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1.1 iR

BL32F0100 fi#z il #3#5%k Arm® Cortex®-MO W i%, fx i LAEAIZAIIA 48MHz. N E
16KB md (it ds, JFEEA 7R 1 1O Ji AN B H . A il 14> 12 A2f ADC.
1/~ 16 fmBER 8% 14> 16 Al E I 8 A 14> 16 AR ACE I 2%, I S Ar vk il (5
FeH: 2 USART #H. 14> SPH#EHF 14~ 12C #:1.

AP RS TAER L)Y 2.0V ~ 5.5V, TAEREVEE GRS 4 -40°C ~ 85°C 1)L
AVRLAT -40°C ~ 105°C (4R i Tl . P& 2 Mg o TARRE ORI R DR T O oK. 3K
SR EIAMRACE, AR A AR SRS S T 2 RN &

o TR

o LLFH

o HIHLEEHI

o ItH

o WK

o RHBT B

e 8/16 fi MCU F+2%

A7 R QFN20 Al TSSOP20 #f 2 % 2K.

1.2 FERA
s ME5ARZ
— 32-bit Arm® Cortex®MO0
- LAEHA AL 48MHz
o fPf#AR
- 16KB Flash 77t #%
- 2KB SRAM
o INEh. AL YA PR
- 2.0V ~55V fiti
— L/ E 7 (POR/PDR) . Al gmfE HE W28 (PVD)
— Wik 48MHz HSI =i iR 4%
— itk 40KHz LSI R IR % %%
— SCHFf i 48MHz AN Bl N (HSE, d#id OSCIN 51D
o KTNFE
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- ZRMRIhFERE L, F5: BEAR (Sleep) . f#Hl (Stop) FANRE{=HL (Deep Stop)

5 ME I #%

- 1416 £ 4 MR LEFIERN S (TIMD , "4 4 5 PWM =k 3 8 5.4 PWM
K, R OLEAIR T PWM B, SCRFERSE X B AR 42, SCRE PWM
o AR A

- 1416 A7 4 JEIEE FHEREE (TIM3) , "%t 4 3% PWM Bilfisk 4 BN GES,
SRR R AR RS A IE A G i 28 IO ARAD , SCHF IR 2l A

— 14~ 16 AAEASERTEE (TIM14) , Wit 1 2% PWM B3k 1 BRI 5

- LANECE 7SI B i RE A T 1M E R &4 (IWDG)

— 1/ Systick sEIf#F: 24 7 HIRETT

Z ik 18 MR 1/O iy H

— P 11O BT LAWHAZR 2] 16 NSRS i

— VA i V3 AT N B AN = T Voo IAE 5

Zik 4NN

- 24 USART #:1 (3ZkF SPI#520

- 14 12C &N

- 14 SPI M

1A 12 B ds (ADC) , SCHFR R 1ps ¥4t (a]) (IMSPS Kif%) , BLE 8

ANHMEGETE A 1AL SR AR ) B 2 R A e

CRC IHH Ht

96 fi 5 friE— ID (UID)

PR

- AT D (SWD) B

A B VS BB AL -40°C ~ 85°C Tk AL -40°C ~ 105°C (14 & Tl A

TAER R VE RN 2.0V ~ 5.5V

K] QFN20 fll TSSOP20 #f2%
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WER

2 TEER

21 TR
*2-1 TR
CPU frequency 48 MHz
Flash - KB 16 16
SRAM - KB 2 2
16-bit GP 1 1
Timers Basic 1 1
Advanced 1 1
USART 2 2
Interface s 12C 1 1
SPI 1 1
GPIO 18 18
12-bit ADC Modules 1 1
Channels 8 8
Supply voltage 2.0Vto 5.5V
Temperature range -40°C to 85°C or -40°C to 105°C (Suffix V)
Package TSSOP20 QFN20
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3.1

RGHER

iHid

Flash

| AHB - APB1

Flash Controller

SRAM

Sl 1
| CPU

Arm® Cortex® - I

: MO |

| NVIC/WIC :

: SWD |

|

IAHB
I I I I

RCC CRC

PORT x

TIM1 - TIM3

<

TIM14 —T— I2C1

SPIL —1— IWDG

PWR —I— SYSCFG

EXTI —1T— DBG

USART1 —— USART2

ADC

K 3-1 RGHEE

BL32F0100




3.2  HEMEAN

Arm® ff] Cortex®-MO 4bHH &8 /2 i —ARIHR AT Arm ALBESS, B S8 MCU 1 75 ZEE 41t
TACEAN TG 4005 A E . IR R IhHE, [N AL s it Sk g At
T 2R G 8

Arm® [f] Cortex®-MO & 32 {7 (1) RISC Ab¥i#%, FEALAAMOIRIGRE, TEIEF 8 fl 16 1R
G AP 7 1] R AE T Arm YA e g

AP A B K Arm 0, RIE 5 BTE R Arm TR AR

3.3  EB&EAN

SRR — AHB HIERE, —4> AHB BRI —/MFEH APB B4k, AHB £k
4% (RCC, GPIO #il CRC) i#id AHB HEMHFEE RG M LkIEHE. 7 APB il AHB 4
2 [AEREES AHB2APB M/ T Al 554 . 4 APB 272812547 8 17 16 {7 Viil, APB & H
HARTER 32 62, [FRERT, AHB2APB it B 4 [H 34 5 Thfg .

3.4  FHESRBBR
#* 3-1 P a R
Bus Address range Size Periphera

0x00000000 - 0XO0003FFF 16 KB Mapped to Main Flash memory
0x00004000 - OxO7FFFFFF ~127 MB Reserved
0x08000000 - 0x08003FFF 16 KB Main Flash memory
0x08000000 - Ox1FFDFFFF ~383 MB Reserved
0x1FFEOO0QO - OX1FFEQ1FF 0.5KB Reserved

Flash 0x1FFEO0200 - OX1FFEOFFF 3 KB Reserved
Ox1FFE1000 - OX1FFE1BFF 3 KB Reserved
Ox1FFE1COO - OXx1FFFF3FF ~256 MB Reserved
Ox1FFFF400 - OX1FFFF7FF 1 KB System memory
Ox1FFFF800 - OX1FFFF80F 16 B Option bytes
Ox1FFFF810 - OX1FFFFFFF ~2 KB Reserved
0x20000000 - 0x200007FF 2 KB SRAM

SRAM
0x20000700 - Ox2FFFFFFF ~255 MB Reserved
0x40000000 - 0x400003FF 1 KB Reserved
0x40000400 - 0x400007FF 1 KB TIM3
0x40000800 - 0x40000BFF 8 KB Reserved

APB1 0x40002800 - 0x40002BFF 1 KB Reserved
0x40002C00 - 0x40002FFF 1KB Reserved
0x40003000 - 0x400033FF 1KB IWDG
0x40003400 - 0x400037FF 1 KB Reserved
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Bus Address range Size Peripheral
0x40003800 - 0x40003BFF 1 KB Reserved
0x40004000 - 0x400043FF 1 KB Reserved
0x40004400 - 0x400047FF 1 KB USART2
0x40004800 - 0x40004BFF 3 KB Reserved
0x40005400 - 0x400057FF 1 KB 12C1
0x40005800 - 0x40006BFF 5 KB Reserved
0x40006C00 - 0x40006FFF 1 KB Reserved
0x40007000 - 0x400073FF 1KB PWR
0x40007400 - 0x4000FFFF 35 KB Reserved
0x40010000 - 0x400103FF 1KB SYSCFG
0x40010400 - 0x400107FF 1 KB EXTI
0x40010800 - 0x400123FF 7 KB Reserved
0x40012400 - 0x400127FF 1 KB ADC1
0x40012800 - 0x40012BFF 1KB Reserved
0x40012CO00 - 0x40012FFF 1 KB TIM1
0x40013000 - 0x400133FF 1KB SPI1
0x40013400 - 0x400137FF 1 KB DBGMCU
0x40013800 - 0x40013BFF 1 KB USART1
0x40013C00 - 0x40013FFF 1 KB Reserved
0x40014000 - 0x400143FF 1 KB TIM14
0x40014400 - 0x400147FF 1 KB Reserved
0x40014800 - 0x40014BFF 1 KB Reserved
0x40014CO00 - 0x40017FFF 13 KB Reserved
0x40020000 - 0x400203FF 1 KB Reserved
0x40020400 - 0x40020FFF 3 KB Reserved
0x40021000 - 0x400213FF 1 KB RCC
0x40021400 - 0x40021FFF 3 KB Reserved
0x40022000 - 0x400223FF 1KB Flash Interface
0x40022400 - 0x40022FFF 3 KB Reserved

AHB 0x40023000 - 0x400233FF 1KB CRC
0x40023400 - 0x47FFFFFF ~127 MB Reserved
0x48000000 - 0x480003FF 1 KB GPIOA
0x48000400 - 0x480007FF 1 KB GPIOB
0x48000800 - 0x48000BFF 1 KB Reserved
0x48000C00 - 0x48000FFF 1KB Reserved
0x48001000 - OX5FFFFFFF ~384 MB Reserved

BL32F0100
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A PR K 16KB (1N B INAAF ifa%, A7 R e A -

3.6 SRAM
A7 ki ok 2KB N B SRAM.

3.7 NVIC A 7= iy B i B 1 ) & 2Uh Wi il 25, B2 40 B 22 A 0] B i v 7 a8 1
(A FE 16 4~ Cortex®-MO FHWiZk) 1 4 ANwlgmfR il et
o BRI NVIC AEEIE B AL () F B B 4k 28

o rhlbTIAE N DAL B REE N A%

o EHREMNVIC EH

o FRVFHIKII FIH AL

o SLFRMEF B E LSRG

o SCREITRIEE RIS

o HEMRFALIIIRE

o hHWNRFIE AZIKE, LTSGR R

DA/ b SR AR 5 e o T T

3.8 EXTI

HRER AR g (EXTD B8 2Nl s, Mok B 10 51 H P A21k, i
7P kT SR K . BT 10 SR DLE SR ] 16 NAME Pk . B> rh W e 5 s I
xK, BURHSBRMARS CETHG. TRBEIGAE) « —MERRSTFEELgR o
A HFWHE RPN .

EXTI AT LIS I 2 K o 98 2 /N T A B APB i 2RI B 9 1 P22 A

39  E&EZ)

B 32 R, AR LB DA P RN R
e HSI48MHz

e LSI40KHz

e HSE

BL32F0100
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BL32F0100

LSI Lsi
40kHz
HSI . HsI
48MHz
D|V 6 HSIDIV
PBO HSE
K 3-2 RGN R

RGBT BT P S5 I A B e %

e HSI-HSI 48MHz i

e HSIDIV - HSI 48MHz [¥] 6 74, R 8MHz %t

e LSI-LSI40KHz it

e HSE— M OSC_IN (PBO) 5| # 8 shda A

ARG E G /EN CPU I AHB R4k 4, CPU Ml AHB &2k i TAEMIR N
48MHz. APB &4 m LAESZ A AHB S 20 AH [ o

FERALE, WA HSIDIV  (8MHz) 1E BRI RS 4, BE/E Ik £AEH HSIL LSI
B HSE 1EJRT i . 4 WS DI BSR40, RGox Ak S ehis B, e
WNIRIAR G 3 o SRR, W SRAERE T A SCH R ITT O, = AR R IR R

3.10 RBIER
M A Flash 23,

3.11 ftEFR

o HXL VDD Gl 11O 1A T G4, Voo B LA fL S G /2 2.0V ~ 5.5V,

o A=A M) VDDA 5, VDDA fil VDD fEi5 i W%/ —ic, VDDA N
ADC. A, R &M PLL MIBLE L, FARBET 1 TAE iR Ve E S
B SRR

3.12 ftelasss

12



AP AR T ERE AL (POR) /RN (PDR) HLES, iZHIERIRALL T TR,

TRUER G AT 2.0V I TAF; 24 Voo (IR TBOEBIME (Veoreor ) I, BE&HTTREAL R
&

BN o

AR — A AR R A2 (PVD) , EWAY Voo/Vooa AL 35 R{E Vewo IR,
2 Voo (& T 805 T BIME Vevo B P2 AR, S IRTALERFE 3 ] LR 2515 B B s il 25 4%
N2t PVD I Re TR @y A .

3.13  EEIRVAIESE F p i R O R B0 400 o B R P S A B TR R . R
T SRR P AT R I B b T TAEIRZS

3.14  RIHFBREI 70 CRHE IR, W) DUZE BRI R SN I6) i 52 o e i
{22 6 3k ) 5 B P16

P PR AR X,
FEMEIRAE S, WA CPUFIE, A Akl T TARIRE I T E K AL v Wi/ i i CPU.

EHAER

FEORFF SRAM AIZF A7 88 R A ERITEOL T, A= WU AR BUA BIBAR I B RET #E. EEHL
AR, HSI RS &A1 HSE SRR aoC ] o Al DUE R AR — BB AR EXTI (5 S
Pl g MAF UL, EXTIF 5 W DU 16 MM 110 Hz—. PVD %0 i A (E

=]

T o

HEEHUER
SENEGORE 5, HEEWS X R EARA R REHAE.

BARTIFERL T AN BOIRS IR 3-2 fros . ot

o Power Down F/nithisi, [k Flash #ME 2 2%
o Optional  #7RAMEC AT I I B IC BT 3ok

o ONRRTLIE

o OFF ZRIIAER M

o Retention F 7~ % B H GIE A

BL32F0100 13



ThRe i

#® 3-2 ARTFAE T RAMBEIRES

Module/Mode Run Sleep Stop Deep Stop
Max. Freq. 48MHz 48MHz 40KHz 40KHz
PVD Optional Optional Optional Optional
POR ON ON ON ON
CPU ON OFF OFF OFF
SRAM ON ON Retention Retention
Flash ON Standby Standby Deep Standby
HSI Optional Optional OFF Power Down
LSI Optional Optional Optional Optional
IWDG Optional Optional Optional Optional
ADC Optional Optional OFF OFF
Other Peripherals Optional Optional OFF OFF
1/0 Optional Optional Retention Retention
315 R HRME 1M

AP AE LA SPOERN S LNEAER 8. 1M EAER S LS T ER 88 14
RO EN 8. NRE T M hEnt 8. WAEN 48 FEACEI ST RE

* 3-3 e 2R IhAE LL

Type Instance | Resolution C;oun_ter pre-divider DMA Capture/compare | Complementary
direction request channels output
Advanced TIM1 16-bit up, down, |, 4, geeag No 4 (no capture) 3
up/down
General TIM3 16-bit up, down, | 4 65536 No 4 No
purpose up/down
Basic TIM14 16-bit up 1 to 65536 No 1 No

REEHEN A (TIM1)

A E R R 16 AT A 4 AN TR UK A AN PWM RS, E RH
OB H N AN PWM e, 3 ] DA 2 i e B (38 P e i 3 o DU A7 ()38 33w DA
I

o LI

o A PWM GAZalrfixd 7

o Bk

M &y 16 (@ Fl s i 230, 25 TIM3 @i 8 A AR ThAE. B8N 16 A PWM R4
axitt, e HRA 2R (0~100%) .

IRZIhEEHRSSIEA ) TIM & I 25 HH IR, RS AL A ), DRIk o s il e 128 vl DLo@ i s

BL32F0100
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I S EEE DAL S TIMGEIT 85 P A AF, $RM R sF MR ThRe. AR, 11
] AR AL .

BHERS (TIM3)

P A E T 1 16 Al ER S (TIM3) o ERESE —A 16 LA E S0 in /s
TR —A 16 AT RS 4 MO @, RASEE AT TR R
B PWM A ke 5 200 o 38 P i I 2 0 i B o s N B 8 T R A i B
A LA, $RAtFERD s R Thag .

XL I 2 IE RE NS A M B ARAD B IS S, BARALEE 1 ~ 4 DNEIRERABR TR .
AN I 25 1 PWM 4 HH BT Ay f6] S ) 2 v

FEVRBEN, TR vT AR R 4

EARERE (TIM14)

PN E LA EAGER SR (TIM14) , RAER 88— 16 hrit8ds, SCFFE S,
RIS B3 — A 16 AL T ARAS A 1 ANJSmaE, AR v] T I
. FrH ERE. PWM S Bl ik h A e

MIrE I (IWDG)

MO IE TR FET —A 12 SER ki s Al — A 8 AR T Aias, e th—A P sr
(1] A0KHz (¥R G AL HERT 8. PRONIX MIRG SRS T i 8h, BT LA wig 47 T B
e B LAATE RGUR A M N R AT RESE A H BUE R E R R
B, JE I IR I R DURC B R A B R BN E T R, TR TR B

4.

FOMIEREME (Systick) /M ERT B G T F SehHRE RS, ] 24— M
Mo, A TR

o 24 RIS

. TR

o HIPECEN O A AT R G

e

3.16 GPIO

B> GPIO 51 AT AR B A B st CHESR TR D« SN ClFERA A Bhr el R )
RSN RESG 1 . 2 $GPIO 51 IR 58 7 BB B RSN T . R/ EI R DL
T, 1O SIS D REFT LU — M E IR AEBUE, CLB RSN SN /O 74

BL32F0100
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3.17 USART

ArEar N E 2 AR EP DR PRGSOk %R (USART) #:0. USART N AT AR
#E NRZ 525 8347 B 4 Q0 A U A A 00 T4 A2 460 ) SR G P o A B M3 i 4 B P
BRI SCFFTIZ PR CRIRREEOR DO E D) o 3CFF LSB. MSB iU B, SCHF 8
Al 9 A7 n gm AR, SCFF 0.5/1/1.5/2 A b FLE . SCRFIRIAD Bl 0 B m) a5 A2
BT HLRIAAE . SCRF SPIAE . CFFi = 6Mbps B3 .

3.18 I2C
AP AR 1A 12C 80, fe% TAET 2 AR, Eps#ER R (100Kbps) #1
Pkt (400Kbps) . 37HF 7 7Bk 10 f7 T4k

3.19 SPI

AFEmF AR LN SPIHEET . SPIEOEME ERT, nlicE REm 1~ 32 6. FREA &
Ki#Z 24Mbps, MR Ki# % 12Mbps.

3.20 ADC

PR LA 12 AR A T B s (ADC) , SCHFiEiA AIMsps Bl R, FLE 8 4N4h
HOEER 1 AR . CRRRIR. REIARES R . SCRHMERT SRR, R
LA TE P A BB HE AT . BT AN BN A Sl AR A T L B E RO A A (39
A o WEBEER T RENESH oL, 16N rl AR A 1 e HE 5O i d e
PRI AR

BAE 114 Dh e Ao VP IR RS e A — B BB A P FdE, M E S B TER 3

RS, A=A

T8 P 5 BN 85 R v s L A I S, TR R N EERE S ADC Mo JEIE R B, B

SCHURS (1) ADC KA Z 455 o

ot

3.21 CRC

CRC (fEIRTLAKE) tHHE AT E W2 R AR, N—4 32 M Ed 7= 4
—ANCRC 4. fEMRZMIM AT, BT CRC A AT IF SR A Me A i — 8. 7F
EN/IEC60335¢+1 prdEfITu N, B ft 7 — Ml NAF A7 2 BRI T, CRC MR Bt
AL T SER b R 25 4, I S TERE BRI AR BOZ AR 7 AR (2 4 R T

3.22 SWD
Ptk Arm FRAERI P 2R &R AT R 0 (SWeDP) .

BL32F0100
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51 E SRR ThRE

51 fle X & B Ve

4.1 5l HE
4.1.1 QFN20 3| 4%

PA11/ USART1_SCK / TIM1_CH2 / TIM14_CH1 / TIM3_CH1 / ADC1_VIN[4]

PA2 / TIM1_CH2N / SPI1_MISO / TIM3_CH2 / ADC1_VIN[5]
PA15 / SPI1_NSS / TIM1_CH3N / SPI1_MOSI / TIM3_CH3 / ADC1_VIN[6]

PA3 / USART1_RX / USART2_SCK / SPI1_NSS / ADC1_VIN[2]

PA12 / USART1_TX / ADC1_VIN[3]

PA13 /SWDIO / USART1_RX / USART2_RX /12C1_SCL/ SPI11_MISO
PA10/SPI1_MISO / TIM1_CH3 /TIM1_CH2/MCO / USART1_TX
PA9/SPI1_MOSI/TIM1_CH2N / TIM1_CH1/TIM14_CH1/TIM1_CH3N
PA8/SPI1_SCK/TIM1_CH2/12C1_SDA / TIM3_CH1

PA7 /SPI1_MISO / TIM1_CH1N/ TIM1_CH2N/MCO / TIM1_CH4 / ADC1_VIN[7]

PA14 (NRST) / SWCLK / USART1_TX / SPI1_SCK
PBO/ OSCIN / USART2_SCK / ADC1_VIN[1]
PB1/USART2_RX / ADC1_VIN[0]
vss
PA1/ USART1_SCK / USART2_TX / 12C1_SDA / SPI1_MOSI

e VSS

vDD |

PAS5 / SPI1_SCK/ TIM1_CH1N / 12C1_SCL

PA4 / TIM1_BKIN / 12C1_SDA / TIM3_CH4
PAG6 / SPI1_MOSI / TIM1_CH1 / TIM1_CHIN / TIM1_CH3

PAO / SPI1_NSS / USART1_RX / TIM1_CH3N / 12C1_SCL / TIM3_CH3

K| 4-1 QFN20 3| 44

BL32F0100
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4.1.2 TSSOP20 B| 44

PA11 / USART1_SCK / TIM1_CH2 / TIM14_CH1 / TIM3_CH1 / ADC1_VIN[4]
PA12 / USART1_TX / ADC1_VIN[3]

PA3 / USART1_RX / USART2_SCK / SPI1_NSS / ADC1_VIN[2]

PA14 (NRST) / SWCLK / USART1_TX / SPI1_SCK

PBO / OSCIN / USART2_SCK / ADC1_VIN[1]

PB1 / USART2_RX / ADC1_VIN[0]

vss

PA1 / USART1_SCK / USART2_TX / 12C1_SDA / SPI1_MOSI

VDD

PAO / SPI1_NSS / USART1_RX / TIM1_CH3N / 12C1_SCL / TIM3_CH3

NN

w N

© ® N o u »

20
19
18
17
16
15
14
13
12
11

NN

PA2 / TIM1_CH2N / SPI1_MISO / TIM3_CH2 / ADC1_VIN[5]

PA15 / SPI1_NSS / TIM1_CH3N / SPI1_MOSI / TIM3_CH3 / ADC1_VIN[6]

PA13 / SWDIO / USART1_RX / USART2_RX / 12C1_SCL / SPI1_MISO

PA10 / SPI1_MISO / TIM1_CH3 / TIM1_CH2 / MCO / USART1_TX

PA9 / SPI1_MOSI / TIM1_CH2N / TIM1_CH1 / TIM14_CH1 / TIM1_CH3N

PA8 / SPI1_SCK / TIM1_CH2 / 12C1_SDA / TIM3_CH1

PA7 / SPI1_MISO / TIM1_CHIN / TIM1_CH2N / MCO / TIM1_CH4 / ADC1_VIN[7]
PA6 / SPI1_MOSI / TIM1_CH1 / TIM1_CHIN / TIM1_CH3

PA5 / SPI1_SCK / TIM1_CHIN / 12C1_SCL

PA4 / TIM1_BKIN / 12C1_SDA / TIM3_CH4

K 4-2 TSSOP20 5| {1434

BL32F0100
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® 4-1 51 E X

42  BHEXE

QFN20

TSSOP
20

Name

Type
@

1/0
level
(2

Main
function

Multiplex
function

Additional
function

PA14
(NRST) ®

I/0

TC

PA14

SWCLK
USART1_TX
SPI1_SCK

PBO
OSCIN

I/0

TC

PBO

USART2_SCK

ADC1_VIN[1]

PB1

I/0

TC

PB1

USART2_RX

ADC1_VIN[0]

VSS

VSS

PA1

I/0

TC

PA1

USARTL_SCK
USART2_TX
12C1_SDA
SPI1_MOSI

VDD

VDD

10

PAO

I/0

PAO

SPI1_NSS
USARTL_RX
TIM1_CH3N

12C1_SCL

TIM3_CH3

11

PA4

I/0

PA4

TIM1_BKIN
12C1_SDA
TIM3_CH4

12

PA5

I/0

PA5

SPI1_SCK
TIM1_CHIN
12C1_SCL

10

13

PAG

I/0

TC

PAG6

SPI1_MOSI
TIM1_CH1
TIM1_CHIN
TIM1_CHS3

11

14

PA7

I/0

TC

PA7

SPI1_MISO
TIM1_CHIN
TIM1_CH2N

MCO TIM1_CH4

ADC1_VIN[7]

12

15

PA8

I/0

TC

PA8

SPI1_SCK
TIM1_CH2
12C1_SDA
TIM3_CH1

13

16

PA9

110

TC

PA9

SPI1_MOSI
TIM1_CH2N
TIM1_CH1
TIM14_CH1
TIML CH3N

14

17

PA10

I/0

TC

PA10

SPI1_MISO
TIM1_CH3
TIM1_CH2 MCO
USART1_TX

15

18

PA13

110

TC

PA13

SWDIO
USART1_RX
USART2_RX

12C1_SCL
SPI1_MISO

16

19

PA15

I/O

TC

PA15

SPI1_NSS
TIM1_CH3N
SPI1_MOSI

TIM3_CH3

ADC1_VIN[6]

BL32F0100
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1/O . . -
TSSOP Type Main Multiplex Additional
QFN20 20 Name @ I%gfl function function function
TIML_CH2N
17 20 PA2 110 TC PA2 SPI1_MISO ADC1_VIN[5]
TIM3_CH2
USART1_SCK
TIM1_CH2
18 1 PA11 1/0 TC PA11 TIM14_CH1 ADC1_VIN[4]
TIM3_CH1
19 2 PA12 1/0 TC PA12 USART1_TX ADC1_VIN[3]
USART1_RX
20 3 PA3 10 TC PA3 USART2_SCK ADCL_VIN[2]
SPIL NSS

I=%IN, O=%ith, S=HJi, Hiz=mMH
TC: #3410, #ANE AL VDD HE

24 RCC_SYSCFG /] SFT_NRST_RMP fi#ff B4 1 &), PAL4 #HLEH NRST 4MHBE N,
H AR T 22 DR 4F 4us

43 SIMEH
% 4-2 PA 3 O D)t 8 H AFO-AF4

Pin AFO AF1 AF2 AF3 AF4
PAO SPI1_NSS USART1_RX | TIM1_CH3N I2C1_SCL TIM3_CH3
PA1 - USART1_SCK | USART2_TX 12C1_SDA SPI1_MOSI
PA2 - - TIM1_CH2N SPI1_MISO TIM3_CH2
PA3 - USART1_RX | USART2_SCK - SPI1_NSS
PA4 - - TIM1_BKIN 12C1_SDA TIM3_CH4
PA5 SPI1_SCK TIM1_CHIN - I2C1_SCL -

PA6 SPI1_MOSI TIM1_CH1 TIM1_CHIN - TIM1_CH3
PA7 SPI1_MISO TIM1_CHIN TIM1_CH2N MCO TIM1_CH4
PA8 SPI1_SCK TIM1_CH2 - 12C1_SDA TIM3_CH1
PA9 SPI1_MOSI TIM1_CH2N TIM1_CH1 TIM14_CH1 TIM1_CH3N
PA10 SPI1_MISO TIM1_CH3 TIM1_CH2 MCO USART1_TX
PA11 - USART1_SCK | TIM1_CH2 TIM14_CH1 TIM3_CH1
PA12 - USART1_TX - - -
PA13 SWDIO USART1_RX | USART2_RX I2C1_SCL SPI1_MISO
PA14 SWCLK USART1_TX - - SPI1_SCK
PA15 SPI1_NSS TIM1_CH3N - SPI1_MOSI TIM3_CH3

% 4-3 PB 3 (13RS5 F AFO-AF4

Pin AFO AF1 AF2 AF3 AF4
PBO - USART2_SCK - - -

PB1 - - USART2_RX - -

BL32F0100
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A~

LS,

T

51 WhAKM
FRARSERIBLI, P HLFEABA Vs o 2Eife

511 HFHEE
&5 S K i 7 80k s T B 5- 1.

_[j————fj
;g_

C =50 pF

5-1 5l IS BEkAT

512 5|H#mANBE
B -4\ AL 77 SR T B 5-2.

K 5-2 5l i A\

BL32F0100
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AR

513 ftEFE
i 2R T T K 5-3.

> POR, PVD, LSI

> HSI
V,
Vo oo o .
VDD v i
[] = Regulators —'E
i
Output
¢ g Core logic
1x100nF —— =1 10 logic (CPU, digital
+1x47uF —T— GPIOs [ =1 circuit circuits &
_ﬂ—>'”p—“t, 3 memory)
|
VSS :
! Vss o
£ L j
Vooa o
VREF+ »
Ve ADC
\2 A

K 5-3 7%
EE:
1. NS KRR AEERE, M A A B E RrR e o b R .
2. AFAEET Voo Vooa Ml Veers 7507 3442 3) VDD 51, Vss. Vssa Fl Vrer- 158 A E14
HEREF| VSS 5.

5.1.4 HERERENE
BB L A T R T K 544,

BL32F0100 23



HURFE

% 5-1 HEHRHE

VDD

K 5-4 HLALHFENI R T 5

5.2 SR AFEME

INAERS A L IBAT W R “ X AR RBUEE” FIR (£ 5-1. K 5-2 M £ 5-3) P
e, WRER SR AAMEBIR . X B R R AR iR KT, JEARRER S fF

TEERDIRETER I IR AR TARE R BRI T &

Wi 2 P (R AT S

Symbol Description Minimum Maximum Unit
Vb Vssx External main supply voltaggle) (including Voba and 03 58
Vssa) vV
Vin @ Input voltage on other pins Vss-0.3 Vpp+0.3

#* 5-2 Ml

1. FrARIHIE (Vob, Vopa) FIHL (Vss, Vssa) 51 I Z5i0R £4& 7E43 B A0 f0. 140 705 BBl N O L v R 45

T

2. AURLETE Vin FIEROE. A RAVFIRAIEARRENFE, SR,

Symbol Description Maximum Unit
Ivbovopa® Total current through Voo/Vopa power pins (supply current) () +60
lvssivssa® Total current through Vss/Vssa ground pins (outflow current) @ -60
Output sink current on any 1/O and control pins, Vop = 5.0V +20
Output source current on any /O and control pins, Vpbp = 5.0V -20

o Output sink current on any 1/0 and control pins, Vop = 3.3V +15 mA
Output source current on any /O and control pins, Vpp = 3.3V -15
Output sink current on any 1/O and control pins, Vop = 2.0V +6
Output source current on any /O and control pins, Vpp = 2.0V -6
NRST pin injection current 5

Iinaeriny @@

BL32F0100
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Symbol Description Maximum Unit
HSE OSC_IN pin injection current 5
S linacping @ Other pins injection current 4 +25
TERVEMNERE N, BB EMIE (Vob. Vopa) FlEHh (Vss. Vssa) BI04 B B 405
F I o
WL EM A ZETE VO F=m 51 M. S5 R — e A eESE ms L LQFP
SRR P IE L YR 5| AT RE i
S ETEN B2 TR R e .
24 ViN> Vopa B, PR EMYENEG 2 VINS Vss B, S/ E RFFENEBR. A EH N
(PIND o
LM FEINEETEN BRI, Zhno ein OB ST IE RN R EEN BIR - (B
B HIdsHEz M.
53  TiE&MH
53.1 ERAIIEXMH
#* 5-3 WM LAEZM
Symbol Parameter Conditions Min. Typ. Max. Unit
fHcLk Internal AHB clock frequency - - - 48 MH
z
frcik Internal APB1 clock frequency - - - 48
- N . All power modes except
Vbbp Digital circuit operating voltage Standby mode 1.8 3.3 5.5
VD Digital circuit operating voltage Standby mode 2.0 3.3 55
Analog circuit operating voltage 25 33 55 v
Vv (Performance is guaranteed) Must be the same as ) ) :
DDA Analog circuit operating voltage Vop @ 18 i 5
(Performance is not guaranteed) ) )
QFN20 - - 196
Po Power dissipation ) mw
TSSOP20 - - 270
Ambient temperature (Industrial ) -40 ) 85
T level) <
A Ambient temperature (Extended ) 40 ) 105
industrial level)
Junction temperature ©) i -40 i 105
T (Industrial level) <
’ Junction temperature ©) i -40 i 125
(Extended industrial level)
1. FUCE AR E R IR Voo Al Vooa it 76 FEANEFEEIERR, Voo fl Vooa Z 1A &£ 1T
A 300 mV 5]
2. R TABAK, HE Ty A Tomax, M ARVFE SR Po$UE.
3. ERIKMIDIZEFEBIVRET, RE T A Tomax, Tam] LAY EEXASTEHE.
5.3.2 bR AN B ) AR SR A
TERALHNSERAERS-3 I TAELRM FIERE .
BL32F0100 25
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% 5-4 b HURI s RN Y AR A

Symbol Conditions Min. Typ. Max. Unit
Vop rise time tr 0.2 ©
tvbp us/V
Voo fall time tr 60 o
Vi (3) Power-down threshold voltage 0 mvV
1. HZATHEAEE, ALK
2. R ES5EH Voo B R TERGEAE DL R B 6 F 6B B, BRI RS HI IR
3. MRS R T EE B, BRAE EHRFFEM OV .

Vo

Vit

tr

v

tr

A

A4

K 5-5 L H 53T

5.3.3 WIREALMBIRZ GBI
A BB e 3 5-3 51 USRS TR Voo b LU IR B

% 5-5 A HRIZ LA HL A AR ey

Symbol Parameter Condition Min. @ Typ. Max. ® | Unit
PLS[3:0]=0000 (Rising . 18
edge) '
PLS[3:0]=0000 (Falling ) 17
edge) '
PLS[3:0]=0001 (Rising ) 21
edge) '
PLS[3:0]=0001 (Falling ) 20
edge) '
Level PLS[3.0](;3§;)O (Rising ) 24
selection of -
VpPvD programmable PLS[?"O];ggé;) (Falling - 2.3 \
voltage —
dotoctrs | PLS[3:0]0011 (Rising - 57
edge)
PLS[3:0]=0011 (Falling ) 26
edge) '
PLS[3:0]=0100 (Rising ) 3.0
edge) '
PLS[3:0]=0100 (Falling ) 59
edge) '
PLS[3:0]=0101 (Rising ) 33
edge) '

BL32F0100
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Symbol Parameter Condition Min. ® Typ. Max. @ | Unit
PLS[3:0]=0101 (Falling ) 32
edge) '
PLS[3:0]=0110 (Rising ) 36
edge) )
PLS[3:0]=0110 (Falling ) 35
edge) '
PLS[3:0]=0111 (Rising ) 39
edge) '
PLS[3:0]=0111 (Falling ) 38
edge) '
PLS[3:0]=1000 (Rising ) 4.
edge) )
PLS[3:0]=1000 (Falling
- 4.1
edge)
PLS[3:0]=1001 (Rising ) 45
edge) )
PLS[3:0]=1001 (Falling ) 44
edge) )
PLS[3:0]=1010 (Rising ) 48
edge) '
PLS[3:0]=1010 (Falling ) 47
edge) )
Power-on
Vpor/Por M reset - - 1.65 - \Y
threshold
Vhyst_PDR hysieDrFésis - - 50 mV
TrsTTEMPO @) dll:jr?asti%tn - - 4.7 - ms

*5-6 NEMZHAE

1.0 PR B B ORI 22 BN U VeoriPDR

2. HBIHRIE, AR,

3. HZGEIHNEH.

T EATRRELIN R 2 B (POR B4 FIH PR ARG SR — AN 10 B (¥ %1

534 WERZEHE
FERALE S MR R 5-3 51 H (FFFEER B R Voo £ i HUE PO H .

Symbol Parameter Conditions Min. Typ. Max. Unit
Built-in voltage o ° -
VREFINT reference -40°C < Ta<105°C 1.2 \%
ADC sampling time
Ts wefint® | when readout build-in - 11.8 - us
voltage reference

1o SRS AR I [ A3l i N o ) 22 IR A S 2

5.3.5 fLEEHERRE
R EE R 2 S MR A 154, RESHAEZAFE TERE. FEEE. 110 3

TR G, P ARG E . TAEAR . 110 R BB d A . R P 2E AR08 2% rh i i B LA R AT
DRV EES

BL32F0100
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AT gy AT AT R AT B BRI B, AR AT — B R AR .
FTRIEAE DU AR AE T 1 51 %% A«

o JERINO AL T AR, JFIERR— M E—Vop 5 Vss (TEHHD -
o THMISMBLEIAL T ORPPIRAS, BRARKS AL .

e Flash #8117 ia) B [0 A 3 fuck HIAIER (0 ~ 24 MHz B8 0 MERFEHA, 24 ~
48MHz If N 1 AN ERREYD .

o IRATIEIHREF B . [ BINKN: fuck=frck. ¥E: FEATRELThAE LA
BB B RAny BT E

TRPGHSE, RAKIEER 5-3 51 PR T A Voo it HE lAE .

R 5-7 AT A dL R AL AR

Typical Typical
Parameter N frcLk All peripherals enabled All peripherals disabled .
Symbol s Condition | ) oo | o | 25°| 55° | 85° [ 105°| 40| g | 25° | 55°| 85° | 105° Unit
c C C C C c C C C C
48M | 422 | 436 | 4.43 | 454 | 463 | 470 | 3.06 | 3.19 | 3.25 | 3.35 | 3.44 | 351
24M | 3.05 | 3.16 | 3.23 | 3.31 | 3.39 | 3.44 | 2.34 | 2.45 | 250 | 2.58 | 2.66 | -
12M | 215 | 2.27 | 2.32 | 240 | 2.46 | 2.49 | 1.81 | 1.91 | 1.96 | 2.04 | 2.09 | -
HS! is 6M | 1.70 | 1.79 | 1.85 | 1.92 | 2.00 | 2.04 | 1.53 | 1.62 | 1.67 | 1.74 | 1.82 | 1.87
clock 3M | 1.22 | 130 | 1.35 | 1.42 | 1.48 | 1.52 | 1.13 | 1.21 | 1.26 | 1.33 | 1.39 | 1.43
souree 750K | 0.87 | 0.94 | 0.98 | 1.04 | 1.10 | 1.13 | 0.84 | 0.91 | 0.95 | 1.01 | 1.07 | 1.10
375K | 0.80 | 0.87 | 0.91 | 0.97 | 1.03 | 1.06 | 0.79 | 0.86 | 0.90 | 0.96 | 1.02 | 1.05
187.5K | 0.77 | 0.84 | 0.88 | 0.94 | 1.00 | 1.03 | 0.77 | 0.84 | 0.88 | 0.93 | 0.99 | 1.02
Supply 93.75K | 0.76 | 0.83 | 0.87 | 0.92 | 0.98 | 1.01 | 0.75 | 0.83 | 0.86 | 0.92 | 0.98 | 1.01
Iop current in 8M | 1.83 192|170 | 178|184 | 1.88 | 1.63 | 1.73 | 1.50 | 1.57 | 1.64 | 1.68 | MA
Run mode aM | 168 | 1.76 | 1.79 | 1.51 | 1.57 | 1.61 | 1.56 | 1.65 | 1.65 | 1.39 | 1.45 | 1.49
2M | 1.19 | 1.28 | 1.32 | 1.39 | 1.46 | 1.50 | 1.13 | 1.22 | 1.27 | 1.33 | 1.40 | 1.44
HSIDIVis | 1M | 0.95 | 1.03 | 1.07 | 1.13 | 1.19 | 1.23 | 0.92 | 1.00 | 1.04 | 1.10 | 1.16 | 1.20
sﬂﬁffe 500K | 0.83 | 0.90 | 0.94 | 1.00 | 1.06 | 1.09 | 0.81 | 0.89 | 0.93 | 0.99 | 1.04 | 1.08
125K | 0.74 | 0.81 | 0.85 | 0.91 | 0.96 | 0.99 | 0.73 | 0.80 | 0.84 | 0.90 | 0.96 | 0.99
62.5K | 0.72 | 0.79 | 0.83 | 0.89 | 0.94 | 0.97 | 0.72 | 0.79 | 0.83 | 0.89 | 0.94 | 0.97
31.25K | 0.71 | 0.78 | 0.82 | 0.88 | 0.93 | 0.97 | 0.71 | 0.78 | 0.82 | 0.88 | 0.93 | 0.96
LSI is
clock 40K | 019 | 021 | 021 | 022 | 0.23 | 0.24 | 0.19 | 0.20 | 0.21 | 0.22 | 0.23 | 0.23
source
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28



HURFE

% 5-8 BEARALT 1 178 F I A

Typical Typical
All peripherals enabled All peripherals disabled
Symbo | Parameter Condition fHeLk . beLE _ BEE Unit
| S (Hz) 20° | o 25° | 55° | 85° | 105< 20° | o 25° | 55° | 85° | 105°
C C C C C C C C
C C
48M 324 | 335|341 | 350 | 358 | 3.61 | 209 | 218 | 2.24 | 2.32 | 240 | 2.43
24M 2.18 | 2.27 | 233 | 240 | 248 | 252 | 149 | 157 | 1.62 | 1.69 | 1.76 | 1.80
12M 151|159 (164 (171|178 | 181 | 116 | 1.24 | 1.29 | 1.35 | 1.42 | 1.46
6M 167 | 1.76 | 1.81 | 1.89 | 1.97 | 201 | 150 | 158 | 1.64 | 1.71 | 1.78 | 1.82
HSI is
Clockl 3M 1201291133139 |146 | 150 (112 | 120|124 | 1.31 | 1.37 | 1.41
source 750K 0.86 | 094 | 098 | 1.04 | 1.10 | 1.13 | 084 | 091 | 0.95 | 1.01 | 1.07 | 1.10
375K 0.80 | 0.87 | 091 | 097 | 1.03 | 1.06 | 0.79 | 0.86 | 0.90 | 0.96 | 1.02 | 1.05
182'5 0.77 | 0.84 | 088 | 0.94 | 0.99 | 1.03 | 0.76 | 0.84 | 0.88 | 0.93 | 0.99 | 1.02
93.75
Supply K 0.76 | 0.83 | 087 | 092 [ 098 | 1.01 | 0.75 | 0.82 | 0.86 | 0.92 | 0.98 | 1.01
oo current in 8M | 1.30 | 1.39 | 1.44 | 1.51 | 158 | 1.61 | 1.11 | 1.20 | 1.24 | 1.31 | 1.38 | 1.42 | MA
Sleep mode
4M 1.751181 | 126 ({126 (133|136 | 163|169 | 1.11 | 1.15 | 1.21 | 1.24
2M 123|132 137 {144 | 150 | 154 | 118 | 1.26 | 1.31 | 1.39 | 1.44 | 1.48
HSIDIV is 1M 097 [ 105|109 | 115|121 | 125|094 | 102|106 | 112 | 1.19 | 1.23
clock
source 500K 0.84 (091 095|101 107|111 | 082|089 (094|100 | 1.06 | 1.09
125K 0.74 1 081 | 085 | 091 [ 096 | 0.99 | 0.73 | 0.80 | 0.84 | 0.90 | 0.96 | 0.99
625K | 0.72 1 0.79 | 0.83 | 0.89 | 0.94 | 098 | 0.72 | 0.79 | 0.83 | 0.89 | 0.94 | 0.97
31|'<25 0.71 |1 0.78 | 0.82 | 0.88 | 0.93 | 0.97 | 0.71 | 0.78 | 0.82 | 0.88 | 0.93 | 0.97
LSl is
clock 40K 0.19 1 0.21 | 0.21 | 0.22 | 0.23 | 0.24 | 0.19 | 0.20 | 0.21 | 0.22 | 0.23 | 0.24
source
F 5-9 {E=PUB T A SR R T A (D
. Typical _
Symbol Parameter Conditions Unit
-40C 0<C 25<C 55<C 85T 105<C
Supply currentin Stop | Enter Stop mode after | 110.1 | 1179 | 121.7 | 1255 | 1135 | 1189
mode reset, Vpp=3.3V 8 3 4 2 5
Ipp Supply current in Enter Deep Stop MA
ngg)fstgp e mode after reset, 575 | 620 | 644 | 679 | 7.76 | 9.31
\VVpp=3.3V
1. VO RE BN .
B SN IR E FE
WEIMEIHRRHEFES T IR, MCU [ TAEZM4WT:

o JTAMINO FIEAL TA AR, IFERR AT E—Voo B Vss (EHEHD -
o A MISMBLARAL T ORPPIRAS, BRARKS AV .
o SHAEUE R N R AR AR
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— R FTE AN B B
— RIFJE— AN ah
o IAEIIEEARN VDD it R 45 1E 5 T3 5-3.

# 5-10 A EAMEIK LR AE

Symbol Parameter Bus Typical Unit

CRC 0.67

GPIOA AHB 0.32

GPIOB 0.27

TIM1 511

12C1 4.95

SPI1 3.38

TIM3 3.13

USART1 1.96

Ipp UA/MHz

USART2 1.93

TIM14 APB1 1.50

ADC1 0.73

PWR 0.10

EXTI 0.09

SYSCFG 0.09

DBG 0.04

WWDG 0.03

1.  fucik = 48MHz, fape1 = fheik, FEANIMAEIT 40 R BUNERINE -

AT FEAR R ) B (5]
R A LI R N [ A2 AE P I B HSI MR BO A B . e BRI (0 PR AK 2
IR VA 3T E «

o (EHLEAFHLE: IR R
o MEMRAEA: IR IRUR HE N RS 2 IR BT A I i Bl I ) A I PR B I BE ML (it vl P
Hef5 &3 5-3 18 F AR A I EAFH)

R 5-11 fIRThAEAR ) o Jit o 1]

Symbol Parameter Conditions Typical | Unit

twusLEEP Wake urgl)qz)rg? Sleep System clock is HSIDIV 3.22 us

twusTop Wake unﬁ)ga%m Stop System clock is HSIDIV | 26.65 us
Wake up from Deep .

twuDEEPSTOP Stop mode System clock is HSIDIV | 28.88 us
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5.3.1 ShHRETShIEArIE

R B MR IRG IR A M RE SN P S TR e R E SRR A A R A AR i
PRI, ABTIREEAMGLEERAT S TR

R 5-12 [EE AN P Rt

Symbol Parameter Condition Min. Typ. Max. Unit
User external clock

fHSE_ext source frequency @ - - 8 48 MHz
OSC_IN input high level ) )

VHSEH voltage 0.7Vpbp VoD \%
OSC_IN input low level i )

VHSEL voltage Vss 0.3Vbp \%
OSC_IN high or low time

tw(HSE) e - 20 - - ns

1. WS RAE, AEAP .

A
VHSEH
90% N
10% \
VHSEL [
tr(HSE) o1 H(HSE) tw(HSE) to(HSE)
¢———— THSE ———»

' >|L
External clock source | THSE ext |OSC_IN B

NN =

5-6 A Al e I BRI A T B

5.3.2 PHRE BRI IE
T PO MR S P PR R A e R S AR P A9

BIEAL (HSD RFHS
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#* 5-13 HSI R 24 @

Symbol Parameter Conditions Min Typ. Max. Unit
fhsi Frequency - - 48 - MHz
® HSI oscillator Ta=0°C~55°C 1 3 1 %
ACChsi deviati
eviation Ta = -40°C ~ 105°C -2 - 2 %
HSI oscillator
@] - - -
Tstab(HSI) startup time 20 us
HSI oscillator power
e - - -
IpD(HS)) consumption 480 WA
1. Vop=3.3V, Ta=-40°C~ 105°C, F&IEHF5I15 1 .
2. HEITHRIE, ATEAEFEFIR.
3. HZEAEVHETEH.
REAI (LSD R 2%
* 5-14 LS| R # et O
Symbol Parameter Conditions Min. Typ. Max. Unit
fLsi Frequency - - 40 - KHz
ACCLg @ LS! oscillator Ta=0°C ~55°C -15 - 15 %
deviation Ta = -40°C ~ 105°C -20 - 20 %
LSI oscillator
@ - - -
Tstab(LsI) startup time 100 us
LSI oscillator power
2 - - -
loo(Lsi) consumption L WA
1. Vop=3.3V, Ta=-40°C~ 105°C, FRIEHEHIUEM .
2. HEIHRIE, ATEAEFE IR,
3. HZGAEIHEEH.
5.3.3 TrfE#RRE
# 5-15 Flash 77t
Symbol Parameter Conditions Min. Typ. Max. Unit
torog 16-bit p;?n%;ammlng ) ) 3724 ) us
Page (1024 bytes) ) )
tERASE erase time 4 6 ms
tME Mass erase time - 30 - 40 ms
Read mode - - 1.5 mA
Iop Supply current Write mode - - 2 mA
Erase mode - - 1 mA
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# 5-16 Flash 77 a4 75 dir A CRA7 IR

Symbol Parameter Conditions Min. Typ. Max. Unit
NEND Endurance Ta =105°C | 100000 - - Cycles
Tor Data retention Ta=25°C 25 - - Years

% 5-17 EMS

5.3.4 EMC %
R S 7 727 5 010 2 VP AR B SR A7 U 1

ThRstk EMS (B REEURME)

MEAT MR N AR GEG /O 35 D AER 2 4 LED) , sk it in 1 Feb e i
TIRER P EHR, LED NIRRT BRIP4 .

o FRHMH(ESD) CIERAGFD HiInE Fr A 845 1, ERIRAENRE TR A
4 |EC 61000-4-2 FrHk.

e FTB: iiid—4 100 pF K HL%5[H] VDD 1 VSS Jifin— # PoEbFs sk (QEf7D , EEF
RAEDIRETF . 2K G 1IEC 61000-4-4 brifk.

O AT DME RGeS R HHAE . RS R T R

Symbol Parameter Conditions Level/Type
= 3. =+ ,
Vv Voltage limit applied to any 1/O pin, Voo B 3.3V, Ta ZS(C_ oA
FESD resulting in malfunction frcuk = 48MHz. Conforming
to IEC61000-4-2
Fast transient voltage burst limits _ —
) Vpp= 3.3V, Ta=+25T,
VeerT to be applied through 100 pF on oA

VDD and VSS pins to induce a fcik = 48MHz. Conforming

functional disturbance to IEC61000-4-4

B AT SRR LB S 4

FEB AT EMC VPRI, R1E BGOSR SET A T 10, IR MR, 11
EMC LA 5 P BRI A PR ROBE B DI . (R, R P RHRRAFSIERT EMC Rt JF
HEAT 5 EMC # % I EN .

BRAFRRUL SO IO 0 & R B K0, s

o W IOREIH

o TSR

o RHPHURMEBOR (AR
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% 5-18 ESD & LU ik

R WK R CEAMIRLLAFEFP T B R ) , W RUEE N THI/E NRST E5IA—
AR BAE R 5T B SN — AR SR AP AR P i E

FEREAT  ESD  JWBARE, AT RASERE R SR I BRI AR b, AR AR
T3 AR 7 SR LA 1R A AEAS TR R B R R

5.3.5 IhReM: EMS (BB EURM)
ETFEARFAMMR (ESD, LU , SAEEIOIEE, AT mE s e s
e AR 7 T PO

BRELEE (ESD)  FRHUBA (— /N IERIK R 5 TR B — R0 5 — AN 0 p Bk Bt hn 21 B 4 S i
FRESIMLE, RPN SSER EMESIEEEMERE (3 F x (n+ 1) f#HEIIH) . X
AR FF 4 JEDEC JS-001-2017/002-2018 itk

N e

T PPAEAEBIERE, AR 6 MR EREAT 2 NI ER S AR BN

o RIS, SRR H .

o FEREMIA. FHURIFTECE M 1/O UM EIEA R, XN & EIAJESD78E S
HL R R

XL 3 %E EIAIJESD78E IC latch-up #rifk .

Symbol Parameter Conditions Class Maximum | Unit
I Ta = 25°C, conforming
Electrostatic discharge voltage g
VESD(HBM) to ESDA/JEDEC JS- 3A +5000 V
(Human body model) 001-2017
I Ta = 25°C, conforming
Electrostatic discharge voltage y
VESD(CDM) . : to ESDA/JEDEC JS- C3 +2000 \%
(Charging device model) 002-2018
) Ta = 105°C, conforming +
ILu Latch-up current t0 JESD78E I, A +300 mA

5.3.6 /O g 045
BN A

BreAEREmI B, FRII NS EUR L IER 5-3 WAMFNESEE]. Fra 1 110 i N #RZ F%
CMOS.
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% 5-19 /O &4t

Symbol Parameter Conditions Minimum Typical Maximum | Unit
Vi Low level input voltage - - 0.3 *Vbp \%
ViH High level input voltage 0.7 * Vbb - - \
Vhy Schmitt trigger hysteresis () 0.1 *Vop - - \Y
kg Input leakage current @) -1 - 1 pA

Weak pull-up equivalent _
Reu resistor ® ViN=Vss i 60 i kQ
Weak pull-down equivalent _
Reo resistor ® Vin= Voo i 60 i kQ
Cio 1/0 pin capacitance - - 10 pF
1. HZEAEWmRH, DEAH IR,
2. InSRTEARAN S A B ra B0, IR R T B TR R AE
3. ¥R HHBHSZ poly HFH.
8 0 IR Bl LI
GPIO it FH iy A\ /46t o 1) AT AR W sl ) 2238 £20mA L AL
TEF P B, VO T 3 H A SURAE B S AL AN Al ¢ 5-140 H B4t Joe K2 1
o JITA 1O i A\ Voo FIREXAIHIAEA, Sk MCU 7E Voo F3RE i KIS AT HU,
ANBE R I 40T f RAE H Ivop o
o T 1O i IRIIF A Vss BRI IR, 1B MCU £ Vss B3R IS BT H
i, ARei i 40 B KAUE fE Ivss.
R
B B, R Bt 0 R IR B BEAT VDD bt i 75 4 2 5-3 10 2 HR I 7
Fl. BT 1O i M /2 325 CMOS 1.
# 5-20 frth B R ©)
Symbol Parameter Conditions Typical | Unit
VoL@ Output low voltage 0.36
[lio]= 6mA, Vbp=2.0V
Von® Output high voltage 1.56
VoL@ Output low voltage 0.2
[lho|= 6mA, Vbp=3.3V
Von® Output high voltage 3.01
VoL@ Output low voltage 0.27 \Y
[ho|= 8mA, Vbp =3.3V
VoH @ Output high voltage 2.91
VoL@ Output low voltage 0.15
[lo|]= 6mA, Vbp=5.0V
VoH @ Output high voltage 4.75
VoL@ Output low voltage [lo|= 8mA, Vop =5.0V 0.2
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Symbol Parameter Conditions Typical | Unit
VoH @ Output high voltage 4.67
VoL@ Output low voltage 0.54
ot P g [llo|=20mA, Vop =5.0V
Vou @ Output high voltage 4.18
1 SRR o AAh 4

BHIED el Ivss.

MR G A R KBUE R, R lo BOEAT (FTA 1/O BETAN

O BT R o A6 IR TR 2 b 4 Y R0 B KAUE AL, (R o FLEAN (FITA 11O JAIA

HIED ArgHET lvop.
AR

SN AR A\ B S SRR B E SOMVEUEL 70 30 7E T B R Th 45

BRAERE I BN], TRIVEISER AR MM B E4F 5% 5-3

#* 5-21 /0 A& HiFitE M@

2 52

Symbol Parameter Conditions | Typical | Unit
tf1o)out Output fall time CL = 50pF 5.8 ns
trio)out Output rise time Vop=3.3V 5.6 ns

1. wRIRLARE 5-7 PE Lo

2. WEIHRIE, AR,

90% 10%
50% 50%
108 90%
External output _—
load is 50pF tr (10)out |« > < p| tf (I0)out
< T »

If ((tr + tf) < 2/3)T, and duty cycle is (45 ~ 55%)
when load is 50pF, can achieve maximum efficiency.

K 5-7 110 22
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5.3.7 Timer & 244
T 55 B T

A7 SR N\ i R DI RE S (o o EE A

2 /N 5.3.6 110 i TR

#* 5-22 TIMx @ 4

ENFEIR. AMERE A, PWM

) BRE T

Symbol Parameter Condition Minimum Maximum Unit
- 1 - tTIMxCLK
tres(TIM) Timer resolution FTIVXCLK =
48MHz 208 ] ns
External clock - 0 -
fext frequency of f — MHz
channel 1 to 4 zgﬁLHKZ 0 24
ResTivM Timer resolution - - 16 bit
- 16-bit counter _ ! 65536 ETIMXCLK
period Téﬁﬂ(zz 0.0208 1365.3 us
Maximum - - 65536 tTIMxCLK
possible
IMAX_COUNT counter value —
- (TIM_PSC fTAlf'\E/SDI(\(/I:IL-Tz_ - 1365.3 us
adjustable)
TIM maximum
tMAX_IN input frequency i i 48 MHz
1 WHRIE, AEA =R
5.3.8 12C EOfsHE:

FrARRe B, MRS S EOR AR IRSE, feouka SR A VDD L AT &3 5-3
i SER=CE

12C FOFFEhrE 12C HBAEPML, EAWTRRE]: SDA Ml SCL A% “H” HITR I,
C B oy TT e N, E S AT VDD Z 8] ) PMOS B G, ABATISRAALE

12C B2 OEEES T R 3, BN 2 A Thae S B (SDA F1SCL) HIHFHEVER, & W/
5 5.3.6 1/O 3t [

% 5-23 12C R

Standard 12C @ _
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tw(scLL) SCL clock low time 9*tpcLk - 9*tpcLk - us
tw(SCLH) SCL clock high time 18*tpcLk - 18*tpcLk - us
tsu(sDA) SDA setup time 1*trcik - T*tecik - ns
SDA data retention
(3 -4 (3) -4
th(sDA) time 0 0 ns
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Standard 12C _
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tr(sDA) SDA anq SCL rising ) 1000 20 300 ns
tr(scL) time
20x(Voo/
tisDA) SDAand SCL fall i 200 ( 300 o
tiscL) time 5.5V)
tvdat) © Data valid time - 8*tpcLk - 1 @) - 8*tpcLk - 0.3 ™ | us
tvd(ack) © ackn%i\t/(lz\égltladtim o - 8*tpcLk -1 @4 - 8*pcik - 0.3@ | us
Start condition hold . "
th(sTA) time 8*tpcLk 8*trcLk us
tsu(sTA) Start Cor:;jr:;on setup 19*tpcLk - 17*tpcLk - us
tsu(sTO) Stop Co‘:idnl]tleon setup 17*tpcLk - 17*tpcLk - us
Time from Stop *
tw(STO:STA) condition to Start 484*tpoL - 144*tpcL i us
condition (bus idle) K K
Capacitive load of
Co each bus 400 400 pF

HIBETHERIE,  ANTEA™ Al it

RIEBIBFHERE K 12C HIEBCORIR, freiky WATURT 3MHz. NIEZIPUE 12C iR S,
fecika AR T 12MHz.

7E SDA #E 0.3Vpp % 0.7Vop A ETEH 2 71, #ifk SCL 7E FFIE FF%3] 0.3Vop L F.
R 6T REMEE SCL RN HI3:, RIS & SCL M = HF (Vop) £ 0.3Vop 1)
At IR RAE N SDA HeffeAtixt T SCL HUAEIR

FRuEAR T AL A T K 5K thespa)y T LAJE 3.45 us F11 0.9 us, {EAZHE tvapaT)ER tvdack) IR K

BN ANEEAIN TR] o

PCAEAFAIER SCL {55 HIR AT Y (twiscLwy) A 50 A2 ML B K AE

BRI BSEAS T SCL, U ECHE AL RETBON B 2 0 Z5E 2 SN ) 22 A 28

tvd(paT) = M SCL LOW | SDA % th B {5 5 BB a] o
tvd(ack) = M. SCL LOW %I SDA % i A= 5 A A]
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9" clock

VDD
4.7K 4.7K
100
o . /\/\/\/ SDA
12C BUS
100
o AVAVAY. scL
t’ (SDA) tr (SDA) tsu (SDA)
|— ’,
L e I S A
SDA 0% ”
30% \\\
!t scn
‘,
7
SCL
th (st
| START | 1% clock cycle !
777777777777777 tw (sTo:sTA)
- SDA ., \
7
th dsta) tsu (sTO)
| | —
« SCL
| RESTART | 7 9" clock | STOP | ! START |

] 5-8 12C o £& 32 I il AL A o e % (D)

1. MELEET CMOS HF: 0.3Voo Al 0.7Voo,

5.3.9 SPIEOH*

ErRARE AU, NRINE K SHARAEAMELEREE, fecu MM Voo 1t LR 5K 5-3 1

KRS,

RN R IhRETI I (NSS. SCK. MOSI. MISO) [ vERs, 2 W1 5.3.6
1/O i 1 RfHE o
#* 5-24 SPI D
Symbol Parameter Conditions Minimum Maximum Unit
Master mode, Ta =
fsck SPI clock 25°C ) 24 @
Llte(sck) freauencv Mz
Slave mode, 1A =25"C - 12
tr(sck) SPI clock rise time Load capacitance: C = - 6 ns
15pF
39
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Symbol Parameter Conditions Minimum Maximum Unit
tiscg | SPIclock falltime | L03dcapacitance: C = : 6 ns
15pF
tsunss) NSS setup time Slave mode 10 - ns
thinss) @ NSS hold time Slave mode 10 - ns
tw(sckr) @ SCK high time - te(sck)/2 - 6 | tescky2+6 | ns
twscky) @ SCK low time - te(sck)/2 - 6 | tescky/2+6 | ns
Master mode, fpcLk =
tsuqvy @ Data input setup 48MHz, prescaler = 2, 15 - ns

time high speed mode
tsusy @ Slave mode 5 - ns
Master mode, frcLk =
thov) D Data input hold 48MHz, prescaler = 2, 0 - ns
time high speed mode
thesy @ Slave mode 5 - ns
Data output valid Master mode (after
(1) -
tv(mo) time enable edge) 15 ns
Data output valid Slave mode (after
(1) -
t(s0) time enable edge) 15 ns
HERE TS H .

P w DR

I /MBI i IR SR /N TR] RO AE 2 7R TE A SRAT B (1 B ORI [
I /AMBE R R P R B /NI TR], R B R A E B 20 BT e B2 10 B K (]
4 SPI LAETEMRBRIE RS, HE SCKIELIR B BB RE, DMLt E tE: I
f#* SPI Master #11 SPI Slave [f] SCK £k /Xl g%
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|
fSUNSS) & e toiscK) ——> | th(NSS)-Ir<—>:i
! . R — I ! |
= [cPrazo \ , N L
g CPOL=0————, ¥ : | et
£ HWscKH) 1y | H : !
S|cePHA=0 itwiscky ] . : x [
@ [cPOL=1 | \ s / ! o
X 3 /| | 1y .
¢ E N tv(s0)+—>» th(S0) ~—» —-{'ﬁ—g(sg::} :E'S‘SO)
Mso o " ‘ — e |
OUTPUT | MsBouT >< BIT6OUT ) LSB OUT >>
1!
tsu(sl——e

G G G N ST 11

I

I
—— thisy —»

I
! I
I

679527

K 5-9 SPI i) 7 MW F CPHA = 0, CPHASEL =1
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NSS Input

I
tsuinss) qlq—p. +——tC(seK) ——» thinss) ¢ » E
l 1 | / | ., I
= [cPra=t ' ; \ ! i ¥
2| CPOL=0—— i " l e A -
£ twisckH) ) I . : ! :
S |CPHA =1 twisck) | " : L ! X |
? |CPOL=1 | i , / \ i :
1 . 1Yy | I ol
[ S V7T D T tdis(so) |
ta(so) " I: _L’I | th(so) E— fiear 1! ' H‘
MISO L h : —\ / |
ouTPUT — _,‘. MSBI|OUT >< BIT6 OUT ‘.‘{\ LSB OUT >~
] [ '
BIT1IN LSB IN

429658

& 5-10 SPI it FEE ML F1 CPHA =1, CPHASEL=1®

1. E&SEET CMOS HF: 0.3Vop A1 0.7Vop.
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High
NSS input
<« te(SCK—p
CPHA =0 7\ L
5| cpoL =0 — | — -
2
3
¥ ] o R
a| CPHA =0 ' / A f
CPOL = 1 — —
CPHA = 1 f S o
= | cPoL =0 — N
8
©
2 . L L
S| cPHA =1 L e
GPOL = 1 — —
tw (SCKH tr (SSK)
tsuMl) P |ty (sckL) > + g (SCK)
MISO ‘ N
INPUT / MSB IN w BIT6 IN LSB IN ><><><><><
< th(MmI *‘
MOsI .
MSB OUT LSB OUT
OUTPUT / i BT ouT oo
tv(MO) & J th(MO Yy

184118

5-11 SPI PR TN, CPHASEL=1®

1. MESEET CMOS HF: 0.3Voo fl 0.7Vop.

5.3.10 USART £ O43
BRAREE R, 35 S HURE B, fecux SR Voo (L HLEH &£ 5-3 1 %

PENER 2.
A RN E HIhEESI I (SCLK. TX. RX) [RFMEVERE, 2 WL/N4T5.3.61/0 s FURFE

% 5-25 USART @

Symbol Parameter Conditions Minimum Maximum Unit
Master mode, Ta = 6
fscik USART clock 25°C ) MHz
teraria freauencv Slave mode, 14 = 25°C ) 6
; SCLK clock rise Load capacitance: C = ) 6 ns
r(SCLK) time 15p|:
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Symbol Parameter Conditions Minimum Maximum Unit
¢ SCLK clock fall Load capacitance: C = ) 6 ns
f5CLI9 time 15pF

tw(scLkH) D SCLK high time - te(scLky/2 - 6 te(scLky/2 + 6 ns

tw(scLky @ SCLK low time - te(scLk)/2 - 6 te(scLky/2 + 6 ns
Master mode, fecLk =

tSU(MI) @ Data input Setup 48MHZ, presca|er = 8 S - ns

] time

tsu(sn & 'me Slave mode 5 - ns

Master mode, frciLk =
@ . ) i
th(mi) Data |tnput hold 48MHz, prescaler = 8 5 ns
thesny W 1me Slave mode 5 - ns
Data output valid Master mode (after
(€} "
tvmo) time enable edge) 10 ns
Data output valid Slave mode (after
() - -
tv(s0) time enable edge) 26 ns

1. WS RIE, AEAP .

5.3.11 ADC %t
SRR, FRISHEMHG &% 5-3 AR EHRRE . feowke WA Vooa HEH

RIS 3.
7 5-26 ADC H§1
Symbol Parameter Conditions Min. Typ. Max. Unit
VDDA Supply voltage - 25 3.3 55 \%
ADC clock
fapc frequency - - - 16 MHz
fs (@) Sampling - - - 1 MHz
frequency
1 External trigger fapc = 16MHz - - 1 MHz
frric @ 3
frequency . - - 16 1/fanc
Conversion
(2 - -
VAN voltage range 0 Vbpa v
External input .
@) -
RaIN impedance See equation 2 kQ
Sampling switch
(@) - - -
Rapc resistance 15 kQ
Internal sample
Capc® and hold - - - 10 pF
capacitance
tstae@® | Stabilization time - - - 10 us
Delay between
traer @ trigger and - - - - 1/fapc
conversion start
o fanc = 16MHz 0.156 - 15.031 us
ts @ Sampling time
- 25 - 240.5 1/fapc
_ 15.812
Total conversion faoc = 16MHz | 0.9375 5 HS
tconv® | time (including 15 ~ 253 (sampling ts +
sampling time) - successive approximation 1/fanc
12.5)
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Symbol Parameter Conditions Min. Typ. Max. Unit
Eno | Effective umber : - 10.5 . bit
1. HZESHERIE, DEA IR,
2. HBHRIE, AFEAE R
3. TEZRIRT, Vrers TERHIZERET] Vooa, VRrer- 1EHFIERES] Vssa.
4. HRIE, AFEA IR
5. XTAMERfRR, AHENE N E—ANER 1/ fapcs
L IPNEER IR
~i2

Ts

T e B
LA (A 2) HTF e KINTEYT, #8%Er /N 1/4 LSB. HfF N =12
(TR 12 M153 8D, F1E faoc = 15MHz Il & 15

% 5-27 fapnc=15MHz @ B K Rain

Ts (cycles) ts (ps) Maximum Ran (kQ)
25 0.156 0.1
8.5 0.531 4.0
14.5 0.906 7.8
29.5 1.844 17.5
42.5 2.656 259
56.5 3.531 34.9
72.5 4.531 45.2
240.5 15.031 153.4
1. H&THRIE, ATEA .
# 5-28 ADC #&ZH W
Symbol Parameter Conditions Typical Unit
ET Comprehensive 21-~38
error
EO Offset error fecika = 48MHz, 24~11
fapc = 16MHz,
EG Gain error Rain< 0.1 kQ, -0.6~1.0 LSB
ED Iir?eif;?i;)e/netiril)r V'?Eizzgfé\;/’ 08-1.0
EL Iinelg'?iatsr::ror 28~15

1. ADC HES RIFEN I IIOC R T B0 G AE AR AT bR AR AR N SR P N Bl 38, AN
XFE S 2 PR SS — MU 51 IR IEAE AT AR B2 . A AEPT RE ™ AR I Al E N LA

bR AERAD S| B8 L,

(IS 18] B —> F RS A8 . R IER RE N, R AL
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2.

Hrh, ADC #5208 SRR, HO L 7R i B i 18 5-12 s

TN 5.2 A HER ing i AT Zung ceiny TERIZ N, BiASZ 520 ADC A& .

i A VA (RIE, R 7EAE7 A

ET =G R HHERZE: SRR 2 AR A it 42 8] 1) S KA 25
EO= W IR B — RSB A 55— YR AR e f6e 1 1) i 125
EG=IaiiR 722 fe)a— KB AR FEHI AN I3 Jm — IR SR e 8t 18] 4 i 25 o
ED = 2 MhiR 22 S P 30t A0 2 ABUARL 18] ) 85 K 15
EL=FAPERIEIRZE AR AT SR M i s A DR 2k 8] 14 5 K Al 5

ADC output
H—EG-»E
1
1 1
4095 o - - - -1
4094
4093 — Ideal transfer curve \I_
4092 —| .
4001 —
-
N :
5 - ~— EL —»
|
i
. ~—E0—>
3 — i
——ED —=—
2 — —
1LSB ideal
1 —
0 1 T X T T T T
1 6 4092 4093 4094 4095

VA\N l VREFH * 4095

& 5-12 ADC #4538 0r EK
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Sample and hold ADC converter
R AINX | Ranct 12-bit
M W
converter
p \ Cparasitic?
VAIN — —
e Capc®
Parasitic
capacitance

433454

& 5-13 {§i f} ADC HiL 2 (1) 82 K
1. 5% Ran. Rapc #ll Capc MEUE, W3 5-26.

2. Crparasiic £/~ PCB (55#:f PCB MR EAHR) HIEM LMEFERE (K4 7pF) . 8K
i3] Chparasitic BB R PR IRE B, R R i I 2 987D fapce

PCB it 21X
LY (1 AR 4 R R % . R 10 nF AL AUR A A, BTN ZR T feth 5
i MCU & J .

1y
b

Vopa

'] Vooa

[

1uF//10nF

l 1) Vssa

B 5-14 fHt L YRR 225 HL IR L R 2R
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6 SRS

A~

T

6.1 QFN20

E2 | . _—

20
PIN 1 Identifier

N

A1

A3

K] 6-1 QFN20 3 R~

2.

1. BEASEIERE 2

TR K,
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HURFE

% 6-1 QFN20 335 R ~F 41

Millimeters

D Minimum Typical Maximum
A 0.50 0.55 0.60
A1 0.00 0.02 0.05
A3 0.152REF

b 0.15 0.20 0.25

2.90 3.00 3.10

E 2.90 3.00 3.10
D2 1.40 1.50 1.60
E2 1.40 1.50 1.60
e - 0.40 -

H 0.35REF

K 0.40REF

L 0.25 0.35 0.45
R 0.075 - -
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HURFE

6.2 TSSOP20

A1

[
GQTDMMHWJJ

FITTTTIOT]

Lo (%)
4-03
b
b1
BASE META]

WITH PLATING

6-2 TSSOP20 3% R~}

1. BEASEIZRE LG 2
2. ROPRAINEAK,
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(EAARTS

% 6-2 TSSOP20 3 R~ 41

Millimeters
° Minimum Typical Maximum
A 1.0 - 1.10
A1 0.05 - 0.15
A2 - - 0.95
A3 0.39 - 0.40
b 0.20 0.22 0.24
(= 0.10 - 0.19
c1 0.10 - 0.15
D 6.40 6.45 6.50
E 6.25 6.40 6.55
E1 - 4.35 4.40
0.55 0.65 0.75
0.45 0.60 0.75
L2 0.25BSC
L1 1.0REF
R 0.09 - -
61 0- - 8-
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