B it

Datasheet

APM32F415xG
APM32F417xExG

FT Arm® Cortex®-M4F WK 32 fr i) 2

RRA: V1.7

CCCCCCCCCCCCC



7= R
Pk

A FPU f#) 32 fi2. Arm® Cortex®-M4F
W%
B 168MHz T/E#i%

s AEO
Flash: &&= N 1TMB
SRAM: %% (192KB) +#1)r (4KB)

EMMC: > #f CF .SRAM. PSRAM.
SDRAM. NOR #l1 NAND 7#fi 2%

e

HSECLK: SZkF 4~26MHz #Mi A/
Vi B AR e

LSECLK: 3(#F 32.768KHz i f4/M &
RSk o

%SICLK: R HER 16MHz RC #:%

LSICLK: ¥ 28KHz RC #E % &
PLL1: E8i#H%, FH DU AN 2 3000 & Fa

IR

PLL2: L1445 128 $EALm Bi(5 5 18t
FHER,  H=AS S0 & i A

IR S RIEEHE

Vop JuHl: 1.8~3.6V

Vopa Ju#H: 1.8~3.6V

K B FYE Vear Y6 1.65V~3.6V

SCEF B A/ LR IR AT
(POR/PDR/BOR)

SCHF A g A LY L IR A DI 4 (PVD)
fRIhFER

SCHRFHERR . FHL. AL =R
DMA

1~ DMA, &1 DMA £ 8 M,
316 4

WHWiREN

JTAG

SWD

/0
% H 140 1~ 1/0
JITAT 1O n] LA 21415 o b 17

www.geehy.com

w®ZH 139 M- BV K /0
BB

4 /~ USART, 2 4~ UART, ¥ ff
ISO7816. LIN F1 IrDA 3k

31 12C, 7 SMBus/PMBus
3/NSPI (2/4NATE A 12S)

24~ CAN

3/~ USB_OTG #ihi| #

14> SDIO #:[1

RSN
34~ 12 fiiff) ADC
2/~ 12 /iif*) DAC

SE R A%

2 AT 7 JEIE PWM it () 16

DLERZUEI 2 TMR1/8, SCRFAEIX 2L A

AR 240 NS D e

2 /> 32 friEH E R 2 TMR2/5, &4

FERTES A 4 AMIIEIE AT LUK A\

%if&\ W . PWM 5 kbt 2
He

8 A 16 fid il e 25 TMR/3/4/9/10/

11/12/13/14, BRAERI A 2 AT

EIE T AP R Gan AR HH ECAR S

PWM 5ik i 4055 Dy e

2 /> 16 frEEAE N 2 TMR6/7

2 ABEITHEN I — AN E
IWDT A—/N& D& 14 WWDT

14> 24 (L B IR RS e it 45 Sys Tick
Timer

RTC

SCHFH P hfe
ARV AU 2T 410 2 0 E SInge i

CRC & ¥5

CRYP & % $t
HASH &5 4b 2%

[ %% 5

BN

SM3
SM4

96 firME—#t% ID

Page 1



3.1
3.2
3.3

4.1.1
412

413
4.2

4.3
431

432
4.4

4.4.1

442
4.5

451
452
453
454

455
4.6

461

46.2

463

FEBIREEE ..ot 1
T L= TSP 6
E 1= SO U OO ORI 8
Tl TSSO TTSTSTSTRTRRON 8
FUHIIIBETHIR ©.ooeeeeeeeeee ettt 11
GPIO EFHIHBERELE ..oeoeveeeeeeteeeee ettt sttt 35
BB oot 54
FRGEZERE ottt bbb 55
FRGEHEIE oottt ettt ettt ettt ettt ettt atens 55
HIEEBIEER .ottt ettt 56
JEBIBLEL oo 58
DI 1ttt Attt bbb bbbttt a s 58
T B 1vocvoevsvse ettt 59
HRE IR ITEBIEZINVIC) oo 59
G Rl e (| TS 59
S PSSRSO 59
AL E AP BAFAEIETIRR CEMMOC) oottt ettt es et eseeseeneeneeneeneas 59
TR EIRBEFEATIETT (LCD) ottt 59
B ettt Rt R et R et R R et R R et R e R et et e R et et et et r e et ne e e 60
I TSP 60
K PRSPPI 62
R L SO TSTPR 62
RS I PSPPSR 62
L 52 TSRS 62
FEL B B TS AT BH oot 62
Ny =SOSR 62
T B oot 62
ey e kSOOI 63

www.geehy.com Page2



A7 ARIHEEIEIR oottt 63
B8 DMA ..ottt ettt ettt enaeseneenan 63
e R T OO 63
L O L = OO 64
B.10.1 USARTIUART ..ot n e en e, 64
BA0.212C ..ottt 64
B10.3 SPUIZS ..ottt 64
B.10.4 CAN ..ottt 64
B.10.5 USB_OTG....coeeeieeeeeeee oottt 65
L I 1T o 1 PSP 65
B.10.7 SDIO ...ttt 65
AT I oottt ettt n et en et en et en s 65
S Y T OO 65
- o 7 @ OO 66
BA2 0 TEITES oottt 66
e T T = 0T 67
I T o - TSP 67
B4 RNG ..ottt sttt sttt 67
415 CRYP JIZEAEEEZS ..ottt sttt 68
A6 HASH AEFEES oottt sttt ettt 68
e A 0 T TR 68
B8 CRC ..ottt ettt ena e 68
BAQ JIBEBEIE oottt ettt ettt 68
B.19.T BN oottt ettt ettt n e 68
B.19.2 SMB ..ottt ettt ettt 68
B19.3 SMA ..ottt ettt 68
5 R 69
T T o < OO U TR 69
o I B - G N [ 52 N TR SRRP R TSRPRR 69
51,2 T Bttt Rt R bRt E Rt s st et n et n et et e e nene s 69
B.1.3 BT HIZR oottt et et e e ae e ae e e teeraeateer b e e re e reareere s 69

www.geehy.com Page3



D14 HITETTZE oottt et R et h e ARt a et s et bRttt et et n e te s ne et e ene e 70
o BT = = RO SERTS TSR PRPRSRP 71
5.2 G TAEZME TR oottt 71
5.3 AR B R ATIE M o vveveveveeseeeeeiees ettt ettt bbbttt 72
5. 3.1 B R R TE ettt 72
5.3.2 BERBUE HUERFTE oottt 72
5.3.3 BRI HLIEFTE oottt 72
5.3.4 FEHUITEL (ESD) eitiuiiieieiteietestest sttt ettt sttt s et se st e e st e b et se et ne et n ettt e ne et ene e 73
5.3.5 FHARRET (LUD oottt 73
B AT BB ettt 73
B FIASH BT ..ot 73
5.5 I ottt 74
5.5.1  AMIETBITEIFTE ..ottt st 74
5.5.2 BB BITERETE ..ottt ettt ettt 75
55,3 PLL FIE oottt 75
5.6 L G i T oottt e b e aeRe b et te et et be et eneetennere e 76
5.6.1 L HB/BHUEFIE ..o 76
5.6.2 PRI ALATELIEEE BB IEIINR ..oovoovo e 76
BT IHAE e 77
5.7 IHFEMIHRIRI L.ttt 77
B5.7.2 FEATHEIRIIFE ovooveeeeeeeee et 78
5.7.3 BEHRAEIRIIFE oooovooeieecececcee e 81
574 FEHUBIRIIFE oo 82
5.7.5 FEHUBIRIIFE oot 82
7.8 AMBEIIEE c.ovoveeeeeeeceeeee et 82
577 BABIRIIFE oo 85
5.8  ARIIFEBEIUIRIZITIH] L..ooitieiiiecee et 85
5.9 O B IIEFIE oo 85
540 NRST BT ..cvoveeeecececeece ettt 88
BAT BB BN evoeveeveeseiee ettt 88
5111 120 AMEEEFVE oo 88

www.geehy.com Page4



R RIS S I AN = USRS 89
TR A 1 SRRSO 91
B A2.0 ADC oottt ettt 91
D12, 2 DAC .ottt 93
B BB R e 94
L I O o =k T e = SRS U SR ORROURURRRN 94
8.2  LQF P4 B B B oo et 96
8.3  LQF P00 B 5 oot 99
B.4  LQF PO 0 I oot ra s 102
T BB B R e, 105
A I 5 N =SSOSR USSR 105
T2 AR T oottt ettt ettt 106
B AT B B e, 108
(e T g =2 B - 7 5= b SRS 109
L 3 5 USRS 110

www.geehy.com Pageb5



2 EER

APM32F415xG 417xEXG 7= i DI BEFI AN BC EiE S0 R % .

F#% 1 APM32F415xG 417XExG R 51 Fr e a4

=i APM32F417 APM32F415
Liesy VET6 | VGT6 | ZET6 | ZGT6 | IET6 | IGT6 | RGT6 VGT6 ZGT6
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Fk% 3 APM32F415xG 417xExG 1% 5| 17 5 HE ik

B
(BAL)EHIThRE)

Bk

S5ty

SRR

FmZhee

LQFP64

LQFP100

LQFP144 | LQFP176

PE2

1/0

5T

TRACECK,

SMC_A23,

ETH_MII_TXD3,

EVENTOUT

PE3

I/0

5T

TRACEDO,
SMC_A19,

EVENTOUT

PE4

I/0

5T

TRACED1,
SMC_A20,
DCI_D4,

EVENTOUT

PES

I/0

5T

TRACED2,
SMC_A21,
TMR9_CH],
DCI_DS,

EVENTOUT

PE6

I/0

5T

TRACEDS,
SMC_A22,
TMR9_CH2,
DCI_D7,

EVENTOUT

Veat

P18

I/0

5T

EVENTOUT,

DMC_CAS

RTC_TAMP1,
RTC_TAMP2,

RTC_TS

PC13

I/0

5T

EVENTOUT

RTC_OUT,
RTC_TAMP1,

RTC_TS
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(ARG HITHAE)

(=R

SRThRE

BN S B LQFP64

LQFP100

LQFP144

LQFP176

PC14- OSC32_IN

(PC14)

1/0

5T EVENTOUT

OSC32_IN

PC15- OSC32_0OUT

(PC15)

1/0

5T EVENTOUT

0SC32_0OuT

10

PI9

I/0

CAN1_RX,

5T

EVENTOUT,

DMC_RAS

11

PI10

1/0

5T

ETH_MII_RX_ER,
EVENTOUT,

DMC_CS

12

PI11

/1O | 5T

OTG_HS_ULPI_DIR,
EVENTOUT,

DMC_BA

13

14

Vss

15

Vbp

PFO

/0| 5T

SMC_AO,
DMC_A10,
12C2_SDA,

EVENTOUT

10

16

PF1

/o | 5T

SMC_AL,
DMC_AOQ,
12C2_SCL,

EVENTOUT

11

17

PF2

/o | 5T

SMC_A2,
DMC_AL,
12C2_SMBAI,

EVENTOUT

12

18

19

PF3

/o | 5T

SMC_AS,

ADC3_IN9

DMC_A2,

13
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R *
=313 HHheE Fmzhee LQFP64 | LQFP100 | LQFP144 | LQFP176
@) | 2
EVENTOUT
SMC_A4,
PF4 o | sT DMC_A3, ADC3_IN14 - - 14 20
EVENTOUT
SMC_AS5,
PF5 o | sT ADC3_IN15 - - 15 21
EVENTOUT
Vss P - - - - 10 16 22
Vop P - - - - 11 17 23
TMR10_CH1,
SMC_NIORD,
PF6 o | sT ADC3_IN4 - - 18 24
DMC_A4,
EVENTOUT
TMR11_CH1,
SMC_NREG,
PF7 o | sT ADC3_IN5 - - 19 25
DMC_AS5,
EVENTOUT
TMR13_CHL1,
SMC_NIOWR,
PF8 /o | 5T ADC3_IN6 - - 20 26
DMC_AS,
EVENTOUT
TMR14_CHL1,
SMC_CD,
PF9 /o | 5T ADC3_IN7 - - 21 27
DMC_A7
EVENTOUT
SMC_INTR,
PF10 /o | 5T DMC_A8 ADC3_IN8 - - 22 28
EVENTOUT
PHO-OSC_IN
/o | 5T EVENTOUT OSC_IN 5 12 23 29
(PHO)
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R *
=313 HHheE Fmzhee LQFP64 | LQFP100 | LQFP144 | LQFP176
@) | 2
PH1-OSC_OUT
o | sT EVENTOUT 0OSC_OuT 6 13 24 30
(PH1)
NRST /0| RST - - 7 14 25 31
OTG_HS_ULPI_STP,
PCO /o | 5T ADC123_IN10 8 15 26 32
EVENTOUT
ETH_MDC,
PC1 o | sT ADC123 IN11 9 16 27 33
EVENTOUT
SPI2_MISO,
OTG_HS_ULPI_DIR,
PC2 o | sT ETH_MII_TXD2, ADC123_IN12 10 17 28 34
12S2ext_SD,
EVENTOUT
SPI2_MOSI,
12S2_SD,
PC3 /0| 5T | OTG_HS_ULPI_NXT, | ADC123_IN13 11 18 29 35
ETH_MII_TX_CLK,
EVENTOUT
Vop P - - - - 19 30 36
Vssa P - - - 12 20 31 37
VREF+ P - - - - 21 32 38
Vopa P - - - 13 22 33 39
USART2_CTS,
UART4 TX,
ETH_MIl_CRS,
PAO-WKUP WKUP,
/o | 5T TMR2_CH1_ETR, 14 23 34 40
(PA0) ADC123_INO
TMR5_CHL1,
TMR8_ETR,
EVENTOUT
PAl /o | 5T USART2_RTS, ADC123_IN1 15 24 35 41
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(BALIEHITHRE)

(=R

SRThRE

FmZhee

LQFP64

LQFP100

LQFP144 | LQFP176

UART4_RX,
ETH_RMII_REF_CLK,
ETH_MIl_RX_CLK,
TMR5_CH?2,
TMR2_CH?2,

EVENTOUT

PA2

I/0

5T

USART2_TX,
TMR5_CH3,
TMR9_CH],
TMR2_CH3,
ETH_MDIO,

EVENTOUT

ADC123_IN2

16

25

36 42

PH2

I/0

5T

ETH_MII_CRS,

EVENTOUT

PH3

I/0

5T

ETH_MII_COL
EVENTOUT,

DMC_A9

PH4

1/0

5T

12C2_SCL,
OTG_HS_ULPI_NXT,

EVENTOUT

PH5

I/0

5T

12C2_SDA,

EVENTOUT

PA3

I/0

5T

USART2_RX,
TMR5_CH4,
TMR9_CH?2,
TMR2_CH4-

OTG_HS_ULPI_DO,
ETH_MII_COL,

EVENTOUT,

ADC123_IN3

17

26

37 a7
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(BALIEHITHRE)
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SRThRE

FmZhee

LQFP64

LQFP100

LQFP144 | LQFP176

DMC_CKE

Vss

18

27

BYPASS_REG

5T

Vbp

19

28

39 49

PA4

I/0

STDA

SPI1_NSS,
SPI3_NSS,
USART2_CK,
DCI_HSYNC,
OTG_HS_SOF,
12S3_WS,

EVENTOUT

DAC_OUT],

ADC12_IN4

20

29

40 50

PA5

1/0

STDA

SPI1_SCK,
OTG_HS_ULPI_CK,
TMR2_CH1_ETR,
TMR8_CHIN,

EVENTOUT

DAC_OUT2,

ADC12_IN5

21

30

41 51

PAG6

I/0

5T

SPI1_MISO,
TMR8_BKIN,
TMR13_CH1,
DCI_PIXCLK,

TMR3_CH1,
TMR1_BKIN,

EVENTOUT

ADC12_IN6

22

31

42 52

PA7

I/0

5T

SPI1_MOSI,
TMR8_CHIN,
TMR14_CH1,

TMR3_CH2,

ETH_MII_RX_DV,

TMR1_CHIN,

ADC12_IN7

23

32

43 53
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ETH_RMII_CRS_DV,
EVENTOUT
ETH_RMII_RX_DO,
PC4 o | sT ETH_MII_RX_DO, ADC12_IN14 24 33 44 54
EVENTOUT
ETH_RMII_RX_D1,
PC5 o | sT ETH_MII_RX_D1, ADC12_IN15 25 34 45 55
EVENTOUT
TMR3_CH3
TMR8_CH2N,
OTG_HS_ULPI_D1,
PBO o | sT ADC12_IN8 26 35 46 56
ETH_MII_RXD2,
TMR1_CH2N,
EVENTOUT
TMR3_CH4
TMR8_CH3N,
OTG_HS_ULPI_D2,
PB1 /o | 5T ADC12_IN9 27 36 47 57
ETH_MIl_RXD3,
TMR1_CHB3N,
EVENTOUT
PB2-BOOT
/o | 5T EVENTOUT - 28 37 48 58
(PB2)
DCI_D12,
PF11 /o | 5T EVENTOUT, - - - 49 59
DMC_UDQM
SMC_AS,
PF12 /o | 5T - - - 50 60
EVENTOUT
Vss P - - - - - 51 61
Vop P - - - - - 52 62
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SMC_A7,
PF13 o | sT - - - 53 63
EVENTOUT
SMC_AS8,
PF14 o | sT - - - 54 64
EVENTOUT
SMC_AG9,
PF15 o | sT - - - 55 65
EVENTOUT
SMC_A10,
PGO /o | 5T - - - 56 66
EVENTOUT
SMC_A11,
PG1 o | sT DMC_CK, - - - 57 67
EVENTOUT
SMC_D4,
PE7 /o | 5T TMR1_ETR, - - 38 58 68
EVENTOUT
SMC_DS5,
PES o | sT TMR1_CHIN, - - 39 59 69
EVENTOUT
SMC_DS,
PE9 /o | 5T TMR1_CHL1, - - 40 60 70
EVENTOUT
Vss P - - - - - 61 71
Vop P - - - - - 62 72
SMC_D7,
PE10 /o | 5T TMR1_CH2N, - - 41 63 73
EVENTOUT
SMC_DS,
PE11 /o | 5T TMR1_CH2, - - 42 64 74
EVENTOUT
PE12 /o | 5T SMC_Dg9, - - 43 65 75
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TMR1_CH3N

EVENTOUT

PE13

1/0

5T

SMC_D10,
TMRZ1_CHS3,

EVENTOUT

44

66 76

PE14

I/0

5T

SMC_D11,
TMR1_CH4,

EVENTOUT

45

67 77

PE15

I/0

5T

SMC_D12,
TMR1_BKIN,

EVENTOUT

46

68 78

PB10

I/0

5T

SPI2_SCK,
12S2_CK,
12C2_SCL,
USART3_TX
OTG_HS_ULPI_D3,
ETH_MII_RX_ER,
TMR2_CH3,

EVENTOUT

29

47

69 79

PB11

I/0

5T

12C2_SDA,
USART3_RX,
OTG_HS_ULPI_D4,
ETH_RMII_TX_EN,
ETH_MII_TX_EN,
TMR2_CH4,

EVENTOUT

30

48

70 80

Veap 1

31

49

71 81

Vbp

32

50

72 82

PH6

I/0

5T

12C2_SMBAI,
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TMR12_CH1,
ETH_MIl_RXD2,

EVENTOUT

PH7

I/0

5T

12C3_SCL,
ETH_MIl_RXD3,

EVENTOUT

PH8

I/0

5T

12C3_SDA,
DCI_HSYNC,
EVENTOUT,

DMC_DQ8

PH9

1/0

5T

12C3_SMBAI,
TMR12_CH2,
DCI_DO,

EVENTOUT

PH10

I/0

5T

TMR5_CH],
DCI_D1,
EVENTOUT,

DMC_DQ9

PH11

I/0

5T

TMR5_CH2,
DCI_D2,

EVENTOUT

PH12

I/0

5T

TMR5_CHS3,
DCI_Dg3,

EVENTOUT

Vss

Vbp

PB12

I/0

5T

SPI2_NSS,
1252_WS,

12C2_SMBAI,

33

51

73 92
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USART3_CK,
TMR1_BKIN,
CAN2_RX,
OTG_HS_ULPI_D5,
ETH_RMII_TXDO,
ETH_MII_TXDO,
OTG_HS_ID,

EVENTOUT

PB13

I/0

5T

SPI2_SCK,
12S2_CK,
USART3_CTS,
TMR1_CHIN,
CAN2_TX,
OTG_HS_ULPI_DS,
ETH_RMII_TXD1,
ETH_MII_TXD1,

EVENTOUT

OTG_HS_VBUS

34

52

74

93

PB14

I/0

5T

SPI2_MISO,
TMR1_CH2N,
TMR12_CH1,
OTG_HS DM,
USART3_RTS,
TMR8_CH2N,

12S2ext_SD,

EVENTOUT

35

53

75

94

PB15

I/0

5T

SPI2_MOSI,
12S2_SD,
TMR1_CH3N,

TMR8_CH3N

RTC_REFIN

36

54

76

95
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TMR12_CH2,
OTG_HS_DP,

EVENTOUT

PD8

I/0

5T

SMC_D13,
USART3_TX,

EVENTOUT

55

77 96

PD9

I/0

5T

SMC_D14,
USART3_RX,

EVENTOUT

56

78 97

PD10

1/0

5T

SMC_D15,
DMC_DQ10
USART3_CK,

EVENTOUT

57

79 98

PD11

I/0

5T

SMC_CLE,
SMC_A16,
USART3_CTS,

EVENTOUT

58

80 99

PD12

I/0

5T

SMC_ALE,
SMC_A17,
DMC_DQ11,
TMR4_CH1,
USART3_RTS,

EVENTOUT

59

81 100

PD13

I/0

5T

SMC_A18,
DMC_DQ12
TMR4_CH2,

EVENTOUT

60

82 101

Vss

83 102

Vbp

84 103
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PD14

1/0

5T

SMC_DO,
DMC_DQ13,
TMR4_CH3,

EVENTOUT

61

85 104

PD15

I/0

5T

SMC_D1,
DMC_DQ14,
TMR4_CHA4,

EVENTOUT

62

86 105

PG2

I/0

5T

SMC_A12,
DMC_DQ15,

EVENTOUT

87 106

PG3

1/0

5T

SMC_A13,
DMC_DQO,

EVENTOUT

88 107

PG4

1/0

5T

SMC_A14,
DMC_DQ1,

EVENTOUT

89 108

PG5

I/0

5T

SMC_A15,
DMC_DQ2,

EVENTOUT

90 109

PG6

I/0

5T

SMC_INTZ,
DMC_DQ3

EVENTOUT

91 110

PG7

I/0

5T

SMC_INTS3,
USARTG6_CK,

EVENTOUT

92 111

PG8

I/0

5T

DMC_DQ4
USART6_RTS,

ETH_PPS_OUT,

93 112
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EVENTOUT

Vss

94

113

Vbp

95

114

PC6

I/0 5T

1252_MCK,
TMR8_CH1,
SDIO_DS,
USART6_TX,
DCI_DO,
TMR3_CH1,

EVENTOUT

37

63

96

115

PC7

I/0

5T

12S3_MCK,
TMR8_CH?2,
SDIO_D7,
USART6_RX,
DCI_D1,
TMR3_CH?2,

EVENTOUT

38

64

97

116

PC8

I/0

5T

TMR8_CH3,
SDIO_DO,
TMR3_CH3,
USART6_CK,
DCI_D2,

EVENTOUT

39

65

98

117

PC9

I/0

5T

12S_CKIN,
MCO?2,
TMR8_CH4,
SDIO_D1,
12C3_SDA,

DCI_D3,

40

66

99

118
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TMR3_CH4,

EVENTOUT

PA8

I/0

5T

USART1_CK,
TMR1_CH1,
MCO,
12C3_SCL,
OTG_FS_SOF,

EVENTOUT

41

67

100 119

PA9

1/0

5T

USART1_TX,

TMR1_CH?2,

12C3_SMBAI,
DCI_DO,

EVENTOUT

OTG_FS_VBUS

42

68

101 120

PA10

I/0

5T

USART1_RX,

TMRZ1_CHS3,

OTG_FS_ID,
DCI_D1,

EVENTOUT

43

69

102 121

PAl1l

I/0

5T

USART1_CTS,
CAN1_RX,
TMR1_CH4,
OTG_FS_DM,

EVENTOUT

44

70

103 122

PA12

I/0

5T

USART1_RTS,
CAN1_TX,
TMR1_ETR,
OTG_FS_DP,

EVENTOUT

45

71

104 123

PA13

I/0

5T

JTMS-SWDIO,

PA13

46

72

105 124
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(JTMS-SWDIO) EVENTOUT
Veap_2 P - - - 47 73 106 125
Vss P - - - - 74 107 126
Voo P - - - 48 75 108 127
TMR8_CHIN,
CAN1_TX,
PH13 /o | 5T - - - - 128
EVENTOUT,
DMC_DQ5
TMR8_CH2N,
PH14 o | 5T DCI_D4, - - - - 129
EVENTOUT
TMR8_CH3N,
DCI_D11,
PH15 /o | 5T - - - - 130
EVENTOUT,
DMC_DQ6
TMR5_CH4,
SPI2_NSS,
PIO /o | 5T 1252_WS, - - - - 131
DCI_D13,
EVENTOUT
SPI2_SCK,
12S2_CK,
PI1 /o | 5T - - - - 132
DCI_Ds,
EVENTOUT
TMR8_CH4,
SPI2_MISO,
PI2 /o | 5T DCI_D9, - - - - 133
12S2ext_SD,
EVENTOUT
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TMR8_ETR,
SPI2_MOSI,
12S2_SD,
PI3 o | sT - - - - 134
DCI_D10,
EVENTOUT,
DMC_DQ7
Vss P - - - - - - 135
Voo P - - - - - - 136
PAl4 JTCK-SWCLK,
o | sT - 49 76 109 137
(JTCK/SWCLK) EVENTOUT
JTDI,
SPI3_NSS,
PA15 12S3_WS,
o | sT - 50 77 110 138
(JTDI) TMR2_CH1_ETR,
SPI1_NSS,
EVENTOUT
SPI3_SCK,
1283 _CK,
UART4_TX,
PC10 /o | 5T SDIO_D2, - 51 78 111 139
DCI_D8,
USART3_TX,
EVENTOUT
UART4_RX,
SPI3_MISO,
SDIO_D3,
PC11 /o | 5T - 52 79 112 140
DCI_D4,
USART3_RX,
12S3ext_SD,
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EVENTOUT

PC12

I/0

5T

UART5_TX,
SDIO_CK,
DCI_D?9,
SPI3_MOSI,
12S3_SD,
USART3_CK,

EVENTOUT

53

80

113 141

PDO

I/0

5T

SMC_D2,
CAN1_RX,

EVENTOUT

81

114 142

PD1

1/0

5T

SMC_D3,
CAN1_TX,

EVENTOUT

82

115 143

PD2

I/0

5T

TMR3_ETR,

UARTS5_RX,

SDIO_CMD,
DCI_D11,

EVENTOUT

54

83

116 144

PD3

I/0

5T

SMC_CLK,

USART2_CTS,

EVENTOUT

84

117 145

PD4

I/0

5T

SMC_NOE

USART2_RTS,

EVENTOUT

85

118 146

PD5

I/0

5T

SMC_NWE,
USART2_TX,

EVENTOUT

86

119 147

Vss

120 148
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Vbp

121 149

PD6

1/0

5T

SMC_NWAIT,
USART2_RX,

EVENTOUT

87

122 150

PD7

I/0

5T

SMC_NE1,
SMC_NCE2,
USART2_CK,

EVENTOUT

88

123 151

PG9

I/0

5T

SMC_NE2,
SMC_NCES3,
USART6_RX,

EVENTOUT

124 152

PG10

I/0

5T

SMC_NCE4 1,
SMC_NES3,

EVENTOUT

125 153

PG11

I/0

5T

SMC_NCE4_2,

ETH_MI_TX_EN,

ETH_RMII_TX_EN,

EVENTOUT

126 154

PG12

I/0

5T

SMC_NE4,
USART6_RTS,

EVENTOUT

127 155

PG13

I/0

5T

SMC_A24,
USART6_CTS,
ETH_MII_TXDO
ETH_RMII_TXDO,

EVENTOUT

128 156

PG14

I/0

5T

SMC_A25,

USARTG6_TX,

129 157
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ETH_MII_TXD1
ETH_RMII_TXD1,

EVENTOUT

Vss

130 158

Vbp

131 159

PG15

I/0

5T

DMC_LDQM,
USART6_CTS,
DCI_D13,

EVENTOUT

132 160

PB3

(JTDO/TRACESWO)

I/0

5T

JTDO,
TRACESWO,
SPI3_SCK,
12S3_CK,
TMR2_CH2,
SPI1_SCK,

EVENTOUT

55

89

133 161

PB4

(NJTRST)

1/0

5T

NJTRST,

SPI3_MISO,
TMR3_CH1,
SPI1_MISO,
12S3ext_SD,

EVENTOUT

56

90

134 162

PBS

I/0

5T

12C1_SMBAI,
CAN2_RX,
OTG_HS_ULPI_D7,
ETH_PPS_OUT,
TMR3_CH?2,
SPI1_MOSI,

SPI3_MOSI,

57

91

135 163
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DCI_D10,
12S3_SD,

EVENTOUT

PB6

110 5T

12C1_SCL,
TMR4_CH1,
CAN2_TX,
DCI_DS,
USART1_TX,

EVENTOUT

58

92

136

164

PB7

BOOTO

110 5T

12C1_SDA,
SMC_NL,
DCI_VSYNC,
USARTL_RX,
TMR4_CH2,

EVENTOUT

59

93

137

165

Vep

60

94

138

166

PB8 I/0 5T

TMR4_CH3,
SDIO_D4,
TMR10_CH]1,
DCI_DS,
ETH_MII_TXD3,
12C1_SCL,
CAN1_RX,

EVENTOUT

61

95

139

167

PB9 /O

5T

SPI2_NSS,
12S2_WS,
TMRA4_CH4,

TMR11_CH1,

SDIO_D5,

62

96

140 168
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DCI_D7,
12C1_SDA,
CAN1_TX,

EVENTOUT

TMR4_ETR,
SMC_NBLO,
PEO /o | 5T . .
DCI_D2,

EVENTOUT

97

141

169

SMC_NBL1,
PE1 /o | 5T DCI_D3, - .

EVENTOUT

98

142

170

Vss P - - - 63

99

PDR_ON I 5T - - -

143

171

Vbb P - - - 64

100

144

172

TMR8_BKIN,
Pl4 I/0 5T DCI_D5, - -

EVENTOUT

173

TMR8_CH1,
P15 I/0 5T DCI_VSYNC, - -

EVENTOUT

174

TMR8_CH2,
P16 I/0 5T DCI_D6, - -

EVENTOUT

175

TMRS8_CH3,

DCI_D7,
PI7 o | 5T - -
EVENTOUT,

DMC_WE

176

T

(1> PC13. PC14 il PC15 jiid TRt .t FIT R IR (3 2 %), Pt fEf T GPIO ) PC13

% PC15 I8 F 32 2 BRI -
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i 4 GPIOA SR Tfe i &

F: AFO AF1 AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 AF10 AF11 AF12 | AF13 ?: AF15

PA TMR2_C | TMRS | TMRS_ USART | UART ETH_MII_C EVEN

0 ) HLETR | CH1 | ETR ) ) "~ | 2.cTs | 47X ) ) RS ) ) | TouT
ETH_MII_R

PA TMR2_C | TMRS USART | UART X_CLK EVEN

1 ) H2 _CH2 ) ) ) ) 2 RTS | 4 RX ) ) ETH_RMII_ ) ) "~ | TouT
REF_CLK

PA TMR2 C | TMR5 | TMR9_ USART EVEN

2 ) H3 _CH3 | cH1 ) ) ) 2 TX ) ) ) ETH_MDIO ) ) "~ | TouT

PA TMR2 C | TMR5 | TMR9_ USART OTG_HS_ | ETH_MIl_C | DMC_C EVEN

3 ) H4 _CH4 | CH2 ) ) ) 2 RX ) ) ULPI_DO oL KE ) " | TouT

SPI3
PA SPI1L_ | NSS | USART OTG_H | DCI_H EVEN
4 ) ) ) ) ) NSS | 1283 | 2 cK ) ) ) ) S SOF | syne | | TouT
WS

PA TMR2_C TMRS_ SPI1_ OTG_HS_ EVEN

5 ) H1 ETR CHIN ) SCK ) ) ) ULPI_CK ) ) ) " | TouT

PA TMRL B | TMR3 | TMRS_ SPI1_ TMR13 DCI_PI EVEN

6 ) KIN _CH1 | BKIN ) MISO | ) ) _CH1 ) ) ) XCK | | TouT
ETH_MII_R

PA TMRL_C | TMR3 | TMRS_ SPI1_ TMR14 X_DV EVEN

7 ) HIN | _CH2 | CHIN ) MOSI | ) ) _CH1 ) ETH_RMII_ ) ) "~ | TouT
CRS_DV
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F: AFO AF1 AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 AF10 AF11 AF12 | AF13 ?: AF15
PA TMR1_C 12C3_ USART OTG_FS._ EVEN
g | MOt H1 ) ) scL ) ) 1 CK ) ) SOF ) ) ) "~ | TouT
PA TMR1_C 12C3_ USART DCI_D EVEN
9 ) H2 ) ) SMBA | ) 1.TX ) ) ) ) ) 0 "~ | TouT
PA TMR1_C USART OTG_FS_| DCI_D EVEN
10 ) H3 ) ) ) ) ) 1_RX ) ) D ) ) 1 "~ | TouT
PA TMR1_C USART CAN1_ | OTG_FS_ EVEN
11 ) H4 ) ) ) ) ) 1. CTS ) RX DM ) ) ) "~ | TouT
PA TMRL_E USART CAN1_ | OTG_FS_ EVEN
12 ) TR ) ) ) ) ) 1 RTS ) T DP ) ) ) " | TouT
PA | JTMS_ EVEN
13 | SwDpIO ) ) ) ) ) ) ) ) ) ) ) ) ) | TouT
PA | JTCK S EVEN
14 | WCLK ) ) ) ) ) ) ) ) ) ) ) ) ) | TouT
TMR2_C SPI3
PA H1 SPIL_ | _NSS EVEN
5| 0T TMR2_E ) ) ) NSS | 12C3 ) ) ) ) ) ) ) "~ | TouT
TR ws
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A
Po AFO AFL | AF2 | AF3 | AF4 | AFS AF6 AF7 | F| AF9 AF10 AF11 ar12 | ariz | 27| aFs
rt g 14
PB TMRL_ | TMR3 | TMRS_ OTG_HS_ | ETH_MII_ EVEN
0 ) CH2N | _CH3 | CH2N ) ) ) ) ) ) ULPI.D1 | RXD2 ) ) "~ | TouT
PB TMRL_ | TMR3 | TMRS_ OTG_HS_ | ETH_MII_ EVEN
1 ) CH3N | _CH4 | CH3N ) ) ) ) ) ' ULPI_D2 | RXD3 ) ) "~ | TouT
PB EVEN
2 ) ) ) ) ) ) ) ) ) ) ) ’ ’ ) " | TouT
PB | JTDO/TRA | TMR2_ SPIL_ | SPI3_SCK EVEN
3 | CESWO | CH2 ) ) ) SCK | 1283 CK ) ) ) ) ) ) i " | Tout
PB TMR3 SPIL_ 12S3ext EVEN
, | NITRST - ot - - wso | SPEMISO | T - - - - - - | tour
PB TMR3 12C1_ | SPI1_ | SPI3_MOSI CAN2_ | OTG_HS_ | ETH_PP DCI_D EVEN
5 ) ) _CH2 SMBA | MOSI | 1253 SD ) ] RX ULPI D7 | S OUT ) 10 " | Tout
PB TMR4 12C1_ USART CAN2_ DCI D EVEN
6 ) ) _CH1 scL ) ) 1TX | | TX ) ) ) 5 " | TouT
PB TMR4 12C1_ USART SMC_N | DCI_V EVEN
7 ) ) _CH2 SDA ) ) 1RX | ) ) _ L SYNC | | TouT
PB TMR4 | TMR10 | 12C1_ CANL_ ETH_MI_ | SDIO_ | DCI_D EVEN
8 ) ) _CH3 | CH1 | scL ) ) ) | Rx ) TXD3 D4 6 "~ | TouT
SPI2_
PB TMR4 | TMR11 | 12C1_ | NSS CANL_ SDIO_ | DCILD EVEN
9 ) ) CH4 | _CH1 | SDA | 1252 ) ) loTX ) ) D5 7 | ToUT
ws
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SPI2_
PB TMR2_ I2c2_ | sck USART OTG_HS_ | ETH_MII_ EVEN
10 ) CH3 ) ) scL | 12s2_ ) 3 TX ) ULPI_D3 | RX_ER ) ) "~ | TouT
cK
ETH_MII_
TX_EN
PB TMR2_ 12C2_ USART OTG_HS_ EVEN
11 ) CH4 ) ) SDA ) ) 3 RX ) ULPI_D4 ETH ) ) "~ | TouT
- - _RMII_TX
_EN
SPI2_ ETH_RMI
PB TMR1_ 12c2_ | NSS USART CAN2_ | OTG_HS_ | 1.TXDO | OTG_H EVEN
12 ) BKIN ) ) SMBA | 1252 ) 3 CK RX ULPI.D5 | ETH MIL | S.ID ) "~ | Tout
ws TXDO
SPI2_ ETH_RMI
PB TMRL_ ScK USART CAN2_ | OTG_HS_ | I TxD1 EVEN
13 ) CHIN ) ) ) 1252 ) 3 CTS T ULPI_D6 | ETH_MII_ ) ) "~ | Tout
cK TXD1
PB TMRL_ TMRS_ SPI2_ USART TMR12 OTG_H EVEN
14 ) CH2N ) CH2N ) Mmiso | 1252eX-SD 3 RTS _CH1 ) ) S_DM ) "~ | Tout
SPI2_
PB | RTC_REFI | TMR1_ TMRS_ MOSI TMR12 OTG_H EVEN
15 N CH3N ) CH3N ) 1252 ) ) _CH2 ) ) S_DP ) " | Tout
)
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x¥% 6 GPIOC EHThREC E

A
AF | AF AF
Port o | 1 | AF2 | AF3 | AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 15 | FL| AFS
4
OTG_HS EVE
PCO |- - - - - - - - - _ULPI_ - - - | - | NTO
STP uT
EVE
ETH_M
PC1 - - - - - - - - - - - - - - | - | NTO
DC
uT
OTG_HS EVE
12S2ext ETH_MI
PC2 - - - - - SPI2_MISO - - - _ULPI_ - - - | - | NTO
SD |_TXD2
- DIR - uT
OTG_HS | ETH EVE
SPI2_MOS
PC3 - - - - - ~ - - - - _ULPL_ | _MII_TX - - | - | NTO
12S2_SD
- NXT _CLK uT
ETH_MI
|_RXDO EVE
PC4 - - - - - - - - - - - ETH_R - - | - | NTO
MIl_RX uT
DO
ETH_MI
|_RXD1 EVE
PC5 - |- - - - - - - - - - ETH_R - - | - | NTO
MIl_RX uT
D1
TMR DCI EVE
TMRS USART6
PC6 - | - |3cH - 12S2_MCK - - - - - SDIO_D6 D| - | NTO
- _CH1 - _TX - -
1 0 uT
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A
AF | AF AF
Port 0 . AF2 | AF3 | AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 1 F1 | AF15
4
TMR DCI EVE
TMRS8 12S3_ M USART6
PC7 - - | 3.CH - - - - - - - Sblo D7 | D | - | NTO
CH2 CK RX
2 ~ B 1 uT
TMR DCI EVE
TMRS USART6
PC8 - - | 3.CH - - - - - - - SDIOD0O | D | - | NTO
_CH3 _CK
3 2 uT
M TMR 12C3 DCI EVE
TMRS8
PC9 C - | 3.CH cha _SD 12S_CKIN - - - - - - sbiobl | D | - | NTO
02 4 - A 3 uT
SPI3_S
DCI EVE
CK/ USART | UART4_
PC10 - - - - - - - - - SDIO_D2 D| - | NTO
1283 C | 3.TX/ TX - -
8 uT
K
DCI EVE
SPI3 USART | UART4
PC11 - - - - - 12S3ext_SD - - - - - SbiIo D3 | D | - | NTO
MISO/ | 3 RX RX
4 uT
SPI3_
DCI EVE
MOSI | USART | UARTS_
PC12 - - - - - - - - - SDIO_CK D| - | NTO
12S3.S | 3.CK TX - -
9 uT
D
EVE
PC13 - - - - - - - - - - - - - - - | NTO
uT
EVE
PC14 - - - - - - - - - - - - - - - | NTO
uT
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AF | AF aF | 2
Port AF2 | AF3 | AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 F1 | AF15
0| 1 B,
EVE
PC15 - - - - - - - - - - - - - - | - | NTO
uT
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#H 7 GPIOD & H ThRERC B

AF | AF AF | AF | AF | AF AFl | AF1 AF1
Port AF2 AF7 AF8 AF9 AF12 AF13 AF15
0 1 3 4 5 6 0 1 4
CAN1_R EVENTOU
PDO - - - - - - - - - - - SMC_D2 - -
X T
CAN1_T EVENTOU
PD1 - - - - - - - - - - - SMC_D3 - -
X T
TMR3_ET UART5_R DCI_D1 EVENTOU
PD2 - - - - - - - - - - SDIO_CMD -
R X - 1 T
USART2_CT EVENTOU
PD3 - - - - - - - - - - - SMC_CLK - -
S T
USART2_RT EVENTOU
PD4 - - - - - - - - - - - SMC_NOE - -
S T
EVENTOU
PD5 - - - - - - - USART2_TX - - - - SMC_NWE - - T
EVENTOU
PD6 - - - - - - - USART2_RX - - - - SMC_NWAIT - - T
SMC_NE1/SMC_NC EVENTOU
PD7 - - - - - - - USART2_CK - - - - - -
E2 T
EVENTOU
PD8 - - - - - - - USART3_TX - - - - SMC_D13 - - T
EVENTOU
PD9 - - - - - - - USART3_RX - - - - SMC_D14 - - T
PD1 SMC_D15 EVENTOU
- - - - - - - USART3_CK - - - - - - -
0 DMC_DQ10 T
PD1 USART3_CT EVENTOU
- - - - - - - - - - - - SMC_A16 - -
1 S T
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port | 7 | AF AF2 AF | AR | AR | AR AF7 AF8 aFg | AFH AT AF12 arz | M AFs
0| 1 34| 5|6 0 1 4
PD1 TMR4_CH USART3_RT SMC_A17 EVENTOU
2 S 1 S S s ) ) ) ) DMC_DQ11 ) ) T
PD1 TMR4_CH SMC_A18 EVENTOU
3 S 2 I ) ) ) ) ) DMC_DQ12 ) ) T
PD1 TMR4_CH SMC_DO EVENTOU
4 S 3 I ) ) ) ) ) DMC_DQ13 ) ) T
PD1 TMR4_CH SMC_D1 EVENTOU
5 . 4 I ) ) ) ) ) DMC_DQ14 ) ) T
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#H 8 GPIOE SR e &

AF | AF | AF | AF | AF | AF | AF1 AF1
Port AFO AF1 AF2 AF3 AF11 AF12 AF13 AF15
4 5 6 7 8 9 0 4
PEO TMR4_ET SMC_NBL | DCI_D EVENTOU
R 0 2 T
SMC_NBL | DCI_D EVENTOU
PE1 - - - - - - - - - - - - -
1 3 T
TRACECL ETH_MII_TXD EVENTOU
PE2 - - - - - - - - - - SMC_A23 - -
K 3 — T
EVENTOU
PE3 | TRACEDO - - - - - - - - - - - SMC_A19 - - -
DCI_D EVENTOU
PE4 | TRACED1 - - - - - - - - - - - SMC_A20 -
4 T
TMR9_CH DCI_D EVENTOU
PE5 | TRACED2 - - - - - - - - - - SMC_A21 -
1 6 T
TMR9_CH DCI_D EVENTOU
PE6 | TRACED3 - - - - - - - - - - - SMC_A22 - -
2 7 T
EVENTOU
PE7 - TMR1_ETR - - - - - - - - - - SMC_D4 - - T
TMR1_CH1 EVENTOU
PES8 - - - - - - - - - - - - SMC_D5 - -
N T
EVENTOU
PE9 - TMR1_CH1 - - - - - - - - - - SMC_D6 - - T
PE1 TMR1_CH2 EVENTOU
- - - - - - - - - - - - SMC_D7 - -
0 N T
PE1 EVENTOU
- TMR1_CH2 - - - - - - - - - - SMC_D8 - -
1 T
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AF | AF | AF | AF | AF | AF | AF1 AF1
Port AFO AF1 AF2 AF3 AF11 AF12 AF13 AF15
4 | 5|6 | 7| 819 0 4
PE1 TMR1_CH3 EVENTOU
- - - - - - - - - - - SMC_D9 - -
2 N T
PE1 EVENTOU
- TMR1_CH3 - - - - - - - - - - SMC_D10 - -
3 T
PE1 EVENTOU
- TMR1_CH4 - - - - - - - - - - SMC_D11 - -
4 T
PE1 TMR1_BKI EVENTOU
- - - - - - - - - - - SMC_D12 - -
5 N - T
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M 9 GPIOF & HIThRERL &

Port | AFO | AF1 | AF2 AF3 AF4 AF5 | AF6 | AF7 | AF8 AF9 AF10 | AF11 AF12 AF13 | AF14 AF15
SMC_AO0
PFO - - - - 2C2_SDA - - - - - - - - - EVENTOUT
- DMC_A10
SMC_A1
PF1 - - - - I2C2_SCL - - - - - - - - - EVENTOUT
- DMC_AO
SMC_A2
PF2 - - - - [2C2_SMBA | - - - - - - - - - EVENTOUT
- DMC_A1
SMC_A3
PE3 - - - - - - - - - - - - - - EVENTOUT
DMC_A2
SMC_A4
PE4 . . - - - - - . - - - - - - EVENTOUT
DMC_A3
PE5 - - - - - - - - - - - - SMC_A5 - - EVENTOUT
SMC_NIORD
PF6 - - - | TMR10_CH1 - - - - - - - - - - - EVENTOUT
DMC_A4
SMC_NREG
PF7 - - - | TMR11_CH1 - - - - - - - - - - - EVENTOUT
DMC_A5
SMC_NIOWR
PF8 - - - - - - - - - | TMR13_CH1 - - - - EVENTOUT
DMC_A6
SMC_CD
PF9 - - - - - - - - - | TMR14_CH1 - - - - - EVENTOUT
DMC_A7
SMC_INTR
PF10 . . . - - - - - - - - - - - - EVENTOUT
DMC_AS8
PF11 - - - - - - - - - - - - DMC_UDQM | DCI_D12 - EVENTOUT
PF12 - - - - - - - - - - - - SMC_A6 - - EVENTOUT
PF13 - - - - - - - - - - - - SMC_A7 - - EVENTOUT
PF14 - - - - - - - - - - - - SMC_A8 - - EVENTOUT
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Port AFO | AF1 | AF2 AF3 AF4 AF5 | AF6 | AF7 | AF8 AF9 AF10 | AF11 AF12 AF13 AF14 AF15
PF15 - - - - - - - - - - - - SMC_A9 - - EVENTOUT
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% 10 GPIOG E H Ikert &

AF | AF | AF | AF | AF | AF | AF | AF AF | AF1 AF1
Port AF8 AF11 AF12 AF13 AF15
0 1 2 3 4 5 6 7 9 0 4
EVENTOU
PGO - - - - - - - - - - - - SMC_A10 - -
T
SMC_A11 EVENTOU
PG1 - - - - - - - - - - - - - -
DMC_CK T
SMC_A12 EVENTOU
PG2 - - - - - - - - - - - - - -
DMC_DQ15 T
SMC_A13 EVENTOU
PG3 - - - - - - - - - - - - - -
DMC_DQO T
SMC_A14 EVENTOU
PG4 - - - - - - - - - - - - - -
DMC_DQ1 T
SMC_A15 EVENTOU
PG5 - - - - - - - - - - - - - -
DMC_DQ2 T
SMC_INT2 EVENTOU
PG6 - - - - - - - - - - - - - - -
DMC_DQ3 T
EVENTOU
PG7 - - - - - - - - USART6_CK - - - SMC_INT3 - - T
USART6_RT EVENTOU
PG8 - - - - - - - - - - ETH_PPS_OUT DMC_DQ4 - -
S T
EVENTOU
PG9 - - - - - - - - USART6_RX - - - SMC_NE2/SMC_NCE3 - - T
PG1 SMC_NCE4_1/SMC_N EVENTOU
0 E3 T
ETH_MII_TX_EN
PG1 - - EVENTOU
1 - - - - - - - - - - ETH_RMII_TX_E SMC_NCE4_2 - - -
N
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AF | AF | AF | AF | AF | AF | AF | AF AF | AF1 AF1
Port AF8 AF11 AF12 AF13 AF15
o | 1| 2|3 |4]|5]|6]|7 9 0 4
PG1 USART6_RT EVENTOU
- - - - - - - - - - - SMC_NE4 - -
2 s - T
PG1 USART6_CT ETH_MIl_TXDO EVENTOU
- - - - - - - - - - SMC_A24 - -
3 s ETH_RMII_TXDO T
PG1 ETH_MIl_TXD1 EVENTOU
- - - - - - - - | USARTE_TX | - - SMC_A25 - -
4 - ETH_RMII_TXD1 - T
PG1 USART6_CT DCI_D1 EVENTOU
- - - - - - - - - - - DMC_LDQM -
5 S 3 T

www.geehy.com

Page49



#4411 GPIOH E HDhfefc &

AF | AF AF | AF | AF | AF AF1
Port AF2 AF3 AF4 AF9 AF10 AF11 AF12 AF13 AF15
0 1 5 6 7 8 4
EVENTO
PHO - - - - - - - - - - - - - - -
uT
EVENTO
PH1 - - - - - - - - - - - - - - -
uT
ETH_MII_C EVENTO
PH2 - - - - - - - - - - - - - -
RS uT
ETH_MII_C | DMC_A EVENTO
PH3 - - - - - - - - - - - - -
OL 9 uT
b4 12C2_SC OTG_HS_ULPI_ EVENTO
L NXT uT
12C2_SD EVENTO
PH5 - - - - - - - - - - - - - -
A uT
PHE 12C2_SM TMR12_C ETH_MIl_R EVENTO
BA H1 XD2 uT
12C3_SC ETH_MIl_R EVENTO
PH7 - - - - - - - - - - - - -
L XD3 uT
PH8 12C3_SD DMC D | DCI_HSY EVENTO
A Q8 NC uT
12C3_SM TMR12 C EVENTO
PH9 - - - - - - - - - - - - - DCI_DO -
BA H2 uT
PH1 TMR5_C DMC D EVENTO
- - - - - - - - - - - DCI_ D1 -
0 H1 Q9 uT
PH1 TMR5_C EVENTO
- - - - - - - - - - - - DCI_D2 -
1 H2 uT
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AF | AF AF | AF | AF | AF AF1
Port AF2 AF3 AF4 AF9 AF10 AF11 AF12 AF13 AF15
0| 1 516 |78 4
PH1 TMR5_C EVENTO
- | - - - - -] - - - - - - DCI_D3 -
2 H3 - uT
PH1 TMR8_CH DMC_D EVENTO
- | - - - - | - | - | - | CANL_TX - - - -
3 IN Q5 uT
PH1 TMR8_CH EVENTO
- | - - - - -] - - - - - - DCI_D4 -
4 2N - uT
PH1 TMR8_CH DMC_D EVENTO
-] - - - -l - - - - - - DCI_D11 | -
5 3N Q6 uT
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Ft% 12 GPIOI EHThfeic &

Po | AF | AF AF AF | AF AF1
AF2 AF3 AF5 AF6 AF9 AF10 AF11 AF12 AF13 AF15
| 0| 1 4 7| 8 4
SPI2_NS
TMR5_C s EVENTO
PIO| - | - - - - -] - - - - - DCI_D13
H4 12S2_ W - uT
s
SPI2_SC
EVENTO
PIL| - | - - - - K - -] - - - - - DCI. D8 | -
uT
12S2_CK
TMR8_C SPI2_MI | 12S2ext_ EVENTO
P2 | - | - - - -] - - - - - DCI.D9 | -
H4 SO SD - uT
SPI2_M
TMR8_E DMC_D EVENTO
P3| - | - - - - oSl - -] - - - - — | bci.p10 | -
TR Q7 Ut
12S2_SD
TMR8_B EVENTO
PI4| - | - - - - - -] - - - - - DCI. D5 | -
KIN - Ut
os TMR8_C DCI_VSY EVENTO
H1 NC uT
TMR8_C EVENTO
P6| - | - - - - - - -] - - - - - DCI. D6 | -
H2 uT
TMR8_C DMC_W EVENTO
PI7 | - | - - - - - -] - - - - DCI. D7 | -
H3 E uT
DMC_C EVENTO
P8 | - | - - - - - - -] - - - - - -
AS uT
ol CAN1_ DMC_R EVENTO
RX AS uT
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Po | AF AF1
AF2 AF10 AF11 AF12 AF15

rt 4
P11 ETH_MII_RX | DMC_C EVENTO

0 _ER S uT
P11 OTG_HS_ULPI DMC_B EVENTO

1 _DIR A uT

Pageb53
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4 ZhReHR

AR FEAH APM32F415xG 417XEXG RAUr=dh RGt50 0. R, B bA76ELs . I eP. HYR.
ANEE A, A % Arm® Cortex®-M4F I IAH RS S, 2% Arm® Cortex®-M4F iR &% F
W, ZFATCALE Arm A ] [R5 %,
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41 REEH
411 RSGIER

K 5 APM32F415xG 417xExG R SHEK]

L S —

DMAT G
DMA2

AHB1

| ePI0 A

\ CRC

\ RCM

K—>
<—>
K—>

AN

AHB RELFERE

NVIC
M4F with FPU
JTAG/SWD
2 2
£ A D-bus CCM Data RAM
& L
<__1 Code ) ]
I FANAC FACC <:> =E| o

I

AHB3

g Uy

BN

SM3

Sm4

AHB/APB1

AHB/APB2

TMR2/3/4/5/6/7/12/13
/14

RTC

K
K=

WWDT

IWDT

SP12/12S2

USART2/3

UART4/5

12C1/2/3

CAN1/2

|
|
|
|
\ SPI3/1253
|
|
|
|
|

DAC1/2

TMR1/8/9/10/11

USART1/6

ADC1/2/3

SDI0

SPI1

SYSCFG

EINT

T-Sensor

AHB2

i

<> mgEn |
S
S

FZESRAN

EMMC <:> SRAM/S1 BT fi# 2
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4.1.2 Hhhbess
FHs 13 APM32F415xG 417xEXG F F1| btk i 5f
X 45 G hk SR
RA 0x0000 0000 ARG X
A 0x0800 0000 FLASH
R1 0x0810 0000 TRE
CCM 0x1000 0000 CCM(SRAM)
RA 0x1001 0000 TRE
RA 0x1FFF 0000 RGAFEX
R1 Ox1FFF 7800 OTP [X 13
] 0x1FFF 7A10 PR
RA 0x1FFF C000 BT
R1 Ox1FFF C010 TRE
SRAM 0x2000 0000 SRAM
— 0x2002 0000 TRE
APB1 4% 0x4000 0000 TMR2
APB1 4% 0x4000 0400 TMR3
APB1 4% 0x4000 0800 TMR4
APB1 % 0x4000 0C00 TMRS5
APB1 % 0x4000 1000 TMR6
APB1 3% 0x4000 1400 TMR?
APB1 % 0x4000 1800 TMR12
APB1 % 0x4000 1C00 TMR13
APB1 % 0x4000 2000 TMR14
APB1 % 0x4000 2400 TRH
APB1 % 0x4000 2800 RTC
APB1 % 0x4000 2C00 WWDT
APB1 % 0x4000 3000 IWDT
APB1 % 0x4000 3400 12S2ext
APB1 % 0x4000 3800 SPI2/12S2
APB1 % 0x4000 3C00 SPI3/12S3
APB1 % 0x4000 4000 12S3ext
APB1 % 0x4000 4400 USART2
APB1 % 0x4000 4800 USART3
APB1 % 0x4000 4C00 UART4
APB1 % 0x4000 5000 UART5
APB1 % 0x4000 5400 12C1
APB1 % 0x4000 5800 12C2
APB1 % 0x4000 5C00 12C3
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X3, A as ik SR
APB1 iz 0x4000 6000 TR
APB1 iz 0x4000 6400 CAN1
APB1 izt 0x4000 6800 CAN2
APB1 izt 0x4000 6C00 IRE
APB1 izt 0x4000 7000 PMU
APB1 ik 0x4000 7400 DAC
APB1 izt 0x4000 7800 IRE

— 0x4000 8000 IREd
APB2 2k 0x4001 0000 TMR1
APB2 2k 0x4001 0400 TMR8
APB2 54 0x4001 0800 IREd
APB2 2k 0x4001 1000 USART1
APB2 2 0x4001 1400 USART6
APB2 2 0x4001 1800 TRE
APB2 2 0x4001 2000 ADC1/2/3
APB2 2 0x4001 2400 TRE
APB2 2k 0x4001 2C00 SDIO
APB2 iz 0x4001 3000 SPI1
APB2 5i4; 0x4001 3400 TRE
APB2 2 0x4001 3800 SYSCFG
APB2 2 0x4001 3C00 EINT
APB2 2 0x4001 4000 TMR9
APB2 2 0x4001 4400 TMR10
APB2 2 0x4001 4800 TMR11
APB2 2 0x4001 4C00 TREd

— 0x4001 5800 TREd

AHB bus 0x4002 0000 GPIOA
AHB bus 0x4002 0400 GPIOB
AHB bus 0x4002 0800 GPIOC
AHB bus 0x4002 0C00 GPIOD
AHB bus 0x4002 1000 GPIOE
AHB bus 0x4002 1400 GPIOF
AHB bus 0x4002 1800 GPIOG
AHB bus 0x4002 1C00 GPIOH
AHB bus 0x4002 2000 GPIOI
AHB 52k 0x4002 2400 IRE

AHB a4 0x4002 3000 CRC

AHB 52k 0x4002 3400 IRE
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X3, A as ik SR
AHB 2% 0x4002 3800 RCM
AHB 4% 0x4002 3C00 FMC Reg.
AHB 2% 0x4002 4000 %1 SRAM
AHB %k 0x4002 5000 IRE
AHB a4 0x4002 6000 DMA1
AHB 4% 0x4002 6400 DMA2
AHB %k 0x4002 6800 IRE
AHB 4% 0x4002 8000 MAC
AHB 4% 0x4002 9400 TRE
AHB 4% 0x4004 0000 USB OTG_HS1/2
AHB 4% 0x4008 0000 TR ER
AHB 4% 0x5000 0000 USB OTG_FS
AHB 4 0x5004 0000 TRE
AHB % 0x5005 0000 DCI
AHB % 0x5005 0400 TRE
AHB %% 0x5006 0000 CRYP
AHB % 0x5006 0400 HASH
AHB %% 0x5006 0800 RNG
AHB 4 0x5006 0C00 TRE
AHB %% 0x5008 0000 SM4
AHB %% 0x5008 0400 SM3
AHB %% 0x500A 0000 BN
AHB 4% 0xA000 0000 EMMC Reg.

— 0xA000 1000 TREd

A% 0xE000 0000 PWAZSMEE

— 0xE010 0000 TREd

41.3 B3EE
B, PP B Boot 31 B TR LR = RS SRR g —Fi
o N EAEEEEE)
® A BootlLoader Ji3l
® JMWNE SRAM Jiz)

# M BootLoader j53l, F 7 nId A & D4 O B H 9w H 7 Flash.

42 W%

APM32F415xG 417xExG N %21 FPU T3 HITH] Arm® Cortex®-M4F, %1%V 671K
JRAAR THFEIR, R0 R AT SEPEREA SR ER) RGP T N, SR T Arm T H AT
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4.3  hkrER
4.3.1 HRERFERHErEHIEE(NVIC)
WE 1 NREREDWEH2E (NVIC), NVIC REsAbBE £k 85 /NAl g h rildiE CR4E 16
A~ Cortex®-M4F [zl F1 8 Mgl nl EHZ M WAZAL B P W B D HhE, Mk BMKLE
TR A H D7 e )97 AL 3 BB A St Ak FE G ) P 5 v AR S B 1T
4.3.2 AR WIS H] 25 (EINT)
AR T AR g 23 AN LRI, BRI AR A S A I L L A W S SR R AR
B BRSSPI E N B A . RERIS . SUA R A&, tHEERS R &2 140 4
GPIO m] 5 16 DA ER Ik .
4.4 AR
B B EAR B EAEX . SRAM. 5 EE, HAEBIREIE RS FMX . EIUFET, RGP
X 7 BootLoader. 96 fiME—1 % ID. FHAMXEFEELS: RAAHMXE] HEeB5AEFE, £~
AR,
T 14 F EAEEX
Fheas BAEE hek
FAHEIX 1MB AT PR e A
SRAM 192 KB CPU #ELL 0 SRV (55)
RAIAEEIX 30KB 177X BootLoader. 96 fiiMft—1 % ID. EFiEXEEELE
R 16Bytes Be & A XSS 9. MCU TAE T30
4.4.1 TIEERINBEEETIS (EMMC)
APMB32F415xG 417xExG ¥R T EMMC #3k, B SMC (&S5 H45). DMC (317
figdEH28) Ak, =¥ PC £. SRAM. SDRAM. PSRAM. NorFlash #1 NandFlash.
ThEEN A
® —EMMC HI¥iE, Zit@ZEoiZEs| NVIC Hot
® 5 FIFO
® RIZu] PATEER NAND [NAEFT PC KA F AMEfE 2818 4T
® 5LCDi%#
442 WHEERBIHITED (LCD)

EMMC #] DLFC B ik 5 2 BRI LCD 5 881 o444 4, & 52 FF Intel 8080 #il Motorola 6800 fi)
R, JRRENE RIGH SRR A LCD #:1. f# X AN LCD F:474% 1 a] DUR J5 {6 Mokt 2 1) 2 1 B %
NS, sl A s ) a8 e s 7 & .
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45  REh

451 e
APM32F415xG 417xExG [ 20 A L & :
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K 6 APM32F415xG 417xEXG B

JTETH_MII_TX_CLK
i ——»MACTXCLK
PHY ETH
25-50MHz SYSCFG_PMCFG [ETHSEL]
m ETH_MI1_RX_CLK ——»-MACRXCLK
|
L »MACRMIICLK
USB2. 0
PHY [ ] » 0TG_HS ULPI
24-60MHz cortor
{/8} » System
Clock
EY > IWDTCLK
» FCLK
RTCSEL[1:0]
> SMCCLK
0SC32_0UT Lﬁ%ﬁgK /1.2.4 DMCCLK
—»RTC
0SC32_IN[ 1 32,768
- KHz /2..31
SW
0SC_OUT Eéi4_26MHZ
HSECLK 168MHz MAX
> HCLK
0SC_IN 0SC SYSOLK
168MHz ALB
MAX Prescaler
16MHz | /1,2, 4ee
HS I CLK 512
PLL1CLK
HSECLK 42MHz MAX TMR2, 3,4, 5, 6,7, 12,13, 14
i f (APB1 Prescaler=1) X 1——» TMRxCLK
SCLKSEL o APB1I elseX2
> rescaler
PLL1CLK
A ct /1,2,4,8,16 W
PLL1 D PLL48CLK
2
A ct 12SSEL
PLL2D | b\ 20K (Analog) ADC ADCOLK
2 — Prescaler ——» (Analog)
—» 12SCLK /2,4,6,8
12S_CKIN [ ]
MCO1SEL 84MHz MAX
MCO1PRE HS I CLK APB2 TMR1, 8, 9, 10, 11
Mcot LSECLK | Prescaler [#if(APB2 Prescaler=1) X 1 TMRxCLK
C /1,2,4,8,16 elseX2
————————HSECLK
PLL1CLK BalHz MAX | oo o
MCO2SEL
MCO2PRE SYSCLK »ETH PTP
MCO2
PLL2CLK
L 1.5
HSECLK
PLL1CLK
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452 BBHE
A PR 28R 7 N TR . IR B, SRR E HSICLK. HSECLK, {RIER #hfA
LSECLK. LSICLK; Y4h, AUt RN EE 5] B, I8t 400 i R A 55 2 A i B
453 RGHH
A% $E HSICLK. PLLCLK. HSECLK 1A &4l %F, PLLCLK By &0y5 mT ik £ HSICLK.
HSECLK Hf—#, BLE PLL M54 R, 708 R BT SRAS T is KRG 4h .
FEMEANL RS, BRINESE HSICLK 1E A RGeS 4, 2 J5 P a] B AT B LR i ey b i) —Fh /E
NARG B, 2R3 HSECLK KA, RGUK A Y] # el HSICLK, WS diae 7 Hhibr, #t:
AT DAHEZSC R AE S A T o
454 ALREe
WE AHB. APB1. APB2 ii2k, AHB HIRf 452 SYSCLK, APB1. APB2 i} &5 &
HCLK; i E /i R E A3 E T E 1T eh, AHB &%y 168MHz, APB2 [#) 5 &% N
84MHz, APB1 M) misii% & 42MHz.
455 4HiHEIFF
APM32F415xG 417xExG RAIHFHMBUHIA, —A&3F PLL (PLL1), — 2L 118 12S #1140t
SEREMIER PLL (PLL2). ‘EAITHA T BiE bl 8 SE07 A AR R, BARSERIN & %47
RIES WA P FM.
46 HFESHEFESHE
461 HEHFE
LM 15 IR
2R B s 915 iHe
Vb 1.8~3.6V i3 Voo 51 IIZE 110 CEAK 10 WEI AR IED o AEREIE 2efitr .
A ADC. DAC. Efifith. RC IR %M PLL [ E5 (ki ] ADC 8%
VDDA/VSSA 1.8~3.6V - .
DAC i, Vppa #l Vssa 4145351422 Vpp A1 Vss o
b Vop B, I IS EVE I 52, S RTC. 4k 32KHz 3k % 23 F1 5 4 27
VBAT 1.8~3.6V .
TRt
46.2 HESH
T 16 WERS TR
A7 L
FH (MR) F g7t
IR (LPR) ERRE IR v

P A

TRV, S 8S e s AR R, RSN R, AN SRAM
fEdE =~ i E k.

E: WIESERNRIRALLT TR, A aiaUr s .

www.geehy.com Page62



4.6.3 HEHEKBZES
PEERNIRER T EHEA (POR). HHEES (PDR) AIREES, (BOR) HLEg. iX=Fhr &G
ZRbF TARIRES o 2 dst oy B A7 H B 1 0 280 el Y P AR T2 I B, (Veowripor) I, B4R
P, RARFEEIRE.
P N B RS VI Vop HBH 5 Vevp BIME ELEE A AT gm e FE I R i d5 88 (PVD), ¥4 Vpp 7E
Vevp BEVE FEIAb EL A W RERS 7= A rp W, Rl mh BT IR 55 F2 5K MCU BB R 2 4R AS
4.7 ARThEEER
APM32F415xG 417xExG CHFHEMR . 5L L =R IhFERR, X =R AAETh#E. MRl
(G MR T AP 2 5, AR HE SEFR b 75 R B B T RE AR
T A7 RIDFER
R PiLEA

A 2 WAZIEIETAR, P shsca T ARG, mrdnd /e nde i

R iR A BRI FERR

7E SRAM F 27285 A E R I OUT , 1SN AT A B AR Y Th A
P 1.3V Ak R B Bl x4 1L, HSECLK ShifilfReS. HSICLK. PLL #2% 15, 1 a8 oy e 2 1%

ALA AN R BT ZE T i MCU, AT 2R 45 16 MMk —. PVD il . RTC.
USB_OTG.

FEHLEE AR B, RTC XIS G & WA as WA VIR IR, ArtLH B T1E;

AR A THFE A
BB 2 e S5 1, T 1.3V il iiddsi, HSECLK fmffiEiRes. HSICLK Wi, SRAM I

NRST EHIAMEEAES . IWDT &AL, WKUP 5] B _EF) - ak RTC (A0 2 MCU 1B H
FEPUAR

4.8

4.9

DMA

WE 2> DMA, 3t 16 M. SENEERRT N 8 ANiliE, (AR A — %1 R g 1
MEIE. CRF DMAERI5M& A : ADC. DAC. SPI. USART. I12C. SDIO. TMRx. AJfLE
4 2% DMA BT SCRF “AAas—~Efias . Afas— AL, S —Atlds” Bt (FF
fiti#s 45 Flash. SRAM. SDRAM).

GPIO

GPIO W AFCE vl s A« s R ThaE. Al A dar o 38 A G A\ w] DARC B R 25
A BB TR, B T ARG E SR . TS, R ShEE AT LU T Ak
B, AU A AT B AR AN B AR AR D AEAE S m AP B RE/AR 1k g/ R iafls m R
FC® 2MHz. 10MHz. 50MHz [, EEHOR, Dhke. M hailor.
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410 JEfSHME

4.10.1 USART/UART

A H N £k 6 ARSI S, USART/6 #2 LB ik 10.5Mbivs, 10
USART/UART [ 3% % AT 15 5.25Mbit/s, Fifs USART/UART ATBLE MG, #HER% N, 12
WG, RO, #5TBCH DMA. 4/ USART/UART J0fi i F .

FH% 18 USART/UART Thfig 2 5=

USART R/ USART1 | USART2 | USART3 UART4 UART5 | USART6
VPR 1A R 45 O REE AP 42 1) J J J — — v
R RREE v v v — — J
IrDA SIR Zwh fFid 25 Th g v v v J J J
LIN 5 N N v v v v
PRI N N v v v v
SPI E#L J v v — — J
16 5 KA PO (Mbit/s) 5.25 2.62 2.62 2.62 2.62 5.25
8 i KA NIRRT (Mbit/s) 10.5 5.25 5.25 5.25 5.25 10.5
APB i} APB2 APB1 APB1 APB1 APB1 APB2
SETIVES S50
4.10.2 12C

4.10.3

4104

www.geehy.com

WE 12C1/2/3 B840, T TAET 2 ERASMEN, SR 7 678 10 A4k, 7 A7 JAEKES
SCRPRUNHIE 0, S8 (5 SRR ERE S (e 100kbit/s ) PRI (fe 400kbit/s)s P
BT CRC R GRAS: ©fT7T LA DMA #1F )35 SMBus &£k 2.0 fi/PMBus
2.

SPI/12S

WE 3 SPI, fEEMA. MBI SR RN, U THAE, 7 DMA 245, i E
BT 4~16 o2, 3 > SPI {53 2870 7)) 9 42Mbit/s, 21MBit/s, 21MBit/s.

WE 21128 (7515 SPI2. SPI3 Z A, S MR TR, SCRFRD &, wl
FCE 16 7k 32 (153 HF2E 10 16 1. 24 fr. 32 A A AL4, S AR 28 m] e B 13 L&
8kHz~192kHz; = uiE WA~ 128 S ORCE AT, HEM BRI BLLL 256 15 KAF 54
Za5hNE ) DAC ififtd sz (CODEC).

CAN

WE 21 CAN, 3% 2.0A M 2.0B (F35h) e, EEERH SRS IMbit/s. B LRI
% 11 ALARIRFFIOFRAEMT, 0 R] DABRORI R 1% 29 MR IRSFINY Feiil. B 3 ANRIEHIAE, 213
R FE R FIFO Al 28 ASAT T R PR 4% o
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4.10.5

4.10.6

USB_OTG

PR R =AY USB #5128, —~ OTG_FS FIFA OTG_HS, #BAT RN SCRE E LA MM RE,
& USB 2.0 MIVE) On-The-Go #h7ebpif, WAIECE N “INENL” 5L “UUMHL” 2, 285
4 USB 2.0 #135, OTG_FS il (48MHz) e PLL #idi, OTG_HS B4l (60MHz)
A PHY $2:4k,

Ethernet

AL —N 3% IEEE -802.3-2002 1) MAC, H Tt Ml 588 RMIT EAT LK Ry 3 W id {5 « A
SHEE A PHY ZE23H LAN 825, PHY &3 M sk, /17 Ms 58T M e 9 4
55 HT RMIL, FFH ol DS >R B A% 25MHz B 81 (M)

VEE: GEHT APM32F417xEXG 5,

4.10.7

4.1

4111

SDIO

AN B D BE8 %8 SD R, SDI/IO R, ZitkF (MMC) F1 CE-ATA R ENIEM,
AL AHB #4285 SD 7K. SD I/0 . MMC F1 CE-ATA 4% 2 [l [ 54 5 .

TN

ADC

WE 3/~ ADC, KN 1241, 4 ADC iRZ A 16 MMEEIEA 3 /> Py A5, A HE 1E 73 5]
DR AR S SHE RS M. $EE AD BH A B, &S, Fe/a i,
ADC 55 SR TT LU 55 8 0 FrAFGEAE 16 L s ar fras s SCRPELUE T4, SCHF DMA.

4.11.1.1 BEALRE

WE 1 NREEAEIRES (TSensor), MAfiZE+: ADC_INTG JETE, 4838 A (1 i R BE & i 2k itk
ek, Wl ADC SR HUFE A F e (B4 SR

R 19 i AL R HE(E

BAEE AR Hhik gk

TSensor_ CAL1

TSensorwADC ft 25°C(+£5C),
VDDA=3.3V(+10mV) KA 5 4 £ bin

4.11.1.2 NS EHE

WHEZSHHIE Vrerint, WHTIER: ADC_IN17 ifiiE, nldid ADC 3KHUZ Vrerints Vrerint 4 ADC
FRALARE B R H

K 20 NS U HEE

A BAR fibid Frg it
VREFINT_CAL (25 C LS CIRE: Ox1FFF 7A2A - Ox1FFF 7A2B
X - UX
- Vooa=3.3V(+10mV) FRAE ) 540 il

www.geehy.com Page65



4.11.2 DAC

WHE 21 1247 DAC, %4> DAC Xf R —/M iiliE, wIicE oy 8 £, 12 fidisl, SZff DMA )
e, WOE P ASCRAMER . =M, B SR M RN e, sy sS RPN 5 i
v NHRGE I 2% R .

412 SENFER
WE 216 Mg e m g (TMR1/8). 8 4 16 frid e i 2% (TMR3/4/9/10/11/12/13/14)., 2
A 32 (B ER 28 (TMR2/5). 2 4~ 16 fiEAER 28 (TMR6/7). 1 NHSLE T I ER 25 1
AN E T IER SR 1 AN AR B 5L,
1 5 i 88 0 DL SRAG IR 7 A& 75 IE W 1847 o
RO EN 2R NAZIANE, BA BahEERIIGE, 2SN O Whae =k — ANl AR Gk
Wr, BT CAF T S A E R G aE i
R 21 =B R AT R G2 E M 2 ThRE L
N
Z - REGTHE En4: HA EhER B e R R e
. TMR9/10
SR 9% o
P Sys Tick Timer TMRG6/7 TMR2/5 TMR3/4 /11/12/13 TMR1/8
114
Ny
Ziz 24 fir 16 fir 32 fir 16 fir 16 fir 16 fir
T Hps
;m I i) I b, mR, ER ) b, R, R
IR
T34 1~65536 |f{T
1~65536 |f){T = 4% 1~65536 AT =5 %
2% - it 4 Al 4
P
DMA i% Ll AL !
R
R
. . 4 4
Bl
H MG
i s s .
H
1 A A E SN
B B 1 BRI R A SN B 1 BRI ZE 0 N 5 5]
3 4 B AE H AMEE S . 3 %6 HANEIE ]
1 Bl H AN 51
F TRk PR ) A5 Bl O TR
FLAGH BEIX AR AR PWM
& T SehtRfE & DAC fil kA5 | TEFRBIF, THEe T LU % @ Hjﬂ?

e S e e Hﬁajﬁjj 16 fo bk 52 i i
WH | BEESENRY | TN 16 | AT PWM . E%T‘MRXﬂTﬁ‘ﬁ;ﬁ*ﬁﬂ’%
ft. RriBA BRI A | AN I 42 E545 007 (f) DMA 153k Ijj; HEE

T, WL e
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RE A%
KA

RATHE ER AR H A SE AR T e AR R JER A%

ZiHEEs Sy 0 i RE AT AR B S T AR 15 5 fic & N 16 iz PWM & A 250,
AR RS ‘B HA 4 HIRE 1(0~100%).
W . TEWHRBCT, T vl A
AT G R B R UREE, RN PWM % w2k
1k

PRAL DB R T RE .

FHe 22 IWDT HI WWDT g HbAe

HHR

TR HR THHHRE | T HRY ThReiiEa

AL T 12 fir ERN A DME N —A B B I 3 0 R AR P S R i A

A AL ) 28KHZ 1) RC Ik % 2% AL i)
Bl BIONIZAS RC R S0 T E I8, FRVE
AT TN LS

= TERA: [ I AT AL A R G5
1~256 2 [A 1

oy
R -

e T AT ARG B R A B BT
Ao
FERABES, THECEs AT AR S .

WA [EDA G

AT BB ST
(R R TR R

I BN, ST L U e
FEVIAB T, TR AT LA

413

4131

4.14

www.gee

RTC

WE 11 RTC, 5|H LSECLK fZ 55 A5 (OS32_IN. 0S32_0UT). 24 TAMP #ii A\ {5
SEMEIH (RTC_TAMP1/2); B #hFAEFE AN 32.768kHz (MMM MR« IR A 5Pk &
LSICLK. HSECLK/128; 2RikH1 Voo fitHL, 24 Voo WiHIN;, T EEITIHE Vear i, RTC BLE
Rt AR A E SR, R RGEAL BAEE A, BIRE AR, RTC ME &N MR AER, S5
e HHThEE.

I

WE 4KB 1% fir SRAM, 20 &ty aifrds, BN Voo i, 24 Voo Wi, ) B 3h 15
Vear L, S E AR BIEAER; PERGEM. WAL, BIREAN, H0erfFasLdE A
P

RNG

RA /> RNG, 520 th &2 bl 2B ity 32 A7 BEHLAL
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4.15

416

417

CRYP & A- 5%

fnas GhFR ST {di B DES. —H DES 8% AES 515 5 BEAL 4 1 5 34T N s ffg s

HASH b3 33

By A FE AR BB . MD5 §i 8 38 HMAC 855189, HMAC #ip) & i@ i o ik
BISAETHE, BRIz AN AR ERT 5 264—1 AL B E . HMAC Hk 45 # ] SHA-1 5
MD5 B B EH K

DCI

T HWCR A CMOS &Gk i mnd B, e RrAR S &R T B ARGk, X24
Bk,

VEE: UGEHT APM32F417XEXG 5,

418

419

4191

4.19.2

4.19.3

CRC
WE 14 CRC (JEIRITLRKE) THEFIG, w74 CRC Y, w#fE 8 . 16 fin. 32 fri#.
s Bk

BN

BN #iHt /2 RSA Ml ECC HiAMRMANIERS, &Sl 1A R LT E R H 8 FAEUR
WrRr R A E SO B K ANSET 2 83 HFAE p IO i 2k b i 5. RSA INE %k 1
PFE(MEXP) o [ 1 28 55 3615 (ECPM). VA (ECPA) AL K IE(ECPV) /24 % ECC i {4
#l, Wi SM2., 7f RSA HAERAH, F SM2 AN S, Ll 7L R FE(MINV). St
b o R (0T T Rabin-Miller iR S . 18 F-AEI(MADD). A8 (MSUB). 153fe
(MMUL). 11(ADD). & (SUB)FI#EA R ALK M(MSBD). H ik 32 R4 B F g ST ic & By
IS 5 o

SM3

SM3_H f&—FisCRF AHB 8 DM ERE IP %, |2 M T Hr 2 2 A SAAIE. SM3 23 E B
JRF R BRI IR S 5 775 R Kb o A R AR — IR B R A, ] RAARER I JE DA 2R — R
D9 B E R AR -

SM4

SM4_H & # AHB # L I E MRS IP 4%, 42 2006 4 1 A & AR (K —Foa FRonas 51, fe
TEL R 0 WA (17 2 AT A B R Ll ) 7980 T T2 2 % IP R0 SMA4 Hfi S0,
¢+ ECB Al CBC MR MIMIARE . SMA SL3% & —Fi 128 R \HaR A S ST FR AL 875, Ay
THREEE, BORES R 8 s £ RN T IR S R B IR, e R s
WA L 3 32 A
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5 SR

51  HESHRHHENNASKAT:

511 BXEMR/ME

BRAERR MR, TR e fE Ta=25°C RAEAE ™ 4 BT IR . Fed KM R/ ME AT S5 T 7E A
B IIPAEGIRE . 6 H L A PR

PEARR /B R 7 (VAR TP R S A A . BT R T SR, B TR 2k
AT TELRAVPAEIRER b, SBRREAIIR, BOCT S AR = bR (P 4 35)
EET SR YN IR

5.1.2 BAUE
FRARRE I BEE, BB R T Ta=25°C. Vop=Vooa=3.3V I, iXEEHHH T % it5 5.

51.3 AL
BRAERE M, SR A T B R S AR MR
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514 HEIR

7 T

MCU
VBAT
— Vet — LSECLK, RTC,
L | R ZINEES
]
GPI0s MNFEEFRE
T 22 has
Veap 1
2X2.2uF Verp 2
_VDD_ + I*.]*Z\ Flash,
Voo SRAM, Vss —
BIERR ' -
x X 100nF+ L I/OEEH\
1X4. 7y —— %SZ??MQ
— BYPASS_REG
PDR_ON .
= ShiEHIgE
VDD V
A
— ROHESH28
1X100nF+1X1 uF L RSN
VSSA
Ve :'—0
T Viers ADG. DAC
« '—E REF Veer
1X100nF+1X1 lﬂ

M B Voo 7 Voo MG x A4
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51.5 HBHE
B 8 B ISt i) £k A1

MCU3 | B

]

c=50p

9 5] ki A\ e 0 B 7 5%

MCUS | B

Kl 10 DA &7 %

Voo loo MCU
/A\ 1| Voox
\_/
| ——_| Viers
DDA
m 1| Vooa
\_/
\-lﬁrl I'oo_veat
m 1| Vear
\_/

VSS

VSSA

VRer-|

52 EAIT/ERMET RN

A% 28 I TR

fi5 SH i BME | BRE B
freLk I AHB B SRR 168
MHz
frcLka W APBL B £ 42
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bia=s B2 X1 /ME BAE BN
frcike 5 APB2 I i % - - 84
Vob YR R - 1.8 3.6 V
AL, HL YR FEL
1.8 2.4
v (#AAL ] ADC. DAC i) PHS Voo H v
O 7Yoo
2.4 3.6
(f#if§ ADC. DAC i)
VBat Bt EL YR R - 1.65 3.6 V
Ta HERE GRERS 6) I KT HRFERL -40 85 C

VER: fE L EAEREAERN, 20 A E A 5N Voo A1 Vopa BEHL, B3R Vpp Ml Vppa Z 815 £ FH 2 300mV.

53 #XBRRBEME

AE BT I R I 2 R BUE (L, T RE S P EEF AR AVERIARIR o 3K BL 45 Y REAR 321
BREAT, ARIEEIL A TS DRI AT IEH

5.3.1 BABRKRE
R 24 R

/e s B ==K VA
Tste TEAFIR Y5 -65 ~ +150 C
T, RS 125 C

5.3.2 BRBUE B IERE
FIT A B FLU5(Voo, Vooa) FIHL(Vss, Vssa) 5| AT Z5TR £ 4 1) S0 5 R e S 1 A 1t F rRL U
kg 25 HORKHUE BRI

we Hik BME | BAE | A
Vb - Vss AR -0.3 4.0
5V 2 205 I L NPl Ves:03 | Voo+d v
o e Fe 31 E R LR Ves-0.3 40
| AVoo | IRt 3 B2 T e 2 - 50
| VsseVss | IR 3 B2 T e 2 - 50 m

5.3.3 BABUE BARFE
Ftk 26 iUk

Gine) %) BAE Hhr
lvop 2234 Voo/Vooa FEURZR B HLIAT(HE M HLIAT) ) 240

mA
lvss 23t Vs HIZR A B IR 1 HRLIAT) O 240
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w5 ik BRE Hfr
AR /O Rz 51 R0 R AT 25
lio
AR /O Azt 51 R0 _E A R IR 25
5T SN R -5/+0
Iinaeiny @
HAh 5] BIFIE N R +5
= ingeig®@ BT 1O FOgz 5 51 BE_L ) A N L@ +25
1. Frfa I (Vop, Vooafih(Vss, Vssa) b ATUGATE R VTS FE A -
2. Vi ERS TSR RE .
3. /O REEHHTIEVEN; Vin<Vss I, linaemny A BEREE 5K RV U AR
4. W VNS EBORME, DATESMEBRRE] e AT i KME. 24 Vie> Voo I, FIRRAGI I 4

Vin<Vss Hﬂ-y Eﬁl}ﬁ/}ﬁtﬂ '3[ Hfl] °
5. HJU/N /O FEBEEN BT, 3 hnaen PR EDN TN IR -SRI BRI X (i 2 A

5.3.4 ErHE (ESD)

FHs 27 ESD 4axf fe KAUEME
i) K A WHE | B

VESp(HBEM) FRECE R (AR TA=+25 C, 74 JESD22-A114 +4500 \Y;

Ve B = AN, AR AR .
5.3.5 #EA/M (LW

i 28 BB
i) e %A HA
LU N IYIES Ta=+105C, Fi# JESD78A %A
Vi =TI, AP .

54 J b

5.4.1 Flash 5t

FH 29 Flash 170 a4t

B/
e 2 % " A BAE Bhr
. ‘ Ta = -40~105°C
torog 8/16/32 fir4fi P 1] A - 43 60 us
Vpp=2.4~3.6V
8 fir - 60 120
teraser | UL (16KBytes) JERRI ] 16 fir - 60 120
- Ta = -40~105°C
32 41 - 60 120 ms
Vpp=2.4~3.6V
8 i1 - 250 500
terasez | U1 (64KBytes) #E [ [A]
16 fir - 250 500
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B/
%5 2% St B‘jﬁ e B | a6
32 it - 250 500
8 - 500 1000
terases | 1 (128KBytes) &I [H] | 16 fif - 500 1000
32 it - 500 1000
8 - 10 20
Ta =-40~105C
twe 4 P PRI [F] 1 | ATT0I - 10 20 ms
Vpp=2.4~3.6V
32 i1 - 10 20
8 PRI 1.8 - 3.6
Vorog 16 7 FE Ta =-40~105C 2.1 - 3.6 \Y;
32 PR R 2.7 - 3.6
E: HEEAIHEEH, AL R IR,
55  mtép
5.5.1  AMERRTSh KRS
5.5.1.1 R IEHRER =4 KRR S MR b
15 R S AN B T . B . KBRS, WAL )
Fkt 30 HSECLKA4~26MHz 115 % 28tk
/e 2% %At B/ME BLAIE BAE LR VA
fosc N IR s AR - 4 8 26 MHz
Rr J it Ha BH - - 200 - kQ
. VDD:3.3V,
IpD(HSECLK) HSECLK HLiiH#E - - 0.5 mA
C.=10pF@8MHz
tsu(HSECLK) J B[R] Voo & Fa 8 1 - 2 - ms
E: HEEATHMESE, AEAF .
5.5.1.2 @A TEHRES = A AR TE S0 Bh
AR MR EIRE TR S E (AR . B3 KSR, MM A .
Ft% 31 LSECLK #k %7 % 5 1 (fLsec=32.768KHz)
/e Y %AF &/ME HAIE KA E:<X (VA
fosc_in PR A AR - - 32.768 - KHz
Ipp(LsecLk) LSECLK HLiityiH#E - - - 1 pA
tsusecL® J I ] Vpp F2 8 - 2 - s
E: HEATHESE, AEAFF .
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(1) tsuseciky e a BN TE], RN e LSECLK gl E, HAESRIFRE N 32.768KHz k7 X B E]); X ANEUE 2 E
FH—/MARAE R S AR B R A D 1S B, T Ae R A & e AN [ AN (R

5.5.2 PNIERETehIRRE
5.5.2.1 FiENE (HSICLK) RC ¥y
FH 32 HSICLK #E 3% 28451k

55 2 1 =/AME gngg RAE Hfr
fusicLk i - - 16 - MHz
HSICLK ¥Ry | 1) Vpp=3.3V, Ta=25C -1 - 1 %
Aectsieus ARHUREEE | BeHE | Vpp=2-3.6V, Ta=-40~105C -2 - 4 %
IDDA(HSICLK) HSICIiK %}E% - - 100 120 MA
s e
tsu(HsICLK) HSlCI:K T}E‘% Vpp=3.3V, Ta=-40~105C - 3.7 5 ps
e JE Bl 1]

VE: HIGAVEEEH, AEEPRIRR .
5.5.2.2 {&E N (LSICLK) RC IRH 2=
F#% 33 LSICLK % Sk

5 28 wB/AME HAME BAE pr
fLsicLk B (Vpp=2-3.6V, Ta=-40~1057T) 20 28 35 KHz
Ipp(sicLk) LSICLK #f % DI - 0.4 0.6 HA
LSICLK #&¥%#% BB IH],  (Vpp=3.3V, Ta=-
tsu(LsicLk) i - 16 40 us
40~105C)

Vs BZEERTAERH, RPN
5.5.3 PLL it
F#% 34 PLLA 451

BB
/e 2 E=<K VA
B&/ME BLAIE 5 ONE
PLLL % A4 0.92 1 2.1 MHz
fPLLl_IN -

PLLL #4555 L 40 - 60 %

fpLL1 ouT PLL1 {54740 I (Vop=3.3V, Ta=-40~105C) 24 - 168 MHz
PLL1 {4740t 48MHz 141 (Vpp=3.3V, Ta=-
fpLL1 48 ouT . - 48 75 MHz
40~105°C)
tLock1 PLL1 i AR ] 60 - 120 us

E: G VR, AEA .
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Ftk 35 PLL2 451

HE
/e ¥ E:<¥ 72
B/ME HE 5 KfE
PLL2 %y NI 4 0.92 1 2.1 MHz
fPLLZﬁIN
PLL2 %y NB 4P 525 e 40 - 60 %
fpLL2 ouT PLL2 &40 U 88, (Vop=3.3V, Ta=-40~105C) 20 - 144 MHz
tLocke PLL B AH S [ 82 - 150 S
56 HFESHFEEHE
5.6.1 b/ EBRHE
Fk% 36 b H /P HURRME
/e E 21 & B/ME BLEIE b= P NI: B:=K (VA
Vpp _ETH#E3 10 20000 us/V
tvop
Vpp FFFIE#R 10 20000 us/V
5.6.2 RS AL EL YRS B AR BRI 3R
LW 37 PR ST AT L R A
/e 2% %A B/ME BLAIE BAE ==K VA
BN GG 1.68 1.70 1.70 \Y;
VpoRr/PDR b H A A BRE
TR 1.71 1.72 1.73 Vv
NG 2.19 2.21 2.24 Vv
VBor1 RIEBMEZ ) 1
TR 2.27 2.29 2.30 Y
BN GG 2.49 2.51 2.55 Y
VBor2 R B BEZ ) 2
TR 2.56 2.58 2.59 Y
BN GG 2.81 2.84 2.87 Y
VBor3 RIEBMEZ ) 3
BSS) wlti 2.89 2.91 2.92 \Y;
VBORhyst BOR iR i - - 100 - mV
VpDRhyst PDR iR i - - 40.00 50.00 mvV
TrsTTEMPO AT RREERT ) - 0.70 0.95 1.48 ms
E: HEATHMESE, ATEAFF .
KM 38 A mAE HEL Y A I AR R
/e S %AF &/ME HAIE KA B
T 2 EEL Y F A 0 52 PLS[2:0]=000 ( -7t 2.14 - 2.18 \Y
Vpvp .
HL i PLS[2:0]=000 ( F i) 2.03 - 2.10 v
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ines S A B/ME HME BAE B fr
PLS[2:0]=000 (PVD L) 80.00 - 120.00 mvV
PLS[2:0]=001 (_ETHY) 2.30 - 2.34 \%
PLS[2:0]=001 (T k&) 2.18 - 2.23 \%
PLS[2:0]=001 (PVD i) 90.00 - 120.00 mv
PLS[2:0]=010 (_-THE) 2.44 - 2.48 \Y
PLS[2:0]=010 ("~ &) 2.32 - 2.37 \%
PLS[2:0]=010 (PVD iE#f) 110 - 120 mv
PLS[2:0]=011 (_-THE) 2.58 - 2.63 \Y
PLS[2:0]=011 (T &) 2.49 - 2.53 \%
PLS[2:0]=011 (PVD iE#f) 90 - 100 mv
PLS[2:0]=100 (_ETH1Y) 2.75 - 2.80 \Y
PLS[2:0]=100 ( K F4i%) 2.64 - 2.68 \%
PLS[2:0]=100 (PVD i) 110 - 120 mv
PLS[2:0]=101 (_ETHY) 2.91 - 2.97 \Y
PLS[2:0]=101 (K F&%) 2.81 - 2.86 \%
PLS[2:0]=101 (PVD iE#f) 100 - 110 mv
PLS[2:0]=110 (_-7H) 3.02 - 3.08 \Y;
PLS[2:0]=110 (R &Y 2.90 - 2.96 \Y;
PLS[2:0]=110 (PVD iE##) 110 - 120 mv
PLS[2:0]=111 (_EFH 3.12 - 3.19 \Y
PLS[2:0]=111 ( FB&# 3.00 - 3.07 \Y
PLS[2:0]=111 (PVD iE¥##) 110 - 120 mvV

e HERE VT, AEA .

Th#e
THFERAIA IR

5.7

5.71
(D
(2
(3
(4

www.geehy.com

4T Dhrystone2.1, ¥ Keil.V5, ZRFAILEES0 LO 444 FITEH .
BB 1 110 5| BIER AL TR AR, HE 3 — NS HF | Vop 88 Vss (TEH7ED
BRAERFAIVERE, B R A B P
Flash &5 B AR E S fuc KR
0~30MHz: 0 MEEFFF A
30~60MHz: 1 M454F
60~90MHz: 2 M454F
90~120MHz: 3 MEf5E
120~150MHz: 4 M54£5E
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® 150~168MHz: 5 MEEf5HH
(5)  HHMETFFIERT: feciki=fucik/4, frcike=frcik/2

5.7.2 BITHEATH#E
Ftk 39 FEFFAE Flash (ART JF) $#UUT, BATHERAIThHE
HAREO BAE®
E 21 &M frcik Ta=25C, Vpp=3.3V Ta=105C, Vpp=3.6V
IDDA(UA) IDD(mA) IDDA(UA) IDD(mA)
168MHz 751.56 67.70 802.2 74.02
144MHz 693.94 52.75 745.2 57.66
120MHz 637.4 44.49 691.1 49.39
90MHz 780.88 34.37 831.7 39.375
60MHz 636.86 23.86 689.6 28.7
HSECLK bypass®, f#&ET4 4t
30MHz 636.62 13.29 689.4 18.099
#e
25MHz 115.372 10.83 127.76 15.627
16MHz 115.418 7.21 127.93 11.905
8MHz 115.36 3.93 127.77 8.587
4MHz 115.328 2.31 127.78 6.967
2MHz 115.36 1.49 127.82 6.17
BATHE R I HE
168MHz 750.88 28.35 801.4 34.352
144MHz 692.84 22.02 744.7 26.958
120MHz 636.82 18.54 691.1 23.48
90MHz 779.8 14.45 831.9 19.302
60MHz 636.52 10.04 689.8 14.924
HSECLK bypass®, <Ml 4k
‘ 30MHz 636.4 5.75 690.2 10.563
e
25MHz 115.318 4.38 128.66 9.115
16MHz 115.344 3.01 128.44 7.673
8MHz 115.358 1.86 127.8 6.481
4MHz 115.348 1.27 127.84 5.93
2MHz 115.36 0.99 127.86 5.645
7

(1) HZEVHEEE, AREEMFIR.
(2) AP APy AMHzZ, 24 fuok>25MHz I, JTJ8 PLL; 75 05¢H PLL.
(3) *4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK 244 sd] FF), 7588 Eais M It .
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Ftk 40 FEFFAE Flash (ART %) #UUT, BATHRAIThHE

mE® BRE®
e &AE frcLk Ta=25°C, Vpp=3.3V Ta=105°C, Vpp=3.6V
IDDA(UA) IDD(mA) IDDA(UA) IDD(mA)
168MHz 751.66 64.25 802 70.52
144MHz 693.58 51.09 745.3 56.05
120MHz 637.26 43.99 690.2 48.92
90MHz 780.86 34.91 831.4 39.971
60MHz 636.78 25.02 689.4 29.894
HSECLK bypass®, f#ifEfT4 4t
30MHz 636.66 14.33 689 19.315
%e
25MHz 115.362 11.80 127.72 16.725
16MHz 115.362 7.83 127.75 12.527
8MHz 115.35 4.27 127.8 8.994
4MHz 115.35 2.45 127.88 7.13
2MHz 115.362 1.57 127.76 6.279
BATH I HE
168MHz 750.94 24.71 801.4 30.851
144MHz 692.82 20.21 744.7 25.179
120MHz 636.76 17.96 689.8 22.905
90MHz 780.46 15.03 831.6 20.009
60MHz 636.46 11.19 689.8 16.127
HSECLK bypass®, <M 4t
‘ 30MHz 636.38 6.79 689.9 11.675
W
25MHz 115.33 5.26 128.5 10.148
16MHz 115.32 3.65 127.96 8.458
8MHz 115.364 2.14 127.82 6.8
4MHz 115.35 1.43 127.68 6.114
2MHz 115.532 1.07 127.9 5.815

T

(1) mZEE PR, AP .

(2) HMETEh AMHZ, 24 faok>25MHz B, FFJ8 PLL; 5 )9<H PLL.

(3) 4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK Z&#4U4MAFI TS, B FEAAMI DIFE

Ff% 41 BFAE RAM T, 147 B Dhit

HARIEHO BAEY
¥ A freLk Ta=25C, Vpp=3.3V Ta=105°C, Vpp=3.6V
lopa(LA) | lop(MA) Iopa(WA) Iop(MA)
BT AT 168MHz 752.14 70.29 803.8 76.51
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HAEO BAEY

ZSH A freLk Ta=25C, Vpp=3.3V Ta=105C, Vpp=3.6V
lopa(MA) | Tpp(MAD Iopa(WA) Ipp(MA)

144MHz 693.74 54.73 745.5 59.73

120MHz 637.6 46.22 690.4 51.16

90MHz 781 35.67 832 40.53

60MHz 637.02 24.70 689.8 29.646

HSECLK bypass®, {H8Fif 4 30MHz 636.74 13.74 689.2 18.596
&e 25MHz 115.42 11.23 127.85 16.02

16MHz 115.374 7.42 127.88 12.204

8MHz 115.37 4.05 127.81 8.836

4MHz 115.376 2.38 127.72 7.124

2MHz 115.347 1.53 127.76 6.267

168MHz 751.38 31.03 802.4 37.286

144MHz 693 24.11 744.7 29.106

120MHz 636.88 20.30 689.8 25.226

90MHz 780.56 15.81 931.6 20.743

60MHz 636.68 10.92 690 15.802

HSECLK bypass®, <M 4

" 30MHz 636.62 6.19 689.7 11.021

25MHz 115.364 4.75 128.42 9.478

16MHz 115.348 3.26 128.79 8.067

8MHz 115.378 1.97 127.76 6.706

4MHz 115.364 1.33 127.73 6.037

2MHz 115.34 1.02 127.74 5.703

i
(1) HERE PR, LA .

(2) SR EN A AMHZ, 24 fuck>25MHz B, FFJ5 PLL: 505G H] PLL.
(3) 4 ADC. DAC. HSECLK. LSECLK. HSICLK. LSICLK S U4MaFI TS, B [EA M DIFE
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5.7.3 ER&EATHE
FHe 42 TFTE Flash (ART 26) kA7, BEHGEIR R ThiE

HBEO BAHE

28 Mt freLk Ta=25C, Vpp=3.3V Ta=105°C, Vpp=3.6V
Iopa(MA) Iop(MA) Iopa(UA) Iop(MA)

168MHz | 751.34 54.18 802.1 60.33

144MHz | 693.26 42.25 745 47.12

120MHz | 637.24 35.75 689.8 40.53

90MHz 780.6 27.69 831.2 32.539

60MHz 636.72 19.33 689.2 24.149

HSECLK bypass®, {EgEFTH 4N | 30MHz 636.46 11.02 689.2 15.8
25MHz | 115.356 8.96 127.77 13.7

16MHz 115.34 5.99 127.71 10.68

8MHz 115.334 3.33 127.78 8.01

4MHz 115.332 2.00 127.84 6.669

2MHz 115.352 1.34 127.82 6.017

M AR T

168MHz | 750.52 13.91 801 19.858

144MHz | 692.58 10.82 743.9 15.637

120MHz | 636.46 9.20 689 13.987

90MHz 780.24 7.44 830.6 12.206

60MHz 636.42 5.33 689 10.067

HSECLK bypass®, JCHIfTH M% | 30MHz 636.36 3.38 688.8 8.099

25MHz | 115.374 2.41 127.84 7.075

16MHz | 115.346 1.79 127.74 6.459

8MHz 115.354 1.23 127.83 5.914

4MHz 115.36 0.96 127.86 5.63

2MHz 115.422 0.83 127.84 5.535

T

(1) HEEEHEEEH, AEAEF IR,
(2) AP SP Ay AMHzZ, 24 fuok>25MHz I, JTJ8 PLL; 75 05¢H PLL.
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5.7.4 EPERTHFE
£ A3 NI THEE

) BAEY,
HRED, (Ta=25C) Voum3.6V)
M4 Vop=2.4V | Vpp=3.3V Vop=3.6V TA=105C
Iopa | lob Ibpa Iop Ibpa Iop Ibpa Ibp
(MA) | (MA) | (UA) | (MA) | (WA) | (MA) | (UA) (mA)
Flash & 145, RC MR
T . %%%%D%ifﬁé%%%a‘%%(ﬂﬂ 9.28 | 0.69 | 9.80 | 0.70 | 10.05 | 0.71 | 12.36 | 20.00
X, AR AT LBV
S Flash #i s, RC MR
B R 2 (M | 9.23 | 069 | 9.72 | 0.70 | 10 | 0.70 | 12.35 | 20.00
SLE M)
Flash £ 1E4550, RC AR
. i me M R A (I | 4.18 | 0.21 | 465 | 0.21 | 4.87 | 0.21 | 5.91 15.00
e 348 AT T AR AR SEIT)
X, ARG HLT " S
EHRE Flash #LiE, RC MR
DB EE IR 2 I(JCM | 419 | 0.20 | 4.64 | 0.20 | 4.86 | 0.20 | 5.86 15.00
SLE )

(D BLZEATEEE, ANEAESFIER.
5.7.5 FHEAThiE
e 44 IR THEE

BEED, (Ta=25C) BRMED, (Vop=3.6V)
Vop=2.4V | Vpp=3.3V Vpp=3.6V Ta=105C
%,#F DD DD DD A
looa | Ipbp looa | lop lbba [[5}5) lbba lop
(MA) | (HA) | (BA) | (HA) | (HA) | (HA) (MA) (WA)
%4y SRAM FTH, (KRG 7%
2.15|8.38| 256 | 9.73| 283 | 10.19 | 3.76 59.39
1 RTC 77T
, - %y SRAM KM, (KIERG 4%
R R " 215|352 | 2.62 | 4.46 | 2.81 | 5.11 | 3.48 32.00
JE M RTC F1IF
%4y SRAM TJF, RTC %[ | 2.13| 7.33|2.62 | 824|281 | 8.64 3.45 58.24
%4y SRAM =], RTC%[] |2.13| 251|261 |3.31|278| 3.68 3.45 19.20

E: (D) BZEAEIEEAEE, AEAEFE PR,
5.7.6 Ah&ThEE
A5 THEE = {8 B5 1%/ I B 107 FRL T — 2% 1132 AL PR Bt 0 PRI
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Lkg 45 HMEIHHE

HAED TA=25°C, Vpp=3.3V

b she B fir
168MHz 144MHz
DMA1 54 4.21
DMA2 5.56 4.3
ETH 3 2.35
OTG_HS 4.21 3.26
GPIOA 0.32 0.25
GPIOB 0.31 0.24
GPIOC 0.32 0.24
AHB1 (i 168MHz)
GPIOD 0.3 0.23
GPIOE 0.31 0.25
GPIOF 0.33 0.26
GPIOG 0.3 0.24
GPIOH 0.3 0.24
GPIOI 0.3 0.24
CRC 0.03 0.03
OTG_FS 3.12 241
DCI 0.79 0.61 UAIMHZ
AHB2 (i 168MHz) RNG 0.16 0.12
HASH 1.3 1
CRYP 0.25 0.19
AHB3 (i 168MHz) EMMC 1.68 1.3
TMR2 0.46 0.36
TMR3 0.35 0.27
TMR4 0.34 0.27
TMRS 0.46 0.35
TMR6 0.08 0.07
TMR7 0.08 0.06
APB1 (i iH 42MHz)
TMR12 0.19 0.15
TMR13 0.14 0.11
TMR14 0.14 0.1
WWDT 0.02 0.02
SPI12/12S2 0.12 0.1
SPI3/12S3 0.12 0.1
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P e HAHO Tao=25C, Vpp=3.3V B
168MHz 144MHz

USART2 0.11 0.09

USART3 0.12 0.09

UART4 0.11 0.08

UARTS 0.11 0.08

12C1 0.12 0.09

12C2 0.12 0.09

12C3 0.12 0.1

CAN1 0.18 0.14

CAN2 0.16 0.13

PMU 0.01 0.01

DAC 0.08 0.06

SDIO 0.41 0.32

TMR1 0.99 0.77

TMR8 0.97 0.77

TMR9 0.41 0.32

TMR10 0.27 0.21

TMR11 0.26 0.22

APB2 (fif& 84MHz) ADC1 0.27 0.22
ADC2 0.27 0.22

ADC3 0.28 0.23

SPI1 0.12 0.11

USART1 0.22 0.18

USART6 0.21 0.18

SYSCFG 0.05 0.05

E: S E VR, A4 IR,
www.geehy.com Page 84



57.7 #&iEzht

R 46 Vear TiAE

HIED, To=25C BEAHED, Vear=3.6V i::¥jy2
s % %M
VBAT:2.4V VBAT:3.3V TA:85°C TA:105°C
#%H SRAM FF )i, MGidHkY
) - 1.894 2.262 6 11
SR RTC )

LSECLK. | & Jij SRAM %, (KH#R% . Lo VA

lpp_vear | RTC &I+ BRI RTC I .08 ’ 3 5

RN N
#H SRAM JT 5, RTC JKH 0.926 1.116 5 10
% SRAM <], RTC <] 0.02 0.128 2 4

(D hgRa iR, AEA k.

5.8  fRINFEAR AR N 5]
(IR DI FENG RIS (] 10 0] 5 A2 A NG iit = A1 O 2 28 P P R P i B — 2% A8 2 N TE] - HerP Vioo=Vooa.
Fws AT AIRTAERGR N (7]
ZHiaE] 2H FA BAME | HAE | BORE | B
twusteep | AAERRAR 39.00 59 61.20 | ns
WAL T 1217185, Flash 7E7 1L 12.51 13.602 14.99
i A A TARTIAEREC, Flash 715 1455 15.51 19.552 22.93
twustor | AT
WA TI21T80, Flash 7EIRE AR | 125.63 | 133.156 | 135.16 us
PSS TR AERH A, Flash fERZH A | 133.52 | 136.956 | 139.60
twustoey | ANFEHLRE AR 173.03 | 214.056 | 227.96
E: mGEE VR, A4 IR,
59  1/O ¥y D%
Fh% 48 BELIEFE(TA=-40"C-105C,Vpp=2~3.6V)
Zinc) ¥ M B/ME HAE >N - Bfr
STD fil STDA /O - - 0.3Vpp-0.04
ViL iy N P R 5T I 5T 1/O - - 0.3Vpp v
Boot0 5 Jii - - 0.1Vpp+0.1
STD fil STDA /O 0.45Vpp+0.3 - -
Vi i\ e LT R 5T I 5T /O 0.7Vop - - v
Boot0 5 fifl 0.17Vpp+0.7 - -
Vhys STD. STDA 15T, 5Tf /O 10% Voo - - mV
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5 SH A s/ ME S BAE HhL
it B R A R AR A
- Boot0 5| Ji 0.1 - -
1
45U STDA, i
likg IR FRIR Vopiox<ViN<Vppa a A
5T #1 5Tf 1/0, Vopiox<ViN<5V - - 3
% PA10 A1 PB12, ViN=Vss 30 40 50
Rpu 55 b4 SR R
PA10 Fil PB12 7 10 14
kQ
% PA10 1 PB12, Vin=Vbp 30 40 50
Rpp 55 T H SRR B
PA10 Fil PB12 7 10 14
Cio /0 FHHLZ - - 5 - pF
Tkt 49 LHFFIE(TA=25TC)
SPEED[1:0] s ¥ 1 B/ME | BKME | B
CLZSOpF,VDD>2.7V - 4
CLZSODF,VDD> 1.8V - 2
fmax(IO)out ﬁ%kﬁ]’%‘ MHz
C.=10pF,Vpp>2.7V B 8
CL=lOpF,VDD> 1.8V _ 4
it v A HESP T BT
tiiopout/trojout | IR AR A R H~F 1) | | CL=50 pF,Vpp=1.8 V-3.6V - 100 ns
FE ]
CLZSODF,VDD>2.7V - 25
C.=50pF,Vpp>1.8V B 12.5
fmax(IO)out -E’:le(}/mi MHz
CL:lOpF,VDD>2.7V - 50
C.=10pF,Vpp>1.8V - 20
CL:30pF,VDD>2.7V - 10
A =y N2 £ . ‘R S
i e %er hagsl CL=30pF,Vpp>1.8V . 20
tiaoyout/traopour | THIFMAR HEAEG 4% i AP 1) 1 ns
ﬂ,lﬁ—l‘g‘l CL:10pF,VDD>2.7V - 6
C.=10pF,Vpp>1.8V - 10
CL:3OpF,VDD>2.7V - 50
CL:\?)OpF,VDD> 1.8V B 25
fmax(IO)out H:ilj(}/l'ﬁi MHz
C.=10pF,Vpp>2.7V - 100
C.=10pF,Vpp>1.8V - 50
trgoyout/trojout C.=30pF,Vpp>2.7V - 6 ns
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SPEED[1:0] 5 SH A BME | BORE | AL
PR TR Ty | GTO0PP Voo~ 18V '
Vi) ot 0 22 iy ST C.=10pF,Vpp>2.7V 4
T CL=10pF,Vop>1.8V 6
CL=30pF,Vpp>2.7V 100
CL=3OpF,VDD> 1.8V 50
fmax(IO)out ﬂ%)\%ﬁz MHz
CL=10pF,Vpp>2.7V 180
CL=10pF,Vpp>1.8V 100
11
C|_=3OpF,VDD>2.7V 4
A LB ZS A | S (7 A1
MR TR [ ey ]
tf(IO)out/tr(IO)out IFTJ *Diﬁﬁ !':H TE&%%— EET F](JJ_
FHI ] C.=10pF,Vpp>2.7V 2.5 ns
CL=10pF,Vpp>1.8V 4
EINT 2 il 2 A £ 4
teNTIpw [N - 10
A 5 Bk oE
11 N R AR 5 S
90% 10%
ShEpsmtfa s so% '
=50pF : :
10% I |
| |
I I .
r——————p |
: traoour I trqoour :
- T >
MR (t+t) MNFETF (2/3)T, FE G (45755%)
LB R50pfh, BB HZARIAE
A% 50 %t WX BN FL R (Ta=25C)
Ziae) ¥ %A B&/ME BAE Hpr
VoL 11O 51 A4 A~ r CMOS %11, [lio|=8mA, - 0.4
VoH 1/O 51 4y tH vy FR P FEUR 2.7V <Vpp<36V Vpp-0.4
\Y%
VoL 11O 51 A4 A~ r TTL 801, |lo|=20mA, - 0.4
Vo 1/O 51 % tH ey HE P HEUR 27V<Vop<36V 2.4
VoL 1/O 5 s tH A HL P L & [lio|=20mA, - 1.3
Vor O 31 vt e P LT 2.7V <Vop <36V Vop-1.3 v
VoL 11O 514 EH A~ r [lio]=6mA, - 0.4
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iR 2H A &/ME BAHE L HA
Von /O 51 ki Hh 7o e - L PR 2.7V <Vop <36V Vop-0.4 -
e mgEE R, A .
510 NRST 5| Jifsik
NRST 51 NIRBRH CMOS T2, B T — ANk AtE EHHFH Rey.
FH 51 NRST 5] JiHs4 (Ta=-40~105°C,Vpp=2~3.6V)
Ziae] BH M BRAME | BAEE | BRRE | B
ViL(NrsT) NRST i A K HT L TTL 3%, - - 0.8
ViHnRST) NRST 1\ 72 H 5P i 2.7V<Vpp<3.6V 2 _ )
ViL(NRsT) NRST i AP L CMOS 11, - - 0.3Vop Y
VirsT) NRST 4 L P L 1.8V<Vpp=3.6V 0.7Vop - -
Vhys(NRST) NRST Jiti 2 ffi & #5% LS IR - - 200 - mV
Reu 55 bS5 R I Vin=Vss 30 40 50 kQ
VENRST) NRST % A\ S ikt - - - 100
VNF(NRST) NRST fig N AL IE R ikl Vpp>2.7V 300 - - "
TnrsT_out P AR ATkl R I ] N R 20 - - us
511 BEEIIE
5.11.1 12C 45t
NIEBIAFERL S 12C BRI, feckt LR T 2MHz. NIABIPRER 12C 5 KB, feowk
WAUKT 4MHz.,
Fet% 52 12C 3 FFE(Ta=25C, Vop=3.3V)
bR 12C PRE 12C
Zinc) SH FLpr
BME | BAE | BME | BKE
twscLy) SCL I 8] 4.7 - 1.3 -
twscLH) SCL ik ] 4.0 - 0.6 - .
tsuispa) SDA # 7 [a] 250 - 100 -
th(spa) SDA Hiffs {R £ [a] 0 - 0 900
tispay/trscr) SDA Fll SCL Lt [i] - 1000 | 20+0.1Cp 300 "
tisomytiscy) SDA A1 SCL R B 1] - 300 - 300
th(sTA) THRFFATORFFIS 8] 4.0 - 0.6 -
tsusTA) 52 TR 25 A ST I ) 4.7 - 0.6 - .
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P 12C P 12C
#5 E =il By
s/ME BXRE /ME BRE
tsu(sTo) 15 2 AR ST (] 4.0 - 0.6 -
tw(sTo:STA) 15 LA R T UG FAF IR R] (R 2R 25 IA) 4.7 - 1.3 -
Co 5% INNAHIENS Cik= - 400 - 400 pF
W HEEATHMESE, AEAF R,
12 SR A8 L AN H
VDD VDB
=
4.7KQ =4.7KQ=
SDA
120 %% MCU
SCL
BEERNFREH
|
*/ﬂ:ﬂnmﬁ: | B tousTa) »:—:4 s 0
' ' il
SDA | . _\_/71/:,L
t \ ""‘ tr(spa) "_" ou(s0A) | 1=k itsu(sT0:5TA)
f(STA) ! t t T N | |
! h(STA) | It T h (SDA) _ | |
w(SCLH) T | I
scL ' b T
| | 1 : : : :
tucsoute—s | tf(SCL"H‘ Mo tesen ’:_:‘ teuso)
e e A RE T CMOS #HF: 0.3Vpp 1 0.7Vop.
5.11.2 SPI 7tk
FH% 53 SPI Hr:(Ta=25C,Vop=3.3V)
5 8 %M B/AME BRE LKA
E#, SPIL,
- 42
2.7V<Vpp<3.6V
fsck -
M, SPIL, 22
o 2.7V<Vpp<3.6V
SPI Bl — MHz
F#i, SPI1/2/3, -
1 1.7V<Vpp<3.6V
e WBER, SPIL/2/3, )
1.7V<Vpp<3.6V
trsck) ) . N \
SPI g b AT BRI [A] A28 C=15pF - 6
tisck)
tunss) NSS %37 i i) M ATpou - ns
thss) NSS fR¥ER] ] AR 2Tpcik + 10 -
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= ¥ %44 f/ME 5 KfE E:<¥ 72
tw(sckH) . ‘ FHE, fpok=36MHz,
SCK = AIC A s} ] TrcLk/2-2 TpcLk/2+1
tuscry " " B4 R 4= Pt pelzt
tsuqvny EX 50 4 -
B N g ST ]
tsu(sn MAR 5 -
theviny EX 50 4 -
b NG S SAN ]
thesy AR 5 -
taso) H s H U7 1] B [ MAES, feclk=20MHz 0 3TpcLk
tais(so) F ket 2K 1) (] MAR 0 18
tvso) B A Rkt A MR (fF R U2 J7) - 225
tvmo) B A kA TR (ERIL N2 JR) - 6.97
thso) MR BE LI 2 JF) 11.5 -
HCH A H DR R (1]
thovo) F R (R 2 )R 1 -
DuCy/(sck) SPI B BPATR 5 2 T A 25 75 %

VE: HIGAVEEE, AEEPRIHR.
K 13 SPI i} 7 E— M AT CPHA=0

NSSHIA \ (:
! '

: tsunss) | - : ' :

|j}PHA=O W \ /) \ :
CPOL=0 I :

|

m i

|

1 Eh (s

)
y .
II : |
|
CPHA=0 __I tw(sck) :l : : ::
grPoL=t N | J—N\j
SCKigIN ! hy ! R | I I
:;_(:o; i! o | theso | E;Eﬁﬁﬁi tdls(so):
msoig 1/ _ -—- !
i | RS ><1L M6 D< R —
I. —_———
tsu(su»;_H_ L
1) T
>< N LT :>< WA >< WAREL ><
' |
EPN | N

thsn |
|
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K 14 SPI i} 7 E— M AT CPHA=1

Nssiﬁ_)\\

=

——
| te sck)

i (sckH)
CPHA=1 _ Itw(sck)

—————pl

|

—>o—l<— :
MISO%gTH |
|

|

I<—tsu<5|>—>

thesn

|

|

! |

CPOL=1 | - l
=ONHNE ( N S
|

|

|

|

i

: L

| tueso,

| |

|

&aﬂ\ >< el

|
| T |
I 1 | l— |
tsunss)
| | | t "
CPOL=0 | | |

r—
th(so)

tr (sok) |

LF(SCK) Lg—po
| taisso)!

I
>< 1 S AL }
)

><><>< | ARSI
|

HIANSEO 1L

W waen YYY

MOS I I\

e WE AR E T CMOS H: 0.3Vop 1 0.7Vops

15 SPI iy B —E 5

NSSHIA

CPHA=0

CPOL=0
CPHA=1

CPHA=0 —/m

CPOL=0 | | | !

[CPOL:1 ] } 1 |

SCKEIN —\—/—\J

[)PHAﬂ m ,,,,, /—\\

! ! 1

: ‘ 1

GPOL=1 \—/—\—/ ””” L/

d I

SCKHIA | tw(sckH) : |

tf (SCK)

BABE >Q<><

M RIRA

}tSU(MI) tW(SCKL) 5‘—"
wsomn YOO mrmms | BB
thon } i
MOS |41 BB X mmsme L
N B — 1
tymo ! !
th(MO)

e WE A RET CMOS HF: 0.3Vpp 1 0.7Vops

512 B

5.121 ADC
TR ] -

® STREE: ADC ARV IR B B R O,
® CREEH=ADC Wi / CREEAMIE + Fei )
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5.12.1.1 12 {7 ADC k¢t

F s 54 12 fil ADC Fitk

5 SH A s/ ME H A BAME L
Vbpa L H L - 1.8 - 3.6 vV
Ippa ADC Th#E - - 1.6 1.8 mA
Vopa=1.8~2.4V 0.6 15 18
fabc ADC 4R MHz
VDDA:2.4"‘3.6V 0.6 30 36
Capc P ISR AT R AR L 2 - - 4 - pF
Vabc_iN A L Y - 0 - Vrer+® V
Ranc KA HLBH - - - 6000 Q
fADCZSOMHZ 0.1 16 us
ts KAEER [A]
- 3 480 1/fapc
fADCZSOMHZ
e 0.50 - 16.40 us
12 i 5y
fADCZSOMHZ
10 fir 4y e 0.43 - 16.34 us
. ) ) DRI 7 B
Tconv KAF AN A ] 1)
fADC=3OMHZ
N 0.37 - 16.27 us
8 i He
fADC=3OMHZ
N 0.30 - 16.20 us
6 117y Hee-
EE:
(1) 1E LQFP64 H 3¢ b4t it 35 [l 1) e R ELfZ. VDDA
FH% 5512 it ADC f5 %
5 S %A HORE TN Az
Er LR +2 +5
Eo Tk 5 2 freLk=56MHz, +15 +2.5
AN fADc=14M HZ,
Ec WA SRR 25 +1.5 +3 LSB
VDDA=2.4V-3.6V
Ep Ty 2R 22 Ta=-40"C~105C +1 +2
= RS LR MR 22 +1.5 +3
e HEEATHETEH, AR 2RI
5.12.1.2 A ES% B EFHENNR
Kk 56 NEZSEHIRRHE
iae) ¥ 1 B/ME | HBAUE | BRE Hhr
VREFINT WEZ T -40°C < Ta <+105C 1.19 1.20 1.20 \%
Page 92
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= ¥ %44 B/ME | #BEME | &EKE E:<¥ 72
Lt NS B H RN, ADC )
Ts_vrefint N N 10 - - us
SRREI A]
VRERINT WE S LY SR T Vpp=3V - 3 5 mV
Teoeft R R - - 30 50 ppm/°C
E: BZEATEEEH, AEEF R IR,
5.12.2 DAC
TR ZE «
® DNL ordegkttimze: WIAMESAAY 2 8] 1w ZE 0 2 1LSB
® INL BordE&k iz RS i 1S E SRS 0 S G — RIS 4095 2 [a]iE 28 HARTS
i b A 2 B 2
*#% 57 DAC itk
/e ¥ % BAME | BEBE | BKRE | B
Vbpa TRAELEE R 1.8 - 3.6 V
RiLoap HER ETiE=4 e AT 5 - - kQ
ZZrhge e, DAC_OUT M Vss 2 Al
R it ET - - - 15 kQ
© L BLPE SR 1.5MQ
c S S ZEIMARATIT, £ DAC_OUT 5l JIALH - .
LoRP o KR P
DAC_OUT Lt AU 2N DAC M Kt Wik, XIRT 12 £k 02 ) ) v
min DAC_OUT #JE | AfRHS (OXOED) F Vrers= 3.6 V AbI '
DAC_OUT | M mIMargEihasm (OXF1C) Al Vrer+= 1.8 V 40 Vo 0.2 v
max DAC_OUT HiJE (0x1C7) Al (OXE38) ’ ’ PoATE
DAC_OUT AR
_ - 0.5 - mvV
min DAC_OUT ik DAC 1t Kl v
DAC_OUT B AN P2 O ' VREeF+- v
max ) DAC_OUT HiJEk 1LSB
DNL oy e Lk iR 2= Bl 12 {7 DAC - - +2 LSB
INL Rtz i & 12 {7 DAC - - +4 LSB
Offset AT Vrer+=3.6V, MCHE 12 17 DAC - - +12 LSB
Gain error WRiRE & 12 f7 DAC - - +0.5 %
E: HEATHEEH, AEEFEFIER.
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6 HEER

6.1 LQFP176 HEEHE

www.geehy.com

K 16 LQFP176 #24: K

0]

17.5 REF.
PIN 1 76
ARARARAAARAAAAAAAAAAAARARAAAAANAAAAAAAAAANRR
| E
= E
T EE e T T T T A HH T
L H REF. _J
. ol

0.25 BASE
GAGE PLANE
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(1) EASZHZE 2]
(2) FTHIISIAEN Z AR AE PCB L.

L 58 LQFP176 5%

SIN SYM DIMENSIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 A2 1.400+0.050 PKG THICKNESS
3 D 26.000+0.200 LEAD TIP TO TIP
4 D1 24.000+0.100 PKG LENGTH
5 E 26.000+0.200 LEAD TIP TO TIP
6 El 24.000+0.100 PKG WDTH
7 L 0.600+0.150 FOOT LENGTH
8 L1 1.000 REF LEAD LENGTH
9 e 0.500 BASE LEAD PITCH
10 H (REF) (21.50) CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH

T RSP LK EIR

www.geehy.com

A

26.7

00000000oee00onoeoo0D

K 17 LQFP176 -176 51 i1, 24 x24 mm 82 Layout i

I0000000000000qANOIONT__| =

176

R R AR

18

133
0.5 132

.

o
w

44

J00000000o0ooae000000p0000onn00]Ron000000

89

SO O T

W 1.2

1T

A

21.8 >

26.7
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K 18 LQFP176 -176 5|/, 24 x24 mm 7~ & &

N FlLogo ——>

FmARi ——

AEEs ——

PINT ——

Geehy

APM32
FA171ET6
| | XX
[ ] XXXX
arm
®

S RAES

S FHEA%

< ArmiE#logo

6.2 LQFP144 38

K 19 LQFP144 3 K

www.geehy.com
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|
)

] |
Eulinlln
V]|
_ | i
RENE M=
|l
] N
S T I S L L _ |
B L1
1) BRI
() FrEmE ERAZ B PCB L.
FHs 59 LQFP144 H} 3 ¥4
SI/N SYM DIMENSIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 A2 1.400+0.050 PKG THICKNESS
3 D 22.000+0.200 LEAD TIP TO TIP
4 D1 20.000+0.100 PKG LENGTH
5 E 22.000+0.200 LEAD TIP TO TIP
6 El 20.000+0.100 PKG WDTH
7 L 0.600+0.150 FOOT LENGTH
8 L1 1.000 REF LEAD LENGTH
9 e 0.500 BASE LEAD PITCH
10 H (REF) (17.50) CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH

E: RF=R RS
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Geehy

K 20 LQFP144-144 5| i, 20 x 20 mm J54% Layout #i¥

oA o pomo oD mpog ¢
%——H‘*O.SS % —
O a O O oo ooy
1 RSFPL=R TR -
K 21 LQFP144 -144 5|, 20 x20mm 7~ &= K
s Geehy
Faz5— | APM32
aprse— | FA417ZET6
| | XX | A=
[ ] XXXX [ #thrag

PINl—> | @

arm

www.geehy.com

< ArmiE# logo
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6.3

LQFP100 H3&fEE

K 22 LQFP100 #3:K

5.25 REF.

(LSS —
- Al

PIN 1

R

@

@

— -~ i Lot ()

@

B L LG —

H

REF.

A2

|

|

|

|

|
ol
4'7
|.b_

(L EAZ IR 26 .

|

|

|

|

|

|
]

. |

0.25 BASE
CAGE PLANE

(2> FrAa s Rz A PCB E.
Ft% 60 LQFP100 %4
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DIMENSION LIST (FOOTPRINT: 2.00)
S/N SYM DIMENDIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 A2 1.400+0.050 PKG THICKNESS
3 D 16.000+£0.200 LEAD TIP TO TIP
4 D1 14.000+£0.100 PKG LENGTH
5 E 16.000+£0.200 LEAD TIP TO TIP
6 E1 14.000+£0.100 PKG WDTH
7 L 0.600+£0.150 FOOT LENGTH
8 L1 1.000 REF LEAD LENGTH
9 e 0.500 BASE LEAD PITCH
10 H (REF) (12.000 CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH

T RSP LK ETR

23 LQFP100 - 100 5| fif#, 14 x 14mm 158 Layout il

16.7

— 111111

NONO0oNnd

—176 —350
— 0.5—»1e —_
— —
—_ A —_
— T—T1
— A —
— —
—_ 0.3 —_
— —
—_ —_
—_ —
143 = —
— =
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
—1100 —26
A |
=| “«12

e RTREKEIR .
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NFLogo ——>

FmAR ——

BfEsS ——

PINt —>
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K 24 LQFP100 - 100 5] 1, 14 x 14mm ~E K

Geehy

APM32
FA17VET6
| | XX

[ ] XXXX
arm

S RAES
S FHRAEH
< ArmiER logo
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6.4 LQFP64 (=L

K 25 LQFP64 #4:[K]

D
D1
_3.70
REF.
PIN 1 64
T nannnnanannnnn
1 \
‘ I
EJﬁ \
EpRia= |
F—8——+——F o v
O | |
O |
5 |
|
) |
3.50
REF.
H REF.
/
[,
\
\ |
T
| o i
<C \ ! ‘ s
\ | 2=
| [am
\ \ i
| | |2
|

€

]
i

(L EAZ LI 26 .

(2> FrAa s Rz A PCB Eo
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FH% 61 LQFP64 Hf 24

SIN SYM DIMENSIONS REMARKS
1 A MAX.1.600 OVERALLHEIGHT
2 A2 1.400+0.050 PKGTHICKNESS
3 D 12.000+0.200 LEADTIPTOTIP
4 D1 10.000+0.100 PKGLENGTH
5 E 12.000+0.200 LEADTIPTOTIP
6 El 10.000+0.100 PKGWIDTH
7 L 0.600+0.150 FOOTLENGTH
8 L1 1.000REF. LEADLENGTH
9 e 0.500BASE LEADPITCH
10 H(REF.) (7.500) GUM.LEADPITCH
11 b 0.220+0.050 LEADWIDTH

T RSP LK RN

26 LQFP64 54z Layout ## 1Y

12.7

|

|

|
—") | 0.5 POY) S—— O
— | —— &
— ——
— ! —
— ! —
— —
— | —

— N

— | —
— | —
— | N —
— i 10.3 —
—— ! ——
—"7] | 17

| 16

| - >

| 1.2

h 7.8 ™

n 2.7 >

E: ReFANEAK,
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NEHlLogo —>
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BES ——

PINl ——
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K 27 LQFP64 - 64 5], 10 x 10mm 7~ & K

Geehy

APM32

FA15RGT6

| | XX
[ ] XXXX

arm
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< ArmFE# logo
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7 ARER

71 ARRER

28 HiIR B AR ]

n 00 0C O 0 C QOO0 QO 0 O
1 ( ) ( ) L J L J N
b o—ttH—o—1t—o—1to
1 (—— (- ( ) ( )
[
- i. — _1|- e

AO Dimension designed to accommodate the component width

BO Dimension designed to accommodate the component length

KO Dimension designed to accommodate the component thickness

w Overall width of the carrier tape

Quadrant Assignments for PIN1 Orientation in Tape

O O O O O O (ﬂ—é‘—SprocketHoles
1 1

| |

atlaz| [atl@2 —)

Q3,Q4 Q3 ,Q4 Feed Direction
I “\ r I /

Pocket Quadrants

Reel Dimensions

Reel Diameter
D=330+-20
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PR IR S, SR dh o .
Rt 62 AP IRERSHIIRE

555555555555

Reel

) Package ) . A0 BO KO W Pinl
Device Type Fins | SPQ Dl(a:rr]nr:t)er (mm) (mm) (mm) (mm) | Quadrant
APM32F415RGT6 LQFP 64 1000 330 12.35 12.35 2.2 24 Q1
72  EAAEE
Kl 29 3R =K
Pinl Orientotion Tray CmmferJ’/;\r
Tray Dimensions
Tray Length
J@jE@jIIIEIIED@@ |
I m (1 o o
:@HEQ@_ZIZZZ;D%Eg;
IO ;QQMML UL =
;_E:g@IIIEEEQEgQ:
aniEesE e e enn
i o S

— UPRA —

www.geehy.com
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~nit Dimernsion—-

1

\

M7=

T 1

i

PR A S, SR dh o
xh% 63 RSN E

Tray Tray

Package X-Dimension | Y-Dimension | X-Pitch | Y-Pitch
Device Pins | SPQ Length Width

Type (mm) (mm) (mm) (mm)
(mm) (mm)
APM32F417IET6 LQFP 176 | 400 27 27 30.4 315 322.6 135.9
APM32F417IGT6 LQFP 176 | 400 27 27 30.4 315 322.6 135.9
APM32F417ZET6 LQFP 144 | 600 22.06 22.06 254 252 322.6 135.9
APM32F4172GT6 LQFP 144 | 600 22.06 22.06 254 252 322.6 135.9
APM32F417VET6 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APM32F417VGT6 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APM32F415ZGT6 LQFP 144 | 600 22.06 22.06 254 252 322.6 135.9
APM32F415VGT6 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APM32F415RGT6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9

www.geehy.com
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8 iTRIZE

K 30 APM32F415xG 417xExG &%11] 5215 5 &
APM32 F 417 Z G T 6 XXX

EmERy HEIR
APM32=H T Armfl 320 o5 11 88 XXX=BRIZMF/EH RS
R=EHRBLE
sTE=ERE%E
Ema
F=B kA
BELE
=Tl ¢BESERE, -40°C™85°C
EmTEY
415/417=5 14 ERY ﬂ%LOFP
Bl dE]
R=64 pins NEEESREE
V=100pins E =512 KB
Z=144pins G =1 MB
1=176pins
FHg 64 TGRSR
TR YRS FLASH (KB) | SRAM (KB) Bk SPQ BEWEE
APM32F417IGT6 1024 192+4 LQFP176 400 Mg -40°C~85C
APM32F417IET6 512 192+4 LQFP176 400 Mg -40°C~85C
APM32F417ZGT6 1024 192+4 LQFP144 600 Mgk -40°C~85C
APM32F417ZET6 512 192+4 LQFP144 600 Mgk -40°C~85C
APM32F417VGT6 1024 192+4 LQFP100 900 Mgk -40°C~85C
APM32F417VET6 512 192+4 LQFP100 900 Mgk -40°C~85C
APM32F415ZGT6 1024 192+4 LQFP144 600 Mgk -40°C~85C
APM32F415VGT6 1024 192+4 LQFP100 900 TkZ% -40°C~85C
APM32F415RGT6 1024 192+4 LQFP64 1600 TkZ% -40C~85C
APM32F415RGT6-R 1024 192+4 LQFP64 1000 TkZ% -40C~85C
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' FThReBE Ry 44

R 65 W HIhpesar 4

AR feIR
HALE B TT RMU
I} e LB CMU
ST AN A RCM
BN EINT
HH 10 GPIO
SH 10 AFIO
G L 2 1) 4% WUPT
g iy 5 BUZZER
WAL T 1A E 4 IWDT
& E T ER & WWDT
SE I & TMR
CRC #x 1l #5 CRC
HL Y LT PMU
DMA #1l2% DMA
RS TR e ds ADC
S I Al RTC
BN AE it 4 o EMMC
i) & JR sk kA 2% CAN
12C #2111 12C
FBATAMBIE N SPI
i A PO S UART
R P RO AR USART
NpeEARECTL ST FMC
e ER Ny SDIO
Bt gen DCI

www.geehy.com
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10 WAL

Kkt 66 TR

H# & ZAHEPIE
2022.2 1.0 g
2022.3 1.1 (CRG) =8

(1) i 3.3GPIO HHIhfE I E
(2) &% Arm FEbr
2022.7 1.2 \
(3) Hhn «ray”
(4) H4h1 DMC 5| ik
20298 13 (1) &84 SPI ISR ES S
(2) BT
2022.9 1.4 | (1) BIE GPIOB & HIAERL B %%
(1) &2 NVIC ThEgflik
(2) B8N £ I3 A0 P 3 228 M A HE(E
(3) MR “AMZIIFE” F1KT BAKPR {55
2023.11 1.5 | (4 MIERF=5{EE ADC A EEIEHIER, B85 ADC M2 IR
(5) K 3k4rh Cortex-M4 £ 4: Cortex-M4F
(6) & PB5 5l 11O 256 LA KR 25 7 5V i N (1) 110 Hi &
(7) 158 TMR9/10/11/12/13/14 ¥ #3257
2023.11 1.6 | (1 BXdhhbms
(1) &8 CAN #45#id
20256 e (2) B A4 a2 4
(3) TEIH LAEA PRGNSR
(4) 3Ghn b /s e R
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B

AT BRI SR IR AR CLURNRIFR “Hie™) BT I RAT, Fral a8 52 e
FAER AP BB SAEBRE IR, A ORI S IR BB TIOR8 P AR i
AE AR A T, — BAEA = @RI (BURRR “H P B2 A F A N
o P L HE AR SR FRE AN AS T 1 ZERAE PRI o

1. BT H

AT 244 F 5 Wil P S A AR e AR5 (S 7 iy BRI B dE IR, R F
A, AR AL B NI AT DA AR B b 207 2O A 0 ) 4 sl o b AT B2 o, 18
BT

KPP FAHA @7 8 “™” 1) “HRig” 5 “Geehy” FRESETE NG RIRAR,
ARSI b SR K7 i BUIR 55 2 AR N L% B T A & I 7

2. THRFRF AT
B AT TS K A5 UR] . Fra U R AL

ARIHREAN R, DR 5 0 ARG 7™ s S AR At 1 A5 AR DA A AR R R VF ] BBUR W75 B ER 7R
Wz TR

UNRAT Wbl ARS8 =J5 107 dh o IR S5 BRR B, ARSI B AU A i
=77 b RS BRI, ARSI AL A RS B =5 77 b R 55 BRI BUR AT AT 20
HIPRAE, B EA R TR 2R =05 FR P AU AREBURIE,  BRAFRIEEA B T e & & 5
[LE

3. WA EE T
PP BRI SR I ik IS ] SR EDURH 2™ i ) e T i P 2 A1

UP SRS T v B 1) P 7 B i A — B, S AR B B LT R B S R R 20
k.

N ENS T
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A FWHAE R E s & Wi s2 06 = B AR 28 = 7 MR A LA RIS, (B A T FE < B8 X
o B IR IEE R R R 22 R S S iR 22, R N B, AR A Tt el g
W Z AR T ARIBAEM 5T . A=A N T8 SH I ENERESE SR, Ak
TR ART 77 S BE 7 TH B ARAIE

P SRS B 75 RGP A & A s AR 7 it 8L FH 3 P P AT A R e AT
W, DA MR ™ Wi 2 T B SRR MERIAR IR, sl e W SEVEEDR, I R FE )
XA 7 AR AT A S R AT i A 5 R R AR AS AR ST

P FEAE PR AS T2 F 2 $6 BE AR A I 7 A, NS 2t i Y O P A i i . R L T A
77 A TSR S NI L AR MR R AR P A A AT O L R D e e A
FIBRE, HIP AEREA S 7 AR KRB 8[R8 ORAERE S B A 5% T BUASH R i 7 i 2/ 8%
FAR G BB 5 0 ORI & AR SRR

6. it

AT ddiE “Hlike” (asis) $eft, fE@MEEM RVFRITERN, AR MMEMIE R
AR B R TR, BLARAELANBIR 060 7 i 3 B R A 2 Y 3 i P A 4E R

Pt dh AR RANEERRIE S T E S, EamfRERG. {9 RIEHIEH FYUE R
GEP IR, IRAEBCTE . AR GRE G A i R R I W] S BN 32 0 BT
T 7 A B (KN

AR AR IR, WIFRTSANE TR o QR P X0 i R L Pl A T i 14
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