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1.1

1.2

2024.04.24

AT32F490 5 AT32F415 R [H

AT32F490 R ¥4z | 28 3L A LR ZFATI2F415 R 51, KX RN AT T AR R, Mo deih s
S5AT32F415F A L ROAIRE, R T AR,

A F AR

® ERHIE S MBS E SRl Nl R BB B T E SR

EZ57 Rid

4 ME, flinKeil. IAR. AT32 IDE

®1. ZR AR

AT32F490

AT32F415

ARG B F:4 216 MHz, APB1 120 MHz, APB2 ¥4 150 MHz, APB1 75 MHz, APB2 75
216 MHz MHz
7 RIS H T FPU HE 7
TR RIS A e B 7] | 500 ws 360 us
(LDO i Ih#EA )
RS QRG] 800 ps 600 ps
SRAM % 64/96 KB + 6 KB (3 #57 48 KB #1ffifk | 32 KB
L))
QSPI XHF -
PSRAM 2 M ZH NHF
JRBNIMEAR 20 KB, #F CAN/SPI/I2C 775 18 KB
(CEDAERE 84 64
32 i I 2% 141 24
B NE N 24 -
ACC R -
WDT SCRPERBEIR A A LS T 51 -
CMP - 24
ADC SCREIL R A AN CREIL R
DMA ¥ FF DMAMUX A FF DMAMUX
12C 34 24
SPI/I2S 341 24
SDIO - 140
USART/UART 8 41 541
OTGFS & & Ui sl 5 8 />IN, 8 4~ OUT(H & ¥ /4 0) 4/~ IN, 4 > OUT (&35 55 0)
OTGFS EHLEEN 4 | 16 1 8 1
Voo {4t B L 24~36V 26~3.6V
Vaar it - XHr
AT R 16.7 mA@72 Mhz #ME4TT 24.6 mA@72 Mhz #ME4TTF
R o ARARE 2 HL U 13.2 mA@72 Mhz 44T 19.7 MA@72 Mhz #M&4TT
JUAY PR IR A5 2 (LDO 465 pA 680 PA
RTIFERL ) f i
JURIAF AL EC R 3.7 pA 6.6 YA

hRAs 2.0.0
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2024.04.24

TR

AT32F490 5AT32F415 R FIAH A (25 T 5 51 A L3425, [RGPIOSNMEIIAE, & 5] xS S
AN I RE T VEGR S 2 0t R A O BEE T

JA SR A R A

WG LAT32F490 5 AT32F415# & 7E R Gt B AR In# s shisa. (HH4AT32F490 % Nk A
SRAMJEZHE G, BOOTIRASHAE, M REGE M ILE I E s, B4 F B E A A4 RE
T INECH A A

AT32FALS{EIESE 3 SR IS N RIT/RHIXT NG R, KA FBOOTOLBOOTLARA 735l X
BOOTOMIBOOTL 5| ALy L F-

% 2. AT32F415 J33HER,

Boofﬁﬁfoom REIBA B
X 0 ¥ Flash P Flash 154 )8 5% 8]
0 1 Ja B ARG X B R BRI AREG IX A a3 3l A
1 1 Ak SRAM AR SRAM 184 JE 5h 25 8]

AT32F4907E L1 o A 2U 1Bl R RTINS MR R, R HBOOTORZ KR BOOTOS| fiI_L 1) H
F, nBOOTLX N A &Gt E#EIX (USD) Bl RS & 7T (SSB) HIAnBOOT1HIME

% 3. AT32F490 3 3hE =,

nBOOﬁﬁﬂTOOTO LS A=A
X 0 ¥ Flash EHE T Flash /£ 4)8 sh = [A]
1 1 AR ARG X P 3 SR ARG X A 3 28 )
0 1 A SRAM R A SRAM {E i 2h 2 8]

hRAs 2.0.0
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4.2

2024.04.24

BT
HhBEx H

AT32F4907E 45 i 43 FIAT32F 415X LL I i R FE R 1, B /D437 T IhREM T R s E Hr ik
Tho WX IX B AN A TR AR N E L OFE P T R A TAE IE S 25 AN R sh BE AT 2 3 R

x 4. SPEFREME

i d AT32F490 AT32F415 s

51 e EERE ]
PWC Y Y NA B He A
CRM Y Y A By HA
CMP NA Y NA A
FLASH Y Y NA Hl oy He s
GPIO Y Y AH I AR
IOMUX NA Y NA A
SCFG Y NA NA A
EXINT Y Y HH A A
DMA Y Y NA oy HA
CRC Y Y NA frteoy £
12C Y Y AHTE] HeA
USART Y Y AHTE] oy HA
SPI Y Y AHTE] oy A
QSPI Y NA NA ANHEA
TMR Y Y IR By He s
WWDT Y Y NA TERHA
WDT Y Y NA TEARFA
RTC Y Y IR By He s
ADC Y Y HH A A
CAN Y Y AH A TERHA
OTGFS Y Y AHTE] oy A
ACC Y NA NA ANHEA
IRTMR Y NA NA HA
SDIO NA Y NA TR
DEBUG Y Y NA TR
I2SF NA Y NA HE

Thie X 5l

AREERIAATI2FA90 R 5| 5AT32F415 RAIE XA Dhfae B ZESR:, iidF 2 H|55AT32F490 R %)

RIAT AL

% 8|

hRAs 2.0.0
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4.2.1

2024.04.24

T AR

® UL NVE4IIH] HAT32F490 5 AT32F 415 bl e 45 X i) F1 A 28 it & o5 £

R 5. FHSBGXRER

. AT32F490 AT32F415
" e Hhk B Hhk
QSPI 0xA0001000 N/A N/A
DMA2 0x40026400 0x40020400
DMA1 AHB 0x40026000 0x40020000
FLASH 0x40023C00 AHB 0x40022000
CRM 0x40023800 0x40021000
SDIO1 N/A N/A 0x40018000
GPIOF 0x40021400 0x40011C00
GPIOD 0x40020C00 0x40011400
GPIOC AHB 0x40020800 APB2 0x40011000
GPIOB 0x40020400 0x40010C00
GPIOA 0x40020000 0x40010800
ACC 0x40017400
I°SF5 0x40016000 NA NA
TMR11 0x40014800 0x40015400
TMR10 0x40014400 0x40015000
TMR9 0x40014000 APB2 0x40014C00
EXINT APB2 0x40013C00 0x40010400
SCFG 0x40013800 N/A N/A
ADC 0x40012000 APB2 0x40012400
USART6 0x40011400 N/A N/A
USART1 0x40011000 0x40013800
IOMUX N/A N/A APB2 0x40010000
TMRA1 APB2 0x40010000 0x40012C00
UARTS8 0x40007C00
UART7 0x40007800
DAC 0x40007400
CAN2 APB1 0x40006800 N/A N/A
CAN1 0x40006400
1°C3 0x40005C00
SPI3 0x40003C00
CMP N/A N/A APB1 0x40002400
TMR14 0x40002000
TMR13 0x40001C00
TMR12 APB1 0x40001800 N/A N/A
TMR7 0x40001400
TMR6 0x40001000
TMR5 N/A N/A APB1 0x40000C00
- - Qﬁ_ I - k7 2.0.0
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422 YHEE

® AT32F4905AT32F415%) LL1E b5 e o W m) & 5840 LA X 531

K 6. FHIAEER

A AT32F490 AT32F415
0 WWDT WWDT
1 PVM PVM
2 TAMPER TAMPER
3 ERTC_WKUP ERTC
4 FLASH FLASH
5 CRM CRM
6 EXINTO EXINTO
7 EXINT1 EXINT1
8 EXINT2 EXINT2
9 EXINT3 EXINT3
10 | EXINT4 EXINT4
1 DMA1_CH1 DMA1_CH1
12 | DMA1_CH2 DMA1_CH2
13 | DMA1_CH3 DMA1_CH3
14 | DMA1_CH4 DMA1_CH4
15 | DMA1_CH5 DMA1_CH5
16 | DMA1_CH6 DMA1_CH6
17 | DMA1_CH7 DMA1_CH7
18 | ADC1 ADCH1
19 | CAN1_TX CAN1_TX
20 | CAN1_RX0 CAN1_RX0
21 | CAN1_RX1 CAN1_RX1
22 | CAN1_SE CAN1_SE
23 | EXINT9 5 EXINT9_5
24 | TMR1_BRK_TMR9 TMR1_BRK_TMR9
25 | TMR1_OVF_TMR10 TMR1_OVF_TMR10
26 | TMR1_TRG_HALL_TMR11 TMR1_TRG_HALL_TMR11
27 | TMR1_CH TMR1_CH
28 | TMR2 TMR2
29 | TMR3 TMR3
30 | TMR4 TMR4
31 12C1_EVT 12C1_EVT
32 | I2C1_ERR 12C1_ERR
33 | 12C2_EVT 12C2_EVT
34 | 12C2_ERR 12C2_ERR
35 | SPI1 SPI1
36 | SPI2 SPI2
37 | USART1 USART1
38 | USART2 USART2

2024.04.24
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frE AT32F490 AT32F415
39 USART3 USART3
40 EXINT15_10 EXINT15_10
41 ERTCAlarm ERTCAlarm
42 OTGFS1_WKUP OTGFS1_WKUP
43 Reserved Reserved
44 TMR13 Reserved
45 TMR14 Reserved
46 Reserved Reserved
47 Reserved Reserved
48 Reserved Reserved
49 Reserved SDIO1
50 Reserved TMR5
51 SPI3 Reserved
52 USART4 UART4
53 USART5 UART5
54 TMR6 Reserved
55 TMR7 Reserved
56 DMA2_CHH1 DMA2_CH1
57 DMA2_CH2 DMA2_CH2
58 DMA2_CH3 DMA2_CH3
59 DMA2_CH4 DMA2_CH5_4
60 DMA2_CH5 Reserved
61 Reserved Reserved
62 Reserved Reserved
63 Reserved Reserved
64 Reserved Reserved
65 Reserved Reserved
66 Reserved Reserved
67 OTGFS1 OTGFS1
68 DMA2_CH®6 Reserved
69 DMA2_CH7 Reserved
70 Reserved CMP1
71 USART6 CMP2
72 12C3_EVT Reserved
73 12C3_ERR Reserved
74 Reserved Reserved
75 Reserved DMA2_CH7_6
76 Reserved Reserved
77 Reserved Reserved
78 Reserved Reserved
79 Reserved Reserved
80 Reserved Reserved
81 FPU Reserved
82 UART7 Reserved

2024.04.24 - - E/NMR - I fR7 2.0.0
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frE AT32F490 AT32F415
83 UARTS8 Reserved
84 Reserved Reserved
85 12SF5 Reserved
86 Reserved Reserved
87 Reserved Reserved
88 Reserved Reserved
89 Reserved Reserved
90 Reserved Reserved
91 Reserved Reserved
92 QSPI1 Reserved
93 Reserved Reserved
94 DMAMUX Reserved
95 Reserved Reserved
96 Reserved Reserved
97 Reserved Reserved
98 Reserved Reserved
99 Reserved Reserved
100 Reserved Reserved
101 Reserved Reserved
102 Reserved Reserved
103 ACC Reserved

4.2.3 ADC 0
® AT32F4907EAT32F4151ADCH Al Fift AT 17 0 ThRe Iy @ B AFR: CIf0 4y 22 R an R 3R

o UMZEH
(AN0115_AT32F415_ADC_Application_Note)
£ 7.ADC EOER
ADC AT32F490 AT32F415
RAE SCRE 2 F 256 AR R X FE
7340 R 2~17 AR B SR 2/416/8/12/16 4345
Ah fib R - E[ONsaplib S I o i
TMR1_TRGOUT TMR1_CH2 TMR1_CH1 TMR1_TRGOUT
TMR1_CH4 TMR1_CH3 TMR1_CH2 TMR1_CH4
TMR2_TRGOUT TMR2_CH4 TMR1_CH3 TMR2_TRGOUT
TMR3_TRGOUT TMR3_CH4 TMR2_CH2 TMR2_CH?1
TMR9_TRGOUT TMR9_CH?1 TMR3_TRGOUT TMR3_CH4
TMR1_CH1 TMR6_TRGOUT TMR4_CH4 TMR4_TRGOUT
EXINT_Line11 EXINT_Line15 EXINT_Line11 EXINT_Line15
OCSWTRG PCSWTRG TMR1_TRGOUT TMR1_CH4
OCSWTRG PCSWTRG
TMR1_TRGOUT TRM1_CH1
EVE/IEIN I SCHFCPUBLEUFIDMALLHY X RFCPULEUHIDMA I
2024.04.24 - - £ 12R1 - - FRZ 2.0.0
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ADC AT32F490 AT32F415
DMASZEEDMAMUX, SIBERCE B MRS, HAR | DMAR R SZRERE @ B fsn sk, Bk
Z#DMAHE [ % DMA #1

4.24 CRMZEDO

® AT32F490fJCRMEED (W4 5EAEH) S5AT32FA155F L AFELEERRIX A, AR . T8

BRI ) R

1. PLLACE, AT32F490PLLRH RiFtiz, AR : PLLCLK = (PLLZHH & *
PLL_NS)/(PLL_MS * PLL_FP), AT32F415[AH 3 # 2R is sf o bt RIS 1
$iAR: PLLCLK = (PLLZ %4 * PLL_NS) / (PLL_MS * PLL_FR), B AEHA
: PLLCLK = PLLZ#%Hf %l * PLL_MULT.

2. HMEITEMIRIIFE, FEENBERRBRT, PIHC B AN AP O] . AT32F490%: MM AL AT DL
FhECE, AT32F415H S HSRAMAIFLASH AT it B L I .

3. AT32F490% ¥ BEHEXTECE HICKE#AE N RGPy, SCHp s B G B 4 RGN

B,
4. AT32F49037 #FHICK 48MHz B 42 ftUSBI 41, AT32F4154 3 .
o URiEF*

(ANO117_AT32F415 CRM_Start_Guide)
4.2.5 DMA#0O

® AT32F4151IDMAST RF[E g Wb FlatE pL s AT32F490fDMASZF DMAMUX (3R I
ft. DMAiEKFEIEINRE. DMAERARRIIAE) , THRESEINEE.

4.2.6 Flash 0O
o EENFEFRKD X R P RGEIRIX (bl NG FTX ], AR R &
3 8. Flash Ffis X Huht 3= 7

frE AT32F490 AT32F415
A SRR AR IX 0x1FFFA400-0x1FFFF3FF 0x1FFFACO00-0x1FFFF3FF
H P 2G50 X 0x1FFFF800-0x1FFFFOFF 0x1FFFF800-0x1FFFFBFF
o P EIESNEFERF (Bootloader) K, W — IR B 3R AARS X BC B pl— B F
T P XA A

®  AT32F415%5 Ry A LLRF H T R EAAAERS H2 AT (64K 71, 128K FITINAE,
IKFAIT; 256K FHHINTE, 2K FHH/T) 3 AT32F4905 {344 — A A T4 = 15 4%
PR AK B RL

® AT32F415% 4= X 43 NN fe VFI-Code it 25 3 B 5 4 22 4 12 X AN Fo ¥ D-Code it 28 13 B $
P2z 2 EX ;. AT32F490% 4 JE X ¥ 0 Nie A X SMERE X . 854 X IOV, MEM X AT 4 13 B

4.2.7 SERHETSF ERTC #:0

® AT32F4905AT32F4157F S B4 3 704 LA R X 51«
1. AT32F490HF NZHM21hRE, AT32F4157 .
2. AT32F4907Veatdl [, AZHiVearfibi, AT32F4156 Vearol B, LHEVearfLi.

2024.04.24 #1301 &2 2.0.0
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4.2.8 EXINT FHiik#e

® {EANERHMTECE T, AT32F490FIAT32F415/F7F —E M 2. AT32F4151%H
IOMUX_EXINTCX &7 2 3E 4T AMEE B B B, AT32F490i@ i FHHSCFG_EXINTCXZF A7 25 it
ITECE . b HIEEXINTCXZE A 2 G Hihk 2 A4 7 2028, EXINTXEC B 17 X —FE.

429 GPIO

® AT32F490F1AT32F415/GPIOTSREX HIfiA R
AT32F490:
GPIOFt Eifid GPIOX_CFGR. GPIOx_OMODE #1 GPIOX_PULL iX =AN%17seskidkiT, X

=R B TRCEVOTARR. fay B AI/O B 5. /O_E T Hfic & AE WS X 1 H
NI AR SR 2 Y D g AT A A R

DHFTE IIOFE(}E20 mAMK FE - F4r i B8 /. BOOTOE R AL #rifE NPFLLfE FH .

AT32F415:

GPIOA: &iEid GPIOXx_CFGLR Al GPIOX_CFGHR W M2Ff7 s KitbtT, XM 2rA7 sehE g e
PUFUO TAEREA U0 B FRIIMECE o 1/O 1 ic B AU N TAEBE A A2 24

o RiZE
(AN0119_AT32F413 415 GPIO_Application_Note)
4.2.10 12C 80O

® AT32F4905AT32F4157E12C I KIX F, W& B EAFE .

AT32F490 IPCHH L FAT32F415 1PCHE 28 B AR ., Fghn 7 3gamPid i (fast mode
plus, #E1 MHz) Iffig.

o MHFE
4.2.11 IOMUX

® AT32F490F1AT32F415/IOMUXE FHZhREIX HIAR U T
AT32F490:
AR AN EAE FH B ThRE R, #0 1/ORL B NS FHIhEE, Z 54 REIE i FHIIOThRE
5| B K e b K GPIOX_ MUXLAIGPIOX_MUXHIX —ZH 27 /7 #s #H AT IC & .
AT32F415:
I/OIE S F Dhe e B B T B A B St = i, USART_TX 5| I RZAC B 2 52 H D etk
#, TIUSART_RXH| ML & ki N a2 sidm AN _Fdi .
NEEAR B2 RSN RIOTI REXCR:, FIKG L8 5 F D) Re SR 3 HAh 5L o >R
IOMUX_REMAPX 27 {7 2 AT &4 5 51 B = HEC E .
o UMZE
(AN0119 AT32F413_415_GPIO_Application_Note)
4.212 PWC #0

#£9.PWC ENER
PWR T H AT32F490 AT32F415
FEpLI R 3] 3 > WKUP 5] i 1/~ WKUP 5]
WEBHUE T3 | SORFRBERERR BRI TR 0 R TR R | N3k

2024.04.24 #1401 &2 2.0.0
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PWR I H AT32F490 AT32F415

HWHMIRTIFELBE -
SR P LS TR A Y AR SR

AT32F490 5AT32F41528F IPWCH: [ 22 R N 3R Py . AT32F4907EAT32F415E Al 34
F TR MU IWKUP S| L, - DL 5 2 RN 375 .

AT32FA90 48 1 1F N P REEIRASE QA i A 500 H R 1 15 28 A MIR D RE T R, )R b DhRe s v]
TR o R R AR X S B S ARG ) D FE A

AT32F49038 7 WIBLDOM) HL R B Th e, {d FH b Dhfe vl i — P AMCUTE RN REAI ThFEZ
[ B A4

4.2.13 SPI ¥01

AT32F49048 F1E IR B AT32F41511SPIFT B ThEE M ATHE T, B 1 a0+ Thfk:
1. SCEE34, @EidSPI_CTRL2AF (745 IMDIVIENTE Hill A2 KT )5 -
2. TR, J@iESPI_CTRL2Z A7 8 I TIENTE HIA RIS o

4214 ZEEXFFEO

AT32F490°% 4 2 X [ BT S AT32F415 M LU A A flidb, A7 7EAmiE 5

4.2.15 TMR 01

AT32FA90/I TMRANAY JE e i 28 (TMRL) [EE B W% 7% (TMRX_RPR) N16/.%F
1745

AT32F490f TMRAMN& T 17 et 28 (TMR9/10/11/13/14) K HE L 247 2%

(TMRX_RPR) , Zi{7a%N8HL,

AT32F490fJ TMRAMN& 1 7 it %% (TMR9/10/11/13/14) DMAMISEThRE, W] LUEL
TMRXx_DMACTRLFITMRX_DMADT %7 17 % B 35 il A7 AT L B
AT32F490J TMRAN A1 1 el 28 (TMR9/10/11/13/14) R ZEAKEThRE, A LAERE
TMRx_BRK 27 /728 1 M % {7 (OEN/AOEN/BRKV/BRKENZS) #HTHC & .
AT32F490/ ) TMRAMNMEH 1 1 et 28 (TMR9/10/11/13/14) H4MEE, ] LUEITMRX_CCTRL
AT A AH A ST AT E

AT32FA90/ I TMRANAHI I 7 & I 2% (TMR1/9/10/11/13/14) R ZE4 NP ThfE, v Ll
TMRxX_BRKZ 17 #5 1 BK 42 Hil A7 3E 4T 1 224 N S8V L &

4.2.16 WDT £

AT32F490/WDTAM KT T T I Thie, Bridre R AR AU 20 N s b H B RE, HAThEE
HIE, BAfE3E2s, AT32F490[H R34 AT32F415.

4.2.17 USART M1

2024.04.24

AT32F490 % 7E (1 B AT32F 415 USART T DhRE I 3Eat b, 47 J@ 7 3840 3 ohfg
1. HETXIRXAHIhRE .

MR SA85iH THAH I .

W TR B R

PR R I (MSB/LSB) L&

B TXIRX 5| AR 14 e &

a r wDn

£ 15W k7 2.0.0
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4218

2024.04.24

6. HrIDTHEIEAL AL E
7. HT R A I Fh Y

BEEBRBF S ENE
®  AT32F4901# IR AL RAs 45 /) 5 ATI2FA1546 £ 5, FrttEE i B .
£ 10. AT32F415 5 B f5 RS 4 it

#5 ¥ B/ME HARE BXME | B
TL Vsense XT3 B 2R P - 2 15 °C
Avg_Slope | FHIRtE -4.13 -4.34 -454 | mv/°C
Vs E25 °CIF f) #L & 1.26 1.32 1.38 %
tsTART e avaingle) - - 100 us
Ts_temp i BGREER, ADCRAERT [H] - 8.6 17.1 us
£ 11. AT32F490 i5 B & B ast
e 2 A w/ME HRIE BKME | B
Ta=-10~+70 °C - +1 +2
T Vs AH XTI R 4R P 1 °C
Ta=-40 ~ +105 °C - - +3.5
Avg_Slope | TH#I% - -1.59 -1.69 179 | mvieC
Vas 7E25 °CHY ff) B [ - 460 490 520 mV
tsTarT L] - - - 20 us
Ts_temp LSRR, ADCRFEN A - 5.1 - - us

B 1. AT32F415 Vg YR B BRAR ih 28 1]

1.70

1.60

1.50

1.40

1.30

Vsense (V)

1.20

1.00

0.80
-40-35-30-25-20-15-10-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100105

Temperature (°C)

# 16 W k7 2.0.0
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B 2. AT32F490 Vg XiHiE FE ERAR th 28 &

650

600

550

Vrg (MV)

450

400

350
-40-35-30-25-20-15-10-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 80 95 100105
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