
30 SECSTATCFG n B
B p B A
0) TZBMPC n ' TZBMPC b nv t TZBMPC
Y n - nv 1 TZBMPC 4N
1 TZBMPC n 4' 4B TZBMPC b nv TZBMPC
u n
29:1 G G Bv A
0 LK TZBMPC L B
B p B A
0 b TZBMPC L
1 TZBMPC L
: "N B W B[ B kb B A
95.2. TZBMPCO y> TZPCU_TZBMPCO _ VECyY
Z " 0x0100 +""0yx04 0O tyo 7
Bv' OXFFFF FFFF
TZEN=1 B v A
TZEN=O BPvy OX0000 0O0O0O
nD
7 S 38 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
B
B(30+B(294B(28+HB(27+HB(26+B(25+B(24+B(23HB(22+{B(214+B(20+B(19+{B(18+HB(17+B(16H
S 31+ 3
y) y) y) y) y) y) y) y) y) y) y) y) y) y) y)
y)
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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GigaDevice
B(15+B(14+4{B(13+{B(12HB(11+{B( 10+
B(9+3B(8+3/B(7+3/B(6+3B(5+3/B(4+3[B(3+3B(2+3|B(1+3[B(0+3
y) y) y) y) y) y)
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B /B
310 B(x +32*y) y n B x,x=0..31
B p B A
0: X n
X n
9.5.3. TZBMPCO 0" TZPCU_TZBMPCO_LOCKDO
Z " 0x10
Pv" O0Ox0000 0O0O0O
r]D
7 " 3B A
D7 BQw K v B Av B a [ BVA
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved LKUB| LKUB| LKUB| LKUB] LKUB| LKUB| LKUB| LKUB
rwo r wo rwo r wo rwo r wo rwo r wo
B /B
31:8 G G BvA
7:0 LKUBJ7:0] 0-7 n B
B p B A
0x0000 0000 n
0x0000 0001' ~ 0 n
0x0000 000F SRAMO n

9.6.

TZBMRCp
TZBMRC n

TZBMPC1

"0B00A 0COO
" 0M00A 0COO
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GigaDevice
9.6.1. TzBMPC1 " TZPCU_ _TZBMPC1 CTL
Z " 0x00
B v " 0x0000 0000
nD
7 "33 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SRWACSECST
Reserved
G CFG
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved | LK ‘
B /B
31 SRWACFG n /Q n SRAM B
B p B A
o) Q n SRAM
1 Q n SRAM
30 SECSTATCFG n B
B p B A
o) TZBMPC n ' TZBMPC b nVv t TZBMPC
Y n - nv t TZBMPC Y
1 TZBMPC n W' v B TZBMPC b nv TZBMPC
W n
29:1 G G Bv A
0 LK: TZBMPC L B
B p B A
0 b TZBMPC L
1 TZBMPC L
: "N B W B[ B kb B A
9.6.2. TZBMPC1 y> TZPCU_TZBMPC1l _ VECy
Z ' 0x0100 +770yx 04 0O tyo 7
Bv' OXFFFF FFFF
TZEN=1 B v A
TZEN=O BPvy OXO0000 0O0O0O
r‘lD
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7 S 33 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
B(31+B(304B(29+{B(28+B(274B(26+B(254{B(24+B(23+4B(224+{B(214HB(204B(194B(18+4B(17+B(16+
y) y) y) y) y) y) y) y) y) y) y) y) y) y) y) y)
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
B(154B(14+4B(134B(124HB(114+{B(10-+
B(9+3B(8+3/B(7+3/B(6+3B(5+3[B(4+3B(3+3|B(2+3[B(1+3B(0+3
y) y) y) y) y) y)
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B /B
31:.0 B(x +32*y) y n B X x=0.31
B p B A
0} X n
. X n
9.6.3. TZBMPC1 0" TZPCU_ _TZBMPC1 _ LOCKDO
Z '0x10
Pv' Ox0000 OOOO
r]D
7 S 337 A
7 BQW ~ »p K v B Az B a B [ BVvA
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ‘LKUB‘LKUB‘LKUB‘LKUB‘LKUBILKUB‘LKUBILKUB
rwo rwo rwo rwo rwo rwo rwo rwo
B /B
31:8 G G BvA
7:0 LKUBJ7:0] - 0-7 n B
B p B A
0x0000 0000 n
0x0000 0001 - 0 n

0x0000 000F SRAM1
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9.7. TZBMPC2
TZBMRCn "0%00B 0000O
TZBMRCn "0400B 00O0O
9.7.1. TZBMPCZ " TZPCU_ _TZBMPC2 CTL
Z " 0x00
B v " 0x0000 0000
nD
7 "33 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SRWACSECST
Reserved
G CFG
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved | L K ‘
B /B
31 SRWACFG n /Q n SRAM B
B p B A
o) Q n SRAM
1 Q n SRAM
30 SECSTATCFG n B
B p B A
o) TZBMPC n ' TZBMPC b nv 1 TZBMPC
Y n - nv t TZBMPC Yoo
1 TZBMPC n yw' 4B TZBMPCb nv TZBMPC
W n
29:1 G G Bv A
0 LK TZBMPC L B
B p B A
0 b TZBMPC L
1 TZBMPC L
: "N B W B[ B kb B A
9.7.2. TZBMPC2 y> TZPCU_TZBMPC2 VECy

Z '0x100 + "0Dy0#4 © yo 15
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Bv' OXFFFF FFFF

TZEN=1 By A

TZEN=0 B vy OXOO0O00AO0000O
nD

7 S 3B A

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

B(314HB(304B(294B(284B(274B(26+B(25+B(24+B(234{B(224B(214B(204+{B(19+4B(184+{B(17+B(16H

y) y) y) y) y) y) y) y) y) y) y) y) y) y) y) y)
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

B(15HB(144B(13+{B(12HB(11+{B(10H+H
B(9+3B(8+3B(7+3B(6+3B(5+3B(4+3B(3+3/B(2+3B(1+3B(0+3

y) y) y) y) y) y)
B /B
31.0 B(x +32*y) y n B x,x=0..31
B p B A
o . X n
r y X n
9.7.3. TZBMPC2 0" TZPCU_TZBMPC2 _ LOCKDO
Z " 0x10
Pv" Ox0000 0O0O0O
nD
7 "33 A
D7 BQW ~ »p K v B Az B a B [ BVvA
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘LKUB*LKUBJ{LKUB*LKUB* LKUBL{LKUBJ‘ LKUB{ LKUB‘ LKUB‘ LKUB‘ LKUB‘ LKUB‘ LKUB‘ LKUB‘ LKUB‘ LKUB‘

rwo r wo rwo r wo rwo rwo r wo r wo rwo r wo rwo r wo rwo r wo rwo r wo
B /B
31:16 G G Bv A
15:0 LKUB[15:0] . 015 n B
B p B A
0x0000 0000 n
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0x0000 0001" - 0 n
0x0000 00OFF SRAM2 n
9.8. TZBMPCS3
TZBMBCn "0%00B 0400
TZBMBC n ‘'0400B 0400
9.8.1. TZBMPC3 " TZPCU _TZBMPC3 _CTL
Z ' 0x00
B v ' 0x0000 0000
r]D
7 "33 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SRWACSECST
Reserved
G CFG
rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ’ LK ‘
rw
B /B
31 SRWACFG n /Q n SRAM B
B p B A
0 Q n SRAM
Q n SRAM
30 SECSTATCFG n B
B p B A
o) TZBMPC n y' TZBMPC b nv 1t TZBMPC
Y n - nv 1t TZBMPC ¥ on
1 TZBMPC n 4' 4B TZBMPCb nv TZBMPC
u n
29:1 G G Bv A
0 LK TZBMPC L B
B p B A
0 b TZBMPC L
1 TZBMPC L
‘ n B % B [ Bte  BA
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GigaDevice
9.8.2. TZBMPC3 y> TZPCU_TZBMPC3 VECYy
Z ' 0x100 + "Dy04 ©® Yo 23
Bv' OXFFFF FFFF
TZEN=1 By A
TZEN=0O Bvwy OXx0000 00O0O
r]D
7 "33 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
B(314B(30+H{B(294+{B(28+B(274B(26+B(25+{B(244+B(23+B(224+{B(214HB(20+B(194B(18+{B(17+B(16+
y) y) y) y) y) y) y) y) y) y) y) y) y) y) y) y)
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
B(154B(144B(134B(124B(114+B(10+
B(9+3B(8+3/B(7+3/B(6+3B(5+3[B(4+3B(3+3|B(2+3[B(1+3|B(0+3
y) y) y) y) y) y)
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B /B
31:0 B(x + 32 *y) y n B x, x=0..31
"B p B A
0) X n
T X n
9.8.3. TZBMPCS3 0" TZPCU_TZBMPC3_LOCKDO
Z " 0x10
Bv  Ox0000 OOOO
nD
7 S 3B A
p7 B QW ~ p K v B A~ B a B [ Bv A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved LKUBZLKUBZLKUB3LKUB4LKUB]JLKUB]JLKUB]ILKUB]
r wo r wo r wo r wo r wo r wo r wo r wo
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LKUBILKUBILKUBILKUBILKUB]ILKUB] LKUB| LKUB| LKUB| LKUB| LKUB| LKUB|{ LKUB| LKUB|] LKUB| LKUB
rwo r wo rwo r wo rwo rwo r wo r wo rwo r wo rwo r wo rwo r wo rwo r wo
B /B
31:24 G G BvA
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GigaDevice
23:0 LKUB[23:0] . 023 B
B p B A
0x0000 0000 n
0x0000 0001' - . 0
0x0000 OFFF SRAM3 n
9.9. TZ1 AC
TZIAC n * 0x500A 0400
TZIAC n * 0x400A 0400
9.9.1. TZI AC g 0" TZPCU_TZI1I ACT I NTENDO
Z ' 0x00
B v 0x0000 0000
n D
G a T A
7 S 33 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMEROI
SPIOIE Reserved USBFSIE Reserved
E
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USART2I | USARTL1I FWDGTI | WWDGTI TIMERSI | TIMER4I | TIMERSI | TIMER2I | TIMER1I
12C1IE 12COIE Reserved Reserved | SPI1IE Reserved
E E E E E E E E E
w w w w w w w r w w 2 w 2
B /B
31 SPIOIE SPI0 T a B8
B p B A
0 SPI0 T
1 a SPIO T
30 TIMEROIE TIMERO T a P
B p B A
0} TIMERO T
1 3 TIMERO T
29:27 G G By A
26 USBFSIE USBFS T a P
B p B A
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GigaDevice
0} USBFS
1 a USBFS
25:16 G G Bv A
15 I2C1IE 12C1 T a B
B p B A
0} 12C1 T
1 a I2C1 T
14 I2COIE 12C0 T a B8
B p B A
0 12C0 T
1 aq I2C0 T
13:12 G G BvA
11 USART2IE USART2 T a4
B p B A
0) USART2
1 a USART2
10 USARTI1IE USART1 T a4
B p B A
0) USART1
1 a USART1
9 G G BvA
8 SPI1IE SPI1 T a P
B p B A
0) SPI1 T
1 a SP1 T
7 FWDGTIE FWDGT T a4
B p B A
0) FWDGT
1 a FWDGT
6 WWDGTIE WWDGT T a
B p B A
0) WWDGT
1 a WWDGT
5 G G Bv A
4 TIMERSIE TIMERS T a
B p B A
0) TIMERS
1 3 TIMERS
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GigaDevice
3 TIMERA4IE TIMER4 T a B
B p B A
0) TIMER4 T
1 a TIMER4 T
2 TIMER3IE TIMERS3 T a P
B p B A
0) TIMER3 T
1 a TIMER3 T
1 TIMERZ2IE TIMER2 T a B
B p B A
0 TIMER2 T
1 a TIMER2 T
0 TIMER1IE TIMER1 T a B
B p B A
0) TIMER1 T
1 a TIMER1L T
9.9.2. TZI AC g I TZPCU_TZI1I ACT I NTEN1
Z ' 0x04
B v ' 0x0000 0000
n D
G a T
7 S 3B A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SYSCFGI
Reserved EXTIE FMCIE |FLASHIE | RCUIE [Reserved| DMA1IE | DMAOIE PMUIE RTCIE Reserved SDIOIE
E
w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ICACHEI TIMER16!|TIMER15I USARTOI
PKCAUIE | TRNGIE HAUIE CAUIE ADCIE TSIE CRCIE HPDFIE Reserved Reserved Reserved
E E E E
rw w rw w rw rw w w w w w w
B /B
31:29 G G BvA
28 EXTIE EXTI T a B
B p B A
0 EXTI T
1 a EXTI T
27 FMCIE FMC T a B
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B p B A
0) FMC T
1 a FMC T
26 FLASHIE FLASH T a
B p B A
0) FLASH
1 a FLASH
25 RCUIE RCU T B
B p B A
0) RCU T
1 a RCU T
24 G G Bv A
23 DMALIE DMA1 T B
B P B A
0) DMA1 T
1 a DMA1 T
22 DMAOIE DMAO T
B p B A
0 DMAO T
1 a DMAO T
21 SYSCFGIE SYSCFG a
B P B A
0) SYSCFG
1 a SYSCFG
20 PMUIE PMU T B
B p B A
0) PMU T
1 a PMU T
19 RTCIE RTC T B
B 5} B A
0) RTC T
1 a RTC T
18:17 G G Bv A
16 SDIOIE SDIO T B
B p B A
0) SDIO T
1 a SDIO T
15 PKCAUIE PKCAU T a
B p B A
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GigaDevice
0) PKCAU
1 a PKCAU
14 TRNGIE TRNG T a4
B p B A
0 TRNG T
1 a TRNG T
13 HAUIE HAU B p B A
0 HAU T
1 a HAU T
12 CAUIE CAU T a B
B p B A
0 CAU T
1 a CAU T
11 ADCIE ADC T a P
B p B A
0 ADC T
1 a ADC T
10 ICACHEIE ICACHE T a B
B p B A
0 ICACHE T
1 a ICACHE T
9 TSIIE TSI T a P
B p B A
0 TSI T
1 a TSI T
8 CRCIE CRC T a B
B p B A
0 CRC T
1 a CRC T
7 HPDFIE HPDF T a
B p B A
0 HPDF T
1 a HPDF T
6:5 G G BvA
4 TIMER16IE TIMER16 T a P
B p B A
0) TIMER16 T
1 a3 TIMER16 T
3 TIMERI1S5IE TIMER15 T a B
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B p B A
0) TIMER15 T
1 a TIMER15 T
2 G G Bv A
1 USARTOIE USARTO T a B
B p B A
0 USARTO T
1 a USARTO T
0 G G Bv A
9.9.3. TZI AC g 2 TZPCU_TZI1I ACT I NTEN2
Z ' 0x08
B v ' 0x0000 0000
r] D
G a T A
7 S 337 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
QSPI_FL | SQPI_PS
12S1_AD | WIFI_RFI QSPI_FL | SQPI_PS
WIFIE DCIIE ASHREGI | RAMREG EFUSEIE Reserved
DIE E ASHIE RAMIE
E IE
w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TZBMPC TZBMPC TZBMPC TZBMPC
Reserved SRAM3IE SRAM2IE SRAML1IE SRAMOIE Reserved TZIACIE | TZSPCIE
3_REGIE 2_REGIE 1_REGIE 0_REGIE
rw rw w w w w r w w w
B /B
31 WIFIIE Wi-F i T a P
B p B A
0 Wi-F i T
1 3 WiFi T
30 DCIIE DCI T a B8
B p B A
0 DCI T
1 a DCI T
29 12S1_ADDIE 12S1_ADD T a4
B p B A
0 12S1_ADD T
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1 a 12S1_ADD T
28 WIFI_RFIE Wi-F iRF

B

p B
0} Wi-F iRF
1 a WiFiRF
27 QSPI_FLASHREGIE QSPI FLASH REG T a B
B p B A
0} QSPI FLASH REG T
1' a QSPIFLASH REG

T
SQPI_PSRAMREGIE SQPI PSRAMREG

26

A
o SQPI PSRAMREG

T
SQPI PSRAMREG

T a b
B p B

1 a
25 QSPI_FLASHIE QSPI FLASH
B

0

f5) B

>
B
=

QSPI FLASH

T
1 a QSPIFLASH T
24 SQPI_PSRAMIE SQPI PSRAM

T a b
B p B A
0} SQPI PSRAM
1 3 SQPIPSRAM
23 EFUSEIE

EFUSE T a &
B p B A
0) EFUSE T
1 a EFUSE T
G G BvA
11 TZBMPC3_REGIE

22:12

TZBMPC3 REG

T a P
B p B A

0} TZBMPC3 REG

1 3 TZBMPC3REG

10 SRAMSIE

SRAM3 T a °»
B p B A
0 SRAM3 T
1 a SRAM3 T
TZBMPC2 REGIE TZBMPC2 REG

T a P
B p B A

0} TZBMPC2 REG
1 a3 TZBMPC2REG
SRAMZ2IE SRAM2

T a ¢
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B p B A
0 SRAM2 T
1 a SRAM2 T
7 TZBMPC1_REGIE TZBMPC1 REG T a B
B p B A
0) TZBMPC1 REG T
1 a TZBMPC1REG T
6 SRAMLIE SRAM1 T a B
B p B A
0 SRAM1 T
1 a SRAM1 T
5 TZBMPCO_REGIE  TZBMPCO T a B
B p B A
0) TZBMPCO T
1 a TZBMPCO T
4 SRAMOIE SRAMO T a P
B p B A
0 SRAMO T
1 a SRAMO T
3:2 G G Bv A
1 TZIACIE TZIAC T a P
B p B A
0) TZIAC T
1 3 TZIAC T
0 TZSPCIE TZSPC T a B8
B p B A
0 TZSPC T
1 a TZSPC T
9.94. TZI1 AC 0" TZPCU_TZI1I AC_STATO
Z " 0x10
B v ' 0x0000 0000

31 30

nD

29 28 27

3B - A

26 25 24 23 22 21 20 19 18

17

16

TIMEROI
SPIOIAF

AF

Reserved

USBFSIA
Reserved

E

r r

r
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USART2I [ USART1I FWDGTI [ WWDGTI TIMERSI | TIMER4I | TIMERSI | TIMER2I | TIMER1I
12C1IAF | 12COIAF Reserved Reserved | SPILIAF Reserved
AF AF AF AF AF AF AF AF AF
r r r r r r r r r r r r
B /B
31 SPIOIAF SPIO Hp B
0 O SPIO Hp
1 SPIO Hp
30 TIMEROIAF TIMERO HD B
0 O TIMERO Hup
1 TIMERO Hp
29:27 G G Bv A
26 USBFSIAF SPIO Hp B
0 0 USBFS Hp
1 USBFS Hp
25:16 G G BvA
15 I2C1IAF 12C1 HD B
0 0 12c1 HD
1 12C1 Hp
14 I2COIAF 12CO Hp B
0 0 12¢0 HB
1 12C0 HB
13:12 G G BvA
11 USART2IAF USART?2 Hp B
0 0 USART2 Hp
1 USART2 HB
10 USARTLIAF USART1 HD B
0 0 USART1 HD
1 USART1 HD
9 G G Bv A
8 SPI1IAF SPI1 HD B
0 0 sP1 HD
1 SPI1 HD
7 FWDGTIAF FWDGT Hp B
0 0 FWDGT Hp
1 FWDGT HB
6 WWDGTIAF WWDGT HD B

273



Z

GD32W51x Y
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0 O WWDGT HB
1 WWDGT Hp
5 G G Bv A
4 TIMERS5IAF TIMER5S HD B
0 0 TIMERS Hp
1 TIMER5 Hp
3 TIMER4IAF TIMER4 HD B
0 0 TIMER4 Hp
1 TIMER4 Hp
2 TIMER3IAF TIMER3 HD B
0 0 TIMERS3 Hp
1 TIMER3 Hp
1 TIMER2IAF TIMER2 HD B
0 0 TIMER2 Hup
1 TIMER2 Hp
0 TIMER1IAF TIMER1 HD B
0 0 TIMER1 Hp
1 TIMER1 Hp
9.95. TZ1 AC 1" TZPCU _TZI AC_STAT1
Z ' 0x14
B v' 0x0000 0000
n D
7 S 33 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLASHIA SYSCFGI
Reserved EXTHAF | FMCIAF RCUIAF | Reserved | DMA1IAF | DMAOIAF PMUIAF | RTCIAF Reserved SDIOIAF
F AF
r r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PKCAUIA ICACHEI TIMER16!|TIMER15I USARTOI
TRNGIAF | HAUIAF | CAUIAF | ADCIAF TSIAF CRCIAF |HPDFIAF Reserved Reserved Reserved
F AF AF AF AF
r r r r r r r r r r r r
B /B
31:29 G G BvA
28 EXTIIAF EXTI Hp B
0 0 EXTI HD
1 EXTI Hp
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27 FMCIAF FMC HD B
0 0 FMC Hp
1 FMC HD

26 FLASHIAF FLASH HD B
0 0 FLASH HB
1' FLASH Hp

25 RCUIAF RCU HD B
0 0 RcCU Hp
1 RCU Hp

24 G G Bv A

23 DMALIAF DMA1 HD B
0 0 DMA1 Hp
1 DMAl HD

22 DMAOIAF DMAO HD B
0 0 DMAO HD
1 DMAO Hp

21 SYSCFGIAF SYSCFG Hp B
0 0 SYSCFG Hp
1 SYSCFG HD

20 PMUIAF PMU Hip B
o0 0 PMU HD
1 PMU Hp

19 RTCIAF RTC HD B
0 0 RTC HB
1 RTC HB

18:17 G G Bv A

16 SDIOIAF SDIO Hp B
0 0 SDblo HB
1 SDIO HB

15 PKCAUIAF PKCAU Hip B
0 0 PKCAU HD
1' PKCAU Hp

14 TRNGIAF TRNG Hp B
0 0 TRNG Hp
1 TRNG HB

13 HAUIAF HAU Hip B
0 0 HAU HD
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12 CAUIAF CAU HD B
0 0 CAU Hp
1 CAU Hp
11 ADCIAF ADC Hp B
0 0 ADC Hp
1 ADC Hp
10 ICACHEIAF ICACHE HD B
0 O ICACHE HD
1' ICACHE HD
9 TSIIAF TSI HD B
o0 0 TSI Hp
1 TSI Hp
8 CRCIAF CRC Hip B
0 0 CRC Hp
1 CRC Hp
7 HPDFIAF HPDF HD B
0 0 HPDF Hp
1 HPDF Hp
6:5 G G BvA
4 TIMER16IAF TIMER16 HB B
0 0 TIMER16 Hp
1 TIMER16 Hp
3 TIMER15IAF TIMER15 HD B
0 0 TIMER15 Hup
1 TIMER15 Hp
2 G G Bv A
1 USARTOIAF USARTO Hp B
0 0 USARTO HD
1" USARTO Hp
0 G G Bv A
9.9.6. TZ1 AC 2 TZPCU _TZI AC_STAT?2
Z ' 0x18

B v ' 0x0000 0000

nD
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F F F
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F
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TZIACIAF

TZSPCIA

F

r

B /B

31 WIFIAF

30 DCIIAF

29 12S1_ADDIAF

28 WIFI_RFIAF

27 QSPI_FLASHREGIA

F

26 SQPI_PSRAMREGIA

F

25 QSPI_FLASHIAF

24

SQPI_PSRAMIAF

23 EFUSEIAF

r r r r r r
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Wi-F i
HB

WiF i
o
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HB

DCI
o 0
1 DCl

DCI
Hb

12S1_ADD Hp B
0 0 12S1_ADD
1" 12S1_ADD

Ho
HB

Wi-F iRF HD B
0 0 WiFRF
1 WiF RF

HB
HD

QSPI FLASHREG Hp B
) 0  QSPIFLASH REG
1" QSPI FLASH REG

Ho
HB

SQSPI PSRAM REG HuB B
0 O SQSPIPSRAMREG
1' SQSPI PSRAM REG

HB
HB

QSPI FLASH Hu B
0 0 QSPIFLASH
1' QSPIFLASH

HB
HB

SQPI PSRAM HuB B
0 0 SQPIPSRAM
1 SQPI PSRAM

HB
HB

EFUSE
0 0

Hup p
EFUSE
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1 EFUSE Hp
22:12 G G Bv A
11 TZBMPC3_REGIAF TZBMPC3 REG Hp B
0 0 TZBMPC3REG HB
1 TZBMPC3 REG HB
10 SRAMB3IAF SRAM3 HD B
0 0 SRAM3 Hp
1' SRAM3 HD
9 TZBMPC2_REGIAF TZBMPC2 REG Hp B
0 0 TZBMPC2REG HB
1 TZBMPC2 REG HB
8 SRAM2IAF SRAM2 HD B
0 0 SRAM2 HD
1 SRAM2 HD
7 TZBMPC1_REGIAF TZBMPC1 REG HD B
0 0 TZBMPC1lREG HB
1 TZBMPC1 REG HB
6 SRAMLIAF SRAM1 HD B
0 0 SRAML HD
1 SRAM1 HD
5 TZBMPCO_REGIAF TZBMPCO REG HB B
0 0 TZBMPCOREG HB
1 TZBMPCO REG HB
4 SRAMOIAF SRAMO Hip B
0 0 SRAMO HD
1 SRAMO Hp
3:2 G G Bv A
1 TZIACIAF TZIAC Hip B
0 U TzIAC HD
1 TzIAC Hp
0 TZSPCIAF TZSPC Hp B
0 0 TzZSPC HB
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B v ' 0x0000 0000
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7 S 33" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMEROI USBFSIA
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AFC FC
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USART2I [ USART1I FWDGTI [ WWDGTI TIMERSI | TIMER4I | TIMERSI | TIMER2I | TIMER1I
12C1IAFC | 12COIAFC Reserved Reserved | SPI1IAFC Reserved
AFC AFC AFC AFC AFC AFC AFC AFC AFC
w w w w w w w w w w w w
B /B
31 SPIOIAFC SPIO B
B p BA
0}
1 SPIO
30 TIMEROIAFC TIMERO B
B f5) B A
o
1 TIMERO
29:27 G G BvA
26 USBFSIAFC USBFS B
B F5) B A
o
1 USBFS
25:16 G G BVA
15 12C1IAFC 12C1 B
B F5) B A
o
1 12C1
14 12COIAFC 12C0 B
B p B A
o
1 12C0
13:12 G G BVA
11 USART2IAFC USART2 B
B p BA
o
T USART2
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10 USARTI1IAFC USART1
B p BA
o
1 USART1
9 G G BvA
8 SPI1IAFC SPI1
B p BA
o
1 SPI1
7 FWDGTIAFC FWDGT
B p BA
0)
1 FWDGT
6 WWDGTIAFC WWDGT
B p BA
o
1 WWDGT
5 G G BvA
4 TIMERSIAFC TIMERS
B p BA
o
1 TIMERS
3 TIMERA4IAFC TIMER4
B p BA
o
1 TIMER4
2 TIMERSIAFC TIMERS
B p BA
o
1 TIMERS
1 TIMERZ2IAFC TIMER2
B p BA
o
1 TIMER2
0 TIMER1IAFC TIMER1
B p B A
o
1 TIMER1
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Z ' 0x&
B v 0x0000 0000
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7 S 33" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLASHIA DMAL1IAF [ DMAOIAF | SYSCFGI SDIOIAF
Reserved EXTIIAFC | FMCIAFC RCUIAFC | Reserved PMUIAFC | RTCIAFC Reserved
FC C C AFC (03
w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PKCAUIA | TRNGIAF ICACHEI HPDFIAF TIMER16! | TIMER15I USARTOI
HAUIAFC | CAUIAFC | ADCIAFC TSIIAFC |CRCIAFC Reserved Reserved Reserved
FC C AFC C AFC AFC AFC
w w w w w w w w w w w w
B /B
31:29 G G BvA
28 EXTHAFC EXTI B
B f5) B A
o
) EXTI
27 FMCIAFC FMC B
B p BA
o
1 FMC
26 FLASHIAFC FLASH B
B F5) B A
0
) FLASH
25 RCUIAFC RCU B
B p BA
o
! RCU
24 G G BVvA
23 DMAL1IAFC DMA1 B
B p BA
o
' DMA1
22 DMAOIAFC DMAO B
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o
1 DMAO
21 SYSCFGIAFC SYSCFG
B p B A
o
1 SYSCFG
20 PMUIAFC PMU
B p B A
o
' PMU
19 RTCIAFC RTC
B p BA
0)
1 RTC
18:17 G G BvA
16 SDIOIAFC SDIO
B p BA
0)
1 SDIO
15 PKCAUIAFC PKCAU
B F5) B A
o
1 PKCAU
14 TRNGIAFC TRNG
B p BA
o
1 TRNG
13 HAUIAFC HAU
B F5) B A
o
1 HAU
12 CAUIAFC CAU
B p BA
o
' CAU
11 ADCIAFC ADC
B F5) B A
o
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1 ADC
10 ICACHEIAFC ICACHE B
B p B A
o
1 ICACHE
9 TSIIAFC TSI B
B p B A
o
' TSI
8 CRCIAFC CRC B
B p BA
0}
T CRC
7 HPDFIAFC HPDF B
B f5) B A
o
' HPDF
6:5 G G BvA
4 TIMER16IAFC TIMER16 p
B p BA
o
1 TIMER16
3 TIMER15IAFC TIMER15 B
B p BA
o
1 TIMER15
2 G G Bv A
1 USARTOIAFC USARTO B
B p BA
o
1 USARTO
0 G G Bv A
9.9.9. TZ1 AC Z TZPCU _TZI ACTSTATC?2
Z ' 0x&

B v ' 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
12S1_AD |WIFI_RFI | QSPI_FL | SQPI_PS | QSPI_FL | SQPI_PS | EFUSEIA
WIFIIAFC | DCIIAFC Reserved
DIAFC | AFC |ASHIAFC |[RAMIAFC|ASHIAFC |RAMIAFC|  FC
w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TZBMPC TZBMPC TZBMPC TZBMPC
SRAM3IA SRAM2IA SRAM1IA SRAMOIA TZIACIAF | TZSPCIA
Reserved 3_REGIA 2_REGIA 1_REGIA 0_REGIA Reserved
FC FC FC FC c FC
FC FC FC FC
w w w w w w w w w w
B /B
31 WIFIIAFC Wi-F i B
B f5) B A
o
) Wi-F i
30 DCIIAFC DCI B
B p BA
0)
T DCI
29 12S1_ADDIAFC 12S1_ADD B
B F5) B A
o
T 12S1_ADD
28 WIFI_RFIAFC Wi-F RF B
B p BA
o
T Wi-F iRF
27 QSPI_FLASHREGIA QSPI FLASHREG B
FC B p BA
0
T QSPI FLASHREG
26 SQPI_PSRAMREGIA SQPI PSRAMREG g
FC B p BA
o
T SQPI PSRAMREG
25 QSPI_FLASHIAFC  QSPI FLASH B
B F5) B A
0
T QSPI FLASH
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24 SQPI_PSRAMIAFC SQPI PSRAM
B p B A
o
1 SQPI PSRAM
23 EFUSEIAFC EFUSE
B p BA
o
1 EFUSE
22:12 G G BvA
11 TZBMPC3_REGIAFC TZBMPC3 REG
B p BA
0)
1 TZBMPC3 REG
10 SRAMSIAFC SRAM3
B f5) B A
o
1 SRAM3
9 TZBMPC2_REGIAFC TZBMPC2 REG
B p BA
o
1 TZBMPC2 REG
8 SRAM2IAFC SRAM2
B F5) B A
o
1 SRAM2
7 TZBMPC1_REGIAFC TZBMPC1 REG
B p BA
o
1 TZBMPC1 REG
6 SRAMI1IAFC SRAM1
B p BA
o
1 SRAM1
5 TZBMPCO_REGIAFC TZBMPCO REG
B p B A
o
1 TZBMPCO REG
4 SRAMOIAFC SRAMO

B
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1 SRAMO
3:2 G G Bv A
1 TZIACIAFC TZIAC B
B P B A
0
1 TZIAC
0 TZSPCIAFC TZSPC B
B p B A
o)
1 TZSPC
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10.1.
Oo W U Ty A E
A
CRC Y "Ha 32 CRC A
10.2. h
A 326 ¥ A G 328 - T [ % v 4e
AHB '
A b " 88 TTYLi T Ky a
A * 0x4C11DB7
X32+X26+X23+x22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+l
323 CRC Ly CRC A

10 CRCHY'H

S — - (328 )

CRC i1"H
0x4C11DB7
AHB
¥
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A CRC Y"H Y 328 * CRC_DATA 1 O
- b ) CRC_CTL CRC_DATA * CRC
i"H 6 o % CRC_DATA T A
- G 328 CRC ~ w328 ~ A~ AHB bw
A
A L 3, @ 8B CRC_FDATAA

- CRC_FDATAL CRC " kv R Ty Q bA
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10.4. CRC
CRC ‘'0xBO2 3000
CRC n "0x4002 3000
10.4.1. (CRC_DATA
Z ' 0x00
Pv' OXFFFF FFFF
7 ~ 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DATA[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA[15:0]
w
B /B
31:0 DATA[31:0] CRC B
p~ 7 QA
G - Q" 4" Ay Q" b ¥
w0 [ CRC A
10.4.2. (CRC_FDATA)
Z ' 0x04
Pv' O0Ox0000 0O0O0O
7 ~ 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
’ G FDATA[7:0]
w
B /B
31:8 G G B v
7:0 FDATA[7:0] B
p~ 7 QA
‘ﬁI)CRC 7A Kv“l‘T GI‘IITKV A bT
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CRC_CTL A
10.4.3. L (CRC_OTL
Z '0x08
By' 0x0000 0000
7 ~ 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ RST ‘
rs
BB
31:1 G G B v
0 RST B 1" y B CRC_DATA Ny i v u OXFFFFFFFF B
p A B CRC_FDATA A
p~ 7 QA
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11. "~ TRNG~
11.1.
0 " TRNG Ve 32 v A
11.2. h
A Hea W 40e TRNG_CLK ’
A 328 * - W e v A
11.3. w

111. TRNG

AHB 32F

TRNG_CTL TRNG_STAT TRNG_DATA
HCLK ¢

LFSR
A
TRNG_CLK T
A H™ ¥ [We i B " LFSRy
T Wae 32 A
3 @ ¥ ALFSR TRNG_CLKR & RCU

" T b TRNG_CLK " b HCLK " A

“LFSIR "LFSR ¥ 32 [ TRNG_DATA A
. W TRNG_CLKAW 0 * v
TRNG_STAT i B T TRNG_CTL TRNGPE
1 Y 1T A
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Y ¥ 4w TRNG b ‘
1~ a T ° * v 0WeT
2" 3 TRNGENS’
3 T 0 ° TRGN_STAT - SEIF=0 CEIF=0 f DRDY=1 H
T vy 6 A
FIPS PUB 140 T Ve G b a A Ve
bH A b FWe b v
© a A
11.3.2.
TRNG_CLK VY6 HCLK 1/ 168 CECS CEIBF 1A 7 ¢
TRNG_CLKCLK C E I BFA e’
A
v 64a TRNG_CLK pbid T, b " SECS
SEIBF BA - T v b a -~ f b SE IBFA
H TRNGEN 1Y B * TRNG A
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11.4. TRNG
TRNGI "0x5C@B®O00
TRNG n "0x4C06 0800
11.4.1. L " TRNG_CTL
Z " 0x00
Pv' Ox0000 O0OOO
7 "33 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ’TRNGI‘TRNGEl G ‘
rw rw
BB
31:4 G G Bv A
3 TRNGIE T a B~ DRDY SEIF CEIF# B B L DeT A
0 TRNG T
1 a TRNGT
2 TRNGEN TRNGa B
0 TRNG
1 a TRNG
1:0 G G Bv A
11.4.2. " TRNG_STAT
Z ' 0x04
Pv' Ox0000 O0OOO0O
7 S 33" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ SEIF‘ CEI F‘ G ‘ SECS‘ CECS‘ DRDY‘
rc_w rc_w r r r
B /B
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6 SEIF T B
64 @ B i v 32 0 1 [+ B
1A
0 (
1 [ AQo B
5 CEIF T b
TRNG_CLK ¥ 6 HCLK 1/16 B B A
o [
1 [ AQo B
4:3 G G BvA
2 SECS 3
o [ A SEIF=1 SECS=0 H [
p A
1k ( A 64 @ B v 32
0 1 [~ B 1A
1 CECS 5
o | [ A CEIF=1 CECS=0 1 H | [
p A
1k [ A TRNG_CLK v e 1/16HCLK A
0 DRDY %o B
TRNG_DATA W BY We * B A
0 TRNG
1 TRNG
11.4.3. " TRNG_DATA
Z '0x08
By' 0x0000 0000
HI o G DRDY¥ 1A
7 S 323" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TRNGDATAL: 16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRNGDATIA : 0]
r
BB
31:0 TRNGDATA[31:0] 328
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DMA_CHxXM1ADDR
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5 100 s s USARTO <D0 s USARTO DO USARTO T
E RX RX X
g TIMER15_ | TIMER16_ TIMER15_ | TIMER16_
E 5 CHO CHO 5 5 CHO CHO
= 101 | QUADSPI 0 o} 0
TIMER15_ [ TIMER16_ TIMER15_ | TIMER16_
UpP UpP UP UP
TIMERO_C
H3
TIMERO_T |TIMERO_C |TIMERO_C|TIMERO_C| TIMERO_T | TIMERO_U|TIMERO_C 3
110 G HO H1 HO G P H2 °
TIMERO_C
MT
HPDF_FLT |HPDF_FLT
111 o] 0 0 0 0 0
0 1
12.4.3.
®
@ DMA L H @ No# G O & A DMA L W
) nao _ W @ An & t
7
A pne ' Nwmd ~ v T A"y DMA_ QK TLPRIBO
A pne ! i pnge - T no Ao 0
2 oy pne 0 nd G 2A
D - 0D
DMA_CHx CAIWI DTMWI DFH_ = U D ADMA
L 8~ 16 32 A D T PWI DTMWI DBH
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" DMA - o D A o D T° MWI DTH
a Y ~ v p L LPWI DT HA

0D
DMA_ CHx CPBWWRSTMBURST _ = U 0D AD MA
L O o { WD "4 8 " 16 00 A ¢ D
T a "PBURSWBURST L wo 1 wpe A
[ O g | D T PBURST O HoC
DMA L w PBURSY 4 8 16 0ob A Yo b
W 0D " v, W iy we A
AMBAR 0D b 1KB oY D A ¢ o -
0D 1KB Y opw ¢ 4 8 16~ PBURSWMBURST
- 0D New y WD A
D
DMA © | DMA_CHxCMNF¥ _ = D “ a DMA
| D A HubD L R™ & " CNT
By L WwOBMFFBF D T CNT vy D A
CNF b D T D GCNE&Yy D
Aer - PWI DTW W ORDO t D GCNTA4
CNTv { WD i} T e D wi 1A
CNV 1 ‘
1 v - DMA_CHx COMEN™ CNYV o
124 CNT AD U D O yG
o o
' PBURSWMBURST™ 6R0®DD b O 0D
OA 6b W 0D Yo by C Ne @i WD A
124. CNT
B o 8 CNTvy
8-bit 16-bit 2 0
8-bit 32-bit 4 0O
16-bit 32-bit 2 0
iT K Vv
z ~ B DMA_CHx COMEMN™ D G
O 0D 0D O :+ b G
A
A l
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A (CNT I PWIDTH bytes) A
( MBURST beats I MW DTH bytes)
~ PWIDTH bytes D Agp 1 168 2 32 4
~ PBURST beatshP YWD 1 4 0D &
8 0D 8 16 0D 16
~ MWIDTH _bytls D Age 1T 168 2 33
4
~ MBURST bealrs 0P Yy WD 1 4 0D
4 8 0D 8 16 0D 16
er I
1. PWI DTH6  PBURSTH 0P * MWI DTHB~ MBURST 6
0P “t CNTB4CNT*R1*16 " YCNT 8 OA
2. PWI DT8  PBURSTG® 0P °~ MWI DTH6" MBURST®
0D "~ ¢t CNT/LIEG&NT*N 2*4  YCNT 16 0 A
) a » Ue 8 DMA_CHx CBBMEN™ W
p L  y3 A
FIFO
DMA L @ Ve 4 FI FOs | T 0 UFA)
G F1 FIO PP | A FIFO “DMA L H
" D D AU [ © W bpmA L
D A
D
DMA_ CHx FCNDMEN 1 D A
@ T° FIFO “DMA L T 0
O FI1 RAO v Fl FpO W 0D * DMAw
A O DMA_ CHx FCACCW Fl FxO
v_ DMA L FI FIO Q" 0o - FI FO [ X
v ~ FIl FlO v Q- U A
UG D FI FOx v yw O W 0D OA
G FIFP Y o 0P AFI FO X Vv
b O D O 0 T 125. FIFOXx v A
125. FIFOX vV
FIFO counter critical value
MWIDTH | MBURST
1-word 2-word 3-word 4-word
single 4 Y wbD 8 YwbD 12 Y WD 16 Y wbD
INCR4 1 0D 2 0D 3 0D 4 0D
8-hit < .
INCRS8 1 b 2 b
INCR16 1 0D
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single 2 Ywb 4 YWD 6 YWD 8 1 wbD
INCR4 0D 2 0D
16-bit "
INCRS 1 oo
INCR16
single 1 Ywo 2 {Wo 3 y WD 4 YWD
INCR4 0D
32-hit
INCRS
INCR16
D [ O - PBURST Hewt ®TH_byt EsFO 16
X Vb 61 610 [ “DMA L ¢
T 0 FIFO DMAv O TQ 3 Y Fl FOx
v_ ~ Yo Wa A x ~ FIl FIO
VW op - Fl FTO [ FIFXO v3bw o 0P
T wa D« A
| D
DMA_CHx FCMIRDMEWN O i D A
@ T°"DMA L W% - D ¥Wa “FIFO x Vv §
DMA_ CHx FCACCV ~ A D T . FI FO R
D MAw s 0 “~FIFRAOFI FO ~ DMA
*  FI FIO (o) A
cy o
i D T°-MWI DwWH » L L PWI DTH” a “
“w A
D T MWI DERWI DT# ~ Y A MWI DERWI DTH
b " DMA Q°D b " DMa -~ “/ ~ BbA D T
7 b A
X CNT Ww 16 PWI DTWHOlROOPNAGA MNAGA 1A b
MWI DT BMA D b 124. PWI| DaBH0D - Tl A
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124, PWIDIRHOD" T

A PAIF =0, MWIDTH = 8-bit

read 0xBO[7:0] @Ox0 read OxB8[7:0] @0x8 B15 | B14 | B13 | B12 | word 4 wiite 0xBO[7:0] @0x0 write 0xB8[7:0] @0x8
read 0xB1[7:0] @Ox1 read OxB9[7:0] @0x9 wiite 0xB1[7:0] @0x1 wiite 0XB9[7:0] @0x9
read 0xB2[7:0] @Ox2 read 0xB10[7:0] @OXA B11 | B0 | BY Bs | word3 wiite 0xB2[7:0] @0x2 write 0xB10[7:0] @OXA

I wiite 0xB3[7:0] @0x3 wiite 0xB11[7:0] @0xB

read 0xB3[7:0] @0x3 read 0xB11[7:0] @0xB

read OxB4{7:0] @Ox4 read 0xB12[7:0] @OXC Ill] push data ][| pop data > i oxga[70] @0xa wiite 0XB12[7:0] @OXC
read OxBS[7:0] @Ox5 read 0xB13[7:0] @OXD B7 | B6 | BS | B4 |REEEE wiite OXBS[7:0] @OX5 wiite 0XB13[7:0] @OXD
read 0xB6[7:0] @Ox6 read 0xB14[7:0] @OXE wiite 0xB6[7:0] @OX6 wite 0XB14[7-0] @OXE
read 0xB7[7:0] @Ox7 read OxB15[7:0] @OXF B3 | B2 [ Bl | BO | wordl wiite 0xB7[7:0] @0x7 wiite 0xB15[7:0] @OxF

A PAIF =1, MWIDTH = 16-bit

read 0xBO[7:0] @0x0 read 0xB32[7:0] @0x20 B60 | B56 | B52 | B48 | word 4 write 0xB4B0[15:0] @0x0
read 0xB4([7:0] @Ox4 read 0xB36[7:0] @0x24 wiite 0xB12B8[15:0] @0x2
read 0xB8[7:0] @0x8 read 0xB40[7:0] @0x28 Ba4 | B40 | B36 | B32 | word3 write 0xB20B16[15:0] @0x4

[l

B28 | B24 | B20 | B16 | word2 ]

write 0xB28B24[15:0] @0x6
[| pop data > i oxsssesiis o) @oxs
read 0xB20[7:0] @0x14 read 0xB52[7:0] @0x34 write 0xB44B40[15:0] @OxA
read 0xB24[7:0] @0x18 read 0xB56[7:0] @0x38 @oxC
read 0xB28[7:0] @Ox1C read 0xB60[7:0] @OX3C B12 | B8 | B4 | BO | word1 wiite 0XB60B56[15:0] @OXE

read 0xB12[7:0] @OxC read 0xB44[7:0] @0x2C
read 0xB16[7:0] @Ox10 read 0xB48[7:0] @Ox30 Ill] push data

A PAIF =0, MWIDTH = 32-bit

read 0xBO[7:0] @Ox0 read OxB8[7:0] @0x8 B15 | B14 | B13 | B12 | word 4
read 0xB1[7:0] @Ox1 read OxB9[7:0] @0x9
read 0xB2[7:0] @0x2 read 0xB10[7:0] @OxA B11 | B0 | B9 B8 | word3 wiite 0xB3B2B1B0[31:0] @0x0

[l

B7 B6 B5 B4 | word 2 I

write 0xB7B6B5B4[31:0] @0x4
[| pop data > e oxe11B10898831:0] @0xe
wiite 0xB15B14B13B12[31:0] @OXC

read 0xB3[7:0] @0x3 read 0xB11[7:0] @0xB
read 0xB4[7:0] @0x4 read 0xB12[7:0] @0XC Ill] push data
read 0xB5[7:0] @0x5 read 0xB13[7:0] @0xD
read 0xB6[7:0] @0x6 read 0xB14[7:0] @OXE
read 0xB7[7:0] @0x7 read 0xB15[7:0] @OxF B3 | B2 | B1 | BO | wordl

X CNT W8 PWI DT 6R0APNAGAVNAGA 1A ¢ b WI DTBIMA
D b 125.PW DH 6ROA Tl A

125.PW DHa 61204~ T

A PAIF =0, MWIDTH = 8-bit

read 0xB1BO0[15:0] @0x0 B15 | B14 | B13 | B12 | word 4 write 0xBO[7:0] @0x0 write 0xB8[7:0] @0x8
i @0x1 wiite 0xB9[7:0] @0x9
:0] @0x2 wiite 0xB10[7:0] @OxA
I write 0xB3[7:0] @0x3 write 0xB11[7:0] @0xB
i pop data write 0xB4[7:0] @0x4 write 0xB12[7:0] @0xC

B11 | B10 B9 B8 word 3

read 0xB7B6[15:0] @0x6

read OxBQBs{m:O} @0x8 Ill] push data
read 0xB11B10[15:0] @OxA @O0x5 write 0xB13[7:0] @0xD
read 0xB13B12[15:0] @OXC :0] @0x6 write 0xB14[7:0] @OXE
read 0xB15B14[15:0] @OXE B3 | B2 | Bl | BO | word1 wiite 0xB7[7:0] @OX7 write 0xB15[7:0] @OXF

B7 B6 B5S B4 | word 2

A PAIF =0, MWIDTH = 16-bit

read 0xB1B0[15:0] @0x0 B15 | B14 | B13 | B12 | word 4 wiite 0xB1B0[15:0] @0x0
write 0xB3B2[15:0] @0x2
B11 | B1o | B9 | B8 | word3 write 0xB5B4[15:0] @0x4

write 0xB7B6[15:0] @0x6

read 0xB7B6[15:0] @0x6 I
read 0xBOBS[15:0] @0x8 Ill] push data [| pop data > e oxeossiisio] @oxs

I
read 0xB11B10[15:0] @OXA B7 | B6 | BS | B4 JREREE wiite 0xB11B10[15:0] @OXA
read 0xB13B12[15:0] @OxC write 0xB13B12[1!
read 0xB15B14[15:0] @OXE B3 | B2 [ Bl | BO | wordl wiite 0xB15B14[15:0] @OXE

A PAIF =1, MWIDTH = 32-bit

read 0xB1B0[15:0] @Ox0 B29 | B28 | B25 | B24 | word4

read 0xB5B4[15:0] @0x4

fead OXB13B12019:0] GOXC 521 | 60 | B17 | B16 | wordd | Wile O1G1381289B01310] GOKé
rea X ! IX( wnte OxI N X
read 0xB17B16[15:0] @0x10 Ill] push data ][| pop data > i oxe21820817816[31:0] @0x8

read 0xB21B20[15:0] @0x14 B13 | B12 | BO | B8 |[Rwoid2

read 0xB25B24[15:0] @0x18
read 0xB29B28[15:0] @0x1C B5 | B4 | Bl | BO | wordl

wiite 0xB29B28B25B24[31:0] @0XC

A CNT W FPWI DWHOR1IGP NAGAMNAGA 1A ¢b MWI DTH
DMA D b 126.PW DHy 621&® ~ ] A
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126.PW DH4 6R1®" T

A PAIF =1, MWIDTH = 8-bit

B15 | B14 | B13 | B12 | word 4 write 0xBO[7:0] @0x0 write 0xB8[7:0] @0x8
write 0xB1[7:0] @0x1 write 0xB9[7:0] @0x9

read 0xB3B2B1B0[31:0] @0x0 B11 | B0 | BY Bs | word3 h wiite 0xB2[7:0] @0x2 write 0xB10[7:0] @OXA
read 0xB7B6B5B4[31:0] @0x4 write 0xB3[7:0] @0x3 write 0xB11[7:0] @0xB
read 0xB11B10BIBS[31:0] @0x8 Ill] push data o | oo | o5 | 20 12 ][| pop data > i oxga[70] @0xa wiite 0XB12[7:0] @OXC
read 0xB15B14B13B12[31:0] @OXC wor wiite 0xB5[7:0] @OX5 write 0xB13[7:0] @0XD

wiite OXB6[7:0] @OX6 wiite 0xB14[7:0] @OXE
B3 | B2 | Bl | BO | wordl wiite 0xB7[7:0] @0x7 wiite 0xB15[7:0] @OxF

A PAIF =0, MWIDTH = 16-bit

B15 | B14 | B13 | B12 | word 4 write 0xB1B0[15:0] @0x0
wiite 0xB3B2[15:0] @0x2

read 0xB3B2B1B0[31:0] @Ox0 B11 | B10O B9 B8 word 3 ] write 0xB5B4[15:0] @0x4
read 0xB7B6B5B4[31:0] @0x4 write 0xB7B6[15:0] @0x6
read 0xB11B10B9B8[31:0] @0x8 push data o | oo | o | s a2l pop data > \ie oxssssisio] @oxe
read 0xB15B14B13B12[31:0] @0XC o wiite 0xB11B10[15:0] @OXA

write 0xB13B12[15:0] @0xC
B3 B2 Bl BO | word1 write 0xB15B14[15:0] @OXE

A PAIF =0, MWIDTH = 32-bit

B15 | B14 | B13 | B12 | word 4

read 0XB3B2B1B0[3L:0] @OX0 s | B0 | 89 | B8 | wora3 | wiite 0xB3B2B1B0[31:0] @0x0
read 0xB7B6B5B4[31:0] @0x4 write 0xB7B6B5B4[31:0] @0x4
read 0xB11B10B9B8[31:0] @08 Ill] push data 5 | 86 | 85 | Be 12 ]I] pop data ) e oxg118108988(31:0] @0xE
read 0xB15B14B13B12[31:0] @OXC s wiite 0xB15B14B13B12[31:0] @OXC

B3 B2 B1 BO | word1

12.4.4.

o H ' A DMA_ CHxCTL
PNAGAMNAGRA U] A
T W WA "~ DMA_CHADDRDMA CMXADDR
DMA _CMXA DDR
T Rw o v T 2 47 aevid_eo D
A D T DMA_CHx CTPIBURST w6R0®D
DMA_CHx CPIAIBF 1a ~ nw D w4 b
D TAPAIFE U " A
“ DMA_CHXxCTLT PABF wo1l6 - DMA_CHx PADDR
w4 A
12.4.5.
A"y DMA_CHxCTIMEN 1a A
7 DMAD w D L A DMA_CHxCTIECS 1 -
bub L~ a W T A
T DMAM™ "CNWVw ~"§D B w 1A
DMAW W ©[F D a B 0A
12.4.6. U®
b v e 3 Ay DMA_CHxCTL
SBMEN 1a A v U® - a = bpw - A
O® 7 G L O n D - o [ C© T a A
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UG Hae O IM° e U Y Nez
DMA_ CHx MOADDNRA _CHx M1 ADDR D M AP U
s Wa O IMA DMM® T D MAI ¥~y i1t AHB
h o Db fi "y 1A
p~ Y DMA_CGIxL MBS W D DMAg I
MADMA a Y ~ MBS Yy 4 DMA U [ B v D
* 606K06® ~ DMA U® b N A
127. O0®
MBS =0 Loy
a .

l FIFO
v vwor |EE [s_> o
f

MBS =0 MBf=1
| FIFO
v v IEE s> v
12.47. D L
D D L _ A DMA_CHx CTILFC&_ =D L
DMA
A DMA4D Lo DMA _CGEGNXT CNT® _ D -
a [
A wD Lo a DMA _CGEGNT CNP ww p L
w & F FOF CNT y ADMA D 0 W D
_ A
© D o [ 0 -0 L - DMA
12.4.8. D b
D b ' [ o U | v o [ ¢ A ©
Y W A
O D
A [ O
- D * FIFO ~DMA - U D Q0 [
o T
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GigaDevice
- D * FIFO [x v DMA * {1 W 0 D~
FIFO n Q O T
A o '
-9 D v a DMAry L1 o b~ 3§ [ FI RO
b T° ¢, FIFRO °~DMA L v G 0 b
- D ; a b "DMA w YW D
D F1 FAO D T FI FO VR IR
60 "DMA L v G 6 »
A ¢ [ 0 '~ D A FIFO [ x v DMA W
0D FIFO n Q 0O TA
D
A [ O ' DMA | fF FIFO D " DMA "~
D 0 Q" FICF
A o ‘" DMA | fF FIFO D " DMA "~
D FIFQ (o) ’
A o [ 0 - D A a ~ DMA "1 W 00D
0 Q FI Ao D T FI FO VR IRV 0D
* DMA L W o & bpA
12.4.9. D
D MAP p " - DMA | NEFDMA | NFFITFI Fexh * v
1!
A D
A )
A D
D
DMAg Y ° W O 4 Do A DMA_CGEGNT CNTT
D W Y "DMM v DMA _CE&L
CHERN - A
A [ O DMA D L "CNT [ 0f FI FO nae” |
o T 0o A D L - W@ f F1 FIO
nQ [ O T1° 0D ’
A ¢ ' DMA D L~ CNT [0 D A D
L - W @ ¥~ D
A o [ O - DMAu D L “CNT [ 0f FI FIO naQ-
[ O T°0° A
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b
DM "~y DMA_ CEBXL CHEN OA A 0 bH ~ CHEN
w T q o , D - FI FIO vy D
A
A [ O » 0 b ~ | A 0D * DMA D w
A AuzxG 0 n o 0 1 0 FI FO i
) b~ [ FI FO n Q- 0 TA FI Flov,
b W o 0 - W Ne Yy Wb A Fl FOvyg
¢ O D T @ ) B0 Q" U TA 0 CNT v
Y F O T A FI FIO D H ~CHEMN p "
o DMA | NTHMA | NTF1 B FTFIWX 1T
A o o 0 Db - | CU D Y ~ DMA wA
ACHEN ° O DMA_ | NTPMA | NTF1 B FTFIu x
7
A o [ U0 b [ © AT o o 0 A
D
273 ¢’ DMA
A FI FO [ FI FO - w 47 fbw KvD A ’
V- FTF bR 1A FIFO H ~ @& 1.5. 4
A ' o 0 ¥ “DMA L [
- A P § FTF IbRx 1A 0 T CNT v
W 1 bA H ~ & 1.5. 4
A ' §4C) 7 DMA U]
Q b "DMA L w [ AD @ “DMA L b
L p O A H ~ & 1. 5. 4A
12.4.10.
T W DMA D ~ Y ¥ b
1. O CHER" w1 a —~ 0 DMM A CHENO ~
7 DMA
2. DMA | NTHDMA | NTF1 BFTFIFx a DMA
3. DMA_CHx CTIM D ’
4. DMA_CHx CPPLIERI EN A D o [ ©
“PERI EN{ gy~ W "y ’
5. DMA_CHxCTL (U 0 - O " memory O
me mo fy 10® - ne -~ O D 0
v © D L oo
6. DMA _ CHOXT LT v a D v

FCCW Y FIFO x v’
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7. DMA_CHxXxTTLPD T “AD T ~p T ° A
D T a BA DMA _CHOXT IO FI FO T
a PAT g B~ ’

8. DMA _CHMADDTR ’

9. a e : DMA_ CMXADDRDMA CMXADDR H
e U A 74 we O ° CHxCTLMBSB _
DMA_CMXADDR DMA_CMXADDR

10. DMA _CGEINT D ’

11. DMA_CHxCTCTHERN 1 a DMA A

A DMAR ~ Y ¥ b
1. O CHER"™ DMA b A CHEN O ~ DMA &
Y DMA DMMA
2. DMA | NTHDMA | NTF1 B FTFIFx DMA 7
Pa

3. 0 DMA_CHxCNF¥ 0 Lvy O ’

4. DMA _CHMADDTR ’

5. DMA_CMXADDRDMA _CMXA DDR o ’

6. DMA _CGEINT vo U ’

7. DMA_CHx CTHERN T " DMA A

12.5. T
@ DMA F T " 5T H8o~ D T ~AD T -0
T A D T “FI FO T AkvWeT Ho "~ Y O
DMAT A
DMA | NTFDMA_ | NTF1 eT Hm® B~ DMA _ | @OT

DMA | QLT @T Hp B~ DMA_CHx CDMA_ CHxFCTL
eT Ho a B~ 1. 126. DNAH® A
12. DRMAHP

B a B B
T H» DMA_INTFO or DMA_CHXxCTL or
DMA INTFL - DMA_INTCO or DMA_INTC1
D FTFIF FTFIE FTFIFC
AD HTFIF HTFIE HTFIFC
D TAEIF TAEIE TAEIFC
v SDEIF SDEIE SDEIFC
FIFO b FEEIF FEPIE FEEIFC
5@ Hup~ Y Now 3 ‘
A D AD
A " D FI FO
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A © D FI FO
0 Heo -~ DMA bw A ~ D AD Ho
DMA w A A 2 Ho AW A
12.5.1.
H He~ D He D Ho A
b vyw® © -0 Bow 1
A DMAb 4 D L “CcNT [ O
A bub L N W @ D -n 0
o o v FI FTO n Q© ¢ 170 '
A D B p 0 A CEE. 03 D
- e o or ) FIFP  n
Q~ O T1-0D :
A D HIE e A b~ kO
P - [ O G [ O 0o - FIFP
n Q- O "~po A
D B 1 §D T a ~“~DMA L ® o T A
DMAD u D L ¥ CNT [A v WA ~AD B w 1A
bubD L~ DMA D WA - A D
W OA
\D B 1 fAD T a ~DMA L ™ 4o T A
12.5.2.
H Hp ™~ D FI FO A G DMM® A
| D
@ 7 a | D FD Y [ O wo A FIFO ~
D "p DMA - y D
B 1A
) D B 1 F o D T a "DMA L ™
D T A
FIFO
@ 7 O 4 D wi Fl FUO :: W ~ FIFO
B 1A
D Y [ O - F [ no " Fl FOvy b
1 W 0 b * FI FO:: A [ FIFO “DMA L )
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- bw [ D A
D w O - Foo n® ~ FIFD b
i 0 b “FIFO W A [FIFO "DMA L v
v bw [ D A
FI FO B I f FIFO T a "DMA L * F FO T A
12.5.3.
D T wd FIFO D " ~
D ¢ T A
FIFO
a D “FIFO x v b O D Yy o
125. FIFOXx v A w 0 FIFO~ v w 47
N b " ky D A
FI FO B I fFIFO T 4 “"DMA L ¥ FFO T A
7 o® N wo A p DMA g o
Q b” wbh Aen 0 o DMA L a
v » DMA_CHxXxMOADDR Q b” 1 ¢”
A 0 N D Ho Q O o
n° F1 FTO n Q[ memoTy DMAw A A
B I f T a “DMA L 7
T A
DMA ([ h 0 FuH T v -
DMA ADMAO DMA1 [ o "H 128, DMAO
L DMA1 A
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DMAO
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n

|

FMC_I

FMC_D

SRAMO

AHB1

AHB2

AHB3

SRAM1

FMC_I

FMC_D

SRAMO
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SRAM2

SRAM3
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12.6. DMA
DMAO n " 0x5002 6000
DMAO n “0x4002 6000
DMA1n "0x5002 6400
DMA1 nq “0x4002 6400
12.6.1. T B O(DMA_|I NTFO0)
Z ' 0x00
B v ' 0x0000 0000
7 " 338" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ FTFIF3 ‘ HTFIF3 ‘ TAEIF3 ‘ SDEIF3 ‘ G ‘ FEEIF3 ‘ FTFIF2 ‘ HTFIF2 ‘ TAEIF2 | SDEIF2 ‘ G ‘ FEEIF2 |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ FTFIF1 ‘ HTFIF1 ‘ TAEIF1 ‘ SDEIF1 ‘ G ‘ FEEIF1 ‘ FTFIFO ‘ HTFIFO ‘ TAEIFO ‘ SDEIFO ‘ G ‘ FEEIFO |

r r r r r r

r r r r

B /B
31:28 G G Bv A
27/21/11/5  ETFIFx x D B x=063
P B~ P QODMAINTCO B w1l
o) xP
t XD
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ADC_RSQO~ADC_RSQ2 T AW ADCONS 1 )
0 0¥ ~ ADC wihae Wa l A O
ADC_RDATA TA ! * EOCB 1A EOCIEB r "
T A I b 1 -~ ADC_CTL1 DMAB w 1A

ADC_CTL1 CTNB 3 1T 3 ! H o - A

336



Z

GD32W51x Y

GigaDevice
1 44. I3
| |CH2| |CH1| |CH5| |CH7| |CHll| |CH16| |CH12| |CH17| | |CH2| |CH1|---
| ]
EOC H
||< W @ ! , RL=7- >||
l 5] !
1. ADC_CTLO SM B ADC_CTL1 DMAB y 1
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5. SWRCST# ~ 1Y e 0’
6. EOC B 1
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ADC_WDHT ADC_WDLT v vAp HfF
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DAL=0

|D11|D10|D9|D8|D7|D6|D5|D4|D3|D2|D1|DO| O|O| O| 0|
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14.4.9. DMA
DMA ~ " Y ADC_CTL1 DMM g ~ G I @
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15:0 RCMD[15:0] 6 SQPI b AHB  § )

CMDBIT=00 ~ RCMDI[3:0]
CMDBIT=01 ~ RCMDI7:0]
CMDBIT=10 ~ RCMDI[15:0]

‘' wLbB M G b ©F wlB m B A
21.4.3. Q b (SQPI _WCMD)
z ' 0x08
P* Ox0001 00O00O
7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘SCMD‘ G WMODE [2:0] WWAI TCYCLE [3:4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ WCMD[ 15: 0] ‘
B /B
31 SCMD 0 5 9 WCMD.
30:23 G G B v
22:20 WMODE[2:0] SQPIQ b
000: SSQ
001: SSS
010: SQQ
011: QQQ
100: SSD
101: SDD
19:16 WWAITCYCLE[3:0] SQPI H Q o @
15:0 WCMDI[15:0] ¢ SQPIQ b AHB  © D
© sck 1| G B * f SCE 1 - B A
21.4.4. IDY B (SQPI _1 DL)
z "0x0C

P* Ox0000 0O0OO

. (328 )
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ | D[B1:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ | D[5:0]
r
B /B
31:0 IDL[31:0] a SQPI ID o9 - IDv B
IDLEN=10 ~ IDL[15:0]
IDLEN=11 ~ IDL[7:0]
21.4.5. ID B (SQPI ) I DH
Z * 0x10
P*" OX0000 0O0O0O
7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| D[BiL:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| D[#5:0]
r
B /B
31:0 IDH[31:0] a SQPI ID o - ID B
7 IDLEN=00 -~
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22. SPI o © QSPI
22.1.

QSPIW Ff 6 Fl astt H o " Ty I SPI FLAMASH

W n b

A ) " a QSPI b A

A ' 0 FLASH v A

A p ' FLASH [ MCU O0Ox9000 -0®DPBF FFFF)

o U W FLA®H
A FMC ' GFLASH W v "Ep Ow FLASHY

OR8®0 00OM®O 0ABO0O0

22.2. h
A ' " " TP FMC
A" & o n~ D ’
A G 0 FIFO'
A "H 8 a 168 328 :
A DMA b’
A T ' FFO [ v~ YA apo a T A
A Trustzone' nv n
22.3. QS Pw
22.3.1. QS P I
QSPI TZPCU aAHBFMC AQS Rl 6 H” f 1 a&rh ,
T A
TZPCU t QSPI” trust zodeA
QSPtlr ust zOoOet r us tazwoanree n A tr us tazwanree” QS P |
v 0O TZENTZPCU n A T n " QSPM O TZEW
TZPCU n A
QS P IFMC a FMC ~ QSPly FMC o ¢ flash © A
221, QEPI
CN o) Fov -
SCK o) ¥
| 000 S I/ 0 i ' ¥
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f ' - ¥
' - ¥
] . .
| 011/ S I/ 0O i - ~ ¥
' - ¥
i ' flaswpP ~ LG av
|l 02 I/ 0 i ' flaswpP ~ LG av
' - ¥
i ' fl asthOD -~ LG v
| 03 I/ 0 i ‘ fl asthOD =~ Lis v
' - ¥
221. QSPI

AHB1 and AHB3

22.3.2. QSPID

QShl b obLfl a¥fh HAW" @ ‘D a a
a ) a Ak W Y TP ’ D a
3 3 [ - pG ~ b Kv G A

s 7 D B \l BH" A
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22, QSmI
Instruction Address Alternate Dummy Data
CSN
SCK
100
101
102
103
9
@  QSPI _TCFG I NSTRUCH I DN 8 Dwoi fl a&hA
QSPI _TCFG | MCD Hy= D ) D" 1 ~ 2 4 ~A
e T 1 4e w 0 fl asrh A
1~ QSPI _ADDR H=3 H AQSPI TCFG ADDRSZ
H 0 " QSPI _TCFG ADDRM®D §= -
Y12 4 ~A
a QSPFMC Y FTZENT @ QS Ryl CRU o0 L
no - b v P T A
e T 1f 4e” w0 fl a&hA
QSPI _ALTE g3~ H AQSPI TCFG ALTERBZ y=b
@ ~ QSPI _TCFG ALTEMOD Hy=3° s
172 4 ~A
@ “QSPI _TCFG DUMYE H20[3 & A b U
e u O %o A
QSPI TCFG DATAMBD y= B ) 4 A
@ YK Ty O QSPH D A
1" QSPI _DTLEN DTLEN §H=3 0 A
Qb - 0 (o) v b C T 0A
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D - D @ AHB b " yer- 16 32 Q
v D le” 2e” 4a A TZEN QSR CRJ o FAHB
ne - b W’ ) T A
QSPI _TCFG DATAMBD §= - Y172 4 ~
f DATAMOD? = 6 0 bA
22.3.3. QS PH”
G QSPIH" ! a a ’ a Ty
| MOD/ ADDRMOD/ ALTEM®GD/ DATAMGQD
22, QEHPI
H” i ¥
I MOD
; ADDRM
D 01 00 10 00 11 00
ALTE M{(
DATA M(
I 00 0) ¥ - b
- i i i - b
o011 ( F [ - ~
| 02 ¥0 NG w - F i
| O3 I G w -
DATAMOD = 01 [ DATAMOD = 10DATAMOD = 11
| OO ¥ | O1 °" | O0/Ww O1 I OO0/ 1 O1/ W ¢
“A A A
I02/3 O N 1] @ Y T 102/ 1 03 T 4
QSPla 3"y ccitw A
22.3.4. CN SCK vy
CHN u - ) v A
SCK tp scHK F Wa H " p scHK W A
CN WeSCK ::1 H ¥ e SCK v WeSCK ::1 H

>

Wa SCK
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223. RS SCK v
| | | |
CSN : - : : - I—
L |
| | | |
| | | |
| | | |
| |
| | | |
FIFOQ b wu b 4w " SCkwA £G v [FI FOy P
b A v CN "SCKy CH:1 H 1 e SCK A
22.4. b
22.4.1.
Q b - 0 Q" [ DATA ~ [ t DATA
o A
QSPIDTLEN H D A DTLENOXFFFF 'FFFF
" - D ¢ [ FMSZ ¥y O A DTLEN
OXFFFF_FiFFMSZOEFD wi [QSPT A
D [DTLEN T v ~0D TCw 1A H
D TR i 0 [ O TTe 1A

ap . o~

TCI ETC T tw T Y QTCe uwl A

0o 9 |
D | H H H “ A
f v TCFG H “ D | A
p - ADDR H “ 5 A
Qb f - DATA H “ D A
FIFO L
16 FI F Oc D A Q b 32 "4 16 Q- 2

v 8B 0~ le A

FIFQ@ FTL4Yy" b " FI FDO G H v
FI FOv FTw 1A FI FtOu ~ FT3 w 1A Q
b “Fl FO v™ FTw 1A
FT | EFT T ¢ T A QSPDMA3 ~ DMA = |
A
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b~  Fl Fiou " QSPI A sCW o FA ' b
[FI FO &6 64e w A
22.4.2.
" QSPI D” 0 4 A w B
Y fb oy b v ey 0 ¢ WaeT ~ SME B A
LW B USBKYG A
y BSmMmOD L v SPMOD b A n -
By v y SM BA SHMODE il
N kv B 7 wey -~ y SM B A
A BSPS B Wal [~ A -
B USPYw A - TR [abdr tB QsPI”™ A
W Fl FO - O DATA T° U
bw MASKL ADATA P W A
FP B R 6~ DATA
o - B A
22.4.3. p
p n” FLASH  Ap o - Wwil2MB 43
FLASH 6 12MBAp b "H FMSZ y ~4aFMSZ
12MB pAp Tr uZotnre 00 Hub D
W "o n°o nvy ~  Fe” ) T A
K v "0 ~ AHB” A O _cAHBh A 7 v
N 0 Y A h CPUW” ) T ° DMAD
T " ° F DMA w”™ A
©X17P3T y il W W v o A
T 6 o W b A - Y
TF HFCNG v A
FI RO ~ QSPI" G - ¥ CSK v A
a -~ G [ TMUF H SCK © CSNy A
D" CSN} H[FBUSHwI u 0 a QS Ryl
Towy A
22.4.4. FMC
Gp T neo AQSPI W AFMC v
H K v Ap 0 b " QSPlw J4a FMC
Yy flash A & Y w b FMC ~ v =
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A
' W D QSPI BYTE_CNT® @
AQSPI CTLT ABORT 1 GFI HO W o | p¥
~ A
w Apr (X Q b FMC bw
Ty Qb AFMC v QSPI _WTCNTT ¥
WTCNT H A
FMC w b - Dy y [ VI
QSPI _SPTMOWTWe » T " A
22.5. QSPI
22.5.1. FI ash
QSPI DCFG Y FLASHY “YBQSPFly b A
FMS 2 H o " FMSZ+1 o B A W fl ash
" 4GBRA
C SHIC H 3 - 3 He 9 1 H G SC K
A
22.5.2. QS P I I P
QSPI _CTL G QSPI P A
PS © H Ne A
SSAMPLE @ SCK G A " QSPI o - A
@ SCK A Ty H~ v A " Ya
SSAMPLENY@SCK A
DMAEBNa DMA ~ w Fl FOv FTA 0 DMAA
22.6. n
T FMC_OBR T TZENF 1 n TrustZone n A
Y EFUSE_TZCTL T TZENP 1 n TrustZone
n A
FMC QSPI FMC QSPl F QSPl b A
Wo AHBaddr[31:28Hr[32: 28] e N I
9 @ wp A G " QS Ry hnonHKc
M Ne A QSPI _ADDR ~ QSH n M 7sNowo
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A G p “ QSPI n M 7%Ne oo AHBaddr
A
223. TrustZoné&FlasWMC W Trustzgnenyl
" TZEN"= 1
n n
PRIV=1 PRIV=0 PRIV=1 PRIV=0
. OK OK
4 0aQ OK 4y 0aQ OK
Q
n OK
4 0,Q - Hp
4 0aQ OK
22.7. QSPrA D W D
70 W D SI OO ~ w A SI OOB~ QSPI _TCFG
5 0 W Dy D) * [ QSPI _TEBFG A
| MODOOS w A
: p Ga soow ° FMC b N [w D
b A
22.8.
QSPI b flas¥sh ~ BUSY 1A
" D “ BUSBEY O b FI FvO
" BUSBY w O0A
22.9.
ne o W” ‘
A" FMS Z o * ADDR (o) v’ TERR
A
7/ ADDR v¢:: DTLEN V G U W
QSPI 0 TERR v A
o - AHB % QSPl a ~ w AHB A
AHBHh o ) a " w AHB A
W @ P We n ! nv ) N TZIAC
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p Ty AHB A

p>)

0] Y Ty AHB

2210. QSPT

224. SIPI
T a f
FT FI FQ ) FTI E
TC D QSPI STATQdCEGu1l TCI E
QSPI STATCTERR
TERR D TERRI E
By 1
QSPI STATC
TMOUT TMOUTI
TMOUTBO: 1
QSPI _STATCSMG
SM y SMI E
¥y 1
QSPI _STATCWSO
WS | X WS E
I;{
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GigaDevice
22.11. QSP |
QSPI n * 0x5002 5800
QSPI n ' 0x4002 5800
22.11.1. L (QSPI _CTL)
Z ' 0x00
B v 0x0000 0010
7 © 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PSC[7:0] ‘SPMOD‘ SPS ’ G ‘ FL[4:0]
w rw rw r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMOUTE QSPIE
FMCMOD| BUSY G FTL[3:0] G SCKDEN SSAMPLE[1:0] G ABORT
N N
w r w rw rw rw w w
BB
31:24 PSC[7:0] B L AHB Ne ¥  QSPI Ne ~ By +1m A
0 FcLk = FAHB/2
1 FcLk = FaHB/2
2 FcLk = FaHB/3
255 FcLk = FAHB/256
G Ne - \l 50% H™ G v
W @ A
B busyB w 0 k A
23 SPMOD y
b ” H TR
0 b N flash B \ BY ~
y SM B
T - flash Kv We B y BY ~
y SM B
22 SPS A
B TN A -
0 abort B QSPI 3 A
" : A
B busyB w 0 k
21 G G B v
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GigaDevice
20:16 FL[4:0] FIFO
B ¥ FIFO I7l A 0 |7l' FL
w0
15 FMCMOD FMC
BPwl ~ FMC I DD A FMC W FLASH b v 0
14 BUSY
B oD T FLASH® b £ FIFOu 0
13:12 G G By
11:8 FTL[3:0] FIFO v
B Wa ~ FIFOT v 0 FIFO v BA
Q b (FMOD =00y
0 FTw B le Ty Q~ FIFO
1 FTy B 2e Ty Q~ FIFO
15 FTy B 16e Ty Q~ FIFO
b  (FMOD =01)
0 FTw B~ le  FIFOT &
1 FTw B~ 2e  FIFOT &
15 FTy B 16e L FIFOT &
DMAENy 1’ i FTLy |~ DMA L a A
7 G G Bv
6 SCKDEN C FLASH SCK a B SSAMPLEu 1
0 SCK
1 SCK g
5:4 SSAMPLE[1:0]
" W QSPI FLASH U0 * tNey W @ SCK A B
"H H~ | A
0 b B
' \ a
2 @
3 G
B BUSYP 4 0 k A
3 TMOUTEN a
¥ A B w TMOUT[15:0] § H o
FLASH w
0 TP ! G
1 a - p 7 FLASHbL TMOUT[15:0]
@ A
B 7 BUSYB 4 0 k A
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GigaDevice
2 G G B v
1 ABORT
B A o~ v A
FMC I} p BA T P ° §f% FMC 1 b o
FMC Wb Q B A
p * By B SPSP DMEN®
0
1
0 QSPIEN a QSPI
0 QSPI
1 QSPla
22.11.2. (QSPI DCFG)
Z ' 0x04
B v ' 0x0000 0000
7 " 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G FMSZ[4:0] |
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G CSHC[2:0] G ‘ CKMOD |
w w
B /B
31:21 G G By
20:16 FMSZ[4:0] Flash O
Py o “a WLE
Flash O = 2IFMsze)
FMSZ+1 Flash U B V"~ Flash O [ 4GBA p
" 128MB
B 7 busyB w0 Q~ A
15:11 G G By
10:8 CSHC[2:0]
CSHC+1 4= He D 1 H G SCK
0 CSE le SCK
1 CSK 2@ SCK
7 CSK 8e SCK
B 7 busyB w0 Q~ A
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7:1 G G B v
0 CKMOD B QSPI SCK
o) CSN " QSPI Y SCKG v
1 CSN " QSPI ~ ¥ SCKG
B 7 busyP w0 Q~ A
22.11.3. ( QSPI _STAT)
Z ' 0x08
P v ' 0x0000 0004
7 ~ 3287 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved ‘ DMAEN ‘
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ‘ WSIE ‘TMOUTIE‘ SMIE ‘ FTIE ‘ TCIE ‘TERRIE‘ WS ‘TMOUT‘ SM ’ FT ‘ TC ’ TERR ‘
w rw rw 1\ I\ rw r r r r r r
B /B
31:17 G G B v
16 DMAEN DMAa,
W~ ya DMA  QSPI D A FTP 1 "~ DMAD
A
0 DMA
1' DMAg
15:12 G G B v
11 WSIE ' T a
P a LT
T
T a
10 TMOUTIE T a
Pa T
0T
T a
9 SMIE Y T a
B g YT
o T
T a
8 FTIE FIFO v T 4
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GigaDevice
Ba FIFO vT
0T
T a
7 TCIE D T a
Pag P T
0T
T a
6 TERRIE D T a
baq P T
0T
T a
5 ws Il
W e n ! B I QWSCP w1 0
4 TMOUT
0 B I QTMOUTCE w1 O
3 SM \
" [ ) v I QSMCP w1l O
2 FT FIFO v
W FIFO v | b  FIFO B 1A
7/ C FLASH © B~ DATA )
0A
1 TC D
n o [ © B 1A TCCP 1 A
0 TERR D
7/ BT TERRCB 1 A
22.11.4. (QSPI _STATC)
Z ' 0xoC
P v ' 0x0000 0000
7 © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ WSC ‘TMOUTC‘ SMC | G ‘ TCC ‘TERRC‘
w w w w w
B /B
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316 G G B v
5 WSC !
Q1 WS
4 TMOUTC
Q1 TMOUT
3 SMC y
Q1 SM
2 G G B v
1 TCC D
Q1 TC
0 TERRC D
Q1 TERR
22.11.5. (QSPI DTLEN)
Z ' 0x10
B v ' 0x0000 0000
7 ~ 328~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DTLEN[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DTLEN[15:0]
w
B /B
31:0 DTLEN[31:0]
" vy I Mnuil H © QSPlw H
FMSZ U A
0x0000_0000 1le D
0x0000_0001' 2e D
0x0000_0002" 3e D
0x0000_0003 4e D
OXFFFF_FFFD' 4,294,967,294 (4G-2)e D
OXFFFF_FFFE 4,294,967,295 (4G-1)a D
OXFFFF_FFFF H i w D [ flash = FMSZ y~~
FMSZ4 Ox1F
: e
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B+ BUSYB w0 Q- A

22.11.6. D (QSPI _TCFG)

Z ' 0xl14
B v ' 0x0000 0000

7 © 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G | SI00 | FMOD | DATAMOD[1:0] | G | DUMYCI[4:0] ALTESZ[1:0] ‘
w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ALTEMOD[1:0] I ADDRSZ[1:0] ‘ ADDRMODI[1:0] ‘ IMOD[1:0] ‘ INSTRUCTION[7:0] ‘
w W w w w
B /B
31:29 G G B v
28 SI00 70 W ]
IMOD=00 B A
(0} D | 0 9
i\ D I W 0 D
B~ BUSYE w0 Q" A
27::26 FMODI[1:0] b
B HQSPI b A
00 Q
01
10
11 p
DMAENE T f FMOD® H |* DMA L
B BUSYB w0 Q" A
25:24 DATAMOD[1:0]
By b A
00
01 ¥ D
10 f o
11 D
B - b
B 7 BUSYP w0 Q- A
23 G G B v
22:18 DUMYCI[4:0] b)
B H A
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B+ BUSYB w0 Q- A

17:16 ALTESZ[1:0]

00 8B °
01 168
10 248 °
110 328 °
B BUSYE w0 Q~ A

15:14 ALTEMODI1:0]

00
01 { ©
10 f o
11 D
B~ BUSYE w0 Q" A

13:12 ADDRSZ[1:0]
00 88
01 168
10 248

11' 328
B2 BUSYE w0 Q- A

11:10 ADDRMODI[1:0]

B, BUSYB w0 Q~ A

9:8 IMODI[1:0] )

B BUSYB w0 Q- A

7:0 INSTRUCTION[7:0] )
0 [flash O D H
B, BUSYR w0 Q- A

>
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22.11.7. ( QSPI _ADDR)

Z ' 0x18
B v 0x0000 0000

7 328”7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ADDR [31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ADDR [15:0]
w
B /B
31:0 ADDR [31:0]
0 [flash O A
B BUSYP v O Q" fp b
22.11.8. ’ (QSPI _ALTE)
Z ' 0xl1C
B v' 0x0000 0000
7 ~ 3287 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ALTE[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ALTE [15:0]
w
B /B
31:0 ALTE [31:0]
0 flash O A
B BUSYB 4O 0~ A
22.11.9. (QSPI _DATA)
Z ' 0x20
B v ' 0x0000 0000
Ty "8 " a+N "~ 168 ~ ~ 328~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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‘ DATA[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DATA[15:0]
BB
31:.0 DATA[31.0]
Lflash O " ¢ A
nae » ~ 0 ([flash O w| Q| w O
[ FIFOT A FIFOu -~ Q bwA [ FIFO A
W b - Orc flash O A FIFO
9 ° §fBUSYBuWI H bw A [
FIFOT D A
n © C FLASH § A
22.11.10. n (QSPI _SIRACT
Z ' 0x108

B v ' 0x0000 0004

7 ~ 3287 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved ‘ DMAEN ‘
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ‘ WSIE ‘TMOUTIE‘ SMIE ‘ FTIE ‘ TCIE ‘TERRIE‘ WS ‘TMOUT‘ SM ’ FT ‘ TC ’ TERR ‘
w rw rw w 1\ rw r r r r r r
B /B
31:17 G G B v
16 DMAEN DMA a,
M~ vya DMA  QSPI D A FTB 1 “ DMAD
A
0 DMA
1' DMAga
15:12 G G B v
11 WSIE I T a
P a LT
0T
' T a
10 TMOUTIE T a
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g T
0T
T a
9 SMIE Y\ T a
P a Y T
0T
T a
8 FTIE FIFO vT a
Bag FIFO vT
0T
I'T a
7 TCIE D T a
Pa P T
0T
T a
6 TERRIE D T a
ba D T
0T
T a
5 WS Il
W e n ! B I QWSCP w1 0
4 TMOUT
0 B I QTMOUTCE w1 O
3 SM \
" [ \ v I QSMCP 4wl 0
2 FT FIFO v
W FIFO v | b  FIFO B 1A
7/ C FLASH © B~ DATA )
0A
1 TC D
n o [ TB 1A TCCP 1 A
0 TERR D
" BT TERRCE 1 A
22.11.11. n (QSPI _ STSARCC
Z ' 0xioC
f v ' 0x0000 0000
7 ~ 328 " A
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| : |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ wsC ‘TMOUTC‘ SMC | G ‘ TCC ’TERRC‘
w w w w w
B /B
31:6 G G B v
5 WSC !
Q1 WS
4 TMOUTC
Q1 TMOUT
3 SMC y
Q1 SM
2 G G Bv
1 TCC D
Q1 TC
0 TERRC D
Q1 TERR
22.11.12. ( QSPI _ DTSHN
Z ' 0x110
B v 0x0000 0000
7 © 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DTLEN[31:16] |
w
15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
DTLEN[15:0] |
w
B /B
310 DTLEN[31:0]
" vyl Mnwil H * QSPlw H [
FMSZ o
0x0000_0000" 1le
0x0000_0001' 2
0x0000_0002 3a
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0x0000_0003 4@ D
OXFFFF_FFFD 4 294 967 294 (4G-2)e D
OXFFFF_FFFE 4 294 967 295 (4G-1)a D
OXFFFF_FFFF Y i g D [ flash =~ FMSZ y~~
FMSZu Ox1F
b e
B, BUSYB w0 Q~ A
22.11.13. nb (QSPI _TEBEG
Z ' 0x114
B v ' 0x0000 0000
7 ~ 328~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G | Silele] ‘ FMODI[1:0] ‘ DATAMOD[1:0] ’ G ‘ DUMYCI[4:0] ALTESZ[1:0] ‘
w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ALTEMOD[1:0] I ADDRSZ[1:0] ‘ ADDRMODI[1:0] ‘ IMOD[1:0] ‘ INSTRUCTION[7:0] ‘
w w w w w
B /B
31:29 G G B v
28 SI00 20 W b}
IMOD=00 B A
0] 5 1 0 )
1 5 I W 0 b
B, BUSYB w0 Q~ A
27::26 FMODJ[1:0] b
B YyQSPI b A
00 Q
o1
10
11 p
DMAENE T f FMODP H |-* DMA L
B 7 BUSYB w0 Q- A
25:24 DATAMOD][1:0]
By b A
00
01 y D
10 f o
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23

22:18

17:16

15:14

13:12

11:10

9:8

DUMYCJ[4:0]

ALTESZ[1:0]

ALTEMODI1:0]

ADDRSZ[1:0]

ADDRMOD[1:0]

IMOD[1:0]

00 88~
168 °
100 248 °
111 328 °

or

B2

00
or
10
11
Bz

88

16P
248
32B

b
BUSYB w0 Q~ A

By

A
BUSYB w0 Q~ A

>

BUSYE w0 Q~ A

BUSYB w0 Q~ A

>

BUSYE w0 Q- A

BUSYR w0 Q- A
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CMD55

CMD56

CMD57

CMD60

CMD61

ACMD6

ACMD13

ACMD22

ACMD23

ACMD41

ACMD42

ACMD51

||| g|lg|g|gjg|1g|ojg|g|o|o|o

R A

¢ MMC\ ACMDS ,

CMD1,

CMD11,
C8B32CMD50,

cCMbD14, CMD19,

CMD5 2,

OVACMD60, CMD&GICEATA A

2. 3 ACMDDOH D

APP_CMBP( CMDA5)

CMDXMD4OMD?2 3,
CMONMDBX aC8DS57

3. CMBS8MMCI SDI b y A
1 " D A RIR7 A CI'CSD DSR
/ w AN a T ™ &G BA
2 2. D(class 0)
2 14
a
CMDO bc | [31:0] "HB - GO_IDLE_STATE B v [ A
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D) .
a
- \ CMD
CMD1 bc [31:0] OCR R3 SEND_OP_COND 0 - b o
p " A
Ky \ CMD 0 ©
CMD2 | ber | [31:.0] "H8 R2 ALL_SEND_CID CID " Kv [ h
Vv ~ A
N SEND_RELATIVE_AD V0 \
CMD3 | ber | [31:.0] "H8 R6 -
DR (RCA)A
[31:16] DSR A
CMD4 bc _ - SET_DSR \ DSR A
[15:0] "HB
) G IOV A 36 6
[31:25]G B .
sb (*\ ACMD41 b~
CMD5 | ber [24]S18R R4 | I0_SEND_OP_COND . )
G
[23:0] I/0 OCR -
A
[31:26] w O
[25:24] -
6 MMCV A® \
[23:16] )
CMD6 | ac R1lb SWITCH b ~ k EXT_CSD
[15:8] v -
A
[73] w O
[2.0] o
e 9 6\ ~ stand-
by” 0 ~ transfer”
H ® °
" programming”
[31:16] RCA SELECT/DESELECT_ | _ -
CMD7 ac ~ R1b disconnects H ® A
[15:0] "H8 CARD o
H Z T
b TN
Ky it A 0 6b
v A
[31:12]G B L,
sb OV 0 o B
[11:8] B 4
CMD8 | ber R7 SEND_IF_COND h AH \
(VHS) L A
AAG B w OA
[7:0]
. . 6 MMCV AV D
CMD8 | adtc | [31:.0] "H® R1 SEND_EXT_CSD .
EXT_CSD by A
[31:16] RCA \ CMD ©
CMD9 | ac N R2 SEND_CSD A
[15:0] "H® \ ~ CcSD” A
[31:16] RCA \ CMD ©
CMD10 | ac N R2 SEND_CID A
[15:0] "HB \ ~ CID” A
CMD12 | ac | [31:0] 'HB R1lb |STOP TRANSMISSION LA o A
[31:16] RCA VD
CMD13 | ac N R1 SEND_STATUS -
[15:0] "HB A
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a
N h cvT OfF
CMD14 | adtc | [31:0] "HP R1 BUSTEST_R A
\ [
[31:16] RCA " Inactive” A e o
CMD15 | ac 3 - |GO_INACTIVE_STATE .
[15:0] G B G h A o N
RA
CMD19 | adtc | [31:0] "HP R1 BUSTEST W h V0 A
2 5. D(class 2)
D)
a
%o SDY  MMC\V
Y i 9y
b* T Q -
c Yy yyB~A v
512 A7 CSDT
b oH -
c U ) A
CMD16 | ac [31:0] R1 SET_BLOCKLEN sb Oy W
CMD16 D -
bw p Q oA
a 512 A
Ho W
G 512 °
BLOCK_LEN_ERRORP w
B A
%o SDY  MMC\V
Y SET_BLOCKLEN
READ_SINGLE_BLOC 5 § A
CMD17 | adtc |[31:0] R1 . .
K U W
512
SET BLOCKLEN 9 A
b [\D [h ~
[ [ STOP_TRANSMISSION
READ_MULTIPLE_BL ,
CMD18 | adtc |[31:0] R1 5 T A
OCK
READ_SINGLE_BLOCK B
W A
*'D b - READ_BLK_MISALIGN CSD T A
2 36. 0 D(classQl)ov(class 3)
D) o
a
CMD11 | adtc |[31:0] R1 |READ_DAT UNTIL_ STt vV T ©§ v G
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D) .
a
OoP - [
STOP_TRANSMISSION © A
th Q - G
WRITE_DAT_UNTIL_S
CMD20 | adtc |[31:0] R1 - (
TOP )
STOP_TRANSMISSION 5 A
* D b - READ_BLK_MISALIGN CSD T A
2 37. Q D(class 4)
D)
a
23-5. D)
CMD16 | ac | [31:0] R1 SET_BLOCKLEN N
(class 2) A
H @
[31:16] w O Q o D A a
CMD23 | ac R1 | SET_BLOCK_COUNT )
[15:0] uwn O Q b
W A
%o SDV Y
DQ~ SET_BLOCKLEN
D) A
CMD24 | adtc ([31:0] R1 WRITE_BLOCK .
SD YV W
512
SET BLOCKLEN b5 A
o - [
WRITE_MULTIPLE |STOP_TRANSMISSION 5 A
CMD25 | adtc ([31:0] R1
_BLOCK WRITE_BLOCK
) W A
v # A
b) W 0FA i
CMD26 | adtc | [31:0] "H®B R1 PROGRAM_CID p” Y Y
b A "W e O
NG A
CMD27 | adtc | [31:0] "HB R1 PROGRAM_CSD csb ” B A
" 1.0 b A CSsD WRITE_BLK_MISALIGNA Q~
Ne b n” = " CcSDT ¥~ A
2. %o sb Oy Y wyB- sb OV Y ° 512 R
B A
2 3. D(class 5)
D] .
a
ERASE_WR_BLK_STA W@
CMD32 | ac |[31:0] R1 .
RT A (SD)
CMD33 | ac |[31:0] R1 | ERASE_WR_BLK_EN W @
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D) .
a
D A (SD)
ERASE_GROUP_ P~ W
CMD35 | ac |[31:0] R1 .
START @ A (MMC)
CMD36 | ac |[31:0] R1 |ERASE_GROUP_END ‘.)
W @ A (MMC)
CMD38 | ac [31:0] "HP R1b ERASE H |
* 1.CMD34 CMD37 G ~“ yBG b MMC
2. %o sb O Y wyB- sD (O Yy ° 512 M
B A
2 2. QG D(class 6)
D .
a
v QG w ° D
06 B AQG
[31:0]
CMD28 | ac R1b | SET_WRITE_PROT \
"~ WP_GRP_SIZE” TA
sD UV b 5 A
[31:0] I\ Q6 w ~ )
CMD29 | ac R1b | CLR_WRITE_PROT ) .
G B A
[31:0] QG v QG w D)
CMD30 | adtc R1 | SEND_WRITE_PROT . ) .
VO QG B A
Co1 sb OV b 2@ DA
2310 ¥V 9(class 7)
D) o
a
23-5. 9 (class
CMD16 | ac [31:0] R1 | SET_BLOCK_LEN -
2 A
G / \ /
3 A )
[31:0] G B .
CMD42 | adtc R1 LOCK_UNLOCK SET_BLOCK_LEN A
( B w 0) . -
a T\ G B
W OA
231 D(class 8)
D .
a
[31]G B 0 h H
[30]HCS " HCS™~ \
N SD_SEND_OP_ .
ACMDA41 | ber [29:24]G B R3 TO b B
COND -
[23:0]Vop 4 o (OCR) p A (
(OCR[23:0]) SEND_IF COND D9~
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o) .
a
HCS ACCSB  Neo
[ OCR[30]A
[31:1] "HS SET_CLR_CAR| \V CD/D3( 1)
ACMD42 | ac R1 .
[0] set_cd D_DETECT [1)/  [0]50K:: A
ACMDS51 | adtc [31:0] "HP R1 SEND_SCR SD\ (SCR)A
[31:16] RCA \ NWe O
CMD55 ac N R1 APP_CMD -
[15:0] "HP D b % DA
G / N
b 6 D We
[31:1] "HS ooV 0ve
CMD56 | adtc R1 GEN_CMD .
[0] RD/WR Ah RD/WR=1
cV T * RD/WR=0
Q [VTA
[31] WR
[23:18] Ri(read)/ |RW_MULTIPLE_ p~ Q
CMD60 | adtc ) _
[7:2] R1b(write) REGISTER A
T1BwG B
[31] WR ]
Ri(read)/ |RW_MULTIPLE_ D~ Q
CMD61 | adtc |[15:0] 1 "H ) -
‘ _ R1b(write) BLOCK A
TTBywG B
" 1. ACMDx sD Oy D
2. CMD60, CMD61 CE-ATA D)
2312 |/ ObB(class 9)
D .
a
G Q~ 0 88"
~ A Q
. 5 .
[31:16] RCA )
L Q~ A Q
[15] Q
CMD39 | ac R4 FAST_IO w 0 R4 T C
[14:8] . -
T © A
[7:0]
D G MMC %o
U 5
A
CMD40 | ber [31:0] "H8 R5 GO_IRQ_STATE T A
[31] RW IO_RW _DIRECT o t
[30:28] w 3 K /Ow
[27] RAW 128K A
CMD52 | adtc . R5 IO_RW_DIRECT .
[26] 'HE IY a Ya O
[25:9] QAW a
[8] "HB A /O w
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D -
a
[7:0] Q !/ "H A e D (o}
B 110 - Y
VIR Y o/ A
[31] RIW
[30:28] w
[27] 5'H We {1 DO
CMD53 | adtc IO_RW_EXTENDED |, . .
[26] OP 6 Q- I/ O A
[25:9]
[8:0] /

' 1.CMD39, CMDA40 G MMCN\
2. CMD52, CMD53 | G SDI/OV

2313® w bD(class 10)

5 =
a
(31]

0) w
1 ® w
[30:24] G

[23:20] w w 6
G (0h Fh)

[19:16] w w 5 N _
- , G SO WU\ SDI/OV A
G (Oh Fh) -

CMD6 | adtc R1 | SWITCH_FUNC ® w ° 00 ®

[15:12] w w 4 R
i} vw 1" A
G (0h Fh)

[11:8] w w 3G

(0h  Fh)
[7:4] w 2 o
[3:0] w 1
23.5.3.
CMDH™ & A D C v B A
v WG A
# 7 Nez I}

A R1 / R1bo:
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GigaDevice
A R2CI D, CSD
A R3 OCR
A R4 Fast I|/0
A R5 T
A R6 0 RCA
A R7:\ o b
sp Oy iT g “R1 / R1b, RASDR3,/, ORMCI R7
 4wR4 R5P 6 SD N/ QMMCI™ H b n A
H v 2 38. D v CMD 0 ¥ Anq 0
_G A 3 R2 136 i1 w48 A
2 8. )
0 1 p CRC 1
= 48 bits
0 1 o] =CID CSD CRC 1
=136 bits
[ Wa B~ w 0 y H B D “N= AWK T
[ xk v w' NeA =, R3 CRC A « B
" 1” A
R1 ( ) )
o w48 AB 45: 40 D Ty wiwer L "0
[ 63 "AN 33 A - Q [ Vs: @ D H v¥
BUSM" ~ @ D h BUSM" AN / H
T A
234 R1
B a7 46 [45:40] [39:8] [7:1] 0
B 6 32 7 1
\% 6006 600 X X 6106
D o] \ CRC7 B
R1b
Ri1b b R1 ~p 7y DG O H™ A D T W [ oH
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N7 Ah T A
R2 (CID, CSD )
| w 136ACI D 0 bu D CMD2 CMD10 ACSD
o buy CMD9 0 AV~ CIDCSDB[127. .Hd]
G B[O] w B A
235 R2
B 135 134 [133:128] [127:1] 0
B 1 1 6 127 1
v 6006 6006 61111 X 610
B D B G CID CSD * p CRC7 B
R3 (OCR )
| w48 A OCR p bu ACMD4SD '\ ™ CMD1MMC
0 Ab \ - W b A
236 R3
B 47 46 [45:40] [39:8] [7:1] 0
B 1 1 6 32 7 1
\" 6006 6006 61111 X 611111 6106
B D B G OCR G B
R4 (Fast I/O)
¢ MMCI Anq w48 Ad g \' RCA 0 Q-
v p A b w a BB A
2317 R4 ( MMC)
B 47 46 [45:40] [39:8] a [7:1] 0
B 1 1 6 16 1 7 8 7
v 6006 6006/ 61001 X X X X X 614
RCA
B D B CMD39 o CRC7
[31:16] | [15]
[14:8] [7:0]
R4b
, ¢ SD N/A9 w 48 ASD N/ O [ CMD5D5 w e W SD
| /NO RA
2318R4 (SD |/ 0)
B 47 46 | [45:40] | 39 | [38:36] 35 |[34:32]| 31 |[30:8] | [7:1]
B 1 1 6 1 3 1 3 1 23 7
v 604 6046111 x X X 600| x X 61111
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GigaDevice
_ 110 w L . /0 _
B o B| G C N "HE |S18A G B
OCR
RS (T )
¢ MMCI Anq w48 A @ h ® “a TRCA 4 0xMd
2319 R5( MMC)
B 47 46 [45:40] [39:8] & [7:1] 0
B 1 1 6 16 16 7 1
v 6006 606l 61010 X X X 610
15:0 -
w i h [15:0] H
B |D B CMD40 buT CRC7 B
RCA [31:16]
R5b
6 SD N/AGD N/ @ CMD52CMDS5 39 R A \' h H
H 18 48 SD W 4 3 " R5A
2320 R5(SD 1/ 0)
B 47 46 [45:40] [39:24] | [23:16] [15:8] [7:1] 0
B 1 1 6 16 8 8 7 1
v 6006 606 61101 060606 X X X 616
P B | CMD52/53 "HB Q CRC7 B
R6 (b RCA )
| w 48 AB[ 45: 40]CMD3 D A 1 6o B
G 0 RCA A
2321 R6
B 47 46 [45:40] [39:8] a [7:1] 0
B 1 1 6 16 16 7 1
\% 6006 6006l 60000 X X X 6106
0 \ B
B D B CMD3 CRC7 B
RCA 23,22,19,12:0
R7T7N o »)
6 SD UV Anq w48 AN AH CMDS8 0 AB[19:16]
\ A A Tt 4 N R7 A T a
) -
2322 R7
B 47 46 [45:40] | [39:20] [19:16] [15:8] [7:1] 0
B 1 1 6 20 4 8 7 1
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23.5.4.

v 606/ 606600106000 ( X X X 616
B |D B CMD8 G B [ CRC7 B
1B a4B 8B A1 L ~ 48 8B A
a 18 \ B A D3 U S SDI OSPA
18
N\ B A H 7 DO GD Ai Y 6irt A _22. A
2310 A4 2311 58 ey
1B~ 4B 8B A
22. B1
0 1% Byte 2" Byte 3" Byte ot n™" Byte CRC 1
b7 | b6 | b5 | b4 | b3 | b2 | bl | bO b7 | b6 | b5 | ba| b3 | b2 | bl| bo
4B
2310 B4
|O|b7|b3|b7|b3|b7|b3|I-I- |b7|b3|CRC|l|
|O|b6|b2|b6|b2|b6|b2|I-I- |b6|b2|CRC|1|
|0|b5|b1|b5|b1|b5|b1||-|- |b5|b1|CRC|l|
[0 [oa o0 oe [0 [oa [0] t+ [oe]w] cre | 1|
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8B

2311 B8
o e |or || | | | | || cre | 1|
| o | |we[be| | | | | || cre | 1|
o s |os || | | | | |5 | cre | 1|
o |ba|bafwa| | | | | || cre | 1|
o | ||| | | | | || cre | 1]
o | |o2fwe| | | | | | v2| cre | 1|
o |[om|ws| | | | | | w| cre | 1]
o |bma|wo|[wa]| | | | | || cre | 1]

23.5.5. \ H

sSD O\ H i \ 7

\ D H

SD "51P sSD O\ w A

\
R1™ Wa w\ 3 D \ H Y

o “[h A # by kD ¥ o " A

T ) Q w0

A BA h O pA B W ~ 0F w A

B: BA "B buH T b A B )

1 \

R ~

AN i [
P

A v | A

B: b o TA ( o~ ) “A

) oR T A
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2323\

B

31

OUT_OF RANGE

ERX

30

ADDRESS_ERROR

ERX

29

BLOCK_LEN_ERROR

ERX

28

ERASE_SEQ_ERROR

ER

cn

27

ERASE_PARAM

ERX

>

26

WP_VIOLATION

ERX

25

CARD_IS_LOCKED

SX

24

LOCK_UNLOCK_FAIL
ED

ERX

23

COM_CRC_ERROR

ER

p=3)

22

ILLEGAL_COMMAND

ER

(@)

p>3)

21

CARD_ECC_FAILED

ERX

(@)

(@)

20

CC_ERROR

ERX

19

ERROR

ERX

18

UNDERRUN

ERX

>

17

OVERRUN

ERX

16

CID/
CSD_OVERWRITE

ERX

—=

b

15

WP_ERASE_SKIP

ERX

o O
= O
o O

@
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B \' P
A
14 |CARD_ECC DISABLE| SX 608-= ) a P A
D 6106= ECCA
13 ERASE_RESET SR 6006 = Y [ W @ H C
616= 5~ ! 3
A
[12:9]] CURRENT_STATE SX 0= [ 9 A B
1= ) t -
2= % @i, w Ne O
3= Ti % A @B M
4=0D L 0o 15 A
5=0
6=
7=
8=
9-14=G
15=G "~ /0
8 READY_FOR_DATA SX 606 = b II H™ W A
0106 -= A
7 SWITCH_ERROR EX 606 = B\ B
01 ®= SWITCH b9 ® [
A
6 G
5 APP_CMD SR 604-= \ ACMD D] C
616= w ACMD DA
4 G
AKE_SEQ_ERROR ER 6006 = sb OV A C
6106-= A
2 G b DA
[1:0] G A A
‘18, 27, & MMA14,p 3 6 SD VA
SD
SD T L SD UV F i B- Ty G
a ASD W 512 A o We 168 CRC
D 0 [h ::ASD D 0 [h ::" bw ACMD13
" CMD55 CMDI&ACMD13 [P Lo [ OV T"AsSD
v A
| Lo pL (O} SHIA A
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2324 SD
B \' P
[511: | D_BUS_WIDTH SR 6006 = )1 | SET_BUS WIDTH D A
510] 6016 = F v
6108= 4
011G =
509 | SECURED MODE | SR [606=6 n |\ & b n S a A
fisSDn 5 A
6165 n
[508: G
496]
[495: | SD_CARD_TYPE SR [tV |k y|v 88 y SD A
480] v’ v b T~ @b
600006S8D| yb SD\ ~ A
Qv 88 Hb 5
600016 = SD SDV A
\
'0002'= OTP
[479: |SIZE_OF_PROTECT| SR | i G M (" ) A
448] ED_AREA A
[447: | SPEED_CLASS SR |\ A (" ) A
440]
[439: | PERFORMANCE_ M| SR |y 1MB/su Y B (" )
432] OVE D A
[431: AU_SIZE SR AU (" )
428]
[427: G
424]
[423: ERASE_SIZE SR | W (" )
408] AU A
[407: | ERASE_TIMEOUT | SR |UNIT_OF_ERASE (" )
402] _AU v
A
[401: | ERASE_OFFSET | SR v (" )
400] zZ vA
[399: G
312]
[311:0] G “ A
SI ZE_OF_PROTECTED_AREA
G % V" SDST \" SDHC/ SDXC B b A
G % V" SDSTiG VM 7
iG M = SIZE_OF_PROTECTED_AREA_ A MULT * BLOCK_L
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SI ZE_OF_PROTECTYEDMUARERL OCHk ¥ 1BFAN

o

G \" SDHC/ SDXG M 7
iG M = SIZE_OF _PROTECATED_AREA
S| ZE_OF_PROTECT]ED_MA*{RBEAA
SPEED_CLASS
8 A
OO0l ass O
0Olh: Class 2
02h: Class 4
03h: Class 6
04h: Class 10
0 5itF F hG
PERFORMANCE_ MOVE
8B Pm v~ wy 1MB/wyB A \'b RU - Pm
A @ wFFh APm v 25 - y A
235 °
PERFORMANCE_MOVE V H
00h Q-
01lh 1 [MB/sec]
02h 2 [MB/sec]
FEh 254 [MB/sec]
FFh
AU_SI ZE
48 AU ~ v 16K uwibB 2 O A
2326 AU_SI ZE
AU_SIZE V H
Oh H
1h 16 KB
2h 32KB
3h 64 KB
4h 128 KB
5h 256 KB
6h 512 KB
7h 1MB
8h 2 MB
9h 4 MB
Ah 8 MB
Bh 12 MB
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AU_SIZE V H
Ch 16 MB
Dh 24 MB
Eh 32 MB
Fh 64 MB
AU ~ 0_oc\ il 226 AU SIZTEHAV ™ vy« AU
- 2R7 AU H™ o7 G G\ "H AU A\
" AU A
2R7 AU
\ 64MB 256MB 512MB 32GB 2TB
AU 512 KB 1MB 2 MB 4 MB 64MB
ERASE_SI ZE
18 Neradk Nerase AU N ERASE_TI MEOUT
~6 ERASE_TI ME®UT W bT AU “YBh
Y b A w0 tb A
238
ERASE_SIZE vV 8§
0000h b A
0001h 1AU
0002h 2 AU
0003h 3 AU
FFFFh 65535 AU
ERASE_TI MEOUT
6P Terase ERASE_SI ZE @ AU e Vv FRLZ
AERASE _TI MEOUTY H W 63 -y L 7
Y [ ERASE_ S| ZERASE_TI MEOUT _ AW
ERASE_TI MEOUM °~ H ERASE_S3 ZERAh "y Y NE
K AU '
%OAORI Al @0 5 28 4 (23-1)
229
ERASE_TIMEOUT V §
00 b
01 1
02 2
03 3
63 63
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ERASE_SI ZE 4w 0 ¥ 0A

ERASE_OFFSET

2B TorrseT Y 2330 Z @ VHWA
ERASE_SI| ERASE_TI MEOUTu O y A
230 z
ERASE_OFFSET vV b
Oh 0
1h 1
2h 2
3h 3
23.6. l
23.6.1. \  #
h B TN # v 3t VA v # n h B \
b A 2N @\ \ " RCAA @ b @\ D
H® CMBD: Ne# A v # T H7 a DH" ~ CMDA
Vo2 T\ b Y Foo( 400 k HZHA
\ B
 GO_| DLE_STNDH p B Do MMC SD OV ~
“l1dle "Skat _HA B o~ CcMDD, ¢ [ LN 0
NeAw = 7 l/NO .,V 1/ ON g CMD5Q@1[ CCCR RES A
|l nacti VeVBiate A
h st v \ G “1dl e ™St atfe “lnactiVe State
\ A CMDO~ \ CMD & -~ v MWe D BA "N
\ " RCAA .~ 400 kHz B\
b 4
h \ H H " h =~ b \ I I R h L
i AAu = 15 N D v T YA
\ T H o - * SEND_OP_COND ( GMDMC) ,
SD_SEND_OP_COND (GAXIMIX4Y | O_SEND_OP_CONDs SOMD5
I/NOY ° © v h @ L™ # "bY h Voo VA
h 0 Voo 4 o bwu D b A b b
D - C ~ "l nacti Ve 1St alt e
Vbb A
VY b L AN L A oa T A
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\ b L AN B~ b © G AA . SDHC
L ACMD4 DdH |6 CMDB [ CMDS8 \ h 2. 00
[ w A
\  #
6 b Vo # b A "V MMG@GCEATASD SD N/AO
SD N/@ SDI O_| O NGNSDv O_ MEM_WONBDI O COWMBO
# n
1. N A
2. #\ ‘' SDVaMMC( AT A)SD NJ/AO
i 0 CMD5DA h [ 't SD N/O
i 0 ACMDALl h [ ¢+ SsDv’

P MMC CEATA A

3. A VA
a Foo( 400 wKHz) n: o 0 D'
iSO\ -0 CMDOACMD24 CMD2CMD’3
iSDHEC -0 CMDOCMD8ACMD4 CMD2CMD’3
iSD IN/ O O o0 CMD52XMDOCMD5CMD3 1t~
0 CMD52XMDOCMDS5ACMD4 CMD11 | CMD2CMD3

i MMC/ @ A0 CMDOCMD1 CMD2CMDA

4. # MMC/ e A A

i CPU 0 CMD8 EXT_CSD 504 ~S_CMD_SAT
48 w1 o3 ATA
i ATA ~ CPU EXT_CSD 191 ~ CMD_SET
4B "ATA ATA Y a ATAD ACPW SWI TAQMD®
) o '’
i CEATA "FAST _CMD3I9RW_MULTI PLE_