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FANGPIOH | AR AT DL FCE I i S (HERR BT IR )~ SN (e BOAN Y sl R 7 ) sl 52 iR A s T g
ity . ZEUGPIOH | AR5 B sl iU &2 FAMBEIL T o B T A RS N ThRER a1, BT IGPIO
5| A KR E L A .

ETEREO T, VOG5 IAMNEINEE AT LU —AMEE E PR ERUE, AR AN B N0 A7 45
EAPB2 I [{1/OJEI AT 32 18MHz [f) Bl 45 14 )5 .

2.3.22 ADC(BHNE F 554 28)

STM32F103xx 3G 5 4 7 fh P ik 24 1 2057 R AR HUL/ 857 1 #5225 (ADC) , REANADCHE H 2 k164N Fh i Il A,
A LSRR B e e . ERIECT, B sh3H TR 2 1 AU L e

ADCH: 1 L g @ Th e 45

® [ RAEAREE

® T MIRAERILREE

® UCKEE

ADCTH] LLfif I DMA#EAE

FEALE I fe R VFIE S RS ER AL — 3% . e im0 aE, 0 RS 5 8 T A 1R
EIF, Bl

FH bR HE 2 I 28 (TIMX) R i 0 s ) 2 B 3 (TIMA) = 25 B Z A, w4 531 A 3 0 B B AD C AR T firk o A
Nk, N FE P RE A ADHE 15 1 e 7] 25
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2.3.23 [E B R

T AR AR A B AR i s, 3B HIfE2V < Vppa < 3.6V Z[A]. AL AR AE P 78
BOEFLFIADCA2_INGIAANGEIE I, TR s At e 4 21 80 74

2.3.24 BATHLITAGHE IR O (SWJ-DP)

WIKARMFISWJI-DP#: 1, 3K — 45 TITAGH FRAT B4y il i 1, W] DLSIZB SR AT e i il
HERJTAGH: I HIE#L . JTAGHITMSHITCKSE 573 7] 5 SWDIOMISWCLKIL A 51, TMSHAIE ) —
ANRFIRIAE 5 8 T AEJTAG-DP FHISW-DPJE] P4t .

K1 STM32F 103 xx X i 7Y A B A %]

TRACECLK ]
TRACEDJ[0:3] TPIU Trace
as AS = Tracertrig <E:> Controlle r POWER
NJTRST SWATAG OT FEG [Vop=2to 3.6V
JTDI ) ) v
JTCK/SWCLK Cortex-M3 CPU <:_£>§8 Flash 32 KB el I_ 5
JTMS/SWDIO s
100 I 5 64 bit @VDD
as AF] e - e
X
= SRAM
©
NVIC 3 K> 1oxB i)
(=]
< PCLKi<] e
PLL &
GP DMA f— PoLkz +| {Gck [e—— 45wt Lo
7 channels i Egt& & MaNaGT :
=
&l I reamHZ | +
E . IWDG
@VDDA i RC 40 kHz L
4 avDppa Standby
SUPPLY ; ] interface 4+—Var
NHST'| SUPERVISION T @VBAT [
VDDA POR/PDR H Rst 0SC32_IN
VSSA J NS XTAL 32 kHz —-[ o805 OUT
=0 I int AHB2 AHB2 S
APB2 APB1 ATC Backup TAMPER-RTC
GIAF EXTT - AWU | Ted AMPER-
WAKEUP Backup interface
PA[15:0] 4 Channels
PB[15:0] < —~"> 4 Channels

PC[15:0] RX,TX, CTS, RTS,
CK, SmartCard as AF

PD[2:0]

SCL,SDA,SMBA
as AF

<ﬁ>| bxCAN |1 IN] USBDP/CAN_TX
3| USBDM/CAN_RX
<::l‘> USB2.0FS

 ET
S

4 Channels
3 compl. Channels

Brk input
MOSI,MISO,
SCK,NSS as AF
RX,TX, CTS, RTS,
SmartCard as AF

APB1 : Fr—24 f 36 MHz

APB2 : F,..—487 72 MHz

@VDDA

o AF 12bit ADC1| IF <:::>
v |—<'F::>
REF, 12bit aDc2| IF |<=>

|Temp sensor 4J

ai15175¢

1. TAERSE: -40°CE+105°C, 45iwik125°C,
2. AF: W{EARSMEINREIT/ON 1
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K2 IRa)
8 MHz e
HSI RC USB 48 MHz USBCLP_(
Prescaler to USB interface
Ea 1,15
HCLK
72 MHz max to AHB bus, core,
Clock memory and DMA
Sw Enable (3Bits) to Cortex System timer
PLLSRC PLLMUL p FCLK Cortex
: HSI ALB e free running clock
.. x16 SYSCLK
x2, x3, x4 SLLCLK | [72 mnd” Prescaler 4= Prescaler 36 MHz max |
'PLL 11,2512 || |1,2,4,8,16 Lol
HSE max Peripheral Clock R
Enable (13 bits)
TIM2, TIM3 to TIM2, TIM3
11f (APB1 prescaler =1) x1 IMXCLK
CSs
else X2 | Peripheral Clock
Enable (3 bits)
PLLXTPRE APB2
e S —| Prescaler 72 MHz max ﬁ?LKz
i 4-16 MHz n,2,4,8,16 Peripherbl Clock peripherals
HSE OSC Enable (11 bits)
OSC_IN| | -
TIMT timer to TIMA
If (APB2 prescaler =1) x1 TIVACLK
else X2 Peripheral Clock
128 e Enable (1 bit)
0scaz IN Lo b
- LSE OSC LSE —MRI,C Prescaler ADCCLK >
32.768 kHz RTCCLK /2,4,6,8
0SC32_0UT
RTCSEL[1:0]
LSIRC Lsl to Independent Watchdog (IWD(E_)
>
40 kHz IWDGCLK Legend:
HSE = high-speed external clock signal
. HSI = high-speed internal clock signal
Main PLLCLK LS| = low-speed internal clock signal
Clock Qutput LSE = low-speed external clock signal
MCO «—— HSI
HSE
SYSCLK
MCO ai15176

1. MHSHEAPLLE IR, 55 R G el 2 {8k 2164MHz.
2. M HUSBILRER, WA [E I FHHSEFRIPLL, CPURIZR A Z48MHzE72MHzZ.
3. YFEBEADCRAEN ) A 1usitt, APB2UAG Y E/E14MHz. 28MHz=56MHz.
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51 flle X

3K} STM32F103xx} 55 7 LQFP64 5 | 143 A
00‘ m| E
a 0 NT—Quw
DR O R AR O000 g
>>0o0omnNooonoooonoonn
OOoOOonNnOoOoOoOonoOoOdOonomnn
/64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
VBAT O 1 48 O VDD_2
PC13-TAMPER-RTC 42 47 O VSS_2
PC14-OSC32_IN 3 46 [1 PA13
PC15-0SC32_OUT 4 45 1 PA12
PDOOSC_IN s 44 O PA11
PD1OSC_OUT s 43 [ PA10
NRST O 7 42 O PA9
PCO s 41 [0 PA8
PC1 0o LQFP&4 40 0 PC9
PC2 O 10 39 O PC8
PC3 [ 11 38 0 PC7
VSSA O 12 37 O PC6
VDDA O 13 36 1 PB15
PAO-WKUP [ 14 35 1 PB14
PA1 O 15 34 0 PB13
PA2 O 16 333 PB12
N\ 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 /
EgEpEpEgEpEEEpEREpE R EpEREEERE
2N NI<csd8@mas s T
oo addggooodOdnn
[ Na) oo v
> > > >

ai14392
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K4

STM32F103xx3¥ 55 TFBGAG4 5 | I 73 i

1 2 3

4 5 6 7 8

. - - -

BCIE  fhor o
1 | i 13". ] PBg ‘,
O§C32_INTAMPERRTC | .’

-

:PC1 gl\ :I ~‘| I"' “\
B | odcaz_qur \VBAT; i PBS

== P PN

F 4 ’ . , .
' I\F ' ' ’ \
[ 1
c| ©SCIN Vgg 4 | PB7:
“'.—" \"A-.-" \‘-—‘,
'0--\‘ "—‘-\‘ '0—-“
' 1 ’ i
[ '
D | oscoUT wppg4  PB6:
‘\'._" ‘N.-_" ﬂ.._"
"--5‘ ’O-‘~‘ ’4--';.‘
¥ 1 ! 1 £ 1
E| INRST: iPC1: PCO}
‘\--" ‘\--.’ ‘\_-"
’ -.-*‘ l‘-.-“ :’-"“
: ’
. ‘ ‘\ 4 “ ’
“-—-' ‘-.-" "-—"
- - -

PAO-WKUP ! PA3 '

- - -

- -~ R ~ . -~

" PA1 ! | PA4:

~ -
- - -

- - - - -

N e b P PN . e
: A ’ A : . ' A ' s
PB4 : L PB3! iPA15: ,PA14: ‘PA13}
‘\~_4' ‘~~_" \\--’l \\-'_.o' ‘~1--"

’-"-‘\ ’-'-." 'o-'~‘ '4’-.“ '4"-~‘
1 ’ 1 o ) d 1 L L
BOOTG :PD2! (PCi1: 1PC10} !PA12)
\\‘-‘, ‘..._" \\‘-‘, \“’-’, \_-.-',
‘—"-.,\ '-"'~\ 'o-"‘\ '-"'~‘ '4"-..\
’ ' o \ o 1 L '

' PB5 "F’C‘I2'I "PA‘IO: ' PA9 L VPA11
"'-..-" \‘,._" "'--" “'-—" “A-.-"
, -.\ oo . , .«-\ ',-.\ "—-“

Vss 3¢ \Vss 2

S TR -~ L e - ~ -

P P P P -

Vbb_a WVpp.2 Vpp_y 1\ PC7; | PC8

Sam Vam Vam” - Sam

Al

1
]
L
’

i - = - . i -~
# . ’ A ’ N L4 Y # A
’ ’ ’ ' 4
i PA5 + PBO i+ PC8 1 PB15  PB14
‘\ ! ‘\ ! ‘\ ! ‘\ ! ‘\ y
‘-.-—' ‘-_" "-_" “-_" "-.—”
"-"~$ ’f'-"\‘ "—.'\‘ 'O--'\\ "--\‘
’ 1 ¥ 4 4 1 ' 1 ’ 1
\PA6 ' \PB1: PB2: 'PB10; PBi3!
\\.-_-' ‘~h-.' \&_-_,l ‘\_-_" ".‘-_.'
"-'s\ """\\ 'o".. "-'s‘ "-‘s‘
' ‘ ’ ' ’ “ ! ' r 1
\PA7 ; {PC4} PC5: PBI1: (PBi2;
‘\___,' “-._4' \».__.' \‘-.-a’ \‘-.-"

Al15494
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K5 STM32F103xx1 5 A LQFP48 5| i 43 i

m‘o) ;2
D(nlcnooorxcomﬁ-cofi
OO0 AMDN g <
>>0 0000000 ao
48 47 46 45 44 43 42 41 40 39 38 37
VBAT Ot e 35 VDD_2
PC13-TAMPER-RTC 002 35 VSS_2
PC14-0SC32_IN O3 a4f1 PA13
PC15-0SC32_OUT 04 ssp PA12
PD0-OSC_IN Os a2 PA11
PD1-OSC_OUT Os LQEP48 31p PA10
NRST 07 sop PA9
VSSA Os 291 PA8
VDDA 09 28] PB15
PAO-WKUP 1o 27 PB14
PA1 O11 2sq PB13
PA2 12 251 PB12
13141516 1718 19 2021 22 2324
O TN OO~ ANO ™™™
FEEfEl P Pamna
oo nAn
= >
ai14393b

K6 STM32F103xx1¥ 55 5 VFQFPN36 5| 51 43 4fi

o
l_
Z;' O ~ © w =+ o L T
n O m ] m m o < <
> [w} o o a o o o o
AR ™
1 1 1 1 1 1 1 1 1 1 1 11 1 ] 1 1 1
L S P S GV N WV I WY RGP I P D G R WY
9% 35 33 43 42 91 %0 S0 O
Vopos L__}1 27 ___|Vop_ 2
OSC_INPDO [ ™73 2 26 ___| Vss_2
0SC_OUT/PD1 [~73 3 25"~ | PAT3
NRST [__ )4 24__ | PA12
N QFN36 m——
Vasa L__)5 23| PA11
Vooa [__16 22(___| PA10
PAO-WKUP [~ 37 21___|PA9
PA1 [T s 20| Pas
PA2 ___)g 19 I\___ VDD_1
10 11 12 13 14 15 16 17 18
7y ran 7y 7y 7y £y Ty 7y 27y
U EEEEEEE NI E N
(o] <t L [de] M~ o — al '_I
£ & &8 £ &£ 2 2 2 g
=

ai14654

% 200944 - STM32F103x464#E T-IF 560582/ (ARiFCVES %, MAMIFHEIR, BFUERERFAE) 15/59



STM32F103x4, STM32F103x6£1EF /it

%5 /PNAEESTM32F103xx5 | filsE X
Al 5 H D RE

ol B8l swen |0 S| b .
MR M| o (k) RN D) s LIt
sla| 2|2 =
d ]l a]l - | >
111]|B2]| - Vaar S Vear
22| A2]- | AMPPESF;TC@) Ile; PC13® TAMPER-RTC
sls|At] -] ch)gng(‘” /0 PC14® 0SC32_IN
41481 -| oo ngjg'wm 110 pPC15® 0SC32_0UT
5(5|cC1]|2 OSC_IN | OSC_IN
6|6|D1|3 0SC_OUT o) 0SC_OUT
717|E1|4 NRST /0 NRST
- | 8| E3] - PCO /0 PCO ADC12_IN10
-lo|E2] - PC1 /0 PC1 ADC12_IN11
- |10]| F2 | - PC2 /0 PC2 ADC12_IN12
S T R PC3 /0 PC3 ADC12_IN13
-1 -1G1] - VA S VReF+
8|12l F1 | 5 Vssa S Vssa
9113/ H1| 6 Vopa S Voba

WKUP/USART2_CTS"
10|14]| G2 | 7 PAO-WKUP | 11O PAO ADC12_INO/

TIM2_CH1_ETR"

USART2 RTS"Y

11|15 H2 | 8 PA1 /0 PA1 o
ADC12_IN1/TIM2_CH?2
)
1216| F3 | 9 PA2 110 PA2 USART2_TXTY
ADC12_IN2/TIM2_CH3
(7)
13117 G3 [ 10 PA3 110 PA3 USARTZ_RX"Y o
ADC12_IN3/TIM2_CH4
- | 18] c2 ]| - Vss 4 S Vss 4
- [19] D2 | - Vop_4 S Voo 4
(7)
141 20| H3 | 11 PA4 110 PA4 SP”—(';')SS
JUSART2_CK"JADC12_IN4
15[ 21| F4 |12 PA5 /0 PA5 SPI1_ScK”/ADC12_IN5
(7
16| 22| G4 | 13 PA6 110 PA6 SPI1_MISO™Y o | TIMI_BKIN
ADC12_IN6/TIM3_CH1
(7)
17| 23| H4 | 14 PA7 /0 PA7 SPI1_MOSI™ TIM1_CH1N

ADC12_IN7/TIM3_CH2"
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K5 N FESTM3I2F103xx5 | Hw X (£E1)

Al e S H D) RE
3| AT
1B |E] Y e B wem B ShE iz Xohfe
alalo | o) AN He & He
51882 .
aJ1al = 1>
- |24| H5] - PC4 110 PC4 ADC12_IN14
- |25|H6 | - PC5 /0 PC5 ADC12_IN15
18 | 26| F5 |15 PBO 110 PBO ADC12_IN8/TIM3_CH3" TIM1_CH2N
19 |27| G516 PB1 /0 PB1 ADC12_IN9/TIM3_CH4" TIM1_CH3N
20 | 28| G6 |17 PB2 /0 | FT | PB2/BOOT1
21 |29| G7] - PB10 /o | FT PB10 TIM2_CH3
22 30| H7 | - PB11 /o | FT PB11 TIM2_CH4
23 |31| D6 | 18|  Vss 4 S Vss 1
24 |32| E6 |19| Voo 1 S Voo 1
25 [33| H8 | - PB12 /O | FT PB12 TIM1_BKIN"
26 [34| G8| - PB13 /O | FT PB13 TIM1_CHIN"
27 35| F8 | - PB14 /O | FT PB14 TIM1_CH2N?
28 [36| F7 | - PB15 /o | FT PB15 TIM1_CH3N"
- |37| F6 | - PC6 /o | FT PC6 TIM3_CH1
- |38| E7| - PC7 /o | FT PC7 TIM3_CH?2
- |39 E8] - PC8 /o | FT PC8 TIM3_CH3
- |40| D8 - PC9 /o | FT PC9 TIM3_CH4
29 (41| D7 |20 PA8 o | FT PA8 Con I =
30 [42| c7 |21 PA9 /o | FT PA9 USART1_TX/TIM1_CH2
31 |43| ce|22] PA10 /o | FT PA10 USART1_RX/TIM1_CH3
USART1_CTS/CAN_RX"/
32 |44| c8 (23| PA11 /o | FT PA11 HIM1_CH4 / USBDM
(7)
33 45| B8 [24| PA12  |WO|FT PA12 USATFT|\T/|11__EE//1CJ§\BIBTPX /
34 46| A8 [25] PA13 /0 | FT | JTMS/SWDIO PA13
35 (47| D5 |26 Vss 2 S Vss 2
36 [48| E5 |27 Vbb 2 S Vop 2
37 |49| A7 (28] PA14 /0 | FT | JTCK/SWCLK PA14
TIM2_CH1_ETR/
38 |50| A6 |29| PA15 /o | FT JTDI PA15 /
SPI1_NSS
- |51 B7 PC10 /o | FT PC10
- |52] B6 PC11 /o | FT PC11
- |53 c5 PC12 /0 | FT PC12
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%5 IR ESTM32F103xx3 | 5 X (4:2)
AL S DiRe
© A 11 a6 (3)
o| <| 2| 2|aman|n| 5 (I’;;‘zﬁfb:)
N . ) N N
g e S| & M| o : B e i I
Ll | m| C =
gl O] w| w
| a] + >
5 s5|c1] 2| Pbo |IWO|FT| osc IN®
6 |6|D1] 3| PD1 |IWO|FT|osc out®
54|B5| - | PD2 [WO|FT| PD2 TIM3_ETR
TIM2_CH2/
39|55|A5| 30| PB3 |[WO|FT| JTDO PB3/
TRACESWO /
SPI1_SCK
TIM3_CH1/
40 |56[A4| 31| PB4 [I/O|FT| NJTRST PB4/
SPI1_MISO
TIM3_CH2/
41|57|cal 32| PB5 |10 PB5 12C1_SMBAI SPI1 MOS|
42 |58|D3| 33| PB6 |[UO|FT| PB6 12c1_scL? USART1_TX
43|59|c3| 34| PB7 |IO|FT PB7 12C1_SDA" USART1_RX
44 | 60[B4| 35 | BOOTO | | BOOTO
12C1_SCL/
45|61|(B3| - | PB8 [I/O|FT| PBS CAN RX
12C1_SDA/
46 |62|A3| - | PB9 |WO|FT| PB9 CAN TX
47 163|D4[ 36| Vsss | S Vss 3
48 |64 |E4] 1 Vb 3 S Vop 3
1. I=%IXN, O=%it, S=HJd, HiZz=mH
2. FT: %75V
3. AT LU RO D REIKIE & O ST o % T AT B b SN BEBE T 5, A2R f Ar B N S RO RS i,

ARG HAH1DSPIFI2ANUSARTIN, EATEESPI1FIUSART1 ZUSART2., % W.%2.

PC13, PC14RIPCA55 | Jilim idt rLYs - oCb AT (v, i AN s o¢ H BRI R BRI AR AL (BmA) o RIEIX = A5
JEIE by b 5 R A DA BR ) 7R (Rl — W T U — A5 U Re AR i, AE b % e e TAETE2MHZAR T,
KIS 518 R 30pF, I HRBEME A FLi 5 (40K 5HLED).

XA | I 243 DX — IR U IR A T T ARAS R, 2 5 RIAE R AT, G 88 5 | IR H A 470 DX Sk 27 A7 4 1) (G
WRTFMASH EEM ARG EL) - KT EHIXEION K EAE R, 5% STM32F10xxx3 2% Tt 1)
L2803 X 38R BKP 2517 S8 [RIAH DG 2575,

L LQFP64E A, fETFBGAGAE S L HPC3, (HLME T Vrer5 .

2RSS RERENS B AR IC B2 A 5 Al RAR B (¥ 26 70 5 BB 1, PRAIME B1E 2% STM32F 10xxx 5 %
T 2 SO R RN ¥ B 75

VFQFPN363: 2 115 2815 | 3. LQFP48FILQF P64 2% 1115 IS A5 | 6. FITFBGAG4AH L IC1RIC2, fEih
FEAL G BN E HOSC_INFIOSC_OUTIAfEM . HcpFnl UE Hiik BiX Wi 51 | PDOFIPD1 hfg . {HXT
LQFP100/BGA10031%%, H1-T-PDORIPD1 M [il47 FILhRe 5 I, BRIk A 5 R AR AT LR e 8 . B8 2141
7 B1EZ% STM32F 10xxxZ: 2% T A ZhREVOZ T AR B E 31 o

R, PDOAIPDA H BERL & 4 50MHZ HiAR 5

FE:
RS A A FRFRE T LA ADCA2_INX(xR 280~152 [A) 4 4), s iX A 51 AT LU ADCA_INX
B(ADC2_INx. 4n: ADCA12_IN9EZ=IZA5 AT LAFC B ADCA_ING, tBn] LA E HADC2_IN9.
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& it 51 B PAO X N (1) &2 FH Ih BE b (1 TIM2_CH1_ETR, & 7% 0] DL & % 20 fiE 4 TIM2_TI1 5%
TIM2_ETR. [F2E, PA15XS MY (1) H B DR 4 FRTIM2_CH1_ETR, BAHRIE L.
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4  frrassmz

|7 Ak

0xFFFF FFFF \ APB memory space

0XFFFF FFFF

reserved
0x4002 2400
7 CRC
0x4002 3000
reserved
0xE0L0 0000 e 0x4002 2400 =Sr—
i ash Interface
0xE000 0000 Peripherals 0%4002 2000
reserved
0x4002 1400
RCC
0x4002 1000
6 reserved
04002 0400
DMA
0x4002 0000
0xC000 0000 R
0x4001 3C00
USART1
04001 3800
reserved
5 04001 2400
SPI
0x4001 2000
TIM1
0x4001 2C00
0xA000 0000 ADC2
0x4001 2800
ADC1
0x4001 2400
reserved
4 Ox1FEF 0x4001 1800
reserved PortD
0x1FFF FR80F 0x4001 1400
PortC
0x8000 0000 Option Bytes 0x4001 1000
0x1FFF F800 0x4001 0C00 Port8
Port A
0x4001 0800
3 EXTI
System memory 0x4001 0400
AFIO
0x4001 0000
0x1FFF FOOO reserved
0x6000 0000 0x4000 7400
PWR
034000 7000
BKP
0x4000 6C0O0
2 reserved
0x4000 6800
. bxCAN
reserve
Porinhoral 04000 €400 shared 512 byte
0%4000 0000 eripherals
* USB/CAN SRAM
0x4000 6000
USB Registers
0x4000 5C00
reserved
1 0x4000 5800
2C
0x4000 5400
reserved
0x4000 4800
0x2000 0000 SRAM USART2
04000 4400
0x0801 FFFF
reserved
0x4000 2400
IWDG
0 0%4000 2000
Flash memory WWDG
0x4000 2000
RTC
0x0800 0000 04000 2800
0::0000 0000 Aliased to Flash or system reserved
memory depending on 0x4000 0800
00000 0000 BOOT pins 0x4000 0400 TIM3

0x4000 0000 TIM2
|:| Reserved

ai15177c
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5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

AR

RS

BRAERF I, P R A AV ss Ay 21
B/ KEUE

R ARRS B W W, AR AR 2 13 6 100% 197 i £ 38 553 JE Ta=25°C A Ta=Tamax I K47 131 18
(Tamax 5526 5 Al BT VLIS ), BITAT S IR R ARDRE AE SRR (PR B IRLE (3t R P S R I Pl 2
MIEIORIE

FERFAN RS T 7 ERE T U 25 A VR AL . SO RSN sl T 2R A B R Bt AN aAEAE 2
AT AELRE VR IR B, N KB R R A S, B R AR = A
PRUET AT () £ 3 X )15 5.

LRI ]
B ARRR I ], A B I T TaA=25°CHIVpp=3.3V(2V < Vpp < 3.3VHL L VE ). IXSEE 5V T %
T S ARZ N .

S K ADCKG S BB R T I X MR AEHEUCRAE, AEPTATIR Y ] R IR 2], 95% ™ dh iR 2=
NTEETE MEUEC A £25).

Y i 2%
ERARRRBIBET, SR (LT T B 6 S TR 2R
A

DS ZHUN ) T A s T 8
<8 S S B

STM32F103xx pin

C =50pF

L

51 B
L\ S 0 7 2 T v
MO BIREAIE

ait4141

STM32F102xx pin

ail4142
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5.1.6 ftHETHE

K10 iR

Vear
L]
1.8-3.6V “y B Jii & HLE
o (i" (32kHz#x % 2%, RTC
MeEE LR, o &I AeN)
¥| 10 i
3 Eﬁ 7 :
; B L b
(CPU, i
: HFa ||
| R [
_h :
5 x 100 nF I !
+1x4.7yF B i
Vbp —
+ ?
—— VRer | REF+ |
Y Ty S— o || JEREE:
=  Vssa L
= Sall a
e BT R4 7uF AR D UE L Vpps.
5.1.7 HILHFENE
K11 LIV FE I 7 &
IDD_VBAT
VBAT,
) Ipp
v
F O
1 VDDA
aitd126
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5.2 #XtERARHEE

ANAE 7 PE LR SR I A6 fo K BIUE (B (6 3RT7 R8T thIE, W g & F B kA
VeI IR o X H R 4 BB AR S I B KT, I AN ERAE LA PSR vE R C R . SRR
W TARAE SR AT NS g R n] St

*®6  HRARE

%5 1# & B/AME BOAE By
Vop - Vss A Y L FL S (4. Vopa i1 Vo)) -0.3 4.0
i EBVAL 2B 15 L frdn A e @ Vss-0.3 5.5 v
FEH BRI A E® Vss-0.3 Vpp + 0.3
| AVioy | AR [ FhL | A2 1 6 PP 22 50 N
| Vssx- Vss| | AN[4Hs 5 | B2 170 ) FoL S 22 50
VEspHBM) ESDi HL i L HAL s (A AR ) ZL5%5.3.1175

1. I YR (Vob, Vooa)RIHL(Vss, Vssa)T I Z0AG 26 3& 4 BIAME R VPEE L RS L.
2. lingenZEXT AT LU & IR R (LEET), RIGRIEVINASE S Hdm R IR A REORUEVINASE S Hod R, 2R
UETE A B i ingping AT oA KA AVineVinmax i, B —NEFEAN R UViN<Vssibf, B — AR IEA .

®T R E

=t Eip) BAE By
lvop 2238 Voo/Vooa HLUE 28 9 8 H 3 (4L 17 Higt) @) 150
vss 283 Vs ML 3 LA (L o PR ) ) 150
| AT T OFNF 15 | b i HH B L 25
N (L REVOR 15 _E i bt 25 .
m
NRST 5| B N HLii 5
Ineiny @@ HSE{10SC_INSIRILSEIOSC_ING | FE A fiifi +5
oAb 1 B0 N i ) +5
3 ngeing T VORI 5 I (g da i A B @ +25
1. M (Vop, Vopa)FIH(Vsss Vssa) | HIDAZIGR ZOE BB AMB RV W It R4 L.
2. lingenZE0ASTT DU IS IR R, BRARAIEVINASEE IS He s KB . WERASRECRIEVINAS R T Fodse K AE, AR AUFAE A
FR ANy MBI e KM . 4ViN> Vool s B — AN IEREXNER SVin<Vssht, A — I TEN B
3. REFEANERSTIARFERIYERE. SH55.3.17 71,
4. YN0 AR AVENBILE, X lingeng P85 BN IE My S R ) N G R I 28 0HE 2 Fl o 1445 R 3

FLELRFAANOuH L1 X hingeinytee KA R4
*8 TR

it Eiiipa Ml By
Tste AL Y -65 ~ + 150 °C
T, RS 150 °C
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53 T1E&ft
5.3.1 @A TIESRM

RO TARAF

75 BH A /M N B
freLk P AHB I 4 0 72
frcLki W EAPBA i i 2 0 36 MHz
frcLkz A APB2IN St i %2 0 72
Vop P UE AR 2 3.6 \Y;
FEALLER 43 A HUR (R4 FHADC 2 3.6
Vopa'" — ? ]J, - ( - ) W25 5 Voo @A 7] Vv
LS 73 1A f s (15 HHADC) 2.4 3.6
VBaT e TAFH L 1.8 3.6 \Y;
—— TFBGA64 308
iy EsE =
. . LQFP64 444
Po HHEPR56: Ta=85°C mwW
SRR TO), Taz105°C LQFP48 363
VFQFPN36 1110
I RINRFE -40 85
PRI TS (RS AR 56 °C
T IR0 R Th R -40 105
A
N - K IRFEH -40 105
HESIRE GRERR 5 7) . °C
fEThZeAE ™ -40 125
SRR 56 -40 105
T, L1 i ——— °C
WS ZT7 -40 125

1. U{iJJADCI, % W. 345,

2. FEBUEFHAH R F 5 Voo MMVopa it L, E_EFURTIE H B /E AR, Voo FTVopaZ (8152 V5 300mV (1) 22
3. WMETARME, HETASEETmax(E 1), Wi st Po Rl .

4. EEREFIERBERAPRE T, RETRHEETmax(S LE1T), Tarl Y EEIXAYEE.

5.3.2 _HRAIEHEFK T/ESM
RGOS EOEE R TR IR .
10 b H AT N AR S A

) 2% Py MME | BoAE | E
) Vpp L FHER 0 ) Y
S
R VS 20 - g

5.3.3 AR R AL YR AR BT it
T U 95 SO O 42981 PR SRR T AV op st T I
N1 ST BRI B

R 24 ZAF e/ ME AU | BKME | A
PLS[2:0]=000 (_}-FH4%) 2.1 2.18 2.26 v
, ‘ PLS[2:0]=000 ( F[4#%Y) 2 2.08 2.16 v
Vv E?f{ﬁimmﬂ”% PLS[2:0]=001 (_LT1%) 2.19 2.28 2.37 v
PLS[2:0]=001 (FF##Y) 2.09 2.18 2.27 v
PLS[2:0]=010 (_ET1%) 2.28 2.38 2.48 v
Vpvp AR FR K RT3 | PLS[2:0]=010 (TR FHY) 2.18 2.28 2.38 Y
r Pk PLS[2:0]=011 (_bTH4Y) 2.38 2.48 2.58 v
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PLS[2:0]=011 (' [%#5¥) 2.28 2.38 248 \%
PLS[2:0]=100 ( F-7H) 2.47 258 2.69 v
PLS[2:0]=100 ( FK&Y) 237 248 259 Y
PLS[2:0]=101 (_LF#Y) 2.57 2.68 2.79 \%
PLS[2:0]=101 ( FK&HY) 2.47 2.58 2.69 v
PLS[2:0]=110 (L FHY) 2.66 278 29 v
PLS[2:0]=110 ( F R4 256 268 238 v
PLS[2:0]=111 (L FHY) 276 2.88 3 v
PLS[2:0]1=111 ('} [%#5%) 2.66 2.78 2.9 \%
VPVDhyst(z) PVDiR i 100 mV
VpoRr/PDR b A SR A R r B!MJL .87 188 19 v
Bsb) it 1.84 1.92 2.0 \%
Veornyst”) | PDRIEH 40 mV
Tretrempo? | B AT FFLEIN (] 1 25 4.5 ms
1 77 b BRI R ORAIE 2R S BB VeorpoR -
2. WMEIRIE, AR
534 WENZSHRHEE
MR S HUR I 9P PRI B ANV pp i U AT
*12 NEMRZRE
iR ZH A w/ME LAY 5PN LS
Vegrnr 0B SR -40°C < Ta<+105°C 1.16 1.20 1.26 \%
-40°C < Ta < +85°C 1.16 1.20 1.24 \Y

1. SRR IR T el N Y o ) 22 IR A A 2
2. HHEOHRIE, ATEAE A

5.3.5 fitEH KT

HMHFEE Z S HRARN RN ZEE TR, XU N RZ AR TERK. R VO] 71 4L.

PRI ERAICE . TSGR . VORI R . R AEA7 il o T A7 B DA BT RIS 4%

FEVRTE BRI = v B, PR IL M,

AT A T A I AT T RIS RE I A, #EAEHAT BRI ARRY, AE515 2| Dhrystone

2. RIS S5 5L .

BB

T A AT 2 S A

® IO HHE A TR AR, HIERER A EAE L

® T HIIANEESAE TR PIRAS, BRAERF AU .

®  NAFATE RS H U 1] B 8] 3 3 B fy oL AR (0~24MHZ IS OS54 B 1, 24~48MHZz I 41445
FEFIH, L 48MHz I R 242515 5 1) .

® REATIHINEEI A (Hen: EANSELIINALE B & PR 2R 0 M2 BT iR ) o

® CYIFIEANKE: fpoikt = frok/2s froike = froike

FR13. RI1ARMEASH A IS EL, SKIERI A ST E T FIVpp it s B A R4 .

F13 BATHEEUN BN HTE AR, o AL ERARAD M N A s AT

VppEiVss(TE 74

=N .
ws S5 & fuck L2V ivA
Ta=85°C Ta =105°C

lop BATRER T 4L AR ®@), 72MHz 45 46 mA
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LR 48MHz 32 33
36MHz 26 27

24MHz 18 19

16MHz 13 14

8MHz 7 8

72MHz 30 31

48MHz 23 24

AN ), 36MHz 19 20
KIEAPA M 24MHz 13 14
16MHz 10 11

8MHz 6 7

1. BTN H, AEE I,
2. HMBIETA8MHZ, Mfucik>8MHz i FPLL.

R4 AT BRI R, Bl A BEACHS A FERAM IS 4T

1
ws e 2 &4 fHerk BAE" FANT
Ta=85°C | Ta=105°C
72MHz 41 42
48MHz 27 28
SIS @), 36MHz 20 21
{EREPT A AM X 24MHz 14 15
16MHz 10 11
oo J‘éE*ﬁiﬁTH‘JﬁEFE 8MHz 6 7 A
HLIAL 72MHz 27 28
48MHz 19 20
SN B, 36MHz 15 16
KWPTH MK 24MHz 10 11
16MHz
8MHZz

1. HZESHNRH, 24 LLVopmaxFifucikmax k4 I .
2. HMESE SR H8MHZ, Hfucik>8MHzIN 5 FPLL,
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K12 IS AT R AT LAY R RV R S AR ) LB (B.6VAE HE, B A FACAL FERAM P IZ AT, fERERT
H M)
45
40
35
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E —a—136 MHz
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o 20 — i
o o —= — ——8 MHz
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5 - ' ' ' '
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K13 AR 2 ) R A T AR S AR 6T L (B.6VAIE HE, B AL FEAR AL AERAMP 24T, SR fT
HHMNE)
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25 — —
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<
13 i —a—36 MHz
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RA5 MR s K AL, AUSisAT fEFlashEiRAM

1
=] S &% freLk iz E:<R YA
Ta=85°C Ta=105°C
72MHz 26 27
48MHz 17 18
AR, 36MHz 14 15
fERETH SM X 24MHz 10 11
16MHz 7
oo Eﬂyﬁﬁ?ﬁ@ﬁw 8MHz "
L 72MHz 7.5
48MHz 6.5
SR I, 36MHz 55
KIHFTE ML 24MHz 45 5
16MHz 4 45
8MHz 3 4
1. WAL, 78477 LAVopmaxFl Lhfuc kmax il g b %k £ 1.
2. AMEEAENI8MHZ, Hfuc k>8MHzI i FIPLL.,
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K16 AEHUMERHURR T ) i R B K L AL A

LRl A B
5 2 £ Voo/Vear | Voo/Vear Ta= Ta= | BHL
=24V =3.3V 85°C | 105°C
P88 Ab T IS AT, TR vy ik
P FERCHR 3 2% M W PR 7% se 4k T 21.3 21.7 160 200
LR R | RHRES A MALE T )
PRI | o e e A TR R, (SR 7
T PN B RCHIE 37 2% Fl i 3 35 s A 11.3 1.7 145 185
FIRAPR (B SALE T 1H)
loo MG 19 FRRCHR 5 e RASE A 110 | 34 ) )
WFITRIRES ‘ : HA
; TN R W HRCHR % 23 A T TR R R A&
GRIR ¥ g o ‘ 2.55 3.2 - -
L HLg PALE T I AT R APIRAS
I 38 P I RC & 35 2% A ST & 14
AT RPIRE, KRR 4 FIRTC 1.55 1.9 32 45
T RUAPIR A
Ipb_veaT # 4 lzjﬂk H (IR 2 FIRTCAL T T 3 R 4 1.1 14 1.9@ 2.2
'gj\:E\ZEE(JIL
1. WARMEIRAETA=25°C FlliA 15 3.
2. HZEATHMNASH, AT IR,
K14 PR AR ARSI, AZHUBT B S8 f Ji v FEZEVpp=3.3V 3.6 VI L5 i & 11 %6} bt
120
100
80 /
x
£ 50 / 33V
b —a—36V
40 /
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O T
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& FE (°C)
% 200944 - STM32F103x464#E T-IF 560582/ (ARiFCVES %, MAMIFHEIR, BFUERERFAE) 29/59




STM32F103x4, STM32F103x6 3035 F /i
EI15 PR ARAEARIIFRARAS T, A5 H LA ) i R AL T FEAE Vop=3. 3V ARI3.6V I it JE ¥ X b

90
80 /
70

60 /

2 33V
40 / —=—36V
30 /

20 ] /

10

H ¥ (mA)

—45°C 25°C 85 °C 105 °C
i BE (°C)

K16 fptUBi S LY e S FELE Vop=3.3VHI3.6 VIR S & (1 %) kb

4.5
4 /-

35

3 /

—a—36V

i #& (mA)

1.5

0.5

—45 °C 25°C 85 °C 105 °C

SR I PRV FE

MCULT PR AF T

® IO AL oA, FEIERS] AN L——VppEiVss(L114).

® A MAMEHEAE T RHARAS, BRARRE B .

@  [NAFAFAE BV 1a) B TE] 3 B f oLk AR (0~24MHZ I D 02545 1], 24~48MHz I 1425
R, i A8MHzZINF k24N 245 4% F 1) o

® BRIV fit B HL R A5 TR 9.
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® {RATIUIINAE I JH (7R : IXAS S B IIAE BE B B RTR Ze /3 B2 BB ) e 24T JE AN 2 freLka
= fhok/4s froike = fewk/2, fancerk = freLka/4 -

RAT S4TSR R e, Al A A N 8 Flashrhiz 4T

) s N
s A A fhewx e | e | o
72MHz 31.3 24.5
48MHz 21.9 17.4
36MHz 17.2 13.8
24MHz 11.2 8.9
16MHz 8.1 6.6
Ak 8MHz 5 4.2 mA
4MHz 3 2.6
2MHz 2 1.8
1MHz 15 1.4
500kHz 1.2 1.2
o | BB T 125kHz 1.05 1
ALY, L 64MHz 27.6 21.6
48MHz 21.2 16.7
36MHz 16.5 13.1
24MHz 10.5 8.2
AT i% A PR 16MHz 7.4 5.9
AR = 4MHz 24 2
2MHz 15 1.3
1MHz 1 0.9
500kHz 0.7 0.65
125kHz 0.5 0.45

1. WAMEEAETA=25°C. Vpp=3.3VIHIR1G 3],

2. MRS S I ADCELRE A4 10.8mALIEAE . 7EN I FRSE T, X s it R 7 FS ADC(&% B ADC_CR2
A7 A I ADONAT Y A 2 388 i1

3. MBI B A8MHZ, frucik>8MHzH JE FPLL.

RA8 MM IR S L A, A A BEACAS A N FFlash s RAM iz 1 T

. (g

s e #H fx e E® | g |

lop AT B AT 72MHz 12.6 53

(9 PR FL A 48MHz 8.7 3.8

36MHz 6.7 3.1

24MHz 4.8 2.3

16MHz 3.4 1.8
bk 8MHz 2 1.2 mA

4MHz 15 1.1

2MHz 1.25 1

1MHz 1.1 0.98

500kHz 1.05 0.96

125kHz 1 0.95
AT F A 64MHz 10.6 4.2 mA

RC i Eﬁﬁ(?}sr'%u 48MHz 8.1 3.2

gg%gn 7 36MHz 6.1 2.5

24MHz 4.2 1.7
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16MHz 2.8 1.2
8MHz 1.4 0.55
4MHz 0.9 0.5
2MHz 0.7 0.45
1MHz 0.55 0.42
500kHz 0.48 0.4
125kHz 0.4 0.38

1. WAEMEEAETA=25°C. Vpp=3.3VIHIR1G 3]
2. ARG W ADCEEHE INAA 10.8mA LI AE . 7R IR, 33X 34 i R A 7ETT ) ADC (1% 2 ADC_CR2
A7 A I ADONAT Y A 2 38 1
3. ANEBI B H8MHZ, 4fhc k>8MHzIN i HIPLL.
A B SR BRI FE
B AN I HLRTE FES T8 19, MCURI TAES&AFun R
® i aMOGI A AL T AR, JFERE SRS E——VppEiVss(JL 7 4K).
® TSN TR RS, BRARRT MU o
® 45 I BUE R 8 sk W T R T A
- KA A AN I Bh
- SR — NI ) A
®  IAETIR LIV fit B HL S F 51 T 3K6.
F£19 A ESN R R

P AN i’ﬁj;f Ay P AN i’ﬁjng py
TIM2 1.2 GPIOA 0.47
TIM3 1.2 GPIOB 0.47
USART2 0.35 GPIOC 0.47
12C1 0.39 GPIOD 0.47
APB1 USB 0.65 mA APB2 ADC1® 1.81 mA
CAN 0.72 ADC2 1.78
TIM1 1.6
SPI1 0.43
USART1 0.85

1. fuek=72MHz, faps1 = fuck/2, fapsz = fucik, TSR TS SR 0 BRIAH -
2. ADCINFFHRSAM: frolk=56MHz, fape1 = froik/2, faps2 = fuoks fapcoik = faps2/4, ADC_CR277 {723 JADON=1.

ZB200944 /] STM32F103x46 5045 T S5 0 s2m  (ARIFX(NES %, MEMIFEIR, BUEXERNE) 32/59



STM32F103x4, STM32F103x6£1EF /it

5.3.6 SMERET PRI

Sk B A4 3 VR A R v T A B I

R RS BOR AT A S A AN BRI, AR N R R AT A R O A A
20 HEUEANAT I Bk

w5 S &M In/ME HRIE XA L:-Riyz
fse_ext FH P ah s it i () 0 8 25 MHz
VHseH OSC_INFr 5| JiH &y P HL 0.7Vpp Vb v
VhseL OSC_INF 5| K A~ L s Vss 0.3Vop
bse) | osc INFEERAE Y 16
tw(HsE)
i ns
(HSE) OSC_IN I Fhak [ frg s i) ) 20
tiHsE)
Cin(HsE) OSC_IN#i A7) 5 pF
DuCywmse) | &=tk 45 55 %
I OSC_|N$§U)\/}% HLIR Vss <Vin £Vop +1 WA

1. B RIE, AEAE P .

K B MR G VR A O ARE S Al

N R SO AT T AN (AN I A4S, PRI R o IR AT A RO A
221 RIS ;i e bk

5 S ¥ Jix B/AME WARE BXE Hpr
fLsE_ext FH P 4 e i () 0 32.768 1000 MHz
Visen OSC32_IN¥i N\ 5| i iy H P HL 0.7Vop Vob v
ViseL OSC32_IN%i A\ 5| MG H~F- H Vss 0.3Vop
ey OSC32_IN At i 1) ) 450
tw(LsE)

. ns
(LS8) OSC32_IN_ 7tk F B s ) 50

trLsE)

Cin(LsE) 0Ssc32_INf Az 41" 5 pF
DuCyqse) | =L 30 70 %
I OSC32_IN%¥i A\ i Vss <ViN <Vop 1 MA

1 MBHGE, AR,
BI17 SN I B R AT I

VHSEH

VHSEL

fHSE ext

A e
e

o

STM32F103xx

ai14143
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K18 AR it 0 A it I e 14

VLSEH

VLSEL

f
shammeE | 5 oscazn @ IL

LI =  STM32F103xx

ai14144b

5 B — ™ S ARG B R B8 7 A2 ) i A SR B

R AN B (HSE) AT A ] —AN4~16MHz 1] it 8 B Z 1 PR 25 /0 e R 3% 28 7= AL o A pn gl i i
{5 AT N R 2 RSN eetf, W e SRRV R S5 0. AN A, iR
FN A7 3 H A 2R ] BE ML SE T 45 7 B 5 D, AU/ NG HE 2 ECRTR S I ARG e I 1) o A R A PR
IRITEA SRR . B2E. RS ESE), WEE AN . (A X B3R 0 R AR e 25 il &
FRATTH U oY R R )

222 HSE 4~16MHz¥s i 24 pE (@)

#e e 21 ¥ iz B/ME | B_EME | BKE =2V ivA
fosc N P o 4 8 16 MHz
Rr S5t H BH 200 kQ
Cu1 R A7 L 2 0 T i _

C¥ | MHATHLIRS) Rs =300 30 PF
. VDD=3.3Vy V|N=Vss

i HSE 4K i 1 A

i2 SEIKE HL i 30pF 1k m

Im e s JA 3l 25 mA/NV

tsurse™ | SRt i Voo RS 2 ms

—_

TR AR R 2 08 G B B G P 2

2. HERAARRHE, Ak,

3. HFCLMICL, SR BRI, b ST B3 (ST )SpF~25pF 2 IR/ a8, JFBRIRAG 428
KA KSR . A CLRICL AT IS, AL I LACL FIC oM AT A1 24 th SR B A S8
(EHEFECL MIC o, PCBAIMCUS I 264 %% B 15 1 (1] LUK M3 1 S PCBR 1138 44 10pF £ 1),

4. HURHBEAE IORFHBLIEL, A0S AT DU S (EMRR SR P72 A0 IR S (R, SFIIRBS P O A
BRI T, U, UURMCUR R (E AN A PEIT, LI xS Hh 1R X

5. toupse L FIEIIIR, JEIKKPE(EREHSE TFRAI L, 1% 19 BB IOBMHZIS X Bl A Sl At
8 P LA, R A3 7 S T A e K

119l FHIBMHz i sy S8 1

T

PRI 4R P8

E: fHsE
125

oy

STM32F103xx

ai14145

1. RexrBUE AR EIE . SR {EZ5R6(HMIRs.
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i3
If

A8 — A AR A W 80 1 i 25 7= A I S BB I b

IR AN B (LSE) nl LM FH—AN32.768KHz 1) it 44/ Bl B i IR A 44 b IR R 2 4 2 A o AT eh iy th (1)
5 RE S T R 23 A R AN e A A, I SR SRR VAT RIS R . RN, IR
A B AL 2 20 W] e SEUT P37 2 105 LI, DAIsl N H 2K BRI S Bl IR PR RSE IS A 0K A4 B
AR SH (A . B RSESE), EEAHNIAE ™) R (PR 3K LA B de A T iR 25 7t 2
FAT T U PR YA A R )

X TCURICL,, EE R E 7 )2 1BPF~15pF Z ][I 257 H 785, FPRE 1B 2R 1 st FEEG 1 Hé 75 o
W FHC U FIC L A MNTZE o it I I8 7 AC A RUIC Lo B9 T T 6460 Hi 1 8 L 219 24
ﬁﬂ@gYCLE’ F—Iifﬁ_ CL=CuxCp2 / (CLl + CLZ) + Cstray! ﬁ‘gbcstray/%g/%gﬁy@gfﬁPCBﬁ?EePCB
TIKHIHELE, & HIHAEE T T2pF £TpF .2 /i

h T AR CL M CLoff s KB (15pF ), s AN it il FH A B L 2 CL<TpF (iR s, ANREAl H A1 230
25 012 5pF (YR 5% o

filtn: nFaEFe 7 AR CL=6pF M1 %5 T H.Csyray=2pF, WICL1=C,=8pF.

%23 LSE Ji¥% 845 (fLse=32.768KkHz2) "

5 25 A BAME | HEME | BKE L::¥ 2
Re St RH 5 MQ
2 LSELKZ) iR Vpp=3.3V, ViN=Vss 1.4 MA
Gm P 25 105 3 5 WAV
tSU(LSE)(4) Ja Bl ] Voo Fa 2 11 3 s

HIZRE VPG, AR A

Z WA LT A T B -

REPEHATBUINRSE I o 4% % 25 (WIMSIV-TINS2.768KHz),  #J LAJRAL LI FE . PENGG 1] it (AR i 7
tsumse) 2 i AU ], IRPFAE AEHSETF 4RI, H 545 2R E M BMHZHR Z X B 1] o XA A2 A — bttt
) Al AR 25 U RAG ], e ] R D i AR R ) AN T T 22 P K

K20 fi32.768KH i Ak st 0 v

PN~

T HE

0SC32_IN D fLse
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5.3.7 WIRHT SRR
TR HRE M S HOR AT RS R R R R R A R OB A A 15 2
7 P EB(HSI)RC R % 28
F24 HSHEY; 4eke @

"s ¥ > 1ix BME | HEME | BKfE LFiA
fhsi kS 8 MHz
Ta=-40~105°C -2 +1 25 %
. - Ta=-10~85°C -1.5 +1 2.2 %
ACCus HS ik % (R TA= 070°C 3 » 5 %
Ta=25°C -1.1 +1 1.8 %
tsu(Hsi) HSIR; #5 5 3 i i) 1 2 us
IopHs)) HSIF%3% 2% LhAE 80 100 PA
1. Vpp =3.3V, Ta=-40~105°C, FRIEHKF5HIEI .
2. TR, AEEAEFE I
{iE A 3 (LSI)RCHR & 4%
%25 LSIw stk
s BH v id BoME | HEME | BOKE L X2
fLs® kS 30 40 60 kHz
tsusy”) LS 4 )3 s i ] 85 us
loowsy® | LSHRS 25 0hkE 0.65 1.2 uA

1. Vop = 3.3V, Ta=-40~105°C, BRIEFRHITLAH .
2. WMZREVHEREH, AEA L,
3. HEMRIE, AEAEFEHNR.

MR T FEAS S 2 1 B[R]

2651 H F) e WEIN A2 AE— N8MHZI\HSI RCHR i #% 1 MEFR By B A5 3 o 0O IR A5 P £ I it ek
I R A AR ST E -

@ (EHLEAAHLE: NP ERCHRG &%

® MBI, I PR R N AR A I BT A FH P I et

FITAT PR IR TR 2 A5 PR 5830 S8 M3 Fi FRL S 5 R O R 4 P A5 31

26 AR AEAR K g I 1)

rSa=) SH &4 WA | BAr
twusteer' | ANBTEHR R e A FHHSI RCH s fift 1.8 us
AU 2 M B (I T 23 Ak T8 AT 0 HSI RCH] it = 2us 3.6
t @ HSI RCIk =2 s
WSTOR LR 2 ey | o) RCHTPHIARE = 2us 54 | "

Ui He o AR DI FE B UM R I 1) = Ss

. HSI RCH £ i = 2us
(1) s e
twustosy | | AEALAE e S 25 M P B e ] = 38 50 us

1. RIS 8] (I MR T 4R 22 P R O — A 9R 2
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5.3.8 PLL%#M:

R27H H 1S H0E FH IR B AL B TR A5 B R O 4 A 15 21 o
%27 PLLEGME:

o gl .
s = miE | nmE | meEd |
- PLLA A R @) 1 8.0 25 MHz
- PLLA A B i 7 22 L 40 60 %
feLL_ouT PLL A% At H i 16 72 MHz
tLock PLLEAH S ] 200 us

1. HGEA VA, AR TR,
2. HEVERMI R GHFEL, M TTHEPLU AR B A ou_ourkh T SLVFIEFA

5.3.9 frfaastrtt
N 47 A7 i e
FRAERE U, TR ESEUEAETA = -40~105°CAH 3.
#£28 INAEALfGZs Rt

Gincd 2% A BAME | sl | BAEY | e
torog 1647 1) G A2 T[] Ta=-40~105°C 40 52.5 70 us
terase TIKF ) BRI | Ta=-40~105°C 20 40 ms
tme HE BRI R] Ta=-40~105°C 20 40 ms

BRI, fhok=72MHz, 244

1, Vop=3.3V 20 mA
lop At A L BRI, fuok=72MHz, 5 mA

Vpp=3.3V

PRI/, Vpp=3.3~3.6V 50 A
Vprog LA 2 3.6 \Y;

1. HBRTHNE, A .
R29 VAT AT il A3 iy RS DR A7 JUI PR

=] B %M BAME" | MY | BRE | A
s | Ta=-40~85°C(J24i416)
N Ffr (B EER 10 W
END Gam (PR BEEIRE) Th = -40~105°C(/24i )y 7) T
Ta= 85°CHf, 100005 5 30
treT bl AR A7 I BR Ta=105°C, 10007k#EEP )5 10 iF
Ta=55°C, 1ix#ES5P2 )5 20

1. WZER VPR, AR .
2. (RIS RAEAE N T AT

5.3.10 EMCkiitE:
TR A2 TE 7 i B 255 P I A AT I 17
DiheEEMS (FE LU PE)
IS AT AT R R I G 1/ O 11 T R2ANLED), XA 4 it b 27 B G0 L 20 7 AR A
1w, LEDNMRFRE/RN THRRI™ 4.
®  FHEH(ESD)(1E CHE AT G BCH ) ie n 25 BT A 5 B2 A TR TR R . XSRS A
IEC 1000-4-2F5 1 .
® FTB: 7EVppfiVss Filiit—A~100pF 1) B2 i in— N B A% B s 11 Kb 38 (O 1) A e ) ) B 28107 A=
DR tEa R . XAMERTFAIEC 1000-4-4 54
O AT AT RG0S E w AR .
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MAALE RA T TR XEHET VT I AN1709 5 X FIEMSZ A A AL AT (I .
#*30 EMSHE

ws S E 23 L1257
v i EAE— /OB, Wi SEsh e R L | Voo = 3.3V, Ta=+25°C, 0B
FESD | . fucik = 72MHz. 75 &1EC 1000-4-2
v TEVop M Ves FiH T 100pF I LA EINA . 5 | Vob = 3.3V, Ta=+25°C, A
EFTE | STy B 52 I 2 ke P, S A B fucik = 72MHz. FF41EC 1000-4-4

BEVHZE S B 00 DAJRE S e 75 ) 1]

FEAFP A TEMC I P RIAEAL, SEAE SR N A BT BT K. NAZERII2, SFIEMCHEfES
H N P AN LA R A3 DA 5K

DIk, @SR A SATEMCHL L, T EE T S EMCAT SR LI

AR

BAFR AR b A2 S R IR,

®  WHOAIR I s

® TUNMUREAL

® CHBIESIAEEHIR AR

R RT BB

IR LI R (R AN AR T Bds il R), vl DU A THIENRST_E G| —MIK R BRAE
di e 5B G N AN RFEERD IR P T S

FEBEATESDIMAR I, ] AR N FH R 0 H s Bt i £E 0 b, 9 B AN s E R T, 3K
50 9 e B2 hn ik AR 1 R AR AN AT R AR R (S LY H 221 AN1015).

R 7 TR (EMI)

FEIBAT N1 B I R I (R L 1/ O 1 I KR2ANLED), Wil ot i RS K ek . XA R SFHINR 755
ASAE J1752/3hriE, X ANFRUERLE T IR 5 | I 17 2

%31 EMIF1E
. B RAH (Fuself
we | sx Py WS (fhseffhowr) s
8/48MHz 8/72MHz
0.1~30MHz 12 12
Vop=3.3V, Ta=25°C,
30~130MH 22 19 dBuVv
Sewt | el | LQFP100ESE: z H
P SAE J1752/3 130MHz~1GHz 23 29
SAM EMIZE 5 4 4

5.3.11 455t B A E (S BUR )
ST SARRIROMIRESD, LU), R (00T, 85 AT A B 0 o
P70
i FLJ HL(ESD)

AL JBCHRL (> LE PRk e 88 i ) B — Ak — A S0 (R P o 2 B A7 0 e B B AT 5 1B L R R R
LA B S R H ARG x (n+ 1) BEHL G . XA £ JESD22-A114/C101 451

%32 ESDx| i KAl

] B &4 KA BxmHY ALY
v 4 L P D) Ta=+25°C, 2 2000
ESD(HBM) | MR 74 JESD22-A114 y
‘ ‘ Ta = +25°C,
,7 \ W
VEespcom | it PRI AR AR (70 FEL 13 A5 A5 1Y ) 4545 JESD22-C101 Il 500

1. hZEE PR, AEE R,
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A8

HT VAR BIERE, T EAE6MAE AT 24N B AN RS AR B
® ARSI, RO R At R s

®  EREAHIA. ARG E /O5 b N
XANARFF A EIAJJESD 78AKE [ L M K BbR U .

33 AU

we ¥ £ KA
LU AR Bk Ta=+105°C, £F&JESD 78A Il 25A
5.3.12 /O3 41k
B AN B

BRARRERIBET, MRS S B L RO & AF IR AT 2. PITAT (1/Ok I #8 2 He A CMOSHITTL.
%34 1/OFRAFTE

=] B¥ %15 B/ME | EME | BAME | A
Vi BN H P R -0.5 0.8
v FRAUEVON, iy N 2 LS v TTL# O 2 Vopt05 | V
" T o™, Ao 2 55
Vi B AR A s -0.5 0.35Vpp
— CMOSi# 1 v
Vi LN SR =N 0.65Vpp Vpp+0.5
v N ORI B i 2 4% rht AR @) 200 mV
| BV 2O A A 2% PR 5%Vpp® mV
Vss < ViNn < Vpp 1
(4 FrEl/ O =
Iikg PN LR TR MA
V|N = 5Vy 3
BV vt
Reu | 99 Bdneeppi® Vin = Vss 30 40 50 kQ
Rep | 99 FhussgrapH® Vin = Voo 30 40 50 kQ
Cio /O | T L 2% 5 pF

FT = 5VA 2.
TR R S TT R P RIR A L . IZE B VRN, ANEAE PR,
A/5100mV,
G SRAEAHAR S A e 1n) FLARIE , DU PR T A6 e T dpe KA
R RN B L B AR R AN EIE R BE S AN T TR I PMOS/NMO S 52 B . 31X NPMON/NMOS IT- 5% ) Hi BHAR
IMZI1E10%).
Fr 1O I #8 A CMOSHITTLAE R (A THF AN E), SRS IE T 2 0™ MCMOS 1. 28 TTL
ZH
® TV
- W Vppse /1t 1[2.00V~3.08V]; i HHCMOSHFEHAL HTTL.
- R Vpp&ENT[3.08V~3.60V]; A HTTLEFHAL S CMOS.,
® XITVi:
- W Vppse /T T[2.00V~2.28V]; i FHTTLE P (HAL 5 CMOS.
- R Vpp & NT[2.28V~3.60V]; 1 HCMOSHHHEHALEFTTL,

arH IX B IR
GPIOGHE FH % NS H 3 1) a] LU e sl b H 22 ik +/-8mARL, I LI +20mA L7 (A 44 VoL ).«
FE N A, 1/OREI T H 0 20 DK B H A B R L 5.2 45 H (1K) 4 %) e KA e A

® i i1/O% H M\ Vpp FIREUK HIG A, 1 EMCUZTEVpp EIRHUK B KIS AT R, AN REEE IS 2500
T KHE (H voo(Z WART) -

o wdN =
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REAR B KHUE (Evss(Z AT ).

R

BT 11O LW MVss EUREH (T HLFLE AT, i EMCUZEVss Eiit i Kis AT v, A Rei

BRAERE UL, 3551 H IS HUSAF H PRI S FIVpp it H R A5 S R 914 44 2. B IO
S TR 3 A CMOSFITTLHY .

K35t A AR

prory M e BuME | Bk | s
VoV | S RO, 48NS IMFER I | TTLE L, 1o = +8mA 04 |y
Vou® | it enor, e84l MIE RS g | 2.7V < Vop < 3.6V Voo-0.4

Vo " B GRS, 2485 | 7] I T A L7 CMOSHi [, lio = +8mA 04 v
Vou® | itk EgHior, 48 SIWIEI i | 27V < Vop < 3.6V 24

Vo™ | it i, A RHTEORA | 1o = +20mA LS Y
Vor@® | vt e S 484N | 1A Ay 1 b 37 2.7V < Vpp < 3.6V Vpp-1.3

Vo O | g, e 3R | 1o = +6mA 04 |y
Vo™ | g, e sl | 2V < Voo <27V Voo-0.4

1. R Ao 2

BRARRE AT, 23641 H K2 B Al A PR Ba SR I i L s A9 15 R O ) 25 AH B A5 21

QEGEIRRT P g AR B KBUE R, [FIIN Lo FRLERI (I A VO BRI AN AN RE B L Ivss o
2. B R o L AUG ZS AR T T 45 IR S R BUE AR, [N 1o ¥ A (T A /O BRI il A AN g vop
3. HMZEBVHfRH, A4 P IL,

B N H AT AR
By N\ E ATV PR ) 5 SOMUERAE 23 704 IE12 A M1 3645

2236 A M s R

MODEX][1:0] B
Z = § ? 4 A
o | 0 # 5t o | ot |
fmax(IO)out ﬁjﬁﬁﬂ?{?(z) CL=50 pF, Vpp = 2~3.6V 2 MHz
10 — - -
tiiojout AR R B TR 125®
(2MHz) — —— C_ =50 pF, Vpp = 2~3.6V 5] ns
triojout A S Y BT TR 125
fnax(ojout | e AHIE? CL = 50 pF, Vpp = 2~3.6V 10 | MHz
01 — .
traoyout S H TR A T I PR ] 2508
(10MHz) R —{ C_ =50 pF, Vpp = 2~3.6V 3 ns
tr(IO)out iﬁtﬂﬁ&%% EE ‘l'ﬂ‘]J:ﬂHﬂEﬂ 25
C. = 30 pF, Vpp = 2.7~3.6V 50
fnax(ojout | e AHIE? CL = 50 pF, Vpp = 2.7~3.6V 30 | MHz
C|_ =50 pF, VDD =2~2.7V 20
" CL = 30 pF, Vpp = 2.7~3.6V 5
(50MHz) trgojout e AR HSE I R FEINIA] | CL = 50 pF, Vipp = 2.7~3.6V 8®
CL =50 pF, Vpp = 2~2.7V 12®
ns
C. = 30 pF, Vpp = 2.7~3.6V 5®)
triojout IR A S AP R TR ) | CL = 50 pF, Vpp = 2.7~3.6V 8%
C.L =50 pF, Vpp = 2~2.7V 12
i ¢ EXT2 il 2 £ 0 21 41 346 5 10 ns
EXTlpw 2 f ik 5

—_

2. EBRPRAE 21905 o
3. HIBHRIE, AR

/O I F33 J3 ] LU i MODEX[1:0]2 & « 2 WSTM32F 10xxxZ: % Tl h A 5= GPIO 1 it B %7 A7 2% (K 1t i .
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21 A N AT TR
A &R 4 8 1A
#H L 50pF | .
e T >
W& (tr+tH) £ 2/3)T, #FH H2ELk 12 (45~55%)
M3 S0pF, 1A B & AR
ai14131
5.3.13 NRSTE | i

NRST 5| il NS HHCMOS T 2, 'CiEH: T MABEWT TG L7 P, Rpu(Z W#34).
BRARRR I, 3741 H 0 S B A8 PRIV ANV pp At H H T A5 & 22 910 S 1F I 245 34
%37 NRSTH| I

1.

s 23 %A B/MA HAUE BKE | Bfr
VIL(NRST)(1) NRST i A% H - H s -0.5 0.8 v
Vinnrst)' " | NRSTHIA i H1F H 2 Vpp+0.5
VhysinrsT) | NRST it 25 45 itk i 7 HiL s 38 e 200 mV
Reu 59 bR R Vin = Vss 30 40 50 kQ
VF(NRST)(1) NRSTHI A JEH ik 100 ns
Vnerst) ) | NRST N 33 ik 300 ns

BT ORAE,  ANEAE P FR .

2. LB By AN ECIE 6 HLBE R IR 7T JT G AIPMOS SEEL. 3XMPMON/NMOS T 5% HLFELAR /N (241 1510%)
K22 @UUBNRSTS GRS

Vpp
b3 A v g ()

RPU

- ~

W AR R L

’

'
l |:|
i
‘i

N

—
N
~

NRsT?

Im UF

—— ’
— -
-
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STM32F101xx

ai14132b

1.
2.

SALME A T B R AR A
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5.3.14 TIME B} 2845 1tk

F38HIH [ S 4 rh e v PRI
A7 KA N S DhRE S | DG HE LR SNSRI ER I . PWM% IR TER, 2 00555.3.12

o

%38 TIMxpk

&g B4 #AF B/ME BKRE L:<FivA
. 1 trimMxcL
t T I35 23 I T
res(Tit) frvxok = 72MHz 13.9 ns
; CH1 A2 CHA 1) & I 4% A0 3 i B i 0 frimxcLx/2 MHz
=T # FriwoLk = 72MHz 0 36 MHz
Restim R iNE e S 16 (A
¢ MIERET NIRRT, 1647 T2 1 65536 trimxcLk
COUNTER =
AR R S frimxcLk = 72MHz 0.0139 910 us
65536 x 65536 trimx
tmax_count | EKTATREMI 4L TIBCLK
fTIMxCLK =72MHz 59.6 S

1.

PPCH: RIS T34239, 43 S Nt 5 o0

TIMx&—AMEH L FR, ARRTIM1I~TIM4,

5.3.15 @ {5#E
12CH: O
B A T 3 B, 6 3941 L 1) B 502 6 FHU R 5T B, Fr B2 IV o (3 FHLFL P 74 2 2R O 1 4% P I 751 )

STM32F103xx I 4 78 if FIPCH: D45 A BREIPCIBAS Bis, (HAT 1 1 Bisil: SDARISCLAS " B0 T
HISIR, N E N TR R N, 725 ATV op 2 [0 FIPMOSHE R ], {EATHARAFAE

%39 1PCHz M

PN~

A
He

| I (SDAFISCL) IR 7175 ,

Z )L555.3.1277,

e 2% Frrerre” thagrcM@ g

B/ME BAE B/ME BAE

twscLy) SCLHI &M i 1] 47 1.3

tuscih) | SCLIS Bt ] 4.0 0.6 He

tsu(son) SDAE I (1] 250 100

th(spa) SDAKHE PR FF I 7] o® o 900®

::zzf; SDARISCL L THH T 1000 | 20+0.1C, | 300 ns

ziz:) SDAFISCL T &) 300 300

thsTa) TEAR 4 O RRISF[R] 4.0 0.6

bostay | S0 TF 4 P 3 47 06 "

tsu(sTo) 15 1 R4 A ST IR ) 4.0 0.6 us

twsTosta) | 15 IEAAF B TFUR A5 AF I ) (G 28 2 ) 4.7 1.3 us

Co (5% JERSFIES dik=4 400 400 pF

T RIE, AEAF R .
ik FIFFHERL R PRI A%, ook UK T-2MHzZ. ik BIHOE IR P A%, fpoki L AUA T-4MHzZ.

WRASEER ALK SCLAE 5 IR P I 18], D) 853 A2 T 4% P (K e R AR I 1) o

T EESCL T FRUS AR 8 LRI IX I, ZEMCU P A2 RIE SDAYE 5 _E 52 2>300ns ) R 358 e 1]
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K23 12C LAk T A v s ()

VpD VpD

47 kﬂg STM32F103xx
4.7kQ 10002

) ® * SDA
I2C R & { 1000

SCL

ER R IE &

ai14149b

1. WE S %E TCMOSH > 0.3Vppfl0.7Vpp.
#40 SCLSI# (fockq = 36MHz, Vpp = 3.3V)(V@

12C_CCR¥{&
fscLkHz) Rp = 4.7kQ
400 0x801E
300 0x8028
200 0x803C
100 0x00B4
50 0x0168
20 0x0384

Rp = #Mi bR HBH, fscL = PCIRJE .
2. X T200KHzZ e A7 (R, B 1 2 1 45% . 6 T el S, S K 25 B 42% 0 X ARG e T ¥ b o op
FTCHLA (A

SPIE: Ok

BRAERE UL, K415 H IS EOR A IR, fooLdR AV ppfit H HL 457 A RO £ 4 115 31
ok N 2 T BES I BII(NSS . SCK. MOSI. MISO)H s, 2 0L555.3.1275,

%41 SPIEHED

-

#s ¥ %A B/ME | BRME | B
A 0 18
fsok | Sping g . MHz
1te(sck) A 0 18
VSO0 | SPINE LRI FREII | Suild C = 30pF 8 ns
f(SCK)
tsunss)” | NSSHEL N [1] AR 4tpcLk ns
thnss)® | NSSRFR ] M 73 ns
(2)
EW‘SCK”’(Z) SCK R [ i ] T, feok = 36MHz, T4l R Hi=4 50 60 ns
W(SCKL)
N e | SPI 1 ns
tsu(MI)(z) Fnim NI TR, 3R SPI2 .
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tsusn® | BURHNEE ST ], AR 1
SPI1 1
ton® | B AR R, RS
SPI2 5 ns
thisn' Bt NOREFIT [R], MBS 3
MR, fpcik = 36MHz, T4 & $i=4 0 55
taso®® | Btk Dy e L 2 ns
M, fpoik = 24MHz Atpcik
taisso) 2 | B H A oI ) M 10 ns
tuso) | KA 8o il WA (B BEILI 2 ) 25 ns
tumoy | i A R ) FE (R 2 ) 3 ns
thso)® ML (e 2 5 25
SO Sl R 1 AR ns
thimo) ERA(EREIAAT 2 J5) 4
1. FEWUF ISP EE— D
2. WMZEEVHEEH, NEAF=H IR,
3. E/AMERIRS) N ], B R s IE A 3RS B B B K AT
4. F/MEFRIFEAH BN, B E R R R L B T B A R KR )
K24  SPIN /7K — WEEUHICPHA=0
NSS#IA | I
+—lp(SCK
——igUfNSS) ] le——— th(NSS) —m
CPHA=0 1,( ] =
'v‘é CPOL=0 e \ ”_\__
X w( 4 5
5| gmo _luisad) —
= el D
la(s0) +¢— y(S0) +e— h(so) lr(SCK) ldis(SQ) -
_ tf(scK)
MISO (|| e b B 6~ 4 it
t&su(SI) >
MOSIi A AR wAme~l X @ARiER X
‘—‘h(SI}—'
ail4134c
K25  SPINFE — M RICPHA=1("
NSS#i A \ /
‘SU(NSS}:*—h: [ to(SCK— th(NSS) 1+ >
CPHA=1 £ : ; : :
=] cpozo MJ \
™ W(SGKH) L Y : : | :
b gggt} _‘\N(ﬂ‘&]_\'—y_\;\_/:_“ : ‘:
J: :i t vl i tisc :i : ,
ta(SO) ——je- e o ‘h(SO)ﬂ—n_t;((SCKKer) ‘d:s(SO)—d—hi
MISOfi SEITIT 1 617 T -
o (S1) ———d th(sl)—
MOSI6i A ARA mame-1 X WARER X
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K26  SPINFE — it

P ¥
NSSHi A
— 1c(SCKj—>i
[ CPHA=0 i ; . ,
xS W A W A U
S| cPHa=0 i : ! : ¥
m II : 1 : :

< [cPHA=1 _/_\_/_\_ ' .
& | cpoL=0 \ : : '\
S| crHa=1 N : : i
@ | CPOL=1 —\_/—\_/—- ; )
DPITEPIIG <o S m— e ioon
MISOf A ) ST wame-1i ] X wAmiEs X
:rd—th(Mi)—h i
MOSIi X  wsimEe | ot 6~k LD
ty(MO) «—» th(MO) e
ai14134
1. JUE A B E T-CMOSHLF: 0.3VppH10.7Vop.
USB# 1t
USB(4xi )8z 11 il ik USB-IFAGIE .
%42 USB)H 3l a]
5 25 BXE Bpr
tstarTup' USBI & 28 J3 Bl st 1 us
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