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21-17.128 # %0 DTLEN=10, CHLEN=1, CKPL=1" ... ppH
21-18.125 # %0 DTLEN=01, CHLEN=1, CKPL=0" ....ccoiiiiireeerirrirerereeinen ppH
21-19.125 # %0 DTLEN=01, CHLEN=1, CKPL=1" ...t ppH
21-20.125 # %0 DTLEN=00, CHLEN=1, CKPL=0" .....coiiiiiireeerrrrrrrrrererrinn ppo
21-21.128 # %0 DTLEN=00, CHLEN=1, CKPL=1" ... ppo
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21-23. MSB %0 " DTLEN=00, CHLEN=0, CKPL=1" ....ccoiiiiieriiieerieee e ppo
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21-29. MSB %0 " DTLEN=00, CHLEN=1, CKPL=1" ... i ppn
21-30.LSB %0 " DTLEN=01, CHLEN=1, CKPL=0" ...ccciiiiiirieeiriirieee e ppp
21-31.LSB %0 " DTLEN=01, CHLEN=1, CKPL=1" .. ppp
21-32.LSB %0 " DTLEN=00, CHLEN=1, CKPL=0" ...ccctiiiiiereerrriireeeeeniinee] ppp
21-33.LSB %0 " DTLEN=00, CHLEN=1, CKPL=1" .. ppp
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21-35. PCM %o " DTLEN=00, CHLEN=0, CKPL=1" ......ccccccivnrrrrrrn. ppc
21-36. PCM %o " DTLEN=10, CHLEN=1, CKPL=0" .....cccccccrrrrrrrrr.. ppc
21-37. PCM %o " DTLEN=10, CHLEN=1, CKPL=1" ......ccccccirrirrrrrnn. ppc
21-38. PCM %o " DTLEN=01, CHLEN=1, CKPL=0" .....cccccccrrrirrrrrrn. ppc
21-39. PCM %o " DTLEN=01, CHLEN=1, CKPL=1" ......ccccccivnirrrrrnn. ppc
21-40. PCM %o " DTLEN=00, CHLEN=1, CKPL=0" .....cccccccrnrrrrrrrn. ppT
21-41. PCM %o " DTLEN=00, CHLEN=1, CKPL=1" ......ccccccirnirrrrrn. ppT
21-42. PCM %o " DTLEN=00, CHLEN=0, CKPL=0" .....cccccccrrrrrrrrrr.. ppT
21-43. PCM %o " DTLEN=00, CHLEN=0, CKPL=1" ......ccccccirnirrrrrn. ppT
21-44. PCM %o " DTLEN=10, CHLEN=1, CKPL=0" .....cccccccrrrrrrrrn. ppT
21-45. PCM %o " DTLEN=10, CHLEN=1, CKPL=1" ......cccccconiirrrrrnn. ppT
21-46. PCM %o " DTLEN=01, CHLEN=1, CKPL=0" .....cccccccrrrrrrrrrrn. ppy
21-47. PCM %o " DTLEN=01, CHLEN=1, CKPL=1" ......ccccccirnirrrrrn. ppy
21-48. PCM %o " DTLEN=00, CHLEN=1, CKPL=0" .....cccccccrrrrrrrrrrn. ppy
21-49. PCM %o " DTLEN=00, CHLEN=1, CKPL=1" ......ccccccimnirrrrrn. ppy
2050, 2 e e et e e e e arr ] ppy
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7 5 NSRS pTp
223. b H J P E G e pTC
2 PR pyT
2 7RSSO py ¢
2 TR p hm
241 . SDI OoA n O D cnaog
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2 44 . 120 O T o PSSP cC Mn



GD32A490°Y

GigaDevice
245 . S DI O D et cwMn
246 . @ Dl et r e e CMM
- > TP CMT
2 48 . 2 PP PPPPTRRR CHC
2 49 . L e e atraaaaeeeeeeesaannnand CHC®
2 O PSR CHC®
PSR CHC®
242. A SDIOCLK B et cnn
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2 41 B QT e e e s e e st ae e e stre e e aaareeeeareeeaaresd cnp
2417 .8 4 I 1 AT cnc
2418.B 4 I (0 1 OO cnc
249 .09 H™ ” o TR cnT
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2 77 0 TR RRRRRURUPTPRRRRRRRON: ol o
12 1 PP UPPPPPPPTPPPPPPIN: TycC
2712 B0 ettt et aa e e e e e et —rrraaaaaaaaaaaaaas T o
2713 MAC T ettt T T
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A ) 1 "H ITM™ A
A vy JTAG o~ SWJ-DP~ A
A o o 1 "H TPIU” A
A p G 1"H MPU A
A i "H FPU™ A
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Cortex-M4 processor
Interrupts and Nested Sontex;Ma,core
Power control Vectored
< > Interrupt [P <
Controller Floating Point
(NVIC) Unit(FPU)
A 4
Wake-up f ¢ ¢
Interrupt A 4
Controller
(WIC)
Flash Patch Memory W tDﬁta. t
Breakpoint [«  Protection |4 Aadchom <
(FPB) Unit(MPU) 'ZD\A;_;"_‘)CE
A A A Ar
vy :
Serial-Wire
Or JTAG AHB Instrumentation Trace Port
DebugPort |« P Accessport (€ BusMatrix | Trace Macrocell  |[—TP| Interface Unit
(SWDP or SWJ- (AHB-AP) (Im™) (TPIU)
DP)
A A A A A
I ! v | T
Serial-Wire or ICode DCode System CoreSight PPB APB Trace Port
JTAG Debug AHB-Lite AHB-Lite AHB-Lite ROM table Debug system Interface
Interface Data Data System imgrfa)\/ce
interface interface interface
1.2
GD32A490x= 32 - " a T @ h L H
H w A " WeAHB aHe AHB HeAPB
AAHB € n A 1-1 AHB e 7
T o010 h "y AHB t - 1 H
h b~ Y AHB t A
1-1. A&B e 7 |
IBUS | DBUS | SBUS | DMAOM | DMAOP | DMA1M | DMA1P |ENET | TLI|USBHS | IPA
FMC-I 1
FMC-D 1 1 1 1 1 1 1 1
TCMSRAM 1
SRAMO 1 1 1 1 1 1 1 1 1 1
SRAM1 1 1 1 1 1 1 1 1
SRAM2 1 1 1 1 1 1 1 1
ADDSRAM| 1 1 1 1 1 1 1 1 1 1

34



GigaDevice

GD32A490°Y

IBUS |DBUS | SBUS [ DMAOM | DMAOP | DMA1M | DMA1P [ENET | TLI | USBHS | IPA
EXMC 1 1 1 1 1 1 1 1 1 1
AHB1 1 1 1 1
AHB2 1 1 1
APB1 1 1 1 1
APB2 1 1 1 1
1-1. AHB e 7 "AHB " leh “Nezu'l BWS
DB U%S B USD MA 04D MA 0G4FD MA 13D MA 138FE NEITT LAIUSBH S PAA
| BUS or E-M4 o) 6L M "~ 0x0000-08QAFFF "HFFF
0 o ADBUSCor E-M% R O “yig ™
A~ SBUSCor &M4 6 D 0 a
Y Oy i \ A M ~ p SRAWM M ADMAO M
DMA1IN#2 DMAODMA1 ([ ADMAOPMAIN® DMAODMA1

AENETY ATLITFT LCBUSBHS USBIR 'E
Y A

AHB 3 V1IBC " Nezuw' FMAAF ME@ATCMSRAMRAMGRA M1

SRAMADDSRABKX MEA HB3lA HB®2A P B 1A P BRF M@ o L

D ©~ FM@ o ATCMSRAM . U SRAM

DBUS ASRAMOSRAMISRAM?2 3t 0 O AADDSRAMy

SRAM W GD32A498%x AEXMC o L AAHB1AHB?2
AHB H AHB °~ APBI1APB2 APB H APB A

GD32A490 xu& 1-2 GD32A49 ®X X A
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1-2.GD3 2 A49 Obx x

Powered By LDO (1.2V)

Flash Memory
TPIU SW/ITAG @ ‘
C
Z -
FMC
o -ﬁm Powered By Vopa
ARM Cortex-M4 | 2
7] >
Fmax: 240MHz 8 -
C —
S LVD PLLs [«
=
g (Sae)|  SRAM2 IRC16M IRC32K
x
M “ Jay
DMAL  |—] TKSae | ADDSRAM A A
P Ka=e) 8
b KCSave ) ExXMC
IECE < v
I BKPSRAM| CRC | GPIO RCU
TL K master ) N K slave
AHB1 Peripherals
usBHs  Kmastery
TRNG | DCI | USBFS
slave
IPA K master AHB2 Peripherals
| AHB Interconnect Matrix (Fmax=240MHz)
A
NN NN NN
SYSCFG cTC DAC
N—V N—V N—V
A N > [ AH—N A N
EXTI 2 TIMER10 IREF ) CAN1
SDIO N TIMER9 TIMER13 ) CANO
N— V| ~|NT V NV
A— N| T | A—N\ NN NN
SPI5 g TIMERS TIMER12 UART7
N—V N—V N—V N—V
NN NN NN NN
SPI14/12S4 03 TIMER7 TIMER11 UART6
NN NN NN
SPI3/12S3 S TIMERO TIMER6 ) UART4
NV z NV NV
NN NN NN NN
SPI0/12S0 T USART5 TIMERS UART3
N— VIO |V vV N—V N—V
NN NN NN NN
ADCO-~2 USARTO TIMER4 > USART2
NV NV N— VvV o NV
TIMER3 )2 USART1
- A—N] ~ [ A—
TIMER2 T 12C2
N—V N—V
NN ; NN
TIMER1 & 12C1
11 1 X
WWDGT 33 12C0
) X
POR/PD I 12S2_add
SAR R EN—x
ADC SPI2/12S2
NN
Powered By Vooa LDO SPI1/12S1
NN NN
FWDGT 12S1_add
NN
HXTAL PMU  N—m—
Powered By Voo
LXTAL | [ rc K——
Powered By Vear
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1.3. o
Ar®Cor E-M& e ~ " Ya € 0 o v | U
A onq B G U P b A o -
o - /O o W@ 4 GB HPA Cor M4
Ty 32A Tux Vb
U Cor E-M« L t ® gy A U
T W Ne Ar fiCor E-M& v T f b’ A i
Ne " L Ha A _12GD32A49Qx® o v
GD32A490x =& o " aSRAM it & g v A
s M @ Ne 21KB v Ty @ A
1-2.GD32A49 0ix o
® Y
0xC000 0000 - OXDFFF FFFF EXMC - SDRAM
0xA000 1000 - OxBFFF FFFF Reserved
0xA000 0000 - 0xA000 OFFF EXMC - SWREG
ArBe 0x9000 0000 - 0X9FFF FFFF EXMC - PC CARD
0x7000 0000 - Ox8FFF FFFF EXMC - NAND
RAM EXMC i NOR / PSRAM /
0x6000 0000 - Ox6FFF FFFF SRAM
0x5006 0CO0O0 - Ox5FFF FFFF Reserved
0x5006 0800 - 0x5006 OBFF TRNG
0x5005 0400 - 0x5006 O7FF Reserved
AHB2
0x5005 0000 - 0x5005 03FF DCI
0x5004 0000 - 0x5004 FFFF Reserved
0x5000 0000 - 0x5003 FFFF USBFS
0x4008 0000 - Ox4FFF FFFF Reserved
0x4004 0000 - 0x4007 FFFF USBHS
0x4002 BCOO - 0x4003 FFFF Reserved
0x4002 B0OOO - 0x4002 BBFF IPA
0x4002 A00O - 0x4002 AFFF Reserved
0x4002 8000 - 0x4002 9FFF ENET
0x4002 6800 - 0x4002 7FFF Reserved
ARBL 0x4002 6400 - 0x4002 67FF DMA1
0x4002 6000 - 0x4002 63FF DMAOQ
0x4002 5000 - 0x4002 5FFF Reserved
0x4002 4000 - 0x4002 4FFF BKPSRAM
0x4002 3CO00 - 0x4002 3FFF FMC
0x4002 3800 - 0x4002 3BFF RCU
0x4002 3400 - 0x4002 37FF Reserved
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0x4002 3000 - 0x4002 33FF CRC
0x4002 2400 - 0x4002 2FFF Reserved
0x4002 2000 - 0x4002 23FF GPIOI
0x4002 1CO00 - 0x4002 1FFF GPIOH
0x4002 1800 - 0x4002 1BFF GPIOG
0x4002 1400 - 0x4002 17FF GPIOF
0x4002 1000 - 0x4002 13FF GPIOE
0x4002 0C00 - 0x4002 OFFF GPIOD
0x4002 0800 - 0x4002 OBFF GPIOC
0x4002 0400 - 0x4002 O7FF GPIOB
0x4002 0000 - 0x4002 03FF GPIOA
0x4001 6CO0 - 0x4001 FFFF Reserved
0x4001 6800 - 0x4001 6BFF TLI
0x4001 5800 - 0x4001 67FF Reserved
0x4001 5400 - 0x4001 57FF SPI5
0x4001 5000 - 0x4001 53FF SP14/12S4
0x4001 4CO00 - 0x4001 4FFF Reserved
0x4001 4800 - 0x4001 4BFF TIMER10
0x4001 4400 - 0x4001 47FF TIMER9
0x4001 4000 - 0x4001 43FF TIMERS8
0x4001 3CO00 - 0x4001 3FFF EXTI
0x4001 3800 - 0x4001 3BFF SYSCFG
APB2 0x4001 3400 - 0x4001 37FF SPI3/12S3
0x4001 3000 - 0x4001 33FF SPI0 /12S0
0x4001 2CO00 - 0x4001 2FFF SDIO
0x4001 2400 - 0x4001 2BFF Reserved
0x4001 2000 - 0x4001 23FF ADC
0x4001 1800 - 0x4001 1FFF Reserved
0x4001 1400 - 0x4001 17FF USARTS5
0x4001 1000 - 0x4001 13FF USARTO
0x4001 0800 - 0x4001 OFFF Reserved
0x4001 0400 - 0x4001 O7FF TIMER7Y
0x4001 0000 - 0x4001 03FF TIMERO
0x4000 C800 - 0x4000 FFFF Reserved
0x4000 C400 - 0x4000 C7FF IREF
0x4000 8000 - 0x4000 C3FF Reserved
APBL 0x4000 7CO00 - 0x4000 7FFF UART7
0x4000 7800 - 0x4000 7BFF UART6
0x4000 7400 - 0x4000 77FF DAC
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0x4000 7000 - 0x4000 73FF PMU
0x4000 6C00 - 0x4000 6FFF CTC
0x4000 6800 - 0x4000 6BFF CAN1
0x4000 6400 - 0x4000 67FF CANO
0x4000 6000 - 0x4000 63FF Reserved
0x4000 5C00 - 0x4000 5FFF 12C2
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 5000 - 0x4000 53FF UART4
0x4000 4CO00 - 0x4000 4FFF UART3
0x4000 4800 - 0x4000 4BFF USART2
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF 12S2_add
0x4000 3C00 - 0x4000 3FFF SPI2/12S2
0x4000 3800 - 0x4000 3BFF SPI1/12S51
0x4000 3400 - 0x4000 37FF 12S1_add
0x4000 3000 - 0x4000 33FF FWDGT
0x4000 2C00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF Reserved
0x4000 2000 - 0x4000 23FF TIMER13
0x4000 1CO00 - 0x4000 1FFF TIMER12
0x4000 1800 - 0x4000 1BFF TIMER11
0x4000 1400 - 0x4000 17FF TIMERG
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0CO00 - 0x4000 OFFF TIMER4
0x4000 0800 - 0x4000 OBFF TIMER3
0x4000 0400 - 0x4000 07FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x200B 0000 - 0x3FFF FFFF Reserved
0x2003 0000 - 0x200A FFFF ADDSRAM (512KB)

SRAM ARB e 0x2002 0000 - 0x2002 FFFF SRAM2 (64KB)
0x2001 C000 - 0x2001 FFFF SRAM1 (16KB)
0x2000 0000 - 0x2001 BFFF SRAMO (112KB)
Ox1FFF C010 - Ox1FFF FFFF Reserved
Ox1FFF CO000 - Ox1FFF COOF Option bytes (Bank 0)

9 ARBe Ox1FFF 7A10 - Ox1FFF BFFF Reserved

Ox1FFF 7800 - Ox1FFF 7AOF OTP (512B)
Ox1FFF 0000 - Ox1FFF 77FF Boot loader (30KB)
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® v
Ox1FFE C010 - Ox1FFE FFFF Reserved
0x1FFE C000 - 0x1FFE COOF Option bytes (Bank 1)
0x1001 0000 - OX1FFE BFFF Reserved
0x1000 0000 - 0x1000 FFFF TCMSRAM (64KB)
0x0830 0000 - OXOFFF FFFF Reserved
0x0800 0000 - 0x082F FFFF Main Flash (3072KB)
Aliased to
0x0000 0000 - 0XO7FF FFFF
the boot device
1.3.1. B b
wui A - Qo b “ Cor E-M&« LuWae’ Y W b B
w A U VH @ B b M Ai TWe SRAWM Vv 1MB ~
H @ ) v VYIMB A HeV T " - i
£ MOAB # M @ Wae3d? A B2 M " Ty
[ A A
! E vB E MT @ v BV A
bit word_addr =bit_band_base +(byte(ldffsetl]:
[ T
A bit_word_addr BV B £ M ’
A bit_band_base B £ M ’
A byte offset BV z ’
A bit_number T B (0-7A
o~ 0x2000 0201 ,~ Bz M
bit_word_addr = 0x2200 0000 + (0x20@-2*
0x2200401C Q B~ HO0x20000200 7 w [ 0x2200
401C b~ H 0x20000200 78 0x01 O0x00A
1.3.2. 't SRAMU
GD32A490xx L 256 KBSRAM4AKBMSRAMS 1RB v SRAM
~ ADDSRAM™~ SRAM av "~ 16 -~ ~ 32 - A::SRAM
" New 4 "Nezyw SRAMOD12KBRAM16KBRAME4 KBTCMSRAM KB
SRAMOSRAMISRA M2y AHB - “TCMSRAM _, U
SRAM =~  Cortex®-M4p A BKPSRAM ™M SRAM~ G M
4 a VDDt © SRAM. T G ip A v SRAMr W
GD32A490xx p T~ A @ AHBe "'t SRAM Ty b AHBh
Yo 4gCPU SRAMO USBHS3™ vy SRAM1A
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1.3.3. s FLASHY
GD32A490xx | L "y $tFLASH O ° Y N Ne '
A 3072KBh FLASH U A
A 30KB " boot loader” H o A
A 512B OTP W " ~ 0 A
A ) A
G L~ FMC A
1.4.
GD32A490xx L L33 Ty BOOTMBOOT1
v 1-3 . A He W B @CK_SYS
RN A 7 il 3 B
B BOOTMBOOT1 AW H @ Ty
Gi T A
1-3.
Bootl Boot0
h FLASH X 0
0 1
Pt SRAM 1 1
' | B " ARMCor E-M&« ®CLO0x0000 0000 v~ Pt
0x0000 0004 A~ v C o A
o W [ O ~4ct0x0000 0000 A
*SRAM 60x2000 o000~ W v A
a T k NVI C z [ SRAMA hFLASH
by r0x0800 0000 w [ O A ehFLASH
o BankBank1 [ 0x0800" 0000 SYSCFG_CFGO
FMC_ SWP LB~ 1,4 1.5.71 y~ L " va t BankBankl1l
A
"RV wo T T BB Lo B A Lp B fhFLASH
U] b - L ¢ T ° hFLASH
U Bank1l n A Ao T k NVI C z

ao

) T Y6 YW TWae H o h
FLASH (* 'USARTD PA9 PA10"aUSART2 PB10 PB11 PC10 PC11"y i USBFS
" PA9 PAL0 PAll PA12” A
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1.5. " SYSCFG
SYSCFG ' 0x4001 3800
1.5.1. 0 SYSCFG_CFGO
Z ' 0x00
B v ' 0x0000 000X BOOTO BOOT1 T X BOOT_MODE[1:0] ~
byK Vv”~
7 ~ 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
- _ FMC_ S -
G EXMC_SWP[| G P— G BOOT_MODE[ 2:
rw rw rw
B /B
31:12 G G BvA
11:10 EXMC_SWP[ 1EXMC [ ®
"B L ExMCc O T ® w
00 o ®
01' SDRAM Bank0 Banklb NANDBankl PCCARD ® ~ * SDRAM
Bank0 Bankl [ £ 0x8000 0000 | OX9FFF FFFF * NAND
Bank1 [ £ 0xC000 0000 [ OXCFFF FFFF * PC CARD [
0xD000 0000 [ OXDFFF FFFF A
[ G
9 G G Bv A
8 FMC_SWP FMC ®
B LhFLASH ([ Bank0 Bankl ® w
0 hFLASH O  Bank0 [ 0x0800 0000 h FLASH O  Bankl
[ 0x0810 0000
1 hFLASH Bank1 [ 0x0800 0000° h FLASH [ Bank0

[ 0x0810 0000

7:3 G G BvA
2:0 BOOT_MODE - & 1.4o0o0t "
[2:0] i 0x0000 0000 v By " BOOTO BOOT1
n  da v
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BOOT1 | BOOTO BOOT_MODE[2: . o
0 By
X 0 000 h FLASH [
0 1 001 q~
U
1 1 011 3t SRAM
) Y P~ W ' Lp p Q~ ~ BOOTO
BOOT1 w A
000 hFLASH OO ~ 0x0800 0000~0x08F[F FOFXFOFO 00
001 | O "0x1FFF 0000~0%1FFF 7
0x0000 0000
010 EXMC SRAM/NORO 1 0x6000 0000~0x67FF BKBE
0000
011 :: SRAM SRAMD 0x 2000 0000~0x2001 BFEEO0O
100 EXMC SDRAMDeviceD 0 x CO00 0000~0%X C7 HF PKPOR
0000
[ G
" da ( 0x0000 0000° o 7 1 O A
1.5.2. I SYSCFG_CFG1
Z ' 0x04
f v ' 0x0000 0000
7 328 ~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
. ENET | .
G G
HY_SH
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G
B /B
31:24 G G BvA
23 ENET_PHY_SEL Y PHY
Buy MAC  PHY o
Y MAC B W f MAC a H [ Lg
0 MII
1 RMII
22:0 G G BvA
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1.5.3.

31

EXTI

Z ' 0x08
B v 0x0000 0000

30 29 28

27

0 SYSCFG_EXTI SSO

328 ~ A
26 25

24

23

22 21

20

19

18 17

16

15

14 13 12

11

10 9

6 5

2 1

EXTI3_SS [3:0]

EXTI2_SS [3:0]

EXTI1_SS [3:0]

EXTIO_SS [3:0]

w

w

w

11:8

7:4

EXTI3_SS[3:0]

EXTI2_SS[3:0]

EXTI1_SS[3:0]

o
»

<
>

EXTI 3
0000 PA3
0001' PB3
0010 PC3
0011' PD3
0100 PE3
0101' PF3
0110 PG3
0111 PH3
1000 PI3
ir

(0]

EXTI 2
0000 PA2
0001 PB2
0010 PC2
0011 PD2
0100 PE2
0101 PF2
0110 PG2
0111 PH2
1000 PI2
[

o

EXTI 1

0000 PAl
0001 PB1
0010 PC1
0011 PD1
0100 PE1
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1.54.

31

EXTIO_SS[3:0]

EXTI

0101' PF1
0110 PG1
0111° PH1
1000 PI1
i G

EXTI O
0000° PAO
0001 PBO
0010 PCO
0011 PDO
0100 PEO
0101' PFO
0110 PGO
0111' PHO
1000 PIO
i

(0]

' SYSCFG_EXTI SS1

Z ' 0OxoC
B v ' 0x0000 0000

30 29 28

~ 328~ A
27 26 25 24 23 22 21

20

19

18 17

16

15

14 13 12

11 10 9 8 7 6 5

2 1

EXTI7_SS[3:0]

EXTI6_SS[3:0] EXTI5_SS[3:0]

EXTI4_SS[3:0]

w

w w

w

EXTI7_SS[3:0]

o
»

<
>

EXTI 7

0000° PA7
0001° PB7
0010 PC7
0011° PD7
0100 PE7
0101' PF7
0110 PG7
0111 PH7
1000 PI7
i G
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11:8

74

3.0

1.5.5.

31

30

EXTI6_SS[3:0]

EXTI5_SS[3:0]

EXTI4_SS[3:0]

EXTI

Z
By

29

0x10

EXTI 6
0000
0001"
0010
0011°
0100
0101°
0110
0111
1000
i

EXTI5
0000
ooor
0010
oo1r
0100
oior
0110
0111
1000
ir

EXTI 4
0000
ooor
0010
0011
0100
o101
0110
0111
1000
[

PAG
PB6
PC6
PD6
PEG6
PF6
PG6
PH6
P16

PAS
PBS
PC5
PD5
PES
PF5
PG5
PH5
P15

(0]

PA4
PB4
PC4
PD4
PE4
PF4
PG4
PH4
PI4

o

Z SYSCFG_EXTI SS2

0x0000 0000

28

27

328 ~
26

25

A

24

23

22

21

20

19

18

17

16
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15

14 13 12

11

10 9

6 5

4 3 2 1

EXTI11_SS[3:0]

EXTI10_SS[3:0]

EXTI9_SS[3:0]

‘ EXTI8_SS[3:0]

w

w

w

w

11:8

7:4

3.0

EXTI11_SS[3:0]

EXTI10_SS[3:0]

EXTI9_SS[3:0]

EXTI8_SS[3:0]

(0]
h)

<
>

EXTI 11
0000 PA11
0001 PB11
0010 PC11
0011 PD11
0100 PE11
0101 PF11
0110 PG11
0111 PH11
1000 PI11
it G

EXTI 10
0000 PA10
0001 PB10O
0010 PC10
0011° PD10
0100 PE10
0101° PF10
0110 PG10
0111° PH10
1000 PI10
ir G

EXTI 9
0000 PA9
0001 PB9
0010 PC9
0011 PD9
0100 PE9
0101 PF9
0110 PG9
0111 PH9
1000 PI9
[

o

EXTI 8
0000 PAS8
0001 PBS8
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1.5.6.

31

EXTI

Z ' 0x14
B v ' 0x0000 0000

30 29 28

27

0010
0011°
0100
0101°
0110
0111
1000
i

PC8
PD8
PES8
PF8
PG8
PHS8
P18

3 SYSCFG_EXTI SS3

326~

26

25

A

24

23

22 21

20

19

18 17

16

(0]

15

14 13 12

11

10

9

6 5

2 1

EXTI15_SS[3:0]

EXTI14_SS[3:0]

EXTI13_SS[3:0]

EXTI12_SS[3:0]

w

w

w

11:8

EXTI15_SS[3:0]

EXTI14_SS[3:0]

(0]

EXTI 15

0000
ooor
0010
0011
0100
o101
0110
0111
[

PA15
PB15
PC15
PD15
PE15
PF15
PG15
PH15
G

EXTI 14

0000
00071
0010
00171
0100
01071
0110
01171

PA14
PB14
PC14
PD14
PE14
PF14
PG14
PH14
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3.0

1.5.7.

30

EXTI13_SS[3:0]

EXTI12_SS[3:0]

/ C8

z
By

29

L

0x20

o

EXTI 13

0000
0001
0010
0011
0100
0101
0110
0111

[

PA13
PB13
PC13
PD13
PE13
PF13
PG13
PH13

G

EXTI 12

0000
0001
0010
0011
0100
o101
0110
0111

[

~SYSCFG_CPSCTL

0x0000 0000

28

27

326~

26

PA12
PB12
PC12
PD12
PE12
PF12
PG12
PH12

G

A

23

22

20

19

18

17

16

15

14

13

12

11

10

71

G

CPS_RDY

o

0 1/0
1 1/0

o

M D
— —
I T
8\°
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0 CPS_EN I/O &4 "Ha
0 1/0 &Y H
1 1/0 &4 "Ha
1.6.
T U H 96 W | B96 W | D6
W A "y b 17" n W Ne A
1.6.1. ¥ H
* Ox1FFF 7A20
v 1A b k A
7 © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ FLASH_DENSI TY[15: 0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SRAM_DENSI TY[15: 0]
r
B /B
31:16 FLASH DENSITY  Flash
[15:0] v 2t FLASH U * Yy Kbytesu ¥ B
o ' 0x0020  32KbytesA
15:0 SRAM_DENSITY  SRAM ([
[15:0] % ;' SRAM 7 Y Kbytesu | B
D 0x0008  8KbytesA
1.6.2. wWIlDoOoe® R’ ~
* Ox1FFF 7A10
v 1A b k A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ UNI QUE_I1 D[ 31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ UNI QUE _I D[ 15: 0]
r
B /B
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310 UNIQUE_ID[31:0] W ID
" Ox1FFF 7A14
v 1A v A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ UNI QUE | D[ 63: 48]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ UNI QUE I D[ 47:32]
r
B /B
31:0 UNIQUE_ID[63:32] W ID
' Ox1FFF 7A18
v 1A iy A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNI QUE_|I D[ 95: 80]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNI QUE_I D[79:64]
r
B /B
31:0 UNIQUE_ID[95:64] W ID
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2. L ~ FMC™
2.1.
L~ FMC™Y b o> 2t w  AMCU ) v
[ 1024K AFMC3 t 3 "~ 4KB" ba M Tyl 328
168\  a b A
2.2. h
A 3072K "6 0O o ’
A Mcu b} \ [ 1024K ( G 256K 512K ~
n b) Y “CPU O o ’
A G GD32A490xX a = H ' |k 1024KB 0 "~ bank0™ T~
1 " bankl™ T’
A 328 168 v & " 4KB” - b’
A 2a v 16 - ’
A 512 OTP 16 OTP S W T e U ’
A 30K H t W T 6 ’
A w B [ L '
A i nG -7 n ’
A i G -7 0 bA
2.3. w
2.3.1.
ch © b 6 3072KB GD32A490xX ~ 8w 16KB M 82e 64KB VM &
14e 128KB M a 4e 256KB M AR [ @ M 7y A
2-1. GD32A490xx A
2-1.GD32A490x X
()
Mo 0x0800 0000 - 0x0800 16KB
3FFF
0 M1 0x0800 4000 - 0x0800 16KB
h O 7FFF
1MB
V2 0x0800 8000 - 0x0800 16KB
BFFF
M3 0x0800 C000 - 0x0800 16KB
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( )
FFFF

v 4 0x0801 0000 - 0x0801 64KB
FFFF

M5 0x0802 0000 - 0x0803 128KB
FFFF

M6 0x0804 0000 - 0x0805 128KB
FFFF

V11 0X080E 0000 - 0X080F 128KB
FFFF

v 12 0x0810 0000 - 0x0810 16KB
3FFF

v 13 0x0810 4000 - 0x0810 16KB
7FFF

v 14 0x0810 8000 - 0x0810 16KB
BFFF

v 15 0x0810 C000 - 0x0810 16KB
FFFF

v 16 0x0811 0000 - 0x0811 64KB
FFFF

v 17 0x0812 0000 - 0x0813 128KB
FFFF

v 18 0x0814 0000 - 0x0815 128KB
1 FFFF

2816KB

v 23 0X081E 0000 - OX081F 128KB
FFFF

v 24 0x08200000 - 0x0823 256KB
FFFF

v 25 0x0824 0000 - 0x0827 256KB
FFFF

v 27 0x082C 0000 - 0X082F 256KB
FFFF

Ox1FFF 0000- OX1FFF 30KB
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( )
T7FF
W W M Ox1FFF 7800 - Ox1FFF 528B
7AOF
0 Ox1FFF C000 - Ox1FFF 16B
COOF
1 Ox1FFECO000 - 16B
Ox1FFECOOF
" H ( =, boot loader b A
G TDBSE 1 M 7%Ne I 2-2.DBS
=1 1M W %Né DBS a '
22 DBS £M1 M %Ne
()
0x0800 0000 - 0x0800
MO0 16KB
3FFF
0x0800 4000 - 0x0800
M1 16KB
7FFF
0x0800 8000 - 0x0800
V2 16KB
BFFF
0x0800 C000 - 0x0800
M3 16KB
0 FFFF
0x0801 0000 - 0x0801
512KB v 4 64KB
FFFF
0x0802 0000 - 0x0803
M5 128KB
FFFF
0x0804 0000 - 0x0805
~ M6 128KB
h U FFFF
0x0806 0000 i 0x0807
M7 128KB
FFFF
0x0808 0000 - 0x0808
V12 16KB
3FFF
0x0808 4000 - 0x0808
M 13 16KB
TFFF
1 0x0808 8000 - 0x0808
M 14 16KB
512KB BFFF
0x0808 C000 - 0x0808
M 15 16KB
FFFF
0x0809 0000 - 0x0809
M 16 64KB
FFFF
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« )
0Ox080A 0000 - 0x080B
M 17 128KB
FFFF
0x080C 0000 - 0x080D
VM 18 128KB
FFFF
0x080E 0000 i OX080F
M 19 128KB
FFFF
2.3.2. b
" VYE o W A 0 o & Nez 3 CPU IBUS
DBUS A
2.3.3. FMC_CTL/ FMCxOBCTL
B~ FMC_CTL ~ * LKB  w 1A A FMC_KEY (o)
0x45670123 OXxCDEF89AB ~ Ya FMC CTL AH Q B ~ FMC_CTL
LKB p O0A” ¥y ) FMC_CTL LKB w 1P FMC_CTL A
Kv FMC_KEY b w LK I ¢ FMC_CTL - 0We
A
FMC_OBCTLO *  FMC_CTL . ¢ G A uH Q b~
FMC_OBKEY ® Q~ 0x08192A3B 0x4C5D6E7F » FMC_OBCTLO
T OB_LK® A " Y FMC_OBCTLx OB_LKE 1 FMC_OBCTLXA
2.3.4.
GD3A490xx T~ FMC Y w a h @ T u 4K D
A w AW Ty T b it p AFMC b 7
1. G FMC_CTL b G ’
2. FMC_STAT BUSYP c Q * BUSYB 4 1
t b " BUSYB { w O
3. FMC_PEKEY Q~ KEYv OxA9B8C7D6 Y FMC_PECFG ’
4. B FMC_PECFG T PEENBYQa W
5. FMC_PECFG T PE_ADDR[28:0F T Q" o
4K ’
6 G FMC_CTL T SN[4:0]F w0 B T SERB’
7 FMC_CTL STARTE 1 © v o [ FMC
8. D * FMC_STAT BUSYP (O
9 PE_ENP  SERS ! b’
10. “a DBUS b wA
w  f FMC_CTL T ENDIEP w1 ~ FMC_STAT ENDB
B~ FMC ¥ ®eT A v GQ~ © 4K

55



GD32A490°Y

GigaDevice
R 0 o TP W A " ° FMCb v
LKy ¥ As W /I G v b A FMC_CTL
ERRIEB B~ b 0 bF T AT = " FMC_STAT
OPERRE 0 A_2-1. b v M b A
2-1. b
LKB B FMC_CTL —‘
v
BUSYB B
FMC_PECFG
v
B PE_ENB g
PE_ADDRS
TQ"
v
B SERB SNB
v
B STARTP O
b}
2.3.5. v
FMC M w a h U Mp A w Aw M "y v
b it Mp AFMC M b n'
1. G FMC_CTL b G ’
2. FMC_STAT BUSYP c Q * BUSYB 4 1
t b " BUSYB { w O
3 B FMC_CTL SERB '
4. M™ Q[ FMC_CTL SNB
5 FMC_CTL STARTE 1 © v D [ FMC
6 D * FMC_STAT BUSYP O
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7. “a DBUS b v wA
v w ~ f FMC_CTL T ENDIEB w1 ~ FMC_STAT ENDB
B~ FMC * WeT A v GQ~ v
A 1 \ 0 o Py A " I FMCb v
LKy ¥ A W - /I G v v b A FMC_CTL
ERRIEP B b 0 b¥F T AT F " FMC_STAT
OPERRP T 0o A_22. ¢ o) v M b
A
2-2. M b
Y
A L ————— FMC_CTL _‘
V‘
BUSYB B
B SERB SNB
TQ" M
Y
B STARTB O
b}
V‘
BUSYB B
2.3.6.
FMC t = w ya o h U p A MEROw 1 ~ ,
b 6 BankO MER1w 1 ~ b 6 BankT MERO MER1w 1 ~
b 6 A FMC b 7
1. G FMC_CTL b 6 ’
2. FMC_STAT BUSYE{ w0o G b ot
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3. B FMC_CTL MEROP ~ 1 Y BankOA B FMC_CTL MER18 ~
A Bank1A B FMC_CTL MERO/MER18 ~ 1 '
4. FMC_CTL STARTE 1 0 o [ FMC
5. FMC_STAT BUSYB 0 D :
6. “ 3 DBUS b wA
w ~ f FMC_CTL T ENDIEB w1 ~ FMC_STAT ENDB
B~ FMC ¥ WeT A ¢ B w OXFFFF_FFFF " Yy
SRAMT a i FMC b A
2-3. b ey b A
2-3. b
ke 8 FMC_CTL _‘
v
BUSYB B
B MERO/MER1B
A
B STARTE 0
9
v
USYB B
2.3.7. h O
FMC t 3,W e 328 /168 N /8B W k h O p AFMC
b n
1. G FMC_CTL b 6 ’

2. FMC_STAT BUSYB T w0 G b 0 b
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3. PSZP B FMC_CTL PGS’
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v Hip "~ SEVONPEND =
SEVONPEND =1 . 43 RTC
R 1 T -
T
IRC16M
LDO 6V w - l
¥ LDO
|71“ 3 NRST ” 4y RT Qv PC13PI"8 b LXTAL
WKUP it /0 G A

PC14PCTb5a
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3.4. P MU
P MU "0x4000 7000O0
3.4.1. L “PMU_CTL
Z ' 0x00
B v' 0x0000 C0O00 ¢ [
"y A~ 167 " 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G | LDEN[l:(‘ HDS ‘ HDEN ‘
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ LDOVS[1:0] G ‘ LDNP ‘ LDLP ‘ G ‘BKPWEN‘ LVDT[2:0] ‘ LVDEN ISTBRST ‘ WURST ISTBMOD‘ LDOLP ‘
rs w w w w w rc_wl rc_wl w w
B /B
31:20 G e BvA
19:18 LDENI[1:0] nov - a
00 mv v o
or G
10 G
1r hoa v -
17 HDS : ®
IRC16M  HXTALD 4 - HDRF B - ) B 1A
B B~ ~ . Y p 037 ¥ HDEN
0 p OA
(0} B ®
1 B ®
16 HDEN - a
4 |[RC16M HXTAL ~ B p BA ¥
B ) D A
0) h
1 a B
15:14 LDOVSI[1:0] LDO *
PLL " B D * h PLLg * LDOVS v A
h PLL™ ~ LDO ¥v A TA

00 G "~ LbO ¥v A4 -
01 LDO v 4
10 LDO *T 4
11' LDO # A
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13:12 G G Bv A
11 LDNP a w LDO -~ b v -
0 a w LDO ~ b B
1 a w LDOf LDENw 11 ~ v °
10 LDLP a Yw LDO -~ b v °
0 a Yyw LDO ° b B
1 3 Yw LDOf LDENw 11 ~ v a
9 G G Bv A
8 BKPWEN M Qa
0) M Q
1 °H Q
BH T K M Q A AD
W B 1A
75 LVDT[2:0] v oA v
000 2.1V
001 2.3V
010 2.4V
011 2.6V
100 2.7V
101 2.9v
1100 3.0V
111 3.1V
4 LVDEN Y 1 a
o7 v A
1 v 4
3 STBRST B
0
\ B
B 0
2 WURST B
(0}
1 B
B 0
1 STBMOD
0) Cortex®-M4 ~ SLEEPDEEP - -
1 Cortex®-M4 ~ SLEEPDEEP - -
0 LDOLP LDOY w
(0} - “ LDO b
1 - T LDO T v w
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3.4.2. L “PMU_CS
Z ' 0x04
B v ' 0x0000 0000 ¢ b B
"y A " 16" ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G LDRF[1:0] | HDSRF ‘ HDRF
rc_wl r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LDOVSR
G G BLDOON | WUPEN G BLDORF LVDF STBF WUF
F
r w w r r r r
B /B
31:20 G G BvA
19:18 LDRF[1:0] v
W ¢ LDO v * 7B D A o "B Q
117 vy 0A
00 |7r 4
or G
10 G
11 Wy o
17 HDSRF SC)
0 T ®
' T ®
16 HDRF " %o
0 y
1 .
15 G G BvA
14 LDOVSRF LDO 4
0 LDO 4
1 LDO A4
13:10 G G BvA
9 BLDOON M SRAM 4
B p B M SRAM 4 TG Voo G M SRAM
T A Voo B 0 ™ SRAMT vx A
o - M SRAM 4
1 M SRAM 4
8 WUPEN WKUP a
0 7 WKUP w

82



GigaDevice G D 3 2 A 4 9 O Y
1 WKUP w
WUPEN ~ HIF I WKUP  ::14 w C
A 6 WKUP T WKUP p w "0 A
B Lg ~ Yy R v 0We Hp A
7:4 G G BvA
3 BLDORF M A
6) M 4
1 M 4
2 LVDF v oo4
0y AH® ¥ "~ Voo G LVD v~
'Yy AHP¥ "~ Voo G Y6 LVD v~
" LVDw A
1 STBF
0] ~
1 ~
B, PORYDR PMU_CTL STBRST A
0 WUF
0 [ Hp
1 [ WKUP RTC Hep~ ~ RTC™ ~ Hwp a RTC Hp a
RTC Hep RTC A
B, POR/DR PMU_CTL WURSH A
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4. B i\ "H RCU”
4.1. B LYy"H RCTL
4.1.1.
GD32A49B x %" 2 L ‘ B a B M B A B i
w' BTi B 3, M A B B ,SWDP L M H
i e N~ D I R ™ B B mM A B H™ ap
Hp B O 0 A "¢ ' B H A
4.1.2. w
B
Y AHbD TH WO * B 1A/ B~ PORPDR B~ 2a 4
B~ BOR B ~3atc T o BO " A BB
v M A By * p LDO %0%o0 L1.2Y
B fw A B~o o 0x0000A0004
B
0 YWkIHDP ~% We B
A B” POWER_R3Thn
A B~ NRST
A 0 " WWDGT_RSTn
A " FWDGT_RSTn
A Cor EM& T B L T SYSRESETREQ 6SW_RSTn
A NRST_STDBY# wo ooF " * B
" OB_STDBY "RSTn
A NRST_DPSLP w 0~ F -

~ OB_DPSLP_RSTn™ A

b~ 1)

B B a3, SWDP L M H o N&~° p '

>

Bl D G e B p - 20s v [
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4-1 B
NRST %
WWDGT_RSTH—— 20 us
FWDGT_RSTm——m v L k
SW_RSTn
OB_STDBY_RSTn
OB_DPSLP_RSTn
M B
Y AHBD H W 0 i M B
13 M L T BKPRBTO616
28 ™ S B~ Voo Veat ||f W~ Voo Ves® “A
' M B~ BKPSRAMy B
4.2. LYy "H CcCTL
4.2.1.
Ly "H v 20 | w ~° Waep 16MRC ~ IRC16M~ a
Wep 48MRC ~ IRC48M™ AW @ r ~ HXTAL" aWe p
32KRC ~ IRC32K™aw v r ~ LXTAL™E: @ ~ PLL"a
W @ HXTAL a Ne a A
AHBA APB Cortex®-M4 ~ CK_SYS™ - Ty
IRC16Ma HXTAL PLLA Y [ 240MHzA
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4-2.

CK_HXTAL: /210 /31 h1

32,768 KHz o CK_RTC o
LXTAL OSC (10 RTO) o
RTCSRC[L:0]
2 KHz CK_FWDGT _
IRC32K (to FWDGT)
00 CK_SYS
EG‘ CK_OUT1 CKOUT1DIV o1 CK_PLLI2SR
+1,2345 10 CK_HXTAL
11 CK_PLLP
CKOUT1SEL[1:0]
HCLK _
AHB enable (to AHB bus,Cortex- o
M4,SRAM,DMA peripherals)
00 CK_IRC16M 1 CK CST
E §| CK_0UTO CKOUTODIV o1 CK_LXTAL E = >
+1,2,34,5 10 CK_HXTAL (to Cortex-M4 SysTick)
1 CK_PLLP FCLK >
(free running clock)
APBL CK_APBL
CKOUTOSEL(1:0] scs{Lo] p——  Prescaler — PCLK1
+1,2,4.8,16 o APBL perpherals
Peripheral enable
Igscnf:lzﬂ CK_IRC16M TIMERL,2.3 4,56,
11,12,13 240 MHz max oK TIMERX
AHE CK_APB1 x1
CK_HXTAL CK_SYS P X2 or x4 TIMERx enable to TIMER1,2,3.4,
220MHz max | 5 515 [240 MHzZ ma 56111213
CK_PLLP o APB2 CK_APB2
p—  Prescaler PCLK2
+1,2,4,8,16 to APB2 perpphefals
Peripheral enable
mLLSEL TIMERO0,7.8,
9,10 240 MHz max
CK_APB2 x1 CK_TIMERX
o— cTc X2 or x4 TIMERX enable to TIMERO,7,
ADCCK[2] 89,10
ADC
Prescaler o
+24,68 CK_ADCXt0oADCO,1,2
48 MHz cKCTe o 40 MHz max
IRC48M CK4BMSEL P
PLLABVSEL
i CK48M
12SSEL PJ Peripheral enable
to USBFS USBHS TRNG
| - CK_I2Sx
9J Peripheral enable —i )
125 CKIN | to 125

Peripheral enable

) CK_TLI
toTLI

ENET_PHY_SEL

Peripheral enable

) CK_ENETTX
to ENET TX

EvBpHy  Peripheral enable

}v USB HS PHY clock4Mhz to60Mhz

No Y

AHB2a

APB2

APB1

Noz w 240 MHz/120 MHz/60 MHzA RCU

SysTick™
AHB® HCLK"~

ADC APB2
ADC_SYNCCTL

TIMER
OA

AHB
H

Qr

b

2a 4a 6a 8Ne

Ne

A

SysTick A

ADCCKEP

Y

RCU_CFG1

CK48M

:Il ) CK_ENETRX
to ENET RX

A AHB

AHB

SysTick

AHB

A

6 CK_APBxaCK_APBx
TIMERSELR A

L

5a 6a 10a 20Ne

CK_USBHS_ULPI
Peripheral enable 10 USBHS ULPI

APB2/APB1
HCLK™ 8 Ne

b u Cortex

. ~ ‘

H O CK_APBx
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USBFS/USBHS/TRNG/SDIO CK48M LA RCU_ADDCTL
CK48MSELI PLL48MSELP ~ Y PLLQ  a PLLSAIP IRC48M A w CK48M
A
USBHS_GUSBCS EMBPHYB © USBHS ULPI Ty ULPI
PHY CK48M LA
CTC IRC48M L CTCY "H " vy IRC48M - A
RCU CFGO I2SSELB - 128 " vy PLLI2SR
I2S_CKIN - LA
RCU CFG1 PLLSAIRDIVA ~ TLI "y PLLSAIR
23 4383 16Ne . A
SYSCFG_CFG1 ENET_PHY_SELB ~ Y TXIRX "y
~ ENET_TX_CLK/ENET_RX_CLK~ ~ LA
RCU_BDCTL RTCSRCB~ RTC " Y LXTAL  a IRC32K
HXTAL 2-31 RCU_CFGO RTCDIVE v _ ~“Ne t ARTC
HXTAL Ne Aw T 1.2vp A - A ARTC
IRC32K  Aw Voo - A ARTC LXTAL  Aw
- Vobp Vear - A A
FWDG ~ ~ FWDG L IRC32K  Aw A
4.2.2.
A 4] 32 MHz ‘ " HXTAL™’
A p 16MHzRC " IRC16M™ "’
A p 48MHzRC © IRC48M™
A 32768Hz v r © LXTAL™’
A p 32KHzRC " IRC32K™
A PLL " HXTAL IRC16M
A HXTAL A
4.2.3. w
r " HXTAL
4[ 32 MHz ‘ T " A ‘

He HXTAL A

>
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4-3. HXTAL
OSCIN oscour
[l
II:II
Crystal
c1—— j: c2
HXTAL Y L RCU_CTL HXTALENS T L
RCU_CTLT HXTALSTBE A -
W B p 016 F A« Y N A HXTAL
v T RCU_INTT T a B HXTALSTBIE® 6106w
* T A ° HXTAL "y b PLL ~ A
L RCU_CTL HXTALBPS HXTALENE 671 @ A
R N OSCIN° OSCOUTG - 4-4. M HXTAL A
~ CK_HXTAL 6 ~ OSCIN A
4-4. N HXTAL
OSCIN Ooscour
p 16M RC "1 RC16 M
p 16MHzRC v IRC16M 16MHz - 3 CPU
T Ay A IRC16M RC b K v ) D u
Loy A IRC16M RC Y L " RCUCTL™ T
IRC16MENB -7 AL RCU_CTLT IRC16MSTBB IRC16Mp
RC AIRC16M - HXTAL A T
RCU_INTT T a B IRCIBMSTBIE 616IRCI6BM Yy ~ ¥ WaeT A
IRCIBM 3~ b PLL ~ A
N W  %IRC16M Y , HXTAL A Ty
a ) _ @ by A
HXTAL  PLL W Y C v
C A “ pw LIRCIBM Db w A
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P 48M RC “ 1 RC48 M
p  48MHz RC v IRC48M v 4A8MHz v a
USBFS/USBHS/TRNG/SDIO ~ IRC48M b K v ) p Ny
L3, W v AIRC48M RC Y RCU_ADDCTL T
IRC48MENSB * 7 A RCU_ADDCTL T IRC48MSTBS p
48MHz RC A RCU_ADDINT T T a B IRC48MSTBIE
6106IRC48M Yy ~ ¥ WaT ARC48M ~ Aw USBFS/USBHS/TRNG/SDIO
A
N W %IRC48M TP b %A W USB
48MHz 1%ACTCY "H t W p " N w  IRC48M
[ A
“PLL
2@ P * PLLA& PLLI2S PLLSAIA PLLP T A b
240MHz™ ,PLLQ ~ Y A 4 USBFS/USBHS/TRNG/SDIO APLLI2S T~ vy
Ay I2S A PLLSAl Y Aw CK48M TLI A
PLL™ Y RCU_CTL T PLLENS * 7 ARCUCTL T
PLLSTB® PLL A RCU_INT T T a P PLLSTBIE
616PLL Y - ¥ WeT A
PLLI2S Y RCU_CTL T PLLI2SENS * 7 ARCU_CTL T
PLLI2SSTB# PLLI2S A RCU_INT T T a B
PLLI2SSTBIE 616 PLLI2S y ~ ¥ WeT A
PLLSAI Y RCU_CTL T PLLSAIENB * 7 ARCUCTL T
PLLSAISTBB PLLSAI A RCU_INT T T a B
PLLSAISTBIE 616 PLLSAl y ~ ¥ WeT A
~ Deepsleep/Standby HXTAL [ " HXTALA u
- ~v 2 PLL T A
Y r ~" LXTAL
LXTAL W@ W 32.768kHz v r A L WaV
wof %o A LXTAL Ty M L " RCU BDCTL™ T
LXTALENGB T A 0w L RCU_BDCTLT LXTALSTB®
LXTAL A T RCU_INTT T a B LXTALSTBIE 6716
LXTAL Yy ~ ¥ WeT A
M L RCU_BDCTL LXTALBPS LXTALENP 671 @
A CK_LXTALL [ OSC32IN :i: H™ % A
P 32K RC "1 RC32K
IRC32Kp RC Wavyw v 32kHz w
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L AIRC32K v T ub » AIRC32K
RC Ty B/ RCU_RSTSCKT IRC32KENSB =7 A
B/ RCU_RSTSCKT IRC32KSTBS IRC32K A
B/ RCU_RSTSCKT T a B IRC32KSTBIE 671 6IRC32K
Yy © Y 9eT A
" CK_SYS
B~ IRC16M A u CK_SYS I 0 RCU_CFGOT
i BSCS yo® W HXTAL CK_PLLPA SCS v i
a | [ A Ve PLL
by - b A A
HXTAL " CKM
L RCU CTLT HXTAL a P CKMEN HXTAL VY a w
A w HXTAL ~ a =  HXTALA AW [ HXTAL
Y HXTAL ° T RCU_INTT HXTAL T B CKMIF
61" HXTAL Hp A @ 0 T Cortex®-M4 b~ T NMI A
HXTAL b PLL * HXTAL B a IRC16Mu F PLL
: A
Fw
Fw  Fr 32kHz[ 240MHz A 0 RCU _CFGO™ T
CK_OUTO B CKOUTOSEL b H* A GPIO
w 1/0 AFIO” ¥ H* ACK_OUT1 ¥
RCU_CFGOT CKOUTI1SELP A
4-1. ¥0
FO B
00 CK_IRC16M
01 CK_LXTAL
10 CK_HXTAL
11 CK_PLLP
4-2. F1
Fl B
00 CK_SYS
01 CK_PLLI2SR
10 CK_HXTAL
11 CK_PLLP
RCU_CFGO CKOUTODIVE ~ " y CK_ OUTO * o Ne

- v CK.OUTO ¥ A
RCU_CFGO CKOUTIDIVE ~ " y CK OUT1 * o Ne
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N v CK_OUT1 ¥ A

RTC
RTC * LXTALA IRC32K HXTAL 2-31Ne ~ RCU_CFGO
RTCDIVE ~~ 7y TIMER A Ty [
RTC A H a TI MER4 | RMP CI3_ RMPB Y i

TI MER10 | RMRATIL_RMP8 A

A L
A " RCU_DSV" T DSLPVS[2.0f "~y Li1i2v
|7; A A
4-3. hiz2v 4
DSLPVS[2:0] A° v
000 v
001 v -0.1
010 v -0.2
011 v -0.3
100 ~ 111 G
RCU_DSV " RCU_VKEY~ G A~ Q 0x1A2B3C4D |
RCU_VKEY ~ RCU_DSV 0~ A
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4.3. RCU
RCU ‘' 0x4002 3800
4.3.1. L " RCU_CTL
Z ' 0x00
B v ' 0x0000 xx83 x H
"y "8~ aAN " o168~ ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLLSAIS | PLLSAIE | PLLI2SS | PLLI2SE PLL HXTALB |HXTALST| HXTALE
G PLLSTB G CKMEN
B N B N EN PS B N
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

IRC16MS [ IRC16ME
IRC16MCALIB[7:0] IRC16MADJ[4:0] G
B N

r w r w

31:30 G

(0]
R

<
>

29 PLLSAISTB PLLSAI g
p 1 PLLSAI #*
0 PLLSAI
1" PLLSAI

28 PLLSAIEN PLLSAI g
p B B~ - p P
0 PLLSAI ~
1 PLLSAI

>

27 PLLI2SSTB PLLI2S g
p 1 PLLI2S #
0 PLLI2S
1" PLLI2S

26 PLLI2SEN PLLI2S g
p B B~ ~ p BA
0 PLLI2S
1 PLLI2S

25 PLLSTB PLL B
p 1 PLL #*
0 PLL
1" PLL
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24 PLLEN PLL 3
p B B PLL Aw B b B A ~
p B A
0 PLL ~
1 PLL
23:20 G G Bv A
19 CKMEN HXTAL a
o) 4~32MHz "~ HXTAL~
1 a 4~32MHz "~ HXTAL~
D [ HXTAL v T p p " ® [
IRC16M A |/ Y Ms B~ B” o
CKMIFB A
" g HXTAL Y ° 8 LB IRC16MEN R
IRC16M A
18 HXTALBPS ' ~ HXTAL~ a
7 HXTALP 4w 0O HXTALBPSE "~ Q
o) HXTAL
1 a HXTAL HXTAL ¥ ¢ -
17 HXTALSTB ; ~ HXTAL~ B
P 6108 HXTAL
0 HXTAL
1' HXTAL
16 HXTALEN ' " HXTAL™ a
p B B HXTAL Dy PLL Aw -
T AwPLL ~ B b BA - p "
B A
0 4~32MHz "
1 4~32MHz
15:8 IRC1I6MCALIB[7:0] p 16MHz RC %oV
' Ty B
7:3 IRC16MADJ[4:0] p  16MHz RC v
C o p B v 4 IRC16MADJ[4:0] B Ev ovss
IRC16MCALIB[7:0]8 v A v IRC16M [ 16 MHz +1%A
2 G G Bv A
1 IRC16MSTB IRC16Mp  16MHz RC B
p 06010 IRC16M
0 IRC16M
1 IRC16M
0 IRC16MEN p 16MHz RC a
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p B B~ IRC16M Ay B b BA ¢
- CKMEN B b HXTAL 0
B p 1 ° IRC16M A
0 p 16MHzRC i
1 p 16MHzRC
4.3.2. PLL " RCU_PLL
Z ' 0x04
B v ' 0x2400 3010
PLL "~ a WL E
CK_PLLVCOSRC = CRLLPICLSRC /
CK_PLL¥C®_PLLVCOGPRHN
CK_PL:®K_PLLVYPLOP
CK_PLE@QK_PLLYPROQ
Ty "8 ~aAN " o168~ ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PLLQ[3:0] ‘ G ‘ PLLSEL ‘ G PLLP[1:0]
w w W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G I PLLN[8:0] ‘ PLLPSCI[5:0]
w w
BB
31:28 G G BvA
27:24 PLLQ[3:0] PLLQ ¥ No ~ PLLVCO Auw "~ ~
PLL ~ p B A’ B A  PLLVCO ~ CK_PLLVCO”
No PLLQ ¥ ~ CK PLLQ"ACK PLLQ "y b UBSFS/USBHS
~ 48MHz" A TRNG 48MHz~ SDIO 04 8 MHz ARCU_PLL
PLLN B CK_PLLVCO " A
0000 G
0001 G
0010 CK_PLLQ = CK_PLLVCO/2
0011 CK_PLLQ =CK_PLLVCO/3
01000 CK_PLLQ = CK_PLLVCO/4
é
1111' CK_PLLQ = CK_PLLVCO/ 15
23 G G BvA
22 PLLSEL PLL
p B B LpLL
0 IRC16M w PLLA PLLSAIa PLLI2S
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1 HXTAL w PLLA PLLSAIA PLLI2S
21:18 G G BvA
17:16 PLLP[1:0] PLLP ¥ Ne " PLLVCO Au "~
PLL ~ p B A’ s A  PLLVCO ~ CK_PLLVCO”
No PLLP # °~ CK PLLP" ACK_PLLP "y b " b
240MHz~ A RCU_PLL PLLN 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
15 G G ByvA
14:6 PLLN[8:0] PLL VCO O
PLL ~ p B - n "N Q b"A B A PLL
VCO ® CK_PLLVCOSRC™ O PLLVCO % ~ CK_PLLVCO™ A
RCU_PLL PLLPSC B CK_PLLVCOSRC v A
" CK_PLLVCO 100MHz [ 500MHz H
PLLN v ‘
64 O0OPLLNOSRCI_PLLSSCTL SSCGON=0"
69 OPLLNOSRCI_PLLSSCTL SSCGON=1/SS_TYPE=0"
71 0PLLNOSRCI_PLLSSCTL SSCGON=1/SS_TYPE=1"
000000000 G
000000001 G
é
000111111 G
001000000 CK_PLLVCO = CK_PLLVCOSRC x 64
001000001' CK_PLLVCO = CK_PLLVCOSRC x 65
é
111110100 CK_PLLVCO = CK_PLLVCOSRC x 500
111110101 G
é
111111111 G
5:0 PLLPSC[5:0] PLL VCO Ne
PLL ~ p B A B A PLL "~ CK_PLLSRC~
No PLL VCO " CK_PLLVCOSRC~ & PLLSAI VCO
~ CK_PLLSAIVCOSRC™ PLLI2SVCO "~ CK_PLLI2SVCOSRC™ARCU_PLL
PLLSELB®  CK_PLLSRC v A
VCO IMHz [ 2MHz H
000000° G
000001° G

000010 CK_PLLSRC/2
000011 CK_PLLSRC/3
é
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111111 CK_PLLSRC/ 63
4.3.3. 0 RCU_CFGO
Z ' 0x08
B v ' 0x0000 0000
Y 8~ anN " 16k - ~ 328 7 A
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
‘ CKOUT1SEL[1:0] ‘ CKOUT1DIV[2:0] ‘ CKOUTODIV[2:0] ‘IZSSEL‘ CKOUTOSEL[1:0] ‘ RTCDIV[4:0]
W w w w w w
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
‘ APB2PSC[2:0] ‘ APB1PSC[2:0] ‘ G ‘ AHBPSC[3:0] ’ SCSS[1:0] SCS[1:0]
w w ' W
B /B
31:30 CKOUTISEL[1:0]  CKOUT1
15} B
00
o1 CK_PLLI2SR
10 . "~ HXTAL"
11 CK_PLLP
29:27 CKOUT1DIV[2:0] CK_OUT1Ne ~ v CK_OUT1
CK_OUT1 @ RCU_CFGO 31:308
0xX CK_OUT1b Ne
100 CK_OUT1 2 Ne
101' CK_OUT1 3 Ne
110 CK_OUT1 4 Ne
111 CK_OUT1 5Ne
26:24 CKOUTODIV[2:0] CK_OUTONe ~ v CK_OUTO
CK_OUTO0 & RCU_CFGO 22:216
0xX CK_OUTOb Ne
100 CK_OUTO 2 Ne
101 CK_OUTO 3 Ne
110 CK_OUTO 4 Ne
111 CK_OUTO 5 Ne
23 I2SSEL 12S
p B B~ Li2s
0 PLLI2S ¥  bu I2S
1 12S_CKIN “H” bul2S
22:21 CKOUTOSEL[1:0]  CKOUTO
) B
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00 p 16MRC
o1 v r ~
10 . -
11 CK_PLLP
20:16 RTCDIV[4:0] RTC Ne
p B A "B b Ne RTC " b 1MHZ"
00000
00001
00010 CK_HXTAL/2
00011 CK_HXTAL/3
é
11111 CK_HXTAL /31
15:13 APB2PSCI[2:0] APB2 Ne
p B ~ L APB2 A
0xx CK_AHB b Ne
100 CK_AHB 2 Ne
101 CK_AHB 4 No
110 CK_AHB 8 Ne
111 CK_AHB 16 Ne
12:10 APB1PSCI[2:0] APB1 Ne
p B ~ L apB1 A
Oxx CK_AHB b Ne
100 CK_AHB 2 Ne
101" CK_AHB 4 No
110 CK_AHB 8 Ne
111 CK_AHB 16 Ne
9:8 G G BvA
7:4 AHBPSC[3:0] AHB  Ne
p B ~ L AHB A
Oxxx CK_SYS b Ne
1000 CK_SYS 2 Ne
1001 CK_SYS 4 No
1010 CK_SYS 8 Ne
1011 CK_SYS 16 No
1100 CK_SYS 64 Ne
1101 CK_SYS 128 Ne
1110 CK_SYS 256 Ne
1111 CK_SYS 512 Ne
3:2 SCSS[1:0]
p B N 3 A
00 CK_IRC16M b4 CK_SYS

97



GD32A490°Y

GigaDevice
or CK_HXTAL b w CK_SYS
10 CK_PLLP b w CK_SYS
11 G
1.0 SCS[1:0]
) A e CKSYS i v )
SCSSB G ® A ¢ T Ty
HXTAL b HXTAL [ HXTAL L
IRC16Mb w A
00 CK_IRC16M bu CK_SYS
01 CK_HXTAL b w CK_SYS
10 CK_PLLP b uw CK_SYS
11 G
4.3.4. T " RCU_I'NT
Z ' 0xoC
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
PLLSAI PLLI2S PLL HXTAL IRC16M LXTAL IRC32K
G CKMIC
STBIC STBIC STBIC STBIC STBIC STBIC STBIC
w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLLSAI PLLI2S PLL HXTAL IRC16M LXTAL IRC32K PLLSAI PLLI2S PLL HXTAL IRC16M LXTAL IRC32K
G CKMIF
STBIE STBIE STBIE STBIE STBIE STBIE STBIE STBIF STBIF STBIF STBIF STBIF STBIF STBIF
w w w w w w w r r r r r r r r
B /B
31:24 G G Bv A
23 CKMIC HXTAL T
pQ1 B CKMIF B
0 b B CKMIF B
1 B CKMIF B
22 PLLSAISTBIC PLLSAI T
p Q1 B PLLSAISTBIF B
0 b B PLLSAISTBIF B
1 B PLLSAISTBIF B
21 PLLI2SSTBIC PLLI2S T

p Q1 B PLLI2SSTBIF B
0 b B PLLI2SSTBIF B
i\ B PLLI2SSTBIF B
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20

19

18

17

16

15

14

13

12

11

10

PLLSTBIC

HXTALSTBIC

IRC16MSTBIC

LXTALSTBIC

IRC32KSTBIC

PLLSAISTBIE

PLLI2SSTBIE

PLLSTBIE

HXTALSTBIE

IRC16MSTBIE

PLL T
pQ1 B PLLSTBIF B
0 b B PLLSTBIF B
1 B PLLSTBIF B

HXTAL T

p Q1 P HXTALSTBIF B
0 b B HXTALSTBIF B
1 B HXTALSTBIF B

IRC16M T

p Q1 B IRCIEMSTBIF B
0 b P IRCIE6MSTBIF B
1 P IRC16MSTBIF B

LXTAL T

p Q1 P LXTALSTBIF B
0 b B LXTALSTBIF g
i\ B LXTALSTBIF g

IRC32K T

p Q1 B IRC32KSTBIF B
0 b B IRC32KSTBIF B
1 B IRC32KSTBIF B

G BvA

PLLSAI T a

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

PLLSAI

PLLI2S T a

p B Ba |/
(0} PLLI2S T
1 a PLLI2ZS T

PLLI2S

PLL T a
p B B a PLL
0 PLL T

1 a PLL T

HXTAL T a

p B Ba |/
(0} HXTAL T
1 a HXTAL T

HXTAL

IRC16M T a

p B B a / IRC16M
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0 IRC16M T
1 a IRC16M T
9 LXTALSTBIE LXTAL T a
p B B a [/ 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 CKMICB
0
1" HXTAL
6 PLLSAISTBIF PLLSAI T B
PLLSAI f PLLSAISTBIEP 1 )
p B PLLSAISTBICB B
0  PLLSAI T "
1"  PLLSAI T
5 PLLI2SSTBIF PLLI2SI T B
PLLI2S f PLLI2SSTBIEP 1 p 1
p B PLLI2SSTBICB B
0  PLLI2S T 7
1 ¥  PLLI2S T
4 PLLSTBIF PLL T B
PLL f PLLSTBIEB 1 p 1
p B PLLSTBICB
0 PLL T~
1" PLL T
3 HXTALSTBIF HXTAL T B
4~32 MHz f HXTALSTBIEB 1
p B HXTALSTBICB B
0  HXTAL T "
1% HXTAL T
2 IRC16MSTBIF IRC16M T B
p 16MHz RC f IRC16MSTBIEP 1
p B IRC16MSTBICB B
0 IRC16M T "
1 * IRC16M T
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1 LXTALSTBIF LXTAL T B
v r f LXTALSTBIEP 1 1
p B LXTALSTBIC® B
0  LXTAL T "
1" LXTAL T
0 IRC32KSTBIF IRC32K T B
p 32kHzRC f IRC32KSTBIEP 1 p 1
p B IRC32KSTBICH B
0  IRC32K T 7
1 ¥  IRC32K T
4.3.5. AHB18B " RCU_AHBIRST
Z ' 0x10
B v ' 0x0000 0000
Y "8 " anN " 16 ” ~ 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USBHSR ENETRS DMAI1RS | DMAORS
G G G IPARST G
ST T T T
w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘CRCRST‘ G ‘ PIRST ‘ PHRST ‘ PGRST ‘ PFRST ‘ PERST | PDRST ‘ PCRST | PBRST ‘ PARST ‘
w w w w w w w w w w
B /B
31:30 G G ByvA
29 USBHSRST USBHS B
) B B
0 b
1 B USBHS
28:26 G G Bv A
25 ENETRST Ethernet B
) B B
0 b
1 B ENET
24 G G Bv A
23 IPARST IPA B
) B B
0 b
1 B IPA
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22 DMA1RST DMAl1 B
p B
(0} b
1 F DMA1l
21 DMAORST DMAO B
p B
0 b
1 F DMAO
20:13 G G BvA
12 CRCRST CRC B
15} B
0 b
i\ B CRC
11:9 G G BPvA
8 PIRST GPIO o | B
15} B
0 b
T B GPIO
7 PHRST GPIO o H
p B
0 b
1 B GPIO
6 PGRST GPIO o G
) B
(0} b
1 B GPIO
5 PFRST GPIO o F
p B
0 b
1 B GPIO
4 PERST GPIO o E
p B
(0} b
1 B GPIO
3 PDRST GPIO o D
p B
0 b
1 B GPIO
2 PCRST GPIO o C
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p B B
o) b
1 B GPIO o C
1 PBRST GPIO o B B
p B B
0} b
1 B GPIO o B
0 PARST GPIO o A B
p B B
o) b
1 B GPIO o A
4.3.6. AHB28B " RCU_AHBZRST
Z ' 0x14
B v ' 0x0000 0000
Y 8B 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
USBFSR | TRNGRS
G G DCIRST
ST T
w w w
B /B
31:8 G G BvA
7 USBFSRST USBFS B
p B B
(0} b
1 B USBFS
6 TRNGRST TRNG B
) B B
0) b
1 B TRNG
5:1 G G BvA
0 DCIRST DCI B
) B B
0) b
1 B DCI
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4.3.7. 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
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXMCRS
G
:
w
B /B
31:1 G G Bv A
0 EXMCRST EXMC B
15} B B
0 b
1 B EXMC
4.3.8. APB18B " RCU_APBIRST
Z ' 0x20
B v' 0x0000 0000
Ty ~ gk~ aN " 168 ~ ~ 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UART7R | UART6R CAN1RS | CANORS UART4R [ UART3R | USART2 | USART1
DACRST | PMURST G G I12C2RST | I2C1RST | I2CORST G
ST ST T T ST ST RST RST
w w w 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
WWDGT TIMER13 | TIMER12 | TIMER11 | TIMERG6R [ TIMER5SR | TIMER4R | TIMER3R | TIMER2R | TIMER1R
SPI2RST | SPI1IRST G G
RST RST RST RST ST ST ST ST ST ST
w w w w w w w w w w w w
B /B
31 UART7RST UART7 B
p B B
0 b
1 B UART7
30 UART6RST UART6 B
p B B
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0} b
1 B UART6
29 DACRST DAC B
p B B
(0} b
1 B DAC
28 PMURST PMU B
p B B
0} b
1 B PMU
27 G G BvA
26 CAN1RST CAN1 B
p B B
(0} b
1 B CAN1
25 CANORST CANO B
P B B
(0} b
1 B CANO
24 G G Bv A
23 12C2RST 12C2 B
P B B
0} b
1 B 12C2
22 I2C1RST I2C1 B
p B B
(0} b
1 B 12C1
21 I12CORST 12C0O B
p B B
0} b
1 B 12CO0
20 UART4RST UART4 B
p B B
(0} b

1 B UART4

19 UART3RST UART3 B
p B B

(0} b
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1 B UART3
18 USART2RST USART2 B
p B B
0 o
1 B USART2
17 USART1RST USART1 B
p B B
o) b
1 B USART1
16 G G BvA
15 SPI2RST SPI2 B
p B B
0 b
1 B SPI2
14 SPI1RST SPI1 B
15} B B
0 b
1 B SPI1
13:12 G G Bv A
11 WWDGTRST WWDGT B
) B B
v) b
1 B WWDGT
10:9 G G Bv A
8 TIMER13RST TIMER13 B
) B B
v) b
1 B TIMER13
7 TIMER12RST TIMER12 B
p B B
0 b
1 B TIMER12
6 TIMER11RST TIMER11 B
p B B
0) b
1 B TIMER11
5 TIMERG6RST TIMERG B
p B B
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(0} b
1 B TIMERG6

4 TIMER5RST TIMERS B
p B B
0 b
1 B TIMERS5

3 TIMER4RST TIMER4 B
p B B
o b
1 B TIMER4

2 TIMER3RST TIMER3 B
15} B B
0) b
i\ B TIMERS

1 TIMER2RST TIMER2 B
p B B
0) b
1 B TIMER2
0 TIMER1RST TIMER1 B
) B B
(0} b
i\ B TIMER1

4.3.9. APB28B " RCU_APBZRST

Z ' 0x24
B v ' 0x0000 0000

Y 8 T aN " 16k~ ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER10 | TIMER9R | TIMER8SR
G TLIRST G SPISRST | SPI4RST G
RST ST ST
w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYSCFG USART5 | USARTO TIMER7R [ TIMEROR
G SPI3RST | SPIORST |SDIORST G ADCRST G G
RST RST RST ST ST
w w rw w w w w w w
B /B
31:27 G G BvA
26 TLIRST TLI B
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p B B
o) b
I B TLI
25:22 G G BvA
21 SPISRST SPI5 B
p B B
o) b
I B SPI5
20 SPI4RST SPI14 B
p B B
o) b
1 B SPI4
19 G G BvA
18 TIMER10RST TIMER10 B
15} B B
o) b
1 B TIMER10
17 TIMER9RST TIMER9 B8
p B B
0) b
1 B TIMER9
16 TIMER8RST TIMER8 B
) B B
v) b
1 B TIMERS8
15 G G BvA
14 SYSCFGRST SYSCFG B
) B B
o) b
1 B SYSCFG
13 SPI3RST SPI3 B
p B B
0) b
1 B SPI3
12 SPIORST SPIO B
) B B
o) b
1 B SPIO
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11 SDIORST SDIO B
p B
0 b
1 B SDIO
10:9 G G Bv A
8 ADCRST ADC B
p B
0 b
1 B ADC
7:6 G G Bv A
5 USART5RST USART5 B
p B
o b
1 B USART5
4 USARTORST USARTO B
15} B
0 b
1 B USARTO
3:2 G G BvA
1 TIMER7RST TIMER7 B
) B
(0} b
1 B TIMER7
0 TIMERORST TIMERO B
p B
0 b
1 B TIMERO
4.3.10. AHBA& " RCU_AHBT1TEN
Z ' 0x30
B v 0x0010 0000
Ty "~ gk~ anN " 16~ © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USBHSU [ USBHSE | ENETPT | ENETRX | ENETTX TCMSRA BKPSRA
G ENETEN G IPAEN | DMA1EN | DMAOEN G G
LPIEN N PEN EN EN MEN MEN
w w rw w w w w rw w rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘CRCEN‘ G ’ PIEN ‘ PHEN ’ PGEN ’ PFEN ‘ PEEN ’ PDEN ‘ PCEN ’ PBEN ‘ PAEN ‘
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rw w w w w w w w w w
B /B
31 G G Bv A
30 USBHSULPIEN USBHS ULPI a
p B B
o) USBHS ULPI
1 USBHS ULPI
29 USBHSEN USBHS a
p B B
0) USBHS
1 USBHS
28 ENETPTPEN Y PTP a
15} B B
o PTP
' PTP
27 ENETRXEN Y RX a
p B B
(O RX
1 RX
26 ENETTXEN Y TX a
) B B
o TX
' TX
25 ENETEN Y a
p B B
(O
1
24 G G Bv A
23 IPAEN IPA a
p B B
o " IPA
1 IPA
22 DMALEN DMAL a
) B B
0 7 DMAL
1 DMAL
21 DMAOEN DMAO a
p B B
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0 7 DMAO
1 DMAO
20 TCMSRAMEN TCMSRAM a
p B B
0 7 TCMSRAM
1 TCMSRAM
19 G G Bv A
18 BKPSRAMEN BKPSRAM a
p B B
0 7 BKPSRAM
1 BKPSRAM
17:13 G G Bv A
12 CRCEN CRC a
15} B B
0 7 CRC
' CRC
11:9 G G Bv A
8 PIEN GPIO o | a
) B B
07 GPIO o
' GPIO o
7 PHEN GPIO o H a
p B B
0 " GPIO o
1 GPIO o
6 PGEN GPIO o G a
) B B
07 GPIO o
1 GPIO o
5 PFEN GPIO o F a
p B B
07 GPIO o
1 GPIO o
4 PEEN GPIO o E a
) B B
0 7 GPIO o
1 GPIO o
3 PDEN GPIO o D a
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p B B
0" GPIO o D
1 GPIO o D
2 PCEN GPIO o C a
p B B
07 GPIO o C
1 GPIO o C
1 PBEN GPIO o B a
p B B
0" GPIO o B
1 GPIO o
0 PAEN GPIO o A a
15} B B
07 GPIO o A
1 GPIO o A
4.3.11. AHBA& " RCU_AHBZ2EN
Z ' 0x34
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
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USBFSE
G TRNGEN G DCIEN
N
w w w
B /B
31:8 G G BvA
7 USBFSEN USBFS a
) B B
0 7 USBFS
1 USBFS
6 TRNGEN TRNG a
p B B
0 7 TRNG
1 TRNG
5:1 G G Bv A
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0 DCIEN DCI a
p B B
o - DCI
1 DCI
4.3.12. AHB§ " RCU_AHB3EN
Z ' 0x38
B v ' 0x0000 0000
Ty 8B anN "~ 16k - ~ 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 ‘EXMCEN‘
w
B /B
31:1 G G BvA
0 EXMCEN EXMC a
p B B
0 " EXMC
1 EXMC
4.3.13. APBA@a " RCU_APBT1TEN
Z ' 0x40
B v ' 0x0000 0000
Ty ~ 8 ~anN "~ 16~ © 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UART7E | UART6E UART4E | UART3E | USART2 | USART1
DACEN PMUEN G CAN1EN | CANOEN G 12C2EN 12C1EN 12COEN G
N N N N EN EN
rw w w rw 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
WWDGT TIMER13 | TIMER12 | TIMER11 | TIMERGEE | TIMERSE | TIMER4E | TIMER3E | TIMERZ2E | TIMER1E
SPI2EN | SPI1EN G G
EN EN EN EN N N N N N N
rw w w w w w w w w w w w
B /B
31 UART7EN UART7 a
p B B
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0 7 UART7?
1 UART?
30 UART6EN UART6 a
5} B B
0 7 UART6
1 UART6
29 DACEN DAC a
p B B
0 7~ DAC
1 DAC
28 PMUEN PMU a
f5) B B
o7 PMU
1 PMU
27 G G Bv A
26 CAN1EN CAN1 a
f5) B B
0 7 CAN1
1 CAN1
25 CANOEN CANO a
p B B
0 7 CANO
1 CANO
24 G G BvA
23 I2C2EN 12C2 a
p B B
o7 12c2
1 12C2
22 [2C1EN 12C1 a
f5) B B
07 12c1
1 12C1
21 I2COEN 12C0 a
p B B
o0 7 12c0
1 12C0
20 UART4EN UART4 a
f5) B B
0 7 UART4
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1 UART4
19 UART3EN UART3 a
p B B
0 7 UART3
1 UART3
18 USART2EN USART2 a
p B B
0 7 USART2
1 USART2
17 USARTIEN USART1 a
15} B B
0 7 USART1
1 USART1
16 G G BvA
15 SPI2EN SPI2 a
15} B B
o7 SPI2
1 SPI2
14 SPI1EN SPI1 a
p B B
o7 sP1
1 SPI1
13:12 G G Bv A
11 WWDGTEN WWDGT a
p B B
0 " WWDGT
1 WWDGT
10:9 G G Bv A
8 TIMER13EN TIMER13 a
p B B
0 " TIMER13
1 TIMER13
7 TIMER12EN TIMER12 a
p B B
0 7 TIMER12
1 TIMER12
6 TIMER11EN TIMER11 a

p B B
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o - TIMER11
1 TIMER11
5 TIMERGEN TIMER6 a
p B B
0 " TIMER6
1 TIMERG6
4 TIMERSEN TIMERS a
p B B
o - TIMERS
1 TIMERS
3 TIMER4EN TIMER4 a
15} B B
o) TIMER4
1 TIMER4
2 TIMER3EN TIMER3 a
p B B
o) TIMER3
1 TIMER3
1 TIMER2EN TIMER2 a
) B B
v) TIMER2
1 TIMER2
0 TIMER1EN TIMER1 a
p B B
o) TIMER1
1 TIMER1
4.3.14. APBZg " RCU_APB2EN
Z ' 0x44
B 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
TIMER10 | TIMERSE | TIMERSE
G TLIEN G SPISEN SPI4EN G
EN N N
w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYSCFG USARTS5 | USARTO TIMERTYE | TIMEROE
G SPI3EN | SPIOEN | SDIOEN [ ADC2EN | ADC1EN | ADCOEN
EN EN EN N N
w w rw w w w rw w rw w w
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B /B
31:27 G G Bv A
26 TLIEN TLI a
p B B
o 7 TL
' TLI
25:22 G G Bv A
21 SPISEN SPI5 a
p B B
0 7 SPI5
' SPI5
20 SPI4EN SPI4 a
p B B
0 7 SPl4
1 SPI4
19 G G BvA
18 TIMER10EN TIMER10 a
p B B
0] TIMER10
1 TIMER10
17 TIMER9EN TIMER9 a
) B B
0] TIMER9
1 TIMER9
16 TIMERSEN TIMERS a
p B B
0] TIMERS
1 TIMERS
15 G G Bv A
14 SYSCFGEN SYSCFG a
) B B
0 7 SYSCFG
1 SYSCFG
13 SPI3EN SPI3 a
p B B
0 " SPI3
1 SPI3
12 SPIOEN SPIO a
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p B B
0 7 SPIO
1 SPIO
11 SDIOEN SDIO a
p B B
0 7 SDIO
1 SDIO
10 ADC2EN ADC2 a
p B B
0 ADC2
1 ADC2
9 ADC1EN ADC1 a
f5) B B
0 7 ADC1
1 ADC1
8 ADCOEN ADCO a
p B B
0 7 ADCO
1 ADCO
7:6 G G Bv A
5 USARTSEN USART5 a
p B B
0 7 USARTS
1 USART5
4 USARTOEN USARTO a
f5) B B
0 7 USARTO
1 USARTO
3:2 G G Bv A
1 TIMER7EN TIMER7? a
f5) B B
0 7 TIMER?Y
1 TIMER?
0 TIMEROEN TIMERO a
p B B
0 " TIMERO
1 TIMERO
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4.3.15. AHB1 a " RCU_AHB1SPEN
Z ' 0x50
B v' OX7EEF 91FF
Y "8~ anN " 16~ ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USBHSU | USBHSS | ENETPT | ENETRX | ENETTX | ENETSP DMA1SP | DMAOSP SRAM2S | BKPSRA | SRAM1S | SRAM0S
G G IPASPEN G
LPISPEN PEN PSPEN SPEN SPEN EN EN EN PEN MSPEN PEN PEN
w w w 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
FMCSPE CRCSPE
G G PISPEN [ PHSPEN | PGSPEN | PFSPEN | PESPEN | PDSPEN | PCSPEN | PBSPEN | PASPEN
N N
w w w w w w w w w w w
BB
31 G G BvA
30 USBHSULPISPEN } USBHS ULPI a
15} B B
0 ™  USBHS ULPI
' 7l USBHS ULP!I
29 USBHSSPEN } USBHS a
p B B
0 M~  USBHS
1 ! USBHS
28 ENETPTPSPEN Wy PTP a
) B B
0 n” PTP
' " PTP
27 ENETRXSPEN Wy RX a
p B B
0 n” RX
1 Y RX
26 ENETTXSPEN Wy X a
) B B
0 n” TX
1 7l TX
25 ENETSPEN vy a
p B B
0 n”
1 !
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24 G G Bv A
23 IPASPEN v IPA a
p B B
0 ™ IPA
1 7l IPA
22 DMA1SPEN 4, DMAL a
p B B
0 M~ DMA1L
1 |7; DMA1
21 DMAOSPEN , DMAO a
15} B B
0 1™  DMAO
' 7l DMAO
20 G G BvA
19 SRAM2SPEN 1 SRAM2 a
15} B B
0 n™  SRAM2
1 7l SRAM?2
18 BKPSRAMSPEN , BKPSRAM a
p B B
0 N~ BKPSRAM
1 v BKPSRAM
17 SRAM1SPEN } SRAM1 a
) B B
0 1™ SRAM1
1 7l SRAM1
16 SRAMOSPEN } SRAMO a
p B B
0 ™  SRAMO
' v SRAMO
15 FMCSPEN ¥} FMC a
p B B
0 W™ FMC
1 7l FMC
14:13 G G BvA
12 CRCSPEN 1} CRC a
) B B
0 n™ CRC

120



GigaDevice GD32A490 Y
1 ! CRC
11:9 G G BvA
8 PISPEN ¥ GPIO o | a
p B B
0 n” GPIO o |
1 ! GPIO o |
7 PHSPEN } GPIO o H a
p B B
0 N GPIO o H
1 7l GPIO o H
6 PGSPEN M GPIO o G a
p B B
0 N GPIO o G
1 v GPIO o G
5 PFSPEN WGPIO o F g
p B B
0 n™ GPIO o
' |71 GPIO o
4 PESPEN M GPIO o E a
p B B
0 n” GPIO o E
1 v GPIO o E
3 PDSPEN W GPIO o D a
p B B
0 MW" GPIO o D
! GPIO o D
2 PCSPEN M GPIO o C a
p B B
0 n” GPIO o C
' 7! GPIO o C
1 PBSPEN  GPIO o B a
p B B
0 n™ GPIO o
1 ! GPIO o
0 PASPEN  GPIO o A a
p B B
0 n™ GPIO o A
1 v GPIO o A
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4.3.16. AHB?2 a " RCU_AHB2SPEN
Z ' 0x54
B v ' 0x0000 00C1
Y "8~ anN " 16~ ~ 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
USBFSS | TRNGSP
G G DCISPEN
PEN EN
BB
31:8 G G Bv A
7 USBFSSPEN 4 USBFS a
15} B B
0 ™  USBFS
' 7l USBFS
6 TRNGSPEN } TRNG a
p B B
0 M~  TRNG
1 v TRNG
5:1 G G Bv A
0 DCISPEN 1} DCI a
p B B
0 n” DCI
1 v DCI
4.3.17. AHB3 a " RCU_AHB3SPEN
Z ' 0x58
B v ' 0x0000 0001
Ty ~ 8~ anN "~ 16~ © 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
EXMCSP
G
EN

w
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B /B
31:1 G G Bv A
0 EXMCSPEN V} EXMC a
p B B
0 n™  EXMC
1 7l EXMC
4.3.18. APB1 a " RCU_APB1SPEN
Z ' 0x60
B v' OXF6FE COFF
Y "8 T anN " o1eB ” ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UART7S | UART6S | DACSPE | PMUSPE CAN1SP | CANOSP 12C2SPE | I2C1SPE | I2COSPE | UART4S | UART3S | USART2 | USART1
G G G
PEN PEN N N EN EN N N N PEN PEN SPEN SPEN
w w w 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
SPI2SPE | SPILSPE WWDGT TIMER13 | TIMER12 | TIMER11 | TIMERG6S | TIMERSS | TIMER4S | TIMER3S | TIMER2S | TIMER1S
G G
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rw w w rw 1\ rw I\ rw rw w rw w
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30 UART6SPEN } UART6 a
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0 ™  UART6
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28 PMUSPEN ¥, PMU a
) B B
0 MW" PMU
1 7l PMU
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26 CAN1SPEN 4 CAN1 a
p B B
0 "~  CAN1
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25 CANOSPEN 4 CANO a
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1 7l CANO
24 G G Bv A
23 [2C2SPEN 1 12C2 a
15} B B
0 " 12c2
' 7l 12C2
22 [2C1SPEN  12C1 a
p B B
0 n" 12c1
1 v 12C1
21 [2COSPEN 1 12C0 a
15} B B
0 ™ 12Cco
7l 12CO
20 UART4SPEN } UART4 a
p B B
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1 v UART4
19 UART3SPEN } UART3 a
) B B
0 ™  UART3
7l UART3
18 USART2SPEN } USART?2 a
p B B
0 M~  USART2
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p B B
0 ™  USART1
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p B B
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13:12 G G Bv A
11 WWDGTSPEN V¥, WWDGT a
p B B
0 n™  WWDGT
' 7l WWDGT
10:9 G G BvA
8 TIMER13SPEN }, TIMER13 a
15} B B
0 ™  TIMER13
1 7l TIMER13
7 TIMER12SPEN } TIMER12 a
p B B
0 n”  TIMER12
1 ! TIMER12
6 TIMER11SPEN V} TIMER11 a
) B B
0 ™  TIMER11
' 7l TIMER11
5 TIMER6SPEN } TIMERG a
p B B
0 n”  TIMER6
1 v TIMER6
4 TIMER5SPEN } TIMER5 a
) B B
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p B B
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p B B
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p B B
0 M~  TIMER1
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B v' 0x0477 7F33
Ty 8B anN "~ 16k - ~ 328 " A
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SPISSPE | SPI4SPE TIMER10 | TIMER9S | TIMER8S
G TLISPEN G G
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w I\ rw w rw w
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w w rw w w w rw 1\ rw rw w
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) B
0 M~  TIMER9
1 |7; TIMER9
16 TIMERSSPEN }, TIMERS8 a
15} B
0 W™  TIMERS
' 7l TIMERS
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15} B
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' 7l SYSCFG
13 SPI3SPEN v SPI3 a
) B
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1 v SPI3
12 SPIOSPEN , SPIO a
) B
0 W™  SPIO
7l SPIO
11 SDIOSPEN } SDIO a
) B
0 M~  sDIO
' v SDIO
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) B
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1 7l ADC2
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) B
0 n” ADC1
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0 N~  USARTS
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4 USARTOSPEN 1} USARTO a
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1 7l USARTO
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1 TIMER7SPEN " TIMER7 a
15} B B
0 M~  TIMER?
1 7l TIMER?
0 TIMEROSPEN " TIMERO a
p B B
0 n”  TIMERO
1 v TIMERO
4.3.20. M L " RCU_BDCTL
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B v ' 0x0000 0000, - M B B
oM L " RCU_BDCTL™ LXTALENA LXTALBPSa RTCSRC RTCENS
M B 0A~ L " PMU_CTL" T BKPWENP 1
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16 BKPRST M B
p B B
0 b
t B M
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p B B
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9:8 RTCSRC[1:0] RTC
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B3 b i A
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01 CK_LXTAL bu RTC
10 CK_IRC32K b u RTC
11 CK_HXTAL/RTCDIV buw RTC & RCU_CFGO
RTCDIVE A
7:4 G G BvA
3 LXTALDRI LXTAL °* z
p B B A M B B v
ov - z" By
1 N Z
* LXTALDRIB "
2 LXTALBPS LXTAL a
) B B
0] LXTAL
1 a LXTAL
1 LXTALSTB % ; B
P 010 LXTAL
0 LXTAL
1" LXTAL
0 LXTALEN LXTAL a
) B B
0 7 LXTAL
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4.3.21. B / " RCU_RSTSCK
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LP WWDGT | FWDGT SW POR EP BOR .
RSTFC G
RSTF RSTF RSTF RSTF RSTF RSTF RSTF
r r r r r r r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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G
STB N
r w
B /B
31 LPRSTF Y w B B
/ B0 B
RSTFCPF Q 1 B
0) Vow B O
0 vw B
30 WWDGTRSTF 0 g
0 B O p 1
RSTFCP Q 1 B
(0} ) B O
Cy . 6
29 FWDGTRSTF B
B O p 1
RSTFCPF Q 1 B
(0} B
1 0
28 SWRSTF p B B
p B D p 1
RSTFCPF Q 1 B
(0} p PO
1 0 p B
27 PORRSTF B B
B O p 1
RSTFCPF Q 1 B
o B0
1 0 B
26 EPRSTF B B
B O )
RSTFCPF Q 1 B
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1 0 B
25 BORRSTF A4 B B B
4 B BD p 1
RSTFCB Q 1 B
0 A B BD
10 4 B B
24 RSTFC B B
5} 1 B B
0 b
1T B B
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1 IRC32KSTB IRC32K B
B p 1 IRC32K ¥
0 IRC32K
1 IRC32K
0 IRC32KEN IRC32K a
15} B B
0 " IRC32K
1 IRC32K
4.3.22. PLL L " RCU_PLLSSCTL
Z ' 0x80
B v ' 0x0000 0000
L chPLL A
PLL * RCU_PLLSSCTL QA
G PLL y WE °
MODCNT = round” ferLin/4/fmod™
MODSTEP = round mdamp*PLLN*214" MODCNT*100~ ~
feLLin PLL ~ " fmod L “ mdamp - Ne
~“ PLLN PLL o} A
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w

w

131



GigaDevice GD32A490 Y
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31 SSCGON PLL La
0 L
1 a L
30 SS_TYPE PLL L
0 T
1 |71
29:28 G G Bv A
27:13 MODSTEP "B PLL L A 7/ )
MODSTEP* MODENT 02
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MODSTEP* MODENT 02
4.3.23. PLLI 2SS~ RCU_PLCLCI 2S
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B v ' 0x2400 3000
PLLI2S "~ & W1 E
CK_PLLI 2SVCOSRC = PCIW®RS®LLSRC /[
CK_PLLI 28MCOPLLI 2SVXRLSIESN
CK_PLLIEZEER PLLI 2/PVIAASR
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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30 G G BvA
30:28 PLLI2SR[2:0] PLLI2S VCO Neo 6 PLLI2SR ¥
PLLI2S i p B BA "B G PLLI2S VCO
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G 12S 0240 MHZRCU_PLLI2S PLLI2SN B
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000 G
001 G
010 CK_PLLI2SR = CK_PLLI2SVCO/ 2.

o1r

CK_PLLI2SR = CK_PLLI2SVCO /3
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1000 CK_PLLI2SR = CK_PLLI2SVCO/ 4
é
111" CK_PLLI2SR = CK_PLLI2SVCO /7
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14:6 PLLI2SNI[8:0] PLLI2S VCO o}
PLLI2S ~ p B . n N Q b
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~
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rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
’ G ‘ PLLSAIN[8:0] G ‘
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é
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0"  APB1 * CK_TIMERx=4xCK_APB1  APB2
" CK_TIMERx = 4 x CK_APB2” A
23:18 G G BvA
17:16 PLLSAIRDIV[1:0] PLLSAIR Ne
PLLSAI " p B BA B ¢ TLI A
00 CK_PLLSAIR/2
01' CK_PLLSAIR/4
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5.1.
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G TRIMVALUE[5:0] CNTEN G EREFIE ERRIE CKOKIE
PUL TRIM IE
w w w w w w w w
B /B
31:14 G G Bv A
13:8 TRIMVALUE[ 5 : O IRC48M  %ov
CTC_CTLOT AUTOTRIMy 4 0 B p B G
b %o A
CTC_ CTLOT AUTOTRIMv 4 1 B, = p ~ k ~
G P % A
TRIMVALUE T v 32 TRIMVALUEv v 1 ~ IRC48M ¥
57KHzA TRIMVALUEvV i 1 ~ IRC48M 57KHzA
7 SWREFPUL D a HT
B p B~ 4w CTC L Wa a I H™ A p "
- b 0A
0
Cop” Ua a I H”
6 AUTOTRIM D " %o
B p B A B 1 " © ° % a pb
* k CTC_CTLOT TRIMVALUEV™ [ IRC48M [ 48MHZA
0} b %o
1 a D %0
5 CNTEN CTC a
B p B T 6a CTC A B bk
CTC_CTL1 v A
o) CTC
1 a CTC
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4 G G PBVvA
3 EREFIE a H° T a
0 a H°¥ 7T
‘A a H°" 7T
2 ERRIE T a
0 T
T a T
1 CKWARNIE % T a
0 % T
" a % T
0 CKOKI E % T a
0 % T
1 a % T
5.4.2. L I CTC_CTL1
Z ' 0x04
B v' 0x2022 BB7F
7 ~ 328 A
* CNTENw 1l ~ b k v A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
REF
G REFSEL[1:0] G REFPSCI[2:0] CKLIM[7:0]
POL
rw w w rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RLVALUE[15:0]
rw
B /B
31 REFPOL a H”
B p B Y6 a H”
0 2
1 Y
30 G G BvA
29:28 REFSEL[ 1: 0] & H~
B p B Y6 a H”
00 GPIO" CTC_SYNC™ ~ H~
o1 LXTAL
10 G
11 G
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27 G G BvA
26:24 REFPSC[ 2: 0] & H~ Ne
B )
000 & H” bNe
001 & “ 2 Ne
010 & H” 4Ne
011' & H” 8Ne
100 & H™ 16 Ne
101 & H™ 32Ne
110 & H™ 64 Ne
111 & H™ 128 Ne
23:16 CKLIM[ 7: 0] %o v
B B 6 H %o vA B T %o
v a T % A
15:0 RLVALUE[ 15: 0]CTC v
B ) 6 4y CTC v’ [We a
| Y [ CTC %o TA
5.4.3. " CTC_STAT
Z ' 0x08
f v ' 0x0000 0000
7 32 bit” A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
REFCAP[15:0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
) TRIM REF . CKWARN| CKOK
REFDIR G CKERR G EREFIF ERRIF
ERR MISS IF IF
BB
31:16 REFCAP[ 15: 0] CTC v
[ Wa a I H® ~ CTC %o T v ~ [ REFCAP
BTA
15 REFDIR CTC %o
[ a a I H® ~ CTC %o ~ REFDIRB
TA
0
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14:11 G G BvA
10 TRIMERR %oV B
CTC_CTLO T  TRIMVALUE v & :' I7l B p B A
CTC_CTLOT ERRIEB 1 1" WeT A Q 1[ CTC_INTCT
ERRICE~ "~ y TRIMERRSB A
0] %oV 0
1 0 %oV
9 REFMISS a I H™ %
a I H” x B p BA CTC %
T [ 128 x CKLIM [ a I H® - REFMISSB B A
5 v %o [ v it Y A Q1 CTCLINTC
T ERRICB~ " y REFMISS# A
0 a I H™ %
1 a IhH”
8 CKERR % B
% B p BA CTC % v
T &6 G 128x CKLIM [ a Il H* ~ CKERR B~
E - %o | vA CTCCTLOT ERRE 1 ~ %
WeT A Q1[ CTCINTCT ERRICBP™ " y CKERRSB A
0 % 0
1 0 %o
7:4 G G BvA
3 EREFIF a T B
CTC %o [0 ~ B p B A CTC_CTLOT EREFIE
1 " WeT A Q1[ CTC_INTCT EREFICE™ " y EREFIF
B A
0 a H°"
, & oHe
2 ERRIF T B
0 Wa B p B A7 TRIMERR REFMISS CKERR
0 B BA CTCCTLOT ERRE B " WweT A Q
1[ CTC_INTCT ERRICE”™ " y ERRIFB A
0 0
1 0
1 CKWARNIF % T B
% B p BA CTC % vV 6 G 3
xCKLIMf G 128 x CKLIM [ a I H® ~ CKWARNIF B A
3 LY % | v A %o
* * TRIMVALUEV v 2 i 2A CTC_CTLOT CKWARNIE 1 ~

»

WeT A Q1[ CTCINTCT CKWARNICB™ "y CKWARNIF

>
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0 % 0
1 % 0
0 CKOKIF % WT B
% w B p BA CTC %o v 6 3xCKLIM
- & I H* ~ CKOKIF B A 3 T va
b TRIMVALUE v %A CTC_CTLOT CKOKIE 1 ~
Y WeT A Q1 CTC_INTCT CKOKICB™ " y CKOKIFB A
0) %o w
1 %0 W
54.4, T " CTC_INTC
Z ' 0xoC
B v ' 0x0000 0000
7 32 bit” 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
CKWARN| CKOK
G EREFIC ERRIC
IC IC
w w w w
B /B
31:4 G G Bv A
3 EREFIC EREFIF T B
B, pQ b 0AQ1" vy CTC STATT EREFIFE~ Q
0 A
2 ERRIC ERRIF T B
B pQ b OAQ 17 vy CTC_STAT T ERRIF B~
TRIMERR B~ REFMISSB CKERRE ™ Q0 A
1 CKWARNIC CKWARNIF T B
B, pQ b 0AQ 17 vy CTC STATT CKWARNIFB ~
Qo A
0 CKOKIC CKOKIF T B
B pQ b 0AQ 1" vy CTC_STATT CKOKIFB~ Q
0 A
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6. T Me L ~ EXTI
6.1.
Cortex®-M4 v T L ~ Nested Vectored Interrupt Controller NVIC™~
T A NVIC Y T Ty LA
) . A " 6 NVIC a & Cortex®-M4 a Y1 A
EXTT T /Mo L =" 23e ¢ F p T
Hup A EXTI 272 0 v A oan 0 K 0 AEXTIT
W @ oy A
6.2. h
A Cortex®-M4 ’
A 91~ T
A 48T no B" Lt 16eT no '
A T ’
A \ T
A C ’
A EXTIT 23 ¢ ’
A 3 b BN 0" " 0 K 0’
A pT He 0’
A 7 0 A
6.3. T w
Arm® Cortex®-M4 T L~ NvIC” ~ Handler !
ne MNeyi A o ‘ s b A
T F " ISR” T E A
0 F b 4 T T "o A T °°
T ° 4: 31 ® b A_61. CoMAEXNVI C
6-2. T LER A
6-1. Cotrex-M4 X  NVIC
- NG~ a
- 0 - 0x0000_0000 G
B 1 -3 0x0000_0004 B
NMI 2 -2 0x0000_0008 b T
) 3 -1 0x0000_000C N p #
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U 4 - 0x0000_0010 U
- 0x0000_0014 v} -0
6 - 0x0000_0018 H )
) 210 ) 0x0000_001C - ‘
0x0000_002B
svcall F 11 - 0x0000_002C SWI® -
12 - 0x0000_0030
- 13 - 0x0000_0034 G
PendSVv . .
. 14 0x0000_0038 F
15 - 0x0000_003C
6-2. X
) - T
IRQ O 16 0 T 0x0000_0040
IRQ 1 17 [ EXTI LVDT 0x0000_0044
IRQ 2 18 [ EXTI RTC™ ~ T 0x0000_0048
IRQ 3 19 [ EXTI RTC 0x0000_004C
IRQ 4 20 FMCn T 0x0000_0050
IRQ5 21 RCU CTCT 0x0000_0054
IRQ 6 22 EXTI OT 0x0000_0058
IRQ 7 23 EXTI 1T 0x0000_005C
IRQ 8 24 EXTI 2T 0x0000_0060
IRQ 9 25 EXTI 3T 0x0000_0064
IRQ 10 26 EXTI 4T 0x0000_0068
IRQ 11 27 DMAO on T 0x0000_006C
IRQ 12 28 DMAO in T 0x0000_0070
IRQ 13 29 DMAO 2n T 0x0000_0074
IRQ 14 30 DMAO 3n T 0x0000_0078
IRQ 15 31 DMAO 4n T 0x0000_007C
IRQ 16 32 DMAO 5np T 0x0000_0080
IRQ 17 33 DMAO 6n T 0x0000_0084
IRQ 18 34 ADCn T 0x0000_0088
IRQ 19 35 CANO TX T 0x0000_008C
IRQ 20 36 CANORXO T 0x0000_0090
IRQ 21 37 CANORX1T 0x0000_0094
IRQ 22 38 CANO EWMC T 0x0000_0098
IRQ 23 39 EXTlI [9:5]T 0x0000_009C
IRQ 24 40 TIMEROT T TIMER8n T 0x0000_00A0
IRQ 25 41 TIMERO T TIMER9n T 0x0000_00A4
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IRQ 26 42 TIMERO D b v TIMERLO 0x0000_00A8
n T
IRQ 27 43 TIMERO T 0x0000_00AC
IRQ 28 a4 TIMERLn T 0x0000_00BO
IRQ 29 45 TIMER2n T 0x0000_00B4
IRQ 30 46 TIMER3n T 0x0000_00B8
IRQ 31 a7 12COHpB T 0x0000_00BC
IRQ 32 48 2c0 T 0x0000_00CO
IRQ 33 49 12C1H® T 0x0000_00C4
IRQ 34 50 2c1 T 0x0000_00C8
IRQ 35 51 sPon T 0x0000_00CC
IRQ 36 52 SPIln T 0x0000_00D0
IRQ 37 53 USARTOnR T 0x0000_00D4
IRQ 38 54 USARTLn T 0x0000_00D8
IRQ 39 55 USART2n T 0x0000_00DC
IRQ 40 56 EXTI [15:10]T 0x0000_00EQ
IRQ 41 57 [ EXTI RTC T 0x0000_00E4
IRQ 42 58 [ EXTI USBFS T 0x0000_00E8
IRQ 43 59 TIMER7T T TIMER11n T 0x0000_00EC
IRQ 44 60 TIMER7 T TIMER12n T 0x0000_00F0
IRQ 45 61 TIMER? D b v TIMERLS 0x0000_00F4
n T
IRQ 46 62 TIMER? T 0x0000_00F8
IRQ 47 63 DMAO  7n T 0x0000_00FC
IRQ 48 64 EXMCn T 0x0000_0100
IRQ 49 65 sblon T 0x0000_0104
IRQ 50 66 TIMER4n T 0x0000_0108
IRQ 51 67 sPi2n T 0x0000_010C
IRQ 52 68 UART3n T 0x0000_0110
IRQ 53 69 UART4n T 0x0000_0114
IRQ 54 70 TIMERS 1 v 0x0000_0118
DACO DAC1 4 T
IRQ 55 71 TIMER6DR T 0x0000_011C
IRQ 56 72 DMAL  Op T 0x0000_0120
IRQ 57 73 DMA1 in T 0x0000_0124
IRQ 58 74 DMAL 2 T 0x0000_0128
IRQ 59 75 DMAL  3pn T 0x0000_012C
IRQ 60 76 DMAL  4pn T 0x0000_0130
IRQ 61 77 Y n T 0x0000_0134
IRQ 62 78 [ EXTI v T 0x0000_0138
IRQ 63 79 CANLTXT 0x0000_013C
IRQ 64 80 CANLRXO T 0x0000_0140
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IRQ 65 81 CANL1RX1T 0x0000_0144
IRQ 66 82 CAN1 EWMC T 0x0000_0148
IRQ 67 83 USBFSn T 0x0000_014C
IRQ 68 84 DMAL 5 T 0x0000_0150
IRQ 69 85 DMAL  6n T 0x0000_0154
IRQ 70 86 DMAL  7n T 0x0000_0158
IRQ 71 87 USARTS T 0x0000_015C
IRQ 72 88 12C2Hip T 0x0000_0160
IRQ 73 89 2c2 T 0x0000_0164
IRQ 74 90 USBHS 1 %7 0x0000_0168
IRQ 75 91 USBHS 1 " T 0x0000_016C
IRQ 76 92 [ EXTI USBHS 0x0000_0170
IRQ 77 93 USBHSn T 0x0000_0174
IRQ78 94 DCIn T 0x0000_0178
IRQ79 95 G 0x0000_017C
IRQ80 96 TRNGD T 0x0000_0180
IRQ 81 97 FPUR T 0x0000_0184
IRQ82 98 UART6N T 0x0000_0188
IRQ83 99 UART7n T 0x0000_018C
IRQ84 100 SPI3n T 0x0000_0190
IRQ85 101 sP4n T 0x0000_0194
IRQ86 102 SPI5Sn T 0x0000_0198
IRQ87 103 G 0x0000_019C
IRQ88 104 TLIn T 0x0000_01A0
IRQ89 105 LT 0x0000_01A4
IRQ90 106 PAn T 0x0000_01A8
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6.4.
6-1. EXTI
L p 0
EXTI Line0~22
NVIC
— N T L —

i
Hop —  Hp L b—m-
6.5. T 1T HBHBW
EXTI 28 ¢ £y T Hup AEXTI
t3 b N 0" W 0 K DAEXTI! @
£13 Y A
EXTID /0 16 yi b 7 T i a 6-3.
0 A SYSCFG_EXTI SSx GPI O " Y DEXTI
(. a " SYSCFAG
LT T EXTI y L Hio H” ACor E-M4 n T (WFI)
Hle~ WFE 0 H®»" SEV DA ) W @ T L ~wlT )
Y NVI Cw v Wl C O #T He YT o n®
' Huo 0 Y0 e I / O RTC “ b EXTI
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p U
p 0 p H” 11 A b ! w
. SYSCFGT EXTI0O
2. EXTI _RTEN EXTI _FTENYa v
" b RTENXFTE Nxy 7l
3. EXTI | NEXN | _EWE& T HD ’
4. EXTI [ ' 3 i [~ a
T HuD 0 A uT 0" 1 P DB 1 i\ W Hp
0" 1t PDP b 1A » T Ho PD® A
p 0
Y p37 y 0 EXTIN Hb
. EXTI _ | NEXN | _ EN&NT Hup ’
2. EXTI _SWI EV SWI E¥X a T HuB 0 A
T 07 3 P DB 1 1 wHe 07 1 PDB b
) T Hp PD® A
6-3. EXTI i
EXTI ~ i}
0 PAO /PBO/PCO/PDO /PEO/PFO/PGO /PHO / PIO
1 PA1/PB1/PC1/PD1/PE1/PF1/PG1/PH1/PI1
2 PA2/PB2/PC2/PD2/PE2/PF2/PG2/PH2/PI2
3 PA3/PB3/PC3/PD3/PE3/PF3/PG3/PH3/PI3
4 PA4 /PB4 /PC4/PD4/PE4/PF4 /PG4 /PH4/Pl4
5 PAS5 / PB5 / PC5 / PD5 / PE5 / PF5 / PG5 / PH5 / PI5
6 PA6/PB6/PC6/PD6/PE6/PF6/PG6/PH6/PI6
7 PA7 /PB7/PC7/PD7/PE7/PF7/PG7/PH7/PI7
8 PA8/PB8/PC8/PD8/PE8/PF8/PG8/PH8/PI8
9 PA9 /PB9/PC9/PD9/PE9/PF9/PG9/PHI/PI9
10 PA10/PB10/PC10/PD10/PE10/PF10/PG10/PH10/PI10
11 PA11/PB11/PC11/PD11/PE11/PF11/PG11/PH11/PI11
12 PA12/PB12/PC12/PD12/PE12/PF12/PG12/PH12
13 PA13/PB13/PC13/PD13/PE13/PF13/PG13/PH13
14 PA14/PB14/PC14/PD14/PE14 / PF14 /| PG14 / PH14
15 PA15/PB15/PC15/PD15/PE15/ PF15/PG15/ PH15
16 LVD
17 RTC
18 USBFS
19 Ethernet
20 USBHS
21 RTC™ ~ HB
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6.6. EXTI

EXTI "0x4001 3cCO0O
6.6.1. T a “EXTI _I'NTEN
Z ' 0x00

B v 0x0000 0000

7 © 32B 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ INTEN22 ‘ INTEN21 ‘ INTEN20 | INTEN19 ‘ INTEN18 | INTEN17 ‘ INTEN16 ‘
w w w 12 w 12 w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘INTENlS ‘ INTEN14 ‘ INTEN13 ‘ INTEN12 ‘ INTEN11 ‘ INTENIO‘ INTEN9 ‘ INTENS ‘ INTEN7 ‘ INTEN6 ‘ INTENS ‘ INTEN4 ‘ INTEN3 ‘ INTEN2 ‘ INTEN1 ‘ INTENO ‘
w w w w w w w rw w rw w rw rw w rw w
B /B
31:23 G G BvA
22:0 INTENX T a B X x=0& 227
(0} x T
1 X T a
6.6.2. Hb 3, EXTI _EVEN
Z ' 0x04
B v ' 0x0000 0000
7 " 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ EVEN22 ‘ EVEN21 ‘ EVEN20 | EVEN19 ‘ EVEN18 | EVEN17 ‘ EVEN16 ‘
w w w 2 w 2 w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘EVENlS ‘ EVEN14 | EVEN13 ‘ EVEN12 ‘ EVEN11 ‘ EVENlO‘ EVEN9 ‘ EVENS8 ‘ EVEN7 ‘ EVEN6 ‘ EVENS5 ‘ EVEN4 ‘ EVEN3 ‘ EVEN2 ‘ EVEN1 ‘ EVENO ‘
rw w w rw w w w rw w rw w rw rw w rw w
B /B
31:23 G G BvA
22:0 EVENXx Ho g B X x=0&é 22"
(0} X Hp

1 X Hb @
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6.6.3. 3t 03 " EXTI _RTEN

Z ' 0x08
B v 0x0000 0000

7 o328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G | RTEN22 | RTEN21 ‘ RTEN20 | RTEN19 ‘ RTEN18 | RTEN17 ‘ RTEN16 ‘
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘RTENlS | RTEN14 | RTEN13 ‘ RTEN12 | RTEN11 ‘ RTENlOl RTEN9 ‘ RTENS ‘ RTEN7 | RTENG6 | RTENS ‘ RTEN4 | RTEN3 ‘ RTEN2 | RTEN1 ‘ RTENO ‘

w w w w w w w w w w w w w w w w
B /B
31:23 G G BvA

6.6.4. A 0 a " EXTI _FTEN

Z ° 0x0C
B v ' 0x0000 0000

7 T o328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ FTEN22 ‘ FTEN21 ‘ FTEN20 | FTEN19 ‘ FTEN18 | FTEN17 ‘ FTEN16 ‘
rw I\ rw w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘FTENlS | FTEN14 | FTEN13 ‘ FTEN12 ‘ FTEN11 ‘ FTENlO‘ FTEN9 ‘ FTEN8 ‘ FTEN7 ‘ FTENG6 ‘ FTENS ‘ FTEN4 | FTEN3 ‘ FTEN2 | FTEN1 ‘ FTENO ‘

w w w w w w w w w w w w 2 w 2 w

B /B
31:23 G G BvA
22:0 FTENX ! 0a X x=0&22

0 x W 0

1 x W 0 T /He ~
6.6.5. pT H» T EXTI _SWI EV

Z ' 0x10

B 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

‘ G ‘ SWIEV22 ‘ SWIEV21 ‘ SWIEV20 ‘ SWIEV19 ‘ SWIEV18 ‘ SWIEV17 ‘ SWIEV16 ‘
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘SWIEVlS ‘SWIEV14‘SWIEV13‘SWIEV12 ‘SWIEVII‘SWIEVIO‘ SWIEV9 ‘ SWIEV8 ‘ SWIEV7 ‘ SWIEV6 ‘ SWIEVS ‘ SWIEV4 ‘ SWIEV3 ‘ SWIEV2 ‘ SWIEV1 ‘ SWIEVO ‘

w w w w w w w w w w w w w w w w
B /B
31:23 G G BvA
22:0 SWIEVX T /e » 00X x=06&22
(0} EXTI x T [/H®
1 EXTI x T /H»
6.6.6. " EXTI “PD
Z ' 0x14
B v ' OXXXXX XXXX X H
7 © o328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ PD22 ‘ PD21 ‘ PD20 ’ PD19 ‘ PD18 ’ PD17 ‘ PD16 ‘
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PD15 ‘ PD14 ‘ PD13 ‘ PD12 ‘ PD11 ‘ PD10 ‘ PD9 ‘ PD8 ‘ PD7 ‘ PD6 ‘ PD5 ‘ PD4 ’ PD3 ‘ PD2 ’ PD1 ‘ PDO ‘
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
B /B
31:23 G G BvA
22:.0 PDx T X x=0& 227
0 EXTI x 0
1 EXTI x O
"BQ1T " i O0A
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7. “/ ¥ o  GPIO AFIO”
7.1.
- 146 |l / O GPI™ONezuw PAO ~ ~HPMBI05 ~ "FPRCI05 ~ "PC15
PDO ~ “PDEG ~ “PPEFI05 ~ “FPRGI05 ~ "PBBHG ~ PR1® ~ WYl 11
'z i “/ ¥Fw A @ GPI Qo ” L Y
AGPI O :: T T MHe L~ EXTTH i L
A
GPI O i1 w ~ AF%" v Y AGPI O
" "y b w - w "/ F T YA
@ GP1 O " Y ) W F° "a T a w A
@ GP1 O "y w'e oan W A v GPI O
i © zA
7.2. h
A A i L
A 0 “w a L
A @ i st Inow
A / ¥ a L
A B/ B Fag '
A T 0 T -a EXTI
A ¥ ’
A wo T % ’
A 0 :
A A ¥ w A
7.3. w
@ /O o "y 33 L "GPl Ox “"CTlw GPI1 O~ GPI O
¥ AFRW A AFw ~ AF ~ | ¥ AFw  Fa
A 0 w ¥ GPI OF AFI O¥~ -~ vy GPI O%
"GPl Ox _OMNMODH A F o Ty GPI O%
"GPl Ox _OSPMRA @ o Y GPLEO /I ~ GPI Ox _"PUD
" ~ o W n w A
7-1. GPI1 O
PAD TYPE CTLy OMy PUDy
GPIO 00
X 00 X
- 3t 01
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PAD TYPE CTLy OMy PUDy
n 10
00
3t 0 01
GPIO / 10
d 01
¥ 00
3t 1 01
7 10
00
AFIO
3 X st 10 X 01
n 10
00
s 0 01
AFIO % 10
d 10
* 00
3t 1 01
" 10
X X 11 X XX
7-1.GP1 Qo A W % I/O o B A
7-1.GP | Qo B
Q
s B e
1Q _ >
" F
w F \Vdd
> T
[5/ ESG
IFT R \ o
ol 5 >
w (
- 1
Vss
7.3.1. GPI O
B By - w Ny GPI O ~ -
- i " PU /W " PD Ap BTy o " JTAGer-i al
Wi red Debwug”™ PiUhPSD !
PATS5ITD: :
PATATCK / S9WCLK’
PA1T3 TMS / 8WwWDI O’
PB4NJTRS:T A
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PB3JTD®O A
GPlI O "y w ¥ * GPlI O~ w - GPI O
D Ve 3 Y A 3 @ AHB
w [ - "GPl Ox _I'BTAT
GPI1 O w ¥ - Ty 0 F F ° ‘
A % "GPl Ox _OC7VWL wt /O = FA
GPI Ox _OCTEL b ~ b O PQ Y Q618 b
"GPl Ox _"BOR 0 GPIlI Ox"_ BG b GPI Ox kT GiB 5B~
W @ AHEK T 1B bi A
7.3.2. T /H»
7 ~ W - o a T /Hep A
7.3.3. w = AF
0 W AFT O GPI Ox _CTLT CTLw4ufiob10% o D
A GPI O w "GPl Ox _AFSEIOZ 1 @ o Y
1 6 w A o w Ne : YA
7.3.4. Yw
i yw © 1n®de %GPlI O T A b ADC DAC v w
v A b RTEWKUP X yw 7 o
" RT&PMU RCU 3 A v W RO SR ¢
GPI1AO
7.3.5. ~
GPI O w "
A 0 “a
A~ |7l )
A |}|/O @ AHB w o 7 '
A O A
7-2.  ~ I/ 0O ~ A

162



GigaDevice GD32A490°Y

7.3.6. ¥
GPI O uw ¥ '
A 0 " a
A ~ ~:«_ I7l )
A F I o a
A ¥ L WhA0d FV F L "
filo G ’
A o F L Wwioo FV ¥ L Wwiilo
? 1
A o ¥ L b Q" vy’
A o b~ | 1/0o A
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Vss

7.3.7.
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A 0 ~ Bywui GA\O
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7-4.
ESD G
ST F” /O pin
- >
7.3.8. w ~ AF
Wy b p ~ GPI O ) " w [T 7 A
Y w
A g w " a F oI
A Fo t
A 0 ~“a
A - -7 3 I ;
A 1/0 @ AHB R :
A o b~ 1/ ’
A o ¥ L b~ Q" VA
7-5 w /O o w A
7-5. w
VgF
{ I/O‘
A { o
!
7.3.9. GPI O w
GPI O L yG&G 1/0 o A
G * GPl Ox “CGRI Ox _ OMO®MEI Ox _ OS®WI Ox _PUD
GPl Ox _AFSEIOA1 33 ~GPlI Ox _LO@K 1/0 o
A l GPl Ox _LTOCKKR LK§~ o B
T [Bhe B o B b k A * Ta
w A
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7.3.10. GPI1 YO ¥ w

GPl Ox _TGT BQI GPI'OY Wwa AHB D 1/0
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7.4. GPI O
GPI OA ' 0x4002 0000
GPI OB ' 0x4002 0400
GP1 OC " 0x4002 0800
GPI OD " 0x4002 0CO0O
GPI OE ' 0x4002 1000
GPI OF " 0x4002 1400
GP1 OG ' 0x4002 1800
GPI OH "0x4002 1C0O
GP1 Ol " 0x4002 2000
7.4.1. o L ~ GPI Ox _CFAéI" x
Z ' 0x00
Bv' o AOxA8000000 o BOx00000280 i t o Ox0000 0000A
Ty " 8B~ aAN " 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] ‘
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] ‘
BB
31:30 CTL15[1:0] Pin15 B
B p B A
& CTLO[1:0]
29:28 CTL14[1:0] Pin14 B
B p B A
&  CTLO[1:0]
27:26 CTL13[1:0] Pin13 B
B p B A
& CTLO[1:0]
25:24 CTL12[1:0] Pin12 B
B p B A
&  CTLO[1:0]

166



GD32A490°Y

GigaDevice
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
B p B A
00 GPIO -~ " By
01 GPIO *%
10 w

167



GigaDevice GD32A490°Y

11 - E2

7.4.2. o ¥ ~ GPIl Ox _OMODAE,I" X

Z ' 0xo04
B v 0x0000 0000

~

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

‘ OoMm15 ‘ OM14 ‘ OM13 ‘ OomM12 ‘ OoM11 ‘ oM10 ‘ OM9 ‘ OomMs ‘ om7 ‘ OM6 ‘ OM5 ‘ Oom4 ‘ OoM3 ’ OM2 ‘ OoM1 ‘ OMO |

rw w w rw w w rw w w w w w w w w w

31:16 G G Bv A

15 OM15 Pin15 ¥ B
B p B
a OMOo

>

14 OM14 Pinl14 ¥ B
B ) B
a OMO

b~

13 OM13 Pin13 ¥ B
B p B
a OMO

>

12 OM12 Pin12 * B
B ) B
a OMO

b~

11 OM11 Pin11 ¥ B
B p B A
a OMOo

10 OM10 Pin10 ¥ B
B p B
a OMOo

>

9 OM9 Pin9 ¥ B
B p B
a OMOo

>

8 OM8 Pin8 ¥ g

168



GigaDevice GD32A490°Y

a OMOo
7 OoM7 Pin7 % B
B p B A
a OMOo
6 OM6 Pin6 ¥ B
B p B A
a OMOo
5 OM5 Pin5 ¥ B
B p B A
a OMO
4 OoM4 Pind4 ¥ B
B p B A
a OMO
3 OM3 Pin3 ¥ B
B p B A
a OMOo
2 OoM2 Pin2 ¥ B
B p B A
a OMOo
1 oM1 Pin1 ¥ B
g p B A
a OMO
0 OMO Pino ¥ B
B p B A
0 o ¥ A RV
1 o F
7.4.3. o ¥ ~ GPIlI Ox _OSPAEI” x

Z ' 0x08
By' o AOXOCO00000 o BOx000000CO i T o 0x0000 0000A

~

Y ~ 8B~ anN " 168~ ~ 328" 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] ‘ OSPDA4[1:0] ‘ OSPD3[1:0] ’ OSPD2[1:0] ’ OSPD1[1:0] ’ OSPDO[1:0] ‘
rw w w rw rw rw w w

169



GigaDevice

GD32A490°Y

B /B

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

OSPD15[1:0]

OSPD14[1:0]

OSPD13[1:0]

OSPD12[1:0]

OSPD11[1:0]

OSPD10[1:0]

OSPD[1:0]

OSPD8[1:0]

OSPD7[1:0]

OSPD6[1:0]

OSPD5[1:0]

OSPDA[1:0]

OSPD3[1:0]

Pin15 %
B p B
&  OSPDO[1:0]

Pin14 ¥
B p B
& OSPDO[1:0]

Pin13 %
B p B
&  OSPDO[1:0]

Pin12 ¥
B 15} B
&  OSPDO[1:0]

Pin1l1 ¥
B p B
& OSPDO[1:0]

Pin10 ¥
B 15} B
&  OSPDO[1:0]

Pin9 ¥
B p B
& OSPDO[1:0]

Ping ¥
B ) B
&G OSPDO[1:0]

Pin7 ¥
B p B
& OSPDO[1:0]

Pin6 ¥
B p B
& OSPDO[1:0]

Pin5 ¥
B p B
&  OSPDO[1:0]

Pind4 ¥
B p B
&G OSPDO[1:0]

Pin3 ¥

>

>

>

>

>

>

b~

>

>

>

170



GD32A490°Y

GigaDevice
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
& OSPDO[1:0]
1:0 OSPDO[1:0] Pin0 ¥ B
B p B A
00 % o By~
01 ¥ 1
10 % 2
11 ¥ 3
7.4.4. 0:r W " GPI Ox _PYBEI" x
Z ' 0xoC
By o A 0x6400 0000 o BOx00000100 i T o 0x0000 0000A
Ty ~ 8B~ Aan 168 ~ ~ 328 7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PUD15[1:0] | PUD14[1:0] ‘ PUD13[1:0] ‘ PUD12[1:0] ‘ PUD11[1:0] ‘ PUD10[1:0] I PUD9J[1:0] PUDSJ[1:0]
w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PUD7[1:0] I PUD6[1:0] ‘ PUDS5[1:0] ‘ PUDA4[1:0] ‘ PUD3[1:0] PUD2[1:0] PUD1[1:0] PUDO[1:0]
w w w w w w w w
BB
31:30 PUD15[1:0] Pinis': /14 B
B p B A
& PUDO[1:0]
29:28 PUD14[1:0] Pin14': /1] B
B p B A
& PUDO[1:0]
27:26 PUD13[1:0] Pin13': /14 B
B ) B A
& PUDO[1:0]
25:24 PUD12[1:0] Pin12': /1] B
B p B A
& PUDO[1:0]

171



GigaDevice GD32A490 Y
23:22 PUD11[1:0] Pinl1%t': /1] B
B p B A
&  PUDO[1:0]
21:20 PUD10[1:0] Pin1g': /14 B
B p B A
& PUDO[1:0]
19:18 PUD9[1:0] Ping: /I} B
B p B A
&  PUDO[1:0]
17:16 PUDS[1:0] Ping: /1N B
B p B A
&  PUDO[1:0]
15:14 PUD7[1:0] Pinz: [} B
B p B A
& PUDO[1:0]
13:12 PUDS6[1:0] Ping: /1N B
B p B A
&  PUDO[1:0]
11:10 PUDS5[1:0] Pin5:: [} B
B p B A
& PUDO[1:0]
9:8 PUDA4[1:0] Ping: [N B
B p B A
& PUDO[1:0]
7:6 PUD3[1:0] Pin3: [} B
B p B A
& PUDO[1:0]
5:4 PUD2[1:0] Pinz: /1N B
B p B A
& PUDO[1:0]
3:2 PUD1[1:0] Pink: [} B
B p B A
& PUDO[1:0]
1:0 PUDO[1:0] Ping': /14 B
B p B A
o0 st Mmoot By”
0l o3t
10 o I

172



GigaDevice GD32A490 Y
11 6
7.4.5. o - "GPl Ox _ | STIART, X
Z ' 0x10
B v' 0x0000 XXXX
Ty " 8B~ aAN "~ 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
‘ISTATlS ‘ ISTAT14 ‘ ISTAT13 ‘ ISTAT12 ‘ ISTAT11 ‘ ISTATIO‘ ISTAT 9 ‘ ISTAT 8 ‘ ISTAT 7 ‘ ISTAT6 ‘ ISTATS ‘ ISTAT4 ’ ISTAT3 ‘ ISTAT2 ’ ISTAT1 ‘ ISTATO ‘
r r r r r r r r r r r r r r r r
B /B
31:16 G G BvA
15:0 ISTATY o B~ y=0.15"
"B p B A
o) B I
1 B
7.4.6. o ¥ L " GPIl Ox _ OCTAé,I" x
Z ' 0x14
B v' 0x0000 0000
Ty " 8B~ aAN "~ 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 ‘ OCTLIO‘ OCTL9 ‘ OCTL8 ‘ OCTL7 ‘ OCTL6 ‘ OCTL5 ‘ OCTL4 ‘ OCTL3 ‘ OCTL2 ‘ OCTL1 ‘ OCTLO ‘
rw w w rw w w w rw w w w w w w w w
B /B
31:16 G G Bv A
15:0 OCTLy o F Lp~ y=0.15"
B p B A
o) Fv
1 ¥

173



GigaDevice GD32A490°Y

7.4.7. o B D " GPI Ox_BOReI x

Z ' 0x18
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
‘ CR15 | CR14 | CR13 ‘ CR12 | CR11 ‘ CR10 | CR9 ‘ CR8 | CR7 | CR6 | CR5 ‘ CR4 I CR3 ‘ CR2 I CR1 ‘ CRO ‘
w w w w w w 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

‘ BOP15 | BOP14 | BOP13 ‘ BOP12 | BOP11 ‘ BOPlOl BOP9 ‘ BOP8 | BOP7 | BOP6 | BOP5 ‘ BOP4 | BOP3 ‘ BOP2 | BOP1 ‘ BOPO ‘

w w w w w w w w w w w w w w w w
BB
31:16 CRy ) By y=0.15"
B p B A
0 OCTLy B i
i\ OCTLYyR w O
15:0 BOPy o BB Yy y=0.15"
"B p B A
0 OCTLy B i
i\ OCTLyB w 1
7.4.8. 0 “ GPI Ox _ L O€A&é,I” x
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
| : [ |
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ LK15 ‘ LK14 ‘ LK13 ‘ LK12 ‘ LK11 ‘ LK10 ‘ LK9 ‘ LK8 ‘ LK7 ’ LK6 ’ LK5 ‘ LK4 ’ LK3 ‘ LK2 ’ LK1 ‘ LKO ‘
w w w rw w w w w w w w w w w w w
B /B
31:17 G G Bv A

174



GD32A490°Y

GigaDevice
16 LKK !
B 7 a LockKeyQ | - " A
0 GPIO_LOCK
1 [W® MCU B | GPIO_LOCK
LOCKKeyQ 1
N1YQO0YQ1Y o0V 1
' LOCK Key Q | © LK[15:0] v G A
15:0 LKy ) By y=0.15"
B p B A
0 o B
1 LKKB 1 ~ o B
7.4.9. w 0 GPI Ox _ AF SEAeQ,
Z ' 0x20
B v ' 0x0000 0000
Y 8B T AN " 16B " ~ 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 w 12
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 2
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]

175



GD32A490°Y

GigaDevice
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 SELO[3:0] Pin 0 w
B p B A
0000 AFOw ~ By~
0001 AF1w
0010 AF2 w
0011 AF3 w
é
1111 AF15 w
7.4.10. w I GPI Ox _AF SEA&T, X
Z ' 0x24
B v ' 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 rw rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SEL11[3:0] SEL10[3:0] ‘ SEL9[3:0] ‘ SELS8[3:0]
w rw rw w
B /B
31:28 SEL15[3:0] Pin 15 w
B p B A
&  SELS8[3:0]
27:24 SEL14[3:0] Pin 14 w
B p B A
&  SEL8[3:0]
23:20 SEL13[3:0] Pin 13 w
B p B A
&  SELS8[3:0]
19:16 SEL12[3:0] Pin 12 w
B p B A
&  SEL8[3:0]

176



GD32A490°Y

GigaDevice
15:12 SEL11[3:0] Pin 11 w
B p B A
&  SEL8[3:0]
11:8 SEL10[3:0] Pin10  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] Ping w
B p B A
0000 AFOw ~ By~
0001 AF1w
0010 AF2 w
0011 AF3 w
é
1111 AF15 w
7.4.11. ~ GPI Ox _ B@¢é I"x
Z ' 0x28
P v ' 0x0000 0000
Ty 8B~ anN " 16B ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| c |
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 BvA
15:0 CRy 0 By y=0.15"
B p B A
0 OCTLy B i
1 OCTLy B
7.4.12. o B ~ GPIl Ox _ TF@é I" x
Z ' 0x2C

B v 0x0000 0000

177



GigaDevice GD32A490 Y
" © 8B~ anN " 168 ~ 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| 6
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ TG15 l TG14 l TG13 ‘ TG12 l TG11 ‘ TG10 l TG9 ‘ TG8 l 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 BvA
15:0 TGy By y=0.15"
"B p B A
0 OCTLy# i
1 OCTLy B

178



GD32A490°Y

GigaDevice
’, ~
8. Oo i "H CRC
8.1.
'O(p \ U - Y
A
CRC Y "Ha 32 CRC A
8.2. h
A 328 Il F A ¢ 328 ~ - “ 4e
AHB '
A b " 8B RN B a ’
A " 0x4C11DB7
X32+X26+X23+X22+X16+X12+Xll+XlO+X8+X7+X5+X4+X2+X+1
33 CRC Ly CRC A
8-1. CRCHY'H
— — (328 )
CRC 1i{°H
0x4C11DB7
AHB
¥
—— — F (328 )
C———> > (8 )

179



e GD32A490°Y

GigaDevice

8.3. w
A CRC {'H vy 326 | * CRC_DATA A o
A
b ) CRC_CTL CRC_DATA “CRC Y 'H
G T % CRC_DATA T A
G 328 * CRC 4@ AHB A Y w328 "
* AHB bw A
A L 3, a 8B CRC_FDATAA

CRC_FDATAL CRC " kv R Y Q bA

180



GigaDevice GD32A490 Y
8.4. CRC
CRC "0x4002 3000
8.4.1. " CRC_DATA
Z ' 0x00
Bv' OXFFFF FFFF
7 ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DATA[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DATA[15:0]
B /B
31:0 DATA[31:0] CRC B
p” 7 QA
) T4 A QT b ¥
w 0 [ CRC A
8.4.2. " CRC_FDATA
Z ' 0x04
Bv' Ox0000 00O0O
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 2 1 0
G FDATA[7:0]
w
B /B
31:8 G G Bv A
7:0 FDATA[7:0] B
p” 7 QA
B L CRC " A KvirT Gi T Ky A bi
CRC_CTL A

181



‘5 GD32A490°Y

GigaDevice

8.4.3. L " CRC_CTL
Z ' 0x08
Pv' Ox0000 O0OOO
7 ~ 32" 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 | RST |
rs
B /B
31:1 G G BvA
0 RST B 1 y B CRC_DATA v i v w OXFFFFFFFF B
p A B CRC_FDATA A
o~ " QA

182



GD32A490°Y

GigaDevice
9. ~ TRNG™
9.1.
0 " TRNG We 32 v A
9.2. h
A Hea W 40e TRNG_CLK ;
A 328 * - W e v A
9.3. w
9-1. TRNG
AHB 328
Hoik ) / \
LFSR
A
TRNG_CLK T
A H™ ¥ [We i B " LFSRy
T Wae 32 A
3 @ ¥ ALFSR TRNG_CLR &G RCU
" T b TRNG_CLK " b HCLK " A
" LFSIR "LFS®R ¥ 33 [ TRNG_DATA A
- W TRNG_CLKAW 0 * v
TRNG_STAT i B 1 TRNG_CTL TRNG B
1 Y 1T A

183



GD32A490°Y

GigaDevice
9.3.1. b
Y ¥ w TRNG b ‘
1). a T ° “" w0 WeT
2). a TRNGENB’
3). T " - TRGN_STAT - SEIF=0' CEIF=0 f DRDY=1 H
T viy 0A
FIPS PUB 140 T W @ G b a A Ve
bH [ A b Foa b v
“ 4 A
9.3.2.
(1)
TRNG_CLK VY6 HCLK 1/ 18 CECS CEIPF 1A 7 ¢
TRNG_CLKCLK C E I BFA e’
A
(2)
v 64e TRNG_CLK pbo T, b “SECS
SE IBF BA - T v b a ~ f » SE IBFA
H TRNGEN 1Y B " TRNG A

184



GD32A490°Y

GigaDevice
9.4. TRNG
TRNG 0x5006 0800
9.4.1. L (TRNG_CTL)
Z "0x00
By' 0x0000 0000
Y 86T AN " o168~ ~ 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 | | E ‘TRNGEI G ‘
B /B
31:4 G G BvA
3 TRNGIE T a B~ DRDY SEIF CEIFB B B L beT A
0 TRNG T
1 a TRNGT
2 TRNGEN TRNGa P
o) TRNG
1 a TRNG
1:0 G G BvA
9.4.2. ( TRNG_STAT)
Z ''0x04
By 0Ox0000 0000
Y 8T anN " o1eB ~ 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 ‘ SEIF‘ CEI F‘ G ‘ SECS‘ CECS‘ DRDY‘
rc_w rc_w r r r

185



GD32A490°Y

GigaDevice
BB
317 G BvA
6 SEIF T B
64 @ B v 32 0 1 [+ B
1A
o [
1 [ AQo B
5 CEIF T B
TRNG_CLK Y 6 HCLK 1/16 B B A
0 (
T [ AQo B
4:3 G BvA
2 SECS |k
o [ A SEIF=1 SECS=0 H | [
p A
1k [ A 64 @ B i v 32
0 1 [~ B 1A
1 CECS 3
o [ A CEIF=1 CECS=0 1 H | [
P A
1k ( A TRNG_CLK v ¢ 1/I6HCLK A
0 DRDY %o B
TRNG_DATA W B We “ B A
0 TRNG
1 TRNG
9.4.3. ( TRNG_DATA)
Z ' 0x08
By' 0Ox0000 0000
HI o G DRDY¥ 1A
7 ( 3F2)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ TRBDATA[ 31: 16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ TRBDATA[ 15: 0]
r
B /B

186



GigaDevice GD32A490 Y

31.0 TRNGDATA[31:0] 328

187



GD32A490°Y

GigaDevice
10. O L ~ DMmA”
10.1.
DMA L LW ) O H o O y O l
MCU: "~ @®3uMCU T il r
A
eDMA L ° 3HeAHB o 8a4 FI FQDMA Yy D A
DMA L ~ DMAODMA1" 16 T Y N We @
D AHep =) DMA no A
Cor tM49 bLDMA L YT @ L K
L A MCU DMA R MCU w A
a G MCU N WA A
10.2. h
A He AHB o D We AHR 0 DMA
A 16 " e DMA L 8a ~ e 8@ A
A O WD " 4 as 16 op A
A o o - o ® A
A pn@ ~vaTa a - pny vt n® ~A
A O D " ' v © A
A O D A
A D A
A gz D ‘
—~ l’:’r |' 1
~ |' U, y
- o [ O~ DMA1 ~
A DMA - y D L -
~ DMMAwubD L o7 D - W 65585
~ bwubD L - D O_o6 WaPb A
A v D D ¢
~ D ‘ U b R 7
~ oy D N FIFO Rt 0 - FI FO
FIFO Qf A
A @ 5 Ho T ° T a A

188



GD32A490°Y

GigaDevice
10.3.
1 o1.
DMA < =
A
\ 4
— 0~ > 7
= ! = v ¢
-_— 0~7 :! 2 \ 4 IS — Ya _bAHB -
— 0~ :! ! \ <
— 0.,,, 0 (
Y = 1 v s
& Y i
+ e =
» 3
FIFO
¢
- —p . | ———
101. “DMA L 4 Ne
A AHRBR o DMA
A He AHB o D
A Haee DMA no ’
A A
10.4. w
DMA L MC W b "N Ve W@ D
0 v “n D YTy Y A
Ty AHB 0 32 b A
DMACHXx CTT M D MA D N 1601. A
101.0D
D TM[1:0]
. DMA_CHxMOADDR/
[ O 00 DMA_CHxPADDR
DMA_CHxM1ADDR
. DMA_CHxMOADDR/
o 01 DMA_CHXPADDR
DMA_CHxM1ADDR
. . DMA_CHxMOADDR/
o [ © 10 DMA_CHxPADDR
DMA_CHxM1ADDR

189


file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555240
file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555261

GD32A490°Y

GigaDevice
1. DMA _ CHx CmMB.8 DMA CHxMOADDRA _ CHxM1BDDR
w O A a Ue A
2. DMA _CHx CTTM 60b111 w 7 A
1@ D
A Y
— > DMA
FIFO v 4|\ Y
(DMA_CHXPADDR) | AHBI s . AHBEAHUED ) (DMA_CHXMOADDR/
—‘/ —‘/ DMA_CHxM1ADDR)
A Y
— > DMA
FIFO v /\— Y
(DMA_CHxPADDR) [AHBI o . AHBI s | (DMA_CHxMOADDR/
\,7 \,7 DMA_CHxM1ADDR)
A \% Y
DMA
v 4|\ FIFO v 4‘\ Y
: AHBI 6 ; AHBEHIZEO DMA CHxMOADDR/
(DMA_CHxPADDR) s (DMA_
- —\/ —‘/ DMA_CHxM1ADDR)
1e:s b "DMA L He AHBY o No# o
A
A [ O AHB h o 0 v AHB U h o
o Q- '
AT [ AHB O h oc O 0§ - AHB h o
QN 1
A0 [ 0T AHB o O 6 AHB U h o
o Q- A
10.4.1.
WG D “DMA L "3 O L~ H~
H™
A H™ 0F" % 0 ;
A H™ DMA L - DMA L 0 AHB 9’ A

190


file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555301

GD32A490°Y

GigaDevice
163. LT L DMA L ¢ H LA
1 e3. L
il i i L HY g
H  DMA N o i r; v
J y
X X X
1TH BQ |;|  i DMA
i DMA H
DMA \\P//// >< DMA X/I
/ Y
| BQ |
DMA + H-
@« DMA L 8a T @ A DMA_CHx CPERI EN
B _ = DMA T ADMA® DMA1 Nez | 6 _ 1 @2.
DMAO L__183.DMA1 A
12. DMAO ~ _1@3. DMA1 T o We Y [ Ha
DMA - He DMA Ao~ DMAO L T~
SPI 2 _RX [ 0 2A DMA_CHOCOMA_ CH2CTL
PERI EN Wwo0bOO®o 0 Z SPI02F DMA Y
0 2 A D A
1@2.DMAO
0 1 2 3 4 5 6 7
000 SPI2_RX 0 SPI2_RX SPI1_RX SPI1_TX SPI2_TX 0 SPI2_TX
001 12C0_RX 0 TIMERG6_UP 0 TIMERG6_UP 12C0_RX 12C0_TX 12C0_TX
010| TIMER3_CHO o) 12S2_ADD_RX| TIMER3_CH1 |12S1_ADD_TX [12S2_ADD_TX| TIMER3_UP |TIMER3_CH2
TIMER1_UP TIMER1_CH1| TIMER1_UP
- [011{12S2_ADD_RX 12C2_RX 12S1_ADD_RX 12C2_TX TIMER1_CHO
% TIMER1_CH2 TIMER1_CH3|TIMER1_CH3
g 100 UART4_RX |USART2_RX| UART3_RX USART2_TX UART3_TX USART1_RX | USART1_TX | UART4_TX
E TIMER2_CH3 TIMER2_CHO
101| UART7_TX UART6_TX UART6_RX TIMER2_CH1 | UART7_RX |TIMER2_CH2
TIMER2_UP TIMER2_TG
TIMER4_CH2 |TIMER4_CH3 TIMER4_CH3
110 TIMER4_CHO TIMER4_CH1 0 TIMER4_UP 0
TIMER4_UP | TIMER4_TG TIMER4_TG
111 o] TIMERS5_UP 12C1_RX 12C1_RX USART2_TX DACO DAC1 12C1_TX
1@B.DMA1
0 1 2 S 4 5 6 7
TIMER7_CHO TIMERO_CHO
0 000 ADCO 0 TIMER7_CH1 o] ADCO o] TIMERO_CH1 o]
% TIMER7_CH2 TIMERO_CH2
% 001 o] DCI ADC1 ADC1 o] SPI5_TX SPI5_RX DCI
= 010 ADC2 ADC2 o] SPI4_RX SPI4_TX o] o] o]
011 SPIO_RX 0 SPIO_RX SPIO_TX o] SPIO_TX 0 0



file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555323
file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555363
file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555394

GD32A490°Y

GigaDevice
0 1 2 3 4 5 6 7
100 SPI3_RX SPI3_TX USARTO_RX SDIO 0 USARTO_RX SDIO USARTO_TX
101 0 USART5_RX [ USART5_RX SPI3_RX SPI3_TX 0 USARTS5_TX | USART5_TX
TIMERO_CH3
110| TIMERO_TG |TIMERO_CHO|TIMERO_CH1|TIMERO_CHO| TIMERO_TG | TIMERO_UP |TIMERO_CH2 o]
TIMERO_CMT
TIMER7_CH3
111 o] TIMER7_UP |TIMER7_CHO|TIMER7_CH1| TIMER7_CH2 | SPI4_RX SPI4_TX TIMER7_TG
TIMER7_CMT
10.4.2.
(s ]
e DMA L Ha Nez G O e A DMAL W [
@ " n e _ W @ An @ t
|7l=
A pn¢@ ' Nwdg ~ v T A"y DMA _CHx CPTRIBO
A pne i A Ty nao Ao 0
2 v A - 0 nd G 2A
D - 0D
D
DMA_CHx CPTWI DTMWI D¥FH_ = o D ADMA
L 8- 16 32 A D T PWIH DTMWI DBH
" DMM& o D A D T MWI DTH
a Y w p L LPWI DTHA
0D
DMA_CHx CAMBURSWMBURST _ = o 0D AD MA
L O o { WD "4 8 16 00 A ¢ D
R " PBURSWBURST L wo . 1 wp A
o o | D T PBURSBT O Ho
DMA L v PBURSY 4 8 16 0P A Yo b
W VICEER W 1 Wb A
AMBMR 0P b 1KB v o1 w¥ D A G o -
0D 1KB pyw ° 4 -8 16~ PBURSWMBURST
~ 0D New ¥ WP A

192



GigaDevice GD32A490 Y
D
DMA 4D L R~ DMA_CHXCNF _ = D v
a DMA 4 | D A bubD L R™ aq
" CNFw L wéFFFA 6D T CNT vy D A
CNF L D D GCNE&Y D
Aepr - PWI DTW W@ Hnoo t D GCNTA4
CNTyv i WD 0 T @ D wi 1A
CNV 1 ‘
" - DMA_CHXxCTMER™ CNTW 10
4. CNT AD o D O yG
o o A
‘ PBURSMBURSSH @B0& b O 0D
OA b W 0D Yo Y pw Ne @i WP A
104.CNT
PWIDTH MWIDTH CNT
8B 16 B e}
88 328 4 0
168 328 o}
iro K Vv
1. ~ B DMA_ CHx CCTME®R ™ D G
O 0D 0D O+ b G

a CNT/ PBURST _ _beats
b. " CNT*PWI DTH /bMURST _beats* MWIDTH_bytes

PWI DTH bytes D A8 1 16 2 32 4A
PBURST beat P "y WD 1T 4 0D 4 8 0
D g 16 0D 16
MWI DTHy t e sU D Agt T 16 2 32 J4A
MBURST bedlts 0D "y WD 1 4 0D 48
0D 8 16 0D 16
en'
PWIH DTH6 " PBURST 00 * MWI DT MBURST 6
0P ~ 1 CNTH4A4CNT=*2 1*16 “ YCNT 8 OA
PWI DT8 "  PBURSTIG® 00 °~ MWI DTH6  MBURST®
0D ~ 1 CNT/LITGCNT* 1L 2*4 © YCNT 160 A

193


file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555627
file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555627

GigaDevice

GD32A490°Y

' a v Uo® ~ B DMA _CHx CSTBRMESN™ )
p L  y3 A
FI FO
DMA L @ Va4 FI F@ | T 0 UFA
G FI HO PP | A FIFO ~DMA L H ‘
y D D A o [ O W DMA L D
A
D
D DMA_ CHx F DIMEN 1 A
@ T° FIFO “DMA L T )
O FIl RO *  FIl BHO W 0D " DMAY
A o - DMA _CHx F ETICHV Fl KO v _
DMA L FI HO Q- O ° FIFO [ x v “FIFO
T v Q- o A
w6 D Y F| FOx vV w O W 0D OA
G FI FDP Ty O o0 AFI FO X v
L O D o 0D i 16. FIFOx v A
166.FI FO X Vv
FIFO X Vv
MWIDTH{MBURST
1-word 2-word 3-word 4-word
single |4 Y @0 (8 YWD |12 YWD |16 Y WD
- INCR4 |1 0D 00 |3 0D 4 0D
INCR8 1 0D 2 0D
INCR16 1 o
single f WD |4 YWD |6 YWD |8 4§ WD
160 INCR4 0D 2 UD
INCR8 1§60
INCR16
single Y Wb |2 Y@P |3 YWD [4 YWD
- INCR4 0D
INCR8
INCR16
© D [ O - PBURST beats*PWI DTFH Poyt e s
X Vb @ h 0Ad ®hoo [ “DMA L ¢ T
0 FIFO DMA O TQ 3 ) FIFQ v_
~ Yo Wa A X ~ FlI HO v w
op FI HO [FI KOv3bw o 0D Ty
a o v A

194


file:///D:/work/GD3215%20SDK/User_Manual/GD32F4xx_User_Manual_CN_V2.0.docx%23_Hlk454555663

GigaDevice

GD

32A490°Y

b .

@ T DMA L

DMA _CHx F ETICV ~

C 0

T (ol A

w7 D

T  MWI DW¥H

DMA_ CHx F MDIMEMN 0
“FIl FO
HA @ T F
“~Fl AOFI FO ~“DMA

W @

p L LPWI DT H”

D T°- MWI DERWI DTH#H N Y

DMA Qb

b " DMA ~ "

7 b A

CNT
D b

4w 1B6P WI
1064.

DTH2BOBNAS MNAGA
PWiwDZHODOG

14 PWITDH4 & 190 0 6
A PAIF = 0, MWIDTH = 8-bit

o A

A

X v
FIFO R DMm&

T FI

F O

a cy

A MWI DERWI DTH
" bA D T

MWI DTBMA

read 0xBO[7:0] @Ox0 read 0xB8[7:0] @0x8 B15 | B14 | B13 | B12 | word4 write 0xBO[7:0] @0x0 write 0xB8[7:0] @0x8

read 0xB1[7:0] @0x1 read 0xB9[7:0] @0x9 write 0xB1[7:0] @0x1 write 0xB9[7:0] @0x9

Fead XB3(7-0] G015 ead OB11(70] @OuS Biu | 810 B9 | B8 | word3 | i 0365(70) G043 wite OB11(7:0] 606
X i IX3 T X i X wn X| i X3 Wi X i X|

read OxBA[7:0] @0x4 read 0xB12[7:0] @OXC Ill] push data ][| pop data > e oxaj7:0] @oxa wiite 0xB12[7:0] @OXC

read OxBS5[7:0] @Ox5 read 0xB13(7:0] @0XD B7 | B6 | BS | B4 |NUEEE wiite OxB5[7:0] @OX5 write 0xB13[7:0] @0XD

read 0xB6[7:0] @Ox6 read 0xB14[7:0] @OXE write 0xB6[7:0] @0x6 write 0xB14[7:0] @OXE

read 0xB7[7:0] @Ox7 read 0xB15(7:0] @OxF B3 | B2 | Bl | BO | word1l wiite 0xB7[7:0] @0x7 write 0xB15[7:0] @OxF

A PAIF = 1, MWIDTH = 16-bit

read 0xBO[7:0] @0xO0 read 0xB32[7:0] @0x20 B60 | B56 | B52 | B48 | word 4 wiite 0xB4B0[15:0] @0x0

read 0xB4[7:0] @0x4 read 0xB36[7:0] @0x24 write 0xB12B8[15:0] @0x2

(ead612(70] BC road HEMIT 0] GroC Bes | B0 | B3 | 532 | word3 | Wi 0029024115, @0r6

read Ox g XC read Ox g X wiite Ox| B X

read OxB16[7:0] @010 read 0xB48[7:0] @OX30 Ill] push data o | oot | 50 | o1c 02 ][| pop data » e oxe3sBa2[15:0] @0x8

read 0xB20[7:0] @0x14 read 0xB52[7:0] @0x34 L write 0xB44B40[15:0] @0xA

read 0xB24[7:0] @0x18 read 0xB56[7:0] @0x38 write 0xB52B48[15:0] @0OxC

read 0xB28[7:0] @0x1C read OxB60[7:0] @OX3C B12 | B8 | B4 | BO | word1 wiite 0XB60B56[15:0] @OXE

A PAIF =0, MWIDTH = 32-bit

read 0xBO[7:0] @Ox0 read OxB8[7:0] @0x8 B15 | B14 | B13 | B12 | word4

read 0xB1[7:0] @0x1 read 0xB9[7:0] @0x9
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15:8 BPDGV[7:0] H v
"E A4 A8 ~ B b v A
IPA_CTL TENPE w16 B b~ QA
7:0 BPDBVI[7:0] H v
"E A4 A8 ~ B b v A
IPA_CTL TENP wd 10 B b~ QA
11.6.12. 'f LUT OV (Il PA_FLMADDR)
Z ' 0x2C
B v ' 0x0000 0000
Ty ~ 8 "aN "~ 16~ ~ 32" A
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ FLMADDR[31:16]
I\
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ FLMADDRI[15:0]
w
BB
31:0 FLMADDR[31:0] 3 LUt O
p B
© B 86~ 168 ~ 328 i b | LUTE A
[ LUTE ARGB888g ' B 328 A Y
t Wt a7 7 A
IPA_FPCTL FLLENP w616 R B b~ QA
11.6.13. LUT OV (Il PA_BLMADDR)
Z " 0x30
B v ' 0x0000 0000
Y ~ 8 "aN "~ 16" ~ 382" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ BLMADDR[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ BLMADDR[15:0]
w
B /B
310 BLMADDR[31:0] LUT OV
F5) B
"B 88~ 168~ 328 i b LUTE A
LUTE ARGB888g8 " B 328 A Y
t” LUty a =~ A
IPA_BPCTL BLLENPWw616R P b~ QA
11.6.14. E L (1 PA_DPCTL)
z " 0x34
B v' 0x0000 0000
Ty "~ gk taN " 16" ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ DPF[2:0]
w
BB
31:3 G G B v
2:0 DPF[2:0] "E
p B
000 ARGB8888
001 RGB888
010 RGB565
011 ARGB1555
100 ARGB4444
101~111 G
IPA_CTL TENB w616 B b~ QA
11.6.15. ‘E v (Il PA_DPV)
Z ' 0x38
P v ' 0x0000 0000
Ty 8 taN " 16" ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DPDAV([7:0] DPDRV[7:0]
MEANINGLESS DPDRV([7:0]
MEANINGLESS
MEANINGLESS
MEANINGLESS
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DPDGVI[7:0] DPDBVI[7:0]
DPDGVI[7:0] DPDBV([7:0]
DPDRV[4:0] ‘ DPDGV[5:0] DPDBV[4:0]
DPDAV DPDRV[4:0] ‘ DPDGV[4:0] DPDBV[4:0]
DPDAV[3:0] ‘ DPDRVI[3:0] DPDGV[3:0] DPDBV[3:0]
w w w w
"E ARGB8888 W A
BB
31:24 DPDAV([7:0] y alphav
p B
IPA  w H 04Y R "B b alphav A
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IPA_CTL TENE vudld B b~ QA
23:16 DPDRV][7:0] H v
p B
IPA u H O R "B b v A
IPA_CTL TENE vudld Bb~ QA
15:8 DPDGV[7:0] H v
p B
IPA u "H O R "B b v A
IPA_CTL TENE vudld B b~ QA
7:0 DPDBV][7:0] H %
f5) B
IPA H Ou R "B b v A
IPA_CTL TEN vuwé6ld B b~ QA
"E RGB888 2 A
B /B
31:24 Meaningless B "y o B TP "E RGB888 - ' B y A
23:16 DPDRV[7:0] H v
p B
IPA Y H Ov R- "B D v A
IPA_CTL TENB vudld Bb- QA
15:8 DPDGV[7:0] 3| v
F5) B
IPA " "H OV R "B D v A
IPA_CTL TENE vudld B b~ QA
7:0 DPDBV([7:0] H v
p B
IPA Y H Ov R- "B D v A
IPA_CTL TENB vudld Bb- QA
"E RGB565 3 A
B /B
31:16 Meaningless B "y b B TP "E RGB565 ~ B y A
15:11 DPDRV[4:0] 3| v
p B
IPA " "H v R "B b v A
IPA_CTL TENPE vuo6ld Bb~ QA
10:5 DPDGVI[5:0] H v
p B
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IPA Y H (04" R "B D v A
IPA_CTL TENE vudld B b~ QA
4:0 DPDBV[4:0] H v
p B
IPA Y "H (04" R "B b v A
IPA_CTL TENE vudld Bb~ QA
"E ARGB1555 4 A
B /B
31:16 Meaningless B "y p B TP "E ARGB1555 - ' B y A
15 DPDAV y alphav
15} B
IPA Y H Ou R "B b alphav A
IPA_CTL TENE vudld B b~ QA
14:10 DPDRV[4:0] Y v
p B
IPA Y H Ou R "B b v A
IPA_CTL TENB vudld Bb" QA
9:5 DPDGV[4:0] H v
) B
IPA W H Ou R "B b v A
IPA_CTL TENE vudld B b~ QA
4:0 DPDBV[4:0] H v
p B
IPA Y H Ou R "B b v A
IPA_CTL TENB vudld Bb~ QA
"E ARGB4444 5 A
B /B
31:16 Meaningless B "y b B “p "E ARGB4444 ~ B H A
15:12 DPDAV[3:0] y alphav
F5) B
IPA " "H OV R "B b alphav A
IPA_CTL TENB vudld Bb QA
11:8 DPDRV[3:0] 3| v
p B
IPA " "H v R "B b v A
IPA_CTL TENPE vuo6ld Bb~ QA
74 DPDGV[3:0] H v
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p B
IPA Y H 04" R~ b v A
IPA_CTL TENE vudld B b~ QA
3.0 DPDBV[3:0] H v
p B
IPA Y "H (04" R b v A
IPA_CTL TENE vudld Bb~ QA
11.6.16. OV (Il PA_DMADDR)
Z ' 0x3C
B v ' 0x0000 0000
Y ~ 8 "aN " 16" ~ 38" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DMADDR[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DMADDR][15:0]
w
B /B
31.0 DMADDR[31:0] 04" Destination memory base address
F5) B
"E ARGB88g8g = B 328 "E
RGB565, ARGB1555 ARGB4444, ' B 168 Yiit
tT D g R” [ W@ A
IPA_CTL TENP w610 B b~ QA
11.6.17. Z (I PA_DLOFF)
Z " 0x40
B v ' 0x0000 0000
Y "~ gk taN " 16" ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G DLOFF[13:0]
rw
B /B
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31:14 G G By
13:0 DLOFF[13:0] z
p 3 We'E WNW Wa'E H "E A IPA CTL
PFCM wi000 | E A4 L4 DLOFF
WeE -~ 1 D g R [ W@ A
IPA_CTL TENP wd 16 B b~ QA
11.6.18. E (I PA_1T MS)
z ' Ox44
B v ' 0x0000 0000
Y ~ 8 taN " 168" ~ 38" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G WIDTHI[13:0]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ HEIGHT[15:0]
w
BB
31:30 G G By
29:16 WIDTHI[13:0] "E
F5) B
'EE A kE A4 L4,
B E - ¢+ D g R [ W@ A
IPA_CTL TENP w10 B b~ QA
15:0 HEIGHT[15:0] "E
p B
B "E A
IPA_CTL TENW 616 B b~ QA
11.6.109. (I PA_LM)
z " 0x48
B v' 0x0000 0000
"y "8k AN " 16" 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ B
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ LM[15:0]
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B /B
31:16 G G By
15:0 LM[15:0]
p B
B H3uWae 7y D TF WaeE Q-
U v~ D T B B A
IPA_CTL TENP wd 10 B b~ QA
11.6.20. p L (1 PA_1 TCTL)
z * 0x4C

B v 0x0000 0000

~

Y "~ 8 "aN C 16" " 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 2 1 0
NCCI[7:0] G ‘ ITEN |
w w
BB
31:16 G G B v
15:8 NCCI[7:0]
p B
ITEN ¢ 60 668 HA ITEN 667168 Ha AHB
Ho T v A
7:1 G G By
0 ITEN [ a
IPAa, Waep i AHB g A
0 p
I a p

245



GD32A490°Y

GigaDevice
12. ~ DBG”
12.1.
GD32A490Xx LN - w A T w AR
CoreS goht %o TAP L A w
ARMCor M4 TA y - SWwW w -3 JTAG A
w a N '
A Cortex®-M4 @ Y
A ARME o V5 A
' vow n A B T vy w 7
L v ww G oo © "TI MERWDGAFWDGIRT &
| 2CCAN
12.2. JTAG/ WW
iy y -~ SWwW 0 JTAG o w A
12.2.1. ® JTAG/] &W
a JTAG o~ "y Wi » 1t JTAG ® [ SwW
A 0 50ey:: TCK TMS=1H" "’
A 0 168 TMS=1110011110011110" OXE79E LSB™ H~
A 0 50ey:: TCK TMS=1H" A
® SW [JTAG p L'
A 0 50ey:: TCK TMS=1H" "’
A 0 168 TMS=1110011100111100 " OXE73C LSB~ H~
A 0 50ey:: TCK TMS=1H" A
12.2.2. Ne
JTAG L e o " JTAG " JTCKJTAG ~JTMS
JTAG -~ ~JTDIJTAG % ~JTDOJTAGH "~ NJ TR'ST
“Avy " SWD Lt Hea o " ~ ¥ "~ SWDI'O
" SWCLRSW o Ha LIJTAG o He “SWDI OJ TMS
" SWCLKJTCK A
w “JTDO 3 b ¥~ TRACE SWO
1 21. Ne
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PA15 JTDI
PA14 JTCK/SWCLK
PA13 JTMS/SWDIO
PB4 NJTRST
PB3 JTDO
B a Ja JTAG ~ "y ba NJTRST ' I a
JTAB PB4y b GPIW ~ NJTRSD “A ® [ Ssw
“PA15/ PB4/ BB3 GPIlwWw A JTAGSW w a -
1 @ by GPl & Ajc [ a "] F o
"GPl OAFI™®
12.2.3. JTAG
Cor ®-M4&) JTAG TAMRU J TTAR AMCU TAGI'R 9 -
56 Cor ®-M4& JTAGIR o ~ 4BA y JTAG IR
B~ ° & B 5B BYPASD MCUITAG B 4B % D Cor ®-M&
J TAG B 7 YWB” w MCWTAG BYPASS
A
MCW TAGHI DOXx790007A3
12.2.4. B
JTABP SWDP B oGt B A BA . = Cor &M« Ne
p° B NVIC " FPBDWT I TMNJTRSTBR JTAG TAPA vy~
Ty B w Ao ' B A~ B A B~
B v 4A A
12.2.5. JEDEICO6 | D code
Co rx¢e-M4 2 JEDEICO6 %D AB e ROM T~ "
OXEOOFFOOO_ _OXXEOOFFFFF
12.3. G w
12.3.1. Y w
DBG L 0 DBG_CTLOSTB_HOCLD1 f ~ “ AHB
CK_|I RC16M Y v A ¥
B A
DBG L 0 DBG_CTLODSLP_HOLDL ¢ ~ “ AHB
CK_| RC16M Y v A
DBG L 0 DBG_CTLOSLP_HO®LD1 ¢ -~ “ AHB

247



GigaDevice GD32A490 Y

Y n A

12.3.2. TI MERI 2C, RTC, WWDGAN FWDGT

p A~ f DBG L I DBG_CTLDBG L 2 DBG_CTI2
B 1A b b T b
¢ TI MER™ TI MER A

Gl 2C " SMBUG

¢ WWVDGT FWDGT °~ A
¢ RTC ~ A
¢ CAN ~ A A

248



GD32A490°Y

GigaDevice
12.4. DBG
DB G ‘"OxEO0O042000U
12.4.1. I D (DBG_1 D)
Z ' 0x00
7
7 ~ 33"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ID_CODE[31:16] ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ID_CODE[15:0] ‘
r
B /B
31:.0 ID_CODE[31:0] DBG ID
"B p 0~ B b
12.4.2. L 0 DBG_CTLO)
Z ' 0x04
By 0x0000" GOOOSP
7 ( 382)
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
_ TRACE_I STB_HO | DSLP_H [SLP_HOL
¢ OEN LD OLD D
w w 2 w
B /B
31:6 G G ByvA
5 TRACE_IOEN Ne a
B p B
0} Ne
1 Ne a A
4:3 G G BvA
2 STB_HOLD G B
B B
0
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1 n, AHB CK_IRC16M . , ¥ -
. 5 A
1 DSLP_HOLD G B
B p B B
0
1 v, AHB CK_IRC16M t A
0 SLP_HOLD G B
B B B
0
1 ], AHB A
12.4.3. L 1 (DBG_CTL1)
Z ' 0x08
B v' 0x0000 0000 B
7 ( 3&2)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
i CAN1_H [ CANO_H | . 12C2_HO | 12C1_HO | 12C0_HO -
€ ‘OLD‘OLD‘G ‘ LD ‘ LD ‘ LD ‘ €
w w I\ rw I\
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
& FWDGT_ [WWDGT_| RTC_HO & TIMER13 [ TIMER12 | TIMER11 | TIMER6_ | TIMERS_ | TIMER4_ | TIMER3_ | TIMER2_ | TIMER1_
HOLD HOLD LD _HOLD _HOLD | _HOLD HOLD HOLD HOLD HOLD HOLD HOLD
rw w w rw 1\ rw 1\ rw rw w rw w
B /B
31:27 G G BvA
26 CAN1_HOLD CAN1G B
B p B B
0
Cp A CAN1 A A
25 CANO_HOLD CANOG B
B p B B
0
1 p A CANO A A
24 G G BvA
23 I2C2_HOLD 2C2G B
B p B B
0
1 p A G 12C2 SMBUS bt~ ¢ A
22 I2C1_HOLD 2C1G B
B p B B
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0

1 p A G I12Cc1 SMBUS bi~ 6 A
21 [2C0_HOLD 2C0G B

B p B B

0

r p A G 12C0 SMBUS bt~ 6 A
20:13 G G BvA
12 FWDGT_HOLD FWDGT G B

B p B B

0

1 p A G FWDGT G A
11 WWDGT_HOLD WWDG G B

B p B B

0

r p A G WWDGT G A
10 RTC_HOLD RTCG &

B p B B

o

Cp A G RTC bi~
9 G G BvA
8 TIMER13_HOLD TIMER13 G B

B p B B

0

o p A G 13 bi G A
7 TIMER12_HOLD TIMER 12 G

B p B B

0

r p A G 12 bi G A
6 TIMER11_HOLD TIMER 11 G

B p B B

0

r p A G 11 bi G A
5 TIMER6_HOLD TIMER6 G B

B p B B

0

1 p A G 6 bi G A
4 TIMER5_HOLD TIMER5 G B

B p B B

0
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1 p A G 5 bl A
3 TIMER4_HOLD TIMER4 G B
B p B
o)
r p A G 4 bi~ A
2 TIMER3_HOLD TIMER3 G B
B p B
o
r p A G 3 bt~ A
1 TIMER2_HOLD TIMER2 G B
B 15} B
o
' p A G 2 bi~ A
0 TIMER1_HOLD TIMER1 G B
B p B
o
r p A G 1 bi~ A
12.4.4. L (DBG_CTL2)
Z ' 0x0C
B v' 0x0000 0000 B
7 ( 3R2)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
i ‘TIMERlO TIMERQ_‘TIMERS_‘
€ _HOLD HOLD HOLD
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
6 TIMER7_ | TIMERO_
HOLD HOLD
w w
B /B
31:19 G G BvA
18 TIMER10 _HOLD TIMER10G B
B p B
o
r p A G 10 bi” 6 A
17 TIMER9_HOLD TIMER9 G B
B p B
0)
r p A G 9 bi~ A
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16 TIMER8_HOLD TIMER8 G 8
B p B
o
r p A G bi” 6 A
15:2 G G BvA
1 TIMER7_HOLD TIMER7G 8
B p B
o
rop A G bi~ 6 A
0 TIMERO_HOLD TIMEROG 8
B 15} B
o
Cop A G bi~ @ A
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13. a ~ IREF”
13.1.
MCuU ~ a A
a o H b Y w A
H M ¢ b A
vow n” W 1uA 63uAA
7/ W 8BuA W 504uAA
13.2. h
é [l
A -
A -
A vw A
13.3. w
13.3.1. H”
a | REF 7 ~ A
13.3.2.
Ty | REF_CTL CP®P %o F A
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13.4. | REF
| REF ‘0x4000 cC400
L (IREF_CTL)
4 " 0x300
P v ' 0x0000 OFO0
Y ~ 38"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ c
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CREN ‘ SSEL ‘ G ‘ CPT[4:0] ‘SCMOD ’ G CSDT[5:0]
rw w rw I\ rw
B /B
31:16 G G By
15 CREN a a
0) a
1 3 a«
14 SSEL
0 vw ~ 1uA
N 8uA
13 G G By
12:8 CPT[4:0] %o
0x00" -15%
é.
Ox1F +16%
7 SCMOD
o
6 G G B v
5:0 CSDT[5:0]
0x00 %
0x01 Step*1
é .

Ox3F Step * 63
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14. ~ ADC”
14.1.
MCU :': v 128 ~ ADC " "y ¢ 16
2@ P W@ A" VBaT H" A 19« ADC
- - Ty y B B G
TA :: ) L™y ' MC U
A & a ADC Y 1 © 0 ADC
A
14.2. h
A t
~ ADC Ne 12310348k a 68 No
~ ADC 12N w2.6 MIMsNe w3.0 MANPs Vv~
~ %o 132 ADC :
~ o : B v B ’
~ DMA A
A ~ t
~ 16 ’
~ le p D ( ¥YengE
~ lep @ 4 - ( WerINT
~  le VB Al - A
A 0
~ 6,
~ 0 A
A t
-~ i @ - Wl ’
~ - 0 W ~ :
~ " 6l He @ ADC “A
A v wot A
A T Qo v
-~ Hp '’
~ F Hp A
A t
- 186
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-7 YL 2f256x
-~ g~ B A
A L * 26V[ 3.6V W 4w 3.3VA
A - Vrern O W O WerpA
14.3. b H”
141. ADC ¥ 3, ADC A 14. APpC ~H” ¥ ADCp H™ A
142 ADC ~ H % 3 ADC A
1 41. ApC ~ H”
p H”
VsensE p D F A4
VREFINT p ¥ A
142 ADC ~ 3]
Vbba "~ G6Voo 2. 6V¥¥3. 6V
Vssa - G Vss
VREFP ADC & 47 2.6 ¥errO WA
VREFN ADC @ A7 VRerN = Vssa
ADCx_IN[15:0] 16
Veat 4
" Voba Vssa Nez [ Voo VssA
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14.4. w
14. ADC
m
3
In—\
o Jddd
£2=%2
mmmm
gz
IO IO IO IO
I T T
Fel
s
EQC ~
ADC
R T
Hp
\{ - —
ADC_INO »
ADC_I_Nl GPIO A
P
ADC_IN15 > SAR ADC[ ETh) :> ¢ 16 bitst :> B
VSENSE > B
u
VREFINT > s
VBAT >
TOVS —
A A B ovssiz0— —
VREFP DRES[1:0]— OVSR[2:0]—
VREFN 12, 10, 8, 6 bits
VDA OVSEN —
VssA
14.4.1. o %ow
' % ~ ADC Wa % ¢ AD® [ ADT)
A % b a ADC [ % A A/ D [
% b A > CLB=1 % %o CLBwwW G 71
[ % = B p OA
ADC p T (® ~ VopA VrReew 1 Y W % b A

b %o

b %o

G ADCON=1
14e CK_ADCY
RSTCLB (
CLB=T

[ CLB=0A

o~ 0w

ADC_CTL1

ADC '

RSTCEBB A
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14.4.2. ADC
CK_ADC L Lo AHBa APB2 G A ADC
w 40MHZAADC "~y RCU LT Ne A
14.4.3. ADCO¥
ADC_CTL1 T ADCON ADC a " A Pw O t+ ADC G
B Awz, ~ ADCON4w 0O ~ ADC v A ADC g
tsu Totsu v YA
14.4.4. !
Y Wae | LA ! 1 6 -
@ Y A
ADC_RSQO RL[3: 0k @ ! AADC_RSQO~ADC_RSQ2
¥ ! A
) AD C 1% TP LW 1 6o A
14.4.5.
)|
i W ADC_RSQ2 RSQO[M: 04 ADC A ADCON
T W p 0 00 ~ ADC v W@ A
142 9

| [cre| ||| [] o]

| 1 | | |

N .

EOCIBE T * WeT A

| | ce| || o

[ ]
[ ]

¢ ADC_RDATA T EOC v 1A

' 5}

1. G ADC_CTLO DISRC SMP y T ADC_CTL1 CTNB 4 O
2. - RSQO

3. ADC_SAMPTX ’

4. Y ADC_CTL1 ETMRC ETSRCB '’

5. SWRCSTB ~ W Y e 0O H"

6. [ EOC T

7.  ADC_RDATA T ADC ’

8. Q0 EOC B A
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ADC_CTL1 CTN 17 v a A N ADC
RSQO[ 4: 0] A ADCON T w p 0 0 “ADC
W A G ADC_RDATA TA
1 43.
||CH2| |CH2| |CH2| |CH2| |CH2| |CH2| |CH2|

|
SO

| B

! b
1. ADC_CTL1 CTNB y 1
2. - RSQO
3. ADC_SAMPTX ’
4. - ADC_CTL1 ETMRC ETSRCB ’
5. SWRCSTB ~ 1Y Wa 0 H™
6. EOC B 7
7. ( ADC_RDATA T ADC ’
8. Q0 EOC B’
9. =7 iy 6~8A
G EOC B~ DMA ¥y D ) n'
1. ADC_CTL1 CTNB y 1
2. ~ RSQU
3. ADC_SAMPTX ’
4. iy ADC_CTL1 ETMRC ETSRCB ’
5. %o V4 L DMK ~ 6D ADC_RDATA ’
6. SWRCSTB ~ Y e 0 A
Ty ADC_CTLO SMP 1 a A N ADC
ADC_RSQO~ADC_RSQPR A% ADCON T
p 0 0 ~ ADC wiWe We ! A
O ADC_RDATA TA ! T EOQ 1A EOCIBE
r ¥ 1T A I b W - ADC_CTL1 D MAB W
1A
ADC_CTL1 CTN3 13 ! H W @ y
A
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1 44. F
| |CH2| |CH1| |CH5| |CH7| |CH11| |CH16| |CH12| |CH17| | | CH2| | CH1|---
| ]
EOC H
||( W @ 1 , RL=7 )ll
! ) )
1. ADC_CTLO SMB  ADC_CTL1 DMAB y 1
2. ADC_RSQx ADC_SAMPTXx ’
3. v ADC_CTL1 T ETMRC ETSRCB’
4. %o U L DMK D ADC_RDATA :
5. SWRCST# ~ Y We 0’
6. EOC BT
7. Q0 EOC B A
1 45. a
| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2|
EOC |_| |_|
I_Wm ' ,RLH
ADC_CTLO DISRCE 1 ~ | a A Ny
W nea ! (nb 8y | ADC_RSQO0~RSQ2 l
W NeA v n ADC CTLO DISCNUM[2:0]? A p 0
00 ~ ADC w ADC_RSQO0~RSQ2 T 1 ne
T LT A @ ! ~ EOCE® 1A
EOCIE B 17 WeT A
1 46.
| |CH2| |CH1| |CH5| | |CH7| |CH11| |CH16| | |CH12| |CH17| | |CH2| |CH1| |CH5|---
5 ]| I I I
EOC H
||( W e 1 , RL=7, DISNUM=. )ll
|:| Convert |:| Sample
l D '
1. ADC_CTLO DISRCB  ADC_CTL1 DMAB y 1
2. ADC_CTLO DISNUM[2:0]8 °
3. ADC_RSQx ADC_SAMPTX ’
4. v ADC_CTL1 T ETMRC ETSRCH’
5. %o U L ~ DMK v 6D ADC_RDATA ’
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6. SWRCST# ~ Y e 0’
7. v 6
8. EOC B
9. Qo0 EOC B A
14.4.6. v w
ADC_CTLO RWDERN 1 a l w A w G
vA  ADC Avey v G v "ADC_STAT
WD EB 1A WDEI E T ¥ T AADC_WDHT
ADC_WDLT v vAD Ho|F v b
ADC_CTL1 DA LB "AADC_CTLO RWDENWDSC
WDCHSELP4yO0] 1 W A
14.4.7. U
ADC_CTL1 DA o A
147.1 3 o
|0|0|0|O|D11|D10|D9|D8|D7|D6|D5|D4|D3|D2|D1|D0|
DAL=0
|D11|D10|D9|D8|D7|D6|D5|D4|D3|D2|D1|DO|O|0|0|0|
DAL=1
1 48.108 o
|O|O|O|O|D9|D8|D7|D6|D5|D4|D3|D2|D1|D0|0|O|
DAL=0
|D9|D8|D7|D6|D5|D4|D3|D2|D1|D0|O|O|0|0|0|0|
DAL=1
149. B8 U
|0|0|0|O|D7|D6|D5|D4|D3|D2|D1|DO|0|0|0|0|
DAL=0
|D7|D6|D5|D4|D3|D2|D1|DO|O|O|O|O|0|0|0|O|
DAL=1

68 No ¢ b & 128 /10B /8B Ne o - 141 068
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141 068 1

|0|0|0|O|D5|D4|D3|D2|D1|D0|O|O|O|0|0|0|

DAL=0
14.4.8.
ADC a @ CK_ADC A - Ty ADC_SAMPTO
ADC_SAMPT1 SPTn[2:0]8 A @ "y b A 13 Ne
0 = +1@ CK_ADC A
b
CK_ABC40MHz W 3a *H W'l 3+¥2CK_ADC"”
40.37%us
14.4.9. 0
0 " =1 ayp Ty O ! AADC_CTL1 ETMRC[1: 0]
B L ! 0 A ! 0 ADC_CTL1 ETSRCI[P3: 0]
LA
1 43. 0
ETMRCI[1:0] 0
00 0
01 O H" 2 0 a
10 0 H™ 0 a
11 oH” 0 a
14.ADC 0
ETSRC[3:0] 0 0
0000 TIMERO_CHO
0001 TIMERO_CH1
0010 TIMERO_CH2
0011 TIMER1_CH1
0100 TIMER1_CH2
0101 TIMER1_CH3
0110 TIMER1_TRGO
0111 TIMER2_CHO p 0
1000 TIMER2_TRGO
1001 TIMER3_CH3
1010 TIMER4_CHO
1011 TIMER4_CH1
1100 TIMER4_CH2
1101 TIMER7_CHO
1110 TIMER7_TRGO
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ETSRC[3:0] 0 0
1111 EXTI_11
Ty k 0 Tk bw¥ 0 Hip A
14.4.10. D MA
DMA ~ "y ADC_CTL1 DMM g ~ G I @
AADC 1 W e ¥ We DMA  ~ DMA i | )
Y t ADC_RDATAD | A
14.4.11. ¥
D MAg R ADC_CTL1 EOCM 1 " vya ¥ A W
@ 10 Fy | 1 wY We FHBC
ADC_STAT ROVF Bw BA ADC_CTLO ROVFI E”
FT © A
w3 ADQ@ ROVF¥ T v DMA A Ap
By G b AADC wA © [ ROVF A
ADQ ROVF ) 7
1. ADC_CTL1 DMM O
2. ADC_CTL1 ADOR O
3. DMA_ _CHxCTL CHERN O & A . DMA
4. ADC_STAT ROVE ©
5. DMA_CHxCTL CHERN I
6. ADC_CTL1 DMM I
7. ADC_CTLADOR T
8. T(setup)
9. ) 0 ADC A
14.412. AD@®
ADC_SYNCCTL TSVREN 17 vy a D ( ADCOL6)N
VrRerint ( ADCOL7AN D Ty 1] AD F A
ADC A D W ts temp KSA D b -
B TSVREBNY i @ A
D F oA w0 i " 6 * T i
z b Prwoob o ( 4 5C AP D G [
b A - a Wa D % @ Z
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[ ADCO 117N A

a D ‘
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1. D " ADGC_I N16 ! W ts temp U 8
2. BADC_CTL1 TSVRENg D A
3. BADC_CTL1 ADCON OADC A
4, 0p D F AViemperatur ¥4 E ¥ '
(AC) 25 V{e@pMr)at /re Avg_Sl opel} + 25
Va5 p D 25AC 471 v @& dat ashheet
Avg Slopkp D F A v 1T v d T
dat ashheet
14.4.13. 1
VAT G L Vear M AA ADC_SYNCCTILT VBATEN
1 "a Vsar ~ ADC_ITN18We VBAT 4Nei 3 4 * a A
G VBAT Vooa ~ Y a @ 4Ned GADC bA ADC_1 N18
[ Veat™4 Yy~ ADC_1 N18 V  Veaf A4 3 b
- , a 4Ned A
14.4.14. Ne ( DRES)
ADCNe "y ADC_CTILODRES[R:0] A ¢ ' b
T va Y Ne A+ ADCON 4w 0 ~
k DRES[ 1v AADC 7 1B 0 [ vB % w OA
Y Ne i A 145. b Ne tCONV - v
No tapd
145. b Ne tconv
tconv tsmpL(min) tanc
DRES[1:0] tconv(ns) at tanc(us) at
; (ADC clock (ADC clock (ADC clock
bits fabc=40MHz fabc=40MHz
cycles) cycles) cycles)
12 12 300 ns 3 15 375ns
10 10 250 ns 3 13 325ns
8 8 200 ns 3 11 275ns
6 6 150 ns 3 9 225 ns
14.4.15. $800P
) i "H Y: CPU A @ - @
0 Fiae 16 Al v = FITN M v
Y - i\ H y ADC_OVSAMPCTL OVSEBE g -
y v F une” 0 N ADofin) ADC ¥ na H
Res uj*BM P, () (14-1)
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) Ii"H Hew ' B” A N ADC_OVSAMPCTL
OVSR[ B: 9] O v w 2x[ 25@x M §We 8B -
v ADC_OVSAMPCTIOVSS[®B: 0] A
1 "H W @ 23" 256*I'2 VA & @y . B
Yo NeP v} We 3vVv” B w G v 168 BbHu
yb- TA

141 B¢ 16

19 15 11 7 3 0
208
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B —
| |
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:15 11 7 3 O:
5-
* B T 18° H B A
1411 2gd 168 Wecrd 206 v 16 B v
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19 15 11 7 3 0
1 208 2 A C D 6
15 11 7 3 0
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. 56 1 1 5 6 6
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1 46. NM Fv© Ne
1-bi | 2bi | 3-bi | 4bi 5-b i 6-bi | 7-bi | 8bi
s hi s hi s hi shi| shi s hi shi| shi
OVSSOVSSOVSSOVSSOVSSOVSSOVSSOVSS
000( 0O01f{ 001 010({010| 0112( 0117100
2Xx |0x1F|OXx1FOxO0OFOx07/0x030x010x00/0x00/0x000x00
4x |[Ox3FIOXx3FO0Ox1FO0OXxO0OFOXx070x030x010x00/{0x000x00
8x |[OX7F|0OXx7FO0Ox3FO0Xx1FOX0OFO0Ox07/0x030x010x00/0x00
16x|0XxXFF|OXFFOXx7FO0Ox3FO0Ox1FO0OXxO0OFO0Ox07/0x030x010x00
32x[0x1FHOXFFOXFFOXx7FOXx3FO0Ox1FOXxO0FOXx070x030x01
64x[0x3FHOXFFOXFFOXFFOXx7FO0Xx3F0x1FOXxO0OFO0Ox070x03
128|0x7FIOXFFOXFFOXFFOXFFOXx7FO0Ox3FO0x1FO0OXxO0FOxXxO07
256/0xFFIOXFFOXxFFOXFFOXFFOXFFOXx7FOx3FO0x1FOxO0F

Overl Max [Noes h|
mpl if Raw|OVSS
rat dat { 000 |

%o v bw T1° @ ! T
G A Nea v’ Wa " We E '
NTtap& Nltstupttcony (14-2)
14.5. ADC
@ ADC “ T " ya ADC A ADC 7/
ADC_SYNCCTL T SYNCM[4:0]8 - * "y ADCO/ADC1/ADC2
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ADC T Hp 0 ~ ADC1 ADC?2 0 A
O ADC ( ADC_SYNCPDMATA)
ADC 147. ADC A
147. ADC
SYNCM[4: 0] mode
00000
00110 ADCO ADC1 b
00111 ADCO ADC1 b
10110 ADC b
10111 ADC b
ADC b v v P ADC [ Y1
i - & ADC A
ADC 1413 ADC A
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[ :\,> :(> € 16 bits¢ >
—1 > ADC2
c )
(i :"> :|,> N
€ 16 bitsZ [/
— > ADC1 ’S
) B
] B
]
S
ADC_INO -
ADC_IN1 GPIO - P
. . N
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14.5.2.
ADC_SYNCCTL SYNCM[B4w BP0 11 GD1 0 1"]0 A
T ADCT 0~ ADC l A
0 ADCO ADC_CTL1 ETSRC[F3: 0] A
ADC_CTL1 T EOCMB - * EOCT ~ ADC
ogq v T "A Y 1414 616 A
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oo [l leelor] - [[oefles] [oefles] -
wc: (o flosoapllon] - [[oePler] [[oehles] -

o] |
EOC(EOCM=0) H |:|
1. W @ " H @ ADCb W @ A W b
2. G Kv Wae ADC R 0 ADCA
3. SYNCM=091a® ADC2 b A
14.5.3.
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H @ H * ADC_SYNCCTL SYNCDLYH 3:0]
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2. SYNCM=56b ADC2A 1bl A
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B v ' 0x0000 0000
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‘ G ‘ROVFI‘ DRE[$:]0 ‘RWDEI{ G
rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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rw rw rw rw rw rw rw
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rw rw rw
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rwo orw rw rw rwo orw rw rw
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A
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01 l | a
11 l o a
27:24 ETSRCI[3:0] Il 0
0000 0 0
0001 0 1
0010 0 2
0011 1 1
0100 1 2
0101 1 3
0110 1TRGO
0111 2 0
1000 2 TRGO
1001 3 3
1010 4 0
1011 4 1
1100 4 2
1101 7 0
1110 7 TRGO

1111 EXTI T 11

23:12 G G BvA
11 DAL
o v B
1 B
10 EOCM
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A
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9 DDM DMA

B 6 1 ADC 7l DMA A

0 DMA L pmA L D H” H A

1 DMA=1" @ DMA LY W« DMA A
8 DMA DMA a

0 DMA

1' DMA a
7:4 G G Bv A
3 RSTCLB %o B

%o A B" Yy b B ) A

0 %o A

1 %o A
2 CLB ADC %o

0 %

1 %o
1 CTN

o

Y
0 ADCON ADCA B Of 1 ADCA u 3 - BwoO ~

w - A

0] ADC -

1 a ADC
14.7 4. O (ADC_SAMPTO)

Z ' 0xoC
B v 0x0000 0000
7 328 ~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ SPTlS[Z:O]‘ SPT17[2:0]‘ SPTlG[Z:O]‘ SPTlS[Z:‘
rw rw rw rw

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘SPTIS‘ SPT14[2:O]‘ SPT13[2:0]‘ SPT12[2:0]’ SPTll[Z:O]‘ SPTlO[Z:O]‘
rw rw rw rw rw rw
B /B
31:24 G G Bv A
26:24 SPT18[2:0] & SPT10[2:0]
23:21 SPT17[2:0] &  SPT10[2:0]
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20:18 SPT16[2:0] & SPT10[2:0]
17:15 SPT15[2:0] & SPT10[2:0]
14:12 SPT14[2:0] & SPT10[2:0]
11:9 SPT13[2:0] & SPT10[2:0]
8:6 SPT12[2:0] & SPT10[2:0]
5:3 SPT11[2:0] & SPT10[2:0]
2:0 SPT10[2:0]
000: 4 3@
001: 4 15a
010: 4 28a@
011: 4 56a
100: 4 84a
101.: 4y 112 @
110: 4 144 @
111: 4 480 @
14.7.5. 1 (ADC_SAMPT1)
Z ' 0x10

B v ' 0x0000 0000

7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ SPT9[2: 0] ‘ SPT8[2:0] ‘ SPT7[2:0] ‘ SPT6[2:0] ‘ SPTS[Z:{
rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘SPTS[‘ SPT4[2:0] ‘ SPT3[2:0] ‘ SPT2[2:0] ‘ SPT1[2:0] ‘ SPTO[2:0] ‘
rw rw rw rw rw rw
B /B
31:30 G G BvA
29:27 SPT9[2:0] &  SPTO0[2:0]
26:24 SPT8[2:0] & SPTO[2:0]
23:21 SPT7[2:0] &  SPTO0[2:0]
20:18 SPT6[2:0] & SPTO[2:0]
17:15 SPT5[2:0] &  SPTO0[2:0]
14:12 SPT4[2:0] & SPTO[2:0]
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11:9 SPT3[2:0] &  SPTO[2:0]
8:6 SPT2[2:0] & SPTO0[2:0]
5:3 SPT2[2:0] & SPTO[2:0]
2:0 SPTO0[2:0]
000: 3a
001: 15@
01o0: 28 @
011: 56 @
100: 84 @
101: 112 e
110: 144 @
111: 480 @
14.7.6. v ( ADC_WDHT)
Z ' 0x24
B v' 0x0000 OFFF
7 ~ 328”7
31 30 29 28 27 26 25 23 22 21 20 19 18 17 16
| c
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
‘ G WDHT[ 11: 0]
rw
B /B
31:12 G G Bv A
11:0 WDHT[11:0] v
By v v A
14.7.7. VERY (ADC_WDLT)
Z ' 0x28
B v ' 0x0000 0000
7 ~ 328 7
31 30 29 28 27 26 25 23 22 21 20 19 18 17 16
| e
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
’ G WDLT[11: 0]

rw
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B /B
31:12 G G Bv A
11:0 WDLT[11:0] vu ooy
B = v oy A
14.7.8. ! 0 (ADC_RSQO0)
Z ' 0x2C
B v "' 0x0000 0000
7 ~ 328~

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

‘ G RL[3:0] | RSQ15[ 4: 1]
rw rw

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘RSQlSI RSQ14[ 4: 0] RSQ13[4:0] ‘ RSQ12[ 4: 0]

rw rw rw rw
B /B
31:24 G G Bv A
23:20 RL[3:0] !

LT W RL[3:0]+1A
19:15 RSQ15[4:0] & RSQO[4:0]
14:10 RSQ14[4:0] RSQO[4:0]
9:5 RSQ13[4:0] RSQO0[4:0]
4:0 RSQ12[4:0] RSQO[4:0]
14.7.9. ! (ADC_RSQ1)
Z ' 0x30
B v ' 0x0000 0000
7 ~ 328 7

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

’ G ‘ RSQ11[ 4: 0] ‘ RSQ10[ 4:0] ’ RSQ9[ 4: 1]
rw rw rw

15 14 13 12 11 10 9 6 5 4 3 2 1 0
‘qug[‘ RSQ8[ 4: 0] ‘ RSQ7[4:0] ‘ RSQ6[ 4: 0]

rw rw w rw
B /B
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31:30 G G BvA
29:25 RSQ11[4:0] g RSQO[4:0]
24:20 RSQ10[4:0] &  RSQO[4:0]
19:15 RSQ9[4:0] & RSQO[4:0]
14:10 RSQ8[4:0] &  RSQO[4:0]
9:5 RSQ7[4:0] & RSQO[4:0]
4:0 RSQ6[4:0] &  RSQO[4:0]
14.7.10. l 2 (ADC_RSQ2)
7z
B v ' 0x0000 0000
7 328 -

31 30 29 28 26 25 24 23 21 20 19 18 17 16
‘ G ‘ RSQ5[4:0] ‘ RSQ4[ 4:0] ’ RSQ3[ 4: 1]

15 14 13 12 10 9 8 7 5 4 3 2 1 0
‘RSQS[‘ RSQ2[4:0] ‘ RSQ1[4:0] ‘ RSQO[ 4: 0]
B /B
31:30 G G BvA
29:25 RSQ5[4:0] & RSQO[4:0]
24:20 RSQ4[4:0] &  RSQO[4:0]
19:15 RSQ3[4:0] & RSQO[4:0]
14:10 RSQ2[4:0] &  RSQO[4:0]
9:5 RSQ1[4:0] & RSQO[4:0]
4:0 RSQO[4:0] 7 (0.18)Q~ ' B na
14.7.11. (ADC_RDATA)

7
B v ' 0x0000 0000
7 328 -
31 30 29 28 26 25 24 23 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ RDATA[ 15: 0] ‘

B /B
31:16 G G BvA
15:0 RDATA[15:0]
"B 2 7 A
14.7.12. L (ADC_OVSAMPCTL)
Z ' 0x80
B v ' 0x0000 0000
7 ~ 328
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 ‘ TOVS‘ oVSS[3:0] OVSR[2:0] | G ‘OVSE4
rw rw fw fw
BB
31:10 G G BvA
9 TOVS 0
B p B A
o W 0
1 ¢ W 0" 0 " OVSRI[*
_ A
g ADCON=0 R 'H P B Q( 6
YA
8:5 OVSS[3:0] B
B p B A
0000 b B
0001 18
0010 28
0011 38
0100 48
0101 58
0110 68
0111 78
1000 88
ieov G
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"o ADCON=0 R "H ) B Q( G
A
4: 2 OVSR[ 2: 0]
B = A
000" 2x
001 4x
010' 8x
011 16x
100 32x
101 64x
110 128x
111 256x
"t ADCON=0 R "H ) B o G
~ A
1 G G By .
0 OVSEN a
B p B A
o
' a
"t ADCON=0 R "H ) B o G
~ A
14.7.13. (ADC_SSTAT)
Z ' 0x300
B v 0x0000 0000
7 ~ 32~
7 ¢ 3,3e ADC A a ADC1 ADC2T b~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ ROVF{ STRC| G | EOCZ‘ WDEZ‘
r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
’ G ‘ ROVF‘ STRC‘ ‘ EOCl‘ WDEl‘ G ’ ROVF{ STRCI G ’ EOCO‘ WDEO‘
r r r r r r r r
B /B
31:22 G G BvA
21 ROVF2 B ADC2 ROVF E
20 STRC2 B ADC2 STRC E
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19:18 G G BvA

17 EOC2 B ADC2 EOC 'E

16 WDE2 B ADC2 WDE 'E

15:14 G G By A

13 ROVF1 B ADC1 ROVF 'E

12 STRC1 B ADC1 STRC 'E

11:10 G G BvA

9 EOC1 B ADC1 EOC 'E

8 WDE1 B ADC1 WDE 'E

7:6 G G BvA

5 ROVFO B ADCO ROVF 'E

4 STRCO B ADCO STRC 'E

3:2 G G BvA

1 EOCO B ADCO EOC 'E

0 WDEO B ADCO WDE 'E

14.7.14. L (ADC_SYNCCTL)
Z ' 0x304

B v 0x0000 0000

7 ~ 328~
@ ADC1 ADC2T b~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G TSVRE| VBATE G ADCCK[ 2: 0] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SYNCDMAJ[ 1:SsSyNcCDIL &G ‘ SYNCDLY[3:0] ‘ G ‘ SYNCM[ 4: 0] ‘
B /B
31:24 G G ByvA
23 TSVREN a ADCO 16( D ) 17(p & A)HA
0 ADCO 16 17
1 ADCO 16 17 3
22 VBATEN a ADCO 18 ( A 1/4)
0 ADCO 18
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4:0
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G

ADCCK][2:0]

SYNCDMA[1:0]

SYNCDDM

SYNCDLY[3:0]

G

SYNCM[4:0]

Z ' 0x308

1 ADCO 18 g,

G Bv.
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"B ADC
PCLK2 2 Ne
PCLK2 4 Ne
PCLK2 6 Ne
PCLK2 8 Ne
HCLK 5 Ne
HCLK 6 Ne

HCLK 10 Ne
HCLK 20 Ne

000
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010
o1r
100
101
110
111
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00 ADC
01 ADC
10 ADC
11 G

DMA
DMA
DMA 0
DMA

DMA g,

B ADC DMA
0 [ DMA L o
1  SYNCDMAbw4 00 ~

ADC

ADC a
4 00000
00000 ADC A

00110
00111
10110
10111

itTve_G

ADCO
ADCO

A

DMA L
e DMA

Heo
SYNCDMA B

H @ H Y

k wirtv”
b A
A ADC2
A ADC2

ADC

> >

(ADC_SYNCDATA)

B v 0x0000 0000

A

5+SYNCDLY~
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ SYNCDATA1[ 15: 0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SYNCDATAO[ 15: 0]
r
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31:16 SYNCDATA1[15:0] ADC T 2
15:0 SYNCDATAO[15:0] ADC T 1
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15.1.
/ Ty 12 W A FA Ty 8p
128 - ) A a = 0° DMA G - A
F 4 " y# DACTF IV * z A
@ DAC Ha Ty 0 bA
15.2. h
DAC h n
A 8B 128 N
A h 1
A DMAv b ’
A l
A He 0 ’
A~ o v
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151 DAC
DAC L
A
2 1= DBOFFx
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e I AHE
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T
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I
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Voba T
Vssa T
VREFP DAC & A v a A
DACy_OUTXx DAC ¥ FH”
v 1 ¥ DAC 0L FH" A
15. DAGbL ¥
DACO
0 1
DAC ¥ I/O PA4 PA5
DAC ¥ BUFFER
w
p 0w
EXTI O H” EXTI_9
TIMER1_TRGO
TIMER3_TRGO
. TIMER4_TRGO
TIMER O H
TIMER5_TRGO
TIMER6_TRGO
TIMER7_TRGO
* g DAC | GP1.O DAC ¥ 1/ O Y A
15.3. w
15.3.1. DA @G
DAC_CTLO T DEN&k 1 "y DAC :: ~ DAC n -
twakeupr A
15.3.2. DAC ¥ |
w Y ¥ v 7 * @ DAC p ¥
vWae F I VA
"0WOF M STy DAC_CTLO DBOF F x
i I vA
15.3.3. DAC
G 128 DACG " OUTxDR™ "y DAC_OUTx _Ra 2DH
DAC_OUTx _L1DAME_OUTx_ H8MEH Wa (o) A
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~

v [ DACOUTx_R8DH ~ =« 88 B Y4By B L
w 40 00RO

15.3.4. DAC 0

DAC™ ¥ ) H e A 0 A 0" Y DAC _CTLO T
DTENXx a A 0 Y DAC_CTLO TDTSEE X v 1 53.
DAC b A
15. DAC ©
DTSELx[2:0 i} )
3b6000O0 TI MER5 _TRGO
3b6001 Tl MERTRGO
3b6010 TI MBRTRGO
3b6011 TI MERTRGO p 0
3b6100O0 TI MER1 _TRGO
3b6101 Tl MBRTRGO
3bod110 EXTI _9
3b6111 SWTR p 0
TI MERXx _ HRGO v p 0 DAC_SWT S WT Rx
B A
15.3.5. DAC
a 0" DAC_CTLO DTE NX™ 0 Hp D
" DAG " OUTxXxDHw [ DAC ¥ ~ DACOUTxXxDOA
0 a4 " DAGS " OUTx _"DWH - [ DAC ¥

" DAC_OUTx"ADO
DAG " OUTx_DH [ DAC_OUTx _DO ~ tsetTLINGH
Fi T tsetTLI NG b 4 ¥ " A

15.3.6. DAC

~ ~

H Ty v [ DAC ¥ " LFSR a3 A Y
DAC_CTLO D WM» A vy DAC_CTLO
DAC B "~ DWB Wx?# A
LFSR * DAC L T Ve i B " LFSR N LFSR
vb OUTx _DHv ~ Q" [ DAC ¥ "~ DAC_OUTx"ADO
DAC B 612 LFSRy 6 LFSR v DWBWR~ B A
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152. DAC LFSR

VVVVY
I
[EEY

X° X! x4 NG x12

12 _+
y
=1
NOR
vb OUTx_BHwv ~ QY [ DAC ¥
" DAC_OUTx"ARO v vy O vu(2 << DWBAWxX)

18. DBAC

(2<<DWBWHx)-1

DACx OUTy DH Y|
value

v

15.3.7. DAC ¥ A1

DAC :: F A0_c W '
Voac oB¥rerp OUTXx _DO/ 4096 (1 51)

- F AT % w 0 Vrerh

15.3.8. DMA

0 a "0 DAC_CTLO DDMAERxa DMA A
p 0 R” b p 0" 1Y Wae DMA A
LD @ H[F He 0 “ b [ b 7 f0
Hlo ADAC_SUAT T DDUDRx 1T DAC_CTLO T DDUDRI Ex

BT 1w T A
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15.3.9. DAC U

DAC Hea b T ux T Z "DAC Ha
Ty W 0 A 0 T°- DAC OUTx _DBUTxXx_DO A
3e O " 6v OUTx_D#H Ne#¢ ' DACC_R&DWCC_R12DH
DACC_L12DH iI'T kK Ve " * DAC HG@ A

a 0 “DAG@ DT E Nx T DTSELO/ 1G

0 A
a vDMAvy ~ DAGW DDMAERX 147 A
BTy a ’ W b A
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15.4. DAC
DACO “0x4000 7400
15.4.1. DACx L " DAC_CTLO
Z ''0x00
Byv' 0x0000 0000
7 ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
. DDUDR DDMA
G DWBW1[3:0] DWM1[1:0] DTSEL1[2:0] DTEN1 | DBOFF1 DEN1
IE1 EN1
W W W w w W W W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DDUDR DDMA
G DWBWO0I[3:0] DWMO[1:0] DTSELO[2:0] DTENO | DBOFFO DENO
IEO ENO
W W W w w W W W
BB
31:30 G G By
29 DDUDRIE1 DACx_ OUTIDMA T a
0: DACXx_OUTIDMA T
1:DACX_OUTIDMA T a
28 DDMAEN1 DACx_OUT1 DMA g
0 DACx_OUT1 DMA
1 DACx_OUT1IDMA a
27:24 DWBWIL[ 3: 0] DACx_OUT1 B
"B 2 DACx_OUT1 H® B ALFSR 7/ A
b LFSR B [n-1, 0] 272 W B v 4 (2<<(n-1))-
1AT T nw B A
0000 H° B w1
0001" H™ By 2
0010 H° B 4 3
0011" H* B w4
0100 H° B w5
0101" H° B w6
0110 H° B w7
0111 H° B w8
1000 H° B w9
1001" H* B w 10
1010 H° B w11

291




GigaDevice

GD32A490°Y

23:22

21:19

18

17

16

15:14

13

12

11: 8

DWM1[ 1: 0]
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DBOFF1

DEN1

G
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33
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"B DTEN1=1 G 0
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010 TIMER6 TRGO
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100 TIMER1 TRGO

101 TIMER3 TRGO

110 T 9

111 o 0

DACx_ OUT1 O a
0 DACx _OUT1 ©
1 DACx OUT1 U g

DACx_OUT1 ¥ I M~
0 DACx_OUT1 # I M Ty v
1 DACx OUT1 ¥ Iv”

DACx_OUT1 g,
0 DACx_OUT1
1 DACx_OUT1a

G B v

DACXx OUTODMA T a
0: DACx OUTODMA T
1: DACX OUTODMA T &

DACx_OUTO DMA 3,
0 DACx_OUTO DMA
1 DACx OUTODMA g

DACx_OUTO B

"B 3 DACx_OUTO H”
b LFSR B [n-1,0] &
1AT T nw B A
0000 H” Bow 1
ooo1 H” Bw 2
0010 H” By 3

DAC

DTEN1=1" Y

>

Hbp g

— H

A LFSR v B
V4 (2<<(n-1))-
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DWMO[1:0]

5:3 DTSELO[2:0]

2 DTENO

1 DBOFFO

0 DENO

15.4.2.

Z €
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00171
0100
0101
0110
0111
1000
1001
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01011 H™ B
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© 00 N o g M
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T T P B ™ B B W
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B
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DACx_OUTO A
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01 LFSR

1X 272

DACx_OUTO ©

B .

000
001
010
011
100
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110
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DACx_OUTO

>

DTENO=1 ¢ U
TIMER5 TRGO
TIMER7 TRGO
TIMER6 TRGO
TIMER4 TRGO
TIMER1 TRGO
TIMER3 TRGO

T 9

b U

DAC Hb g

0a

0 DACx _OUTO b
1 DACx_OUTO U g

DACx_OUTO ¥
0 DACx_OUTO ¥
1 DACx OUTO ¥

I v
v Yy v F 4
hv-

DACx_OUTO a,
0 DACx_OUTO
1 DACx_OUTOg

ﬁ

0 x40

Py " 0x0000

31 30 29 28

" 328

27 26

~ DAC_SWT

0000

- A
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| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G | SWTR1 ‘ SWTRO ‘
B /B
31:2 G G By
1 SWTR1 DACx OUT1 » 0~ ) A
0 » 0
' » 0a
0 SWTRO DACx OUTO » ©° ) A
0 »
' » 0a
15.4.3. DA OUTOPR"12 G ~DAC_OUTO_R12DH
Z ' 0x08
Pv' Ox0000 O0OOOQO
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 OUTO_DH[11:0] ‘
B /B
31:12 G G B vy
11:0 OUTO_DH[11:0] DACx_OUT0 128 ~
B Y DACx_OUTO A
15.4.4. DAQ OUTOBR 12 G "~ DAC_OUTO _[C12DH
Z " 0x0C
BPv' Ox0000 OOOO
7 " 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
‘ OUTO_DH[11:0] |

I\
B /B
31:16 G G By
15:4 OUTO_DH[11:0] DACx_OUT0 128
B 2 DACx_OUTO A
3.0 G G By
15.4.5. DAQ_OUT(F°8 G " DAC_OUTO _"R8DH
Z " 0x10
Pv' Ox0000 O0OOOO
7 ~ 328 " A

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

15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
‘ G OUTO_DH[7:0]

w
B /B
31:8 G G B v
7:0 OUTO_DH[7:0] DACx_OUT0 8B ~
B " DACx_OUTO 88 B A
15.4.6. DA&_OUT1I3°12 G " DAC_OUT1 R12DH
Z ' 0x14
Pv' O0Ox0000 0O0O0O
7 " 328" A

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

15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
’ OUT1_DH[11:0]

w

B /B
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31:12 G G B v
11:0 OUT1_DH[11:0] DACx_OUT1 128 °
B 2 DACx_OUT1 A
15.4.7. DA OUT1B 12 G " DAC_OUT1 C12DH
Z ' 0x18
Bv" " Ox0000 0O0O0O
7 ~ 328”7 A

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OUT1_DH[11:0] G

w
B /B
31:16 G G B v
15:4 OUT1_DH[11:0] DACx_OUT1 128
B ey DACx_OUT1 A
3:0 G G B v
15.4.8. DA@_OUT]P°8 G " DAC_OUT1 "R8DH
Z " 0x1cC
Pv" O0Ox0000 0O0O0O
7 ~ 328 " A

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
’ G OUT1_DH[7:0]

w
B /B
31:8 G G B v
7:0 OUT1_DH[7: DACx _OUR1 8
B " DACx_OUT1 8p B A
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15.4.9. DA U 123 G " DACC_R12DH

Z ''0x20
Py " O0Ox0000 00O0O

7 ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ OUT1_DH[11:0]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ OUTO_DH[11:0]
w
B /B
31:28 G G B v
27:16 OUT1_DH[11DACx_OUTI 12
B " DACx_OUT1 A
15:12 G G B v
11:0 OUTO_DH[ 11 DACx _OUTO 12
B " DACx_OUTO A
15.4.10. DA 0 12 G " DACC_L12DH
Z ' 0x24
By 0x0000 0000O
7 ~ 328”7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OUT1_DH[11:0] | G
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OUTO_DH[11:0] | G
w
B /B
31:20 OUT1_DH[11DACx_OUT1L 12
B " DACx_OUT1 A
19:16 G G B v
15: 4 OUTO_DH[ 11 DACx_OUTO 12
"B " DACx_OUTO A
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15.4.11. DA © 8B "~ G " DACC_RS8DH
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By'" 0x0000 00O0O
7 ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ c
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OUT1_DH [7:0] OUTO_DH [7:0]
w w
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31:16 G G B v
15: 8 OUT1_DH[ 7: DACx_0OUR1 8
B ey DACx_OUT1 86 A
7:0 OUTO_DH[ 7: DACx OUT OB '8
"B " DACx_OUTO 8p A
15.4.12. DA OUTO P " DAC_OUTO_DO
Z ''0x2C
By'" 0Ox0000 00O0O
7 T 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
OUTO_DO [11:0]
r
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31:12 G G B v
11:0 OUTO_DO [ 1DACx_OUTO ¥A
By~ 0 DACx_OUTO A
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Z ' 0x30
Pv" O0Ox0000 0O0O0O
7 ~ 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 OUT1_DO [11:0]
r
B /B
31:12 G G B v
11:0 OUT1 _DO [ 1DACx_OUT1¥%A
"Bz © O DACx _O0OUT1
15.4.14. DACX 0 DACSRATD
Z ' 0x34
B v "' 0x0000 0000
7 ~ 328”7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G IDDUDRl‘ G
rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G IDDUDRO‘ G
rc_wl
B /B
313 G G Bv A
29 DDUDR1 DA OUT1 DMA B~ p» B” pQ1
0 0
1 0 " DAC 0" ¢ DMM® ~
2841 G G BvA
13 DDUDRO DA OUTO DMA B~ p B” pQ1
0 0
1 0 " DAC 0" ¢ DMM® ~
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WDGT" Weae & - 2 A i
H @ " FWDGT" 0 " WWDGT™ A
1 a. L n %0 I‘/A\Hl [0} =
D A
o v R™ w °
Y WeT T b TYA
A
16.1. " FWDGT
16.1.1.
~ FWDGT" ~ IRC32K™ A4 g h * FWDGTw
G B f b
F,) v |. U lpﬁb
Q06 Y v A
16.1.2. h
A 126 1 ’
A a 7 v [07
A : h o o " b
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A " h oA
16.1.3. w
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301



GigaDevice

GD32A490°Y

1 61.
:PUD
IRC32K No 126 0 ‘ b
1418é 1256
L
> v > . PUD
L ~ FWDGT_CTL™ T QoxCcccC Y v !
A [ 0x000 ¥ @ B A
Kv R FWDGT_CTLT QOxAAAA ~ vy v v G
"~ FWDGT_RLD" A o~ Yy v [ Ox000H |~ ¥
* B A
T vhA b o T H i R )
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1 61. 32k™HEZRC32K /
ms ms
Ne PSC[2:0] B (ms) (ms)
RLD[11:0]=0x000 RLD[11:0]=0xFFF
1/4 000 0.03125 511.90625
1/8 001 0.03125 1023. 7812
1/16 010 0.03125 2047 .53125
1/32 011 0.03125 4095.03125
1/64 100 0.03125 81®. 03125
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%IRC32K™ Y a v A
©ol. rel ofa ~ 4 " deepsilseaamdby
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0 ~ WWDGT" ) A o
T v i A v [Ox3F w” B~ CNT[6]® 0" A
v [ o vV H 3v” B A D
M p A o v [ ox404” Wae | -
a T v T A
o APB1 Ne A o G
A
16.2.2. h
A " 78 7 - A
A 0 CHE B
- [ OX3F * B
~ V G o v w” B A
A ET © Ewr T a v [Oox40 w* T
A
A "y o no A b A
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0 a -~ WWDGT CTL WDGTENS 1"~ v [ Ox3F
R" B~ CNT[6] 0" A v [ o vV H I
39" BA
162. o
PCLK1/4096 No
> 11/2/418
WDGTEN |——p 78 cNT | CNT[6]=0_,

\ CNT>WIN

o WIN |- } f
Write WWDGT_CTL

B K 0 " A " Yy WWDGT CTL WDGTENQ1
0 A o - - v
G Ox3F 3 CNTI6]® 1A CNT[5:0_ = H H A
: 0 _ ¢ APB1 Ne °~ WWDGT_CFG PSC[1:0]® ~ A
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~ WWDGT_CFG™ T WIN[6:0]8 o v A V G oV ¥
G OX3F R~ Y "y ® BT ¢ it R ¥ ) B A
WWDGT_CFG EWIEP 1y q E T ~ EWIr”~ v [ 0x40
R T 7" A "y T +F ISR 0 4" oo H
T Ne b Aoyt p B R A © ISRT
Y ) A "W o bw B
P Ty Git A
WWDGT_STAT EWIFE Q0 Y EWIT A
163. o
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A
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)
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'
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CNT>WIN ~ Q WWDGT_CTL
W B
0 E W
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[
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trckr APBLY msu ¥ B
twwpeT v v 0 162. 60 MH@pcLR1 / vy
1 62. 60 MH@:PCL@l / \)
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CNT[6:0] =0x40 CNT[6:0]=0x7F
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- a ~ RTC_REFI N§065HZ )
PC13PI 8T a "I F o "GPl OAFI™@

312



GigaDevice GD32A490 Y
17.3.2. Ne
RTCY "H 22 @~ " LXTAL3 IRC32K HXTAL 2-3" RCU_CFG
~ Ne A
RTCY "H Hae Ne Aw T 1w Abae Ne 78 Ne ~
s Wa 158 Ne A Ne h vow A H @ Ne a
Ne v A
Ha Ne E A"
Rk arrFmcTor A + 1 (17-1)

ck_apre rtccl k
17-2
Qk—SereACTOR_S ¢FACTOR_A + 1)*(FACTOR_S @ {

ck _apee RTC_SS L v vur LY [ 1
W - i [0 " v FACTOR_WAck_spce A
L T @ vw A
17.3.3.
APB RTC A RTC_DATEaRTC_TIME RTC_SS ~ BPSHADP _
A A ' 1 BPSHADuw 0" APB A A
H @ RTC - A VW " A v’ b RSYNF? 3 w
P B A Deep-sleep Standby 14" bw A F H )
RSYNF?P A BPSHAD=0 ’ I7l, A v’ RSYNF 1
) 2@ RTC ~ A
*  BPSHAD=0I}" A (RTC_SS RTC_TIME RTC_DATE) APB
= fape” RTC ~ frrcok”  # OA
B B A

17.3.4. B~ ~

RTC w ZeNow @ B F oWeb W @ - B A
RTC w @ RTC_CTL T ALRMxEN x=0'1"8 LA ALRMXEN=1 x=0
1" F B v b A vy ~ ALRMxF x=0 1~ B w B A
' ~ RTC_ALRMxTD MSKS=0"u G “RTC_PSC
Ne "~ FACTOR_S~ G G 3A
Waeb Y @b Y 2y A B * ALRMXxEN
B B 3@ RTC “ ALRMXxF B B A

313



GD32A490°Y

GigaDevice
17.35. ° g
RTCI Wa 168 3 * A
w WTEN 1 a ~ f Y A
a H ~ L(
1) RTC 2/ 4/ B/ '16
RTC w LXTAL 32.768 KHzT 122us825 ~ Ne
v  61Wlds
2) p ck _spre
ck_spriedz: T 1s[ 36 ~ N v 14
- WTCS[2] ="0b10 1sf[ 18
- WTCS[2] ="0bT1 18Hh 3@
woa © A [0~ WTF B T :
RTC_ WUT vA WTF 1 ° ) A WTIE B~ [0 " w
“ T "t a ¥ B w AWTEF " vyt
RTC_ALARM ¥ [ PC13A
17.3.6. RT Q@A
RTC QG
" 1~ PMU_CTL BKPWENS 0A y QRTC |k p |
BKPWENSB A
B RTC (oX€] AQ~ W "G A
" Ty "G
1. Q60x ERGC_WPK
2. Q60x[ERBC_WPK
0w e v [ RTC_WPKwa QG P AQG bi B A QG

o

i

RTC_TIME RTC_DATE RTC_CTL RTC_STAT RTC_PSC RTC_WUT RTC_COSC

RTC_ALRMOTD™ RTC_ALRM1TD" RTC_SHIFTCTL® RTC_HRFC"

RTC_ALRM1SS

A A
ynm o Ty A Ne v
1. I NI AmM1 ~ A A
2. RTC_PSC T

“RTC_TI METC_DATRA
12 24

C SB

RTC_ALRMOSS"

| NIBTF 1A
Ne Ne A
ANv™ F
L~A
314

RTC_CTL



GD32A490°Y

GigaDevice
4. I NI TMFA . A
4@ RTC - A C - v’©
A A
A Y 0 A ~ BPSHAD=0" " G RSYNFB 1A
YCM A AT v B A Mv A
9
SIH AlH DSM? “RTC "y ) é w A
“SIH AIH a Ai~ %:1  ASIH AlHw Y v
Y o DSM# @ bA  SIH AIHE ~ i w1 "W [
A
w b
Wy Q B v w b ! ‘
1. RTC_CTALRMXEN=01 B~
2. Al arm ~ RTC_ALRMxTD/ RTC_ALRMxSS
RTC_CTALRMxENg w
17.3.7. 0 A
BPSHAD=0 ~ A
BPSHAD=0" A vA 6 L v o A W@
" APB1 G ¢ RTC 70A kv ' IJAPB1
b V¥ 6 RTC A
APB1 b 6 Ve 70RTC A 0 ym
1. UH A
2. H B ey
3. H v b N P W
4. i3 v’© W
RSYNF 2a RTC Bw A Ny A w W A
A
w3, G 3ev” RTC_SS RTC_TIME RTC DATE  u W Toes b W

1. RTC_SSRTC_TI| REC_DATE
RTC_TI MRTC_DATE
RTC_DATRTC_TI REC_DATE

RSYNFB i
315

W@ p° 6 2e RTCCLK® 0§ A~ &



GD32A490°Y

GigaDevice
B P OA
nos EER > RSYNF B A ~ RTC_SS RTC_TIME
RTC_DATE™ *
B H
NA . H
3. W B DH
£ [V W ) RSYNF8 RSYNFP B o A
A
BPSHAD=1 ~ A
BPSHAD=1" RSYNFP w  » O A b RSYNFB A | A
VW oA Ly w "~ Deep-sleep/Standby
p"y 4 O | A v ¥~ Ky ) W 2@ RTC
~ A
G RSYNF? B~ H A H ¥ ck_apre b
~ RTC_SS/RTC_TIME/RTC_DATE™ v~ w LA
s 7 A v o T, 1 APB 0 4 ~ APB 0
V b% A
wy G Ay W T0 o) N b 0 A V H
N 2t H v W N H ev W F %o A
17.3.8. RTCB
RTCI'"H Hae B = B M B A
B A RTC_STAT "B B[ v A
M By Y TP Bbw e '
- RTC A
- RTC L "RTC_CTL
- RTC Ne " RTC_PSC
- RTC " RTC_WUT
- RTC % " RTC_cCOSC
- RTC é " RTC_HRFC
- RTCSH L " RTC_SHI FTCTL
- RTC " RTC_SSTS/RTC_TTS/ RTC_DTS
- RTC~ " RTC_TAMP
- RTCwm " RTC_BRPXx
- RTC " RTC_ALRMxSS/ RTC_ALRMxTD
B - R RTCY "H w Ar M B~ RTC
w A F v BA

316



GD32A490°Y

GigaDevice
17.3.9. RTC B w
W @ f RTC 1hz = ck_spre” 7 Wa
Z "RTC{'™H t Wae b B w @Z A
yrw L v~ RTC v A v RTC_SHIFTCTL
SFS[14 0] v [ RTC_SS Ne v SSC[15 0)]) v SFS[14' 0]
v [ Ne SSC[15 0] * B ALSE ™  Noz Faw |
A
RTC_SS v U _ 6 RTC_PSC FACTOR_ S v AFACTOR. S ~
3 A
w 1Hz ~ ck_spre~ FACTOR_A FACTOR . S™ * ~ FACTOR_Sv
Y  FACTOR_Av "~ Y FACTOR_A w A
Y Bw HIF b RTC_SST SSC 158" SSC[15] G
B w OAQ RTC_SHIFTCTL H =~ RTC_STAT SOPFB w'P B A
B b * SOPF B p OA B b SOPFB A REFEN=0 ~
B b b A REFEN=1" Q~ RTC_SHIFTCTLA
17.3.10. RT &
RTCa s W RTC Auw g woT W G
LXTAL a ~ BOHz 60Hz™ A
a W H ~ REFEN=1"" Wa ~ 1HZ" b RTC_REFIN
a A " Ha AP Ha G LXTAL
%o A R” RTCa w wZ 1Hz W B a W
Wae 1Hz a A
REFEN=I @ | v W © 6b v
3b A G e d “ a 7a ck_apre -
G b ~ a 3 ck apre A
a W R T [ R” Ne W L
A Ha ~ ck.spre @ ~ @ b 1Hz A K
v Ap H @ R} b w ck_spre Y a
ck_spre 1HZ" a A
a w TP a 3e ck_apre ) 0 a
" A3 LXTAL y A @a T a w
v 7e ck_apre o a - 3a ck_apre o
ck_spre 1HZ A
“a @ w H [ REFEN=1"" b FACTOR_A w OX7F
FACTOR_Su OxFFA
Y % " 0O w b~ A

317



GD32A490°Y

GigaDevice
17.3.11. RTC %o
RTC H %o %o %oA H % b W a A
%oy Ne Fu ~ v ck_apre A
COSD=0"  [-2xCOSS COSS 0 31" Ne p~ Ne v H @ ck_apre
w o A A
COSD=1"  [F2xCOSS COSS 0f 31" Ne p~ Ne W @ ck_apre v
W AA
A v % f INITMB %W A @ %o
64Ne A 64Ne p  |F2xCOSSNe p A
%o Neo W 2PPM %o No W 4PPMA
' RTC W LXTAL HXTAL ~ "y %A FACTOR_A<6 ~
%o b A

D L}

FACTOR_RACTOR4 S VARTC w LXTAL w32.768 KHz
% o p° 64Ne ~  |L2xCOSSNe ck_apre 256Hz” A
COSS=T 64Ne P |FH Ne A

"W @ % o P~ 64min x 60s/min x 32768  /s” % 512 H Ne ~ N
H @ ck_apre ~ i 256 H Ne ~ Ne W @ ck_apre " @ RTC
A3 % Ne w +4.069PPM  -2.035PPMA H @ %o
+10.5  -5.275 %o 4 +5.45[ -2.72Ne A
17.3.12. RTC %0
RTC %o W G %RTC v % p RTC I @
%oA\
W % G W % P~ RTC I @ ¥ PouW A
%o No W 0.954ppm’ W L -487.1ppm [ +488.5ppmA
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CMD6 | ac R1b SWITCH b Tk EXT_CSD
[15:8] v R
A
[7:3] w O
[2.0] o
e 9 a6\ stand-
by~ 0 ~ transfer”
H ® " programming”
[31:16] RCA SELECT/DESELECT _ ~ disconnects” H
CMD7 ac . R1b - o
[15:0] 'HP CARD ® A H W T
\ ; T
VoK T A 0 ¢
) VA
[31:12)G # .
SD WUV o b7’
[12:8] B 4
CMD8 | ber R7 SEND_IF_COND h t 4 H \
(VHS) L )
14AG B 4 0A
[7:0]
. ¢ MMC\ AV §
CMD8 | adtc [31:0] 'HB R1 SEND_EXT_CSD R
EXT_CSD by A
[31:16] RCA \ CMD ©
CMD9 | ac . R2 SEND_CSD R
[15:0] "HB \ © CcsD” A
[31:16] RCA \ CMD ©
CMD10 | ac . R2 SEND_CID -
[15:0] "HB \ " CID” A
CMD12 | ac [31:0] "H8 Rib STOP TRANSMISSION LvA o A
[31:16] RCA -
CMD13 | ac . R1 SEND_STATUS Vo A
[15:0] 'HB
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D .
a
_ h o NvT 07
CMD14 | adtc | [31:.0] "H®E R1 BUSTEST_R A
v [
[31:16] RCA Inactive™ A e D
CMD15 | ac _ - GO_INACTIVE_STATE ]
[15:0] G B ¢ h A o N
RA
CMD19 | adtc | [31:0] "HP R1 BUSTEST W h () A
2 45, D(class 2)
D .
a
%o SDV  MMC\
7 Dy b)
g - v
wiBb~A v 512 A
7 CSDT b H
- c U
) A
CMD16 | ac [31:0] R1 SET_BLOCKLEN . 5
sb Oy |
CMD16 o “bw
o Q DA a
512 A H
N G 512
* BLOCK_LEN_ERROR B
v \ BA
%o SDV  MMCN\
7 SET_BLOCKLEN
READ_SINGLE_BLOC |9 § A
CMD17 | adtc | [31:0] R1 . .
K OV 0
512 -
SET BLOCKLEN o A
b D [h "
[ STOP_TRANSMISSION
READ_MULTIPLE_BL A
CMD18 | adtc | [31:0] R1 5 T A
OCK
READ_SINGLE_BLOCK 9
W A
"D b - READ_BLK_MISALIGN CSD T A
2 46. 0 o(classQl)o(class 3)
a
READ DAT UNTIL.S |[c N T & - G
CMD11 | adtc | [31:0] R1
TOP - [
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D .
a
STOP_TRANSMISSION D A
th Q i G
WRITE_DAT_UNTIL_S
CMD20 | adtc | [31:0] R1 - [
TOP A
STOP_TRANSMISSION D A
"D b - READ_BLK_MISALIGN CSD T A
2 47, Q o(class 4)
D .
a
CMD16 | ac | [31:0] Rl | SET_BLOCKLEN 24:5. 2
(class2) A
H @
[31:16] w O Q o D A &
CMD23 | ac R1 SET_BLOCK_COUNT )
[15:0] un O Q o
W A
%o SDV Y
310] DQ~ SET_BLOCKLEN b
CMD24 | adtc ' R1 WRITE_BLOCK A SD\
Y 512
SET_BLOCKLEN D A
Q- . r
[31:0] WRITE_MULTIPLE STOP_TRANSMISSION o A
CMD25 | adtc R1
_BLOCK WRITE_BLOCK ©
W A
v # A o
. W 0FA i b
CMD26 | adtc | [31:0] "HE R1 PROGRAM_CID .
Y Y b A
"W e D NG A
CMD27 | adtc | [31:.0] "HS R1 PROGRAM_CSD csb ~ B A
" 1.0 b A CSD WRITE_BLK_MISALIGNA Q~  Ne
b 7 = ~CcsSDT ¥~ A
2. %o sb Oy Y Wy B~ sb Oy y ° 512 "y B A
2 48. D(class 5)
D .
a
ERASE_WR_BLK_STA W@
CMD32 | ac [31:0] R1 )
RT A (SD)
ERASE_WR_BLK_EN W@
CMD33 | ac [31:0] R1 )
D A (SD)
ERASE_GROUP_ p- W a
CMD35 | ac [31:0] R1 )
START A (MMC)
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) -
a
CMD36 | ac [31:0] R1 ERASE_GROUP_END . P
W@ A (MMC)
CMD38 | ac [31:0] "HP R1b | ERASE H |
' 1.CMD34 CMD37 G T YBG &b MMC
2. %o sb Oy Y wyB” sb Oy Y ~ 512 “wyBA
2 49. QG D(class 6)
) -
a
v\ QG w ° 9
Q6 B AQG
[31:0]
CMD28 | ac Rlb | SET_WRITE_PROT \
"~ WP_GRP_SIZE"TA SD
OV b oA
[31:0] v Q6 w !
CMD29 | ac Rlb | CLR_WRITE_PROT _ -
QG B A
[31:0] © G v Q6 w !
CMD30 | adtc R1 SEND_WRITE_PROT _ -
VvV QG B A
oL sb OVb 2@ DA
2410 N bOD(class 7)
b .
a
CMD16 | ac [31:0] R1 SET_BLOCK_LEN 24-5. 2 (class
2 A
G / \
B} A b)
[31:.0] G B
CMD42 | adtc R1 LOCK_UNLOCK SET_BLOCK_LEN A
( B w0 . .
a 1o\ G
W 0A
241 D(class 8)
D .
a
0 h H
[31]G B ~ HCS™~
[30]HCS TO b e
. SD_SEND_OP_ L
ACMDA41 | ber [29:24]G B R3 COND (OCR) p A [
[23:0Vop 4 o SEND_IF_COND D5~ HCS
(OCR[23:0]) AccsB  Ne |
OCR[30]A
[31:1] "HS SET_CLR_CAR \  CD/DAT3 ( 1
ACMD42 | ac R1
[0] set_cd D_DETECT [y [0] 50K:::
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) .
a
A
ACMD51 | adtc | [31:0] "HB R1 SEND_SCR SDNV (SCR)A
[31:16] RCA \' NWae O
CMD55 | ac N R1 APP_CMD A
[15:0] "H®e 5 b % DA
G / D~
b ¢ Db We -
[31:1] "HP tV ve Ah
CMD56 | adtc R1 GEN_CMD
[0] RD/WR RD/WR=1 cNT
* RD/WR=0 Q (
VTA
[31] WR
[23:18] Ri(read)) | RW_MULTIPLE o~ Q
CMD60 adtc . -
[7:2] Rib(write) | REGISTER A
TTByuG B
[31] WR )
Ri(read)/ | RW_MULTIPLE p- Q
CMD61 | adtc | [15:0] 1 H ] .
. _ R1b(write) | _BLOCK A
TT1TBuyuG B
* 1. ACMDx sb O\ )
2. CMD60, CMD61 CE-ATA )
24121/ 0O b(class 9)
D) .
a
cQ~ 0 88" -
A Q
[31:16] RCA - ) - L
[15] Q QA Q "
CMD39 | ac R4 FAST_IO
[14:8] R4 T
[7:0] T 6 A o &
MMC %o H
" A
CMD40 | ber [31:0] "HB R5 GO_IRQ_STATE ~ T A
IO RW DIRECT 9 t
[31] RIW
K 110 w
[30:28] w N R
128Kk A
[27] RAW R
" 5 Y a Ye O
[26] THP 5
CMD52 | adtc R5 I0_RW_DIRECT QA @
[25:9]
. A l/ow
8] "HP < .
) . A e o QY 1/0
[7:0] Q /I H 3
Y
B -
w1 w 5/ A
CMD53 | adtc | [31] RIW I0_RW_EXTENDED 9 "H e Y O
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24.5.3.

a

[30:28] w
[27]

[26] OP
[25:9]

[8:0] /

I/ O

>

' 1.CMD39, CMD40 .
2. CMD52, CMD53 |

G SDI/ON

G MMC\

24136 w

D(cl ass

10)

)

&

CMD6 adtc

(31]

0) w

1 ® w

[30:24] G

[23:20] w w 6

G (0h Fh)

[19:16] w w 5

G (0h Fh)

[15:12] w w 4

G (0h Fh)

[11:8] w w
(Oh  Fh)

[7:4] w 2 9

3G

[3:0] w 1

R1

SWITCH_FUNC

#

R1 |/
R2 Ci D,
R3 OCR
R4 Fast
R5 T

> >» > > >

Nez 1"

R1b o:

CSD

I/ O

>

625




GD32A490°Y

GigaDevice
A R6 O RCA
A R7 Vo »
sD OV i T 1 " R1 Rib, RASDR3,/ ORMGI R7
 4wR4 R5P 6 SD N/ QMMCI™ H b n A
H v 2 48. D v CMD 0 ¥ Anq 0
_G A 3 R2 136 i1 w48 A
2 48. D
0 1 p CRC 1
= 48 bits
0 1 p =CID CsSD CRC 1
=136 bits
(We B° w0 HB D “N= AR T
i X & W™ NeA = R3 CRC A «a B"
1" A
R1 ( »© )
| w48 AB 45: 40 ) RY UWe r 0
[ 63 "AN 33 A - Q [Vsi: @ D H v¥
BUSH™~ @ D h BUSHM™ A\ /_ H
T A
241 4R1
B 47 46 [45:40] [39:8] [7:1] 0
B 1 1 6 32 7 1
v 606 606 X X X 6106
B b} \ CRC7 B
R1b
Ri1b b R1 ~»p"y DATEO0 H"A [ o ~u [ oH
N7 T Ah T A
R2 (CI D, OSD
0 w 136ACI D ) " 5D CMD2 CMD10 0 ACSD
D buy CMD9 0 AV~ 0 CIDCSDB[1271]He
G B[O] w B A
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2 41 5R2
B 135 134 [133:128] | [127:1] 0
B 1 1 6 127 1
v 6006 6006 611111|x 6106
B D B G CID CSD * p CRCY B
R3 ( OCR)
0 w48 A OCR p bu ACMD4ASD N\~ CMD1MMC
0 Ab \ " W b A
2 41 6R 3
B 47 46 [45:40] [39:8] [7:1] 0
B 1 1 6 32 7 1
v 6006 6006 611111|x 6111111/616
B B G OCR G B
R4 (Fast |/ 0O)
¢ MMCI Anq w48 Aa ’ \' RCA 0 Q-
- p A b w B B A
24 7R4 ( MMC)
B 47 46 [45:40] [39:8] & [71] | O
B 1 1 6 16 1 7 8 7 1
v 606 |606 [61001|x X X X X 6106
RCA
B D B CMD39 p CRC7 B
[31:16] | [15]
[14:8] [7:0]
R4b
¢ SD N/A9 w 48 ASD N/ O CMD5b5 w We W SD
I /NO R 4
24 8R4 (SD 1/ 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 6006 6006 |06111]|x X X 600¢(x X 61111
. 1o w . 110 )
B |D B |G C [ O] "H8 | si8A G
OCR
R5T ( )
¢ MMCI Anq w48 A @ h ® “a TRCA 4 0xM
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2 4 9R5 ( MMC)
B 47 46 [45:40] [39:8] & [721] |0
B 1 1 6 16 16 7 1
' 6060 6060 610100 x X X 6160
w V h [15:0] 1y~ ~
B D B CMD40 CRC7 B
RCA [31:16] buT
R5b
c SD N/AGD N/ @ CMD52CMDS5 39 R A h H
H 18 4B SD W 4 8 " R5A
242 0R5 (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 61100X6 606 X X X 616
Q
B D B CMD52/53 "HB CRC7 B
R60 ( RCA
n w48 AB[ 45: 40]CMD3 D Ad 1 6o B
G 0 RCA A
242 1R 6
B 47 46 [45:40] [39:8] & [7:1] 0
B 1 1 6 16 16 7 1
v 6006 6006 600001 x X X 616
0 \ B
B D B CMD3 CRC7 B
RCA 23,22,19,12:0
R7V\ (o ®)
¢ SD OV A w48 AN AH CMDS8 0 AB[19: 16]
\ A Tt 4 N R7 A T a
A A
2 42 2R7
B a7 46 [45:40] [39:20] [19:16] [15:8] [7:1] 0
B 1 1 6 20 4 8 7 1
v 6006 |6006 |60010/60000]|x X X 6106
B B CMDS8 G B R B CRC7 B
24.5.4. ’
3 T 1B a4B 8B A1B L ~ 48 8B - A
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a 168 V. B A " DATS3 U R SDI O
SPA
1B
\ B A H T DATO 6P Air "y 6l A 240 1
B - 2410 A4 2411 P8 ¥
1B~ 4B 8B ’ A
249. B1
| 0 1% Byte | 2" Byte | 3" Byte | [ | n'" Byte | CRC | 1 |
(7] o6 [ 5 [ 04 03] 52 ] o1 [ 0 (7] 06 | 05| 64 53] 52] 01| 00
4B
240 B4
|O|b7|b3|b7|b3|b7|b3|I-I- |b7|b3|CRC|1|
|O|b6|b2|b6|b2|b6|b2|I-I- |b6|b2|CRC|l|
|O|b5|b1|b5|b1|b5|b1|I-I- |b5|b1|CRC|1|
|O|b4|b0|b4|b0|b4|b0||-|- |b4|b0|CRC|l|
8B
241 B8
| 0 b7 | b7 | b7 ok b7 CRC | 1 |
|0|b6|b6|b6| | | ||-|- | |b6|CRC|1|
(o [ o] | | | v+ | [] cre | 1]
(o oo Joa] | | | v+ | [o] cre | 1|
(o [wrJws]or] | | | v+ | [w] cre | 1|
(o [ o o] | | | v+ | Jw] cre | 1|
0 b5 | bl | b5 ok bl CRC 1
(o Jwa[w]m] | | | rv | [w] cre | 1]
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24.5.5. \ H
sD OV H R B R '
\ ‘ D H ~ T
SD '51@ H - w sD OV w A
\
R1 Wa w\ 3> A D \ H ~ 7
o “[h A T bH kD ¥ 5 " A
T ) Q w0
AE: BA h p A B W ~ 0FE v A
As BA "B DbuH b oy tA B K
1 \ A
AR\ D ) - [ A
A Xy D ) - [ A
P
Aa: v | A
B: byl » TA [ o~ D “A
Ac:~ A
2 42 3\
B v
31 | OUT_OF RANGE ERX |606= 5 a FV CH AlcC
616-=
30 | ADDRESS_ERROR ERX [606= pTa b b Y C
6106= A
29 | BLOCK_LEN_ ERROR |ERX |[606 = D \b'H " | C
616= D by
A
28 | ERASE_SEQ ERROR | ER 60606 = D) 0 A C
6106=
27 | ERASE_PARAM ERX |6006= 2 A C
6106=
26 | WP_VIOLATION ERX |6006%6 h QWael G C
6166 KQG B A
25 | CARD_IS_LOCKED SX 6008 = B~ \ h A
618 = 5 A
24 | LOCK_UNLOCK_FAIL |ERX |606 = I T D C
ED 610-= [ BA
23 | COM_CRC_ERROR ER 6006 = H|F ® CRC A B
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P v
616=
22 | ILLEGAL_COMMAND | ER 6006= ¢ | - o A B
616=
21 | CARD_ECC_FAILED ERX |6006w p L ECC  “p |C
6106= A
20 | CC_ERROR ERX [060606 = \p L A C
616=
19 | ERROR ERX |606= b TO0 W C
6106= A
18 | UNDERRUN ERX [606= MMCA 1\ b C
616= i} " D A
17 | OVERRUN ERX [606= MMC. Vb C
616= Q- " A
16 | CID/ ERX |606= v H HW C
CSD_OVERWRITE 616-= -CSD ~ NebV p b
K QG
i b A
QG
15 | WP_ERASE_SKIP ERX |[6006%6 BY oy QG C
01066 Ne '
K QG \ A
14 | CARD_ECC_DISABLE | SX 60a-= ) a p ECCA |A
D 616=
13 | ERASE_RESET SR 606= W [We H C
616= D~ ! L
A
[12: | CURRENT_STATE SX 0= [ © A B
9] = T. 7 a
= z v MNe O
= F A b v L
=D 15 A
=0
9-14=G
15=G 110
8 READY_FOR_DATA SX 6006 = I H™ W | A
6106-= A
7 SWITCH_ERROR EX 606= B SWITCH | B
01®= D® | A

631




GigaDevice GD32A490 Y
: [ | |
6 G
5 APP_CMD SR 60@-= v ACMD’ b) C
616-= W ACMD DA
4 G
AKE_SEQ_ERROR ER 606 = sbD OV A C
6106= A
2 G b oA
[1:0] | G A A

‘18, 27, B MMA14,p 3 6 SD UVA

SD
SD T L SD OV F " B £y G
a ASD W @ 512 A o We 18 CRC
DAT 0 [h ::ASD DAT 0 [h 3:"bw ACMD13
"~ CMD55 CMDITRACMD:3 P o0 [ OV~ T“ASD
Y A
i 00 PO Qbst A
2 42 4SD
B v
[511: | DAT_BUS_WIDTH SR 6006= )1 (| SET_BUS WIDTH b A
510] 601G = kv
6108= 4
6116 =
509 SECURED_MODE SR 606=06 0 \' 6 b n S b A
fi SDn g A
61068 n
[508: | G
496]
[495: | SD_CARD_TYPE SR I H | v 8B y SD A
480] w' OV b T~ @B H
600006=SD|b SD\ ~A 8B
Qv b . |FSD
600016= ¢ SDV A
\
'0002'= OTP
[479: | SIZE_OF_PROTECT | SR TG ™ (" ) A
448] | ED_AREA A
[447: | SPEED_CLASS SR \ A (" ) A
440]
[439: | PERFORMANCE_M | SR Y 1IMB/su ¥ B (" ) A
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B Vv ]
432] | OVE D A
[431: | AU_SIZE SR AU (" ) A
428]

[427. | G
424)
[423: | ERASE_SIZE SR W (" ) A
408] AU A
[407: | ERASE_TIMEOUT SR UNIT_OF_ERASE | ( ) A
402] _AU v
A
[401: | ERASE_OFFSET SR ¥ (W ) A
400] zZ vA
[399: |G
312]
[311: | G A
0]

SI' ZE_OF_PROTECTED_AREA

G % V" SDST \" SDHC/ SDXC B b A
G % V"~ SDSTiG V™ n'
iG M = SIZE _OF_PROTECTED_AREA_*AMULT * BLOCK_LE

SI ZE_OF _PROTECTIEEMUARERBL OC kK ¥IBEAN

G \" SDHC/ SDXG@ M 7
iG M = SIZE_OF _PROTECATED_AREA
SI ZE_OF_PROTECTE D _vAIREA

SPEED_CLASS

8p A
00h: Class O
01h: Class 2
02h: Class 4
03h: Cl ass 6
04h: Class 10

0 5iF F hG

PERFORMANCE_MOVE

8h Pm v~ wy 1MB/uiy B A \'b RU - - W Pm
A @ 4w FFh APm v 2425 - T yA

2425 *

PERFORMANCE_MOVE vV §

00h Q-
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PERFORMANCE_MOVE YV Y
01lh 1 [MB/sec]
02h 2 [MB/sec]
FEh 254 [MB/sec]
FFh
AU_SI ZE
48 AU ~ v 16K uwiB 2 O A
242 6AU_SI ZE
AU_SIZE vV ¥
Oh H
1h 16 KB
2h 32 KB
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
Ch 16 MB
Dh 24 MB
Eh 32 MB
Fh 64 MB
AU ~ 0_oc\ - 242 6AU SI ZET AV~ Yk AU
- 2427 AU H™ o7 G G \ "H AU A\
" AU A
2427 AU
\ 64MB 256MB 512MB 32GB 2TB
AU 512 KB 1MB 2 MB 4 MB 64MB
ERASE_SI ZE
16 Neradk® NerasE AU N ERASE_TI MEOUT
~ad ERASE_TI MEW®UT W bT AU “YBh
Ty b A w0 tb A
2428
ERASE_SIZE vV §
0000h b A
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ERASE_SIZE V H
0001h 1AU
0002h 2 AU
0003h 3 AU
FFFFh 65535 AU
ERASE_TI MEOUT
68 Terase ERASE_SI ZE @ AU i @ Vv FLZ
AERASE _TI MEOUTY H W 63 -\ L 7
Y [ ERASE_ S| ZERASE _TI MEOUT _ AW
ERASE_TI MEOUM °~ H ERASE_S3 ZEuAh "y Y WE
K AU '
%0 AGHRAI AT & z8 4 (24-1)
2429
ERASE_TIMEOUT V §
00 b
01 1
02 2
03 3
63 63
ERASE_SI ZE w0 w OA
ERASE_OFFSET
2B ToresET Y 2430 Z @ VHWA
ERASE_SI ERASE_TI MEOUTu O y A
2430 z
ERASE_OFFSET V §
Oh 0
1h 1
2h 2
3h 3
24.6. !
24.6.1. \  #
h B TN 2 A v 2 7 B v
b A R @\ " RCAA @ b @\ )
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H®  CMB: Neg AV oz T H7 a DH" ~ CMDA

Vo TN b Y Foo( 400 k HzZM)A

5 GO_| DLE_STMDB p B DO MMC SD OV ~
“1dle 7Sk at _.HA B o~ CMDD. ¢ ([ 2\ U
NeA w3 7 l/NO .V 1/ ON g CMD5Q@1[ CCCR RES A

"l nactivVeVBiat e A

h st - \ G “1dl e ™St atfe “lnactiVe Stat:e
VA CMDO~ \ CMD & -~ v NWe D BA TN

\ " RCAA |~ 400 kHz A

A N b h L
i AAv 1" N D) T A
\ T H o -’ ‘ SEND_OP_COND ( GMDMMC) ,
SD_SEND_OP_COND (GAMI¥4Y | O SEND_OP_COND SOMD5
1/NO0 ° © v h W L™z "bY h Voo VA

h 0 Voo 4 o bwu b\ b A b b
D~ C ~ “lnacti Ve 1St alt e

>

VY b L AN L A & T

\ b L AV b~ b -G AA . SDHC
L ACMD4 DdH |0 CMDB [ CMDS8 \ h 2. 000
[ w A

G b VTN Z b A T \° MMQ CEATASD SD /VQA
SD N/ @ SDI O_| O NG&BNSLDYI O_ MEM_WONBDI O COWMBYO

2. #\ ' SDVaMMC( GATA)SD NJ/AO
i 0 CMD5DA h [ ~ ¢t SD N/O
i 0 ACMDALl h [ ¢ SsDv’
i t° MMC CEATA A

3. \ A VA
Foo( 400 wKHz) ni o 0 D'
iSDl -0 CMDOACMD4 CMD2CMD’'3

iSDHC -0 CMDOCMD8ACMD4%4 CMD2CMD’3
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iSD N/ O \ o o 0 CMD52CMD0OCMD5CMD'3 ¢~
0 CMD5 CMDOCMD5ACMD4 CMD11 | CMD2CMD'3
i MMC/ @8 A0 CMDOCMD1CMD2CMDA

4. # MMC/ @A A

i CPU 0O CMD8 EXT_CSD 504 ~S_CMD_SAET
4B w1 3 ATA

i ATA ~ CPU EXT_CSD 191 ~ CMD_SET

" 4B "ATA ATA Yy a ATAD ACPlW SWI TA@MD®
) o '’

i CEATA "FAST CMD3I9RW_MULTI PLE_REG®GDSDER
D w w o f w CEATARB A

24.6.2. D)

0 K D ) a SDI O_CMDCTL

SDI O_CMDAGMTA H @ h ) i 0 [ o ::Ah
SDI O_STAT i D A

[ “h SDI O_ STATCMDREC®&RC "B CCRCERR
"~ CRC “ By 1A L[ SDI O_RESP L @
ASDI O_RESP 3 q B~ SDI O_RESP

0B Yy B A

24.6.3. i @ Q@ Q

0 Q" 9" CMD2-AMDZ7 "~ Wa @ th D[VA
B~ 1B 4By ~ " CRC B~ 1B 48 ~ A CRC
M SDI O_DAT D v D X bQ” " f 0
A
h D Ne b ¥ B b"™H cs o
WRI TE_BLK_MI"SIALI| G\ H|F B g
ADDRESS_ ERROR D A h QWaeQ

G M Q0 b3 A Y A TWP_VIOLATI ON
B

Cl DCSD b ) v D 3 CRGG A CSD
b [ Ne Y
A \ T W @ b T Ky p A
A b~ 0" Ve A W @ CRC
TN QO b- Q I + G DATO Y~ 7§ 9
WRI TE_BLOCK Ah Y Kuv SEND_STAT®SSCMDT 3
\ A A B READY_FOR_DATA "y 1
0" b _ TAh "y 0F CMD79b T V 3 N
\ 6 " Disconnedt StDaAtT" bT Q bA
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N Q b T fQ IIMB™ ~ ¢ Y DAH" A
¢ SDV A W "~ ACMD23b a4 Q b ACMD2 ®
Ah a D gy W b w @ 0 A
\ Qb Y '
1. SDI O_DATALETW Y wy B A
2. SDI O _DATACTO " BLKSZ» wiB ™ h i}
BLKSZ A
3. SDI O_CMDAGMTT (o) A
4. SDI O_CMDCTLA 6 SD )\ MMCI~ a CMD24ouy Q
CMD2 5Dy QA 6 SD NI’@ CMDS53D i D A 6 CE
ATA® CMD6@ATALF »” a CMD61D50Q~ A QCMD H
" oh e 97 5 0 | " CMDRECYV A
5. Q~ SDI O_FI FO
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23 ATAENDIE CE-ATA Do H” T a
Q1a T A
22 SDIOINTIE SDIIOT T a
Q1a T A
21 RXDTVALIE FIFOT T a
Q1a T A
20 TXDTVALIE 0 FIFOT T a
Q1a T A
19 RFEIE FIFO T a
Q1a T A
18 TFEIE 0 FIFO T a
Q1a T A
17 RFFIE FIFO T a
Q1la T A
16 TFFIE 0 FIFO T a
Q1a T A
15 RFHIE FIFON T a
Q1la T A
14 TFHIE 0 FIFOY T a4
Q1a T A
13 RXRUNIE T a
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Q1a T A

12 TXRUNIE D T a
Q1a T A

11 CMDRUNIE D 5T a4
Q1a T A

10 DTBLKENDIE o/ T a
Q1a T A

9 STBITEIE B T a
Q1a T A

8 DTENDIE T a
Q1a T A

7 CMDSENDIE > 0 T 4
Q1a T A

6 CMDRECVIE ] T a
Q1a T A

5 RXOREIE FIFQ': T a
Q1a T A

4 TXUREIE 0 FIFON T a
Q1a T A

3 DTTMOUTIE T a
Q1a T A

2 CMDTMOUTIE D] T a
Q1a T A

1 DTCRCERRIE CRC T a
Q1a T A

0 CCRCERRIE D] CRC T a
Q1la T A

24.8.14. FI FO (SDI O_FI FOCNT)

Z ' 0x48

BPv" Ox0000 0O0O0O
7 (328 )

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

G FIFOCNT([23:16]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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‘ FIFOCNT[15:0]
r

B /B

31:24 G G B v

23:0 FIFOCNT[23:0] FIFO

B gL FIFOT O Q7 [ FIFO vy A DATAEN B ~
Y v~ SDIO_DATALEN - VoY
SDIO_DATALEN[24:2] SDIO_DATALEN b Yoy
SDIO_DATALEN[24:2]+1~ ~ QWe [ FIFO ¢ FIFOT JWe
A

248.15. FI FO

(SDI O_FI FO)

Z '0x80
Byv' Ox0000 00O0O
U 3,32 33 v Z  0x8[00x FAC
7 (323 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ FIFODT[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ FIFODT[15:0]
w
B /B
31:0 FIFODT[31:0] FIFO 0 FIFO
By FIFO 0 FIFO A Q ¢ FIFO Q
A
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25. U L ~ EXMC”
25.1.
O L EXMC \ o - “EXMCY AMBA
\ W F O HY " SRAMROMNOR F1HAND FIPaG h
Car & DRAAV Ty i a H AEXMC 75 Ne
" @ ~ Bank a O v Ty Bank L
L O A
25.2. h
A O '
~ SRAM
~ PSRAM/ SREPRAM
~ ROM

NOR FIl ash
~ 8B 18 NAND FIl ash
~ 18 PC Card

~ SDRAM

A AMBA b\ o A ’

A a ~ Ty :

A @Bank H*

A ¢ Ne [ Q '

A 6NAD Flpashh ECC

A 88" 18~ 32 ’

A NOR FIBSRAM '

At Qa H™

A AMBA b o b Y@ ® Nea DA
25.3. w
25.3.1.

E X MC6a “ AHB o " EXMC “NOR/ PSRAM NAND/ PC

Card ~ SDRAML o AAHB ~ HCLK a A
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2 Bl

T

EXMC|[
NVIC

]

AHB
EXMC

HCLK

NORFlasiPSRAM

NANDFlasiPC Card L

SDRAM L

[0:eBNOnX3
AQvN JO)INOWX3
M1ODNX3

[o:Thandinx3

[0'szWonWx3
[oTeladnx3

JONDWX3
IMNDINX3
LIVMNDWX3

[T:ZIONDINX3
[T:ZLNIDINX3

_HINIDWX3
0 SONDJINX3
T SONJNX3
AYOINDNX3
HMOINDWXT

DIUNINXI
aodNX3

N1OASONXT
IMNASIONX3

[o:Ehoasonxa
[0BNasdnx3

SYYNOWX3
SYONOWX3

S S

Y

PC Card

J

N

PSRAM NORPSRAM

SDRAM

NORPSRAM

INAND" |

NAND

SDRAM

EXMC

25.3.2.

@

Y 3

Y

AHB Q b

o A32P

EXMC AHB

D T° AHB
EXMC ©Q

Q bA

168

8p

AHB
AHB

@

No= 3

AHB

SRAMOM

w

AHB

0]

[ 1:

EXMC_NBL

PSRAM

b A
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25.3.3.

25%. EXMC 78Nank

Banks o
0x6000 0000 NORPSRAM
OX6FFF FFFF
0x7000 0000
BankL(256M)
OX7FFF FFFF
> NAND
0x8000 0000
Bank(256M)
OX8FFF FFFF
0x9000 0000
Bani3(256M) PC Card
OX9FFF FFFF
0XQ000 0000 )
SDRAM Devibe
(256M)
OXCFFF FFFF
> SDRAM
0xDO00 0000 .
SDRAM Devigde
(256M)
OXDFFF FFFF )
EXMC O N @eBafnkeBankR56M i TBanikBwm4e Regi on
@eRegilé@d M ABankBank?2 Ne 2eSect iNgn o
O ABanke33e Sect iNgn o - o |/ @& A
eBankRegi on LH" - 3 A

Bank® NORPSRAM A
BankBank@ NAND FlfaschBank Wa NAND
Banka@ PA A

SDRAM DevSIXRAM: Wi ce 1l SDRAAM

NOR PSRAM

253. Bankao Bank®Regi on AAHB HADDRT 2 @]u
@Regi onH" A
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2 53. BankO
HADDIR7:26] Regions o
0x60000000
00 Regio® ’\IS%IIR;JPDSS%:TA
OX63FF FFFF
0x64000000
01 Regiord NORPSRANI
OXB7FF FFFF
0x68000000
10 Regior2 NORPSRANM
OXBBFF FFFF
0x6C000000
11 Regior3 NORPSRANK
OX6FFF FFFF
6GHADDR[ 25: 0]~ o T 0b T YWE
bW " p EXMC HADDR Y o At + 1
|7le
~ o 8 B T EXMO® HADDR[ 25:
EXMC_A[25: 0] EXMC_A[®R5: 0 ’
~ o 168 A - HADDR R
H P O AEXM® HADDR[ BSEEXIMC _A[ 24: 0]
EXMCA[ 24: 0] ’
~ o 33 - HADDR o
H P O AEXM® HADDR[ B5EXNIC_A[ 23~ 0]
EXMC_A[R3: 0 A

NAND/ PC Card

BankBank?2 NAND FlBRamk3 PC CAra&dBank 254

NAND/ PC CardNw @ & A
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25%. NAND/ PC Card

N EXMC O
v Bank
0x7000_0000 5 =
0Xx73FF_FFFF
0x7800_0000 . ~ Bankl
O0x7BFF_FFFF
0x8000_0000 . —
0x83FF_FFFF
0x8800_0000 o ~ Bank2
O0x8BFF_FFFF
0x9000_0000 o —
O0X93FF_FFFF
0x9800_0000 5 > Bank3
0X9BFF_FFFF
0x9C00_0000 N
- o o
OX9FFF_FFFF —/
NAND
6 NAND Fl ash 17 Y 7%Nwm3eM A _25. BankluBankl1l
U M oV \ 75 NoA
2 Bb. Bank1
HADDRL7:16] o EXMC U Bank
0X70000000 )
00 v
0x7000FFFF
0x70010000
01 R
O0x7001FFFF
0x70020000 N Ba”ﬁj
1X v
0x7003FFFF
0x70040000
OX73FF FFFF )

AHB HADDR[ 17: 16% %% M

~ HADDR[ 177 M6] =001"
~ HADDR[ 177 M6] =0®M’
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~

HADDR[ 17:146] =1 X A

D a 3e M NAND FLAADH 1 I

v bNAND Fl ash p MQ- A D T  EXME
a H" " ALE ALE [EXMC_AA17]
DV NAND Flash 9 »p DbMQ~ DA 9bD T EXMC

wa © H'" CIE” CLE [EXMC_AA16]

M' NAND FLASH ™ »p M F Q" A EXMC 0 -
) vQ- * EXMC ) vob A ¢
NAND FLASH U vip b - 0 b o k b A
SDRAM
HADDRP28] He SDRAM BankR5%. SDRAM A

28. SDRAM

HADDR2S] devices o
0x@00 0000
0 SDRAM deviée SDRAM
OxCFFF FFFF
0xD000 0000
1 SDRAMlevicel SDRAM
OxDFFF FFFF
2 51. SDRAM LSDRAM 8 18 ‘
2 51. SDRAM
V] p bank ! U
] 64 Mbytes:
8-bit HADDRJ[25:24] HADDRJ[23:11] HADDRJ[10:0]
4 x 8K x 2K
) 128 Mbytes:
16-bit HADDRJ[26:25] HADDR[24:12] HADDRJ[11:1]
4x8Kx2Kx 2
) 256 Mbytes:
32-bit HADDR[27:26] | HADDR[25:13] HADDR[12:2]
4x8Kx2Kx 4

25.3.4. NOR/ PSRAWM

EXMC NOR/ PSRAM LBank0 y NOR F APaSRMAAS RAAROM
CRAM O AEXMCBank®Regi Fme W H*"" NE[ x] (x=0.
G 4eRegiTon it H " A a

LAp 7 Region0O SQRPSRAMF A

Regi onf

t
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AHB

=
—

B

C

NOR/ PSRAM

258. NOR Fd HSh

HCLK :: 1

" EXMC_CLHKA

T A

i A

EXMC D

EXMC_CLK ¥

EXMC_A[25:0]
EXMC_A[25:16]

EXMC_D[15:0]

EXMC_NE[X]

x=0/1/2/3

a

¥
EXMC_NOE ¥
EXMC_NWE ¥

Qa

EXMC_NWAIT -

“H”

EXMC_NL(NADV) ¥

~| ||~

28. PSRAM o

EXMC D

EXMC_CLK

EXMC_A[25:0]

B

EXMC_D[15:0] ~

-~
Bl

EXMC_NE[X]

© x=0/1/2/3

EXMC_NOE

a

a [ |

EXMC_NWE

Qa

13

EXMC_NWAIT

EXMC_NL(NADV)

EXMC_NBL[1]

EXMC_NBLI[O] ¥

~ ~ |~ |V~~~ -]~ |~

25.SQPRRSRAM

EXMC D

EXMC_CLK ¥

EXMC_NEJ[O0] ¥

EXMC_DI[0]

EXMC_DI[1]

*~ SPISQPIQPI  ~

EXMC_D[3:2]

H~

~ SQPIIQPI  ~
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;

2 55. EXMXORPSRAMSRAM

SRAM

28%. EXMBORPSRAMSRAM

I F3LEXMCNOR PSRAM

AHB

U Q U o
R 8 16
R 16 16
W 16 16
NOR Flash R 32 16 Ne 2 EXMC
W 32 16 Ne 2 EXMC
R 16 16
R 32 16
R 16
W 16 a H™ NBL[T 0]
R 16 16
W 16 16
R 32 16 Ne 2 EXMC
PSRAM W 32 16 Ne 2 EXMC
R 16 16
R 32 16
w 8 16 a H™ NBL[I' 0]
W 16 16
W 32 16
R 8
R 16
R 16 8 Ne 2 EXMC
R 16 16
R 32 8 Ne 4 EXMC
SRAM and R 32 16 Ne 2 EXMC
ROM W 8 8
W 8 16 a H™ NBL[I' 0]
W 16 8
W 16 16
W 32 8
W 32 16
NOR Fl ash/ ASRAM
Fl U a Y1

EXMECSRAMROM PSRAM OR
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25%. NOR/ PSRAMG&
a w y B v '
CKDIV Ne HCLK 2 16
DLAT EXMC_CLK 2 17
BUSLAT / HCLK 0 15
DSET HCLK 1 255
AHLD G - - HCLK 1 15
ASET HCLK 0 15
257. EXMC
0 & &
DSET DSET
1 0 SRAM/PSRAM/CRAM
ASET ASET
DSET DSET
2 0 NOR Flash
ASET ASET
A 1 SRAM/PSRAM/CRAM WDSET DSET
EXMC_NOE WASET ASET
WDSET DSET
B 1 NOR Flash
WASET ASET
c 1 NOR Flash WDSET DSET
EXMC_NOE WASET ASET
WDSET DSET
D 1 G w WAHLD AHLD
WASET ASET
DSET DSET
AHLD AHLD
AM 0 NOR Flash /
ASET ASET
BUSLAT BUSLAT
NOR/PSRAM/CRAM
DLAT DLAT
E 0 PSRAM/CRAM
. CKDIV CKDIV
Q
DLAT DLAT
SM 0 NOR Flash /
CKDIV CKDIV
257. EXMC “EXMC NOR Fl ash/ PSRAM A
Ty k 25%. NOR/PSRAMaZ TI! ¥ & aH . b
U] Yi A EXMC_SNEGEIXMODE HNa
Y EXMC_SNTCE&MC_SNWTCF@Qx A
EXMC_CL)K CCK A CCKO NOR FHhash U
EXMC_CLK CCKI NOR Fl ash v EXMC_GLK

1T SRAM/ CRAM
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2 57.

(EXMC_A[25:0])
a
(EXMC_NEx)
(EXMC_NBL[1:0])
83q
(EXMC_NOE)
a
(EXMC_NWE)

(EXMC_DI[15:0])

2 58.

(EXMC_A[25:0])
EY
(EXMC_NEXx)
(EXMC_NBL[1:0])
8a
(EXMC_NOE)

a
(EXMC_NWE)

(EXMC_DI[15:0])

(ASET HCLK)

(DSET HCLK)

(ASET HCLK) (DSET HCLK) 1 HCLK
2 58. 17
B /B a v
EXMC_SNCTLx
31-21 G 0x000
20 CCK _e¢ U b
19 SYNCWR 0x0
18-16 CPS b_6¢
15 ASYNCWTEN b_6¢
14 EXMODEN 0x0
13 NRWTEN 0x0
12 WEN ob_oa
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 154 1
8 SBRSTEN 0x0
7 G ox1
6 NREN
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B /B a v
EXMC_SNCTLx
5-4 NRW b_e U
3-2 NRTP 6 _e6 O ~ NorFlash 2
1 NRMUX 0x0
0 NRBKEN ox1
EXMC_SNTCFGx
31-30 G 0x0000
29-28 ASYNCMOD
27-24 DLAT
23-20 CKDIV
19-16 BUSLAT EXMC_NEpd: 1 [}
15.8 DSET b_e U b " Q bwu DSET+1HCLK -
b u DSET HCLK -
7-4 AHLD
3-0 ASET b_e¢ U b

AT SRAM/ PSRAM( CRAM)

2 59. A

(EXMC_A[25:0])

OE

EY
(EXMC_NEX)

(EXMC_NBL[1:0])

LAY
(EXMC_NOE)

a
(EXMC_NWE)

(EXMC_DI[15:0])

(ASET HCLK)

(DSET HCLK)
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2510 AQ
| | | |
| f f |
(EXMC_A[25:0]) >‘< 1 } X
| | | |
a \ \ \ |/
(EXMC_NEXx) | |
L T T T
| } } |
(EXMC_NBL[1:0]) ) } } X
| | | |
sa T [ [ \
(EXMC_NOE) / 1 1 \
1 i i 1
a | \ / |
(EXMC_NWE) | | | |
| | | |
T | T T
(EXMC_DJ[15:0]) 1 < EXMC f 1
| | | |
‘ (WASET HCLK) ‘ (WDSET HCLK) ‘ LHCLK ‘
A Mg 6 Q " Ha
G
2 59. AT
B /B a \
EXMC_SNCTLx
31-21 G 0x000
20 CCK b_6¢ U b
19 SYNCWR 0x0
18-16 G 0x0
15 ASYNCWTEN b_e6 U
14 EXMODEN 0x1
13 NRWTEN 0x0
12 WEN o_oa
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 154 1
8 SBRSTEN 0x0
7 G 0x1
6 NREN
5-4 NRW b_e6 U
3-2 NRTP 6 _e6 U ~ NorFlash 2
1 NRMUX 0x0
0 NRBKEN 0x1
EXMC_SNTCFGX  ~
31-30 G 0x0
29-28 ASYNCMOD 0x0
27-24 DLAT
23-20 CKDIV
19-16 BUSLAT EXMC_NE[: 1V [ 1}
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B /B a Y
b_e¢ U b " b w DSET HCLK
15-8 DSET y
7-4 AHLD
3-0 ASET b_6¢ U b
EXMC_SNWTCFGX Q~
31-30 G 0x0
29-28 WASYNCMOD 0x0
27-20 G 0x00
19-16 WBUSLAT EXMC_NE[X: ¥ [
b_e U b " Q buw WDSET+1HCLK
15-8 WDSET :
7-4 WAHLD 0x0
3-0 WASET b_e¢ U b
2/ BNOR FIl ash
2511 2/ B
| | |
| f |
(EXMC_A[25:0]) ><‘ 1 X
| | |
a I | |/
(EXMC_NEXx) |
- 1 T T
| | }
(EXMC_NADV) | / \
| | |
8a \ \ /2
(EXMC_NOE) 1 ‘
1 1 1
a | | |
(EXMC_NWE) | | |
| | |
T | T
(EXMC_D[15:0]) 1 ; Yy & 1
| l |
‘ (ASET HCLK) ‘ (DSET HCLK) ‘

2512 20

(EXMC_A[25:0])

EY
(EXMC_NEX)

(EXMC_NADV) |

a
(EXMC_NWE)

(EXMC_DI[15:0])

|
&9 ‘
(EXMC_NOE)
|
i
!
|
|
|
T
|
|
L
|

(ASET HCLK)

T T
>
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2513 BQ
| 1 —
I | X
. N | I e
T 3 —
comon ) / N\
| | | |
oo 7 | A\
| | | |
codwe )\ | a
| | | |
| | | |
| WASET HOLK) | WOSET HOLK) | 1 HOLK |
2510 2/ B”
B /B a v
EXMC_SNCTLX' z B~
31-21 G 0x000
20 CCK b_e¢ U b
19 SYNCWR 0x0
18-16 G 0x0
15 ASYNCWTEN O_e U
14 EXMODEN 2 OxO B 0x1
13 NRWTEN 0x0
12 WEN 0_a
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 15w 1
8 SBRSTEN 0x0
7 G ox1
6 NREN 0x1
5-4 NRW 0_6 U
3-2 NRTP Nor Flash® 2
1 NRMUX 0x0
0 NRBKEN 0x1
EXMC_SNTCFGX' 2 | b B b~
31-30 G 0x0000
29-28 ASYNCMOD B Ox1
27-24 DLAT
23-20 CKDIV
19-16 BUSLAT EXMC_NE[X: 1 [
5.8 DSET b_e U b - Nb W DSET HCLK
7-4 AHLD 0x0
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(EXMC_D[15:0])

2515

B /B a Y
3-0 ASET b_e U b
EXMC_SNWTCFGX BQ b~
31-30 G 0x0000
29-28 WASYNCMOD B Oxl
27-20 G 0x000
19-16 WBUSLAT EXMC_NE[X: ¥ [ W
b_e U b " Q buw WDSET+1 HCLk
15-8 WDSET B
7-4 WAHLD 0x0
3-0 WASET b_e¢ U b
CiNOR FIl ash OE
2514 C
| | |
| f |
(EXMC_A[25:0]) X‘ 1 X
| | |
a ‘ \ |/
(EXMC_NEX) |
- 1 T T
| | }
(EXMC_NADV) | / \
| | |
ea \ \ V2
(EXMC_NOE) / \ ‘
1 1 1
a | | |
(EXMC_NWE) | | |
| | |
I | I
| } Y & |
| | |
| | |
| | |
|

(EXMC_A[25:0])

@)
o)

(ASET HCLK)

(DSET HCLK)

ES
(EXMC_NEX)

(EXMC_NADV)

83q
(EXMC_NOE)

44444\444444444

a
(EXMC_NWE)

(EXMC_DI[15:0])

L 44/

M #

(WASET HCLK)

G Q " Ha
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2511 C
B /B a v
EXMC_SNCTLx
31-21 G 0x000
20 CCK b_e U b
19 SYNCWR 0x0
18-16 G 0x0
15 ASYNCWTEN b_e6 U
14 EXMODEN ox1
13 NRWTEN 0x0
12 WEN b_¢
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 154 1
8 SBRSTEN 0x0
7 G 0x1
6 NREN ox1
5-4 NRW b_e6 U
3-2 NRTP Nor Flash' 2
1 NRMUX 0x0
0 NRBKEN ox1
EXMC_SNTCFGX  ~
31-30 G 0x0000
29-28 ASYNCMOD C 0x2
27-24 DLAT 0x0
23-20 CKDIV 0x0
19-16 BUSLAT EXMC_NE[: ¥ [ 1}
15.8 DSET b_6¢ U b ’b~w ~ DSET HCLk
7-4 AHLD 0x0
3-0 ASET b_e U b
EXMC_SNWTCFGX Q~
31-30 G 0x0
29-28 WASYNCMOD C 0x2
27-20 G 0x000
19-16 WBUSLAT EXMC_NE[: ¥ [ 1}
15.8 WDSET b_e¢ U b " Q ’b:ﬂ WDSET+1 HCLK
7-4 WAHLD 0x0
3-0 WASET 0_6 U b
Di b
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2516

(EXMC_A[25:0])

a
(EXMC_NEXx)

(EXMC_NADV)

83q
(EXMC_NOE)

EY
(EXMC_NWE)

(EXMC_DI[15:0])

2517

(EXMC_A[25:0])

(ASET HCLK)

A

(AHLD HCLK) (DSET HCLK)

a
(EXMC_NEX)

(EXMC_NADV)

83q
(EXMC_NOE)

a
(EXMC_NWE)

|
Exvc.piss) { ;
L |
(WASET HCLK) (WAHE‘D HCLK) | (WDSET HCLK) | 1hok
2512 D 7
B /B a \
EXMC_SNCTLx
31-21 G 0x000
20 CCK b_e U b
19 SYNCWR 0x0
18-16 G 0x0
15 ASYNCWTEN b_e6 U
14 EXMODEN ox1
13 NRWTEN 0x0
12 WEN O_o6
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 154 1
8 SBRSTEN 0x0
/ G Ox1
6 NREN §_6 @
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B /B a Y
5-4 NRW b_e U
3-2 NRTP b_e U
1 NRMUX 0x0
0 NRBKEN 0x1
EXMC_SNTCFGX  ~
31-30 G 0x0
29-28 ASYNCMOD D' 0x3
27-24 DLAT i
23-20 CKDIV
19-16 BUSLAT EXMC_NE[: 1 [
b_e¢ U b " b 4w DSET HCLK
15-8 DSET B
7-4 AHLD b_e U b
3-0 ASET b_e¢ U b
EXMC_SNWTCFGX Q~
31-30 G 0x0
29-28 WASYNCMOD D' 0x3
27-20 G 0x000
19-16 WBUSLAT EXMC_NE[X: 1 [
b_e¢ U b " Q buw WSET+1 HCLk
15-8 WDSET }
7-4 WAHLD b_e U b
3-0 WASET b_e¢ U b
Mi NOR FIl akh
2518
| | | |
| f f |
(EXMC_A[25:16]) ><‘ } 125:16) } ><
| | | |
a \ \ \ |/
(EXMC_NEXx) | |
- 1 T T T
| | } }
(EXMC_NADV) ) / } \
| | | |
ea T T \ S
(EXMC_NOE) / 1 \ ‘
1 1 1 1
3 | | | |
(EXMC_NWE) | | | |
| | | |
| T | T
(EXMC_D[15:0]) X‘ [151011 ; Y & 1
| | | |
| | A | |
(ASET HCLK) (AHLD HCLK) (DSET HCLK)
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2519
| | | | |
| f f f |
(EXMC_A[25:16]) ><‘ } [25:16] } } X
| | | | |
a \ \ \ \ |/
(EXMC_NEX) | | |
- 1 T T T T
[ [ | | |
(EXMC_NADV) | / } } \
| | | | |
ea / T T T \
(EXMC_NOE) | 1 1 1 ‘
1 i i i 1
a | | / |
(EXMC_NWE) | | | | |
| | | | |
| I | I I
(EXMC_DJ[15:0]) X‘ [15:0‘] >< EXMC s‘ 1
| l l l |
| | A | | |
(ASET HCLK) (AHLD HCLK) (DSET HCLK) LHCLK
2513 i
B /B a \
EXMC_SNCTLx
31-21 G 0x000
20 CCK b_e6 U
19 SYNCWR 0x0
18-16 G 0x0
15 ASYNCWTEN Ob_e U
14 EXMODEN 0x0
13 NRWTEN 0x0
12 WEN b_e¢ U
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 154y 1
8 SBRSTEN 0x0
7 G 0x1
6 NREN 0ox1
5-4 NRW 0_6 U
3-2 NRTP Nor Flash® 2
1 NRMUX 0ox1
0 NRBKEN 0ox1
EXMC_SNTCFGx
31-30 G 0x0
29-28 ASYNCMOD 0x0
27-24 DLAT
23-20 CKDIV
19-16 BUSLAT EXMC_NE[X: 1 [
b_e¢ U b " Q buw DSETHCLK
15-8 DSET
- b w DSET+1 HCLK -
7-4 AHLD b_e U b
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B /B a v

3-0 ASET |'f')=G O v

H :
w EXMC_ SNECASYNCWT EN T © g
w ~ ASYNCWTEN=1 (R A |7l'
U H” t EXMC_NOE/ EXMC_NWEH" !

Toata se@uPMBWXi T assekd BEL K ~ 25-17

o H” b EXMC_NEH~ '
maXwai 1_assedTAD0RES PAASIDLD PHASE T25-2

ToaTa se@(PMBAX| T_AsseRMDORES PARSE b pHhded H C LTK25-3"
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(EXMC_A[25:0])

a
(EXMC_NEX)

(EXMC_NWAIT)
NRWTPOL =0

(EXMC_NWAIT)
NRWTPOL =1

L
(EXMC_NOE)

(EXMC_D[15:0])

Toata_sefupd HCLK

4 HCLK

5
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281 Q

|
(EXMC_A[25:0]) X‘
a \
(EXMC_NEX)

(EXMC_NWAIT)
NRWTPOL =0

(EXMC_NWAIT)
NRWTPOL = 1

f
a I I
(EXMC_NWE) \ 1
I

|

| |
I |
| |
(EXMC_D[15:0]) [ \ ‘
| | 1
I I |
3 HCLK | 1HCLK
o " EXMC_CLK™ b " HCLK™ ~ n
LK ~ ~
EXMC_CLIE=s 25-5
i TCKDI V No ~ EXMC_SNTEFGXDEBV b
v A
1. B NOR FIl ash
DLAT H | EXMC_CLK A NOR
4 m.
NOR b’ EXMC_NADV H H T
NOR =DLAT+2 "~ 25-67
NOR " EXMC_NADV H H Toow
NOR =DLAT+3 ~ 257
2.
G EXMC_NWAIT T W A H” EXMC_SNCTLX
B NRWTEaN ~ B NRWTCFEG EXMC_NWAT T v
9 e B NRWTPOL EXMC_NWAT T A
NOR Fl ash T EXMC_SNOTNRWTENT
H [ EXMC_NWHAT & EXMC_NWAIT EXMC_NWAI W [
UR ~ A
EXMC_NWAIT '

NRWTPOL EXMC_NWAIT
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NRWTPOL EXMC_NWAI T

0 T EXMC_NWHAT TH .

NRWTCFG EXMC_NwWA1 T -~ [
NRWTCFG EXNMC_NWAT T =~ Nia v
A
EXMC_NWAT T p"EXM@ O 0
¥ a N 3t A
3. CRAM 0D * Ne
CRAMIT 5 60D " EXMC | w D :
ONe b~ EXMC_SNGTAXYS
4. S Mi 0D
G 0ob AHB Wil 1t EXM@ W
’ AHB w33 1t EXM®@ Ne 2 186
W 2 obp A
0 iNOR, PSRAM( CRAM)
2822 bp

B
H” G
Ne Au=G
CRAM A
y 1 D
D "\/l W

| | | | | | ‘ ‘
- D_D_D_D_D_D_D_D_D_D_D_D_D_D_U_D_AM_
| | | | ‘ ‘ ‘ ‘
EXMC |
(EXMC_CLK) | |

|
(EXMC_A[25:16]) ><

a
(EXMC_NEx)

|
(EXMC_NADV) \\—/
XY |
(EXMC_NOE)

|
|
|
|
—— —
e —— T
uE w —
(EXMC_NWAIT) 1 1 ‘ } } }
(EXMC_D[15:0]) i [315:01 v il>< v 2>< 14>_:< i
o e —
2514
B /B 2
EXMC_SNCTLXx
3121 G 0x000
20 CCK P,
19 SYNCWR
18-16 G o0
15 ASYNCWTEN 0x0
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B /B a \
14 EXMODEN 0x0
13 NRWTEN b_e U
12 WEN
11 NRWTCFG b_e6 U
10 WRAPEN 0x0
9 NRWTPOL b_e6 U
8 SBRSTEN oxr' 0 a
7 G 0x1
6 NREN b_e U
5-4 NRW ox1
3-2 NRTP 0_e O - ox1/0x2
1 NRMUX oxt 6 _e U b
0 NRBKEN ox1
EXMC_SNTCFGX -
31-30 G 0x0
29-28 ASYNCMOD 0x0
27-24 DLAT
23-20 CKDIV 3 * 0xI' EXMC_CLK=2HCLK
19-16 BUSLAT EXMC_NE[X: 1V [
15-8 DSET
7-4 AHLD
3-0 ASET
0Q i NOR, PSRAM( CRAM)
2823 0P Q
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