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FEBBIRERE .ot 1
a1 U= SO RTTTTTTS 5
1 = = OSSPSR 6
T SR 6
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THBBIEIR .o 11
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FRBEHEIE] .ot 12
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JEVBIITIE B oottt R R SRR AR e e et e et ettt ettt e sttt n s nenens 14
PIAZ 1ottt bbbttt 14
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GPIO ..ottt et 18
FARE AN vttt 18

www.geehy.com Page 2



Geehy

SEMICONDUCTOR

B.11.0 USART oottt ettt 18
B.11.2 12C oo 18
B.11.3 SPl oottt 19
B.11.4 CAN ..ot 19
B.11.5 USBD ..ottt 19
4.11.6 USBD #2155 CAN F2Z FTHITRIFAE FH oo 19
B2 TN oottt ettt ettt ettt en et nn e 19
BA2.1 ADC ..o n et 19
A3 TEIT R oottt a ettt ettt n ettt st s e 19
B4 RTCooooeieeeeeeeeee ettt ettt ettt st e et s et n st s ettt n ettt en et n e 20
B4 B B AT A oottt a ettt h ettt h bbbt a ettt ettt 21
A5 CRC ..ottt ettt ettt ettt n ettt en st 21
B BRI e, 22
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5.3.1 BRI IEREME Lottt ettt 24
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5.3.3 B RIUE LURETE oottt 25
5.3.4 FHHLBEL (ESD) witititiueteteteieieseseeee ettt sttt ettt sttt ettt ettt bt bbbttt 25
5.3.5 BHAKEE (LUD oottt 25
B4 FEMERS oottt ettt ettt ettt ettt enn e 25
B4 FIASH HFFIE ..ottt 25
5.5 T bbbttt 26
551 ARMEBIFBITEARNE ©.ovoovoeveeeeeccc e 26
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I = H USSP 29
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B .3 B R T T oo et ———— e e e e e —————— e e e e e e ————— 31
L T =% 1 R = 1 i =SSR 31
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L A I 71 =R 32
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Geehy

SEMICONDUCTOR

= APM32A103
R CBT7
B LQFP48
RS ORI ES Arm® 32-bit Cortex®-M3@96MHz
AR & 2.0~3.6V
Flash(KB) 128
SRAM(KB) 20
GPIOs 37
USART 3
SPI 2
miEEN 12C 2
USBD 1
CAN 1
16 {7 =124 1
16 fridE 3
e 2
RO T 1
Z=AmEd 2
S A 1
BT 2
12 iz ADC A i I 10
Py R 1
FPU 1
T %%‘iﬁf‘ﬁ: -40°C % 105°C
ZEIRRE: -40°C & 125°C
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3.1 S|

1 APM32A103CBT7 %741 LQFP48 5| il 73 Afi ]

VBAT
PC13—-TAMPER-RTC
PC14-0SC32_IN
PC15—-0SC32_0UT
PDO-0SC_IN
PD1-0SC_OUT
NRST

VSSA

VDDA

PAO-WKUP

PA1

PA2

OO0 O0[ 00

0O N0 WN -

R Vo)
N — O

481 vDD_3
471 VSS_3
4411 BOOTO

46 1 PB9
451 PB8
43 1 PB7
421 PB6

413 PB5
401 PB4
39 A PB3
38 1 PA15
371 PA14

36
35
34
33
32

LQFP48 3

~ — — — — —

30
29
28
27
26
25

PB2 [ 20
PB10 O 21
VDD 1 []24

PB11 022

vss_1 023

OO oOooooog

VDD_2
VSS 2
PA13
PA12
PA11
PA10
PA9
PAS
PB15
PB14
PB13
PB12
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5 IThRe iR

kg 2 i ol R P B /4
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B me & X
51 A4 B FRAESIIZ PR N 7 (48 S b A R, 7 02 A e AN 2 A7 5 14 5| RN e 5 S B 51 i 42 B A [7]
P YR 5|
GBS I E NG|
110 1/O 5|
5T 5V %24 1/0
5Tf 5V % 110, FM+Yiit
STDA 3.3V b, EERE ADC 1) 1/0
/0 4#
STD 3.3V ik 1/0
B % JH Boot0 7] i
RST LSS b B BE U AL S|
R BrAEERE S A ME, BEAIAMAEA)E, Frf /0 #k B F A
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SEMICONDUCTOR

2K ] & X
e Eﬁ”‘iﬁﬁ . S S 17 58 L R PRI
HE e L AFIO 1) S RS A A7 25 L PRk T g
Fk 3 APM32A103CBT7 5| i) aEfid
B x| g Bk AL e LQFP4s
(EALfEHITIRE)
Vear P - - - 1
PC13- TAMPER-RTC
(PC13) I/O STD TAMPER-RTC - 2
PC14- OSC32_IN
(PC14) I/O STD OSC32_IN - 3
PC15- OSC32_0OUT
I/0 STD 0SC32_0OuUT - 4
(PC15)
OSC_IN I STD - PDO 5
OSC_OuT (0] STD - PD1 6
NRST I/O RST - - 7
Vssa P - - - 8
Vbba P - - - 9
WKUP/
PAO-WKUP USART2_CTS/
(PAO) Vo | STDA ADC12_INO/ ) 10
TMR2_CH1_ETR
USART2_RTS/
PA1 I/O STDA ADC12_IN1/ - 11
TMR2_CH2
USART2_TX/
PA2 I/O STDA ADC12_IN2/ - 12
TMR2_CH3
USART2_RX/
PA3 I/1O STDA ADC12_IN3/ - 13
TMR2_CH4
SPI1_NSS/
PA4 I/1O STDA USART2_CK/ - 14
ADC12_IN4
PA5 I/O STDA SPI_SCKI - 15
ADC12_IN5
SPI1_MISO/
PA6 I/1O STDA ADC12_IN6/ TMR1_BKIN 16
TMR3_CH1
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HIR . .
& B & LQFP48
(A TIER) el 5 RINZHThRE HiE LThRe Q
SPI1_MOSI/
PA7 I/0 STDA ADC12_IN7/ TMR1_CH1N 17
TMR3_CH2
ADC12_IN8/
PBO IO STDA - TMR1_CH2N 18
TMR3_CH3
ADC12_IN9/
PB1 IO STDA - TMR1_CH3N 19
TMR3_CH4
PB2
I/0 5T - - 20
(PB2,BOOT1)
12C2_SCL/
PB10 I/0 5T 12C4_SCL/ TMR2_CH3 21
USART3_TX
12C2_SDA/
PB11 I/0 5T 12C4_SDA/ TMR2_CH4 22
USART3_RX
Vss 1 - - - 23
Vbb_1 - - - 24
SPI2_NSS/
12C2_SMBAI/
PB12 I/0 5T - 25
USART3_CK/
TMR1_BKIN®
SPI2_SCK/
PB13 I/0 5T USART3_CTS/ - 26
TMR1_CH1N/
SPI2_MISO/
PB14 I/0 5T USART3_RTS/ - 27
TMR1_CH2N/
SPI12_MOSI/
PB15 I/0 5T - 28
TMR1_CH3N/
USART1_CK/
PA8 I/0 5T TMR1_CH1/ - 29
MCO
USART1_TX/
PA9 I/0 5T - 30
TMR1_CH2
USART1_RX/
PA10 I/0 5T - 31
TMR1_CH3
USART1_CTS/
USBD1DM/
PA11 I/0 5T USBD2DM/ - 32
CAN_RX/
TMR1_CH4
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ZHR \ .
g B & LQFP48
(A TIER) B3| i R HTAR HE N Tke Q
USART1_RTS/
USBD1DP
PA12 I/0 5T USBD2DP/ - 33
CAN_TX/
TMR1_ETR
PA13
I/O 5T - PA13 34
(JTMS,SWDIO)
Vss 2 - - 35
Vop 2 - - 36
PA14
I/0 5T - PA14 37
(JTCK,SWCLK)
TMR2_CH1_ETR/
PA15
I/O 5T - PA15/ 38
(JTDI)
SPI1_NSS
PB3/
PB3 TRACESWO/
I/0 5T - 39
(JTDO) TMR2_CH2/
SPI1_SCK
PB4/
PB4
I/0 5T - TMR3_CH1/ 40
(NJTRST)
SPI1_MISO
TMR3_CH2/
PB5 I/0 STD 12C1_SMBAI 41
SPI1_MOSI
12C1_SCL/
PB6 I/0 5T 12C3_SCL/ USART1_TX 42
TMR4_CH1
12C1_SDA/
PB7 I/0 5T 12C3_SDA/ USART1_RX 43
TMR4_CH2
BOOTO I B - - 44
12C1_SCL/
PB8 I/0 5T TMR4_CH3 45
(12C3_SCL)> /CAN_RX
12C1_SDA
PB9 I/0 5T TMR4_CH4 46
(12C3_SDA)> /CAN_TX
Vss_3 - - - 47
VoD _3 - - - 48

Yf &
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(1) PC13. PC14 fl PC15 @it Hii e it . BT AR BRI EIR(3 Z%), FIkfEH B GPIO ¥ PC13
% PCA5 [ I 2 S BR 1]
© KN 30pF B, AT 2MHz;
@ A E IR (1 R 3 R e AR ).«
(2) LQFPA48 &35/ 51 1 5 M5 6, 5 )7 = A ERARCE Jy OSC_IN Fil OSC_OUT IhAEM, it al LA #r v B X 4> 51
>4 PDO 1 PD1 Jfig.
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4  ThEEHR

A& FHEAH APM32A103CBT7 RV RS0 280) . . Fr LEfEss. BFeh. IR, AMSEE
R, A% Arm® Cortex®-M3 HIZIMXER, 2% Arm® Cortex®-M3 Fi RS % T, % T
A LLZE Arm 2 5] B9 E T #.

HAT, APM32A103CBT7 %5 LLiiid AEC-Q100-Rev-H Grade2 [#rit.
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Geehy

SEMICONDUCTOR

Arm® Cortex™M3

3

¢

o

FMC <,:l>
SRR JTAG/SWD
FLASH
DMA AHB3A L SRAM
AHB/APB1#% FPo oRe AHB/APB21
AN AN

= wresa | [ AF10 K—>
— RTC | [ EINT K—>
K—— WWDT | | erioasen  K—)
K——) IWDT | | ADC1/2 K—)
C—— SP12 | | THR1 K—>
=  uswizs | | SPI K—>
= ci/i2c3 | | USART! K—=
C—— 1262/1264 |
——) CAN | 4
C—— BAKPR |
C—— PHU |
K——  usept/usep2 |
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SEMICONDUCTOR

4.1.2 Huhbmst
% 4 APM32A103CBT7 A5k mest %
X% FEh SEBIR
R 0x0000 0000 AT S X
R 0x0800 0000 FAA#X
1Y 0x0802 0000 PR
L] 0x1FFF FO00 RBENIT
e 0x1FFF F800 TEIFT
1Y Ox1FFF F810 PR
SRAM 0x2000 0000 SRAM
APB1 0x4000 0000 TMR2
APB1 2k 0x4000 0400 TMR3
APB1 2k 0x4000 0800 TMR4
APB1 4% 0x4000 0CO00 TRE
APB1 2k 0x4000 2800 RTC
APB1 0x4000 2C00 WWDT
APB1 2k 0x4000 3000 IWDT
APB1 4 0x4000 3400 IRE
APB1 % 0x4000 3800 SPI2
APB1 fa%k 0x4000 3C00 TRe
APB1 % 0x4000 4400 USART2
APB1 % 0x4000 4800 USART3
APB1 54 0x4000 4C00 IRE
APB1 2k 0x4000 5400 12C1(12C3)
APB1 2k 0x4000 5800 12C2(12C4)
APB1 2k 0x4000 5C00 USBD1( USBD2)
APB1 2k 0x4000 6000 USBD/CAN SRAM
APB1 0x4000 6400 CAN
APB1 0x4000 6800 TR
APB1 % 0x4000 6C00 BAKPR
APB1 % 0x4000 7000 PMU
— 0x4000 7400 IRE
APB2 % 0x4001 0000 AFIO
APB2 % 0x4001 0400 EINT
APB2 % 0x4001 0800 Port A
APB2 a2 0x4001 0CO00 Port B
APB2 % 0x4001 1000 Port C
APB2 % 0x4001 1400 Port D
APB2 52k 0x4001 1800 TR
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SEMICONDUCTOR

X35 FELE R L SARBTR
APB2 fi 2k 0x4001 2400 ADC1
APB2 % 0x4001 2800 ADC2
APB2 2% 0x4001 2C00 TMR1
APB2 2% 0x4001 3000 SPI
APB2 2k 0x4001 3400 IRE
APB2 % 0x4001 3800 USART1
APB2 2k 0x4001 3C00 IRE
AHB =4 0x4002 0000 DMA
AHB %k 0x4002 0400 IRE
AHB %% 0x4002 1000 RCM
AHB %k 0x4002 1400 IRE
AHB %% 0x4002 2000 Flash $% [1
AHB 2k 0x4002 2400 IRE
AHB %% 0x4002 3000 CRC
AHB &2k 0x4002 3400 TRE
AHB 4% 0x4002 4000 FPU
AHB 2k 0x4002 4400 TRE
AHB %% 0xA000 0000 TRe

— 0xA000 2000 TRE
413 JEBERE

Ja sy, AT EE Boot 51 IR Ik FEL P B AR =R sh AR = () —F
® N ETFfERH DN
® )\ BootLoader 35
® J\NHE SRAM 53l

# M BootLoader jazl, F /2 al{#if USART # 0 & #gmfEH - Flash.

42 A%

APM32A103CBT7 1% 2 Arm® Cortex®-M3, % FEIFRMAML. DIFEL, Al R
fITHSELPERER et M R G WML, e T Arm TRAE AT

4.3 TR ES

431 BREKREXFEEHIZ(NVIC)

WE 1 MREREDFEEGIE (NVIC), NVIC ReiibP 2 ik 47 AT Bl h nEiE (A 16
/> Cortex®-M3 [{I1lrk) 116 NS 7T B A A% AL i s e, ATk BIRAE
IR FR R T S AR EE,  BE DS AL HERGE B ) e I e 2
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SEMICONDUCTOR

4.3.2  AFEH WIS (EINT)
AR T AR A A 19 AN LRI 2E tAT"{EJ%%@é* VAN el L L E N N Y TR G e eN
B REAMREIES T ECE N B A A . BRI XA Rl R, WRERS AMBERG B % 37 4~ GPIO
ALERER] 16 NN A 2R
4.4 s 23
b B B T AAMEIX . SRAM. (58, HpfE) ﬁ%@?ﬁ%é}iﬁﬁ%ﬂ: EITFH, RGAiE
X f#i BootLoader. 96 fiiM—i% % ID. FHAMXEEREL: KRGFHmXE] HEB5AEFE, &
s,
K 5 F EAAEIX
el BRAE TheE
FELEX 128 KB T PR e A
SRAM 20 KB CPU RELL O 45 BV IR (5/5)
RGLEIX 2 KB 177X BootLoader. 96 fiiM—¥ & ID. EFMXEERFELR
T 16Bytes it & E A0 XIS . MCU TAETT =
45  BHEBb
451 BHeRR

APM32A103CBT7 H b I F
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452

4.5.3

Kl 3 APM32A103CBT7 i i

SEMIC

Geehy

ONDUCTOR

LSICLK
40KHz

0SC32_0UT
0SC32_IN

5

LSECLK
0SC
32.768
KHz

» IWDTCLK

RTCSEL [1:0]

CSS

0SC_out

5

0SC_IN

4-16MHz|
HSECLK

—» RTC

N
(5]

8MHz
HSICLK

ﬁ

PLLHSEPSC PLLSEL

' .16
- PLL

SYSCLK
96MHz_MAX|

PLLCLK
HS1CLK
HSECLK
SYSCLK

SCSEL

use 48MH
Prescaler z -
/1.1.5, » USBDCLK
2
FPU
r Prescaler » FPUCLK
/1,2
Cortex
/8 » System
Clock
» FCLK
96MHz MAX > HOLK
AHB
Prescaler
/1,2...512
48MHz_MAX TMR2, 3, 4 TMRxCLK
if (APB1 prescaler=1) X 1I—» (x=2, 3.
APB1 elseX2 4)
 Rrescaler
/1,2,4,8,16
48MHz_MAX POLK1
ADC
r Prescaler [————— ADCCLK
/2,4,6,8
96MHz_MAX
APB2 TMR1
PRESCLAER [4-{i f (APB2 prescaler=1) X 1—» TMR1CLK
/1,2,4,8,16 elseX?2
96MHz_MAX

———————————————————— P> PCLK2

P SR

I B T R I i T I Bl RTINS B, PR A . HSICLK. HSECLK, iR £ 0 A
LSECLK. LSICLK; #&)Jv /AN N ESIN et AhERI , B 447 HSICLK. LSICLK, #hif
I8 HSECLK. LSECLK, HHt HSICLK 7EH) I SRR E 2 £ 1%,

ARG B

A1 $ HSICLK. PLLCLK. HSECLK E A %% 4, PLLCLK AR 4 n] %% HSICLK.
HSECLK Hfj—Ff, BLE PLL MR E. 20 R RIG T KRG h 1.

P AR BN, BRIAEEE HSICLK Ay R Gem o, 2 )5 Hl ™ T B AT 18 Ea i Bt o i) — e
HNARGIN B, AR E] HSECLK LA, R 4R A s Ui al HSICLK, WURAERE 1 b, #fF
AT AR ISR R S FD I o
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SEMICONDUCTOR

4.5.4 BERE S
WE AHB. APB1. ABP2 12k, AHB HIBT#MJE & SYSCLK, APB1. APB2 i} &5 /&
HCLK; Mt & /i R Bl 3-8 0 = Bt ah, AHB Al iE APB2 K =i A 96MHz, APBA1 )&
EHER L 48MHz.
46 HESHFEEHE
461 HEIR
Ltk 6 W TR
2R F RS i
o 2.0~3.6V JEIT Voo 51 IZ5 110 (CEAR 10 WaI AR ED « Wl ESS Mt g,
N ADC. DAC. EAfEEL, RC k¥ #s fl PLL FRERES > fiL e, i ADC ¥
Vopa/Vssa 2.0~3.6V -
DAC i}, Vopa ANF/NT 2.4V, Vopa #ll Vssa WZ004 % F] Voo 1 Vss.
1] Vop BF, S A IR )3 8%, S RTC. A 32KHz 5% S8R5 % 27
VBAT 1.8~3.6V
Tt
46.2 HESR
R T VAR A AR
ZFR TiHA
T (MR) T
R (LPR) FHFERUEE R
N FAF AR, Shi RS A, AR ik, RS ThEEANE, HE5SH SRAM
- SR 2 2 0 5 2
VE: PHESEE LG BLAE T TARRES, R R T b
463 HFEHEREH
PR AR T FHE AL (POR) Fisile g7 (PDR) HEEK. XPFHHERIEL A T T/RIRES. X4
e F, A5 A7 EEL G 0 ) e s R R A T E A M. (Vporpor) B, BIMEANER R AT HLER, RGFE
PEARAS
Zre N B RES ST Voo I E 5 Vevp BIME L R AT R AfE B yYE s R A 1588 (PVD), 4 Vpp 7E
Vevo BB VE A H AR Wi GE A 2 7= A v b, wlai st rh I R 45 A2 K MCU % & 22 4R A4S .
4.7 RIhFEER
APM32A103CBT7 S HFHEAR . 5HL. AVl =M Ih#ERE N, X =M e ThFe. Melgn a4
FH. MRRE TSR R, ATRIESERR N F 7 oRIE BRI REAR =
R 8 ARIFERR
TR i B
MR A 2 WIS 1L TAE, FrE M T TARRES, ATl o /= e it
R 7E SRAM R 728 BUR A B (G R, S LA 5 1T s B Jpt I F D€
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SEMICONDUCTOR

BX L]

W 1.6V fE AR ) i B AR 25 b, HSECLK SRR IR#S . HSICLK. PLL #2515, 1 2% n) i B
TR B D FEAR
ATART AR B 22 AT e MCU, AR i ge o 3E 16 Nohafbilgk . —. PVD #iti. RTC. USBD.

(GUIRC SN SRAM FIZF A7 s R %, RTC XK. Ja & 5 A7 a8 WA IR IR, FRHLEEEE A A%

AR I FE B A5
WEB Ry 1], AT 1.6V ftH b e, HSECLK fARiEiESE. HSICLK. PLL 4],

NRST LIMBEAAE S IWDT E42. WKUP 5| JHI_E ) _ETHA e RTC &R <Ml MCU 1B

LR

4.8 FREBHEHIL(FPU)
PN B AL FPU FSIa HAN R IT, iR IEEE754 brilE, SCRREURE TR S IEE

4.9 DMA
WE 17 DMA, DMA 3 7 BiEiE . f/NEESCFFZA DMA KR, HE-—’Z X i 14
DMA iR\ DMA iliiE. SZFF DMA 15K 114M% % : ADC. SPI. USART. I12C. TMRx. AJfid
B 4 2% DMA JBIEL . I “fitas—1AiEes . (EfEas— o, AM—FhEas” Bttt
(g 8540%5 Flash. SRAM).

410 GPIO
GPIO m] LAEC B BN A . S HThEE. Bl N . 3@ 4\ T LR B R 25 5
A BRSNS RN, Ol S AT DA B e s . RS, ERThAE T DL T B sk
B, AL N S AT DU AR 5 DA AR SHFEAR A o] DARC B A fe/28 b bhr/ SRR, AT LA
Bt & 2MHz. 10MHz. 50MHz [, GRS, Thie. Madaimk,

411 BEIMKE

4.11.1 USART
Z N E LA 34 USART IB{E8:01, USART1 £ 1B S H K0Tk 4.5Mbit/s, H& USART [
IBAE R AL 2.25Mbit/s, AT USART A B 4R T EIGAL. (16, B K, #6
Al LASZHF DMA.

4.11.2 12C

12C1/2 7] TAEF 2 R RE B, S08F 7 A28k 10 250k, 7 A7 A 20 S XU ik 5
Hb, JBAE R SRR (s 100kbit/s). PR (&5 400kbit/s); WNE T {4 CRC &
IR EATTLAMEH DMA #:4EH S RF SMBus &2k 2.0 fiR/PMBus &2k,

12C3/4 BB — ML FATH D, HBTHIEL (SDA) FHTH 4 (SCL) k. AILMER
CORATERT M RN AR, T AMEAREERESC. PRI, PR A R R s AT
A, e RIPREE AR R 2 1) R SRR Y o
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SEMICONDUCTOR

4.11.3 SPI

WE 2 SPI (BrE AAERS), EFHR. PP SR T, 0 TEE, A
DMA #xiill 2%, wIHC BRI 4~16 £7, 85 3R 55 18Mbit/s.

4.11.4 CAN

WE 1 CAN, 3% 2.0A F12.0B(F3h) M, BEHERE A 1Mbit/s. & 1] AR K i%
M AR AT RIS, 0] DU 32 29 AR IRFFRIY . B 3 ANAIEIRFE AT 2 ANk
FIFO, 3 2 14 Nl e & .

4.11.5 USBD

7 ARG A 4 USBD 4% (i USBD (USBD1. USBD2), i¥fE4:id USBD ¥+ (12 Jk
REIRP) bR, i v] AL E, BARPH/MREEDIRE . USBD & I 48MHz Bt 3 PLL
BHireE, i USBD ThAER,, REHEh R g2 48MHz. 72MHz. 96MHz Hif)—14>, Al 4554
g 1.5 0. 2 38skeS USBD B () 48MHz.

USBD1. USBD2 & frasttitit . S L, PRI A —iF 21 R gefi A 1 4
4.11.6 USBD £:15 CAN 0 [F B H
USBD ‘5 CAN [l {d I, 75 %
® 7f USBD [l fiifs 0x100 45 0x00000001 .
® PA11 il PA12 3|ji1% USBD fil, CAN & HH &5l H.

412 BERSME

4.12.1 ADC

WE 21 ADC, KN 12 41, B4 ADC REZA 10 ANHMBIEE 1 A EEE, WE&NBS%
R . %I A/D Fpi i Bk, + e E W, ADC Fefe 4l RaT DU 5 B R 55 A
ff £ 16 A8 25 77 4 o EZ%EEQMEIH’J, 3C+F DMA.

4.12.1.1 AHSHHE
WEZSEHJE Vrerint, WEIZER: ADC_IN17 #iE, Al ADC 3REUZ Vrerint: Vrerint A ADC
FRALARE 1 RS H

413 ERE

WE 116 Bt 88 (TMR1). 3 MEHER 28 (TMR2/3/4). 1 NSLE 1) e 2% .
—ANE OB T VER SR 1 D RGO E E N 3% .
T 114 5 i 3% 0T DA SRAS IS 7 A2 75 1E 5 1847

RO BN 2SN WAZ AN, B B EERIIEE, SN 0 I REE A — A R R S
Wr, TT LA T SRR R G0N LE R
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SEMICONDUCTOR

TN O R AR R G B AR ThRE LR

FERT AR RA REWEEA A e g ERE
TE I 28 AR Sys Tick Timer TMR2 TMR3 TMR4 TMR1
TR PR 24 fr 16 fif 16 1
TR AN W, N, mER M, |, WER
G TEY 1~65536 2 [A] AT = AL 1~65536 2 [ AT = AL
74k DMA i - -
3R
TR/ L @ 4 4
M WH &l
3L 9 5] -
3L 5 5] - 1 BAMNT A SN B,
5] s 1 BAMT ik R AS S N, 1 BN FERNAE 5 5],
4 fRimiE (AR AMEIE) 5 3 X HANEIES] A,
1 #%EE (AR AMNEE) 51
ELAT B X J6 ) AN PWM i
TSR R % FRALFD B e Th e e oA 16 fibriEErf aint, 5
B ashENEsheE | RN, e LA gl . TMRX 5E ) 25 A HH [F I Th g
Y)RE M A v O IR Al 774 PWM fy i fii & 9 16 i PWM K ZAE 280, & A
i B FEAE—AN AT B R Gt BEAN 72 I 25 EB 4G JROL 1K) DMA 5 R HL 15 41888 11 (0~100%) .
H W o IR T, THEEs AT DA R &G,
AT G RN S ] DAL EE B B g (14 [ PWM iy 25 1k
PREAL[RD B SRR Th g
TG 10 L F VG DA T 140 € 2%
R TR SRR | R | AR ThRE VLA
H— /NP ER ST () A0KHZ 1) RC R a4 it &b, BN
XN RC Ry a8 AL T 080, B PLE Alig 47 T MU A5
o LR .
o ‘ 1~256 2 | o X
ML E T 12 fir I T~ e — FERE I i AL R L
", =
Al DIEA—ANE e i 88 A N R P P2 (L 1
JE 3% I AT PATRC B R A B A R B T .
TEABBEE, s o DA R 4G
A LB E R s .
TER A A AR I T AL A R Gt
wWHE 7 4 ZEN -
. . R RS, B R T e
A, TR AT AR 4G
414 RTC

WE 11 RTC, 5|# LSECLK {5 5% A5 (OSC32_IN. OSC32_0UT). 1/ TAMP i\
SERSIE (TAMP); B B R AT k405 32.768kHz (AN MR IR 2 BR % 25

www.geehy.com
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SEMICONDUCTOR

LSICLK. HSECLK/128; BRiAH Voo flEHE, =4 Vop Wi, A H 31V % Vear i, RTC ELE
Ll EaE A Rk PAERGEAL AR A. BIERE AN, RTC FCE AN MEHREA L&, SCHF
e HIZhEE.

4.14.1 BFAE

W E 84Bytes & 1@y f74%, BRINHH Voo b, 4 Vop W, AT A BT Vear L, %403
FEsBRAER: PAERGEA. WA EAL. BIREAN, &M fFasidn ik,

415 CRC

WE 11 CRC (EMIURENS) M5 #IT, w74 CRC 5, wH#HfE 8 1. 16 fi. 32 k.
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5 B
51  BHSSEHENHREML

5.1.1 BEXEME/IME

BRAEREBIVERT, P fhe e Ta=25°C N AEA 7 2 b IAIT o  Hedg KA/ ME PT SCHF T 7E #
BHIIABLIRE . i R B

FERFANREE T T RVE M U R I ZR A PG . Bt s T E R R B R, e A ™ 4
EEATI: AESEAVRARIERA L, R AN, BRI E AR = A AR HEE () £3E)

5 21 e KA e /N
5.1.2 BEE
BRAERERI UL, AR R T Ta=25°C. Voo=Vopa=3.3V &, XLEIFNH T eSS
5.1.3 HLRYpHZR
BrAERE M, Al 2R T8 4e T AR 2
5.1.4 HEFR
K 4 TR
VBAT MCU
Vear R LSECLK, RTC,
] FRIRF X EEEE
Yoy
Yo Voo PN
x X 100nF 4 E ﬁﬁﬂiﬁ M
kil e k.
l Flash,
- 1 SRAM.
1/0i8 %8,
JeE HFHE
IR hER
1><10nF+1|Dl {1 Yook RC*}Ef;%%%{
1X1uF J_ #E?Ml\u
= Vssa
Voo -
1 1 Veees ADC v
ettt T 1
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UiiH: K Voox ®s Vop BFIANE0E x

K 5 5] S B i 5 Bk A

—

]

McU3 | B

K 6 51 B\ R 5

McuU

E1l:

B 7 DR ey

S

515 MAFHBEE
c=50p
L
T
Vo lop
//_\\ | Voox
N
| Vier-
I bba
m L | Voo
\_/
\-/TL I'op_vear
/D L | Vear
_/

MCU

VSSA

Vrer-

1
T
-

52 EHIEZRMTHIR

A% 11 A AR

Geehy

SEMICONDUCTOR

Gine) 2H i BME | mKE | B
fHoLk N AHB B Bl 96
MHz
frcLka W APBL BBl 48
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SEMICONDUCTOR

#ws S %4 B/ME | BKME | B4
frcLk2 & APB2 I Bl - - 96
Vob EHJEAE - 2 3.6 \Y
T LY H R
) Vpb 3.6
(#BARALH ADC. DAC i) W25 Vpp A
VbbA " . \Y
RS LR H R IF)
2.4 3.6
(f# /] ADC. DAC i)
VBAT e 35k e Y EE - 1.8 3.6 V
Ta R GRERS 7) I R IZFEBL -40 105 C

5.3

5.3.1 BKEERHE

g R RHEE

A b B an SR a0 O RBUEE, TTRES
KBS, AR AR T S D REsAT 1L

D
R~z
T o

R 12 R

PRI AAMERAIR . KBRS

p
EE
=
e
H
&F

"5 ik ifE BT
TsTG A Y -55 ~ +150 C
T KB 150 C

5.3.2 EAHUE BB
T I HEL Y5 Voo, Vooa) M (Vss, Vssa) 51 IR 2506 £ 7242 31 4 -8 IR e 0 B 3 F kel e )R L o

R 13 BOKHUE R

Giass iR B/ME BAE | B
Vop — Vss AN T A L R -0.3 4.0
Vopa-Vssa ARSI P Y FEL -0.3 4.0
VeaT-Vss AN B A I A R -0.3 4.0
Vbp-Vopa Voo>Vopa F8 V1 HLE 2 0.3 Y
£ 5V B 51 _E RN U Vss-0.3 5.5
o FEHE 51 E R Vss-0.3 | Voo + 0.3
| AVoox | AR B 5] T2 R ) R 7 50
| Vssx-Vss | AN[R] 0 ] K2 8] P P 22 50 m
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SEMICONDUCTOR

5.3.3 BAHUE HRRE

ik 14 BRI

"5 iR BAE B
Ivop 223 Voo/Vopa HEIERZR 8 FEL I (B HaL i) O 150
Ivss 230 Viss HZE [ S50 FEL IR (O Y HL D) O 150
ATE 1O Fndzs il 5] B L i v i 25
lio
ATE 1O Azl 5] B L i B i -25
mA
NRST 51 LR +5
Iinageiny @ HSECLK f#] OSC_IN 5| Jif1 LSECLK () OSC_IN 5| JAlF3E N HLif +5
HAB G| RN B R@ +5
2 linaeing®) B 11O Azl 5 b ) sy N ® +25
R
(1 F A 14 FL Y5 (Vop, Vooay FHH(Vss, Vssa) W ZU4G 4 7E RVFTE R A
(2 T B T HEs A P B R
(3) 1/O ANREHEAT IEVEN; Vin<Vss B, Iinaeiny AN BER I i K SR 14 N B {E
4 R VIN @it i KAE, S ATESMBERE] INI(PIN) AL I KMEH. 24 Vin> Voo B, HERMAGIH; &
ViN<Vss i, HL 51 .
(5 214 VO ORI A ENERE, S UNI(PIN) & RAE RN B -5 i H H 7 RIS 4 e 2 A,

5.3.4 #HEHE (ESD)

Fi% 15 ESD 4% i KEUEE

ines S| x5 = I N Hhr
VESD(CDM) FREBOREE (GRHEB AT Ta=+18~24 C, & AEC-Q100-011 750 \Y

Ve B = IR, REEA PR
535 E&SEE (LW

A% 16 Bt

iae) ZH 4 vt
LU LiEERTEN Ta=+105C, #& AEC-Q100-004 11 A

e B =0T AU, AR

54 TrEds

5.4.1 Flash %%

FH 17 Flash 170 2843 1

Giinss S8 %14 /ME HRE =N iz
o X Ta = -40~105°C
tprog 16 A7 g FE I [H] 15 20.46 40 us
Vpp=2.4~3.6V
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SEMICONDUCTOR

s S %14 B/ME BEIE BAE BpL
tERASE 1 (2Kbytes) R [A] Ta=-40-105C 1 - 10 ms
Vpp=2.4~3.6V
Ta = -40~105C
v 5 PRI 1] g 5 - 20 ms
Vpp=2.4~3.6V
Vprog 2 fi LI Ta =-40~105C 2 - 3.6 Y%
E: HEATHEEH, AEAFE R,
5.5 B4
5.5.1 SN ShIRRRE
AR TR AR 2 AR B L A MR o
AR IEIRA I TE S H IR . B2%. FEESE), MM INAT .
#F& 18 HSECLK4~16MHz & 7% g itk
we S %AF /ME BRIE BKRME B
fosc_In PR35 A AR 4 8 16 MHz
RF St He B - 310 kQ
Vop=3.3V,
IDD(HSECLK) HSECLK HiiH#E - 374 pA
CL=10pF@8MHz
I IR HLE - - 1.25 mA
tSU(HSECLK) JE Bl TR] Vop & fa & [ - 1 ms
DutymsecLk) ol 45 - 60 %
e HEEEVHERH, AEA IR,
BRI IR 8% 7 A KT SR v 4
HRAREIRAE FIEM SRR B2, BES), S RHENIA .
k% 19 LSECLK #R35 % K5 1% (fuseck=32.768KHz)
5 S %At B/ME BiiiRidlie] BAE B
fosF_In PR35 s i - 32.768 KHz
IDD(LSECLK) LSECLK HLyityHFE - 0.74 PA
I2 IRZ IR - 0.37 pA
tsusecti)™® S BN ] Vobiox f& & 2 S

T BZREIHERH, AL R

(1) tsuwseckye JE st A], M fFE LSECLK FFaailla, HEBFFRER 32.768KHz R IX BN 7], IXANEUE 2 1E
FH— A FRAER A PRSI 25 2010, E T 68 SR 6 i & A R A A
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5.5.2

P BB SRR

E#ENE (HSICLK) RC #RE %

FHe 20 HSICLK Ry #8HF

Geehy

SEMICONDUCTOR

wE S A B/ME | HRE | BXME | BT
fusicLk DB - - 8 MHz
T Vop=3.3V, Ta=25CW -1 1 %
Acc(HsICLK) HSICLK R ¥7 &8 [ & .
K | Vpp=2-3.6V, Ta=-40~105C 15 2 %
IDDA(HSICLK) HSICLK ¥R 2 Dh#t - - 140 pA
tsumsiclky | HSICLK %37 % J i ] Vop=3.3V, Ta=-40~105°C 1 2.4 us
W HSEAVHERE, AR,
A (LSICLK) RC iR %
Ft% 21 LSICLK ¥R % stk
&5 2 BME | LBE | BKfE | B
fLsicLk B (Vpp=2-3.6V, Ta=-40~105T) 30 42 60 KHz
IpD(LSICLK) LSICLK JEv% 28 Ih#E 0.66 PA
tsu(LsicLK) LSICLK &% #% )5 shita),  (Vop=3.3V, Ta=-40~105°C) 80 us
W BLGEETEEE L, AR
5.5.3 PLL 4t
F#% 22 PLL $5:
HfH
e S L=< ivA
B/ME LA BAE
PLL %A\ 8h 1 8 25 MHz
feLL N
PLL #8525 L 40 - 60 %
feLL_ouT PLL fi#%m 81, (Vop=3.3V, Ta=-40~105°C) 16 - 96 MHz
tLock PLL % i ] - 200 us
E: HZEATHEEE, AEAEPPIER,
56 HFESHFEEHE
5.6.1 WERE AL YR B BB R
k% 23 R A A HL YR AR R AR
i e 21 A B/ME JRE BKE L:<¥iv4
VPOR/PDR A A R T EEW 1.86 1.87 1.95 \Y;
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s S8 %4 w/ME HAUE mAME Bpr
LT 1.92 1.93 2.01 v
VPDRhyst PDR B - 50.00 60.00 70.00 mv
TRSTTEMPO ST FFLER ] - 0.90 - 2.4 ms
M HEEEIHERH, AEA .
kg 24 VLR AR F A A U AR
s e %4 w/ME HRUE mAME B fr
PLS[2:0]=000 (=Tt 2.18 2.20 2.25 Y
PLS[2:0]=000 ( P& 2.07 2.10 2.15 Y
PLS[2:0]=000 (PVD iE##) 90 101.33 110 mv
PLS[2:0]=001 (_:THE) 2.28 2.31 2.36 \Y
PLS[2:0]=001 (FP&#Y) 2.17 2.20 2.24 Y
PLS[2:0]=001 (PVD iE3#) 100 111 120 mv
PLS[2:0]=010 (_:THE) 2.38 2.41 2.46 \Y
PLS[2:0]=010 (T &) 2.27 2.30 2.35 \Y
PLS[2:0]=010 (PVD iE##) 90 107 110 mv
PLS[2:0]=011 (T 2.47 2.50 2.56 Y
PLS[2:0]=011 ( FF##) 2.37 2.40 2.45 \Y
AR REE | PLS[2:0]=011 (PVD iR#i) 80 102 110 mv
Voo poMUEEL S P 2 PLS[2:0]=100 ( |-7H) 2.57 2.61 2.66 v
PLS[2:0]=100 (T &) 2.46 2.50 2.55 \Y
PLS[2:0]=100 (PVD iE##) 100 111 120 mv
PLS[2:0]=101 (LTHf%) 2.67 2.70 2.76 \Y
PLS[2:0]=101 (&) 2.56 2.60 2.66 \Y
PLS[2:0]=101 (PVD iE##) 90 103.33 110 mv
PLS[2:0]=110 (_-F+i#) 2.77 2.81 2.87 \%
PLS[2:0]=110 ( FB##Y) 2.66 2.70 2.75 \%
PLS[2:0]=110 (PVD iE¥##) 90 110.33 120 mv
PLS[2:0]=111 (_-THE) 2.86 2.90 2.96 \Y
PLS[2:0]=111 (T &) 2.76 2.80 2.86 \Y
PLS[2:0]=111 (PVD iE¥##) 80 100.67 110 mv
W HEEGIHERH, AEAT .
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SEMICONDUCTOR

57 Thit

5.7.1 ThFEEWRIFE

(1)  #447 Dhrystone2.1, #wiFIE R Keil.V5, ZRiFtiibZE40h L0 &4 F S .
(2)  FrAmM VO SHF A T AR, HERER—AFE S L Vop 8L Vss (B ED
(3> BRAEFEMULEE, BT A B A& AR G A
(4)  Flash R EHIMEE S fuck FIKAR:

0~24MHz: 0 MEE1FR

24~48MHz: 1 2545 E

48~72MHz: 2 NMEE£F

72~96MHz: 3 M4 I
(5) A TUEILREARE (P~ IXLLR L B A 20T I B ist B A S 2o B2 AT iEAT)
(6)  HHMKEIFERS: feciki=fucik/2, froike=fucik
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5.7.2 BITHERThE
FKH& 25 FEFAE Flash 8¢ RAM #/T7, s/ 1Tk

HRE® BAED

M %4 fHcLK Ta=25C, Vpp=3.3V Ta=105C, Vpp=3.6V
Ioba(UA) | Ipp(mA) IopA(UA) Iop(MA)

96MHz | 210.66 26.32 404.62 27.85

72MHz | 13852 18.82 255.93 20.20

48MHz | 104.29 15.39 182.25 16.48

HSECLK bypass®, ffifififishi% | 36MHz 79.96 11.66 141.37 12.66
24MHz 58.67 8.53 73.92 9.21

16MHz 45.84 5.85 64.70 6.37

8MHz 2.67 2.98 6.69 3.43

96MHz | 210.72 16.12 252.02 17.07

72MHz | 138.52 12.22 162.05 12.91

48MHz | 104.28 10.45 123.05 11.09

HSECLK bypass®, S:Hfif4h% | 36MHz 79.98 7.93 95.59 8.39
24MHz 58.68 5.97 72.44 6.42

16MHz 45.83 4.10 58.69 4.56

BT

8MHz 2.68 2.16 4.63 2.54

72MHz | 138.11 17.27 159.29 18.53

48MHz | 104.02 13.09 12251 14.06

32MHz 79.79 9.91 93.89 10.47

HSICLK®), ffifgfif 4t

24MHz 58.52 6.78 71.35 7.33

16MHz 45.69 4.64 57.85 5.06

8MHz 2.66 2.39 4.42 2.65

72MHz | 137.74 10.58 160.61 11.30

48MHz | 103.78 8.03 123.80 8.62

32MHz 79.45 6.14 95.21 6.60

HSICLK®, & i 4hi%

24MHz 58.37 4.24 72.59 4.69

16MHz 45.52 2.96 57.88 3.43

8MHz 2.68 1.60 5.21 1.98

VE:

(1) HLEEREEL, REA IR,
(2) At sty 8MHz, 24 frok>8MHz i), JT/E PLL; 5% PLL.
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57.3 ERETEE

Rk 26 FEFPAE Flash thiAT, MEIRACCT I D)4E

Geehy

SEMICONDUCTOR

HAEO BAEY
E 300 %1% fHcLK Ta=25C, Vpp=3.3V Ta=105C, Vpp=3.6V
IppA(MA) Ipp(MA) IppA(MA) Ipp(mMA)
96 MHz 210.76 16.26 226.10 16.45
72MHz 128.55 11.00 148.48 11.18
48MHz 104.31 8.36 112.13 8.53
HSECLK bypass®@, fffgfiA 4% | 36MHz 79.98 6.41 86.66 6.52
24MHz 58.70 4.40 64.53 4.54
16MHz 45.83 3.06 51.26 3.21
8MHz 2.68 1.62 3.84 1.76
REEAR A A Th ke
96 MHz 210.76 5.40 216.10 553
72MHz 138.52 3.74 142.60 3.86
48MHz 104.29 2.91 109.68 3.04
HSECLK bypass®, XA 4ME | 36MHz 79.97 2.28 86.00 2.40
24MHz 58.69 1.67 64.73 1.80
16MHz 45.83 1.25 51.39 1.38
8MHz 2.68 0.74 3.84 0.87
Ve
(1) BZEETHERE, AEAE K.
(2) AhEREtoty 8MHz, 4 fuoLk>8MHz i, JF/3 PLL; & N5&H PLL
5.7.4 fEHL. HFHAERThRE
Tk 27 1501 R T
RARED,
#AED, (Ta=25C)
5/3 (VDD:3.6V) $‘
# *A Vpp=2.4V Vpp=3.3V Vpp=3.6V Ta=105TC fr
[515) [5}5) Ibpa [5)) Ibpa [5)) [515Y [5))
5 PR T4, AR AN il
Bl | W RC RS2l R 2 b 756 | 2.15 | 22.164 | 2.672 | 22.369 | 2.86 | 23.198 | 5.486 | 178.636
15 PR (B S A T 1)
= W2 A TR ThREA S, R A
I | A RC IR S E R 2840 T+ | 2.149 | 9.688 | 2.672 | 9.884 | 2.867 | 10.006 | 4.524 | 155.871 H
¥ S PAVIRZS (B A ar & 1)
5| RE N E RC R 28 AU T 14 Ak
o 2.344 | 0504 | 3.008| 0.93 |3278| 1.08 |4.363| 10.119
il FIHERE
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o,
HWAED, (Ta=25C) B
75} (VDD:3.6V) $
b A Vpp=2.4V Vpp=3.3V Vpp=3.6V Ta=105C fir
[515 [5)5) IbpA Ipp IbpA Ibp [515Y [5))
i R N B RC IR s i T I B IRAS,
o i 2342 | 0.383 | 3.009 | 0.757 | 3.277 | 0911 | 431 | 9.854
A ST E TR T IR HPIRAS
U | MKE R & RC R 28 A1 E T I Ak
e | TOCHRES, (KSR SM RTC 4 | 1.996 | 0.163 | 2.519 | 0.355 | 2.716 | 0.475 | 3.94 9.511
FORMRA
(D HEEATHESEH, AR,
5.7.5 HriEzhEe
Tkt 28 & IhFE
#ARED, Ta=25T BAED, Vear=3.6V B
we %A
VBAT=2.0V | VBaT=2.4V | VBaT=3.3V | TA=25C | Ta=85C | Ta=105¢C | fL
lpp Ve | fR#EARY &M RTC 4T
o 1.106 1.268 1.704 1.956 2.568 3.256 HA
AT RS
(1) BEEEAE, AEA IR,
5.7.6 AMEIhEE
Kl HSECLK Bypass 1M {E AR 81, fecik=frck=1M.
AN THFE = BE1Z AN I B 1R FEL I — 22 1EAZ A8 1 Bk T FEL AR o
Fk% 29 AN ITIFE
2% Sk HuRED TA=25C, Vpp=3.3V L::¥i4
AHB DMA 0.53
TMR2 0.67
TMR3 0.69
TMR4 0.62
WWDT 0.08
SPI2 0.07
USART?2 0.27 mA
APB1
USART3 0.27
12C1 0.22
12C2 0.22
USBD 0.48
CAN 0.37
BAKPR 0.06
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SEMICONDUCTOR

¥ A BAED TA=25C, Vpp=3.3V By
PMU 0.06
GPIOA 0.25
GPIOB 0.24
GPIOC 0.24
GPIOD 0.21
APB2 ADC1 0.63
ADC2 0.57
TMR1 0.96
SPI1 0.33
USART1 0.46

E: BZREIHER W, AL IR

5.8  (RIhFEARE B E]

DRI T TR LR 465 FF P B2 S — 26464 (01, 301 Voo=Viopa.
H 30 IRIDFEIERAY 1)

HAE(TA=257C)
i ¥ %1 B/ME BAXME | B
2V 3.3V | 3.6V

twWUSLEEP R A = e i - 1.72 2.05 1.84 1.81 2.16

WA Ak Tz AT 3.46 3.92 3.57 3.52 4.00
twusToP NGRS us
W 28 A TR T FEAE 2 4.60 6.50 4.92 4.74 7.00

twusTDBY MEGATUASE 2 i - 20.00 | 33.21 | 26.43 | 25.07 | 40.40
E: HEATHEBRE, ANEAFEFRER.

59 5%

5.9.1 /O 3| et
XK 31 EFREME (MR Vop=2.7~3.6V, Ta=-40~105C)

75 e %A B/ME HE BAE B
ViL A NATK F P L -0.5 - 0.35VbpDp
CMOS i [1

ViH 0N e HE P 0.65Vpp - Vpp+0.5
ViL BN T LR -0.5 - 0.8 Y

FRUE 1O 51, S\ P i E TTL 3 2 - Vop+0.5
VIH

5V 224 1/0 51 JH, N s P 2 55

Vhys FRIUE /O [t 2 ki & 2% FEL R IR i - 200 - - mvV
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#E S %A B/ME | BAUE B B
5V 25 2 11O [t 2 ke fih 5 25% HUR IR i 5%Vpp - - mvV
Vss< Vin < Vbop
R 10 B ' ' =1
2 bty
likg NI I MA
Vin=5V, 3
5V 2§ 2. I
Rpu g5 bR SR R ViN=Vss 30 40 50 kQ
Rep 95 N PR R Vin=Vop 30 40 50 kQ
i BGAIHEE L, ANELFA IR .
T 32 AU
MODEy[1:0]
"5 B2 &AF B/ME BKE BAr
KR E
. CL=50 pF,
0 fmax(10)out SN Vop=2~3.6V - 2 MHz
(2MHz) tiio)out e A Tl N ] CL=50 pF. - 125
ns
trojout i AR 2 e FL T _E i ] Voo =2~3.6V - 125
N CL=50 pF,
f BN - 10 MHz
o1 max(iCjout T Vbp =2~3.6V
(10MHz) tf(10)out a1 H v A ST I T PR T CL=50 pF, - 25
ns
tr(10)out i tHA 2 e FCT R _E B IR Voo =2~3.6V - 25
N CL=30 pF,
f PN - 50 MHz
" max(iCjout A Vop =2.7~3.6V
(50MHz) tiio)out it v ZEAIG ST IR BRI ] CL=30 pF, - 5
ns
trojout i AR e TR _E PR U] Vop =2.7-3.6V - 5
e (1) 1O 3 DR A AT LB T MODEY B & .
(2025) HZEEVHMEESE, REEPFR.
8 i N HH Az M 2 X
90% 10%
AR %
5% & 50pF
|
oy ——————P 4—>|
: tiojour I tqopour - :
2 T ~
WR (t+t)/ N FEF(2/3)T, B =2 (45755%)
A AS0pfiT, RBIFRKHTR
e HZEAIHEEE, AR,
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FA% 33 H KB H RS GURRZ& 1 Vop=2.7~3.6V, Ta=-40~105C)

Ziass 24 A BME | BOKME | BML
VoL SR IE, 24 8 A 3] R R o= +8MA 0.49
Von v T, 2 8 AN S BRI S A 2.7V<Vop<3.6V Voo-0.4 Y
VoL AR, 24 8 AN 51 R IR R o= +20mA 1.50
Von T, 2 8 AN I IR A 2.7V<Vop<3.6V Voo-1.3 Y
5.9.2 NRST 5| e
NRST 5| ¥ A BRZIRH CMOS T2, ‘©iEH: | — kAN ERHPH Rey.
FEH 34 NRST 51AIRHE G2 Vop=3.3V, Ta=-40~105C)
e 24 M BME | SEME BAHE LA
VIL(NRST) NRST i MG~ HL -0.5 0.8
VIH(NRST) NRST #i A\ s P LU - 2 Vop+0.5 !
Vhys(NRST) NRST i 5 A 4 55 it LR i - - 200 mvV
Rpu 55 b4 SRR R VIN = Vss 30 40 50 kQ

E: BEEEITHEEE, AEAFEFINER.
510 @S5k

5.10.1 12C #hiett

L FIFRERL R 12C SRR, fpokt LAUK T 2MHz, IR BIPE R 12C 5 KA,
fecikt U A1UKT 4MHz.

T 35 12C 2 HFMH(Ta=25°C,Vop=3.3V)

PRt 12C R 12C
G ¥ VA
B/MAE BAME B/MAE BAME
tw(scLL) SCL B B[] 4.7 - 1.3
tw(scLH) SCL iy B[] 4.0 - 0.6 _
tsu(SDA) SDA LI [H] 250 - 100
th(SDA) SDA 4l O F it 8] - 503.65 - 900
trspaytr(scl) SDA Hil SCL L FH ] - 1000 - 300 "
tispay/tiscL) SDA #1 SCL I F&H ] - 300 - 300
th(sTA) FEUa A DR FR I [A] 4.0 - 0.6
tsu(STA) B AT AR 25 A SN ) 4.7 - 0.6
tsu(sTO) 15 1B S AR N R[] 4.0 - 0.6 _
tw(STO:STA) 158 1 25 A BT 0 25 A AT B ] (A 28 45 IA) 4.7 - 1.3
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T REGE VAL, AEA P,

K O 2SI AT 5 F

VDD VDD

WY

4.7KQ = 4. TKQS

: SDA
12CR %% Mcu

SCL

EER I REY

| %%ﬁ%ﬁ# | | tsu (STA) ’0—:4 "
Koo ' : o Tt
| 1 >( | | '):'
SDA 1] | | : w
P L o BT OV e B SICLTY | =& H Esu(sT0:5TA)
FOT g o t FIEESFT |
1 thsta g o] > thoson) L
w (SCLH) | \ |
e N/ N NN .
: | h H b
|
T (soLLie—> ! Trsoprre e teso) >l tos0)

e WE AR ET CMOS . 0.3Vpp 1 0.7VbDs

5.10.2 SPI #h g4

FA% 36 SPI HF:(Ta=25°C,Vpp=3.3V)

=) S8 %AF B/ME BAE BT
£ TR - 18
SeK SPI I MHz
1/te(sck) NS - 18
t
5¢9 SPI bbb FHA T Wi ] % C = 30pF : 8 ns
tf(sck)
tsu(NSS) NSS 37 1] [A] M 4tpcLk ns
th(Nss) NSS R [H] N 73 ns
t FHR, feck = 36MHz,
HECK SCK A R A ) T 50 60 ns
tw(scKL) T 40 & =4
F A 5
t.
s KO 4\ 2 S ns
tsu(st) N5 5
t EX 5 5
nevn B AR 1] ns
th(si AL 3
ta(so) Hdf i U7 1) B[R] M, fecik= 20MHZ 0 Atpcik ns
tdis(S0) H Al A7 B[R] N 10 ns
tv(s0) H i H A ) [A] ML (e 2 J5) - 25 ns
tvMo) B A 0 TR] A (ERELIT 2 5D - 3 ns
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s 2 %14 B/ME BAE BpL
th(so) MRS (i RRILIE 2 J5) 25 -
H i H OR RIS (7] ns
th(Mo ERE (R 2 ) 4 -
(MO)
E: HZEATHMERE, AEAS RN,
Kl 10 SPI B /7l — M AR CPHA=0
NSSEIA \ (:
) -—= h
i tsumss) i | tC(SC:O i -—= | : Y i:
|
Serins SN N 2 N | —
= thscku | |
CPHA=0 :tw:zm; :, | : : : : :
SCKEIN | b P e/ | L |
:;-»; i: tv(so) : thiso) | H‘%;Ezgg tdls(SO):
a (S0 } —_— —
IS0 1/ !
i li R >< Ht 6 D< R >7
1, ' ___
tsu(sH—H—H— L
|
>< AR >< WA >< ARG X
| |
MOS TN i |
e thisn —
11 SPI i )7 Bl — M A CPHA=1
NSSEIA \ (
- |
T | : !
CPHA=1 w m v I'\ | thass! !
GPOL0 ooy Lt | I A
SEB'C:? I twisor) L ! ! ] b |
= ! , ,
SEKAIA w | (o
| | r
! : : tv(so)' ! «—> | tf;igg L—»I
iSO [t E ! E _____ thiso) | tdis(SO)i
' L >< RItHE6 T >< BRI >7
/SN ) |
P! .
:‘—tsum)—’! I thsn :
. __
| BB >< WS 1L >< BN BE AL ><><><><
\J
MOS I 581\
vE: MR AL ET CMOS H°F: 0.3Vpp 1 0.7Vbp.
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Kl 12 SPI Iy B — Ak

S
NSSiﬁ])\ i te (scK)
| I
CPHA=0 —m AN n
CPOL=0 ! P
CPHA=0

CPOL=1 3 A
SCKIFIA —\W |
[ SN A N/
CPOL=0 ! |

CPHA=1

I
CPOL=1 \—/—\—/ﬁ ””” \ e
I
SCKESIA | ti(sokm) :

e Tr(sck)

N oy (™ i T
Esum) e 3 te(sck)
wsown YXOOOC mrnmme | X mamew BRI
thn ; 1 i
MOS 1 4tt muREE | >< e i | >< BRI
P R —
Eoom | tlh (M(‘))

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

L EPYIN7d

5.11.1 ADC

WA KT
® RFEF. ADC RERDHET IR AT RIS,
® RFER=ADC Il | CREEFEIIAL + S6H0m0180)

5.11.1.1 12 fiz ADC 41t

5.1

k% 37 12 fiz ADC H51:

Ziine) ] %1 BR/ME HAE BAME BAr
Vopa EEEENES - 2.4 - 3.6 \Y
oo ADC ThEE vD[i/i=3.3v, fabc=14MHz, ) . ] A

KRR [A=1.5 4> fapc

fanc ADC 4z - 0.6 - 14 MHz
Canc PR AR R LS - - 8 - pF
Rabc KA HLBH - - - 1000 Q

ts SRFER[R] fapc=14MHz 0.107 - 17.1 us
Tcon KA FH G 5t b [17) fanc=14MHz,12-bit % 1 - 18 us
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Vaa=l S %4 HRE BAE L:<R VA
[ET| CEERE 5
|EO| i frcLk=56MHz, 3
fapc=14MHz,
IEG| 1425 1525 e 25 LSB
Vppa=2.4V-3.6V
|ED| PO ERIEAR 7 TA=-40"C~105°C 3
[EL| TR Gtk iR 2 3
E: BHZEATHEE L, AEAEPPIER,
5.11.1.2 N BSH B ERFHENIR
FA% 39 WESHHERE
we S %AF B/ME | HLEME | BKE B
-40°C <Ta<+105C
VREFINT WESIEE A 1.1882 | 1.1947 | 1.2002 \Y;
Vpp= 2-3.6 V
Mt ARSI E R, ADC HY
Ts_vrefint . N - 51 17.1 us
KRR ]
VRERINT WE S LY 2R EuHE Vop=3V +10mV - - 18 mvV
Teoeft P FR AL - - - 104 ppm/C
i BHZGEATHESE L, ATEAEFEFNER,
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6 HERERE

6.1 LQFP48 #f3%&]

K 13 LQFP48 3¢ K]

X
PIN 1 48 _ﬂ!P_@
1 VTN | I —
L [ U d i
L ' | =
3 b 2.40 REF. E_L
N 1
e ma S =
d i
| T E
t |
| i
i T
(4X) |
/A C|A-B|D
| [aaa[C[A-B] -

— A\ [bbb[H[A-B]D]

R0.30 TYP

LL AROUND
|{ 0.20 Min.
|
vin. Q
= i
|
) | | &

”
; ]
<C 2 | | |
3 | I Qi
q ! ’ R010~0.20 S|F
/_;_ Pl 1 r—ﬂ
el | -rH Bt =
= e L N
b L1
[#]ddd@[c[A-B]D]
(L EARZ I 26
(2)  FrE W] E N %R PCB &
Tk 40 LQFP48 H 3 %4E
DIMENSION LIST(FOOTPRINT: 2.00)
SIN ‘ SYM ‘ DIMENDIONS ‘ REMARKS
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DIMENSION LIST(FOOTPRINT: 2.00)

1 A MAX. 1.60 OVERALL HEIGHT
2 Al 0.1+0.05 STANDOFF

3 A2 1.400.05 PKG THICKNESS

4 D 9.00+0.20 LEAD TIP TO TIP

5 D1 7.00£0.10 PKG LENGTH

6 E 9.00+0.20 LEAD TIP TO TIP

7 El 7.00£0.10 PKG WDTH

8 L 0.60+0.15 FOOT LENGTH

9 L1 1.00 REF LEAD LENGTH

10 T 0.15 LEAD THICKNESS

11 T1 0.127+0.03 LEAD BASE METAL THICKNESS
12 a 0°~7° FOOT ANGLE

13 0.22+0.02 LEAD WIDTH

14 bl 0.20+0.03 LEAD BASE METAL WIDTH
15 e 0.50 BASE LEAD PITCH

16 H(REF.) (5.50) CUM. LEAD PITCH

17 aaa 0.2 PROFILE OF LEAD TIPS
18 bbb 0.2 PROFILE OF MOLD SURFACE
19 cce 0.08 FOOT COPLANARITY

20 ddd 0.08 FOOT POSITION

(L RTP=RER

www.geehy.com
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[ 14 LQFP48 #54#% Layout &)

CCCCCCCCCCCCC

0.50
1.20
“ J00nooonpog
Y
36 A 25 O;?O
PN m— A———1
— — *
— h 4 —
| — L
— " 020
—=z| : ( '
9.70 580 — == —]
—/ —
—/ —
 I— 7.30 > !
—/ —
Y [ g —
| A 12
,, NRCHAR O

(L RTP=RER

Higlogo —>

FEmARY ——

RS —>

PIN1 —>

www.geehy.com

A

9.70

—5.80———»

Y

15 LQFP48 FriH &

Geehy

APM32
A103CBT7

XX
XXXX
arm

«— [RAS
<« FH KA
<« AmBEBHRIR
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7 AEER
71 HREE

K 16 IR B ]

n ©C 0000 0000 C 0 0 O
T ==l == I == == w
B o— t—o—1 t+—o© ©
1 || D] || |
[
—~— k0 AD
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 o O O O O ()4—1—SprocketHoles
| |

| |
latiaz] Jatla2] —)
Q3,04 Q3 ,Q4 Feed Direction
LN [ V4
<7

Pocket Quadrants

Reel Dimensions
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Reel Diameter
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D =330 +/-2.0
A A S, SPULLE o i
Foig 41 RS HIIR R
Reel
) Package ) ) A0 BO KO W Pin1
Device Pins | SPQ | Diameter
Type (mm) (mm) (mm) (mm) Quadrant
(mm)
APM32A103CBT7 LQFP 48 2000 330 9.3 9.3 2.2 16 Q1
72  HERAE
K 17 Rk
QS" 3 8
: L_/ L] L] ] L L L] e
% |
g
= L ] O ® L L L ®
%‘Z\

-

e

]

L

www.geehy.com

o

/—I

P

=

Pinl Orientation

_ e
Tray Chamfer —

Tray Dimensions
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T
=N

—+ X—Pitch+—

i

~Unit Dimension =

EZ;??%X?AJAx fVEﬁiigfu ’{ﬁjéé%jTij
i =l
B AU BEZ25, AM LA o T

A& 42 FERAESEHE R

Tray Length
J@@@@jIIIEIIED@@
EEEE%@“..EZZ%@;g:
%@EEQE_ZIEZZQD%QS
jDzDQQMMML T
@_E:g@lllijigﬁggi
~ELOO0O0O0000D OO0,

. . . . . . Tray Tray
] Package ] X-Dimension | Y-Dimension | X-Pitch | Y-Pitch )
Device Pins | SPQ Length Width
Type (mm) (mm) (mm) (mm)
(mm) (mm)
APM32A103CBT7 LQFP 48 | 2500 9.7 9.7 12.2 12.6 322.6 135.9
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8 WUHRER

APM32

A

Bl 18 7™ il iy 44 AU
103 ¢ B T 7 XX

Geehy

SEMICONDUCTOR

@Ry
APM32=2F ArmAY 32 4= 1 38 TR
XXX=BRizHRHNKS
k%ﬁﬁ@§~
=5 ;g% =E-ENa%
A= ZE R
T BEEE
7=RESEE: -40°CT105°C
FERTRY) i
103=ERtiZRk T=LQFP
SIE%A NEFESRESR
C=48 pins B =128 KB
Fh% 43T R R HIE
FLASH SRAM J Y R
PECT (KB KB #% | sPa R
APM32A103CBT7 128 20 LQFP48 | 2500 -40°C~105C
APM32A103CBT7-R 128 20 LQFP48 | 2000 -40°C~105C
VE: SPQ=f/MuF &=
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9  HHUREERGA

Rl 44 H D RER R 44

LI fEJ AR
SALE R RMU
I o B B CMU
ST A B 3 RCM
HhES EINT
A 10 GPIO
HH 10 AFIO
G 425 1) 35 WUPT
ST [ M E N 25 IWDT
& AT HER & WWDT
SE N 2% TMR
CRC il #% CRC
ER X =S EST PMU
DMA # il %% DMA
BB e e ADC
S B RTC
ARG T 4% EMMC
P 4 JRy 1 R 45 CAN
12C #21 12C
BTN N SPI
il AP OR d UART
T B AP OR S USART
ApEzcAREEL LS FMC
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Rl 45 SCIFRRAS I s

Geehy

SEMICONDUCTOR

B# &N AL
2022.12 1.0 i
(1) &bk me s ik
2024.8 1.1 X .
(2) IR 4t i
2025.8 1.2 (1) MK ADC Tsensor Ji B L s ae i ik
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=

AT BRI PR IR AR CRURRIFR “Hig”) ST 354w, Fral w52 rbx .
FAERL A BB SGE AR OR YT, A OR B I SE AL B COARFHHIBUM o A5 PR i
RSP AT, — BAER™= SNRIE (BURRR “H P CRIBIFEZ AT IITA A
o FI b ZAE IR AH ST U AR T M ) SR A AR 7 it o

1. BORIFTY

AT AN 24 45 T 5 AR TS S AR SR (RE P by B AR, Rk vr
A, AFAT B AN AN DT AR 28 ey 507 2O AR T 0 i e o WA HEAT B oha B
IO TE Y LT

ARFMAFFAIHA “@7 B “™” [ “IRilg” 2K “Geehy” FHEEE LRI NIRRT bR, H
AAEARE ™ b 7S K7 i BOAR 35 2 AR PE D EL 2% B T AT 1 7

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

AN BLR B 0 B it B AR T M T B AT o SR B R VT BOBUR B 7 B ER 7
W T

URERA T A0 BARAT 5 =5 B i IR SS BORIR AL, AN AR A IR AU P A5 P AT
=T RS BRI, AR RS 5 =T s R 55 BRTR AL AR AT 5
HIPRAE, BAEEABR AR EE =J5 R B ARZBUORIE,  BRARIEAEAE 5T e 5 & R T 5
ALE

3. AT R

PP HE TS B SRR ™ it S T SR EDURH IS o ) e T i P T2 0

U SRAS T P 0 P9 2 S AR AN — B, N DA 5T R 5 R 20
k.
4. {5 RATEEME
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AT AH S B 2 W S 6 = B A AE IO 28 = 7 A LA L E R SRAS,  (EA TR 5< B0 #e
fo e B IE2E R BRI A S 22 B BT SRR R 22, IRILH P R 293, Bl st A A vl e
INZ SRR T AR T 52 E . ATFMAH B (H T4 S H P EAME RS ISR, AR

AT AR 7 ot M B 7 T ) PRALE

R ARS8 5 7 SRIEFE A TG AR i, FFX AR i (6 L P 3 P 3R 4T R e An
o DURRIARIRE ™ i 2 FH P B SR AHRARTE . s el SetE 2R, I R7e sy
XA R AT A RS R AT T A A, W AN AR AR AR T 94T
5. HIER

PP AEAE P AS T W L2 B P4 E ARG ™ i, SR ST A i & Y A T iR EE . TP N T
7l AT RESZ B A BN . MR R B T R BT AR AR A AT R O R O B R A
FIRRAE, R (RREAS . FAR KRB L) R S ORIEE ST BT A 5% T HUSAI I i S /51
BAR S BB S H R & VRS VR

6. v

ATk “FJERE” (asis) $Efl, FEEMIRHPTSRVFIIVER A, B AR R
AR SRR TR, BLAREAN PR T 007 & B 1k ARy 2 g & IR R 4E AR

Wit O FAR B RIEEERE S TFF . AR RL. 15 R4l siE F Y5 B AR
GEP IR, IRARBCTE S SRR ORAE E T i R R B I T R N G152 0 AR
W7 BA S A 25 R

USRS FRFR IR TR ANE R TR o G SR 7 X 7 i A P 7 A e {3
FORURS S R AUE MV, ARSI DTES

PP B DR 7 it (L FH AT AR R ARVE DL R Th g 224y 15 B %4, MR iR 2R H
XA R it R PR AN P S A B DA 0 T P e SRR e it AT it A A R
Pl AR Sy, WA AR THE.

7. SRR

FEAEFIFOLT, BRAREANA R B MR R, A WALl “ 2 )5 ke T AR A T M
o= AR 58 = J7 AR B E NG 5TAE, OFFAEAT— B FRIRRE ] BOTC i 8 A T4 2™
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A I AE A B (AP 40 (LG (EAN PR T2 25 R as ARty BlOR] P Bl =7 i 52
MIHR), X 7 RE BN S dr . W BOAS R ARG DL, 0TI et 35 AR AN A4

T,
8\ ﬁﬁﬁ?@

AFHAE SR DA T Mt A SR A B L 15 2
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