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B B L B2 e e oot e oo et e e e et e et e et e et et et e et et et e e e e et et et et e et e et ee e 23
T =2y K v TSSOSO USSP 23
DIMIA ettt ettt ettt ettt ettt et e et et e et et e et ee e n e anes 24
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L& 1 APM32A103XET7 R0 ThREMI MK

s APM32A103
2 RET7 VET7
A LQFP64 LQFP100
WAZ S s K ARSI Arm® 32-bit Cortex®-M3@120MHz
TAEHE 2.0~3.6V
Flash(KB) 512
SRAM(KB) 128
iR & (EMMC) ¥ 4 (F37# SDRAM)
GPIOs 51 80
USART/UART 312
SPI/12S 3/2
12C 2
WERED 12C3 1
USBD 1
CAN 2
SDIO 1
16 2 2
16 i H 4
TEIT 4 16 fr2EA 2
RO I 3 1
&4 2
SIS I B 1
LiSTw 3
12 iz ADC A 16
Py i I 2
L 2
12 {7 DAC
JHiE 2
TR iTimE'JE -40°C & 105°C
S5 -40°C % 125°C
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Geehy

SEMICONDUCTOR

PE2

PE3

PE4

PES

PE6

VBAT
PC13-TAMPER-RTC

PC14-0SC32_IN
PC15-0SC32_0UT
VSS 5

VDD_5

0SC_IN
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NRST
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PC2

PC3
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o
>
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100 1 vDD_3

99 1 vsS_3

98 [ PE1

97 8 PEO

96 11 PB9

95 1 PB8

94 [3 BOOTO
933 PB7

92 1 PB6

91 1 PB5

90 1 PB4

89 1 PB3

88 1 PD7

87 1 PD6

86 1 PD5

LQFP100

851 PD4

84 1 Pp3

83 1 PD2

82 H PD1

81 1 PDO

80 H PC12

79 3 Pc11

78 1 Pc10

77 2 PA15
76 2 PA14

PA3 26
VSS_4 27

VDD_4 []28

PA4 []29

PA5 O30
PA6 31

PA7 32
PC4 33
PC5 []34
PBO 35
PB1 36
PB2 37
PE7 ]38
PES 039
PE9 040

PE10 O41

PE11 O42
PE12 43
PE13 044
PE14 045
PE15 46
PB10 47
PB11 448
VSS_1 49

vDD_1 050

S E SIS SRS SRR ERE|

VDD_2
VSS_2
NC
PA13
PA12
PA11
PA10
PA9
PA8
PC9
PC8
PC7
PC6
PD15
PD14
PD13
PD12
PD11
PD10
PD9
PDS
PB15
PB14
PB13
PB12
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VOV VOV IOV HULOLOLWL LWL LWL WO I
VBAT Ol 1 480 vDD_2
PC13-TAMPER-RTC [ 2 4711 V8S_2
PC14-0SC32_IN ] 3 461 PA13
PC15-0SC32_0UT []4 4501 PA12
PDO-0SC_IN 5 4411 PAT1
PD1-0SC_OUT ] 6 43 PA10
NRST 7 420 PA
PCo O] 8 410 PA8
Pc1 O]9 LQFP64 400 PC9
PC2 ] 10 390 Pcs
PC3 O] 11 380 PC7
VSSA [ 12 370 Peo
VDDA O 13 36[1 PB15
PAO-WKUP ] 14 35 PB14
PA1 ] 15 341 PB13
PA2 ] 16 33 PB12
(C22SsNRIRSNRRBSS
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O I ITITOONTONDO - NO «~ «— —
< | I <x << <oOoOmmom@m— <« | |
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P FLYR 5|
I BT [ e PNG)
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5T 5V %2110
5Tf 5V #2110, FM+Ihfik
STDA 3.3V trifE. EZEHE] ADC ) 1/0
/O 4544
STD 3.3V #rifE 110
B + H1 Boot0 5| i
RST P L5 by BRI X e S A S L
HE BrARRE A ME, RINEASREMENG, FrA 110 #ENIF A
SURTE | BRAR AT , ‘ ‘ .
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SEMICONDUCTOR

2y S %5 & X
HE L IHE S AFIO ) B WL 27 77 ds vk PRI DD E
FA% 3 APM32A103XET7 5| JHIThREHH A
a KE | G RINZHThRE HiE LIk LQFP64 LQFP100
Z5K 4’ [ e
(RALSEHIThEE)
TRACECK,
PE2 1/0 5T - - 1
SMC_A23
TRACEDOQO,
PE3 1/0 5T SMC_A19, - - 2
DMC_DQ4
TRACED1,
PE4 I/0 5T - - 3
SMC_A20
TRACED?2,
PE5 I/0 5T - - 4
SMC_A21, DMC_DQ5
TRACEDS,
PE6 I/0 5T SMC_A22, - - 5
DMC_DQ6
VBAT P - - - 1 6
PC13-TAMPER-
RTC I/0 STD TAMPER_RTC - 2 7
(PC13)
PC14-OSC32_IN
I/0 STD OSC32_IN - 3 8
(PC14)
PC15-0OSC32_0OuUT
I/0 STD 0SC32_0OuT - 4 9
(PC15)
Vss s P - - - - 10
Vbp_5 P - - - - 11
OSC_IN | STD - PDO 5 12
OSC_OuT O STD - PD1 6 13
NRST I/0 RST - - 7 14
PCO I/0 STDA ADC123_IN10 - 8 15
PC1 1/0 STDA ADC123 IN11 - 9 16
PC2 1/0 STDA ADC123 IN12 - 10 17
PC3 I/0 STDA ADC123_IN13 - 11 18
Vssa P - - - 12 19
VREF- P - - - - 20
VREF+ P - - - - 21
www.geehy.com Page 9



Geehy

SEMICONDUCTOR

B
. ) RKE | 4 BRINEHThRE HE Xk LQFP64 | LQFP100
(BALEKITIRE)
VbpA P - - - 13 22
WKUP,
USART2_CTS,
PAO-WKUP ADC123_INO,
1/0 STDA - 14 23
(PAO) TMR2_CH1_ETR,
TMR5_CH]1,
TMR8_ETR
USART2_RTS,
ADC123_IN1,
PAl I/0 STDA - 15 24
TMR5_CH2,
TMR2_CH2
USART2_TX,
TMR5_CH3,
PA2 I/0 STDA - 16 25
ADC123_IN2,
TMR2_CH3
USART2_RX,
TMR5_CHA4,
PA3 I/0 STDA - 17 26
ADC123_IN3,
TMR2_CH4
Vss 4 P - - - 18 27
Vbb_4 P - - - 19 28
SPI1_NSS,
USART2_CK,
PA4 110 STDA - 20 29
DAC_OUT1,
ADC12_IN4
SPI1_SCK,
PA5 I/0 STDA DAC_OUT2, - 21 30
ADC12_IN5
SPI1_MISO,
TMR8_BKIN,
PA6 1/0 STDA TMR1_BKIN 22 31
ADC12_IN6
TMR3_CH1
SPI1_MOSI,
TMR8_CHIN,
PA7 I/0 STDA TMR1_CHIN 23 32
ADC12_IN7,
TMR3_CH2
PC4 I/0 STDA ADC12_IN14 - 24 33
PC5 I/0 STDA ADC12_IN15 - 25 34
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SEMICONDUCTOR

2
. ) RKE | FEH BINEHThRE HE XTRe LQFP64 LQFP100
(ZALIERITIRR)
ADC12_IN8,
PBO 1/0 STDA TMR3_CHS3, TMR1_CH2N 26 35
TMR8_CH2N
ADC12_IN9,
PB1 1/0 STDA TMR3_CHA4, TMR1_CH3N 27 36
TMR8_CH3N
PB2
1/0 5T - - 28 37
(PB2,BOOT1)
PE7 1/0 5T SMC_D4 TMR1_ETR - 38
SMC_D5,
PES8 1/0 5T TMR1_CHIN - 39
DMC_A4
SMC_D6,
PE9 1/0 5T TMR1_CH1 - 40
DMC_A5
SMC_D7,
PE10 1/0 5T TMR1_CH2N - 41
DMC_A6
SMC_DS8,
PE11 1/0 5T TMR1_CH2 - 42
DMC_A7
SMC_D9,
PE12 1/0 5T TMR1_CH3N - 43
DMC_A8
SMC_D10,
PE13 1/0 5T TMR1_CHS3 - 44
DMC_A9
PE14 1/0 5T SMC_D11 TMR1_CH4 - 45
SMC_D12,
PE15 1/0 5T TMR1_BKIN - 46
DMC_CLK
12C2_SCL,
PB10 110 5T USART3_TX, TMR2_CH3 29 47
DMC_UDQM
12C2_SDA,
PB11 110 5T USART3_RX, TMR2_CH4 30 48
DMC_CKE
Vss_ 1 P - - - 31 49
Vbb_1 P - - - 32 50
SPI2_NSS,
12S2_WS,
12C2_SMBAI,
PB12 1/0 5T - 33 51
USART3_CK,
TMR1_BKIN,
CAN2_RX
PB13 1/0 5T SPI2_SCK, - 34 52
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SEMICONDUCTOR

B s
KA | EW BRINEFHTIRE HEXIRE LQFP64 | LQFP100
(BALERIThRR)
12S2_CK,
USART3_CTS,
TMR1_CHIN,
CAN2_TX
SPI2_MISO,
PB14 /0 5T TMR1_CH2N, - 35 53
USART3_RTS
SPI2_MOSI,
PB15 /0 5T 12S2_SD, - 36 54
TMR1_CH3N
PD8 /0 5T SMC_D13 USART3_TX - 55
PD9 /0 5T SMC_D14 USART3_RX - 56
PD10 /0 5T SMC_D15 USART3_CK - 57
PD11 /0 5T SMC_A16 USART3_CTS - 58
TMR4_CH1,
PD12 /0 5T SMC_A17 - 59
USART3_RTS
PD13 /0 5T SMC_A18 TMR4_CH2 - 60
PD14 /0 5T SMC_DO TMR4_CH3 - 61
PD15 /0 5T SMC_D1 TMR4_CH4 - 62
12S2_MCK,
PC6 /0 5T TMR8_CH1, TMR3_CH1 37 63
SDIO_D6
12S3_MCK,
PC7 /0 5T TMR8_CH2, TMR3_CH2 38 64
SDIO_D7
TMR8_CHS3,
PC8 /0 5T TMR3_CH3 39 65
SDIO_DO
TMR8_CH4,
PC9 /0 5T TMR3_CH4 40 66
SDIO_D1
USARTL_CK,
PA8 /0 5T TMR1_CH1, - 41 67
MCO
USARTL_TX,
PA9 /0 5T - 42 68
TMR1_CH2
USARTL_RX,
PA10 /0 5T - 43 69
TMR1_CH3
USART1_CTS,
PA11 /0 5T - 44 70
USBD1DM,

www.geehy.com
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SEMICONDUCTOR

B s
. ) RKH | 4 RIS TR HE U IRE LQFP64 LQFP100
(BALSEITRE)
USBD2DM,
CAN1_RX,
TMR1_CH4
USART1_RTS,
USBD1DP
PA12 110 5T USBD2DP, - 45 71
CAN1_TX,
TMR1_ETR
PA13
110 5T - PA13 46 72
(JTMS,SWDIO)

NC - - RIERE - - 73
Vss 2 P - - - 47 74
Vbp 2 P - - - 48 75
PA14

110 5T - PA14 49 76
(JTCK,SWCLK)
TMR2_CH1_ETR,
PA15 SPI3_NSS,
110 5T PA15, 50 7
(TDI) 12S3_WS
SPI1_NSS
UART4_TX,
PC10 110 5T SDIO_D2, USART3_TX 51 78
DMC_DQ8
UART4_RX,
PC11 110 5T SDIO_D3, USART3_RX 52 79
DMC_DQ9
UART5_TX,
PC12 110 5T USART3 _CK 53 80
SDIO_CK
PDO
110 5T SMC_D2 CAN1_RX - 81
(OSC_IN)
PD1
110 5T SMC_D3 CAN1_TX - 82
(OSC_0uUT)
TMR3_ETR,
UART5_RX,
PD2 110 5T - 54 83
SDIO_CMD,
DMC_DQ10
SMC_CLK,
PD3 /10 5T USART2_CTS - 84
DMC_DQ11
SMC_NOE,
PD4 /10 5T USART2_RTS - 85
DMC_DQ12
PD5 /10 5T SMC_NWE, USART2_TX - 86
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SEMICONDUCTOR

B2
. ) KA | &t BINEHThRE HE NIk LQFP64 LQFP100
(BEALfEHIThRE)
DMC_DQ13
SMC_NWAIT,
PD6 1/0 5T USART2_RX - 87
DMC_DQ14
SMC_NEL1,
PD7 1/0 5T USART2_CK - 88
SMC_NCE2
PB3,
PB3 SPI3_SCK, TRACESWO,
1/0 5T 55 89
(JTDO) 12S3_CK TMR2_CH2,
SPI1_SCK
PB4,
PB4
1/0 5T SPI3_MISO TMR3_CH1, 56 90
(NJTRST)
SPI1_MISO
12C1_SMBAI, TMR3_CH?2,
PB5 1/0 STD SPI3_MOSI, SPI1_MOSI, 57 91
12S3_SD CAN2_RX
I2C1_SCL,
USART1_TX,
PB6 1/0 5T I2C3_SCL, 58 92
CAN2_TX
TMR4_CH1
[2C1_SDA,
[2C3_SDA,
PB7 1/0 5T USART1_RX 59 93
SMC_NADV,
TMR4_CH?2
BOOTO B - - 60 94
12C1_SCL,
TMR4_CH3,
PB8 1/0 5T 12C3_SCL, 61 95
SDIO_D4
CAN1_RX
[2C1_SDA,
TMR4_CHA4,
PB9 1/0 5T 12C3_SDA, 62 96
SDIO_D5
CAN1_TX
TMR4_ETR,
PEO 1/0 5T - - 97
SMC_NBLO
PE1 /0 5T SMC_NBL1 - - 98
Vss_3 P - - - 63 99
Vbp_3 P - - - 64 100

AP v
R

(1) FTEMERBThREME E MR S 5E o« X BB M R 5, IR 2R S BN 5 R D) e
Peo Hiln, FEANRSHAE 1A SPLA 2 4 USART B, EA181Z SPI1 1 USART1 & USART2.
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Geehy

SEMICONDUCTOR

PC13, PC14 1 PC15 5| i i AT g i, T AN VR ¢ R RR B8 IR A BR 11 FL I
(BmAD . [FIHIX = AN 5] BIE Jufan b 51 BRI A DL R PR 7R R — R 3G — A5 ERE g, 17BN
i th IS, R B8 TAETE 2MHz #5230 F, S KIKEh 20k 30pF, FF HAREME N IR (Wika) LED),
X 5] HITE £ 0y X IRER — R _E RS T RIS T, ZFRIMER AL, X 5| IR & 0 X I3
TE B GRERAEW™ASW X EAM RS EL). KT U6 10 DR EREE, LM
T Ll A% 173 (X R BAKPR 27 7 28 IR AH ¢ 347
2R AT FH T RERENS F PR B B LA 5| B CanSRAH R B 25 RS Bh s D, VRS BiE S5 P
FMEFHThEE VO Z AR B B = .
LQFP64 Ef 1451 1 5 F151 1 6, e85 EA1EEARLE Sy OSC_IN il OSC_OUT DjRefil. # A nI L
FHRE XA v PDO 1 PD1 Thfg. {HXT LQFP100 2%, T PDO #1 PD1 A& 1D 6e
S, A SR R TEMR R E .. 2 AE RS SE S TN E A TIEE 110 TR
TR E =Y. EfHAN, PDO AT PD1 HAEfc & N 50MHz i A =X,
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SEMICONDUCTOR

4  ThEEHR

A EF A APM32A103XET7 R R G280 R, LAEfEes. B, HIR. MR

., 5 Arm® Cortex®-M3 %A1 (5 B, 155% Arm® Cortex®-M3 H AR5 FAt, % FHM
A DLZE Arm A7) [R5 T

H#r, APM32A103VET7. APM32A103RET7 it AEC-Q100 Grade1 i\iE.
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SEMICONDUCTOR

41 REEH

411 ZREGEH
& 3 APM32A103XET7 AL HER

Arm® Cortex*-M3

JTAG/SWD

D—Code

FM

{f

BUS MATRIX
FLASH <::> EMMC

DMA1/2 AHB BUS SRAM

Ui o L

AN

AHB/APB1 BRIDGE AHB/APB2 BRIDGE

N

TMR2/3/4/5/6/7 AFI0

)
o]
o

EINT

T
I
|
y

WwDT GP10 A/B/C/D/E

IWDT ADC1/2/3

SP12/12S2 TMR1/8

(111
i
i
(111

SP13/12S3 SPI1

USART2/3 USART1

UART4/5 mE R

]
il

12C1/12C3

[ 1
i

1262

USBD1/USBD2

CAN1/2

DAC*2

JLLL]
i

BAKPR

<
I
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SEMICONDUCTOR

412 HhhbmsF
FHs 4 APM32A103XET7 251k ki 2
X35 FELE R L SARBTR
R 0x0000 0000 AT S X
R 0x0800 0000 Flash
R 0x0808 0000 IRE
R 0x1FFF F000 RGAFNEIX
R 0x1FFF F800 bS]
(AN Ox1FFF F810 TRE
SRAM 0x2000 0000 SRAM
APB1 0x4000 0000 TMR2
APB1 0x4000 0400 TMR3
APB1 0x4000 0800 TMR4
APB1 iz 0x4000 0C00 TMR5
APB1 0x4000 1000 TMR6
APB1 ik 0x4000 1400 TMR7
APB1 52k 0x4000 1800 TRE
APB1 2k 0x4000 2800 RTC
APB1 2k 0x4000 2C00 WWDT
APB1 2k 0x4000 3000 IWDT
APB1 2k 0x4000 3400 TRe
APB1 % 0x4000 3800 SPI2/12S2
APB1 % 0x4000 3C00 SPI3/12S3
APB1 54 0x4000 4000 IRE
APB1 % 0x4000 4400 USART2
APB1 iz 0x4000 4800 USART3
APB1 % 0x4000 4C00 USART4
APB1 0x4000 5000 USART5
APB1 0x4000 5400 12C1(12C3)
APB1 0x4000 5800 12C2
APB1 0x4000 5C00 USBD1(USBD2)
APB1 0x4000 6000 USBD/CAN SRAM
APB1 0x4000 6400 CAN1/2
APB1 24 0x4000 6800 IRE
APB1 iz 0x4000 6C00 BAKPR
APB1 iz 0x4000 7000 PMU
APB1 iz 0x4000 7400 DAC
— 0x4000 7800 IRE
APB2 %k 0x4001 0000 AFI10
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SEMICONDUCTOR

X35 FELE R L SARBTR
APB2 % 0x4001 0400 EINT
APB2 % 0x4001 0800 Port A
APB2 % 0x4001 0C00 Port B
APB2 2% 0x4001 1000 Port C
APB2 % 0x4001 1400 Port D
APB2 % 0x4001 1800 Port E
APB2 2k 0x4001 1C00 IRE
APB2 2 0x4001 2400 ADC1
APB2 2 0x4001 2800 ADC2
APB2 % 0x4001 2C00 TMR1
APB2 % 0x4001 3000 SPI1
APB2 % 0x4001 3400 TMRS
APB2 % 0x4001 3800 USART1
APB2 % 0x4001 3C00 ADC3

— 0x4001 4000 TRed
AHB 4% 0x4001 8000 SDIO
AHB &2k 0x4001 8400 TRE
AHB 2% 0x4002 0000 DMA1
AHB 2% 0x4002 0400 DMA2
AHB &2k 0x4002 0400 TRE
AHB 2% 0x4002 1000 RCM
AHB #4k 0x4002 1400 IRE
AHB % 0x4002 2000 Flash #11
AHB #4k 0x4002 2400 IRE
AHB % 0x4002 3000 CRC
AHB 2k 0x4002 3400 IRE
AHB %% 0x4002 4000 FPU
AHB &2k 0x0002 4400 TRE
AHB %% 0x6000 0000 EMMC bank 1 NOR/PSRAM 1/SDRAM
AHB %% 0x6400 0000 EMMC bank 1 NOR/PSRAM 2/SDRAM
AHB %% 0x6800 0000 EMMC bank 1 NOR/PSRAM 3/SDRAM
AHB 2% 0x6C00 0000 EMMC bank 1 NOR/PSRAM 4/SDRAM
AHB 2% 0x7000 0000 EMMC bank 2 NAND(NAND1)
AHB a2 0x8000 0000 EMMC bank 3 NAND(NAND2)
AHB a2 0x9000 0000 EMMC bank 4 PCCARD
AHB a2 0xA000 0000 EMMC #5174%

— 0xA000 1000 TR

A% 0xE000 0000 M3 %4

www.geehy.com
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SEMICONDUCTOR

vE: SDRAM 2 BH 34tk 256M,7%7E bank 735l I .

4.1.3

4.2

4.3

4.3.1

4.3.2

4.4

B E

Ja BN, P AT RCE Boot 51 IR I FEL APk 43 AT =S S AR b i) — A
® T AFME A B
® )\ BootLoader Ji 5
® MHE SRAM 5l

#7 M\ BootLoader J5i5)), F P alf#i ] USART $2 O #E#igs 2 7 Flash.

A%

APM32A103XET7 ) N #%+& Arm® Cortex®-M3, T iZ VP& R EAMG. ThEEE, TR K
TFEPERERSC I RS h TN, FEZEATE Arm T HE A,

Hh i i %

BER H & WriEf 2 (NVIC)

WE 1 MREFRETHHZESHIE (NVIC), NVIC feishbH 2 ik 65 Nal ffihinEiE (A4 16
/> Cortex®-M3 [{Hlr£k) Al 16 MLSed: R EE A WAL i A Dk, A SIREE
IR W AR B, BE S AL PR B AR e I e 2

S8R W/ A R A 2R (EINT)

HRER R W AR AT 19 AN LUTRLI A, RIS I g A S L VR B L TSR SR A
B MG ES TG E Y BT . NN XOLHTAl, RS R R: &2 80 4> GPIO
FEREE] 16 AR T2

A e

J AP BT EAEAE X . SRAM, {5 B, HhrhfE BRI REUAHIX . RITHT, RGAEH
X f7ji BootLoader. 96 fifft—ist# ID. TAFMKARMEE: RIAFHXH HOESARF, A
AT

#t% 5 EAFREIX

RS BRRAE Tk
FAFEIX 512 KB A7 R PR e A KR
SRAM 128 KB CPU BeLL O S545 U5 ) (B/5)
ARG 2KB 1771 BootLoader. 96 fiMfE—i % ID. FAFEX ARG S
IEIRFEHT 16Bytes B EAAMX SR MCU TAET X
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SEMICONDUCTOR

4.41 TWEERSREEZRSE (EMMC)

APM32A103xET7 Ham A K 54ERL T EMMC fitk, B SMC (ESEMEEH %), DMC (3ha84F
fEfshlee) W, X PC F. SRAM. PSRAM. NOR #1 NAND.

Bvj] :
=4 EMMC ks, 2iti@4EeiEs NVIC ot
H FIFO

FREBTT BAZERS NAND [N {71 PC R 417 i 21217

REAT
°
°
°
® 5LCDi%#

442 WEERESIFITED (LCD)

EMMC m] PAFC & 15 2 8- LCD il 8y i oa%i&E sz, B30 Intel 8080 il Motorola 6800 1]
P, FRRERE RIGHLSRFE M LCD #20. fFIXAS LCD FH4T 3 1 mT LR J7 (3 M i) 222 155 & 1) el 7
MRS, Bl & F s i a8y e & -

45  BHEP

451 KHepR
APM32A103xET7 HIR 8P A
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K 4 APM32A103XET7 if i

Geehy

SEMICONDUCTOR

use 48MH
Prescaler Z .
PR » USBDCLK
2,2.5
FPU
r{ Prescaler » FPUCLK
/1,2
Cortex
/8 » System
Clock
'fO'KCH'-ZK » IWDTCLK
» FOLK
RTCSEL[1:0]
> SMCCLK
0SC32_0UT, LSOECCLK [/T.2. 4% DMCCLK
32.768 > RTC
0SC32_IN d » SD10CLK
- KHz /128
CSS 771 > HCLK/2
0SC_0UT §4-16MH2
- HSECLK 120MHz MAX
0SC_IN PLLHSEPSG PLLSEL » HCLK
- 0C SYSCLK
120MHz
X2.3.4 MAX AHB
8z ... 16 Prescaler
Helork PLL /1,2...512
60MHz_MAX TMR2, 3, 4,5,6,7 TMRXCLK
if (APB1 prescaler=1) X {—» (x=2, 3.
L »FMCCLK SGSEL APB1 else X2 7
> Rrescaler
/1,2,4,8,16
60MHz MAX oo
ADC
Prescaler [——  » ADCCLK
/2,4,6,8
MCo
)/ 120MHz_MAX
PLLCLK
APB2 TMR1, 8
[JetcO | HS1CLK L| PRESCLAER [4-if (APB2 prescaler=1) X 1_'T(EETC|6>K
HSECLK /1,2,4,8,16 elseX?2 '
SYSCLK
120MHz MAX o oo o
» |25xCLK
(x=2,3)

452 IR

B B YR 238 P A ol e L G P, RS P HSICLK. HSECLK, fRiER & F
LSECLK. LSICLK; %} HIFMr N ERE . Ahapmteh, A8 HSICLK. LSICLK, #hf
474 HSECLK. LSECLK, J:H HSICLK 78] IR B 5 +1%.

4.5.3

ARG B

A[i%#% HSICLK. PLLCLK. HSECLK fEA &% 4, PLLCLK HRf 5 il k4% HSICLK.
HSECLK thi)—#f, BCE PLL FIMEARE. R BT IR P il R GE o

PR AL BN, BRAERE HSICLK /EJy R GE Y, 22 5 A7l AT IE 3 IR i Bl h i — AR
NRG Bl K2 HSECLK KA, R4k Az D) sl HSICLK, Ui AERe 1 ik, #fiF
AT AR A S ) A B o

www.geehy.com
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454 ELRETAP

Geehy

SEMICONDUCTOR

WE AHB. APB1. APB2 ii2k, AHB HIBT#MJE & SYSCLK, APB1. APB2 HH} &5 /&
HCLK; Mt &/ R B 3-8 0 = Bt ah, AHB Al iE APB2 K =i A 120MHz, APB1
I = A & 60MHZ.

46 HFESHFEEH

46.1 HEHIR
Xk 6 HIE TR
2 B, e 15 i8R
Vop 2.0~3.6V T Voo 51 IZ 110 (AR 10 B A D « PERTRE AL .
A ADC. DAC. Effid. RC k¥4 PLL FIRRGT it i F ADC 8k
Vopa/Vssa 2.0~3.6V B -
DAC I, Vopa ANG/NTF 2.4V, Vopa Fil Vssa 205153 A4 3] Voo A Vss.
2451 Voo I, JEIT BRI 2%, N RTC. A 32KHz k3% 24 Al 5 4 &
VBaT 1.8~3.6V
P s
4.6.2 FES
R 7 P EA TAER
2 i B
FHA (MR) HF it
LR (LPR) HFERUR R

it A

TR AU, BE I as B i, Az s L, RSN T, 74 SRAM

B & 4l 52k

Vi VAR SSYE A S AL T TARRAS, ZER At R b
4.6.3 HJFEHERES

PR ERAE R T EEE AL (POR) Flsif A7 (PDR) HLEK. XA HLESIAZ AL T TAERAES. 4
i FL S A PRI O 00 8 PR R AR TR VBRI (Veorpor) B, BIMEESMBE AR, REGRFFE

257 i N B RS I Voo HoK H 5 Vevp BRIE LA AT dmfE YR B R I f2 28 (PVD), 4 Vpp £
Vevp BIETE A H AR T gE I 2 P~ A vp b, mlis s Fh ST AR 5 F2 58 MCU % B 22 IR A .

47 (RITHFEER

APM32A103XET7 SCHFHEAR . (&ML FrNL =P IhFERI, X =R ATE Dh#E. M i R] K
Mol 7 SRAFAEZE 5, A S B By 75 SR BRI ShFEAR
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SEMICONDUCTOR

Bl 8 IRIIFERE N

B L]

HEE AR A5 2 PIAZIE IR TAE, B AMBEAR T TARIRES, WIOE I /=5 R g
1E SRAM FIZFAF 3 ERA R IEGL T, A5 AT Ik BB AR I D e

PR PR 1.3V AR I Bl #2151k, HSECLK RS HEA: . HSICLK. PLL #ZE 1k, 1 k25 ol fic & 3%
A A B D FERE
AT AN R £8 BT e MCU, SNSRI 2R 4038 16 NAMER R IZk 2 —. PVD %iti. RTC. USBD.
A ThFERA
YRR R R o5 1], BT 1.3V B i, HSECLK fikiiRes . HSICLK. PLL B4,

FEHLE SRAM FlZF f7 85 BT 2%, RTC X3, JG & A fras WA IR IR, FEHLHLER AT TAF;
NRST ESMBEAAE S, IWDT A2, WKUP 51 EI_ETHOWE RTC (SAF A2 EE MCU iR H
R,

4.8 DMA

W E 24 DMA, DMA1 3 7 #iBiE, DMA2 S7£f 5 iiliE. S MEE L% DMA iR,
B [A—AF % K 8 1 4> DMA iRk DMA i#iE. SZ#f DMA if5RI4M%#: ADC. SPI.
USART. 12C. TMRx. HJfiCH 4 % DMA IBIEL e, L “APBas—APEas . AP — M.
HME 1P BdRfEY (P66 %5 B35 Flash., SRAM. SDRAM).

49 GPIO

GPIO "] LAFC B @A @ . TG, B S . 8 A5 AT DA B RO 2
A~ bR RN, 8 R DARC B e . RS, R ThRE AT DUF T A
W, R S rT DU TR MA DL AR DR T DARC B i Re/24R 1 B/ FRiHRE; a LA
BCE 2MHz. 10MHz. 50MHz [P, AR, ThFE. MBS ook,

410 BIESME

4.10.1 USART/UART

A I E £ 5 MEFIR IR IR B, USARTA 2 LB AT 5 4.5Mbitls, 3
USART/UART HJil {5 A A1k 2.25Mbit/s, Frf USART/UART AJfiC B ArH. dERRAL. 1%
I, HURGIIRE, BR T UARTS ShFTH 1% USART/UART #5i BL3#H DMA. 4~
USART/UART L2 R0~ 3K

k% 9 USART/UART jRe 2% 5

USART #=/Zh Ak USART1 USART2 USART3 UART4 UART5S
P s AP )25 P A A ) v v J — —
PR N N N — —
BRE R v v v — —
IrDASIR Z bt fifthth 2 D fie J J v v v
LIN £zt v v N N J
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SEMICONDUCTOR

USART HER/Thfe USART1 USART2 USART3 UART4 UARTS
FLLR A T AR v v v v J
377 DMA Thi v J N J _

Yﬂf ~/=i*§o

4.10.2 12C
WHE 12C1/2. 12C3 M 2kF:10, 12C1 5 12C3 SR 10 . S ffasdtithhl, Kt 12C1 5 12C3
ASREEINHEF o
12C1/2 ¥yr] TAEF 2 B m M, 308 7 6788 10 A2 -4k, 7 A2 AR G SR O i 5
Hb, GG R S RERRUERE L (B 100kbit/s). PLidik s (F 400kbit/s); W& T H#¢E CRC k&
AR RS s BT LUEH DMA #4153+ 3 #F SMBus =4k 2.0 fiR/PMBus .2k
12C3 2k, AILAFEARERL . PR, il Mgy, md R PRt s % 2 m) R
1

4.10.3 SPI/I2S
WE 3D SPI, XX, MWER TS T TS, 74 H DMA #4128, nlilE
BT 4~16 7, B{EH K55 18Mbit/s.
WE 24128 (43915 SPI2. SPI3 B, REMAA. M TIEE, SCRFED A, nf
Bl E 16 rEk 32 Mr4rHER 1) 16 1. 24 fii. 32 frfdefbiy, AR re 2R al it B (76 2
8kHz~48kHz; 4—ANEkiE WA 12S B2 OB E N AR, HEREaT LALL 256 1% A 4
SR DAC Bl fiit 2% (CODEC).

4.10.4 CAN
WE 2> CAN (CAN1 5 CAN2 r[RIFHMEH D, % 2.0A F12.0B(F3h) MiE, #{EE R &0
15 IMbit/s. ‘&R AFEISCRI R I%E 11 LR IRFFRIbRAE DT, 0 A] ARRISCRI K 3% 29 SIARRAF Y &
i, B 3 ANRIRHEAEA 2 NI FIFO, 3 2% 28 AT~ e 5.

4.10.5 USBD
PR R A 40 USBD W& OfRE: USBD, E1FE4 USBD %4k (12 JKAL/FD) bRk, i s nl
MRS, BARHMEEThRE. USBD 4 f) 48MHz 4 i Ay #F PLL B4, f#H] USBD
IIGERT, RGH4P H B8 48MHz. 72MHz. 96MHz. 120MHz F1ffj—A>, BI434 5t 1 4050
1.5 4. 2 34, 2.5 43 43R1E USBD i i 48MHz.

4.10.6 USBD #:0%5 CAN O/ EH

A7 USBD1 (2) 5 CAN1 (2) IR —L IR 512 7551 SRAM f7ifi & H T #cdfa 1) & i
g, IRl USBD #iT CAN R RINME A . BARfE AL T -

® USBD1 5 CAN2 AJ LAJAJ A H

® USBD2 5 CAN1 ] LA H

® USBD1 5 USBD2 AAJ LA [A] {8 A

® CAN1 5 CAN2 o] LA[R] A F
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SEMICONDUCTOR

EE: BARYEREA 2 Bk USBD (SIIMBAIRFD, HEENIARRRAEM, e TG 14 e uE
LG (GBI R HThEE) eIl “ R 7

411 BRI

4.11.1 ADC

WHE 3/ ADC, ¥EEN 1247, &4 ADC % 16 N/MGEE Al 2 /NN H0EE, Py E 25 5
DB AL RS i IS i k. Hirh ADC1 1 ADC2 #5545 16 MyhEkiliE, ADC3 —fih 8 4
HMEEIE, 4IEIE AD BB R, S, FEkIAIT, ADC FE gt ST DA 6 5 B4 R
FAALAETE 16 DR ZF A7 88 SCRRIBUE 114, SR DMA.

4.11.1.1 BEEfERS

WE 1 MERELEREE (TSensor), WHIERE ADC_IN16 IS, A& A5 1 H bl 45 I B 2 1k
224k, FIEE ADC SR e () e A e 55 R FE

411.1.2 AHSHEHE

WEZSEHIE Vrernt, WiTER ADC_IN17 i#iE, #iEid ADC 3REUZ Vrerints Vrerint ¥ ADC
FRAROE I R .

4.11.2 DAC

WE 211247 DAC, %> DAC Xt —/MithiisiE, wIicE N 8 fin. 12 fifsl, SZFfF DMA Tj
e, BB A SCRME R =M, Fe SRR BRI B4, b 7 sCSRpANERAS 5 i
Ko R E I % TR -

4.12 EN2%
WNE 2 M16 MEgEF2ZE (TMR1/8). 4 MNEER 2 (TMR2/3/4/5). WiNEAEF 28
(TMR6/7) 1 ML ET IR ER 28+ 1 ANE FUE T I ER 2881 1 N RS2 e i 2% o
B )5 B 28 ] DU SRAS AR 7 /& 15 1E 18 4T .

RGUTE EN A5 AR A, BT HEh B INE, iy O I AE™ 4 — D al Bl R g
W, T LU T SEm R R G R AR

M 10 = 8 IR AR AN R G o I 2 D e LR

JE B A%
_— RGTHEER 3 A ER 4 R RS ER 2
JE I d% o
- Sys Tick Timer | TMR6 | TMR7 | TMR2 | TMR3 | TMR4 | TMR5 TMR1 TMR8
TS X . X X
B 24 {1 16 fir 16 fir 16 fir
Pags it
TS
. Ny I b Mk, mT, R M b, W, R
H
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S8R
. ROE R B2 e A e BN 58
T 1-65536 ZIMME | ) cene 2 it pte 1~65536 2 A1 1) (E-2 44
~ BT = ~ B AT =
EX TRy
e
DMA i T A oy Tl
*
fsk/ItL
4 4
S Sis
AN ‘ ‘
B BH H
H
3t 9 HREI
_— 3t 5 KR 1 BRAM R 15 S NS,
ﬁ* 1 B A 1 2 N, 1 BRI NS 251,
4 B3I (IEE RN 51 3 6 FL¥NE A 3] I,
1B IR ANEED 51
B HHER AT PWM S
T S fE H
AL B R Th A \ o
A% o . N fic &y 16 Mibrik e B2, &
B i . AR, T B ‘
AAEZEINE | 7L DAC fil n 5 TMRx 521N 22 B A AR 9 2
T g RS, o fe.
R T \ = ST A PWM i . .
P MHEER N OB | ATRIMEN 16 il : N X LB Ky 16 i PWM & 2L 5315,
N - R SE I B2 AT DMA i :
AercAE—ANA B | AR SR AL & HA 46 58 71(0~100%) .
i 3 45 I - N TEPRBE AR, 1M T LA
‘ ‘ A DAL L B B S 1 ‘
T 25 R I U s, [ PWM i A I
S[R3 B R R T B
Rk 1 MSLE TG LB T8 i 3%
PA s HHBMPR | HHREER | MOHAK ThEE A
H—AN P BT ) 40KHZ 1 RC 1R 283 G b DRI Ay
XA RC 5% S0 TR, BT VS T8 AT T LRI
. BB
1~256 2 |H]
RV S o] 12 fir Ry B TE 92 7E i BN T A A R
M =
T APE A [ 2 I A R 4 (e I A
S T o T LA B R O R A B0 1
FEVRBE R T, T4 oy LA B 4
A LB B A HE T .
TE 52 76 16 FRIN ) S0 A R
HOEI T 74 Ry -
. . R IRE, A R T
ERBR T, TR DA R SE .
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413

4.13.1

4.14

4.15

Geehy

SEMICONDUCTOR

RTC

W& 11 RTC, 5H#AH LSECLKE5HiAGIH (OSC32_IN. OSC32_0UT). 1> TAMP %i A
BRI GIE (TAMP); I SR R] ik £ A0 32.768kHz HIAMAT AR IR BidR 77 45% |

LSICLK. HSECLK/128; BRiAH Voo flhH, =4 Vop Wiy, 7 H3hY1# % Vear fiiHL, RTC ELE
LS ABIEAER: PPERGEA.. WS, BIEEAR, RTC ACE A EEHEAZLR: FF
e HIZhEE.

B

W E 84Bytes &1 ar 748, BAIAH Voo i, 24 Voo WirilS, AT B3IV 2 Vear i, &0 5
FRBAEAELR; PPHERAEN. BHEA. HIREAR, Sharfasidi ik,

CRC
WE 1/ CRC (JEHILARIE) tHHHIT, "™ 4 CRC 4, w#AfE 8 fii. 16 fir. 32 fi .

FriHEETt (FPU)

P N BASL FPU M RIS SEACBE R IT, SCHF IEEE754 hrdl, SCRESFE T mis B, SR
#4: CMP, SUM. SUB. PRDCT. MAC. DIV. INVRGSQT. RGSQT. SUMSQ. DOT. ¥
R B BT U e
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SEMICONDUCTOR

5 B
51  HAKRHMENRREHSF

5.1.1 BEXEME/IME

BRAERR IV, P dhe e Ta=25°C MAEA 7 2 AT IR o Hedg KA R /ME PT SCHF T 7E f
BHIIABLIRE . i R B

FEREANFAME T I R P Wl SR A VRO . B 07 BB T RS B s, A e
BTN LA TR REA L, SRR, DO IR = A AR HEZE (T £3X)
732 R R N

5.1.2 BEE
BRAERERI UL, SRR T Ta=25°C. Vop=Vopa=3.3V &, XL H T 1BiHiE S,
5.1.3 HLRIpHZR
BrAERE M, Al 2R T8 T 4e T AR 2 .
514 HEFR
5 R &
VBAT MCU
—|_ Vur [SECLK.
{1 HRFF % RTC.
B2l rcid
L g .
T Voox PN
><1OOHF1 o Kgmﬁ&;—%q;%g
1X4.7uF i L0 2% ) I
l Flash,
- 1 SRAM.
1/0iZ%8
e HFHMY
RS
Yo Voor RO HES
i H ERISME
= Vssa
Voo M
I Ve ADC. DAC v
K}O;T?J_ L] REF- e
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YiHH: K Voox 2~ Vop BFIAE0E x 4

515 MAFHBEE
Kl 6 55| B2 H 1) ok sk
:| MCU3S | B
c=50p
7 51 A O\ H R 5
MCUS | B
8 ThFEM =7 &
Voo Ioo MCU
G\ L] VDDX
\/
Vss |
| ——_| Vrers ”
DDA
@ 1| Voba
v | Vssa|_—¢
DD_VBAT
-Tl @ {] Vear VREF—j_"
4
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SEMICONDUCTOR

5.2 EATIIESMT R
s 12 @A TR
/s S %A B/ME | BOKE | B
fHeLk &S AHB B 4% - - 120
fecLka N #B APBA IR i i % - - 60 MHz
frcLke B APB2 I B iize - - 120
Vbbp - HL R HL - 2 3.6 V
AL HEL Y5 R
) VpD 3.6
(#RAAS 1 ADC. DAC i) W55 Vpp
VDDA IR - . v
PN FEL Y L [A]
2.4 3.6
(f#if§ ADC. DAC It)
VeaT A 3 5 L - 1.8 3.6 \Y;
Ta REIRE GRERS T) I R INZFEBL -40 105 C
53 #nBERFEE

A E L R B R I 0] B KB, T
B KA, ACRIEFE AR T S Th A

5.3.1 BRKEERHE

iz

Fik 13 B

A RE S PR AR AMERIRIR . X B R R4 HREAK 1Y
ATIER

=) iR HE BT
TsTG AR E -55 ~ +150 C
T, ij(/u{nu 125 C

5.3.2 BRI EHERE
FIT A5 £ .9 (V o, Vopa) R H(Vss, Vissa) 5 | 1A 21t 24326 43 51 4 2 PR 5 5 R pA) 142 ek Fh

RS 14 HORBUE BB

"5 iR R/ME RAME XA

Vop - Vss A E AL R -0.3 4.0

Vopa-Vssa AN AL FRL IR LR -0.3 4.0

VeaT-Vss APEA A 1 A R L -0.3 4.0

Vop-VbbA Voo>Vopa F VT 1 HLE 22 0.3 Y
£ 5V A 51 LA SN B Vss-0.3 5.5

o FEHE 5 RN U Vss-0.3 | Vop + 0.3
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#HE ik B/ME BAE | B
| AVoox | ANTR] A R 5] A2 8] ) R L 22 50
| Vssx-Vss | AN TR F b 5| A 2 T F R 22 50 m
5.3.3 BKHUE HFLArIE
k& 15 HFRHE
Gine) HiR BRAE | B
lvop 221 Voo/Vooa FLIEZ RS FRIR (BE R L) O 150
lvss 283 Vss HbZR I F IR (U H FRLIAT) O 150
AR 1O Rz 51 A f 8 L I 25
© AR 1O Az 51 iR -25 mA
5T S AFHENHEIR® 5/+0
Iinaceiny @
FLA SR IR ® +5
2 lingein@ B 11O Az 51 A1 _E R e N HL IR ®) 125

B 1 FLYR (Vop, Voo FIHL(Vss, Vssa) Wb ZU4H447E RVFVE R N
T LS T HEs A PR R
110 Z:ﬁélﬁﬁtﬂz/f)\, VIN<VSS Eﬂ-’ ||NJ<p|N)Z:ﬁEjl£ﬁ%j<ﬁ¥Fiﬁ]\EEE{EO

R VNGB iR KA, AN ERBR ] e AR o KA. 24 Vin> Voo I, BRI S 24
ViN<Vss i, HL 51 .
5. M)A N0 DFEIAENERE, = linaen 5 KB NN B -5 300 H AT 0 B i e x5 2 Al

5.3.4 #HEHE (ESD)

A W N P

Fet% 16 ESD 45 e K€M

5 S # =N LEiva
) . Ta=18C~24C, & AEC-Q100-
VESD(HBM) L L I O ) +2000 v
002-REV-E-2013
e B =I7MRAHUI, AR
535 @aSEs (LU
Tk 17 HHRB

Ziincs 28 A eS|

LU PRSI Ta=125C, % AEC-QL00-004-REV-D-2012 oIkA
e B =I5 WA, AR TR
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54  frf#as

5.4.1 Flash 5t

#H% 18 Flash fEif #8 I

FF5 S 1 RAME | HRE RAE L:Eiva
. X Ta =-40~105C

tprog 16 7 4 F2 I [1) 40 46.08 70 us
Vbp=2.4~3.6V
o Ta =-40~105C

tERASE J1 (2KBytes) 5[] 10 - 30 ms
Vbp=2.4~3.6V
‘ Ta =-40~105C

tME B PR BRIN [R] 10 - 30 ms
Vpp=2.4~3.6V

Vprog e Ik Ta = -40~105C 2 - 3.6 v

E: HEEEIHEEE, AEAFEFINER.
5.5 W&

5.5.1 AR SPIRERFE
BRI TR AR 72 AR I R AN SR N
A X BREIR MBSO . B RS, G WRRIAE R

FH 19 HSECLK4A~16MHz 7 % 28 4514

5 S5 %4 B/ME HAE BAE B
fosc_In TR T A AR - 4 8 16 MHz
RF st HA B - - 200 - kQ
e Vop=3.3V,
IDD(HSECLK) HSECLK HLiftiH #E - - 0.56 mA
CL=10pF@8MHz
tsU(HSECLK) Je S TE] Vop & a5 [ - 0.85 - ms

s AP, AR I
AR YR AR 7 A RS S e
AR IEIRAG M SR B, RESE), HERAENEER) .

Ft% 20 LSECLK #R3%5 % K5 1% (fuseck=32.768KHz)

Ziincs 28 M w/ME L Richi} wmAME AL
fosc_In R RIS - - 32.768 - KHz
IDD(LSECLK) LSECLK HLyityH¥E - - - 0.8 A
tsusecL)® J& Bl (] Vopiox fa 5E - 0.93 - s

e BZEAETERH, AL IR,
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(1) tsuwseckyse ja BT A], 2 M f RS LSECLK Jraaill &, HEZEAEIFRE R 32.768KHz IR X B [A]; XA EUE 2
FH— /MARER S A TR S5 T 1S B, e n] RE IR A s 7 O A ) T AN D

5.5.2  PEREFBh YRR IE
REME (HSICLK) RC %%
Fh% 21 HSICLK i35 45k

s B %4 BAME | HMBUE | BORE | BT
frsicLi LIES - - 8 - MHz
T) K. Ta=25C -1 - 1 %
Acc(HsICLK) HSICLK %% % Ik Ta=-10~85TC 25 2.5 %
Ta=-40~105°C -5 - 25 %
IDDA(HSICLK) HSICLK #&y% 25 Th#E - - - 76 pA
tsupsiclky | HSICLK 73% %% )5 B[] Vop=3.3V, Ta=-40~105C 3.24 - 3.4 us

Vo HRTHERA S, AEERETIR. ZUESHRE, EERIEE R ATEE M.
{EEANH (LSICLK) RC #HRE R
k% 22 LSICLK HRvs seut

ines ¥ B/ME | BAME | BOKME | B
fLsick #iZE (Vpp=2-3.6V, Ta=-40~105C) 30 40 60 KHz
Ibp(LsicLr) LSICLK #&3% % DI - - 0.56 pA
tsu(LsicL) LSICLK R #% )5 shistfa],  (Vop=3.3V, Ta=-40~105°C) - - 74.8 us

T HGAIENE L, AREEAPE PR,
5.5.3 PLL 4t
FH% 23 PLL 451k

HiE
ws 2 L: ¥4
B/ME HRME IZIN I
PLL iy A4 1 8 25 MHz
frLL N
PLL % NI B 5 22 L 40 - 60 %
feLL_ouT PLL f5404m i #f, (Vop=3.3V, Ta=-40~105TC) 16 - 120 MHz
tLock PLL #{AH I ) - - 200 us

e BZEAETERH, AL IR,
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5.6.1 RS ALA A IR IR P B
Fet 24 PHST BRI LIRS B SURr

Geehy

SEMICONDUCTOR

s B A B/ME HARIE RAE LA
R 1.84 1.86 1.88 \Y
VPOR/PDR b F M R A RE
LT 1.90 1.92 1.93 \Y
VPDRhyst PDR iR i 50.00 54.00 60.00 mvV
TRSTTEMPO ST FFEER ] 0.90 1.39 4.90 ms
W HERGIHEARH, AEAT IR,
FHk 25 T i R FEL IR P A AR
5 Z & B/ME HAE = YN A
PLS[2:0]=000 (_-THf) 2.17 - 2.20 v
PLS[2:0]=000 (I B&#) 2.06 - 2.10 \Y
PLS[2:0]=000 (PVD iE##) 100 - 110 mv
PLS[2:0]=001 (_-F+i) 2.27 - 2.30 \%
PLS[2:0]=001 ("I &) 2.16 - 2.19 \%
PLS[2:0]=001 (PVD iE##) 110 - 120 mvV
PLS[2:0]=010 (_-THE) 2.37 - 2.40 \Y
PLS[2:0]=010 ("I F&¥#) 2.26 - 2.29 \%
PLS[2:0]=010 (PVD iE##) 100 - 110 mvV
PLS[2:0]=011 (_|TH4%) 2.46 - 2.50 \Y
Vevp AR PLS[2:0]=011 (&) 2.36 - 2.39 \Y
ol 25 HL ST AR
PLS[2:0]=011 (PVD iE##) 100 - 110 mvV
PLS[2:0]=100 (- T1f%) 2.57 - 2.60 \Y
PLS[2:0]=100 ("~ B##Y) 2.45 - 2.49 \%
PLS[2:0]=100 (PVD iEi#) 110 - 120 mv
PLS[2:0]=101 (_L-THE) 2.66 - 2.70 \Y
PLS[2:0]=101 (&) 2.56 - 2.59 \Y
PLS[2:0]=101 (PVD iEi#) 100 - 110 mv
PLS[2:0]=110 (_|FH¥4%) 2.76 - 2.80 \Y
PLS[2:0]=110 (T P& 2.65 - 2.69 \Y
PLS[2:0]=110 (PVD iE##) 110 - 110 mvV
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#E S %A B/ME A BAE By
PLS[2:0]=111 (_EFHIY) 2.87 - 2.91 v
PLS[2:0]=111 ( &) 2.75 - 2.79 \Y
PLS[2:0]=111 (PVD iE#) 110 - 120 mvV
E: HEAVHEARE, AEA= RN,
5.7 Ih#E
5.7.1 ThEENAIIE
D) HAT Dhrystone2.1, ZwiFIEiN Keil.V5, JriFitES N L0 24 TSR .
(2) FrE 1 11O 5l I#E A Fo AR, HIERER]—NERES T L Vop 8t Vss CE#ED
(3) BRAERFAI LR, BTA AN A R A
4) Flash 2545 B F 1% B 5 fuck FIR R
0~24MHz: 0 NMEEFFR
24~48MHz: 1 54T 1]
48~T2MHz: 2 MEAF
72~96MHz: 3 N4 A
96~120MHz: 4 &4 R A
(5) TR TIH DR fdiRE (B IX UL B A0 B s B AN 2R 40 w2 /T idEAT)
(6) PHMETF AR fecika=freik/2, frcike=fucik
5.7.2 BIFEAITIEE
£ 26 FEFLE Flash #1177, @17 IhFE
H R D BAED
e 21 A fHCLK Ta=25°C, Vpp=3.3V Ta=105C, Vpp=3.6V
Ibpa(UA) Ioo(MA) Ibpa(pA) Iop(MA)
96MHz 218.17 20.90 257.25 22.75
72MHz 152.43 15.01 183.55 16.77
48MHz 121.33 12.42 148.55 14.07
HSECLK bypass®, ffiffifshi | 36MHz 98.50 9.43 120.42 11.23
24MHz 121.30 6.93 144.77 8.34
BATH T FE 16MHz 91.31 4.83 111.79 6.37
8MHz 17.84 2.78 27.24 4.31
96MHz 217.99 11.61 253.19 12.85
72MHz 152.30 8.93 179.31 10.31
HSECLK bypass®, I 4hik
48MHz 121.29 7.70 144.81 9.00
36MHz 98.48 5.94 119.48 7.32
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#AUFED BAED
28 % fHcLK Ta=25C, Vpp=3.3V Ta=105C, Vpp=3.6V
IppA(UA) Ipp(mA) IbDA(MA) Ibp(MA)
24MHz 121.24 4.53 144.81 5.85
16MHz 91.24 3.26 111.79 4.56
8MHz 17.84 1.98 26.08 3.30
64MHz 237.41 15.13 274.23 16.00
48MHz 206.64 11.06 241.56 12.85
32MHz 184.46 8.96 218.40 10.49
HSICLK®), ffifigpit 44
24MHz 163.22 6.47 197.36 7.99
16MHz 177.22 453 210.87 6.22
8MHz 102.67 2.43 131.44 3.98
64MHz 237.26 8.30 272.66 9.93
48MHz 206.69 6.48 240.48 8.09
32MHz 184.47 5.51 217.58 6.78
HSICLK®, & p i 4h
24MHz 163.15 4.10 196.21 5.33
16MHz 177.19 291 210.01 4.56
8MHz 102.67 1.61 131.14 3.46
VE:
(1) AR, ATEAEF P,
(2) ARt 4h A 8MHz, 24 fucLk>8MHz i, FF/8 PLL; SIMIS%H PLL.
Tk 27 P27/ RAM 34T, @178 Th#e
Je @ BAED

S %1k fHCLK Ta=25C, Vpp=3.3V Ta=105°C, Vpp=3.6V
Ibpa(MA) | Ipp(MA) IopA(UA) Iop(MA)

96MHz 218.11 18.82 254.07 19.78

72MHz 168.27 14.51 198.01 15.31

48MHz 121.38 10.23 145.28 11.22

HSECLK bypass®@, ff#gfTA 4% | 36MHz 98.49 7.91 119.64 8.85

BT TR 24MHz 121.37 5.75 145.12 6.69
16MHz 91.32 4.23 111.49 5.54

8MHz 17.85 2.22 26.07 3.37

96MHz 218.15 12.98 253.06 13.84

HSECLK bypass®, &M 4h
72MHz 168.21 10.19 197.29 10.91
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#AUFED BAE®
M %4 frcLK Ta=25C, Vpp=3.3V Ta=105°C, Vpp=3.6V
IppA(UA) Ipp(mA) IbDA(UA) Ibp(mA)
48MHz 121.37 7.19 144.47 8.23
36MHz 98.45 5.76 119.07 6.70
24MHz 121.38 4.27 144.40 5.33
16MHz 91.31 3.28 111.54 4.37
8MHz 17.84 2.23 25.98 3.37
64MHz 237.31 13.98 272.39 15.31
48MHz 206.81 10.51 239.84 12.06
32MHz 184.48 8.14 216.88 9.59
HSICLK®, g fr #hst
24MHz 163.22 5.41 195.99 6.97
16MHz 177.24 3.61 209.78 5.25
8MHz 102.72 1.89 130.84 3.45
64MHz 237.31 7.79 272.15 9.41
48MHz 206.70 5.97 239.51 7.38
32MHz 184.51 4.29 216.97 6.33
HSICLK®, ¢ i 4h ik
24MHz 163.17 2.96 196.29 453
16MHz 177.19 2.06 209.49 3.79
8MHz 102.68 1.10 130.88 2.92
VE:
(1) HEZREVHEE I, AEAE .
(2) ARt Eh A 8MHz, 24 fucLk>8MHz i, FF/8 PLL; fSMISEH PLL.
5.7.3 EEIRENThEE
k% 28 F2JFAE Flash AT, MEARE R I DIFE
HAUFED BAED

S 1 fHCLK Ta=25C, Vpp=3.3V | Ta=105C, Vpp=3.6V
Ippa(UA) Ipp(mA) IDDA(HA) Ibp(mA)
96 MHz 218.32 14.26 254.68 15.10
72MHz 152.47 9.76 180.70 10.58
48MHz 121.43 7.47 145.37 8.33
MENRAE N IFE | HSECLK bypass®, fdfgfrf 48 ik
36MHz 98.48 5.80 119.78 6.79
24MHz 121.32 4.11 145.35 5.03
16MHz 91.28 2.94 112.16 3.97
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#AUFED BAE®
M %4 frcLK Ta=25C, Vpp=3.3V Ta=105°C, Vpp=3.6V
IppA(UA) Ipp(mA) IbDA(UA) Ibp(mA)
8MHz 17.84 1.70 25.92 2.69
96 MHz | 217.98 3.23 254.24 4.08
72MHz 152.21 2.35 180.39 3.29
48MHz 121.22 1.92 146.02 2.87
HSECLK bypass@, XA 4M% | 36MHz 98.38 1.59 119.88 2.58
24MHz 121.23 1.27 145.50 2.28
16MHz 91.20 1.05 112.22 2.04
8MHz 17.81 0.78 25.89 1.75
64MHz 237.16 9.60 265.57 9.76
48MHz 206.68 6.92 232.79 7.61
32MHz 184.45 5.30 209.44 5.83
HSICLK®, gy #hst
24MHz 163.15 3.65 187.49 4.21
16MHz 177.10 253 201.95 3.10
8MHz 102.66 1.32 122.81 1.93
64MHz 237.18 1.90 266.22 2.52
48MHz 206.62 1.48 233.01 2.10
32MHz 184.34 1.17 209.43 1.79
HSICLK®), S:HIpi 4h s

24MHz 163.05 0.84 187.62 1.50
16MHz 177.13 0.62 202.01 1.27
8MHz 102.67 0.35 122.81 1.02

VE:

(1) HEZEEVHEE I, AEAE .

(2) HMERETEh A 8MHz, 4 fuoLk>8MHz B, FFJi PLL; 55k PLL

FA% 29 FEFTE RAM HHHAT, REHRALAT T #E
JeRifE® BAED

S M fHeLK Ta=25C, Vpp=3.3V | Ta=105C, Vpp=3.6V
Ippa(MA) Ioo(MA) Ibpa(PA) Ibb(mA)
96MHz 215.97 14.06 250.92 15.59
72MHz 165.85 10.84 196.02 10.74
HEARAS X IIFE | HSECLK bypass®, fiigEFTH shi
48MHz 119.17 7.44 142.13 7.71
36MHz 96.50 5.77 117.08 5.84
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#AUFED BAE®
2 & fHcLK Ta=25C, Vpp=3.3V Ta=105°C, Vpp=3.6V
Iopa(uA) | Ipp(mA) IbpA(HA) Ipp(MA)
24MHz 119.21 3.93 136.05 4.35
16MHz 89.36 2.77 109.38 3.14
8MHz 17.73 1.6 23.65 2.01
96MHz | 215.53 3.12 248.57 3.64
72MHz 165.75 2.44 192.92 3.14
48MHz 118.99 1.80 141.57 2.24
HSECLK bypass®, XHIFif 4% | 36MHz 96.46 1.44 117.39 1.94
24MHz 119.11 1.15 142.46 1.63
16MHz 89.21 0.94 109.67 1.36
8MHz 17.71 0.66 23.00 1.14
64MHz | 237.15 9.31 265.75 9.74
48MHz | 206.68 7.13 232.94 7.56
36MHz 184.39 5.44 209.27 5.87
HSICLK®), {fifgpi 4t
24MHz 163.18 3.51 187.51 4.27
16MHz 177.19 2.45 201.95 3.12
8MHz 102.68 1.28 122.82 1.91
64MHz | 237.19 1.93 266.13 2.54
48MHz | 206.65 1.47 233.12 2.10
36MHz 184.36 1.13 209.35 1.80
HSICLK®), i pi 4t

24MHz 163.10 0.82 187.67 1.50
16MHz 177.13 0.62 202.00 1.29
8MHz 102.60 0.36 122.86 1.03

TE:

(1) HEZEEVHMEEE, AEAE .

(2) AhEREtePhy 8MHz, 24 fuoLk>8MHz i, JFjd PLL; 75 05¢H] PLL
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574 =Nl YA
Lk 30 EHL FAHIARE T EE

wBAED,
BAED, (Ta=257C)
(Vpp=3.6V) )
E k&
% At Vpp=2.4V Vpp=3.3V Vpp=3.6V Ta=105C oA
IbDA Ipb IbpA IpD IpDA Ibp IpDA Ibp

W AR AL T T, (RS il
H RC R 2 Fl S 4R % 28 b 55 1 | 3.658 | 43.12 | 4.308 | 42.15 | 4.719 | 43.18 | 7.421 | 614.478

154
;ﬁ R (B M B 1)
I
e R A AL TR ThREAR 2, RN i
W RC IRy s Ml sl iR 7 de b T-¢ | 3.667 | 36.77 | 4.324 | 36.69 | 4.695 | 37.13 | 7.039 | 552.132
PR (A S SLE T 1)
R PR RC %35 48 FA AL & 114 Ak pA
2911 | 047 | 3.85 | 1.01 |4.342 | 1.31 | 5937 | 5.468
TH ARG
FEHL | RE N B RC 4R 240 T IF R AS
2919 | 0.27 | 3.846 | 0.75 | 4.336 | 1.15 | 5918 | 4.587
A ST AL T2 ATIR S

ke R PR RC %35 4 FA AL & 114 Ak
TRHPRAS, (KRS RTC 46T | 2.346 | 0.05 | 2.964 | 0.17 | 3.343 | 0.40 | 4.985 | 4.172
Fe PR

Vi (1) HEEAPREL, REER R,
575 KpEIhFE
Tk 31 B[ ThFE

HHYED), TA=25T BARMED, Vear=3.6V 1

VBAT=2.0V | VpaT=2.4V | VBaT=3.3V | Ta=25C | Ta=85C | Ta=105C | fiL

Cine) 1

lbp Ve | REIRG &AM RTC 4T

1.106 1.268 1.704 1.956 2.568 3.256 MA
AT TR
Ve (1) AR, REAER IR
5.7.6 AMEIhEE

;i%ﬂ% HSECLK Bypass 1M ’ﬁfy\jﬁﬂ‘%tpﬁ, fPCLK=fHCLK=1Mo
B DAL =18 BE 1% AN IR ) LR — 478 L2 AU AR I e ) R
i 32 FMEIIFE

B N HAED TA=25C, Vpp=3.3V Bfr
DMA1 0.3
DMA2 0.34

AHB mA
EMMC 0.31
CRC 0.14
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E2 S $1RED TA=25TC, Vpp=3.3V By
SDIO 0.52
TMR2 0.25
TMR3 0.24
TMR4 0.4
TMR5 0.36
TMR6 0.06
TMR7 0.08
WWDT 0.04
IWDT 0.07
SPI2/12S2 0.2
SPI3/12S3 0.29
USART2 0.36
APB1
USART3 0.33
UART4 0.16
UARTS 0.2
12C1 0.22
12C2 0.18
USBD 0.42
CAN1 0.25
CAN2 0.25
BAKPR 0.02
PMU 0.02
DAC 0.16
GPIOA 0.13
GPIOB 0.13
GPIOC 0.07
GPIOD 0.05
GPIOE 0.06
APB2
GPIOF 0.16
GPIOG 0.24
ADC1 0.39
ADC2 0.28
ADC3 0.28
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¥ A BAED TA=25C, Vpp=3.3V By
TMR1 0.4
TMRS 0.4
SPI1 0.13
USART1 0.2

T BZREEER T, AL IR,

5.8 {RINFEEEMERRT [H]
ARG T AFE Rt A2 i [) P10 9000 e MGG iR =2 3 2 P P R 7 B S — 2% 4R 2 it 18], HHF Vop=Vopas
R 33 R IIAEME B [A]
HRIE (TA=25C)
w5 ¥ %A B/ME BAE | BAL
2V 3.3V | 3.6V
tWUSLEEP B AP G e i 0.52 0.61 0.60 0.57 0.65
I Y e T i 1.83 2.24 1.91 1.86 2.26
twusToP NG IR S us
W 28 A TR T FEAE 2 2.66 4.18 2.95 2.82 4.61
twusTDBY ARG = 1 s 59.56 | 76.40 | 63.74 | 61.29 | 84.56
E: HERTHEBRE, ANEAFEFNER.
59 5k
5.9.1 /O 5| s
Ftg 34 B GNRZE Vop=2.7~3.6V, Ta=-40~105C)
Fias] ¥ A B/ME S AYE BAE L:=X 174
ViL A NATK P L -0.5 0.35Vpp
CMOS i [
ViH LpNEER YA 0.65Vbp Vop+0.5
ViL LnPN(IMEER N -0.5 0.8 \Y;
FRAE 11O S, N e R TTL 3 2 Vop+0.5
VIH
5V 210 51, HN PR 2 55
FRUE 11O [t 2 R p i & 2% FEL R IR ir 200 mvV
Vhys -
’ 5V 25 24 1/0 [t % ki & 2% F R IR v 5%Vop mV
Vss< Vin < Vop
+1
Rt 11O i
likg LI 2N MA
ViN=5V, 3
5V 25 2 11
Rpu 95 b R AR B Vin=Vss 30 40 50 kQ
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5 S5 %A B/ME | REUE = I Bhr
Rpp BB AV El Vin=Vobp 30 40 50 kQ
W BZGEAVHEBH, ATEEF IR,
Fi% 35 AZIAFME
MOPEYILO | g ¥ Rf BME | Bkl | e
= = N \
e E
o C.=50 pF,
fma><(IO)out %j@f)ﬂﬁ— 2 MHz
10 Vop=2~3.6V
(2MHz) tigojout it v ZEAIG ST IR B T CL=50 pF, 125
ns
tr0)out A A A s P ) TR T Vop =2~3.6V 125
CL=50 pF,
fmax(10)out IE NS 10 MHz
01 Vbp =2~3.6V
(10MHz) tigo)out o HE v ZR AL E T ) R ) CL=50 pF, 25
ns
trgoyout i HE ARG 22 v PP )RR ) Vop =2~3.6V 25
) C_=30 pF,
fmax(10)out SN 50 MHz
11 Vpp =2.7~3.6V
(50MHz) tigo)out it v A HL ST PR T BRI (] CL=30 pF, 5
ns
tr(o)out B G A v F P I B ] Vop =2.7~3.6V 5
v (1) /O I I EE AT BUid i MODEYy Bt & .
(2) HZEEVHESH, AEA PRI,
9 H N H AT TR E X
90% 10%
AR
$1# 2 50pF
f
: triojour tuojour - :
MRt DTETABTHEEZHR (45~55%)
I AS0pf, EBIBKHIER
VE: HEEGIHEEH, AEA PRI,
Tk 36 Ht BRSNS Vop=2.7~3.6V, Ta=-40~105C)
s S #1 wm/ME | KA Bhr
VoL Hr RS, 2 8 AN 5] R IR A L lio=+8mA - 0.49
\Y
VoH ST HCSE, 2 8 AN 5] IR 2.7V<Vop<3.6V Voo-0.4
VoL T HRESE, 2 8 AN 5] IR IR S L lio= +20mA - 1.50 \Y;
Page 44
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wE 20 %A B/AME | BRKE | B
Von St E HP, 28 8 AN Sl R A R 2.7V<Vpp<3.6V Vop-1.2
5.9.2 NRST 3| it
NRST 5| % ARSI CMOS T2, BiE#E T — kAN L+ fEH Rey.
k% 37 NRST 5| jiiHetE G2 Vop=3.3V, Ta=-40~105C)
s 2 &M B/ME L7 BKRE B
VIL(NRST) NRST % A I L e -0.5 - 0.8
\Y
VIH(NRST) NRST % A iy HLF HL 2 - Voo+0.5
Vhys(NRST) NRST Jifh 2 45 fish 5 s HLF 38 35 200 mvV
Rpu 59 SR VIN = Vss 30 40 50 kQ

E: BZREIHER W, AL I

5.10 JEfSAME

5.10.1 12C #hididt

IR BIFRERL SR 12C FIBRINR, feoikt L ATKT 2MHz, NIABIPLEE S 12C 15 RAIR,
fecLk1 KT AMHz.

Fkk 38 12C Hz LRHE(Ta=25C,Vpp=3.3V)

PR 12C P& 12C
s ¥ LA
BME | BKE | B&ME | ®BRKRE
tw(scLL) SCL B 7] 4.7 - 1.3
tw(SCLH) SCL gy () 4.0 - 0.6 "
tsu(SDA) SDA LI [H] 250 - 100
th(sDA) SDA HHa R FF I 8] - 3450 900
tr(spay/tr(scL) SDA 11 SCL |7} ] - 1000 300 "
tispay/tiscL) SDA il SCL " [#H ] - 300 300
th(sTA) THOR S AT AR IR ] 4.0 - 0.6
tsu(STA) EV=RiNpIR/GE SURE MvAN 4.7 - 0.6
tsu(sTo) AL S 40 ; 06 "
tw(STO:STA) 15 1 254 B FF UG S5 A AR B 1] (L 28 25 TR)) 4.7 - 1.3
e BEEEIEEEE, AEA IR,
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B 10 S e ST AN R F

VDD VDD
=
4.7KQ =4.7KO=
SDA
1205 %% MCU
SCL
EEWFIREMY
TN
| THIREE | | toucs) >:—:< .
) ; , - o i
oA . X\ D W /S
tf(sm"!‘:* P trson Tt csow | 2 sy (s10:57A)
" them | ¢ T ke thison) P
\ w (SCLH) | Y A |
SeL ' . o
L o L
TusoLLie— ! tf(sc'—"H‘ et ’:_:‘ tou(sTo)
E: WESBET CMOS #F: 0.3Vpp 1 0.7Vpp.
5.10.2 SPI4MEREE
k% 39 SPIKFH(Ta=25C,Vpp=3.3V)
Ziine) S A BR/ME BAME LA
f FA 18
S SP £ % MHz
1/te(sck) WA 18
t
ee0 SPI I 1 TR T 0 ] L% C = 30pF 8 s
ti(sck)
tsu(NSS) NSS H37IH [H] A 4tpeLk ns
th(NsS) NSS R [H] A 2tpcLk ns
t FHEX, frek = 36MHz,
HSe SCK AU 7] oo 50 60 ns
tw(SCKL) T 2 50 =4
t F R 5
U SN 2 7 4 7] ns
tsu(si e 5
th(Ml) E%’Qiﬁ 5
HAR NIRRT 7] ns
th(sl) NS 4
ta(so) Hdf i U7 1) B[R] M, fecik= 20MHZ 0 3trcik ns
tdis(s0) AT iR W )] NS 2 10 ns
tv(so) HHh i A AR TR] ML (R 2 5D 25 ns
ty(MO) Hdf i A R [R] TR (R 5D 5 ns
th(so) Kt R AR IR T MAER (E A2 B 15 ns
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#s e &4 B/ME BAE BpL
th(Mo) R (g E) 2 -

VE: AR, AREEA PR
K 11 SPI B ¢ — M =0F1 CPHA=0

NSM\ f

I
thnss) 1

: tsunss) | | : - : |

| |
CPHA=0 M _\\_m
CPOL=0 | |

1 Ehsorm

)
|
I
| |
| | | |
CPHA=0 _1twesokw I | | |
cPOL=1 T \ . J—\j
SCKEIN | h ' e/ | I |
:I_@:; ii o | thiso) | E;Eggﬁ; tdls(so):
M1SO% RV T |
LR | R ><1L ke D< BT >7
I + -—— —
tsu(sn..._H_ L
|
>< I ON T >< SN >< WAL ><
| N | o
MOS 148\ [ L
b thesn |

Kl 12 SPI i 7 — MR CPHA=1

NSSEIA f
- |
: | : tT(SCK) : : :
U tsumss) | \ |
CPOL=0 trso e : : : R :
gppgt\:: 1t sekn) : | : | ~ : : | !
- ) | |
SCKIIN 0] . . | /! .
| | 1t
e T . e
M1 SO%i Itacso) N H thso) | tdis(so):
| | | 4 T _ e
[} ] |
—1<:>< ik >< e ! muEES
SN |
K !
:<—tsu(sn—>! thsn !
. -
W MR :>< WAL fir >< BARIER: ><><><><
| ) e
MOS 13T

v EAEET CMOS HF: 0.3Vpp A1 0.7Vpp.
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K] 13 SPI i 7 B —F 5K

Sliha
NSSHIA i to(sok)
| I
CPHA=0 —/—\—/—\; m
CPOL=0 ‘ P
CPHA=0

CPOL=1 i | i A ;
SCKAAIA —\—/—\\—/ |
F“/f\gf\; ,,,,, /N

CPOL=0 ; |

CPHA=1

| |
GPOL=1 *\—/—\—/ﬁ ””” u
SCKAfI\ | ti sckw) :

»ta Ty (scK)

}tsu(w); l 777777777777 tr sk
wsomn )OO wrmm | D wame BARIEL
! thon) ; 1 i
MOS 46t MRS | >< fitge 1 | >< R
oo | : :

A W& ARE T CMOS HiF: 0.3Vpp #10.7Vop-

5.11 ERIAMZ

5.11.1 ADC

T 2
 STREH: ADC SHESHERT ILIER ST RIIUH, SR =ADC I bh/(TC e W14+
e P )

5.11.1.1 12 fir ADC 4

% 40 12 fi2 ADC F5t%

=) S| %1k R/ME HRME BAME Bpr
Voba N - 2.4 - 3.6 Y

oo ADC IhfE Vopa=3.3V, fapc=14MHz, ] . ] -

KRR [A=1.5 4 fapc

fanc ADC #ii# - 0.6 - 14 MHz
Canc PR AE RN R R 2 - - 8 - pF
Rabc KA HLBH - - - 1000 Q
ts SKRERF A faoc=14MHz 0.107 - 17.1 Us
Tconv SRAE RN 45 ) 7] faoc=14MHz,12-bit % 1 - 18 us
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Ft% 41 12 fi7 ADC ¥ &

fine) 25 M HAUE BRRME Bfr
Et GAWE +2 +5
Eo A fPeLk=56MHz, +15 +25
Ee 9251522 froc=14Mrz, +15 +3 LSB
Vppa=2.4V-3.6V
Ep COEIaSs TA=40C~105C +1 +2
EL M EtEiR 72 +1.5 +3
T AR H, AREA PR,
5.11.1.2 A ESH B ERHENIR
Tik 42 NE SRR
s S8 % RAME | BBE | BAXE LE v
VREFINT WE S HA0C < Ta<+105C 1.1882 | 1.1947 | 1.2002 Y
Vop=2-3.6 V
Te et M W%B%;ﬁ’é HLUEI, ADC () ) ] 51 71 s
KA B[]
VRERINT WEZZ B EY BRI Vop=3V +10mV - - 18 mv
Teoeft biats- % 14 - - - 104 ppm/C
TE: LAV, A PR,
5.11.1.3 BB RSB R
T A3 IR EAL AR
ine) 25 RAME | BREME | BRKXE AL
Avg_Slope® SFHRIE (Vop = 3.3V, Ta=-40~105°C) 3.2 3.6 3.8 mv/°C
Vas £ 25°C I E (Vop = 2~3.6V) 1.42 1.46 1.48 v
tstarT® ST ] 4 - 10 us
Ts_temp®@® MERHUE R, ADC SRAFH 7] - - 17.1 us

T

(1 BRFE T ORIE, AEA .

(2) HRTHRIE, AEA il

(3D Fie i (RIRAE IS TR) W] LA b 2 FH R s e 25 VR A A RS

5.11.2 DAC

MASH I -
® DNL i drgkikinzs: P ESASZ I8 1) {2 ——1LSB
® INL BiraRekikinzs: AR i LIS HIME SRS 0 Kik)n— MRS 4095 2 [A]3ELL AU
i AL AE 2 18] ) 22
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s 2 %4 B/ME | RBUE BAE L:<R VA
Vopa AL FEL Y5 L - 2.4 3.6 \Y
RLoap FEE f1 2, IR FT I, 3RS Vssa 4% 5 kQ
) ZEpP Ao, DAC_OUT Ml Vss 2
Ro iy BELATT ‘ i - 15 kQ
[E] PRI BEE 47 22 1.5MQ
LEONESATIF, 1 DAC_OUT 3] fifikt
Croap FPEA R o - 50 pF
1) dpe R 2 F Ak
DAC_OUT GIEZ ALY (IS DAC M Kt ks, XTI 12 039 Lou v
min DAC_OUT HiJE R AREY (OXOEL) %] Vrers= ' '
DAC_OUT | HmMargErissity | 3.6 VALK (OXF1B) Fl Vrer+= 2.4
-10.84 4.66 \Y;
max B LR V A4bf (0x154) F1 (OXEAC)
DNL Wy ARL PR iR 2= il & 12 £7 DAC -1.03 0.79 LSB
INL Ry bhii 2= fii & 12 f7 DAC -3.86 2.46 LSB
Offset W% 1% 2% Vrer+=3.6V, ECHE 12 fii DAC -2.57 9.49 LSB
Gain error WSR2 Fi & 12 f7 DAC -0.0013 0.0045 %
i BHZEATHESE L, ATEAEFEFIEL.
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K 14 LQFP100 $f3: &
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]
|
|
|
& | 5
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\“ | | |
44 F
i
y | | Sl
L j 5
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b

|

1) RS 8 L g 2241
(2) BT 5] BIER SZ 5 827E PCB L.
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FH& 45 LQFP100 5504

Geehy

SEMICONDUCTOR

DIMENSION LIST (FOOTPRINT: 2.00)

S/IN 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 El 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
(1) REUERER.

(1)

15 LQFP100 - 100 5|, 14 x 14mm 432 Layout 23

g

1

£76 o -
= - | =
E —
= 03 =
= =
167 14.3 % %
= =
= =
= =
= =
= =
£==1100 =,
\
Y [I000000o0nE ]I]l]l]I]I]I]I]I]I]I]gS ++1.2
I 12.3 -
* 16.7 "
T A=K RoR .
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6.2 LQFP64 HEE
K 17 LQFP64 33K

D
D1
370
REF.
PIN 1 64
T nnnnnadhnnnnn-
&
I = @ ‘
EJb |
N | O |
L5 B o] uw
%Jb ‘
S o~
—D
WL CEEL L ELLL
LB.SO
REF.
H REF.
i
,/
|
|
\ | | |
I \ \ \
<< | v | | | |
T \ ‘ ‘ ‘ L | b
| | | =
VI
N | | & |
NIRRT ME
L
allins = —
|
b LL.‘ L L
L7

(1) KA L 241 .
(2) Fr 15| IR R 4L PCB L.
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Geehy

SEMICONDUCTOR

DIMENSION LIST (FOOTPRINT: 2.00)

SIN SYM DIMENDIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 A2 1.400+0.050 PKG THICKNESS
3 D 12.000+0.200 LEAD TIP TO TIP
4 D1 10.000+0.100 PKG LENGTH
5 E 12.000+0.200 LEAD TIP TO TIP
6 E1l 10.000+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) (7.500) CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH
(1) RFRAZREIR.
18 LQFP64 - 64 5|1, 10 x 10mm 424 Layout #iX
48
f I]UI][I[II][I[II]I] I]I]I]
A 0.3
49 —
— 1:1 *
— —
— —
— —
— —
12.7  m— —
— —
1 —1
— —
103 £ —
— —
= =
[T 10.3 i —
64— 17
A4 .
Honnoonooononnnq -+«
4
1 16
7.8 >
-t 12.7 >
(1) RFRZAREIR.
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7 AEER
71 HREE

K 20 IR B A% ]

n 0000 0000 00 O O
T ==l == == == w
B o— t—o—1 t+—o© ©
[ O O ( ) ( )
[
—~— Ko = o —
A0 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 0o O O O O (ﬂ—é‘—SprocketHoles
| |

| |
latiaz] Jatla2] —)
Q3,04 Q3 Q4 Feed Direction
1 ‘\ 1 /
J

Pocket Quadrants

Reel Dimensions
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Reel Diameter

Geehy

SEMICONDUCTOR

D =330 +-20
A A S, SPULLE o i
Fokg A7 IR SHOE R
Reel
) Package ] ] A0 BO KO w Pinl
Device Pins SPQ Diameter
Type (mm) (mm) (mm) (mm) Quadrant
(mm)
APM32A103RET7 LQFP 64 1000 330 12.35 12.35 2.2 24 Q1
72 A
Kl 21 et s i
5
I L ® L e L L O ®
% |
g
= L . 0 ® L L L ®
E;]
=
\L L Ll L o L L L [
_ , , /’A\’_:/
Pinl Urientotion Tray Chomfer—"
Tray Dimensions
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Tray Length

+

27 i

—

Bl0] MADE

i

~Unit Dimension-—=

{1} m ] o
= ) o o
B e o e
|/ mmwm 2|72 LD,
;QEZQEMQIE@IEEQQE
7 ] o o o o

H‘fﬁéﬁﬁ

IREHCIARVEE S P D Vg
K% 48 FEURSHOIRE

) ) Tray Tray
] Package ] X-Dimension | Y-Dimension | X-Pitch | Y-Pitch )
Device Pins | SPQ Length Width
Type (mm) (mm) (mm) (mm)
(mm) (mm)
APM32A103VET7 LQFP 100 | 900 16.6 16.6 20.3 21 322.6 135.9
APM32A103RET7 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
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ZaERY
APM32=E-TF ArmAy 32 L = hil 28

103

K 22 7 i 44 R0
7
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XXX

Geehy

SEMICONDUCTOR

IR
XXX=BmIZH=H[HRS
R=ETRN B
=E-EENEE

PR
A=R LR B
7=RBESBEl: -40°CT105°C
PR HE
103=H R A T=LGFP
SIB%A NEFIERAE
R=64pins E =512 KB
V=100pins
% 4911 B B AIR
PRSI FLASH (KB) | SRAM (KB) HE SPQ S
APM32A103VET7 128 LQFP100 900 -40°C~105C
APM32A103RET7 128 LQFP64 1600 -40°C~105C
APM32A103RET7-R 128 LQFP64 1000 -40°C~105C

IR SPQ=R/MIRHE
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SEMICONDUCTOR

LI S
SALE R RMU
i i LT CMU
ST A B 3 RCM
A Hh 7 EINT
A 10 GPIO
HH 10 AFIO
Mg R 475 o) WUPT
HEENE) 5 BUZZER
ST T A E I 4% IWDT
& A HER & WWDT
JE I TMR
CRC #ziill#% CRC
LR HLL G PMU
DMA # il %% DMA
BB e e ADC
IR RTC
ARG 4% EMMC
Pt A R IR 2% CAN
12C #21 12C
AN O SPI
T H S OR 4 UART
T 2 AP OR S USART
AP ARECTIE T FMC
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AT BRI PR IR AR CRURRIFR “Hie”) ST 354w, Fral w52 rbx.
FAERL A BB OGE AR OR Y™, A OR B I S IR B CSORFHHIBUM o A5 PR i
RSP AT, — BAER™= SNR I (BURRR “H P CRIBIFEZ AT IITA A
o FI b ZAE IR AH ST AR AR T M A SR AT AR 7 it o

1. BORIFTY

AT RN 24 45 T 5 AR TS S AR SR (RE P by SR AR, Rk vr
A, AFAT AL AN AN DA B8 el s 07 2O AR T 0 e o WA HEAT B2 b B
B G A .

ARFMAFFAIHA “@7 B “™” [ “IRilg” 5K “Geehy” FHEEE LRI NIRRT bR, H
AAEARE ™ i _E 7S K7 i B 35 2 AR A D HL % B T AT 1 7

2. THERFERUF T
WA AT T S B A AR BT B AR R

AN BRI B 0 A it B AR T M T B AT T SR B R VT BOBUR A 7 B ER 7
TR

URERA T A0 BARA 5 = T3 B il IR SS BORIR AL, AN AR A IR SRS P A5 P AT
=T RS BRI, AR RN 5 =T s R 55 BRTR AL AR (TR 5K
FIPRAE, BAEEARR AR EE =J5 R B ARZBUORIE,  BRARRIEEA 5T e 5 & R T 5
ALE

3. AR

PP HE TS B SRR it S T SJREDURH IS o B e T i P T2 0

USRS T P 0 P9 2 S A AN — B, N DA A5 T R B 5 5 R 20
k.
4. fEETEM

AT WEAR SR 2 A S8 2 B A A R 2 =07 I LR HE S SRAT,  (E A TR 5% H v
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=

5. BIER

PP AEAE P AS T2t S B P4 BC (RO ARIAE s SIBEST S i i Y (R AT iR A . TP N T
7R T RESZ B A LN . MR, MR B T SR TR AR A S 1 R O e ER A
FIBRE], HIP (RRRHA S AR SKoRBeak) W IR) S F PRAERE S Bir A 55 T BB ™ i 2 /
SR B A L R 1 A S

6. iiAH

AT Wb “HJERE” (asis) $eflt, FE&AIVEEEPT RVFRIVER A, B AR BHETE K
(7S B R PE R B AR RN BR 0077 il B TR AR o g & IR R 4E AR

Wit oOFAE B AR GE G THEF ., AR RS 15 Qb slis F Y5 B AR
GEh IR LT, TRARBETE S SR EEE ORI A AR R R N AT R N G2 0 SET
T 7= A BB R N

R ARAR IR, WIS ANE VRN o A SR X 7 il PR S P B S AR B A3
RS AU IV, ARREARIBAEAT DT

P SEAZ A DR 7 i R S AT S AH AR AE LA e D RE 224y (R B % 4x . MABEARHESE 2R . AL
XA i R FEANE ] B A I DT X T F 7 JE SRR AT XAl ittt AT ik AL AR
Pl sy, BBt A AHETUE.

7. BTAERRA

FEARMTIEOLT . BRARIE A ER A i A 5, A AR AN /B L “ FJ5URE” T s A M
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