K I life augrnentso

STM32F103xC > STM32F103xD -

STM32F103xE

=R MERE RO T 32 fif MCU » B75 256 £ 512KB [A7F » USB -

Features

o Core: Arm® 32-bit Cortex®-M3 CPU

— 72 MHz maximum frequency, 1.25 DMIPS/MHz
(Dhrystone 2.1) performance at 0 wait state
memory access

Datasheet —production data

LQFP64 10 x 10 mm,

LQFP100 14 x 14 mm,
LQFP144 20 x 20 mm

LFBGA100 10 x 10 mm
LFBGA144 10 x 10 mm

WLCSP64

CAN > 11 Nifafes » 34 ADC > 13 NE(=HE0

—  BARHEASEIARIREAR
« [HfZ

— 256 % 512 FEYiINANE

— =5 64 Kbyte 11 SRAM

— A 4 TR RIS S TR RS2
PEE o TR ZEMNE > SRAM >

PSRAM - NOR 1 NAND (NfE- 5,
FFFHEECT - 8080/6800 fEiZt

o IR EEMNEE
- 2.0% 3.6V WA /O
— POR - PDR AIA] 4tz f e ASilles
(PVD)
- 4 % 16 MHz (kIR % %
— V¥ 8 MHz T &5 RC
- HRCAEEINE 40 kHz RC
— RO RTC 32 kHz fiki% 85

+ [KIFE
—  FEAR - (R IEAOREN AR
— Vi RTC A& A AR

© 3x12fir > 1 ps A/D Feffigs (Ex% 21 -1MiiE)
- FHCUE 0 F 36V
- ZEMEARICRRTRE
- RERRES

© 2x12 iz DIA ¥figs

+ DMA : 12 ifi& DMA 224128
—  WEMYNERES ¢ 1TEfER - ADC - DAC -
SDIO - I12Ss 5 SPIs » 12Cs il USARTs

- R
~ BT (SWD) il JTAG L1

—  ZEO-M3 i A ERER R 4HfE ™

o 23K 112 MR /O I
— 51/80/112 1/0 » FAT AT 16 NoMEi ]
B F o JUPRE 54NV A

201847 H
o KA1 ANTRTER
- ®EUAN 16 LTS > P R 40
IC/OC/PWM Sfk it S a3 flEAS
(&) migaskA
—  2x16 ir A AZH] PWM BT 28 - ELAZVER AL
LSRN
- 2xEF[aitetes (RIZAIGO)
— SysTick {10185 : 24 fir Nit&Es- 2x16 fir&A
ENTES KI5 DAC
s K3 MMEEREL
- 53K 2xI12C $#£1 (SMBus/PMBus )
— 23K 57 USART (ISO 7816 ##[1 » LIN » IrDA
TgE > AR 2825 )
— 5% 3/-SPI (18 Mbit/s) » 2/ 12S BEL1550%
ZH
— CAN#$#[1 (2.0B Active)
— USB 2.0 &30
— SDIO 1

+ CRCItHEHIT > 96 fiffE— ID

- EAEECmEE £1- BREE
5% e
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STM32F103xC, STM32F103xD, STM32F103xE

STM32F103RC STM32F103VC STM32F103RE STM32F103ZE
STM32F103xC | sTM32F1032C STM32F103xE | STM32F103VE
STM32F103RD STM32F103VD WW1\//1:1£
STM32F103xD | STM32F103ZD -
W&
7\—»
NE
B BT oottt ettt e ettt ettt e e et e e e ettt et et et e e e et e e e eeeneeens 9
2 B2 e ettt ettt e et et et e et et et e et et et e et eeaeeenenaen 10
2 B BRI A <ottt ettt e et r e 11
22 B N B T I T T 5 oottt ettt ettt ettt ettt eaeees 14
2B T <o ettt et e e e e et e et e et e st e et e s aesaesnens 15
2.3.1 FEOr 2 Ctsitt A ZIITEFT SRAM Y M3 A oo 15
2.3 2 R A T TR e oo e et e e et r e 15
2.3.3 CRC (JB R T G aE ) T BT oottt e e s eeeensesen. 15
2,34 H5 AT SRAM. ..ottt ettt 15
2.3.5 FSMC (MBS STRAEZRIZEIER ) oo 15
2.3.68 LD FEFTEE T oo et 16
2.3.7 BRELETWIEIZE (NVIC) oo s e 16
2.3.8 HNE T /ZEEFEFEEIZZE (CEXTD) oo 16
2.0 B T I T oot r et r e 16
2. 310 T TR et e ettt n e e e enneeen. 17
2.3 EE BT R oottt ettt ettt ettt a e st et et e e e e et ens 17
2.3 B T oot e e et r e 17
2. 3 E T T ettt e et et e e e e e e s e enn e, 17
2B (BT T RE TR oot e et r e 18
b I 1T 0 1LY 7SR 18
2.3.16 RTC (2 T T ) I 2T oo e e esereeeen 18
2. BT AT B ITE T Ao et ee e 19
2318 IC 7 bus
Y/
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STM32F103xC, STM32F103xD, STM32F103xE

................................. 21
2319 EHEIRS LSS (USARTs) 21
2.3.20  EEFTAMEIELT (SP1) oo 21
2321 ERFEE
(I2S) oot 21
2.322  SDIO ... 22
2323  PEHIZETKIRINLE (CAN) oo 22
2324  GEFHERITIE (USB) oo 22
2325  GPIO GEFIEIAIE) oo 22
2326 ADC (BUDEITFEIIEZ) oo 22
2.3.27 DAC (EIFREBUEHIER) oo 23
2328  RFEBRIER oo 24
W&
2329 H{74 JTAG J#iklm I (SWJ-DP) ... 24
2.3.30 & AR Trace
1Y = Tor o Yo=Y LA 24
3 NI
2
.......... 25
4 TR, oo 40
5 B e, 41
5.1 L 41
5.1.1 e NI 1) 5o 1= AU 41
5.4.2  BHIUE oo 41
5.1.3  BHEUHTHIZE oo 41
514  fiEkEs
B
........................ 41
5145 BB AL oo 41
5.1.6 BT T ZE ettt ettt ettt ettt ettt bttt ettt bbb bbb b bbb na 42
517  HFHEEBRMIE oo 42
5.2 N R TR T 7T oottt ettt ettt 43
Lys
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STM32F103xC, STM32F103xD, STM32F103xE

5.3 B (= 44
531  —fHRIEZRME e, 44
532  FFHUEHIERIESE oo 45
533 i AREEA BRI E.....45
534  HRATBZHE oo 46
535  ERIEEIFEFE oo 46
536  HMEFERIEEINE oo 58
5.3.7  NEIIH TR oo 62
538  PLL4
I e
....................... 64
5.3.9  ADIZEHIE oo 64
5.3.10 FSMC f9¥s
=
..................... 66
5341 EMCEEME oo 86
53.12 YV AHUEME (HMSZHE) .87
5313 1O HFEBIEFEE oo 88
5314 VO BEIIEFE coooooeooeeeeoeeeeeeeeeoeeeee e 89
5.3.15  NRST G B cooocveeeeeeeeeee e 94
5.3.16  TIM i eess
M
................ 95
N A T = OO 96
5.3.18  CAN (FZHIBRTKIHPNLE ) BE oo, 106
5.3.19 A2 ADCHFIE coooooeeeeeeoeeeeeeeeeeeeeeeeeeeeeee e 106
NE
5.3.20 DAC HSHAFE ooovveiiris 111
5321  REFRERRE e, 113
6 ZaIE Y= 7 VOO 114
6.1  LFBGAT44 FIBE(ZEE oo 114
B J‘ii;r
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6.2 LFBGAT00 AEEE oo 117
8.3 WLCSPOBA I A e er e, 120
6.4 LQFP144 f3t(=
T
....... 122
8.5  LQFPA00 A [ oo 126
6.6 LQFP64 fli(=
T
......... 129
B.7 BV oo 132
6.7.1 I T et 132
6.7.2  HEERPE BRI s 133
7 A2 =3 U SUO 135
8 B T TTT 0 e 136
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STM32F103xC, STM32F103xD, STM32F103xE

TR
RIEFIFR
=1 R 1=
.............................. 1
=2 STM32F103xC ~ STM32F103xD F1 STM32F103xE IhAE
il gk it
5
........................... 1
=3 STM32F103xx e
723
......................... 14
=4 = = i3 TE iNy o 1) AE tb
i
.............. 19
#=5- S STM32F103XC/D/E S IHHITE S oottt 31
#6- FSMC pin definition . . . ... oottt et e e e e e
........................................ 38
=7 - B R oottt 43
# 8 4 Al ¥
75
........................... 43
#9. FAVEETE oottt 44
%10 - R E L R s 44
=11 - L A L E S e 45
F=12 AT B B F 2 IR oo 45
13- R AT S . . .ottt
............................ 46
#=14 - BT TR USRI RS
#k &= (Al FH
B
........................... 47
15 BT TR KOS » A IR
M N 7 H iz
LT e e e
.......................... 47
#216 - MEERASE 0 NV R FUSFE - MINFEEC RAM ZZ TR ....49
=T - = RO LA G T HY BRI K FRDBAE -.....50
#218 ¢ BT T IR R ORRE - TP EE A IS
#k 5 (Al L
B
........................... 53
#19 - FEERRAE = N AHYBLAY HORUMFE - M Flash ZZ1THYUSE]
RAM L e
.............................. 54
220 - BN EELEE Ny =2F, = OO 55
£21- RN FH PO BRI v 58
1S7;
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STM32F103xC, STM32F103xD, STM32F103xE

#£22 - B N P BIER T oo 58

%23 HSE 4-16 MHz IR % C ke
B
............. 60

=24 - LSE 75225 M (fLSE= 32.768 KHZ) ..o 61

F225- HSI % % w ¥
B
......................... 62

26 o LS AR BRI oo 63

#27 - & b)| FE 1 = lid fig iNg
51 PR
....................... 63

%28 o PLL =
B o e e
........................... 64

#£29- T e e
............................... 64

#30- A a2 Fr A {3 il % £ (R
2
...65

=31 F4IEL I SRAM/PSRAM/NOR FFZEUTF oo 67

#32- 259E 1% SRAM/PSRAM/NOR BHFHT oo 68

#£33- S35 %145 FH PSRAM/NOR EETIT R oo, 69

%34 - 2255045 F PSRAM/NOR BT ......70

%35 - [0 %2 F NOR/PSRAM JHTHT oo 72

%36 [E125 2 B85 F PSRAM BT © oo ee e 74

%37 - EIHIEZLHE NOR/PSRAM T EUHT oo, 75

#£38- [EETEZLHE PSRAM B BT coeoveeeeeeeeee e eeeeeeese e e eeeeeeeeesese e eseseeeeen 76

#£39- PC &/CF 5 AR U HUR 4 ......81

F40 - NAND Flash 1325 B AR UTHRFME oo, 85

F£41- EMS b
B
........................... 86

F£42- EMI HE
B
........................... 87

F243 - E O D T B T Do ee e ee e ese s e e e e e st e e ee et e s s e eeese s eseereeen 87

RILHIR

F 44 - ) = 544 J&k
S
........................... 88

%45 - 110 Z:) Vi E 5 51 E
B
.......................... 88
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STM32F103xC, STM32F103xD, STM32F103xE

.......................... 103

56 - usB IS 5| it
157 S
........................... 104

F 57 - UsB H i FH, = Fr
B
.................. 105

58 - USB & i ST oo 105

59 - ADC b=
S P
........................... 106

%60 - 7 RainF if] 54 N (=1 ADC= 14
MHzZ. . e
............................. 107

#<61- ADC <3 f {43 - H R 1 1| £ e
BE
............. 107

7262 - ADC HE fiff
S
........................... 108

%63 - DAC e
B
........................... 111

%64 - TS L
==
........................... 113

#265 - LFBGA144 — 144 TRAKE4H 8] FEERAFEEES]] - 10 x 10 2K »
0.8 Z oK (] iZEs ) (= &5 L Tk ¥
B
......... 114

%66 - LFBGA144 #:71y PCB &1 T#UI] (0.8 ZK[ElE BGA ) - 115
#F 67 - LFBGA100 - 10 x 10 Z K& 4H (Rl FEER IS P11

LTI ¢+ vt e e eee e ee e ee e e se e ee e e e s s s ee e e nees 117
#£68- LFBGA100 1y PCB & +#Hi (0.8 ZoK[E[fEBGA) - ....... 118
%69 o WLCSP - 64 Bk 4.466x4.395 ==:F » 0.500 = [6)5H » SEZ R 2
&) & ML Tk ¥
e e e
.......................... 120
#£70- WLCSP64 77 PCB & 1+#M (0.5 ZK[EIFE) ....... 121
71 - LQFP144 - 144 %} » 20 x 20 Z3-K AT EEH:
LT v e e ee e e e ee e eee e e e e se e e 123
£72- LQPF100 — 14 x 14 =3k 100 #HE I EE#:
T LTI ¢+ v eee e e e ee e s s seeee s e e es s s eeesereenees 126
F£73- LQFP64 — 10 x 10 2>k 64 FHEIE U EESENIREDE. ... 129
#£74 - & 2 A ¥
B
................... 132
#75- T T ZE et 135
eI
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HFyIR

1 STM32F103xC ~ STM32F103xD #1 STM32F 103xE PEEESHER... 12

2 I ..ottt 13

3 STM32F 103XC/D/E BGA144 DallOUL..........c.voceeeceeeeceeeeeeeeeeeeeeeeeee e 25

4. STM32F103xC/D/E 152 BGA100 ballout. ..........ceeeececeeece e, 26

5 STM32F 103xC/D/E E5 2% LQFP144 DINOUL ..o 27

6 - STM32F 103XC/D/E A2 LQFP100 £ OUL ... 28

7 STM32F103XC/D/E HE52% LQFPBA £ OUL.......cvoeceeceeceeeeeeeeee e, 29

8- STM32F103xC/D/E [4EE4%
WLCSP64 153 , 153
D
......................... 30

9 ic [z
.......................................................................
........................... 40

10 3l il il 37 ES
A
.......................... 41

11 5l il ] A H
T e
.......................... 41

12 =Sy 1=-<0A
................................ 42

13 BT 1) el =0y s <SSO 42

14 - BTV UM RE SR (3.6V) -
M RAM ZZ{TEHRAEAYARES » AMNEEETEH s 48

15 - AT T YAV RUMFE SR (3.6V) -
M RAM GBI TEERAFRATACRD » ANER AR oo 48

16 - V AV Fmeg RTC S0RE
1t A [5] (Y \ iR g
T
........................... 51

17 - {2 AT Y BT HTORHE - T T R R I8
FENF TR TE] V ETTEEE L1 J L TTT oo vttt 51

18 - {2 AT HY B HUROMAE - (RTHFETE 88
IE VAT SR 4 JLAEL oo 52

19 - AU T YA B O RE SR T
ARTEIHY V 2 LB e 52

20 - T RN IS BB S SR ] oo 59

21 AR IS NIRRT TRIT R oo 59

22 - 8 MHz i 1% (Y i Al Wi
2 P
........... 60
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23 32.768  kHz I U O S/
2=
........ 62

24 - S4IEZ%EE SRAM/PSRAM/NOR IZHUE T oo 66

25 - S IE S B SRAM/PSRAM/NOR B A oo 67

26 - S5 145 F PSRAM/NOR IZELITE oo 68

27 - T4 %585 F PSRAM/NOR B AT oo 70

28 - B2 %15 F NOR/PSRAM 5 HTHT v 71

29 - [EI25 20 F PSRAM GEHT © oo 73

30 - B IEZEE NOR/PSRAM T5HTHTFE cvvoveeeeeeeeeee e 75

31- [EIETEZLEE PSRAM B AITR oo e 76

32 FHTE N7 (] PC </CompactFlash {28587 ......77

33« T @ NES AV aFY PC -R/CompactFlash 5|28 T ...... 78

34 - T3 HUE N T7HY PC -</CompactFlash {22557 1
Vil
=1
............................ 79

35 HTEMERNFS AR PC R/CompactFlash {2l 25K 1
il
51 [
............................ 80

36 - FHF 1/0 22 [a]i:E135A]#y PC /CompactFlash e 285 7.......80

37 o AT 110 Z= 8| B A7 [0]#Y PC /CompactFlash $2&4 2557 .......81

38 FHF LB 10T NAND FZEETZZIT oot 83

39- FIT B A AT NAND FZEEIZZETE oo 84

¥rH=R

40 - FH 338 A T [T NAND FEEIZZETD oo 84

41 - FF 3B NS AT [0 NAND FZEEIZZIET oo 85

42 - FRAE 1O T ALEFHE-CIMOS BRI oo s s e e eeeen 90

43 - PR M 110 WA RO - TTL it
1
...... 90

44 - 5V tolerant /O B AJZ 1 - CMOS I .o 90

45 - 5Violerant /O &g AJFHME - TTL B . o oot e e e
............................. 91

46 o 110 AC i M E
B
......................... 94

47 - 1 * fy NRST 51 izl (78
B
................ 95

48 - TR 2C LTI FIMIE ELEE oo ee e 97

49 - SPI E OB - e o O X M CPHA =
0 e e
99
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v
........................... 103

55 o SD 2R A 1
B o
........................... 103

< 56 - USB aain] BMERE S5 LA AT BB B, 1 E
et ettt et e e e e et e e et r e e 105

57 o ADC A g P =3
M
........................ 108

58 - (S FH ADC FIERTUTEIZEIR oot en e 109

59 WERIS S (VRere ORI V0 109

60 wEms S (VRere EE VDAY o 110

61 - 12 LB IEITEZE I DAC <.t 112

62 - LFBGA144 — 144 fﬁf&iﬁéﬂirﬂf‘tﬁﬂéwmiﬂ » 10 x 10 25K >
0.8 ZE[AIEE 2 FLZEELET oo eeee e e e s s e e e e ee e s s s e ee et e s eeeeeeeees e eseerene 114

63 - LFBGA144 — 144 BRAKE 4H (B EEER PIAE RS > 10 x 10 20K >
0.8 ZEK[AIEE + AIBEHETEIETE oo e ee e 115

64 o LFBGA144 FRACTMB] CELZETTIEED) oo eeeee e eeeee e e seeneeeae 116

65 - LFBGA100 - 10 x 10 Z K& A4 A FEEER PAFEFES B
TR ettt ettt e et et e et ee et e e e ee et eeerereeeeee 117

66 - LFBGA100 — 100 BR{E 3 LM E] EEER PFLEST > 10 x 10 =K >
0.8 ZK[EIFE » AT ETE TR 0N oo 118

67 - LFBGA100 FRICRA] (AIZETTIIIEL) woveeereeeeeeeeeeeeeeeeeeeeeeeseeesesseeeseesseee e eseseseseeesseeesessseeseeees 119

68 - WLCSP » 64 £k 4.466x4.395 = » 0.500 = [6]5E » SESH R %I
ST R
................................ 120

69 - WLCSP64 - 64 £k » 4.4757 x 4.4049 =3k » 0.5 =K [aliE S E 0B 2
f1 = i H# (Y &
T
................... 121

70 LQFP144 - 144 % > 20 x 20 Z KBTI EEEFZEFEET. coovvveveeen 122

71 LQFP144 - 144 % » 20 x 20 =K (K EINSEE A
# P &
T e
............................ 124

72 - LQFP144 FRACT] CELZETTIEEL) coeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeseeeeeeese s eeeeessneees 125

73 - LQFP100 — 14 x 14 =% 100 FHEJEIU AL BT oo, 126

74 - LQFP100 e = i} E
T
................... 127

75 - LQFP100 FRICTAE] CELEETTIIED) oo see e s s ee s 128

76 - LQFP64 — 10 x 10 Z>K 64 FH{EIVUFEEIBEFLET. ..o 129

77 - LQFP64 - 64 £ > 10 x 10 ZK(KFVUF I S HrEifR. ... 130

78 - LQFP64 AR R CZETTIIED) oo 131

79 - LQFP100 Pg AT T 5 5 S50 o 134
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3

TR

IR

AREFEFEEAL T STM32F103xC ~ STM32F103xD 1 STM32F103XE 275 B M: B £ e e ] 52
TS BRIV RIS & E M - 428 STMicroelectronics STM32F103xC/D/E £.%1|(14 %
HHEE  1BSM 2.2 17 B 7w £ 75

=722 STM32F103xC/D/E ¥R 5 STM32F10xxx £ T —#E 8] -
HRNEINTFEAIGRIE ~ ERRRIPAEER - 1§32 W  STM32F10xxx  AFHFETFHE -

1 Flash Zaf2 FI1E0a LI STMicroelectronics G F3£15 Www.st.com.
BFaFamnEa® (@ B2 M3 L 0 i55% Cortex®-M3 KR SE i - 7T
Www.arm.com PVEFHEZIT ¢

Hittp.//infocenter.arm.com.
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STM32F103xC, STM32F103xD, STM32F103xE Description

A. Arm &2 Arm Limited (¢35 ) 155 ERI/EEL i 5 6 i -

2 g
STM32F103xC ~ STM32F103xD F1 STM32F103xE F:AE 2518 T =t ae @ 2 ©-M3 32
fir RISC %0 is{ THE
72 MHz % > S A7 igss (INTEEA 512K 577 » SRAM 538 64K F77) » DL R B2
(P APB LR 23858 /O FIYMNE % 7 - FTA & &ML= 12 fiz ADC » VU MEF
16 (LA D PWM 6588 » DU S SoBE RO &% 12Cs » =4~ SPI »
i 12Ss » —/> SDIO » FA4~ USART » —/> USB flI—/>
aJpl e
STM32F103xC/D/E =58 fE 4R 2% 251|{E-40 E+105°C HERESEENIETT » M 2.0V 3]
3.6V #HJF - —E2HIVE BEEEK I HEDFRER AR
XELTHAE(E STM32F103XC/D/E &% fE M RE LR b3 2 iE R T 20N A > 40EEA L3RS
25~ N~ BT RIS - PC FUEMINEEE ~ GPS 3E& ~ Tl A ~ PLC ~ #6148
25~ FTEIL ~ HIEY - IRE LR GMO HIRIR @z iR -

‘1[
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Description

STM32F103xC, STM32F103xD, STM32F103xE

2.1

&g

STM32F103xC/D/E &5 RE AL 2T R AL A RIR FIERIE AN 1 4 1 A 64 £HE] 144 5f -
FRYBFF RN R » U R IR At » IO T 1% 2351 h W A 52 RS i

%o

A1 BoRikeE 2SI ERER] -

%2 - STM32F103xC ~ STM32F103xD 1 STM32F103xE ThHEERISMNE 1R

i
SN STM32F103Rx STM32F103Vx STM32F103Zx
Kbytes HIIN1E 256 384 | 512 | 256 | 384 | 512 | 256 | 384 | 512
SRAM (Kbytes) 48 64 48 64 48 64
FSMC & F=X¢D) =
RN 4
THITES | S 2
H & Dl 2
SPI (#2S) (2) 3(2)
®2FHC 2
| B 5
HE
WA ERITEE 1
SR 1
SDIO 1
GPIOs 51 80 112
12 {ir ADC 3 3 3
s = 16 16 21
12 fir DAC 2
Ek = 2
CPU #iiz 72 JKiffk
TAEHE 20FE 3.6k
- FFESERE 1 —40 £+85°C /-40 F+105°C (I £10) FEiEE 40 F
TIERE
+125°C (Il #10)
I LQFP64 > WLCSP64 LQFP100 - LQFP144 »
BGA100 BGA144

1. Y+F LQFP100 1 BGA100 £k {4-H1 » 1% FSMC Bank1 #1 Bank2 =]/ - Bank1 HAE S #{# F NE1 T 8%
2% E H NOR/PSRAM A7F - Bank2 HEE 7 ### F§ NCE2 Chip Select iy 16 {175k 8 fir NAND [A7F - T
A AN G » I TEER A P Z&es -

2. SPI2 70 SPI3 #2718 SPISER | #5i=0T DURE Iy U LAY SEIEME 28 FAifsi=t -

&y
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STM32F103xC, STM32F103xD, STM32F103xE

Description

&1 - STM32F103xC - STM32F103xD 1 STM32F103xE A5 ER

TRACECLK
TRACED[0:3] TPIU @vpp
as AS Trace/trig Trace
NJTRST SW/ITAG Pbus ontrolle Vpp ¢ Power
Volt. reg.
JTDI E asvioravl| | VS8
o R .
JTCK/SWCLK £° 2 | Flash 512 Kbytes =
JTMS/SWDIO Cortex-M3 CPU 55 64 bit oV,
JTDO — £ DDA
as AF. F,. ... 48/72 MHz -m Supply
max POR supervision |-NFiST
- = +1| POR/PDR Vbpa
5 SRAM Reset «— | v
NVIC = Gy @Vhna | Vssa
p Int <« | PVD |
b a RC 8 MHz]
— GP DMAT
A[25:0 [RC 40 kHz]—
D=15:0} 7 channels <::"> <j S— OSC_IN
CLK N t 0SG_oUT
GP DMAZ2 I
NOE <= 5 IWDG
NWE 5 channels g :‘> Reset & [ PCLKA1
NE[4:1] 2 Clock [P PCLK2 Standby
NBL[1:0] i control [™HCLK interface <4—VpaT=1.8Vto36V
NWAIT | e FSMC 3 > FCLK
NL (or NADV) = TN _[oscaz_m
as AR p 0SC32_0oUT
- E RTc Badwp TAMPER-RTC/
Déﬁ(g S | spio AW "9 ALARM/SECOND OUT
{/
CKas AF_|] AHB2 | AHB2
APB2 APB1 4 channels, ETR as AF
112AF ] (== 4 channels, ETR as AF
PA[15:0] <Z—> GPIO port A > g <> 4 channels, ETR as AF
©
PB[15:0) <=> GPIOportB K — > = TIMS < ~—.> 4 channels as AF
o
. [ RX, TX CTS, RTS,
PCl15:0] “‘_’ R g CK as AF
PD[15:0] GPIO port D z s RX, TX CTS,RTS,
g CK as AF
1N m
PE[15:0] <==>{ GPIOportE K—"> ® > RX.TXasAF
PF[15:0) <——>{ GPIO port F % RX,TX asAF
£
PG[15:0] <> v MOSI/SD, MISO
4 channels b {—>|_SPi2/I2s2 SCK/CK, MCK, NSS/WS as AF
3 compl. channels & _ MOSI/SD, MISO
BKIN, ETR as AF 7| _SPIa/ 1283 SCKICK, MCK, NSS/WS as AF
4 channels
3 compl. channels SCL, SDA, SMBA as AF
BKIN, ETR as AF
MOSI, MISO, SRAM512B K= SCL, SDA, SMBA as AF
SCK, NSS as AF
<ﬁ> < ﬁ >| bxCAN device
E')r(éTékceI;SAF bt o] UsB_DPIGAN TX
j : USB20FS USB_DM/CAN_RX
I‘I’emp. sensor device
8 ADC123_INs . TIM6 = [ e oac » DAC_OUT1 as AF
common to the 3 ADCs| 12-bit ADCH | IF (T IF :I| DAG OUT2 a0 AF
8 ADC12_INs common . . TIM7 <> <ﬁ > |12vitDAc2 > - as
o ADGT R ADSS 12-bit ADC2 | IF K== > L
5 ADC3_INs on ADC3 12-bit ADC | IF @Vppa
Y L
REF- .J r @ Vppa
REF+ .
ai14666g
1R T mosmms 4= 40°C 5 +85°C (56 + I £75) 540 “CE+05°C (BT« 1L %
75) » EPRRE SRR 105°C B 125°C - 2. AF = 1/0 1y 15 (B ERVEThRE - 9
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Description

STM32F103xC, STM32F103xD, STM32F103xE

2.2

2 o By

FLITFCLK

»  to Flash programming interface

MCO [ﬁ:

MCO

HSE
SYSCLK

HSI = High Speed Internal clock signal
LS!I = Low Speed Internal clock signal
LSE = Low Speed External clock signal

UsSB 48 MHz USBCLI»_(
Prescaler to USB interface
1,1.5
[, 1283CLK e
Peripheral clock
enable '_LFD 1282CLK > 101252
Peripheral clock
8 MHz enable - SDIOCLK to SDIO
HSIRC HsI Penglheral clock
enable
) i > FSMCCLKl to FSMC
P Peripheral clock
bl
e
| Z max to AHB bus, core,
Clock —| memory and DMA
Enable (4 bit:
swW nable (4 bits) to Cortex System timer
PLLSRC PLLMUL p FCLK Cortex
: HSI | free running clock
.. X16 SYBCLK| AHB ] | APB1 26 MHz max PCLK1
X2, x3, x4 PLLCLK 72 MAZ Prescaler Prescaler o APB
PLL max |/1,2.512 1,2,4,8,16 . peripherals
HSE Peripheral Clock
Enable (20 bits)
TIM2,3,4,5,6,7
If (APB1 prescaler =1) x1 to TIM2,3,4,5,6 and 7
css else x2 TIMXCLK
Peripheral Clock
Enable (6 bits)
PLLXTPRE APB2
M| Prescaler 72 MHz max PCLK2
Osc_ouT M,2,4,8,16 peripherals to APB2
4-16 MHz Peripheral Clock
HSE OSC Enable (15 bits
oseN TIM1 & 8i ( )
imers
L if (APB2 prescaler =1) 1 to TIM1 and TIM8
else x2 TIMxCLK
Peripheral Clock
ADC Enable (2 bit)
OSC32_IN L to ADC1,20r3
- LSE 0SC LsE ki Prescaler |\ —7RerTR
32.768 kHz RTCCLK 12,4,6,8
0SC32_0uT
RTCSEL[1:0] . HCLK/2
To SDIO AHB interface
Peripheral clock
LSIRC LSl to Independent Watchdog (IWDC:‘) enable
40 kHz IWDGCLK
Main PLLCLK Legend:
Clock Output HSE = High Speed External clock signal
HSI

ai14752b

1. 24 HSI FF PLLETHART » FTLUATINIRA ST Hh R

64 JKiff -

2. ZE(#H USBIHEEAT A » A A HSE 1 PLL » USBCLK *y 48 MHz -

3.

BIRENTEREN

ik ADC i [a]28%] 1 ik - APB2 A% 14 MHz ~ 28 MHz =, 56 MHz -

STM32F103xC/D/E J&— e MK » HR T SE 2T - BIFRIZIRESRE - 25 T

==l

STM32F103x4 1 STM32F103x6  #% i1 Bl 7 1% 25 & % % >

STM32F103x8 #I

STM32F103xBH#i AR H 3 & %% » STM32F103xC ~ STM32F103xD A1 STM32F 103xE ##x

I -

J
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STM32F103xC, STM32F103xD, STM32F103xE

Description

R A= 2 [ 15 A2 STM32F103x8/B @ k& iy e » ‘B 193 514 STM32F103x4/6
F1 STM32F103xC/D/E i i E - (B 1% & HA BARAYINER RAM 558 - 5/DH9E
I ESAISNE R A - S B 1R VA S IR RAM 258 » LUk SDIO ~ FSMC - | 5 HA
HNEE[% 7 2S FI DAC » [E]if 5 58 e A EAR A s o 2 A -

STM32F103x4 + STM32F103x6 + STM32F103xC ~ STM32F103xD #1 STM32F103xE
&= STM32F103x8/B # &Y (i » R E IR A ENINGFERE » HAEFF & IRt
KITEHHEE -
[EAN » STM32F103xx [4:REL 25 SFETAEPIAR STM32F101xx 2 A 2681 STM32F102xx
USB # AN BE A -

% 3 - STM32F103xx F}E

BEE RS HEFE R EEERE
Pinout | 16 KB [Nz | °2 Kff)mﬁ 64 KB [77 | 128 KB (A% | 256 KB [75 %{‘4 KB Nt | 512 kB py
6 KB RAM | 10 KB RAM | 20 KB RAM | 20 KBRAM | 48 RAM | 64 KBRAM | 64 KB RAM
144 5xUSARTS
4x16 i35 » XA HHITE
100 3x SPl»2x [2Ss » 2 x [2Cs
3 x USARTs USB » CAN > 2xPWM {22
3x16 {11152 3xADC > 2 x DAC > 1 x SDIO
2 x USARTs 2xSPl>2x2Cs > USB» |FSMC (100 411 144 1535 ) (@)
64 o
2x16 firitif=s CAN » 1xPWM i} 28
1 X SPI 4 1 X |2C ’ USB ’ ZXADC
48 CAN »
1 x PWM {22
36 |2 xADC

1. W HEREEERIG (6507) 5 Em A NEMUISHY ANTIEEHES - RIS B EdETR2 STM32F103x8/B & ikt &
EEEIER -

2. WO F A G 1ELL 100 S A p R AT -

2.3

2.3.1

3

fBRAL

FEORE O AZNNEER] SRAM Y M3 3.0

T R O-M3 IAFE S T A S oA — 18 Arm JABHSE « ST S 1ERRHE—ME
ARG - e MCU SEHEFVES K » JB/ DS [BIEFIEIIFE » [ERHREEH Ry EERERINT
HRrEY S B SR o

TR ®-M3 32 fir RISC fAREES B s iRA RS R0eR - DUEYH S 8 firfil 16 frik i oiIN
FA/NREE Arm AZ U FTEASE TS TERE -

GEfE A Arm %0, © STM32F103xC + STM32F103xD #1 STM32F 103xE MHAE 251 S5 it
A Arm T HFIEAFEE -

1 BRI 2SR HIER] -
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Description STM32F103xC, STM32F103xD, STM32F103xE
2.3.2 AN
ik 512K S TR AN AT TR FO s -

233  CRC (fEIITRHE) HHRHET
CRC (fBEFTTARKE) HHEATTAT A 32 (RIS E 4 e T 138 CRC {5 -

FEHAMNI AT - £F CRC AYROR A T3 8dfs 2 fslirr if5e 21k - 12 EN/IEC 60335-1 fr Ak
SEEW - EAHRE TSI INFE MR A - CRC R SRITTA B T EBTITER N
o SHEREN ARG R ES ENF AL ERS SRR TEER -

234 kA SRAM
LL CPU I #fRfE i ln] (5 1Sk 64K E 1R AL SRAM » SRR 0 -

235 FSMC (RUAESIEasEmEs)

FSMC #; AfE STM32F103xC + STM32F103xD #1 STM32F103xE rft
PEREARSE - TR NG SR SCRF DU - PCRIZREMINTT - SRAM »
PSRAM - NOR il NAND ©
THAEMIAL -
=%k FSMC riilfi£4 &1 ORed » DUEFZEHEE] NVIC
5 FIFO
% NAND [A{7A1 PC 4 » MANEINFFAIT RS

AR - fork » & HCLK/2 » Frblz HCLK Y 72 MHz it > SN[y 36 MHz > 2
HCLK * 48 MHz i} » #pERi7i[R] 24 MHz

2.3.6 LCD FEcfEL

FSMC "] LURCE N SR ZANENY LCD fZEfgs e L - & CRFHERy/R 8080 HIEEFEZ i
6800 &, » H H e 5E » AT LUERNAFERY LCD #11 - X LCD FATHEIDhREE i FA A
R AFHRERIEE Y LCD PLER s A B % R INERHY S M e 2aHy MR RE AR 5 28 mT LAY
EEA ARG R -

23.7  WEREPEIEREE (NVIC)
STM32F103xC ~ STM32F103xD #i1 STM32F103xE 485tk A T — Mk ER & s
HENS IATE %5 5860 /TIPS (7 HfECortex 1916 Z5ehilish ) ©-M3) F116 L5 «
- B NVIC FRE LR T
- EEEEEIRON TR E KRR
ARG NVIC 00
SRR T
E K LS A i
SRR

)
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STM32F103xC, STM32F103xD, STM32F103xE Description

PAEERIRS B IR F
FEFifr O EWRE il AL - AT ST
BERE (PR SOERT I E EIIRE > PR /) -

2.3.8 ANER R /AR Es (EXTI)
ANER R/ SERERIERE 19 SRS AR - AT AR i/ E 5K - FEREE T DRI
BCBE WA A = (BT - TRDZ - ) - FHE DRI, o FEEMafrasdEdr
cR TS SKEYIRAS o EXTI B] DURG IRk o 5 FE 56 T A ) APB2 BBl RIHART NI 4GRS - 253K 112>
GPIO mDIIEREE] 16 SoANEB T £ -
2.3.9 KT =T)
LRI R RAE B EIHRAT  {BINEE RC 8 MHz R4 23 E B 9E 2 N ERIA CPU B4 - |
DIBEFEIMNET 4-16 MHZz BT 51 - FEXMER T - W EHFTHE IR - 0RNEEE - 24
ZHEIIHLENE RC IR%es - WSS » RA Rl o [ERE > ZEAFaT LI PLL A4
ZEMTEETEEE (F1 > (AR ERINTIRG R E ) -
JINFgE e miFEC B ABB AR ~ S APB (APB2) Ak APB (APB1) i - AHB 5
H APB IR AHIR S 72 MHz - (K2R APB IS K iRy 36 MHz - &30 &2
RETRIAIEAIE R -
2.3.10 5| S8R,
EEaint - 5[5 AT EE=ASS8®mir — -
MFIF Flash Bz © 80T USSR M AN NTERE AT — NS )  BRIAER T @ M
NFEEE 1 )220 o EA] DS (I 2 1T i B A SR B M AT 2 25 -
MERFENFIEDN
Mitr A SRAM 2%
S SMEREFLT 2% NEFES - ERTEA USART EHREHENT
231 BRI
V4 =2.0% 3.6V : /O RAIBFETIESIIMIT IR o WL V ANEBEEEE + ) £HH -
Vssa” Vopa=2.0 % 3.6 V : ADC ~ DAC ~ BB - RC #1 PLL (94N gt ({5
ADC =, DAC i} » Y VDDA FEfEYEAREEE S 2.4V) » v ppa FlV ssa MIITEREE] V 4
JURTV g iz > o350
Vigig=1.8 £ 3.6 V 1 RTC i » #MElIT i 32 kHz fRiZes il e Farfres (A B
R) BV ) AEY o
B AR RS I E S 5 153 M 12 - R
‘7]
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Description STM32F103xC, STM32F103xD, STM32F103xE
2.3.12 HEETFE
ZiGE EEERNILEN (POR) /SHLEAL (PDR) HEE o BIHZAATIESIIRE » FHHf
EMETE 2V IEFIET - YV E&ATEESEN ) B TEENEE
VPOR/PDR * R YN E L FEES ©
1Z% R B A i B ERNES (PVD) » BJUE#E V 4 /Vppa R » FEHHES V #7EE
B pyp [l o 24 V B R] DLAERR T 41/ VDDA TSV BUT pyp BHEFT/EY V 4 )1 /VopA EE
V& pvp [ © 28NS » AR S BIRE T DAAE 208 B AR1/E0R MCU BT 22 R3S - PVD i
KB - 5% £ 12 { HARLELREFLASHFHT V 691 poreor 1V pvp.
2.3.13 R TTES

TR A =R EEE : £ (MR) ~ B3 (LPR) HIffrH -
MR FFHRPRif T (B17)

LPR HFE - -
SNERUETER - FTssmE AT =ET © WAZHRERETE - ESZME (HEH5F
221 SRAM YN EL)

TS EE B A B - SRS THEER] -
2314  (ErEER

STM32F103xC ~ STM32F103xD #1 STM32F103xE &5 2% &7 17 =Y ETFEE L - DASEIK
TRE S ENIN R ol PR (AR AT

RERIT B A

EREIRIEE T » B CPUEIE - FrA SNBSS EN R EHETT @ YA 4 thilr /SRt » T 2L
IEE CPU -

FH P

{2 IR B T KA IOEE - [FIRT R T SRAM RIZHFEIIINE © 1.8 VI FTA R
BeEfiE IR > PLL ~ HSIRC A1 HSE S AR5 0025 M - falkastl o] DUE T 1R 5 sSURIIfE
B -

s ] DU (AT EXTI ZGEE M AT BRI - EXTI ZEEIF ] LUE 16 SOMEPERER 2
— > PVD Hittl - RTC &z USB Mg -

R
R TR B (RIORE - WERER R TIEE R M > DAEEES 1.8V AR -
PLL ~ HSIRC fIHSE & {&iRZ et B/ » BEARHIES - B T & {rsffil -2 e
hHEFasdh 0 SRAM MIFFFas N B &AL -
LEASMNPEE (NRSTS[H) ~ IWDG HE ~ WKUP 5 [f_ERY_EFH0%E0 RTC &k
I EEREAIER -

JEE CRTC ~ IWDG FIARHTIT R S22 A S I F AP IRCTTELL

J
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STM32F103xC, STM32F103xD, STM32F103xE Description

2315 DMA
SHENY 12 3iiEA] DMA (DMA1 g 7 iii » DMA2 Jy 5 i) AEm e N ERIATE - 4NE
INTERINTEI NS © T/ DMA 28158 FHEEF 2B X » S0 T 1B 85 A KoK
S PR TR SR -
B EEAERES T A DMATEK » 33 EE FAVEEah L 28 » o B SRt
1T JEAI B B (B AYE oA/ NS SRITHY o
DMA ] L5 E S4B i & —HE(#F © SPI» 12C » USART » 3 » BEARIE S 8
TIMx » DAC > 12S - SDIO #1 ADC -
2.3.16 RTC (SEuiRts) MR hEFee
RTC il IS F S 1E V Al B R TT 50 o) FEAER BB V (R gt - {025
R 42 /16 (U B - FITENE 84 ST P R FIRRFEEEE » 24 V 4 BT REAE «
AR S ARG NHFEFES » YiFS MY IEGEEN > Bt A SEE -
SO I AR It — 4 E Sn TR ES - WIS & ER R E—REE R > DR AP H A ThEE - 3
PRI EE R AT E HH T o B H 32.768 kHz AYSMNER SR iA ~ IETRESEIRZES ~ WEMEIIZR RC
TRThesoi s Y NI Bl R DL128 SR o (A SR ZERC 1Y HE B 51 540 kHz - RTC B]DA{#E
SN 512 Hz SR A TROAE » DM B AR E iR - RTC B 32 (o gfeit 5 - iT
K > (LR S R S AR R IR - 20 o AR 28 F T I (1B I - BRIATCE M
32.768 kHz HRT B 1 PRI «
2317 HESBAE TS
s STM32F103xC/D/E 1AE 4 & ELFE 5 T 5 S eI 52 ~ 2 DUASE IS
LA 22 ~ PN S 28— SysTick HHiE2 «
o 4 LI e~ AR A SR
= 4 BEREEN SRR
WeE| Rl | Eesm | MRERT DMA;E** AR S
TIMA > F o | 1%]65536
) 16 fir FE |z 2 4 2
TIM8 (k=
TIM2
'I:IM3 . | 15065536
, 16 fir LL/TF > 1A 1 4 72 4 TR
TIM5
TIM6 1 %] 65536
) 166 | fELE | 2l E 2 0 R
TIM7 EE5
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Description STM32F103xC, STM32F103xD, STM32F103xE
EREHTRE (TIM1 F1 TIM8)

P E RIS (TIMA R TIM8) #a] DL AE 6 Nl E ik FRY =4 PWM -
EATEATAMNY PWM g AT et i ASE ] o ST DA — P Se B ey A i
g8 o 4 PMRIE R AT

LYNEEIN

ErHEbE

PWM 4:5% (ihgak g7t )

— o=
WERFCE AR AN 16 L1028 > B EAS TIMX IS8 EIIHEE - AEECE T 16 fir
PWM % il » TEAE2HEHIEES (0-100%) -
FRERT - SRR 23R Es i DA RES - 25 PWM B » DU HX sbfa
IEEHHHEAT RIS
T2 Thee 5 B A MEZAGME TIM a2 3= o Rt - S YE%hT et 23 n] DUdE i 2355
BEIhEES TIM i 28— TIE - DA TR =5t -
BHATTES (TIMx)

STM32F103xC ~ STM32F103xD #1 STM32F103xE AL 1% & TR A T %38 4 D] [EHHY
AAERES (TIM2 ~ TIM3 ~ TIMAFITIMS ) © 3XELTHIN SRR 16 fiL H s EHTInE B/ M T4
7 0 16 fUfidefies - VBB EA 4 MRILEE - T 5 AR A LR » PWM 2
onepulse 1Kt o XAERAHEE FFEfE 772048 16 M AR/t EEEY/PWM -

A8 T 8 B] U A T SR HERE DN RE S S SRR I 88— TAF - DUATRIZP BB R -
AATIE - 48eas AT A RS N RES » (E{AT i A I 2380 o) FI 225 PWM Bt - i J8A

JHITHY DMA &R AR
XEHIT B AR A IER (W R) Jmide(E 50 1 5 3 DB/ AL Riasiy4r vt -
B8 TIM6 F1 TIM7
XTI Es E AT DAC filt 2342 - EAT I AT AR (F @AY 16 firiffajss -
MOz ENA

FRILE T 12 fir M H4Es il 8 fifitras - ©MIRIZHY 40 kHz NE RC IF4f > i FE5H
T ERFIETT - BRI PHEE ISR BT - LE%TUFHVE?EEW@HT%%&%E’J
A48 > e DU RN RS P S B RS T I 88 » T/ nE i 2l v T RCEHIRE
SR o TS P AR RARA R RS, -

OENA

OUEIWIET T TES > FLURENEBEBTT - SHBREEN - 5] DURIE R
KRERRE - EMITFR
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STM32F103xC, STM32F103xD, STM32F103xE Description

2.3.18

2.3.19

2.3.20

2.3.21

3

the main clock. It has an early warning interrupt capability and the counter can be frozen in
debug mode.

SysTick timer

This timer is dedicated to real-time operating systems, but could also be used as a standard
down counter. It features:

e A 24-bit down counter

e Autoreload capability

e Maskable system interrupt generation when the counter reaches 0.

e Programmable clock source

I2C bus

Up to two I?C bus interfaces can operate in multimaster and slave modes. They can support
standard and fast modes.

They support 7/10-bit addressing mode and 7-bit dual addressing mode (as slave). A
hardware CRC generation/verification is embedded.

They can be served by DMA and they support SMBus 2.0/PMBus.

Universal synchronous/asynchronous receiver transmitters (USARTS)

The STM32F103xC, STM32F103xD and STM32F103xE performance line embeds three
universal synchronous/asynchronous receiver transmitters (USART1, USART2 and
USART3) and two universal asynchronous receiver transmitters (UART4 and UARTS).

These five interfaces provide asynchronous communication, IrDA SIR ENDEC support,
multiprocessor communication mode, single-wire half-duplex communication mode and
have LIN Master/Slave capability.

The USART1 interface is able to communicate at speeds of up to 4.5 Mbit/s. The other
available interfaces communicate at up to 2.25 Mbit/s.

USART1, USART2 and USARTS3 also provide hardware management of the CTS and RTS
signals, Smart Card mode (ISO 7816 compliant) and SPI-like communication capability. All
interfaces can be served by the DMA controller except for UARTS.

Serial peripheral interface (SPI)

Up to three SPIs are able to communicate up to 18 Mbits/s in slave and master modes in
full-duplex and simplex communication modes. The 3-bit prescaler gives 8 master mode
frequencies and the frame is configurable to 8 bits or 16 bits. The hardware CRC
generation/verification supports basic SD Card/MMC modes.

All SPIs can be served by the DMA controller.

Inter-integrated sound (IZS)

Two standard 1%S interfaces (multiplexed with SPI2 and SPI3) are available, that can be
operated in master or slave mode. These interfaces can be configured to operate with 16/32
bit resolution, as input or output channels. Audio sampling frequencies from 8 kHz up to
48 kHz are supported. When either or both of the 12S interfaces is/are configured in master
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STM32F103xC, STM32F103xD, STM32F103xE

2.3.22

2.3.23

2.3.24

2.3.25

2.3.26

22/143

mode, the master clock can be output to the external DAC/CODEC at 256 times the
sampling frequency.

SDIO

An SD/SDIO/MMC host interface is available, that supports MultiMediaCard System
Specification Version 4.2 in three different databus modes: 1-bit (default), 4-bit and 8-bit.
The interface allows data transfer at up to 48 MHz in 8-bit mode, and is compliant with SD
Memory Card Specifications Version 2.0.

The SDIO Card Specification Version 2.0 is also supported with two different databus
modes: 1-bit (default) and 4-bit.

The current version supports only one SD/SDIO/MMC4.2 card at any one time and a stack
of MMC4.1 or previous.

In addition to SD/SDIO/MMC, this interface is also fully compliant with the CE-ATA digital
protocol Rev1.1.

Controller area network (CAN)

The CAN is compliant with specifications 2.0A and B (active) with a bit rate up to 1 Mbit/s. It
can receive and transmit standard frames with 11-bit identifiers as well as extended frames
with 29-bit identifiers. It has three transmit mailboxes, two receive FIFOs with 3 stages and
14 scalable filter banks.

Universal serial bus (USB)

The STM32F103xC, STM32F103xD and STM32F103xE performance line embed a USB
device peripheral compatible with the USB full-speed 12 Mbs. The USB interface
implements a full-speed (12 Mbit/s) function interface. It has software-configurable endpoint
setting and suspend/resume support. The dedicated 48 MHz clock is generated from the
internal main PLL (the clock source must use a HSE crystal oscillator).

GPIOs (general-purpose inputs/outputs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (with or without pull-up or pull-down) or as peripheral alternate function. Most of the
GPIO pins are shared with digital or analog alternate functions. All GPIOs are high current-
capable.

The 1/Os alternate function configuration can be locked if needed following a specific
sequence in order to avoid spurious writing to the 1/Os registers.

ADC (analog to digital converter)

Three 12-bit analog-to-digital converters are embedded into STM32F103xC, STM32F103xD
and STM32F103xE performance line devices and each ADC shares up to 21 external
channels, performing conversions in single-shot or scan modes. In scan mode, automatic
conversion is performed on a selected group of analog inputs.

Additional logic functions embedded in the ADC interface allow:

e  Simultaneous sample and hold

e Interleaved sample and hold

e Single shunt

3
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STM32F103xC, STM32F103xD, STM32F103xE Description

2.3.27

3

The ADC can be served by the DMA controller.

An analog watchdog feature allows very precise monitoring of the converted voltage of one,
some or all selected channels. An interrupt is generated when the converted voltage is
outside the programmed thresholds.

The events generated by the general-purpose timers (TIMx) and the advanced-control
timers (TIM1 and TIM8) can be internally connected to the ADC start trigger and injection
trigger, respectively, to allow the application to synchronize A/D conversion and timers.

DAC (digital-to-analog converter)

The two 12-bit buffered DAC channels can be used to convert two digital signals into two
analog voltage signal outputs. The chosen design structure is composed of integrated
resistor strings and an amplifier in inverting configuration.

This dual digital Interface supports the following features:

e two DAC converters: one for each output channel

e  8-bit or 12-bit monotonic output

e left or right data alignment in 12-bit mode

e synchronized update capability

e  noise-wave generation

e triangular-wave generation

e dual DAC channel independent or simultaneous conversions

e  DMA capability for each channel

e external triggers for conversion

e input voltage reference Vrgr+

Eight DAC trigger inputs are used in the STM32F103xC, STM32F103xD and

STM32F103xE performance line family. The DAC channels are triggered through the timer
update outputs that are also connected to different DMA channels.
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Description STM32F103xC, STM32F103xD, STM32F103xE

2.3.28 Temperature sensor

The temperature sensor has to generate a voltage that varies linearly with temperature. The
conversion range is between 2 V < Vppa < 3.6 V. The temperature sensor is internally
connected to the ADC1_IN16 input channel which is used to convert the sensor output
voltage into a digital value.

2.3.29 Serial wire JTAG debug port (SWJ-DP)

The Arm SWJ-DP Interface is embedded, and is a combined JTAG and serial wire debug
port that enables either a serial wire debug or a JTAG probe to be connected to the target.
The JTAG TMS and TCK pins are shared respectively with SWDIO and SWCLK and a
specific sequence on the TMS pin is used to switch between JTAG-DP and SW-DP.

2.3.30 Embedded Trace Macrocell™

The Arm® Embedded Trace Macrocell provides a greater visibility of the instruction and data
flow inside the CPU core by streaming compressed data at a very high rate from the
STM32F10xxx through a small number of ETM pins to an external hardware trace port
analyzer (TPA) device. The TPA is connected to a host computer using USB, Ethernet, or
any other high-speed channel. Real-time instruction and data flow activity can be recorded
and then formatted for display on the host computer running debugger software. TPA
hardware is commercially available from common development tool vendors. It operates
with third party debugger software tools.
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STM32F103xC, STM32F103xD, STM32F103xE Pinouts and pin descriptions

3 Pinouts and pin descriptions

Figure 3. STM32F103xC/D/E BGA144 ballout
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1. The above figure shows the package top view.
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Pinouts and pin descriptions

STM32F103xC, STM32F103xD, STM32F103xE

Figure 4. STM32F103xC/D/E performance line BGA100 ballout
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1. The above figure shows the package top view.
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STM32F103xC, STM32F103xD, STM32F103xE Pinouts and pin descriptions

Figure 5. STM32F103xC/D/E performance line LQFP144 pinout
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1. The above figure shows the package top view.
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Pinouts and pin descriptions

STM32F103xC, STM32F103xD, ST

M32F103xE

Figure 6. STM32F103xC/D/E performance line LQFP100 pinout
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1. The above figure shows the package top view.
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STM32F103xC, STM32F103xD, STM32F103xE

Pinouts and pin descriptions

Figure 7. STM32F103xC/D/E performance line LQFP64 pinout
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1. The above figure shows the package top view.
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Pinouts and pin descriptions STM32F103xC, STM32F103xD, STM32F103xE

Figure 8. STM32F103xC/D/E performance line
WLCSP64 ballout, ball side
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