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Datasheet

APM32F103xDxE
T Arm® Cortex®-M3 PI#% ) 32 Ariskis s

RA: V1.9



=t
RG55H

32 fir Arm® Cortex®-M3 1%
B ARy 96MHz
b 51

HSECLK: 7#: 4MHz~16 MHz 4} stk
P IR

LSECLK: ¥ 32.768 KHz & {A/My &4k
Ve

HSICLK: ) &H#EM) 8 MHz RC #k% #%
LSICLK: 40 KHz RC % #%

Flash 7 & 5 5 512 KB

SRAM % & #7128 KB

EMMC: 3ff CF . SRAM. PSRAM,
SDRAM. NOR #1 NAND ¥ fif#%

JF47 LCD #%111, 3%+ 8080/6800 s
B IR 5K IFEE

LR LR 2.0V~3.6V

SCRE A A i I ES (PVD)
SCRPHENR, A HLAS HL = AR ThFER 20
Vear AT S RE RTC J 4 i 25 7728 TAF
MAL FPU BB, R REH
ADC

3 A 12bit ¥ 1 ADC, 5t 2 S HE 21 N
NiEiE

ADC Hi s F4# il :  0~Vopa
SCFFRCRAE AR FF 2 BE

2 A 12bitDAC

/10

AIEFE 112/80/51 A~ 1/O, HH 35 Y 5 T e
JiTA 11O B3] AR 1] 16 SR v i

www.geehy.com

Geehy

SEMICONDUCTOR

B 12 i8iE DMA 458

2/ DMA, 5% — M S 7 AV 7
P L
E B 2%

216 M EJE R 28 TMR1/8, SCHRAEIX
AT 20N B Th R

4/~ 16 Hril e i 28 TMR2/3/4/5, 4
SIS SR 4 ANMBLE E SRR 3R
i H . PWM 5 kb 40 thig

2 4~ 16 LA E I 2% TMR6/7

2NEITVNER S, B AL R IWDT
A 0% WWDT

14~ 24 7 B RS e i 2% Sys Tick
Timer

BfE®O

3/~ USART, 2/~ UART, 3 ## 1SO7816.
LIN F1 IrDA Z£Ihf

21 12C, 3 FF SMBus/PMBus

3ANSPI (2 ANATEA 12S) , s RAEHE
% 18Mbps

14~ USBD

1/~ CAN 2.0B, m]3Z%f USBD A1 CAN ]
[F] IR} e 7. 1A

14> SDIO #[

14> CRC #.7¢

CHF 96 ALAR S ME— ID
BATRAED SWD #l JTAG
PN o
LQFP144/LQFP100/LQFP64
VAR b

BT isce% . PC A&, Tzl #aeik.
ENELE
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3.1.
3.2.
3.21
3.3.
3.3.1
3.3.2
3.3.3
3.34
3.4.
3.5.
3.6.
3.7.
3.8.
3.9.
3.91
3.9.2
3.10.
3.11.
3.12.
3.13.
3.14.
3.14.1
3.14.2
3.14.3
3.14.4
3.14.5
3.14.6
3.14.7
3.14.8
3.14.9

Geehy

SEMICONDUCTOR

FEIRFTE s 1
BT e e et 8
TIBEFHIE ..o 9
Arm® Cortex®-M3 PIEZ I IR I TERT SRAM ... 9
B B v 9
AL E I AMEBAFAETERIRR CEMMOC) s 10
BB T, oo oo 10
B B T 28 oo oo 10
B T S B s 1
B T2 oo oo 11
AETIFEAEIR oo oo oo 11
BB JET BI1 oo 12
RTC 1T B8 AT AT B8 oo s 12
JEBITIE B oo oo 12
CRC T BT oo oo 12
TEH 1O BT oo 12
BT B oo 13
IRE IR TP WHEBIES (NVIC) oo 13
AN W FEFEBIEE CEINTD oo 13
VEFIBIETE (FPUD oo 13
DIMA ..o e e 13
BT B e 14
TG TIH OWDT) oo oo 14
ARTEEIE T oo 15
12C R oo oo 15
12 JE R oo oo 15
B FDIR B WUR AR CUSARTD e 15
ERATARTIETT CSPL) oo 15
FEHIBRDXIEIRZE COAND e 16
TP B AT EVZRAEIHL CUSBD ) oo 16
USBD #2115 CAN 45 BT RIS FH oo 16
VAR TIREE AT EE T CLCD) oo 16
BARBUFIINKTIIE D (SDIO) oo 16
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3.14.10
3.15.
3.15.1
3.15.2
3.16.
3.17.

41.
41.1
4.1.2
413
4.2.

8.1.

8.11
8.1.2
8.1.3
8.14
8.1.5
8.2.

8.21
8.2.2
8.2.3
8.3.

8.3.1
8.3.2
8.3.3
8.34
8.3.5
8.3.6
8.3.7

Geehy

SEMICONDUCTOR

AFHIANITHETT CGPIO) e 16
BEHIRZR e 17
BT IEIRAE CADC) oo 17
B IBEILFETEE (DAC) oo 17
PRI LT CSWUDP) oo 17
PIHRER BRI CETIM)D s 18
FUBIEZE JEL oo oo e 19
GIBHIZN I oo 19
APM32F103XDXE ZR 5 LQFPTA4 .....oooooioooeeoeoeoeeeoeeeoeeee oo oo 19
APM32F103XDXE 251 LQFPTO00 ......oooooooooeeeoeeoeeeeeeeeeeeeeee oo 20
APMB32F103XDXE 5 LQFPBA.........ooooooooeoeoeeoeeeeeeeooeees e 21
GUBITIBEFIIR ..o 22
FBRBEMEIE oo oo 31
B IR . 33
HIEEBIEESS ... 33
B R oo oo 35
DU ZEAE et 35
BRKABLIR IMEL oo e 36
BHTEBL oo oo 36
TR HHZR oo 36
FURFELZR oo 36
B T oo oo 38
LENF IR RITEAEL vvvre oo 39
R RHITE FELE A PE oo 39
B R B T T R oo 39
B R R ettt 40
S ARG T IRIIIIRR oo 40
PA TR A I YRR R RRE PR IR s 41
WE S HLRRFPEMIIR ...ooooooso s 4
PEELHTIRFTE oo 42
T e R e 47
P ET BHTEIREIE ..o 49
PLL EFE s 50
TR ETE e 50
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8.3.8

8.3.9

8.3.10
8.3.11
8.3.12
8.3.13
8.3.14

9.1.
9.2.
9.3.
10.
1.
12.
13.

Geehy

SEMICONDUCTOR

EMC JRETE <o 51
T ERBIENE CHLIRIBUE D e 52
17O B TRETEE oo 53
INRST GIBIRFPE oot 56
TEBFE T e 56
12 AT ADC HRFVE ..o 60
DAC FELTHITE .. 62
BB I ot 64
LQFPAA4 ] ..o 64
LQFPA00 FHBE B ..o 67
LQIFPBA FBEIE] et 70
T B B e 73
B B e 75
B P DI BE AR A .ot 78
FIUZR T B e 79
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1
%2
%3
4
%5
%% 6
®7
%8
%9
%10
#=1
#* 12
%13
# 14
%15
%16
£17
%18
%19
%20
% 21
%22
#*%23
* 24
%25
% 26
*® 27
%28
%29
% 30
7 31
%32
%33

Geehy

SEMICONDUCTOR

APM32F 103XDXE P I BERIIN ..ooooooeeeeeeeeeeeeeeeeeeee oo 9
FEBE AR UIEIH ..o 10
FEEELTTZR e 10
BT TR BT T AEAEE IR oo 11
AETIFEAEIR oo oo e 11
TERT BRIIBE ELIE oo 14
TG T 0 e 14
APM32F 103XDXE I BT EEIITER .oooooo oo 22
B RAE HL APM32F103XDXE ZRFUHBHEBRETER] .......ccccoooooeons 33
BRI LR A PE oo e 39
R R BT YE oo 39
TR L e 40
J T A ZEE o 40
PR AL AT LR IR EUREE (-40°C S TA < #105°C) s 41
PUEL I BRI oo 4
EATRREE T (BRI AE, R AL AR AT 38 FLASH HHIEAT o 43
EATRREE T MO TR AE, B AL FEARAD AT 3 RAM FHIBAT oo 43
HENRAE N A B AR T FE, AR FLASH B RAM HHEEAT oo 44
LI LS I W08 N2 1 OO 45
IBATREC T I IR R R T A, B AR IR ARAD A FLASH HUIEAT oo 46
B AR ) SR PRI FE, B AL FRARAD AP RAM HIIBAT oo 46
MRS T ML R v 8, ARSI FLASH B RAM HHIEAT L 47
FEAURIRF AU SR I I T BT RE oo 47
HSECLK 4~16MHZ $IR3% A RFE M@)ot 48
LSECLK % #8454 (FLsecik=32.768KHZ)  ()X®) oo 48
HSICLK 3R 35 B E () oo 49
LSICLK FRIAZFHFIED oo 49
ARIIFERE LIRS T ..o 50
PLL M oo 50
FLASH FERBBEEFTED oo 50
EVIC R oo 51
EVI N oo 52
ESD 200 F R ATUTE AL oo oo 52
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%34
%35
% 36
# 37
% 38
% 39
% 40
* 41
% 42
% 43
* 44
# 45
% 46
*® 47
7 48
% 49
% 50
7 51
% 52
% 53

Geehy

SEMICONDUCTOR

BRI oo 52
/O B A&HE (MRRZMF Vop=2.7~3.6V, TA = -40~105°C) _ooooioccooooeeeeoeeeeeeeeeeee e 53
g B RS CIRRZEF Voo=2.7~3.6V,TA= -40~105°C) ..oooooooeooeeeeeeeeeeeeeeee e 53
B NI ST ITUETEC) oo e 54
NRST 3B (IHRZ A Vee=3.3V,TA= -40~105°C) ..ooooooiioeeoeoeeeeoeeeeeoeeeeeee oo 56
12C # RFE CGIRZEAE Vb = 3.3V5 TAT 25%C) oo 56
SPIUFEME (VDD= 3.3V, TAZ25%C) oo oo 57
USBD 4 B SHFE (VoD = 3.0~3.8V, TAZ 25°C) oo 60
ADC ##1E (Vo= 2.4~3.6V, TAZ-40~105°C) oo 60
FADCTTAMHZMIT FIER R RAIN oo 61
ADC I oo 61
DAC HFAIE ..ottt 62
LQFPA44 BEHUIE oo oo 65
LQFPT00 FFBEEIHE oo 68
LQFPBA BB ..o 71
TTBRAZIRIUZR oo oo 74
HPIRALIEB BT oo 76
FERLALZE S HUIMMETR oo 77
B P TR IAT B4 oo oo 78
SERMRRARTTT B oo 79
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K1
K 2
K3
Kl 4
K5
Kl 6
K7
K8
K9
K10
K11
Kl 12
K13
K14
K15
K16
K17
K18
K19
K 20
Kl 21
K 22
K 23
Kl 24
Kl 25
Kl 26
K 27

Geehy

SEMICONDUCTOR

LQFP144 BRI oo 19
LQFP100 BB AN B oo 20
LQFPB4 GBI ..o 21
APM32F103XDXE B HNZAGEHEIR] ......oooooooooeeeoeeeeeeeeeeeeeee e 31
APMB32F103XDXE ZR BT BIF .......ooooooeieee s 33
DR 5] BTS2 BT T FUERIRAE s 36
BN LTI ERETT ZE oo e 37
B T B 7 28 oo 37
FHEBELTT oo 38
BN ST ITURETE T S oo oo 56
SVERAT TR TEFNI I FELE oo 57
SPIHF B — MBEIUFT CPHAZO ...oooooooeeeee s 58
SPIBFFE — MABEIUHT CPHAZTM e 59
SPIBFFEE] — IR oo 59
USBD 5 : B 5 ETFRIR BEAIIF T TE S oo 60
A2 BEZEFTAEZET DAC oooooo oo 63
LQFP 144 FFBEIL oo 64
LQFP144-144 5], 20 X 20 MM #5745 LAYOUT ZEUL ...ooooiiirieeieneeecseeeeeeessseesesessssssese s 65
LQFP144 -144 5[, 20 X20 MM FEIEIE ... 66
LQFPT00 FFBE ... 67
LQFP100 - 100 511, 14 X 14MM 4545 LAYOUT ZEB coooooooooeeeeeees s 68
LQFP100 - 100 51, 14 X 14MM FFBEFRTE oo 69
LQFPBA $525 B oo oo 70
LQFP64 - 64 51, 10 X 10MM #2452 LAYOUT ZE U ....ooovooeooeiciscecceeceeeceiiissssssseeeeeesessssesssssssssssssseeee e 71
LQFP64 - 64 311, 10 X A0MM 355 BEBRTE oo 72
T R B T B et 75
FERLAELZETRTEIEL oo 76
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Geehy

SEMICONDUCTOR

faifr

APM32F103xDxE £ 515 Fi 2 5T Arm® Cortex®-M3 PYA% (1) 32 fif b B ey, TAESIR ik
96MHz,
B SRS (EHE 512Kbytes KA 128Kbytes [ SRAM) , KEIIGSRAL 1/O 3 LRI
F3) 2 4~ APB BRI . O N ERTL A 58K I FPU V7 s da S AR T, SRR SN 3 450 AL 2
G FIEHERA,. TS S EE 5 3 A 12 £ ADC. 4 ANEH 16 frE 2341 2 4> PWM
SERTAY, 2 MEACER A, O S ARMERIeREREEE D 24N 12C #1134~ SPHEH., 24N 128
#0014 SDIO #11. 34~ USART #11. 24~ UART #:1. 14> USBD #1114~ CAN # 1.,
APM32F103xDxE #5841 2 517 it TAE iR BEE N : -40°C~+105°C, HIELVEHIy: 2.0V ~ 3.6V,
— R B ORAIE TR IO FER. A 2R
APM32F 103xDxE 19554 2 517 S (AL H5 A 64 12 144 ]I 3 MR ARAEASF )
BRI, SRR E A A .
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3.  ThRe#R

H Ak APM32F103xDxE 7= e FIANKX L B 155 0 R 3.

Geehy

SEMICONDUCTOR

#1  APM32F103xDXE 7= & B AE A4
X APM32F103Rx APM32F103Vx APM32F103Zx
e RD RE VD VE ZD ZE
Flash (Kbytes) 384 512 384 512 384 512
SRAM (Kbytes) 64 128 64 128 64 128
g% (EMMC) . H (A3 ¥ SDRAM) H (Z¥F SDRAM)
pGERSERA RN 4
JE I 25 o 0 E ] A 2
LAl e I 2 2
SPI (12S) 3 (2
12C 2
USART (UART) 3 (2
bl
e USBD 1
CAN 1
SDIO 1
GPIOs 51 80 112
12-bit ADC 3 3 3
CERIEED (16) (16) 21
12-bit DAC 2
GaEEHD (2)
CPU #iii# 96MHz
FPU 1
TAEf 20~36V
ESES LQFP64 LQFP100 LQFP144

3.1. Arm® Cortex®-M3 W% I-H R INFFEF SRAM
Arm® Cortex®-M3 4bFH 2852 i — SR RN TN Arm ARFRES, & Sl MCU 75 BEER AL TR A
I daik o EECE « BRI RS IIHE, [R5 A 5 (0 1 SV e AT St 1w B 3R e Y
Arm® Cortex®-M3 J2 32 {7 ) RISC 4bHi s, $&ALZsM %3, Tl 8 Ml 16 i RAHIAF
B B RIE T Arm W R TR
APM32F103xDxE 153! 2 517 414 A B0 Arm %0, RIE 5E I Arm T BRI % .

3.2. TriEs

ik 512Kbytes N B INFAF S, T T2 00 P AN s

www.geehy.com
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K2 AFfEAR U]

Geehy

SEMICONDUCTOR

iR BAFH TgE
W EINEAAERE | 512 Kbytes FH A7 TR e RO
NEBSEERS | 128 Kbytes CPU RELL O SR BV I (B/5)
321 TWEERSIERFRER S (EMMC)
APM32F103xDxE {35 K54 T EMMC #iE, i SMC (A AA#IEHIZE) - DMC (B 4+
fitfEi2e) 4k, % F PC £/CF £. SRAM. SDRAM. PSRAM. NOR £l NAND
ThEEN4A:
® =N EMMC i, 4iliZiEsiES NVIC HIT
® 5 FIFO
o (URL TS LLYERR NAND [NAEFI PC R AN F M7t A48T
3.3. HFEEH
3.3.1 ftHEFR
#®3 fETE
R R Vi A
Vop #4510 fitE, 554k Vop & HL B 4% N
Vo 2.0~3.6V \
ot LR AL EL
4 ADC. DAC. Efifitk, RC #k¥# Al PLL [
RISt . ffiH ADC 5% DAC I5f, Vppa A15
Vssa/Vbpa 2.0~3.6V
/NTF 2.4V, Vopa Al Vssa 221493 7 %23 Vop A
Vss.
24501 Vop I, Gl AR EIE D), A RTC,
Vear 1.8V~3.6V N
AN 32KHz J1R % s Al 4 7517 2 11 L

R TR R S| AR A

www.geehy.com
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Geehy

SEMICONDUCTOR

332 HEIFES
T R A AT MCU B AR, AR ThAE, T 20F =Fh TAER .
#4 BRI EEE) TER
G2 ]
FHEA (MR) T IEH s T #4E.
R #EAE L (LPR) AT A5 1R
HT CPU AU, 1 a5 i o s PSR A g 4t
KWL HDIWT, P EEAE T FWFEIRES, T4V SRAM (1) A 254 1
ko
VRS AE AL F IR A T TARIRES, RV R AL TS B At
3.3.3 frHEmESE
PR NIRRT AN (POR) AsHE AL (PDR) HES. ZHEKHGAL T TIERES, RIERS
FEAE R 2V B TTAE, 4 Voo K T 155E HIIRME Veoreor I, RASIRFFEADIRGE, JoFFIERES
=R ER
Pl PVD B4 Voo/Vopa F s R 0 ) F RSB 5 B Vevo MRS, 24 Voo (IR T B T 30E
FRIRAE Veyo I P72 A= by, b T AL RS P AT DR H 805 A5 B ok s ) 2 N 22 8. PVD Thg
T 2E R IT R . KT Veoreor M Vevp AT 152 2% 5 T8 B URFE
3.3.4 RINFEER

77 i SR AR IR, T LAEARTIAR . KR Sl (8] A1 25 Aol - 22 [ ik 38 g 2 1441

©5  (RIhFERE

RARA L]

FEHEIRAL T, R CPU 1k, Frfi SbBCARAL T AR, JFH AR A4

-
PR o ez cpU.

TELRFE SRAM FIZ 74 N AR R RIIEGL T, AFHUSEAT DUA B SR H
REVHAE. 7RI, AR 1.6V hi#i/r= 1,  PLL. HSICLK I RC
P s A HSECLK ShRHIR 2 4 0GP, VA 284 B T @ A X sl A T #EASE
o AT LLE AR —ANECE R EINT (015 S0 R B 28 DA LR i
EINT {55 A LAs2& 16 MM 110 Nz —. PVD % . RTC i#ha USBD
MRS

fERURE

FERF U T W] DUB B BAR KT LRV A AEAFHURRSNT, A BT RS i I T IR %
WM, PFTELAER 1.5V &2 FIHE I PLL. HSICLK ] RC fikiz a3 Al
HSECLK ik S b il EANFHUR LS, SRAM Fllar£7 45 ) A 2%
Rk, (B & A as A B AR IRE AL A0 AR
MAFHURE R 262 : NRST _ERJSMEEEA(E S IWDT EA. WKUP
SUEER— A ETHARE RTC f i B 2

(SHIRE SN
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3.4.

3.5.

3.6.

3.7.

3.8.

Geehy

W EHENEHBR U, RTC. IWDT AR R A 2445 11

B SRR B)

RGN B 8MHz 1) RC IR & F BRI B, B P DA REAMR Y . R Y
4~16MHz I Bft; A I B SMESIN B RN, R GuHs B S U) e al A B RC ik as, WAL fE
T, BT DR R . [RIAE, R TR ZEN AT DICREOGN PLL I Sh e 2 i h g B (>
—ANAHEAE ] AN IR G 8% R D .

ZAT s TG E AHB. &= APB (APB2) FIfiKi# APB (APB1) [1)#5i% . AHB Fili=i® APB
R R )y 96MHz. 275K 5 [N B AR SIHE & .

RTC A5 & & 75

RTC FilJ5 # % A7 #8385E — M IF 30, 78 Voo B 20N 1% T 5264 Voo L, 7500 B Vear S
JE KA (424> 16 D247 88D AT LT T4E5 M Voo I, {747 84bytes I/ B FI#dis . RTC
G & BRGSO LEE MR E AL, YU BRI, RS E

SN I B LA — RS AT BB, T OB IE M ARt F T RE, 3 A Tl e B
B VE R Th A o B 10 I AT LA B A0 32.768KHzZ 11 AR % 43 4R 38 5 4R % 52, 193 40KHz
%38 RC k% 485 A 0 s N B 22 128 239, AME R AR Rk 2%, wTLUEIL fr—A 512Hz
[(f1 S %F RTC [ S EATRSHE . RTC A —A> 32 RLA AT AR - 40s, P T F L e 25 17 St T
KB AR A 20 (LI TSR T I SR, BRIATEOL R B A 1 B K
B vk M 32.768KHz i 4.

B E

TERBNET, ik BOOT 3l I LM F INAEAE i 2% RSt 2 B 5 SRAM 1 =Ff 8 2 i
EHE. BANEFEF (Boot loader) AT R4 Efifi#st, A LU USART1 X RAF 82k 47 2
2.

CRC ¥ 87T

CRC (¥ ITUARKER) THE I — M E R 2 WUk B, W—A 32 ALl 7L — 4
CRC 14,

FEARZ MR, 36T CRC M AR H T I i i A M B2 it 1 — . 7E EN/IEC 60335-1 4%
HEMIYE N, SRR AL T —FhISIE N A7 A7 2% e B PRI 7

CRC i+ H e ] DA T S2i Mt BAR AR 25 44, SRR AR UK S8 25 A AT LU, AR eSS
5E AT B

EH 10 ¥wA

A7 AT 4% 51/80/112 A 11O, FAKIEFR W SH RS ekt 3e. Firf /O BIrT B 2] 16 A~ 4hk
Wizl eg, FEHKE 11O L FF 5V B R T .
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3.9.

3.9.1

3.9.2

3.10.

3.11.

Geehy

SEMICONDUCTOR

H 2 2%

RER MEX P REH S (NVIC)

APMB32F 103xDxE $§ 58 51 7™ ity Py B R 14 1] B 2 e s 24, RS AR 3R 22308 65 A mI 5t il 1 e i
(A 345 16 1 Cortex-M3 [FHIr4) 116 MMEJedk .
EAREEHI NVIC SEIL 7 RAEIR f) o b N2 AL B
Hh B ) BN T Stk BT R HE N A

AT NVIC #2001,

SOV i) AL 2

AL BRI B R A S 2 I
SCRFrIbT R A RERE DI RE .

H S R AP AL EE AR IRES

TR BN B3R, TCHEIME LT

PRI DL g5/ 1 o T S AR S 3k R VR 1) i B B T R

AhER BB 2% (EINT)

AP S ) B 19 AN AR S T SR AR S A R, T 7 A e A SR
AT AT LIS S B AR S (B TRSER R RS ERRGAN)  JFRES OB R R A
— ANHEE A SR R AT P R SR R A5 EINT AT LRI 21 fik e 58 22 /N T P 355 APB2 PR e 241
A SRR 112 AN 110 BRI 16 4SS5 b 2% .

FREHEET (FPU)

P2 N BT FPU V7 s A HE BT, R IEEE754 bRife, SCRFEREEIE MBS, SRS
#:4: CMP. SUM. SUB. PRDCT. MAC. DIV. INVRGSQT. SUMSQ. DOT. ¥ & FI|%& 454
IR S E eSSy o

DMA

RIEM 12 i@ H DMA (DMA1 B3 7 Mi@iE, DMA2 F 5 AN#iE) , Af LUE B 77 it % 2 77 1
B WA BTG BRI 2 BB OB AE HT, 2 1> DMA $5) 88 SR B0 X B, 8 T
) A A A B X 45 R I TP A F T

BANRIEARG L 1A DMA W5RIZH, [ ] DL R B AN IE AR RE . IR
H kAT H B bk A R DU R s E

DMA AT DL =2 4% SPI. 12C. USART, B, FEAFI 5 i e i 28 1 i 2% TMRX,
DAC, 12S, SDIO #i ADC.

W
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3.12. B8

Geehy

SEMICONDUCTOR

KA BN APM32F103xDXE H#58R R 51 7= L& 2 AN m gz dlE 88 (TMR1, TMR8) . 4 4id
FER 28, 2 NEAER 28 2 ANE T E R 2R 1 A RGE (0] 2 i 2% .
TRE T FoC N 3% A I RS AN A S I 2R ThfE .

%6 ENAThRELEL

FENTERRT RGHEE A HEAER R b R 8
SE I a8 A Sys Tick TMRer TMR6 TMR7 TMR2 | TMR3 | TMR4 | TMR5 TMR1 TMR8
LESCEIES 24 i 16 fir 16 fir 16 fi
eSS I I - .k, W, AR el mF, FETE
T AR 1~65536 < [AIERBH 1~65536 < [FII{ER A 1~65536 < [FIfEREBH
72 DMA 5 3R AL AL AT
R/ L BOEE 0 4 4
HAMar BH BH il
- ROEDEFEEEIIE | - BAWIEXKEAR LA PWM
- TR, T AT DA By
- BTN ERERS RS - BCEY 16 A HEER S, B5
- HT774 DAC il k(5
- HRAHEIENEI6E . - T PWM i TMRx SE i 85 HA A R K D i«
To
DIREw |- HIHHEN O RE AR - EAERBRESAMIIN DMA |- BLEJy 16 L PWM KRN, &
- ATLMEDy 16 iR
— AT R R G R HA&iffRE S (0~100%) -
\ It K g
- ATGRAR B - ARG AE S A | - FEERRAEET, TS AR
1 E 3 NIRRT 4k, [FI PWM 4t g2t 1L
o - RO SRR

3.13. FI1# (WD)
APM32F 103xDxE fsifz il s R 51077 i N B IANE T, St 7S 224t N a) AR Al 1t A
FIB R BANE TIBE% CIOLE T RN VR 114D R SRS W A0 A ke ehy PR 1R 5 RS I
W TR B e R ER, AR — ARl (DOER T & DAVE 11D 874 RG AL

w7

AREL!

THEER

a ki

TR

. b ES o

ThREUL A

MALETI | 1242

1~256 Z ]

T fEEBH

NP BB ST () 40KHz 1) RC 4R 7 fe #fit
Bl RUOMIXAS RC IR A AT 0 8, BIr
PUE AHEAT TAEHLRI AR HLA
TE R A 1 R ] AR R Gt
A CAMEN—A B g8 N AR i i

IR

www.geehy.com
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Geehy

SEMICONDUCTOR

L7 Zii vzgg FAHREN hEE B
T D R R
1.
TR, R T DLRRS
TR E HEAT

WHE | 7L A~

- AERAE RN AT B AL R Y.
- HERPRIRES, BAT R A
- AEPREEAT, TR AT DR S

3.14.

3.14.1

3.14.2

3.14.3

3.14.4

A& O

12C B2

WE 2/ 12C B850, W TET 2 FEARMER, SRR, 12C #0337

HrE8 10 Ar TGk, 7 A7 MBI SRR HIE FHhk . Y E T AEfE CRC KA SR 2% . BT LA
F DMA #:/E 3 % #F SMBus &£k 2.0 it / PMBus &4k

12C3/4 ML — /MWL HRATH O, HHFEATHIEL (SDA) FHATRME! (SCL) HHAk. " RMER “K
GEER7 R RIS AR AR, ATDERRERER. Do, Yol Ed i N g AT A, &
AR ORI PO A 1 A A2 ) T A1

12S B8

2 MhRAERT 12S #:10 (5 SPI2 A1 SPI3 B ) AT L IAEFE M, X 2 MO UIRLE N 16
frak 32 frfi N4 HliE . R AR AR N 8KHz 3] 48KHz. 4 F— ek 12S B AR E
RNFER, ERIERENTLLLL 256 5 RFE R H 245 43R DAC 8t CODEC (JRFZ#%)

A RIRIRP B RS (USART)

KA EH APM32F103xDxXE 4585 24177 i M ik 3 M@ H RIS P Uk #8 (USART1. USART2
FUSART3) FIpAisH m Pk 2% (UART4 FIl UARTS)

X 5 MO RS IEE . SCFF IrDA SIR ENDEC fE i fihs. B s m ik, ek n T
AAE RN LIN 32/ AT RE .

USART1 % 3 {3 % AliA 4.5Mbit/s, e O (Rl 45 80K 1] ik 2.25Mbit/s .

USART1. USART2 fil USART3 EA {4 CTS Al RTS {5 54 H#, 3% 1SO7816 & RERM

K SPLEERE, BT UARTS 41T He e D #T LU H DMA #2145

BATAMEEED (SPD

23k 34 SPIUEI, 7E MBI BT, A0 TR0 T 38 13 3 % 1T ik 18 JRA/Ab . 3 A4
SRR 8 R RIS, FTCE RAF 8 Ak 16 fir. WA CRC FRAL/R e S HFHEA Y SD R
FIMMC 3.

FFA 11 SPI 2 148 A] LLfE Y DMA #5245
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3.14.5

3.14.6

3.14.7

3.14.8

3.14.9

Geehy

SEMICONDUCTOR

EHl A XM % (CAN)

CAN 23 378 2.0A F12.0B () VG, MWAEEFHmE AL 1Mbit/s. & n AEONIR 1%
11 BEARRFFIIARAEMT, ] DAHUOR A i% 29 AR IRTFIS R i, B 3 ANASRHBFTAN 2 AU
FIFO, 3 % 14 AR5 1 IE A -

B BT BB (USBD)

PE I PR 2 45iE USBD B4 ks USBD (USBD1. USBD2) , i#fi4i# USBD ¥# (12 Jk
BEFP) e, St SUR] AR, B R ERThRE . USBD % 1) 48MHz B £ by 3 PLL B
=k, {HF] USBD Ihfeht, RGin 40 HEERE 48MHz, 72MHz. 96MHz Hiffj—/>, w4 HlZit
1080, 1.5 738, 2 73 5kis USBD Fr i 1) 48MHz.

USBD1. USBD2 & f7asstuhit. gl 0, [AULlR— w2 R REfE A 1 A4,

USBD # M5 CAN 0/ R H

USBD2 &5 CAN [RIfHd R, 752

® {f USBD2 ffj: il fiF 0x1000 4’5 0x00000001.

® PA11 fil PA12 5] iy USBD2 i, CAN fii I H& 5] .

YL BT USBD1 M1 USBD2 F:A 51, i LAE]— (8] R e —A> USBD, 475 22w {5 H
USBD #1 CAN i, 4 H USBD2 ft#& USBD1.

W m BaSEIHITED (LCD)

EMMC 1] LLAC B 1 5 2 SR LCD # 88 I TE 487682, & 3 FF Intel 8080 F1l Motorola 6800 [
K, AR RIEHL SR LCD #0. MEFXAS LCD JF4742 1 AT LUR J5 {6 Mo My 2 45 5 i) B
BRI, S D s 42 ) 8 1 Pk i 7 2.

ZEPFMNRmHED (SDIO)

SD/SDIO/MMC FEHLEE [1H] LASZHF MMC K R ZHTE 4.2 fi b i) 3 AN R e s Bk 1 R CBR
) L ABIAI8 fir. 7E 8 MUK R, %4 1Al LU O AL ik %A B 48MHz, %45 11 3% SD 77
fif R 2.0 Fi.

SDIO 7 HITE 2.0 FSCHFPIAEUR SRR 167 (BRA) R4 fi.

(0785 WA X 85— V32 F5— /1 SD/SDIO/MMC 4.2 R 4 Fil— ANk MMC 4.1 Bk /i A
fr .

k7 SD/SDIO/MMC, XM 584 CE-ATA Uil iR 1.1 H%.

3.14.10 BAmARmHED (GPIO)

PR 2 TIK 112 4> GPIO 51, AR 51 AT DLl BB B . (HER BT IR« JaA
CirERAT ERia N ) BRE RSB RE SR . 240 GPIO 5l JAI#R 5 47 sl i) 2 st
Ho
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3.15.

3.15.1

3.15.2

3.16.

Geehy

FERREMEOLT, /O SR SM D RERT LLEN — MRE ERIEBUE,  DLBE R AN S /O 47
Ao
L3S

BB 754 (ADC)

PR IR 3 A 12 RLROREU B T g8, A ADC LI 21k 21 ANAMEGIEIE, AT DAz I B R El

fie . ERMBET, B3NS T E I — AN L

® ADC #:1 E A 48 T RS AL HE [R5 IR AR RE . 28 SUMERFE AR KRB R A . ADC 1]
LA DMA #:1E .

BEAUE T T hRE SR VPR H RS v M L — B . 2 B BT P BT, A (S S T 1

WA, B A i

Al A E R 28 (TMRx) Rl et 28 (TMR1 AT TMR8) 72 4R [ AT DLy 591 A 8 2 56 2

ADC MFFaafd R FE N, N FFRT REAE AD B4 5t [F) 25

B (DAC)

P 12 A G2 ¥) DAC 3 n] DU T4 2 B35 5 0 2 B URAS S 0F 5 th . X101
R PR 05 A2 B i R S 1) P L A R B (] PR TS #8853 o

XA U782 O 3R R i Th e

P DAC #efieds: & —MMthiEiE

8 frEk 12 A7 H i H

12 RrAsE U 1 2 A oo 5%

[F 25 5 Th Rk

77 A I

PR = A

X DAC jd i My By A 5 e 4

REAMEEHS AT H DMA Thfig

A A R AT 4

MNZHHE VREF+

KA EH APM32F103xDxE 15585 24177 i A 8 Mk DAC 4 i)%i N\ . DAC 183E n] LAH &
IR 288 0 ST ik, B A HE R AT RE R R AN R 1) DMA JEiE .

WikEn (SWJ-DP)

Pk Arm ) SWJ-DP #:11, X2 —AMNEE T JTAG Rl AT B2l i 10, o] DASZI R 47 Bk i
IR B JTAG $2 HIER: . JTAG ) TMS #1 TCK 15 5 73715 SWDIO #il SWCLK L H 51, TMS
JH_E R — MR 1945 5 7 51 THE JTAG-DP F1 SW-DP [F] Y4 .
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Geehy

SEMICONDUCTOR

3.17. WEREREFEHR (ETM)
i Arm RN URER R JC (ETMD . APM32F103xDxE JEi 1R/ ) ETM 5] Bl%E Bz 21 44857
Er 0T (TPAY 4%, A CPU %0 Hh DAsnddir R 48 (B, I RN AR 4t 15 i o
B T HHARRAIE R . TPA B4 1 LR USBD. LUK B & i e 18 i 4 2 K 3247
S R4 2 AR A e B AL B AR R R ok, IR R E MR N ER k. TPA
B Ty LA F R T BRI A1, AR5 58 =07 iR R e 2

www.geehy.com Page 18



Geehy

SEMICONDUCTOR

4. FIHEER
4.1. SIS

4.1.1 APM32F103xDxE %% LQFP144
K1 LQFP144 51154 &

- < oo
cv’|m| = L 1T+ oo T N~ o
ey R P EER L VR S EN PP PP R LS
OO0O0000000O0000000000000000000000 00001100
379598358833 R NE IRAaRER T N O]
PE2 O 1 108 0 VDD_2
PE3 02 107 A VSS_2
PE4 03 106 1 NC
PE5 O] 4 1053 PA13
PE6 O 5 104 [0 PA12
VBAT [ 6 103 0 PA11
PC13-TAMPER-RTC O 7 102 0 PA10
PC14-0SC32_IN O 8 1013 PA9
PC15-0SC32_0UT ]9 100 0 PA8
PFO 0 10 99 O PC9
PF1 O 11 98 0 PC8
PF2 012 97 O PC7
PF3 0 13 96 0 PC6
PF4 0 14 951 VDD_9
PF5 O 15 94 VSS 9
VSS 5 O 16 931 PG8
VDD_5 O 17 92 O PG7
PF6 O 18 91 PG6
PF7 O 19 LQFP144 90 0 PG5
PF8 O 20 890 PG4
PF9 O 21 881 PG3
PF10 O 22 87 0 PG2
OSC_IN O 23 86 O PD15
OSC_OUT 24 85[0 PD14
NRST [ 25 841 VDD_8
PCO ] 26 831 VvsSS_8
PC1 27 82 PD13
PC2 028 81[1 PD12
PC3 O 29 80 @ PD11
VSSA O 30 790 PD10
VREF- ] 31 78 O PD9
VREF+ [ 32 773 PD8
VDDA 033 76 1 PB15
PAO-WKUP [ 34 75 PB14
PA1 35 7413 PB13
PA2 O 36 73 PB12
BB TIPILET P23 oNBRIBBEBRBIBICEEEIRTN
OO0 oo ooogoooad
<+ Y T LOeN O-NTCTNOONITORAETNODANNO T NNDT IO~ — —
g%'o%iﬁg§§EEEEE%'D'EEE@gﬁJEE%'Q'EEEEEEEEm'Q'
>g >9 >QCLD. D.D.D.n_u_cgg
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Geehy

SEMICONDUCTOR

4.1.2 APM32F103xDxE &% LQFP100
K2 LQFP100 5| 44 1

mlm| g N~ O W<
O ~—o0 o ® NOULSTONOWUMITONTO ™~ ™ v «— «—
Qe R R PR PR R R RRERRRRRREE
OO0 00000000000 000000000100
S8 3583385533308V DDB RN R
PE2 Ol1 750 VDD_2
PE3 02 740 VSS_2
PE4 O3 73H NC
PE5 [ 4 723 PA13
PE6 O 5 718 PA12
VBAT 16 70 8@ PA11
PC13-TAMPER-RTC ] 7 69 0 PA10
PC14-OSC32_IN [ 8 68 [0 PA9
PC15-0SC32_OUT 09 67 0 PA8
VSs_5 010 66 |7 PC9
VDD_5 [ 11 65 PC8
OSC_IN []12 64 P PC7
OSC_OuT 13 LQFP100 63 1 PC8
NRST [ 14 621 PD15
PCO 015 610 PD14
PC1 16 60 0 PD13
PC2 17 59 0 PD12
PC3 18 58 0 PD11
VSSA [ 19 57 0 PD10
VREF- [0 20 56 [ PD9
VREF+ [ 21 55 PD8
VDDA [ 22 54 1 PB15
PAO-WKUP [] 23 53[0 PB14
PA1 [ 24 520 PB13
PA2 [ 25 510 PB12
ERIIBHTSBIZIEIEBIITIIIIISTIIB
bbb od
LIHTILEISRpabIAS-S2I22 T,
l@gﬂ.&ﬂ.D.&Q_D.Q.D_D.D.&H_JH_JH_JEEH_JEEQQ
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Geehy

SEMICONDUCTOR

4.1.3 APM32F103xDxE %% LQFP64
KI3 LQFP64 5| 73 |4

[Sp NS} E
(] o N~ OuwWw<
Qy o © NOUUTOAN T~ «— —
gwmmOmmmmmoooo<<
>0 a W a W a'a [ TR TR T YR T Y Y WY WY Y
OO00°O0-°O00 000000 [ naM[mm
ﬂ'C’)NFOG)OOI\LOLOQ'(’)N\—OCD\
O O O O OO LULOUOWL L WOLW WL T
VBAT 1 48[ VDD _2
PC13-TAMPER-RTC [ 2 470 VSS 2
PC14-0SC32_IN []3 461 PA13
PC15-0SC32_OUT 4 4500 PA12
PD0-OSC_IN 05 4410 PA11
PD1-OSC_OUT []6 430 PA10
NRST O 7 4211 PA9
PCO 08 410 PA8
PC1 ]9 LQFP64 400 PCY
PC2 [ 10 390 PC8
PC3 O 11 380 PC7
VSSA [ 12 370 PC6
VDDA 13 36 [0 PB15
PAO-WKUP [] 14 35[0 PB14
PA1 015 341 PB13
PA2 []16 330 PB12
NMNOOO T AN MWL OMNWOWMOO O «—AN
\—\—\—NNNNNNNNNNO’)MO’)/
[N NN EREpEREREREREpEpEpEpERERE|
DT TETO O O+~ ANO v v «—
R af R R0ERBE540
=8 =8
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4.2. BIHThRERR

#%8 APM32F103xDxE 3| HizhfeHiiR

Geehy

SEMICONDUCTOR

5| RS _ ETIRO AEME A TheE
o | el
El) s S| S| I |xmo g \
= & & o | G RIS AIThE 5 LT
S| | g =
| |
TRACECK,
PE2 - 1 1 I/0 FT PE2 -
SMC_A23
TRACEDO,
PE3 - 2 2 I/0 FT PE3 -
SMC_A19
TRACED!1,
PE4 - 3 3 I/0 FT PE4 -
SMC_A20
TRACED2,
PE5 - 4 4 I/0 FT PE5 -
SMC_A21
TRACEDS,
PE6 - 5 5 I/0 FT PE6 -
SMC_A22
VBaT 1 6 6 S - VBaT - -
PC13-
2 7 7 I/0 - PC13®) TAMPER-RTC -
TAMPER-RTC®
PC14- OSC32_IN®| 3 8 8 I/0 - PC14©) OSC32_IN -
PC15-
4 9 9 I/0 - PC15®) 0SC32_0ouT -
0SC32_0ouT®
SMC_AO,
PFO - - 10 I/0 FT PFO -
DMC_A0
SMC_AT1,
PF1 - - 11 I/0 FT PF1 -
DMC_A1
SMC_AZ2,
PF2 - - 12 110 FT PF2 -
DMC_A2
SMC_A3,
PF3 - - 13 110 FT PF3 -
DMC_A3
SMC_A4,
PF4 - - 14| o FT PF4 -
DMC_A4
SMC_A5,
PF5 - - 15 I/0 FT PF5 -
DMC_A5
Vss 5 - 10 16 S - Vss s - -
VoD 5 - 1 17 S - Vbbp 5 - -
ADC3_IN4,
PF6 - - 18 I/0 - PF6 -
SMC_NIORD

www.geehy.com

Page 22




Geehy

SEMICONDUCTOR

51 B2 TS AT 5 TR
o | % +
31 B4Rk S| 2| I |zmo| @ ‘
e 5| & o | b WA 5t XA
9| | G =
- -
ADC3_INS,
PF7 - - 19 110 - PF7 -
SMC_NREG
ADC3_INS,
PF8 - - 20 110 - PF8 -
SMC_NIOWR
ADC3_IN7,
PF9 - - 21 110 - PF9 -
SMC_CD
ADC3_INS,
PF10 - - 22 110 - PF10 -
SMC_INTR
OSC_IN 5 12 23 I - OSC_IN - PDO™
OsC_ouT 6 13 24 0] - Oosc_ouT - PD1(™
NRST 7 14 25 110 - NRST - -
ADC123_IN10,
PCO 8 15 26 110 - PCO -
DMC_WE
ADC123_IN11,
PC1 9 16 27 110 - PC1 -
DMC_RAS
ADC123_IN12,
PC2 10 17 28 110 - PC2 -
DMC_CS
ADC123_IN13,
PC3 1 18 29 110 - PC3 -
DMC_CKE
Vssa 12 19 30 S - Vssa - -
VREF- - 20 31 S - VREF- - -
VReF+ - 21 32 S - VRer+ - -
Vbpa 13 22 33 S - Vbba - -
WKUP,
USART2_CTS®),
ADC123_INO,
PAO-WKUP 14 23 34 I/0 - PAO -
TMR2_CH1_ETR®),
TMR5_CHT1,
TMR8_ETR
USART2_RTS®),
ADC123_IN1,
PA1 15 24 35 I/0 - PA1 -
TMR5_CH2,
TMR2_CH2®
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Geehy

SEMICONDUCTOR

51 B2 TS AT 5 TR
o | « ke
3 43R S| 2| |z @ ‘
= & & o | B AT 5t XA
g g| ¢ =
- | |
USART2_TX®),
TMR5_CH3,
PA2 16 25 36 I/O PA2 -
ADC123_IN2,
TMR2_CH3®
USART2_RX®),
TMR5_CH4,
PA3 17 26 37 /0 - PA3 -
ADC123_IN3,
TMR2_CH4®)
Vss_ 4 18 27 38 S - Vss_ 4 - -
Vbp_4 19 28 39 S - Vpp_4 - -
SPI1_NSS®),
USART2_CK®),
PA4 20 29 40 I/O - PA4 -
DAC_OUTH,
ADC12_IN4
SPI1_SCK®),
PA5 21 30 41 I/0 - PA5 DAC_OUT2, -
ADC12_IN5
SPI1_MISO™),
TMR8_BKIN,
PA6 22 31 42 /0 - PAG TMR1_BKIN
ADC12_IN6
TMR3_CH1(™
SPI1_MOSI™
TMR8_CH1N
PA7 23 32 43 /0 - PA7 TMR1_CH1N
ADC12_IN7
TMR3_CH2(
PC4 24 33 44 /0 - PC4 ADC12_IN14 -
PC5 25 34 45 /0 - PC5 ADC12_IN15 -
ADC12_IN8
PBO 26 35 46 /0 - PBO TMR3_CH3 TMR1_CH2N
TMR8_CH2N
ADC12_IN9,
PB1 27 36 47 /0 - PB1 TMR3_CH4®©) TMR1_CH3N
TMR8_CH3N
PB2,
PB2 28 37 48 I/O FT - -
BOOT1
PF11 - - | 49 | wo FT PF11 SMC_NIOS16 -
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Geehy

SEMICONDUCTOR

51 W% =TT AR T
o | « 5
3 43R S| 2| |z @ ‘
= &| & o | b WA 5 TR
9| | G =
- -
SMC_AG,
PF12 - - 50 I/0 FT PF12 -
DMC_A6
Vss_ 6 - - 51 S - Vss_ 6 - -
VoD 6 - - 52 S - Vob 6 - -
SMC_A7,
PF13 - - 53 I/0 FT PF13 -
DMC_A7
SMC_AS8,
PF14 - - 54 I/0 FT PF14 -
DMC_A8
SMC_A9,
PF15 - - 55 I/0 FT PF15 -
DMC_A9
SMC_A10,
PGO - - 56 I/0 FT PGO -
DMC_A10
SMC_A11,
PG1 - - 57 I/0 FT PG1 -
DMC_A11
SMC_D4,
PE7 - 38 58 I/0 FT PE7 TMR1_ETR
DMC_D4
SMC_D5,
PES8 - 39 59 I/0 FT PES8 TMR1_CH1N
DMC_D5
SMC_Des,
PE9 - 40 60 I/0 FT PE9 TMR1_CH1
DMC_Dé6
Vss_7 - - 61 S - Vss_7 - -
Vob_7 - - 62 S - Vob_7 - -
SMC_D7,
PE10 - 41 63 I/0 FT PE10 TMR1_CH2N
DMC_D7
SMC_D8,
PE11 - 42 64 110 FT PE11 TMR1_CH2
DMC_D8
SMC_D9,
PE12 - 43 65 I/0 FT PE12 TMR1_CH3N
DMC_D9
SMC_D10,
PE13 - 44 66 I/0 FT PE13 TMR1_CH3
DMC_D10
SMC_D1M1,
PE14 - 45 67 I/0 FT PE14 TMR1_CH4
DMC D111
SMC_D12,
PE15 - 46 68 I/0 FT PE15 TMR1_BKIN
DMC_D12
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Geehy

SEMICONDUCTOR

51 B2 =TT AR T
o | % e
3 43R S| 2| |z @ ‘
= &| & o | b WA 5t XA
9| | G =
| |
12C2_SCL,
PB10 29 47 69 Ie} FT PB10 12C4_SCL, TMR2_CH3
USART3_TX®)
12C2_SDA,
PB11 30 48 70 Ie} FT PB11 12C4_SDA, TMR2_CH4
USART3_RX®)
Vss 1 31 49 71 S - Vss 1 - -
Vob_1 32 50 72 S - Vbp_1 - -
SPI2_NSS,
12S82_WS,
PB12 33 51 73 I/0 FT PB12 12C2_SMBAI, -
USART3_CK®),
TMR1_BKIN®)
SPI2_SCK,
12S2_CK,
PB13 34 52 74 le} FT PB13 -
USART3_CTS®),
TMR1_CH1N
SPI2_MISO,
PB14 35 53 75 Ie} FT PB14 TMR1_CHZ2N, -
USART3_RTS®
SPI2_MOSI,
PB15 36 54 76 I/0 FT PB15 12S2_SD, -
TMR1_CH3N®)
SMC_D13,
PD8 - 55 77 /0 FT PD8 USART3_TX
DMC_D13
SMC_D14,
PD9 - 56 78 le} FT PD9 USART3_RX
DMC_D14
SMC_D15,
PD10 - 57 79 le} FT PD10 USART3_CK
DMC_D15
SMC_A16,
PD11 - 58 80 le} FT PD11 USART3_CTS
DMC_BAO
SMC_A17, TMR4_CH{1,
PD12 - 59 81 le} FT PD12
DMC_BA1 USART3_RTS
PD13 - 60 82 I/0 FT PD13 SMC_A18 TMR4_CH2
Vss 8 - - 83 S - Vss 8 - -
Voo_s - - 84 S - Vop_s - -
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Geehy

SEMICONDUCTOR

51 W% =TT AR T
o | « s
3 43R S| 2| |z @ ‘
= &| & o | WA 5 TR
9| | G =
| |
SMC_DO,
PD14 - 61 85 /0 FT PD14 TMR4_CH3
DMC_DO
SMC_D1,
PD15 - 62 86 /0 FT PD15 TMR4_CH4
DMC_D2
SMC_A12,
PG2 - - 87 /0 FT PG2 -
DMC_A12
SMC_A13,
PG3 - - 88 I/0 FT PG3 -
DMC_A13
SMC_A14,
PG4 - - 89 /10 FT PG4 -
DMC_A14
SMC_A15,
PG5 - - 90 I/0 FT PG5 -
DMC_A15
PG6 - - 91 /0 FT PG6 SMC_INT2 -
PG7 - - 92 /10 FT PG7 SMC_INT3 -
PG8 - - 93 I/0 FT PG8 DMC_CLK -
Vss_ 9o - - 94 S - Vss_ o - -
Vob_9 - - 95 S - Vbb 9 - -
12S2_MCK,
PC6 37 63 96 /10 FT PC6 TMR8_CHT1, TMR3_CH1
SDIO_D6
12S3_MCK,
PC7 38 64 97 /0 FT PC7 TMR8_CH2, TMR3_CH2
SDIO_D7
TMR8_CHS3,
PC8 39 65 98 /10 FT PC8 TMR3_CH3
SDIO_DO
TMR8_CH4,
PC9 40 66 99 /10 FT PC9 TMR3_CH4
SDIO_D1
USART1_CK,
PA8 41 67 100 /10 FT PA8 TMR1_CH1®), -
MCO
USART1_TX®),
PA9 42 68 101 /10 FT PA9 -
TMR1_CH2®
USART1_RX®),
PA10 43 69 102 /0 FT PA10 -
TMR1_CH3®
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Geehy

SEMICONDUCTOR

51 B2 TS AT 5 TR
o | % ke
3 43R S| 2| |z @ ‘
= & & o | B AT 5t XA
9| | G =
- = =
USART1_CTS,
USBD1DM,
PA11 44 70 103 I/O FT PA11 USBD2DM, -
CAN_RX®),
TMR1_CH4®)
USART1_RTS,
USBD1DP
PA12 45 71 104 /0 FT PA12 USBD2DP, -
CAN_TX®),
TMR1_ETR®)
JTMS/
PA13 46 72 105 I/0 FT - PA13
SWDIO
- - 73 | 106 - - - - -
Vss 2 47 74 107 S - Vss 2 - -
Vop_2 48 75 108 S - Vop_2 - -
JTCK/
PA14 49 76 109 /0 FT - PA14
SWCLK
TMR2_CH1_ETR,
SPI3_NSS,
PA15 50 77 110 I/0 FT JTDI PA15,
1283 WS
SPI1_NSS
UART4_TX,
PC10 51 78 11 I/0 FT PC10 USART3_TX
SDIO_D2
UART4_RX,
PC11 52 79 112 I/0 FT PC11 USART3_RX
SDIO_D3
UARTS_TX,
PC12 53 80 113 /0 FT PC12 USART3_CK
SDIO_CK
SMC_D2,
PDO - 81 114 /0 FT OSC IN7 CAN_RX
DMC_D2
SMC_D3,
PD1 - 82 115 /0 FT OSC_ouT?™” CAN_TX
DMC_D3
TMR3_ETR,
PD2 54 83 116 /0 FT PD2 UARTS_RX, -
SDIO_CMD
PD3 - 84 117 /0 FT PD3 SMC_CLK USART2_CTS
PD4 - 85 118 I/O FT PD4 SMC_NOE USART2_RTS
PD5 - 86 119 I/O FT PD5 SMC_NWE USART2_TX
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SEMICONDUCTOR

51 W% =TT AR T
o | « s
3 43R S| 2| |z @ ‘
= &| & o | b WA 5 TR
9| | G =
- -
Vss_ 10 - - 120 S - Vss_ 10 - -
Vbb_10 - - 121 S - Vbb_10 - -
PD6 - 87 122 I/0 FT PD6 SMC_NWAIT USART2_RX
SMC_NET1,
PD7 - 88 123 I/0 FT PD7 USART2_CK
SMC_NCE2
SMC_NEZ2,
PG9 - - 124 I/0 FT PG9 -
SMC_NCE3
SMC_NCE4 _1,
PG10 - - 125 I/0 FT PG10 -
SMC_NE3
PG11 - - 126 I/0 FT PG11 SMC_NCE4_2 -
PG12 - - 127 I/0 FT PG12 SMC_NE4 -
PG13 - - 128 I/0 FT PG13 SMC_A24 -
PG14 - - 129 I/0 FT PG14 SMC_A25 -
Vss_11 - - 130 S - Vss_11 - -
Vbp_11 - - 131 S - Vbbp_11 - -
PG15 - - 132 I/0 FT PG15 DMC_CAS -
PB3,
SPI3_SCK, TRACESWO,
PB3 55 89 133 I/0 FT JTDO
12S3_CK TMR2_CH?2,
SPI1_SCK
PB4,
PB4 56 90 134 I/0 FT NJTRST SPI3_MISO TMR3_CH1,
SPI1_MISO
12C1_SMBAI,
TMR3_CHZ2,
PB5 57 91 135 I/0 - PB5 SPI3_MOSI,
SPI1_MOSI
12S3_SD
[2C1_SCL® ,
PB6 58 92 136 I/0 FT PB6 12C3_SCL, USART1_TX
TMR4_CH1 ®©
12C1_SDA®),
12C3_SDA,
PB7 59 93 137 I/0 FT PB7 USART1_RX
SMC_NADV ,
TMR4_CH2©)
BOOTO 60 94 138 - BOOTO - -
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SEMICONDUCTOR

5| %S _ E i) A EIpvd:ap=Rabril:
o | % e
31 B4Rk S| 2| I |zmo| @ ‘
o e e o) (BAL)E) BIASHThRE Hie L TRe
9| | G =
-l -l
I2C1_SCL,
TMR4_CH3®),
PB8 61 95 139 I/0 FT PB8 12C3_SCL,
SDIO_D4
CAN_RX
12C1_SDA,
TMR4_CH4®),
PB9 62 96 140 I/0 FT PB9 12C3_SDA,
SDIO_D5
CAN_TX
TMR4_ETR,
PEO 97 141 I/O FT PEO SMC_NBLO,
DMC_LDQM
SMC_NBL1,
PE1 98 142 I/O FT PE1
DMC_UDQM
Vss_3 63 99 143 S Vss_3
Vbp_3 64 100 | 144 S Vop_3

(1) 1= %N, O= fiith, S= W&, HiZ= mkH

(2) FT: &5V

(3) FILMEA AT RefkiLE AL ST E . X T RN AL S, 1824 R A BN 5
Theemibe, Fitn, FARS 14 14 SPIFI 2 4 USART i, ‘BRI SPI1 Al USART1 J
USART2

(4) PC13, PC14 Fil PC15 5| i Vs SGEAT Ak, 11X F S O R BRSSO PRI FELIAR

(3mMA) o BRI = A5 BEIE kit 51 BIET A LU BR 1 7E [ — i a) R —AN 51 AR vt
o, 1E g R R B8 TAEAE 2MHz B0, 5o KBR3) 51380 30pF, I HASREE A At Is Can
K5 LED)

(5) IXULT| HITE &M X I EE — IR R AL T EIIRRIRA TN, ZREMEE AL, X Ee 5] ITRPIRAS B 4%
U IXIRAFAF AR CREETFAFRA Y FEMRGTEAD o KT WEHlxLs 10 )4
B8, BSHSH TN M &0 X BAKPR 2547 3 ARG E 1Y .

(6) MKE HIThBERENS AL E 2 LA 51 L ClnSRAR R B 2 S s D, VRIS B
S22 MR ThRE 11O SRR B 5.

(7) LQFP64 3515 E 5 F5| i 6, 7E:8 7 R4 EEAECE N OSC_IN F1 OSC_OUT Lhfgf.
BT DL i B X AN 51 D8 PDO A1 PD Zhfg H X T LQFP100 3%, thT- PDO #1 PD1
NEGDIRES I, PRURE L E R R T BRI E . E 2 S EE S ST
(2 FDhRE 1/0 S AR B . e, PDO A1 PD1 R AERC & > 50MHz it
e
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K4 APM32F103xDXxE £7%1 R4 HE K]

Geehy

SEMICONDUCTOR

Arm® Cortex"™-M3

USBD1 (USBD2)

CAN

BAKPR

PMU

DAC

JTAG/SHD
3
¢
(]
FMC <:>
BUS MATRIX
FLASH <:> EMMC
DMA AHB BUS SRAM
< FPU| |CRC| |SDIO >
AHB/APB1 BRIDGE AHB/APB2 BRIDGE
AN N
K——N TR2/3/4/5/6/7 | | AF10 K—
—— RTC | | EINT K—>
— | WWDT | | epi0 a/B/c/n/E/F/6 K——)
K——) IWDT | | ADc1/2/3 K
C——  spizzizs2 | | THR1/8 K—)
C——  spiz/izss | | SPI1 K—>
= uswrs | | USART1 K—)
K——) UART4/5 |
K  12c10203 | N
C——  12c20200) |
— |
— |
— |
— |
— |
N
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SEMICONDUCTOR

(1) TAREFE: -40CE+85C (BN 6) , 5i-40°CE+105C (BEANT) , 4o alik 105°C;
(2) AF: wI{ENANEIIRERIN 1O 3 H
(3) 17 FoRHMEAIEHIBEE,  “()” RSB B
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SEMICONDUCTOR

K5 APM32F103xDxE 71/ 4 v

use 48MH
Prescaler Z 5
/1.1.5, » USBDCLK
2,2.5
FPU
r1 Prescaler » FPUCLK
/1,2
Cortex
/8 » System
Clock
Y — IWDTCLK
» FCLK
RTCSEL[1:0]
» SMCCLK
osc_out [ H LSECLK DMCCLK] /1.2.4 SDRAMCLK
0SC
32,768 > RTC
0SC_IN : » SD | 0CLK
KHz /128]
CSS /2 » HCLK/2
0SC32_0uT 4-16MHz
HSECLK
05C32_IN 0SC PLLHSEPSC PLLSEL 96Nz MAX ok
X2.3. 4 SYSCLK AHB
96MHZz MAX|
8MHz ... 16 4 Prescaler
HSICLK_‘ PLL /1,2...512
48MHz MAX TMR2, 3, 4,5, 6,7 TMRXCLK
if (APB1 prescaler=1) X 1—» (x=2, 3.
‘—— 9 FMCCLK APB1 else X2 )
SCSEL
M Prescaler
/1,2,4,8,14
48MHz _MAX » PCLKA
ADC
Prescaler [—————» ADCCLK
/2,4,6,8
MCcOo
)/ 96MHz MAX
PLLCLK
APB2 TMR1, 8
|::|<L HSICLK H Prescaler if (APB2 prescaler=1) ><1—>T(METCIé)K
HSECLK /1,2,4,8,14 elseX?2 x=
SYSCLK
96MHz_MAX POLK2
» | 28xCLK
(x=2,3)

(1) H{FH USBD Ihaght, w2 s HSECLK fil PLL, USBDCLK 4 48MHz.
(2) HFE ADC KFEN AN 1us i, APB2 W2 BAE 14MHz. 28MHz 5% 56MHz.

Hi sk R

#%9  APM32F103xDXE Z 1] Hh hil- i s

X35 Rk HMEAAFR
ARG 0x0000 0000 FRAD S X
Mz 0x0800 0000 Flash
ARG 0x0808 0000 e
ARG 0x1FFF FO00 RGP
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Geehy

SEMICONDUCTOR

X35 ARG IR A&
R O0x1FFF F800 LTS
R Ox1FFF F80F TR
SRAM 0x2000 0000 SRAM
APB1 2k 0x4000 0000 TMR2
APB1 2 0x4000 0400 TMR3
APB1 0x4000 0800 TMR4
APB1 % 0x4000 0C00 TMR5
APB1 % 0x4000 1000 TMR6
APB1 0x4000 1400 TMR7
APB1 &4 0x4000 1800 TR EA
APB1 0x4000 2800 RTC
APB1 0x4000 2C00 WWDT
APB1 2k 0x4000 3000 IWDT
APB1 &4 0x4000 3400 TREd
APB1 0x4000 3800 SPI2/12S2
APB1 0x4000 3C00 SPI3/12S3
APB1 4% 0x4000 4000 TREd
APB1 0x4000 4400 USART2
APB1 % 0x4000 4800 USART3
APB1 0x4000 4C00 USART4
APB1 0x4000 5000 USART5
APB1 % 0x4000 5400 12C1(12C3)
APB1 0x4000 5800 12C2(12C4)
APB1 a2k 0x4000 5C00 USBD1(USBD2)
APB1 0x4000 6000 USBD/CAN SRAM
APB1 0x4000 6400 CAN
APB1 0x4000 6800 TREd
APB1 0x4000 6C00 BAKPR
APB1 0x4000 7000 PMU
APB1 2z 0x4000 7400 DAC
— 0x4000 7800 {RER
APB2 % 0x4001 0000 AFIO
APB2 % 0x4001 0400 EINT
APB2 % 0x4001 0800 Port A
APB2 % 0x4001 0C00 Port B
APB2 % 0x4001 1000 Port C
APB2 % 0x4001 1400 Port D
APB2 % 0x4001 1800 Port E
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SEMICONDUCTOR

X35 ARG IR A&

APB2 % 0x4001 1C00 Port F
APB2 2 0x4001 2000 Port G
APB2 2% 0x4001 2400 ADC1
APB2 0x4001 2800 ADC2
APB2 2 0x4001 2C00 TMR1
APB2 % 0x4001 3000 SPI
APB2 % 0x4001 3400 TMR8
APB2 % 0x4001 3800 USART1
APB2 % 0x4001 3C00 ADC3

_ 0x4001 4000 TR EA
AHB %% 0x4001 8000 SDIO
AHB 2k 0x4001 8400 TREd
AHB 4% 0x4002 0000 DMA1
AHB 4% 0x4002 0400 DMA2
AHB 2k 0x4002 0400 TREd
AHB 4% 0x4002 1000 RCM
AHB 2k 0x4002 1400 TREd
AHB %% 0x4002 2000 Flash £[1
AHB %k 0x4002 2400 TR
AHB %% 0x4002 3000 CRC
AHB %k 0x4002 3400 TR
AHB %% 0x4002 4000 FPU
AHB %k 0x0002 4400 TR
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 2% 0x8000 0000 EMMC bank 3 NAND(NAND2)
AHB 2% 0x9000 0000 EMMC bank 2 PCCARD
AHB 2% 0xA000 0000 EMMC #174%

— 0xA000 1000 TRER

WA 0xE000 0000 M3 Py %4 %

8.

8.1.

VE: SDRAM 2 B 34k 256M, %4 bank 253314 .

HL SRR
BRAE T, T R ST Ves TR,
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Geehy

SEMICONDUCTOR

8.1.1 ‘HmAEMR/ME
BRAERE I, 7R P2 St 100% 7= LEFR B Ta=25°C Fl Ta=Tamax AT 93 ik
(Tamax 5365 BRI EFIUCAD BT Fe NS 7E e IR PR IR {3t v o S AT i35
KM TR BRIE
TEARRNRAE T 7 AR P U N IE I 25 A VRGBT RUR/ B T 2R A B s, Atk re
2R HATINR: ELRA VPR IR b, RN B R @ R AT S , B P 2 i =
fEHIbRAES T CER£3Y) 133,

8.1.2 HAH
BRARRS IV, B R FE T Ta=25'CHl Vop=3.3V (2V < Vpp < 3.6V HUKJERED . XLEHH
AT BeHE 2.

8.1.3 HAIHL

ErARR U, S il 2 OH T it SR

8.1.4 MHMFHEE
K6 & B SN 1 Uk 1

| :I APM32F103XX PIN
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SEMICONDUCTOR

K7 51\ L 0 5

:| APM32F103XX PIN

1

K8 HL AT T %

I'op_Veat

40—[] AFM32F103XX PIN
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SEMICONDUCTOR

8.1.5 ftEFR
K9 fte Ty %

VBat

Ju——
— EEX,
./1/’ |LSECLK]| RTC || BAKP|

e IF X
Vb
Voo
100 F | = VA= | Arm'Cortex’M3 |

raTw T

Vss (o | | AHB | [APB1| [APB2|
Vb
= —Voh
. ?:10 ) fiv*‘f“ ——»| [HSICLK |[LSICLK|[PLLCLK]
+ 1 WF| 41 pF ] VREF- N
Vssa
.= 7
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SEMICONDUCTOR

8.2. #NHBKBEM

INAE B L R At SRR i i R0 H AR P R B R PR P 4 L R 0 B KB E AL, T
RE SR AR AR IR X B RS BRI B KT, FFAS URAEBL 2514 T A I Th e
PEISATIEW o SR AR SR T SR mas I i 5EdE

8.2.1 ERBUEHERE

210 FORHUE R E

5 Hiid BME | BKE | BAL
Vop - Vss SR LA H R (L5 Vopa M1 Vpp) (D -0.3 4.0
Vin 18 5V D51 _E R @) Vss-0.3 55 \%
FEH 5] ) O\ L @) Vss-0.3 |Vpp +0.3
| AV | AN[E AR R 5| 2 18] B L 22 - 50 .
| Vssx-Vss | ENGES: LGN Pl N = - 50

(1) FraRIHEYE (Vob, Vooa) Mt (Vss, Vssa) 51 DA 2006 2432 45 2 S5 70 V0 1 A A 44 FL P U
k.

(2) R VnABEERKE, I en AT ERRIR. W1ER Vin I SRR, AZE SR
1t

o
Iing cpino A AR KAE . 24 VN> Voo I, B — N IERVENEG: 2 Vin<Vss I, B — A
NI

8.2.2 WABIEHNMFHE

B ORHUE iR

ikl ik BRAME | B

lvop 2233 Voo/Vopa HLIEZ L HR (HERIH D) () 150
lvss 25t Vss HUZ B I R D) (@) 150

lo AR /O Az 5] ) b 1 E Fi R 25

AR /O Az 5] L b r iR -25 mA
Ing vy () NRST 5| A3 FLi +5
HSECLK ) OSC_IN 5] f{IF1 LSECLK 1] OSC_IN 5| filfiE +5
A HL
A 5 B LR @ +5
= ling vy @) A 11O Az 51 S0 FIR @) +25
(1) FraRIHYE (Vop, Vopa) FIL (Vss, Vssa) T1RIA AR ¢ EEE 3 A0 50 V0 A A0 415 e, L 5
o

(2) IR VNI HRKE, I eno AR ERIRIR . W2 Vin B oK AE, A Z0AE M PR

Iing cpino AR Hdg KA. 24 Vin> Voo B, A — AN IERVENEG: 2 Vin<Vss i, B — 1 IA
FENHR
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(3) RIFENHR ST ADC [l fg .
(4) 24U 1O DRI AN EIRES, = g cpino BRI RAR A IE VRN B 5 I 1603 N FELIAE 1 BT B
YW {E 2
8.2.3 ‘mANEERME

#12 R ERE

w5 ik HBE HAr
Tste AR Ja -55 ~ +150 C
Ty RN EEIE 150 C

8.3. IEAHITIE&MHTHIR

F13 A TR AT

el ZH i BME | BKME | Bfr
froLk B AHB I g iR - - 96
fecLki W APBA i Bz - - 48 MHz
fecLk2 N APB2 i g i - - 96
Vbp P TAEH % - 2 3.6 \Y
Veoa(! BRI TAE L CR{EA ADC) | 2515 Vop@Af | 2 3.6 v
BB TAEs . (fiEH] ADC) [ 2.4 3.6
Vear Aoy TAE L - 1.8 3.6 \Y
Ta RS GRS 7) RANIIFEFEH | 40 105 C
Ty ShR T - -40 150 T

(1) *4{EF ADC i, 1. 8.3.13 .
() BUUE R AHE YA Voo 1 Vopa fiEH, 78 B HEATIE# #AE #11E], Voo M1 Vopa 2 [Blix 2 01T
A 300mV K25 .

www.geehy.com Page 40



Geehy

SEMICONDUCTOR

8.3.1 KA AL IR B HARR R
F14 NIRE A AR IR (-40°C < Ta < +105°C)
i ¥ .t RME | ABUE | KM | B
PLS[2:0]=000 (_EFF#Y) 2.16 2.19 2.22 \Y
PLS[2:0]=000 C FF&#DH 2.06 2.09 2.11 \Y;
PLS[2:0]=001 (_EFHIY) 2.26 2.29 2.32 \Y
PLS[2:0]=001 C FF&#D 2.15 2.18 2.21 \Y
PLS[2:0]=010 (_EFH#Y) 2.36 2.39 2.42 \Y
PLS[2:0]1=010 C RFE&#D 2.25 2.28 2.31 \%
PLS[2:0]=011 (_EFHIY 2.45 2.49 2.52 \Y
Voug® Al YRR AN 23 | PLS[2:0]=011  CFE&HD 2.35 2.38 2.41 \%
LTI PLS[2:0]=100 ( EFF#%) 2.55 2.59 2.62 \Y}
PLS[2:0]=100 C FF&Y) 2.44 2.48 2.51 \Y
PLS[2:0]=101 (_EFHIY) 2.65 2.68 2.72 \Y
PLS[2:0]=101 CFF&HY) 2.55 2.58 2.61 \Y
PLS[2:0]=110 (_EJH 2.75 2.79 2.82 \Y
PLS[2:0]=110 CFFEIY) 2.64 2.67 2.71 \Y
PLS[2:0]=111 ( ETHY 2.84 2.88 2.92 \Y
PLS[2:0]=111 CFF&EIY) 2.74 2.78 2.81 \Y
Vpvphyst?) PVD iE i - - 107.08 - mvV
Vporpor | - LM HL A [ E T@% 1867 188 190 v
iR 1.91 1.94 1.96 \Y
VpDRhyst®) PDR iE - 38.19 55.33 7247 | mV
Trstrempo®| B A7 FFEET ] 1.47 ms
(1) 77 SRR HB BT BRIE 2 B M EUE VeorpoRr o
(2) HBEHRIE, ATEAF .
() HZEETHERH, AEA IR,
8.3.2 WESEHERFMHENRK
#£15 WEMNSEBE
5 ¥ %A B/ME | BBE | BKE | B
-40°C <Ta<+105C
Vrerint) NEZIHE 1.17 1.21 1.27 \Y
Vpp=2-3.6 V
Ts_vrefint®) STk IR - - 5.1 17.1 us
- i, ADC [ RAES ]
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SEMICONDUCTOR

ik 5 Edis RME | BEME | BKE | B
Vrerint@ EZS I e Vpp=3V +10mV - - 18 mvV
i B Y
Teoert? T 3 - - - 104 | ppm/C
(1) HZEEIHERH, A4 .
(2) HBTHRIE, ANEA P R,
8.3.3 ftEE iR

A A BB TN EIRAE, B E T AT Dhrystone2.1, 4wi¥iEil Keil V5, Zmixtifb
GG LO 50 RIS o

B HIRIEFE

T R AL T 51 5% A

P 1O BIE#EAL T4, RS S E—Voo 5 Vss CEHED

P I AMERAL TR RS, BRARSR 5B -

DNAF ()37 e Bs) 1) 0 3 AR froik (0~24MHz—O0 MEEFFE A, 24~48MHz—1 ANE45 A 1,
48~72MHz—2 NERFE B, 72-96MHz—3 MER D

TR TR (BEon: XA 1 U B IR B B v BRI 26 o A AT iEAT) ©

BT AN : froiki= fro/2, feoika= freike
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16 AT HUN MR R LR AE,  BeR AL BEACHS A B Flash FrizfT

Geehy

SEMICONDUCTOR

BRAED
Ziinc] 2 & fuck o XA
Ta=105C, Vpp=3.6V
96 MHz 48.9
72MHz 34.5
N 48MHz 27.6
AR £ @),
. . 36MHz 21.6
i Be BT A A
24MHz 15.2
16MHz 10.7
BTN ) 8MHz 6.2
|DD . mA
(IR 96 MHz 27.0
72MHz 26.9
N 48MHz 16.9
A (@),
N . 36MHz 13.3
KIAFTA &
24MHz 9.71
16MHz 7.10
8MHz 4.35
(1) HZEEIHEEH, AEA .
(2) AMEBEER N 8MHZz, 4 fucik>8MHz I, )5 PLL.
F17 TR B BIRTE RS, HdE b EARAS T RAM HIZ AT
- S X
"5 Z *H fHcLk . Bhr
Ta=105 C, Vpp=3.6 V
96 MHz 40.7
72MHz 321
N ) 48MHz 20.9
AR (),
L . 36MHZz 16.6
fiERe BT A A s
24MHz 11.4
16MHz 8.17
AT 8MHz 3.87
IpD . mA
AR LR 96 MHz 26.5
72MHz 20.5
N ) 48MHz 14.5
AR (),
o . 36MHZz 11.3
K FTA A
24MHz 8.22
16MHz 6.10
8MHz 3.88
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(1) HLEEENEE, AEAZHINEK.
(2) MR 8MHZ, 4 fuck>8MHz i, JFJ5 PLL.

#18 MEHRAE AT RO HITEFRE, UM Flash 8t RAM F1ig1T

BRE"
5 28 M fHcLk . LR A
Ta=105C, Vpp=3.6 V
96 MHz 34.4
72MHz 23.7
N 48MHz 18.6
i@,

. . 36MHz 14.7

fERERA 41 i
24MHz 10.5
16MHz 7.88
HEE A AR 2T Y 8MHz 5.05

IpD . mA
BN L 96 MHz 8.38
72MHz 6.32
N ) 48MHz 5.35
G (@),

o . 36MHz 4.64

KU A S
24MHz 4.03
16MHz 3.55
8MHz 2.91

(1) HEEEPEAEE, AR,
(2) AP 8MHZ, 4 fuck>8MHz i}, JF)/5 PLL.
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SEMICONDUCTOR

19 EHUMEFHLRR 2T BB LI AR

B
2| =% F : AL
(TA=105C) , Vpbp=3.6V

U s A Ak F B AT R 2 AR ey P 5

RC Ik % i Ml e i3 4R35 A AL T 5% AR 413.31
PR & RAEMLETID
MIPENIFIAL | e A Ak TAR DA, (R i

8 RC ik %7 5% Ml ey SR 3w Ak 155 A 390.95

W BCHMLE D
IR A 8 RC k8 MARSL A [ 14k

25.44
FHERES pA
{RIE N RC HR% 2 AT FF 5 RAS,
LB T R Sk 22.73
i S T IR AL TR IR S
H BRI ——— —-
{RIE N RC R 28 FIBR AL & [ 1M 4k
FRPAPIRES, REIRG 2381 RTC &4+ 21.75
Z Uy XA
| HIRTS S A RTC A T-IF ks 4
DD_VBAT B 7 R IE Ry 2 A AT TSR
(1) HEZEAEETSH, AEAES K.
B:::in s o o

A HIAR AL T T B 2 A

® A 1O FIHHE AL TN, FHiERR — N AP L Vop 8 Vss (BHED -

® FITLAISMEEAR AL T OGRS, BRARREII B .

®  [NAEMI il i A B B fuok (0~14MHZz-0 N5 A, 24~48MHz-1 N4 R 11,
48~72MHz-2 N5 ], 96MHz-3 NMERFA D

® RATIINREIE (PR XA R B DI 2 B RS R BTEAT) .

MIF IR ANET : fpoki=Freok/2, focike=fuciko
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SEMICONDUCTOR

20 JsAT R S L AR, M A ERACRS P # Flash HiaT

HAIFHO
TA=25°C VDD=3.3V
75 ¥ fHeik BN
SR @) SR 4P @
fEREFTASME | SRR E AKX
96 MHz 456 25.7
72MHz 329 194
o 48MHz 26.2 16.0
BT R it
Iob . 36MHz 20.1 12.5 mA
IVE:EN
24MHz 14.5 9.30
16MHz 10.1 6.68
8MHz 577 4.04

(1) HZEATHEEE, AEAF=FIE.
(2) AMEBESER N 8MHz, Y4 fuclk>8MHz K, )5 PLL.

21 AT BT ISR FL T AR, B AR ERACRS N #E RAM gt

gAg()
ﬁ - %#{ ; TA=25°C VDD=3.3V E‘ﬁ
M) = HCLK )
SPERETER@ | AhEREHR )
fERRET LIS | RABTR S
96 MHz 37.5 25.2
72MHz 28.6 19.5
o 48MHz 19.8 13.6
AT
IpD . 36MHz 154 10.7 mA
AR LR
24MHz 10.6 7.52
16MHz 7.68 5.63
8MHz 3.57 3.58

(1) HZEEERH, AEER .
(2) SN 8MHzZ, 4 fuclk>8MHz B, JFJH PLL.
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1622 MEIRFE T I SL R FE R AR, AU M Flash 5 RAM H1isAT

Geehy

SEMICONDUCTOR

HRfEM)
TA=25°C VDD=3.3V
75 = fucLk E:<X (7
AR (2) AR (2)
fEREFT B M | R T A M
96 MHz 31.2 7.08
72MHz 21.5 5.24
. 48MHz 16.6 4.31
MEEAR AR =0 R 1
IpD . 36MHz 12.6 3.64 mA
AR
24MHz 8.95 2.99
16MHz 6.57 2.53
8MHz 4.01 1.97

(1) HZEEPEAEE, AR,
(2) PR 8MHZ, 4 fuck>8MHz i, FFJ5 PLL.

123 (AU AL 2T ) SR ) R AT A

HARUE (TA=25C)
75 S &M Vbp Vop | H#f1
=24V | =3.3V
AR AL T AT AR, R A =
RC R #s Al s R 28 A0 TR APIRES| 28.9 28.3
LB 1Y CEAMSLE T D
VA EV VA8 A TR T FEARE X, s R =
#h RC #k a8 flm il ik ae db 7551 | 16.8 18.5
& QRAMSLET D
IpD R N HE RC PR35 as FA S & | 14 ik
269 | 4.01
TIFERE HA
LB R i ﬁﬁwig&ﬁiﬁiﬁiﬁfﬁﬁﬂ 269 | 383
{3 7 - S
R N ES RC %35 sy AN & [ 10 4k
TRPRE, GEIRZ &M RTC & 2.23 3.13
N ny Hh
Ipp_vBAT %:J@IZE;?;’] IREIRZ M RTC & TIFEIRE 15
8.3.4  SMEETShURRRE

AR VR BT R AR AR I R AN R A B

FEEAME (HSECLKD B4 ] LRt —AN 4 3] 16MHz 1) fh /P BRI 4R 2% . AT
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P E B TR 24 RN e, B SR SRS S RIS R AN, I IRE AT
OB AR ] RESEI YR a1 51 R, DAY/ 2K R SN AR 2 I 1]
ARMAEIRGHITEA S PR B3 WS, SN RA] .

424 HSECLK 4~16MHz i % #2451

iR ¥ tia RME | WBME | BKME | Bo
fosc_IN IR7 eI - 4 8 16 MHz
RF S A5t HL FH - - 300 - kQ
AW A SR
c R 5 AT B Rs = 30kQ i 30 i oF
(RS) ©
Vbp=3.3V,
i2 HSECLK 3Kz} i VIN=Vss - - 1.1 mA
30pF fi#k
gm PR 4 5 3 J5 3] 25 - - mA/V
tsu secLk ) Je B[R] Vb #&Fa & 1] 0.60 | 0.96 1.33 ms

(1) EIRASIRFIE S 8 b 1A/ P B IR A A P 45 H

(2) HZREVHER L, AL .

(3) AR RF HLFHAE, AT LA EMRE AT {8 FHY A ERL7™ 24 (0 22 A0l L 26 1 PR A2 A B 7 2 1 )
ARALORYT . ORI, 2R MCU 52 M HIFE R 55 MR A BT B, BETHIN 7 EHEIXAN R 555 gt
%

(4) tsu HsecLko A A BIITE], J2 AR RE HSECLK JFanilla, B 243 2IFaE 1 8MHz k%X B
18] XA SRR A — AR HE ) i AT IR AT B AT 21, e mT e DR i 1 13 i ) AS [ 1 22
EK .

ar A IV B T R AR AR R S R e

ISR (LSECLK) B8 AT LA F — > 32.768KHz (¥ 4/ B 1S IR A5 4RZ 35 . AT 145

FIPT A (5 B3T3 25 il R ANRIe et SR SR E VRIS B A EE R FERT T, IR A AT

TR AU T RESELLIR a4 (K 51 B, DAY/ 4t 5% AN Bl (R G € I 8]

ARMBAEIRGHITEN S PR B3 RS , SR RA] .

#25 LSECLK #R¥% %45 (fiseck=32.768KHz) M@E)

5 ¥ %A B/ME | 8ME | BXE | Bt
fosF N PR g3 i - - 32.768 - KHz
RF S AL BH - - 7 - MQ
VIR B 2 L 2 S 0]
c® 7 P A R AT BT Rs = 30kQ - - 15 pF
(Rs)
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SEMICONDUCTOR

ik 2 Edis BME | BBME | BKE | B
i2 LSECLK IRz H i | Vbp=3.3V, VIN=Vss - - 1.4 WA
Ta=105CEL 25°C,
Vor= 2-3.6V - 1.32 2.02
DD= £-3.
tsu wsecrk @ JE BN TA] - s

Ta=25C, Vpp=3.3V - 1.17 1.86
Ta=-40°C, Vpp=3.3V - 4.32 8.32

(1) HZEVEL, AFEA .

(2) Z WAL T IT RS Bk

(3) tsu wsecik A=A BNITTE], & MEAFERE LSECLK Fiaill &, HEARFER 32.768KHz k%
KB TA] o IXANEUE AT — AN AR R e A S R 250 AR 30 1K), & mT A R s Ak 11 32 5 110 AN [
AWK .

#om: XT Cu Ml Cro, EUWUE A B E 1Y) SpF~15pF Z [H] R/ AR, HEFmAHE UM E

e AR B IRAS IR (W3R 24 ) o % Cu Ml Co RAMFZH. SR HE R % L Cuy Al Crz

PR ATH GG H A BBERSH . AEBE CLH TFAIAE: CL=CLixCl2/ (Cli+C) +

Cstray, HH Cstray 52 5| I 7 A1 PCB tai PCB AHICH LS, B ILEME & T 2pF % 7pF

Z 1]

Bd: NGB Cu Ml Coo MEKME (15pF) , SRV I 618 HIZF CL<TpF [{IlHRA,

Y AN REAE T B A 12.5pF HITERS .

8.3.5 ERETEhIRARRHE
EEN (HSICLK) #E% 28R
726 HSICLK R ¥ s ho
e S > Yin B/ME | ARME | BRME | BAL
frsicLk B - - 8 - MHz
Ta=25TC
-1 - +1 %
VDD = 3.3V
HSICLK R 7 25 Ta=-40~105C
ACCusicLk | b IV 3 A -2.76 - 2.3 %
%E VDD = 3.3V
Ta=-40~105C
-2.76 - 2.45 %
VDD = 2-3.6V
HSICLK #r 7 2% )5 .
tsu HsicLK) B ‘ Vop = 3.3V Ta =-40~105C | 1.68 - 1.78 us
ifing!
(1) HZEEWEAH, AEAF= K.
RENE (LSICLK) IR ESMR
27 LSICLK ¥R 2eh ko
5 ¥ B/ME | ARME | X | BAL
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e 2 HWAUE | B
twusLeep(! N HEEFERASE e 1.78 us
MAZHIAE MR G 28 AL T8 474 2.55
twustop(" N . R . HS
MAEH U AR G 28 AR DhFERRE O 4.28
twusToey(" MARFATUAS g fi 26.55 us
(1) o L A ] 00 A M\ S T 0 2 P P R R e R — 266 4.
8.3.6 PLL ¥
%29 PLL itk
HiE
e 2 iY77
N BUME | REE | BE
f PLL % A\ gR@ 1 8 25 MHz
P PLL & Al 5 2 L 40 60 %
PLL 555 H i
feLL ouT 16 96 MHz
- (Vop=3.3V, Ta=-40~105C)
tLock PLL /i FHH 8] 112.21 us

8.3.7

Geehy

SEMICONDUCTOR

fLsicLk

BiZ (Vpp = 2-3.6V, Ta=-40~105T)

30

41.50

60

KHz

tsu wsicLko

LSICLK #&3% %% A It a] (Vpp = 3.3V, Ta=
-40~105C)

43.33

us

(1) HEs

ATl AR 2 R P ]

R MEHAZ B> 8MHZ (1) HSICLK R a3/ EMe B Bl , R4 H BB BEAS1 o

PR, AEA P IR

WIS 58 FH FDISF B 0 =25 P AR A S 5 -
o (ENLEAFHUE: NP RC R &%
® AR I PR N RS 3 P 150 2L PRI ol

1528 fIRIAEAR 2 e N )

3

(1) HZEHERE, AEE T,
(2) HEEMHEERGIRE, AT PLL SR B 5 i feu_our i€ HVE FEAH — 2

FhEs R
FLASH 1732
30 FLASH 17l ashipE®
s S e B/ME | BBE | BRME | BAL
N ) Ta=-40~105C
tprog 16 37 g R (7] 33.7 37.1 40.5 us
Vpp=2.4~3.6V
terASE 71 (2Kbytes) #EgES| Ta=-40~105°C 3.50 3.11 3.50 ms
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SEMICONDUCTOR

8.3.8

[lﬂ VDD=2.4~3.6V
o Ta=25C
tme B YRR N [A) 254 26.5 27.7 ms
VDD=3.3V
Vprog £y VAN Ta =-40~105C 2.0 3.3 3.6 \%
(1) HZEEIHEEH, AEA .

EMC 4§44

BRURME IR AE 77 i IR R G DAk Sl AR 2 A T )

hREt: EMS (HBRRSZHE)

TEW & AT AN RN T GBI /O b DY1#: 2 /N LED) o 1% 2% B2 43 7l A 52 P it i

IFIA) 2 fer, BB AR . LED SoR ks

® il (ESD)  CIEMRAIFAMR) B8 Fra 5| B E R A D Re e = . XN IIRFT
4 IEC 61000-4-2 #5ifE .

® FTB:7E Vop M Vss Filiid —> 100pF i) HE 28—~ B A2 B S bk b i CIE R AT ) L 5
FEAE TR R . XANIHAST A IEC61000-4-4 FrifE .

WA AL VIR I R A

REREE RN 31

#31 EMC 4§tk

i) ZH ki E4%

. . Vop = 3.3V, LQFP144,
MEINEME— 10 1, SEINREHE R .
VFEsD Ta=+25 C, fuck =72 MHz 2A

F e AR A
¢ IEC 61000-4-2

1E Vop fil Vss iEid 100pF HLZ Voo = 3.3V, LQFP144,
Verrs | MEINTT . SEINREERIBFZ K | Ta=+25 C, fuck = 72 MHz 3A
THRE R A PR 74 IEC 61000-4-4

BeitAe Bl A g G R & i) R

M FH SR (0 7 PR SRR T AL () MCU 3R, ARt T EMC RAERIRAL . 2RI, RUF
(¥ EMC Y B et FEHA T F 7 L, 45 il At

BRIt B XA SEAT EMC A, JF#EAT 5 EMC 47 R IIAEINK.

B

BAT R L AU AR AR RS DURE 2,

o P IHEEAR

o SHNEAL

& CHBUERUR (EHITAEE)

BT R

R HH W CEANRAARE Y SARIR) T LOEIE s NRST 5] BIER & 51 B _E AR
S 1VREIL.
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8.3.9

Geehy

N T FERGX SRS, ESD N AT LA E I MAE R % b, B RS R . R B R AT O
A DA A AT I BB 1EAS TR A2 (0 R R A

RETH (EMD

FEIBAT AN N FERE GBI 170 3 D) 2 4 led) B, e HI FBEIZ B I . ZHER
MARTF & SAE J1752/3 ik, iZbnifE e 1 MBS 51 6 61 3

%32 EMI £k
. BANE [fusecLk/fucLk]
#/e | B %1 WS B BAfr
8/48 MHz | 8/72 MHz
Vop =33V, Ta= 30~130 MHz PASS PASS
25 C,
SEMI | U&fi ; dBuV
LQFP144 % 130 MHz ~1GHz| PASS PASS
%4y SAE J1752/3

B BRABUEME (AR
HF=AAFEPM (ESD, LU RS E N E D57, % ami, Do HrERe) i i g R

WU .
g E (ESD)

WRIEEN S AL S, BERE R (AN IERKR AT —AN Gk 8] B8 1 F0) B n 214N W i 51 L.
FEAR SR8 L YRE I B (3 MR (n+1) AMHJEERD « A&
JESD22-A114/C101 #xifk .

7233 ESD 4%} KAEH

i) ¥ ki BKE | B

Vesp Hew | FRELRHEEE (MMEBAD  |[TA=+25 C, &4 JESD22-A114| 4000

VEespccow | R B (RRHKARED | TA=+425 C,f574 JESD22-C101 2000

HaSEs (LW

AR 6 M BT 2 DN EAMY BRSSPI A R B e .
o {ERFNHLIE G| b, itk i AR R A L

® {ERFNMEIA . AT ECE M) /O Sl EE N
XANMRFF & EIA/JESD78E 4 1 B i 48 i v

R34 FASsO

il ¥ %A gyt
‘ Ta=+25 CM05°C, &
LU AR +200mA
EIA/JJESD78E

(1) eSS e AU, A AT I
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8.3.10 /O ¥& 44

Geehy

SEMICONDUCTOR

NGBS
#35 1/0 FAFrE GUHARZ M Vop=2.7~3.6V, Ta = -40~105C)
i ¥ M B/AME | BME | BKME | B
Vi LPN M= A -0.5 0.8
Vi PRI 1/O B, N\ v B HL TTL 3t 2 Voot0.5
FT 110 ), N e B~ HL & 2 5.5 v
ViL B NIRRT L - -0.5 0.3Vm
. CMOS i M
ViH BN e FLT L 0.7Voo Voot0.5
FRE 11O JA 5 R ik R s H R R i (@) 150 mV
Vhys | BV 2528 1/O JITt 2 R i % 2 R AR
@) 5% Voo mV
Vss< VN €
Vop +1
e R LR ©) FrifE 1/O i 11 uA
Vin =5V, 3
5V 75 & i 1
Rpu 55 _E SR H@ ViNn = Vss 32 40 49 kQ
Rpp 559 N H SR H@ Vin = Vop 32 40 49 kQ
Cio /0 51 A HLA 5 pF

(1) FT=5V&Z.

(2) JitiE R A AR T S P R W LR HER VAR, ANEAE Al
(3) HWIRAEARSR SIS A FE LB, U Is FELIA FT RE e T B KA
(4) LR AR By — A R A B A AT ) PMOS/NMOS 15858
4 HH OBl R R
GPIOCiE % A /i i 1D AT AR U s8¢ H 22 1k +8mA HLIAL, I Ho 2 Al i lic£20mA HLit(Vol/Vo
BEARARIED o FEFI PRI, 6200 PR REAS SRS B 1/O AO%H . DABEAS VAR HRAS REER 1L 26
Xt K AUE fH -
® i I/O it A\ Voo SREXHI HLIRS AT, n b MCU M Voo SREU B K847 HUR, AR R 45t

B KBUEMHE lvopo

TR 2 T Voo+0.3 AL, A AR b dor o it A BELA 2K I

® I A /O WWIF A Vs BV HI I RBIRLEF, 1 b MCU M Vss bt i I KIsAT s, ANRel

T B RAEE Ivsso

A4 HY B SR
236 frH HEIERE GRS Vee=2.7~3.6V,Ta= -40~105C)
"s 5 %14 B/ME | BRE | BAL
Vo) | B AR HL -, 2 8 AN 5| BRI I RS eyt | TTL ¥ 1, lo = +8mA 0.4 \Yj
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SEMICONDUCTOR

s > %14 B/ME | BRE | BAL
Von@®) (#1248 NS IR Fr i Hy | 2.7V < Vop< 3.6V | Voo-0.4 -

Vo | #r AR H T, 24 8 A5 IFEIR WS | CMOS %, lo= - 0.4

. ‘ +8mA \Y;
Vor® | %t & f o, 24 8 /5] B A s ey v L iR 2.4 -
2.7V < Vop< 3.6V

Vo M@ [ AR HL T, 24 8 AN 51 JHI RIS I i L e lio=+20mA - 1.3 v
Vor®O) | #ir i m i, 24 8 N5l IFEIR Fr | 2.7V < Vop< 3.6V | Voo-1.3 -

(1) 1O MWW FEIR 11O i ZBaR 2% JEAE 2 0] e KAUE A ZEK, [ 110 HE A1 (BT 17O A D
A Ivsso

(2) 17O %yt Y HLI 11O I ZRAR £ IEAE 26 0] B KAUE M ZOR, [N 110 BT (Firf 170 AN A
AR lvop.

(3) HIZEGIFTRH, AEA I,

BMNGEHARZ R, (Ta=25T)

37 N AR @)

MODEXx[1:0] g
L 7e ¥ v 353 B/MEC [BRES)| AL
CL =50 pF,
fmax (10) out B%j(%ﬁﬁ'}ﬁ(z) : p - 2 MHz
VDD = 2~3.6V
10 t i E B ACHSPR 500
(2MHz) | O eI ] CL = 50 pF,
ns
ErH R EE BT R Vb = 2~3.6V
tr o> out N - 500
GARinNLE)
CL =50 pF,
fmax (10> out ﬂ%ﬁiﬁ%m : P - 10 MHz
VDD = 2~3.6V
01 t R EMEBE T 04
(10MHz) | ' Wt [ C. = 50 pF,
ns
AR 2 = P Vpp = 2~3.6V
tr 1o out N = 23
SARiNAL)
CL =30 pF,
o 100 out| | BKIIRE LTOUP i 48 | MHz
Vop = 2.7~3.6V
11 ) Wi SR RET T 269
(50MHz) | ' Wt [ C. = 30 pF,
ns
WP ESEBFR E] Vop=27~3.6V
tr 1o out N - 5(3)
SARiNAL)

(1) 1/O 35 K1 fry3 B 7] LA i i MODEX[1:0]ML & -
(2) T RINHRAET B E Lo
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SEMICONDUCTOR

(3) HRIHRIE, AELE il
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K110 o A\l ST R I E S

Geehy

SEMICONDUCTOR

90% 10%
S

$1#R A 50pF

f
tr10)out I tqopour - :

WR(t+) D TEF(2/3)T,FHH 5T R (45755%)
L ERAS0pft, BBHK KR

8.3.11 NRST | ek
NRST 5| 4 N LRZ R CMOS T2, B 7 — ANk A EdhidiH, Reuo

738 NRST 5| g G2 Vee=3.3V,Ta= -40~105°C)

i) ¥ ati BAME | BBUE | BRKME | BAr
ViL owrsT) (D NRST i AMICHLF-HL & - -0.5 - 0.8 \Y
Vin ovrs) (D NRST i A\ i HL-F-HL - 2 - Voo+0.5
Vhys (NRST NRST Jifa % i & 75 HELE IR - 270 300 340 mV
it
Reu 55 LR R HBH@) VIN =VSS 30 40 53 kQ

(1) HRHRIE, AEE .

(2) bz HLBH F— A4l g BH R B — N AT G IBT ) PMOS/NMOS B S8, 31X~ PMOS/NMOS 1%

A EL BELAR /N o
8.3.12 @EfEED
12C B Ok
#39 12C R (M4 Vob = 3.3V, Ta=25T)
ﬁ;‘{g 12C(MQ2) ‘ygg 12C(1(2) .
s ¥ BN
BME | BRANE | BME | BRE
tw (scLL SCL BT 8] 4.88 - 1.77 -
S
tw scLr) SCL HJh =i [a] 5.10 - 0.717 - H
tsu spA) SDA 7 37 i [ 1080 - 1000 -
th <spa SDA i PR EFI 8] 0® 451.85 04  |457.77®
tr (SDA) N
SDA f SCL Tl - 381.625 - 389.563 | ns
tr scL
t
1SR SDA 71 SCL T[] ] 4.33 ; 3.79
1 scL
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SEMICONDUCTOR

5 ﬁ;‘{ﬁ 12C(MQ2) ‘y@g 12C(1(2)
" A BUME | Bl | BME | B |
th csTA) FEUG FE A R FF I (1] 4.94 - 0.822 -
tew csTA) o 57 1T 43 e S ) 4.99 - | ost2a| - |
tsu csTO) 15 15 2% B ST ) 4.92 - 0.81 - us
tw (stosTA | 157 L SR A R I AR S5 AR IR (] CRUZR IR | 5.36 - 2.06 - us

(1) HBHRIE, AEA .

(2) FfrikBFrERN 12C Wi KIE, fpoukt WK T 2MHz. ik 2| HRgisi = 12C 1) R,
froLk1 LR T 4MHz.

(3) WRAAEHL K SCL 15T AR IS ], IR 4R 26 A1 FR) B R R A P T a0 205036 2

(4) N TE SCL FREISAE XIHIXIR, £ MCU HNEBLAURIE SDA 155 £ /0% 300ns HIRFF
I [A] o
B11 2R AT I ANl & v
VDD VDE
4. 7KQ%4. KO=
¢ SDA
120 2% Mcu
SCL
BEENHFEEY
. /
J:F&Fl%ﬁi: | | teu (STA) I
¥ : T radi
SDA ‘\ /: >( : O\
L t, (spa) b o, oo | &2 su(STO STA)
tf(sm :<—>| thesta | Itw(SCLIH)iI ri—:‘ th(soa) =1 ! :
SCL S peo \ Ao
: I 1 : : : :
TusoLLie—s ! tf(sc'-?':':‘ ’H‘ tr(soL) ’H‘ tsu(sTo)
1.0 & 5% E T CMOS H°F: 0.3Vpp 1 0.7Vop.
SPI ZO4%it
740 SPIEEE (Vop= 3.3V, Ta=25T)
el ZH At w/ME | BAE | BAL
f FHEA - 18
Sek SPI i i . MHz
1/tc scko MAE - 18
tr (SCK> N N P
SPI i g b AT B ] I C=30pF - 3.7 ns
tf (scro
tsu (nss) @ NSS #37H [A] AR 109.7 - ns
th (nss) @ NSS {R#F [H] A 85.3 - ns
tw csckn) @ SCK & A st [a] FRER, frok = 36MHz, 53.9 57.2 ns
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SEMICONDUCTOR

R BH ryes BoME | Bl |
tw «sckL @ o4 2 5=4
tou vy @ ER TN 9.1 :
MO I ) ns
teu s @ VS Rt 190 | -
th o @ TR 30.0 -
N ns
s @ A W 216 | -
ta s @O | By Yy B 1] M, froik= 20MHzZ 66 | 10.1 | ns
tais 500 @@|  HLH HIAE 11 i M 6.6 ; ns
tso M@ | BEEEILAER | AR (BRI 2 = | 154 | ns
t o MO BRSO | SRR (R R = | 154 | ns
th (so) @ MR, (RS 2 J5) 7.17 -
- O AR 8] e ns
- TRt RS2 E) | 7.03 | -

(1) HRHRIE, AEE Rl

(2) mHEREARH, AEA P,

(3) B/ IME AR RIS ) e /NS TR, S KA R R A et A R e KIS 1] o

(4) BHIMEFRTR K )N TR, B RAE R IE R 2 BT R B A IR i K 1)

K12 SPIRFE — M CPHA=0
NSSEIN \ h

thnss) 1

I
: tsunss) | : -—- ! :
| | | |
CPHA=0 m _\—/—\—I
CPOL=0 :
|
—\—/1——_\_ ]
|

T

|

: ! l

 Ehsorm , : |
I | I

I | I

|

|

|
CPHA=0 _I'tw(sckL) |
|
L | | |

| r— t !
->I—|<- (SCK)
ty(so) thso) | £ ok tars ol
.

)

|

I

I

I

|

cPOL=1 T .
SCKIIN | :
|

|

I

|

I

I

|

—] |
i ta (soll I | o :
I ]
M10 (1 e ><:L 6 >< R >7
tsu (SI)->0—|+.— ___ __

MOS I8

. i}
>< I ON T >< WSS 1 >< AR X
P! |
I

thsn

www.geehy.com Page 58



Geehy

SEMICONDUCTOR

K13 SPIKFE — MR CPHA=1()

Nssﬁﬁj_)\\ AI

| I
| | T |
I 1 | | lt— |
| tsuass) | thous) ' |
CPHA=1 _1I 4 N _ |
CPOL=0 " Ttyison)  le— |

|
- « | tyso) TF(S0K) |g o
misosid O E Vmi _____ theso | tdis(SO)i
—1<:>< R >< e >< W R >7
. /N | !
il '
:<—tsu<sn—>! : thesn !
| __
><>QO<><><>< WMARSIL E>< NSO >< BN SARAL ><><><><
I —_——
MOS I 51\
(1) M= HKET CMOS HF: 0.3Vpp #110.7Vop.
K14 SPI K — 0
=HF
NSS#IA i to(son) |
GPOL=0 T S
CPHA=0

| CPOL=1 ‘ ‘ ‘ | Y W\—/i
O N S N
CPHA=1 m ,,,,, J—\\

CPOL=0

I
I }
I I
CPHA=1 !
I
1
I I
I I

| |
| CPOL=1 \—//—\—/ﬁ ””” ! 1
SCKAI tu sokm) M

e tresen

itsu (0 Brcsaw) i L i te(sck)
wsown YOO wrmsts | WAL | wrmi OO
! Tt ‘ %
MOS I it mhR&Ei i BT b MR ARLL
: \’7 77777777777 | I
tvoo | .
tho)

(1) W& i E T CMOS Hi~f-: 0.3Vpp M1 0.7Vop.
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SEMICONDUCTOR

USBD $ M4
K15 USBD B /7: HdRE{E 5 LA B r st (a] e S
iy)ﬁ:
A /AT . ,
T B R A *\/ \/T \ / \ /
I\ | /
Vers S A S
/X 7[ \\ /\ \
Vss n —
L« oy e
#41 USBD 4 B4 (Vop = 3.0~3.6V, Ta=25C)
=) e 21 A B/MEM | BXED | Bhr
N HL
Vbp USBD #:/EHLE® - 3.00 3.6 vV
Vpi¥ ENNREE | | (USBDP, USBDM) 0.2
Ven® 7y HAR O £ Vo 76 0.8 25 \Y;
Vse® L U AR A - 1.3 2.0
i H P
VoL Fesmr B HESE | 1.5kQ 1 RLEEZE 3.6VO - 0.3
V
VoH N e 15kQ 1 RL % Vss® 2.8 3.6

(1) FiAa 1) H s N 2 DA A 4% i b 28 A v
(2) AT 5 USB2.0 43 /3%, USBDP(D+) 5| il Jiiil it — A 1.5kQ HifH#E S 3.0~3.6V

HE.
(3) APM32F103xDXE I 1E#i USBD Thfit if LATE 2.7V S ERIE, i A R7E 2.7~3.0V R TG T
R 2 1) HLASURFAIE

(4) B BEAARPEAL CRAIE, A= A AT I
(5) RL %423 USBD JKZI4E 14k,

8.3.13 12 fiz ADC %7%

242 ADC 1 (Vpp= 2.4~3.6V, Ta=-40~105C)

i ¥ i B/AME | RME | BORME | B4

Vbpa LA R - 2.4 - 3.6 \

VReF+ IESHEHE - 24 - Vppa V
Page 60
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SEMICONDUCTOR

e S *4 B/ME | BAEME | BKME | AL
lvrer 7 Vrer f N JH T HLI - - 260 484 bA
fapc ADC £ 4% - 0.6 - 14 MHz
fs@ KA - 0.05 - 1 MHz
Van® B 4t e R Y - 0 - VReF+ vV
Rapc® KHFEHFH - - 1 - kQ
Capc®? PN S SR A AR FF FL - - 2 - pF
o fanc = 14MHz 59 us
teaL TSV Fs) (1]
- 83 1/fapc
o faoc = 14MHz| 0.107 - 171 VES
ts@ KAES ]
- 1.5 - 239.5 | 1/fapc
R R . fanc = 14MHz 1 - 18 Ms
S ) (RS SRR — R
tconv® X 14~252 CRAE 1S + B VGELT
[A] ) - 12.5) 1/fapc

A LK Ran ATl
RAIN<Ts/fapcxCapcxIn (2N*2) -Rapc
HA fapc=14MHz,Capc=2PF,Rapc=kQ, %I T 0.25LSB AR ZEFRSEER K%M T, Ts 5 Ran IR RN T £:

743 fapc=14MHzON (115 K Ra

Ts (AHD ts (pus) BANE Ran (kQ)
1.5 0.11 4.5
7.5 0.54 26.6
13.5 0.96 48.7
28.5 2.04 103.9
415 2.96 151.7
55.5 3.96 203.2
%44 ADC K
s S8 TR %A WRE | BKE | B
ET CEEREE . MM +25 +55
= Z,
EO i petie +2.1 +35
S fanc = 14MHz,RaiNn < 10kQ
EG WSR2 . +2.0 +4 LSB
ED '"‘//Q/\sz fi‘“;é VDDA= 2.4*3.6V,TA=-40~105 C 115 105
WITERIEREE |, o o =1. +2.
- N 7E ADC B 5 47 )
EL o &R 2 +1.8 +3

(1) ADC H B L AUE AL L A RS Ja ).

(2) ADC F§ 1 5 JOAHIE N FIIL K 5 24 - 5 L8 o A0 AR T Bn AR ARORDL AN 51 R0 G s v WAL, DXL A
A2 B MR AR 5 — MU N 5| I IEAE AT B 40RS B2 A WA T BE 7 2R R AN FE
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TIARHERL S L (SIS 8] 39 hn—A B et A
(3) WRIERFENER, A EAFEE 5.3.12 TS HT g oo A2 ling e T8 2 WA S5
i) ADC A% .
(4) s AR VRS ORUE, A2 7= s AN 3EAT K
8.3.14 DAC HS#MIE

%45 DAC FHiF

5 ¥ M B/ME | BBUE | BKE | B

Vbpa UL LI L - 24 - 3.6 %

VREeF+ 2 W L Vrer+ L AIEZAKT Vopa 24 - 3.6 \Y

Vssa FeHh - 0 - 0 \%

Rions LRI TN Y ) 5 ] ] «Q
F B A7 4%

. osiepg | FDACLOUT SlR - i
o P e CHE AT p

DAC_OUT G A I DAC [y s Kt s, Xt
0.186 | 0.194 | 0.203 v

min DAC_OUT HiJE | 12 fifi ANRAS (Ox0EQ) %I
L B Vrer+= 3.6 V 4bH) (OXF1C) Al
DAC_OUT | B &2 a1
A VREF+= 24 V ALI\E(] (0X1 55) ﬂ] - - VREF+'0-2 V
max iR
(OXEAB)
DAC_OUT | B asisf i
_ 0.308 - 272.36 | mV
min DAC_OUT H &
o — DAC 1y K i % o
DAC_OUT | et s s
2.381 - 2398 | mV
max DAC_OUT H &
i AL 1lsb 2 ‘
DNL N ‘ It B 12 fir DAC -2.38 - 172 | LSB
] (AR o AR 2R 22D

ntegral JEZE (/R
fid i b A 54K
INL 1 i ALAEAAD O A fic & 12 {7 DAC -6.58 - 6.38 LSB
JEACHS 1023 2 [al iy
I B 28 2 2D

s 2 (ARG AL Y
MY (0x800) 5 \
Offset Vrers = 3.6V it & 12 /2 DAC | -6.60 | - 9.13 | LSB
FUR( = VREF+/2

Z IR 2 5D

Gain error W5 R it & 12 17 DAC -0.58 - 0.23 %
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4 7/ AEEMDAC
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r— — DAC_OUTx R,
12fi | | e YAVAYA Vo
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|_ | Il
c

(1> DAC &R 17— Zerids, T ULRDR AR 1 FHITH BBl Sl 7138,
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9. HEER

9.1. LQFP144 3%
K17 LQFP144 H3: K

D
» H -
J /.00 REF. ‘
LR 4m
PN R AR ARAARARRARAT, !
5] | H o]
% & 1 £
|
|
| -
B == [ [

WWWWW‘MWMW
i
|
|
“ | | |
< o I Y I
< \ ! ! ! L
\ | 25
|
] | | <z
Ry
1 1 O N— ‘
\
e e L;,
L1

(1) BRI G2
(2) P M5 RN ZIERAE PCB L
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46 LQFP144 £ ¥4k
DIMENSION LIST ( FOOTPRINT: 2.00)

S/IN 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 TIPTO TIP
4 D1 20.000+£0.100 PKG LENGTH
5 E 22.000+0.200 LEAD TIPTO TIP
6 E1 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
1. RyMUZKRER.
K118 LQFP144-144 3|, 20 x 20 mm 543 Layout il
1.35
|:|—"'H"*0.35 —T
—
—
—
—
—=—T"
[

1.

o
n

19.9

—
-1

.85

e R foPE

oomommmme

0000

19.9

22,6

I

I

JGFULE=RETR
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K119 LQFP144 -144 5|4, 20 x20 mm Fril &

= — Geehy

=agi —| APM32
arms — 1 F103ZET6
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9.2. LQFP100 # %K

PIN 1

K20 LQFP100 #f3: &

5.25 REF.

Oom
Al

6 | @

@ &

R TR R

E1

H REF.

A2

|

|

|

|

|

|
N

0.25 BASE
GAGE PLANE

|

|

|

|

|
il
-
Lo

-

(1) BEAZZIE G20
(2)  FrA IS AR IZ AR #AE PCB E.
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47 LQFP100 H3: ¥

DIMENSION LIST (FOOTPRINT: 2.00)

Geehy

SEMICONDUCTOR

SIN 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 14.00040.100 PKG LENGTH
5 E 16.000+0.200 LEAD TIP TO TIP
6 E1 14.00040.100 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) (12.00) CUM LEAD PITCH
11 b 0.22+0.050 LEAD WIDTH

1 DR
21 LQFP100 - 100 3l 14 x 14mm 44 Layout &Y
75 51
A
SR 1111
=76 o E=350
= . I —
= T =
= 03 =
— —
= =
167 143_ =3 =
= =
= =
= =
= =
= =
=100 =26
\ 4
! 1|][||]|]|][||]|][|[|[ ]|][||]|]|][||]|][|[|L]5 *f‘*"z

12.3 >

< 16.7 >
LR DR
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K22 LQFP100 - 100 511, 14 x 14mm &35

e — Geehy

m=az5 —| APM32
Aszs — 1 F103VET6

PINL —> ‘
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LQFP64 3% &

9.3.

K23 LQFP64 3K

_3.70
REF

H REF.

ANV 1d J9V9

ERVISHCIA

L

B Z IR L B 24

1)
@)

BT A 5| BRI Z SR AE PCB L.
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%48 LQFP64 384
DIMENSION LIST (FOOTPRINT: 2.00)

Geehy

SEMICONDUCTOR

S/N 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 TIPTOTIP
4 D1 10.000+0.100 PKG LENGTH
5 E 12.000+0.200 LEAD TIPTOTIP
6 E1 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. RSFPERFER.
K24 LQFP64 - 64 5], 10 x 10mm &4% Layout %X
48 33
‘ Joo0nnonnnonnon
- 0.3
49 — 0.5 32
|| —
— —
— —
— —
— —
12.7 — —
— —
— —1
— —
103 £ —
— —
— —
:I": 10.3 ==I"
64— 17
v =
Hoa0nnooanonoon G
)\ J
1 16
7.8 >
< 12.7 >
1. RFLZRFER.
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K25 LQFP64 - 64 5|/, 10 x 10mm &3 FRriHA

e — Geehy

ARy —> APM32
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10. THRER

flgn:

P Ey

APM32

APM32=E-TFArmi) 32 f4EHIZS

PR

F

F=RRY

TR

103

103=E 2%

3% A

R=64P

V=100
Z=144B4)

NEFESREE

D=384Kbytes
E=512Kbytes

HE

T=LGFP
U=QFN

N=| +H
mE e

o

6=-40°C"85°C
7=-40°C™105°C

i
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SEMICONDUCTOR
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SEMICONDUCTOR

%49 T THE R AR

1T B 4wy FLASH (KB)| RAM (KB) ESp ] SPQ RV E
APM32F103RDT6-R 384 64 LQFP64 1000 kg -40°C~85C
APM32F103RDT6 384 64 LQFP64 1600 kg -40°C~85C
APM32F103RET6-R 512 128 LQFP64 1000 k2R -40°C~85C
APM32F103RET6 512 128 LQFP64 1600 Tk -40°C~85C
APM32F103VDT6 384 64 LQFP100 900 Tk -40°C~85C
APM32F103VET6 512 128 LQFP100 900 Tk -40°C~85C
APM32F103VET7 512 128 LQFP100 900 TAvg% -40°C~105C
APM32F103ZDT6 384 64 LQFP144 600 Tk -40°C~85C
APM32F103ZET6 512 128 LQFP144 600 Tk -40°C~85C

1. SPQ=fm/MIHE
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SEMICONDUCTOR

11. BEER

K26 PR BRI K

. O 0O 0 0O 0 0 O 0 0 0 O O ©
T ==l == I E= == .
B O—1 o011 0© 0
| COl|ICDD]l D] | D
[
e |/ - A —=
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 (N—é‘—SprocketHoles
1 1

| |
Jatjez] Jatlaz —)
Q3ja4| 3|4 Feed Direction
I '\\ r T /
N

Pocket Quadrants

Reel Dimensions

L
i

L

Reel Diameter
D=330+-20
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150 IR S AR

SSSSSS

NNNNNNN

. Package | . Reel Diameter A0 BO KO w Pin1
Device Type Pins| SPQ (mm) (mm) | (mm) | (mm) | (mm) |Quadrant
APM32F103RET6| LQFP | 64 | 1000 330 12.35 | 12.35 2.2 24 Q1
APM32F103RDT6| LQFP | 64 | 1000 330 12.35 | 12.35 2.2 24 Q1
K27 FRBERER
L
Pinl Orientation Tray :mm{@,n_//%\/:
Tray Dimensions
Troy Length
Jﬁ@@@ﬂ@WWF |
EQEEEEMIIE@D@ | =
:@@@@JUMM [ '
DEouoooooooOod -
DO0Oddooo0 ;
II.EQWIIEHDQ (
\ % = j D
E
el L)
—+ X-Pitch 4—
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~Unit Dimension =

Al

Pl

all

|

[

T

i Hfﬁﬁﬁ

B XS5, SRUCL™ ah A .

#51 FLHRAESEOIEE

Geehy

SEMICONDUCTOR

Tray Tray
Package X-Dimension |Y-Dimension| X-Pitch | Y-Pitch
Device Pins|SPQ Length | Width
Type (mm) (mm) (mm) | (mm)
(mm) | (mm)
APM32F103ZET6 | LQFP | 144|600 22.06 22.06 25.4 25.2 322.6 | 135.9
APM32F103ZDT6 | LQFP |144 | 600 22.06 22.06 25.4 25.2 322.6 | 135.9
APM32F103VET6 | LQFP |100 | 900 16.6 16.6 20.3 21 322.6 | 135.9
APM32F103VET7 | LQFP |100 | 900 16.6 16.6 20.3 21 322.6 | 135.9
APM32F103VvDT6 | LQFP | 100 | 900 16.6 16.6 20.3 21 322.6 | 135.9
APM32F103RET6 | LQFP 64 |1600 12.3 12.3 15.2 15.7 322.6 | 135.9
APM32F103RDT6 | LQFP 64 (1600 12.3 12.3 15.2 15.7 3226 | 135.9

www.geehy.com

Page 77




12,

TR S 4
%52 HThAs L &
RIS
B4R fEj AR
FALE L IT RMU
B A FL AT CcCMU
A RO b A B RCM
A - e EINT
A 10 GPIO
S H 10 AFIO
g il 92 1) WUPT
LR BUZZER
ML | M E I 2 IWDT
& 1 I WWDT
JE I 2% TMR
CRC #ziill 4% CRC
FELR A R G PMU
By A AR BAKPR
DMA Fz il %% DMA
EVEIE R3S ADC
e B % DAC
SIS I el RTC
MR 5 1 2% EMMC
SDIO #11 SDIO
USB i #4545 USBD
T2 ) 4 R 2% CAN
USB OTG OTG
LAKI ETH
12C $11 12C
AT AR SPI
i RO 2% UART
i D AR USOR 2% USART
e ANE LT FMC
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13. MRAR®
253 CRURRADT S
HH#H TZN S Tk
2020.02.12 1.0.0 i
2020.03.05 1.0.1 BV 144pin S2F; SDRAM
2020.03.27 1.1.0 201F PF11. PF12 5|
2020.5.28 1.2.0 2B AT EMC U5 | AR AE R R
2020.6.22 1.3.0 VAEE P e . RGAERE. PR . (L BEE TR
2020.7.6 1.3.1 Begdmig, Bk SPHF TR (1)
(D B SR
(2) BT A E BRI TRgmiD”, Wn“ws/NEEEEC. “Flash A&
R, B “UTRERE” a2
2020.9.10 1.4 N X "
(3) B2 GPIO HIhfEfiA(E R, BN DMC A5 10 fifiid
(4) HBEZENIGEH
(5) #h7e “FPU” Z 35 2 RF RO SHE
(1) Bz APM32F103xC N %A
(2) &M APM32F103xCxDXE 2y APM32F103xDxE
USB y USBD
2021.1.20 1.4 HXT 4 HSECLK
LXT ¥ LSECLK
LIRC 4 LSICLK
HIRC 4 HSICLK
(1) fEA5E 8 hn APM32F103VET7 A1 5
2021.4.23 1.5
(2) B % logo. . HE M 78
(1) B8R 32 1 Vesp com AR HE (FRHRK &)
(2) &5 St USBD AN 1 (JEACKH 2)
2021.8.25 1.6 (3) e USBD2 5 USBD NA S, ASEEFEIHEH .
(4) 1M NVIC Bya] F s E N 65
(5) MBI B
(1) &2 Arm FEibe
2022.6.30 1.7
(2) A
(1) MR BT IR A% g N 25
2022.8.22 1.8
(2) Mk FPU H1) RGSQT [4iid
(D) B RGHEE . Huhl B A1 5] e RS USBD K44 7R
2023.5.17 1.9
(2) 1&% USBD [HIhfEfA
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(3) &M HSECLK 47 16MHz 4§ % 284 M 26 4%
(D B “HBEER” B IRE
(5) “EIEBER” Gi—BCh ML
(6) fZ etk w5 P Ay Hihik i 2%

(7) MIERThRERMIR T GPIO BibkiiiR “ A i) GPIO 5| BI#RA K i it id g

jj”
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