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1.1 Wik

BL32F0140 fiifx il #5 #5 2, Arm® Cortex®-MO W%, i LAEMR A 72MHz. NE
64KB mOdAFfif A, JFERI T & 1 11O S D AN AM B . AR L 14N 12 £ ADC.
1R 1A 16 s gueif . 1A 16 AR 1 A 32 friE A ER 88 3 AN 16 fidEA
SERE, LS PREREEREN: 14 12C #H. 2 A SPIELI2S #2110, 3 4> UART #:H
114 FlexCAN #11,

AP R A TAFRE N 2.0V ~ 5.5V, TARREEVEH GMEIREE) B -40°C ~ +85°CH) L
AV ALFD -40°C ~ +105°C 97 & Tolk B (B V) o WEZME B TAEB SRR T FER F
HZER o

XU RAMEACE, ARSI EE S T 2 MM

o TVWIELM A

e PCHME

o HLFIIBEH

o [RITRICRAE &

o FREH

o HINLEEH

o BT AL THIAR

o WERIRSR

AP AR LQFP48 Fl QFN32 %5 % fhibf 3 1 5.

1.2 EERS
s WEER%
— 32-bit Arm® Cortex®MO0
- LARSIE AL 72MHz
o fAfHTE
— %1k 64KB I Flash f#fif %%
- %1k 8KB SRAM
— Boot loader 3£ i N Flash 7E£E R4t fE (ISP)
o I SALAIHLIVE B
- 2.0V ~ 55V fitH
- LR/ A (POR/PDR)  AI4wfEHEIRIZ: (PVD)

BL32F0140 1



— HNER 4 ~ 24MHz 3 AR R T 2%
- WG] LR 8MHz 5if RC R 2%
— PLL 3FF CPU B =iig {7 7E 72MHz, SCRFZ Fh 3 Aifs =
— Wk 40KHz iR 5 28
RIIFE
- ZAMEIIFERR, 45 AR (Sleep) . f5HL (Stop) . IX/E{EHL (Deep Stop)
FFEHLEE (Standby)
14> 5 iliid DMA #il8%, SCRAMESRIAFRER 4%, ADC. UART. 12C. SPI #
FlexCAN
9 e 2%
- 116 A7 4 @i EHER 2 (TIMD) , 7 43818 PWM i, PARSEIXAE K
Sz 1 ThEe
- 1A 16 hB AR 2 (TIM3) A1 14 32 @A EI 2% (TIM2) , H£ik 4 MaA
iR EEBL FTHT IR 2 by
— 316 PrFEAER S (TIM14/TIMA6/ TIML7) , A 1 N34 Ee A A 1
HEAMA Y, FEXAER, EadEil, VSIS EE T IR S
- 2MNETIER G CSZA ) IWDG F1E H A4 WWDG)
— 1/ Systick jEi#5: 24 £ B Ik A T s
Z ik 40 MU 1/0 i
— JTA 1O FI] LARRAR 21 16 /A& iy
— FTA St EVRTR AR N FE AN = T Voo IR S5
Zik 7T A EEREN
- 3/ UART #11
- 14 12C #1
- 24N SPIZIT (24N 12S #1D)
- 14> FlexCAN #:11, FF CAN 2.0B
1A~ 12 fiiE g (ADC) , 1uS ¥4ifiE), 2k 14 MM EE, 2 WHE
PN
— ¥AEHl: 0 ~ Vopa
— SCHRERAFERT IR F0 43 HE R i B
— v LR AR IS
- 5 R AR S
1/ s, LA 2%
32 frAE Bk As
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CRC iH 570

96 {5 i ME— ID (UID)

LRENE SN

- FATHEIED (SWD) 1
K LQFP48 1l QFN32 Ff 2%
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ER

2 TEER

21 TR
# 2-1 BL32F0140 T4
CPU frequency 72 MHz
Flash - KB 64 32 64 64
SRAM - KB 8 8 8 8
16-bit GP 1 1 1 1
32-bit GP 1 1 1 1
Timers
Basic 3 3 3 3
Advanced 1 1 1 1
UART 3 3 3 3
12C 1 1 1 1
Interfaces
SPI/12S 2 2 2 2
FlexCAN 1
GPIO 28 40 40 40
Modules 1 1 1 1
12-bit ADC
Channels 13 13 13 13
Comparator 1 1 1 1
Supply voltage 2.0Vto 5.5V
Temperature range -40°C to +85°C / -40°C to +105°C (Suffix V)
QFN32 LQFP48
Package 4x4 mm? 7X7 mm?
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DMA Cortex—M0
M M
Bus Matrix
s 5 s
v K= K—) cpio
64KB
Flash . 8KB SRAM
R =2 ke
E
AHB-APB AHB-APB
APB2 <}=>ch:> APRI
ZaN 2N

TIM14

TIM16

TIM17

;
11

SP11

[

UART1

SYSCFG

MCUDBG

COMP

EXT1

ADC

TIM2

TIM3

UART2

UART3

SPI2

[ ]

:
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I

1WDG

12C1
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FlexCAN

T
f

Kl 3-1 RGHER
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32 BN

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 fii[f) RISC &b Hi s, $RMEAAMRID 3R, fEdEH 8 fil 16 il R
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 RBEFEN

SRR — S AHB ELECAEFE, — > AHB B2 MBI APB 4%, 24 CPU 4%
FI DMA B2k [FIE RIS, H&MHENIIEE. AHB BZ&iI4h% (RCC, HWDIV, GPIO flI
CRC) i#id AHB HEUHIES RGm2ki%EH: . 75 APB 1 AHB &L 282 [A] %28 ik AHB2APB
WA TBE A . 24 APB Z17 833547 8 17 16 fiijiil, APB 2> [ Bhih % ik 32 i, [FIFEM,
AHB2APB #r i L & H 34 S DI g -

3.4  FHESRBAR
% 3-1 fHds g
Bus Address range Size Peripheral
Map to main Flash, system
0x0000 0000 - 0x0000 FFFF 64 KB memory or SRAM according to
boot configuration

0x0001 0000 - 0x07FF FFFF ~128 MB Reserved
0x0800 0000 - 0x0800 FFFF 64 KB Main Flash
0x0801 0000 - 0x1FFD FFFF ~383 MB Reserved
O0x1FFE 0000 - Ox1FFE 01FF 0.5KB Reserved

Flash O0x1FFE 0200 - Ox1FFE OFFF 3 KB Reserved
Ox1FFE 1000 - OX1FFE 11FF 0.5 KB Encrypted area
Ox1FFE 1200 - Ox1FFE 1BFF 2.5KB Encrypted area
Ox1FFE 1CO0O0 - OX1FFF F3FF ~256 MB Reserved
Ox1FFF F400 - OX1FFF F7FF 1 KB System memory
Ox1FFF F800 - OX1FFF FOFF 0.5KB Option bytes
Ox1FFF FAQO - Ox1FFF FFFF 1.5KB Reserved
0x2000 0000 - 0x2000 1FFF 8 KB SRAM

SRAM
0x2000 2000 - 0x2FFF FFFF ~255 MB Reserved
0x4000 0000 - 0x4000 03FF 1 KB TIM2
0x4000 0400 - 0x4000 O7FF 1 KB TIM3

APB1
0x4000 0800 - 0x4000 2BFF 9 KB Reserved
0x4000 2CO00 - 0x4000 2FFF 1 KB WWDG

BL32F0140 11
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Bus Address range Size Periphera
0x4000 3000 - 0x4000 33FF 1 KB IWDG
0x4000 3400 - 0x4000 37FF 1KB Reserved
0x4000 3800 - 0x4000 3BFF 1KB SPI2
0x4000 3C00 - 0x4000 43FF 2 KB Reserved
0x4000 4400 - 0x4000 47FF 1 KB UART2
0x4000 4800 - 0x4000 4BFF 1 KB UART3
0x4000 4C00 - 0x4000 53FF 2 KB Reserved
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 5800 - 0x4000 6FFF 6 KB Reserved
0x4000 7000 - 0x4000 73FF 1 KB PWR
0x4000 7400 - 0x4000 83FF 4 KB Reserved
0x4000 8400 - 0x4000 87FF 1 KB Reserved
0x4000 8800 - 0x4000 BFFF 14 KB Reserved
0x4000 CO000 - 0x4000 FFFF 16 KB FlexCAN
0x4001 0000 - 0x4001 03FF 1 KB SYSCFG
0x4001 0400 - 0x4001 O7FF 1KB EXTI
0x4001 0800 - 0x4001 23FF 7 KB Reserved
0x4001 2400 - 0x4001 27FF 1 KB ADC
0x4001 2800 - 0x4001 2BFF 1 KB Reserved
0x4001 2C00 - 0x4001 2FFF 1 KB TIM1
0x4001 3000 - 0x4001 33FF 1 KB SPI1

APB2
0x4001 3400 - 0x4001 37FF 1 KB DBGMCU
0x4001 3800 - 0x4001 3BFF 1 KB UART1
0x4001 3C00 - 0x4001 3FFF 1 KB COMP
0x4001 4000 - 0x4001 43FF 1 KB TIM14
0x4001 4400 - 0x4001 47FF 1KB TIM16
0x4001 4800 - 0x4001 4BFF 1 KB TIM17
0x4001 4C00 - 0x4001 7FFF 13 KB Reserved
0x4002 0000 - 0x4002 03FF 1 KB DMA
0x4002 0400 - 0x4002 OFFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1 KB RCC
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1 KB Flash Interface

AB 0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1 KB CRC
0x4002 3400 - 0x4002 FFFF 47 KB Reserved
0x4003 0000 - 0x4003 03FF 1KB HWDIV
0x4003 0400 - 0x47FF FFFF ~127 MB Reserved

BL32F0140
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Bus Address range Size Periphera
0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4800 0400 - 0x4800 07FF 1KB GPIOB
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 0CO00 - 0x4800 OFFF 1KB GPIOD

3.5 Flash

AP PR R 64KB T KA BLINAA A7l Ay, T T A7 O e A s

3.6 SRAM
A7 AR ALK 8K AT E SRAM.

3.7 NVIC

AP Y B R I P A 2%, REES AL EE 2 AN AT Rl @ ORI 16 4
Cortex®-MO 1R W) 4 DMATRFEML SR -

o EREATINVIC BEfEIA FIME AL IR 1 Hh W7 B Ak 2
o PMTRIEN CIMLIE BB A%

o EHREMNVIC M

o VPN R ET

o TR B L R e g h

o SCRREPIT R R R INAE

o HIMRMFLALIEIRE

o HMHREIN HEKE, TRMIMELSTE ZH
B L5/ ) r b 1R B 1k SR e BT FE T

3.8 SMERARM/EER] R EXTI

ST/ PR 6 2RI A, P TR A 10 SIS AR L, T o
Wi/ R . BT 10 BIIAI AT LLEREE] 16 SR, A I PTG, R
FI% ERORORBER (TR FRRRERRUAI) o — MERARE S 17 80 S 1A I 3
SRR

EXT A DURY U it 56 R /0 T 9 305 APB2 S £k o J 39 4 PP A £

3.9 WHHAEB
R R SRR RGN . (ESALJE, WS A B 8 MHz 3535 2515 A ER A I 2 S

BL32F0140
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W i A e B T AN 4 ~ 24 MHZ IS8 o 24 W5 B4R b TE R0, RG-S AEEahas
YRR, S PLL, B AR 8. S, G0 SRAERE TR SER Ik T e, e
X 87 4 H I 3K

e RgH, FHEZATgMmEs=4 AHB 228, 5iE APB (APB1 1 APB2) S 2R AT 4f .
Hodr AHB FllE 3E APB S 2 1 eh i i vl ik 72 MHz.

3.10 F@ﬁﬁ

ERR B, J@id BOOTO 5| JIFI nBOOTL i £ 4 il LA 4% —Fh s s = i (1) — Fol:
e MKW Flash J&3)

o MARGAFHEXHEN

o MJTA SRAM JH 3]

Bootloader F2 7L T RGP it X . M ARG 744X JA 5 Bootloader 2 )5, WiEIt UARTL X H
W Flash =i 4mfe .

311 ftEFR

e Vop=2.0V~55V: i#iid Voo 51 A /O 5] BEIAT A EBE 5 2L H .
e Vopa=2.0V ~55V: HADC. Effith, #RGEA PLL BRI AL E . Vopa
F Vssa 1] LLor 51 iEH: 3 Voo Al Vss, ] DLERIMEE (EEFH S Voo Al Vss —F0)

312 fLHkiEE
A PR T LI R (POR) /#UBERL (PDR) Wik, LB IRZALT TR,

fRE RSt riEE 2.0V B TAE; 2 Voo (KT ERIBME (Veorreor ) B, BIMHTEAN IR
K

N o

AR — AR E LSS (PVD) , B MM Voo/Vopa LIRS BIE Vevo LR,
2 Voo T 805 T BIME Vevo B F=A2shilr,  Hr W AR 7 AT LUK H 245 A5 2 BB s 1l 2
NZa, PVD IR T il )y I E -

3.13 HEEEESS
i PR B L LR S o S R A BB e TR T . R R SR AES R &
I F TAERAS .

3.14 RIHFEHR
P SRR IR R, T LAAE B SRS S BhINF 1R 0 22 M S0 2 A3 B 5 LR 0 T

BL32F0140
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R AR AR 2K

EHEIRIEE I, RAE CPUELL, FrE A MEAL T TR I al 48 & A i /AR s e il CPU.,

EHER

TEORFE SRAM Al 7 8 W B A E R BITEN T, SV AT DUE 2 BRI R RETH . 7RIS
BT, HSI R 83 F HSE SRR 28 8o . mT DUB AT — e B i EXTI FI{E 5404
Tl g% SR R g, EXTI E ST LR 16 ANMME 110 K2z —. PVD RO%0H i g (=

=

T o

WEENEN
SENBORE L HAEW LR ERA R AN .

REPLER

FEUBE AT SC B RS AR DI HE . %A 1E CPU IR BEARA U OGP F R T 88 Y0 AT
A1 1.5V #4rAt f X W F . PLL. HSI Al HSE JR 3% s th #8261, AT eliEid WKUP
SR ETHE. NRST BIIEIAMBEAL. IWDG 5 A7 MRk 2 7 | 10 G I 25w 3F 547
SRAM  RIZF AN E K. RARI BB 4Rt .

AR T AR W3k 3-2 fiis . Horr:

e Power Down R/, [ Flash SME & %
e Optional /R4 AT 8 ik AR B T 3 5% 1

e ON FRLfE

o OFF &RIIfERM

e Retention F/sH¥E (- B A TC 45

o High-z #/RmEMHAE

R 3-2 NFETIFEAR AT MM BERES

Module/Mode Run Sleep Stop Deep Stop Standby

Max. Freq. 72MHz 72MHz 40KHz 40KHz 40KHz
PVD Optional Optional Optional Optional OFF
POR/BOR ON ON ON ON ON

CPU ON OFF OFF OFF Power

Down

SRAM ON ON Retention Retention Power

Down

Deep Power

Flash ON Standby Standby Standby Down

. . Power Power

HSI Optional Optional OFF Down Down

. . Power Power Power

PLL Optional Optional Down Down Down

BL32F0140 15
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Module/Mode Run Sleep Stop Deep Stop Standby
LSl Optional Optional Optional Optional Optional
HSE Optional Optional OFF OFF OFF
ADC Optional Optional OFF OFF OFF

COMP Optional Optional Optional Optional OFF
IWDG Optional Optional Optional Optional Optional
Pe%ﬂg:als Optional Optional OFF OFF PD%V\:'V?:
110 Optional Optional Retention Retention High-z @
1. NRST fRFFENMIIhAE, MR 1/O (WKUPX) AILAMeE, A4 1/0 Ay,
3.15 HWDIV Bk

WIREEPFERIAGS o0, REEZIRITER S L SR 32 MREBRIKIEE . M IFRRILAE —

*® 3-3 EM A5 hRE HLL

Sk e A L R AR A

3.16 DMA

APEFNE 5 B DMA T LUEH A S Bl 8% . W% BIAE 1 2% FNA7- il 28 21 B0 25 1) B
PEfE4: DMA $5H 28 SR 2 b IX BT T, BE 00 1 5 ) S A% S Bk G X 45 R I T s A
() BT

HABIEHSA L1 TR DMA 15 RZ 58, AR A DL B R BAEIE . A0
ALY b A Ay bk #R wT DU R A

DMA B 45 2R A 4% UART. 12C. SPI. ADC FUBH . 5 20 Fl L fil e v 28 .

3.17 TIM & WDG Bl 8 f1E 15
AP L ESER S, 2/ NEER 8. 3NEAREH . 2 NG I ER 888 14
RO EIN 28, TR T S Rshl et 22, e 42, SEA RN 2 TR

. Counter i DMA Capture/compare | Complementary
Type Instance | Resolution direction pre-divider request channels output
Advanced TIM1 16-bit up, down, |y 4, 65536 Yes 4 3
up/down
TIM2 32-bit up, down, |y, 6536 Yes 4 No
General up/down
purpose TIM3 16-bit up, down, |4 ¢, 6g536 Yes 4 No
up/down
TIM14 16-hit up 1 to 65536 Yes 1 No
Basic
TIM16 / .
TIM17 16-bit up 1 to 65536 Yes 1 1
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ThRe i

AR EH ER 2 (TIM1)

ERAER ER AR H 16 ALTHEER . 4 MR ECEIE DL A TN PWM R AR AR AR,

B HBE RN BN PWM S, 38 i) DA 22 R e 1 S s I 3 o DU AN A ST () 5
A AT

o HINIHIR

o I HLER

o EAE PWM GAZEH X 7D

o HJikpREH

BLE v 16 Aod@ A e i 356, B TIM2 i 88 A M FE R Thae. BE Y 16 A2 PWM K4
axity, e HAA 2SR/ (0~100%) .

FEVRBE T, THEBS T ARG, [FI PWM B R 28 1k, M) el 6 s i s )

I

IRZIThAEHR 5@ A TIM 2 B 25 AE 1R, ARG AL A I, DRIk po A il e il 8 v LAS@ I s
I AR HERE TR S TIM 2 B 25 D [ B0, SR R0 sl S i R Th e

BAEKE (TIM2/TIM3)

PERR N E T 21k 2 ANTRIB ST B E R 2 (TIM2, TIM3) o BB 84— 16/32 {7
(0 E BN s T B s . — A 16 BLI T ARES A 4 ANBRST R E, A8 i R AT
TR, M. PWM R kb B e

BHER S _32 4z
SEMF A —A> 32 AL A SnBGE AR . A 16 LA R A 4 AL I
i, RAMEEEATH TR, Bl PWM AT U

HHER 4 _16 Az

FEASER a3 — A 16 (200 B s mBGL IR . — A 16 AL T SEs A 4 AN ARAL Y

BIE, BANEEM TR, Ws. PWM Rk R . e G AR E
I B BERC I e 5 M AR E I SRR A AR, RMFAP R FE R Re. £ WU, T
s LRSS . AT — B E R SRR T 728 PWM il . AN E R4 A G2 DMA
TR o

IXLEGE I S IE RENS AP B ML AR 15 T, R 1 ~ 4 DR BT

ANE IS A58 PWM it B g ] S ] R

HAZNER (TIM14/TIM16/TIM17)

PN E 3 ANEAER S (TIM14/TIM16/ TIM17) , SN ER 88E —A 16 A it4ds,

SCFEAZNER, ORI A A 16 AT 1 ANMSLIEE, N8
A TR, f . PWM b st ikt . S HE PWM B, TIM14 %
A EAMG H R, TIML6 A1 TIML7 Bo & BAMa o 1, A AN PWM XS, SCRAERAE

BL32F0140
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ThRe i

XA

MSLE M (IWDG)

ML TR IET —A 12 SrR i s A — 4 8 ALRIFAlas, &t —AN P ST
(] AOKHzZ FHR A PR AL B DORIX AR 38 A T £ eh, BT LA ng A7 TS ML R AL
B B LAAE RGR A M N AT RESE A H BUE N 8RR PR
G, BRI A DA B R A R R BB T FEREEC, TR L wh

4.

HOEH (WWDG)

BTN E —A 7 AL mo 2, JET O E R A BE AT . B LA aE 11
TAERA W A ARG EHERB RS, B RS ihae; ERRERT,
THEES T DA R 4

RYinTEE R 8 (Systick)

EAER R T A TR ERERS, WA AR — MR s . B R TR
o 24 AT EES

o HAZNEMFIHAE

o YA O WFREFE A —AN R BE R G

o FIYRFERTEHIE

3.18 GPIO

> GPIO I JIAAT UL e B A Y (IR BT D« SN GBS ERi s R $i)
BRI REd 1 . 28 GPIO 5| IR 5507 B I B A ik i o fE R MO T,
/O 51 B A D g AT LA I — MR e 3R BiE , BLBE R EAMK SN 11O A fras.

3.19 UART
FERF AR 3 UART #:0. SZEFLIN EMIhREE. % 1S07816 & At £izl. UART
F S R R K BT 5 Ay 6 fir. 747 8467, 9 frAliLE.

B UART £ O #8 0] LAHE A DMA #:4E .

3.20 I2C
AFEH AR LA 12C B0, Bes TAET 2 B MR, SZRpAR v AT PR AR =
12C #2032 FF 7 Arek 10 7 -4k

BL32F0140
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3.21 SPI

A7 AR 2 A SPHEZ . SPHE IENBRERUT, AT R0 E AR 1 ~ 32 7. AR
Kidi# 36 Mbps, MR KI#EA 18 Mbps. FiA 1) SPI 4 ST LURE ] DMA #4F .

3.22 125

ARpE S R 2 AN 128 B0, 5 SPISEH =AM, SRS (BUR S HLEE IR
B s SCREESRIESNERAE, R T I FEbRE (AL, Bl R i B b &
CEFAMBL AU BT RS SR bR & (UL«

8L T Y FELR TR A S0EE, DAL BAE# K & SR FE 4% (8KHZ 3| 192KHz) o Hidfi s xUn]
PIAE 16 Az, 24 firek 32 £, FEamiE ey 16 A7 (16 A EdEm) 2% 32 7 (16 fir. 24 fi7.
B2 A H D

3.23 FlexCAN
AP R— FlexCAN $:0, FATE 2.0A 1 2.0B (£5)) , AEFEik 1 Mbps. &
A CABESORT R 3% 11 SRR AR AE M, n] LLBEUSORT R 3% 29 7 bR IR I3 FE il .

3.24 ADC

PR AN 12 SLIERU B e ds (ADC) , A1) ADC AhEfliE ik 14 4, AlbL s
LRI, BRI SR . ERMEIEUT, B Eh T e i — 4N L R
. ADC RJLME ] DMA #:0E.  BLOE [ I0 T AR 7o V=l 5 RS v b A0 — B ST v (1) J
MY E SR TER  BER, R

BB 88 (TIMX) R s i e i 2% 7= A B, mTRLA: 501 4 0 2B 51 ADC I fi %,
JS2FHFE T e 8 ADC B54e 5t [l

BEARS
I AR 7 AR — IR L AR L o R A% AR A N AL R B ADC [ NEiE .,
TR AR AR I A e e BB T A

3.25 COMP ]t a8
PR AR 1 AMERPLLE RS, AT GEM FTA & Bp) 110 1D, e HERT SR Es A .
COMP "THTZFIike, ME:

o HBME Tl A AR T FEARL Lnte i S

o IHRES

o ERTARHIH I PWMAHSS &, ZH B0E ) HA ) v d i [

BL32F0140
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o HAHEERA L TIR
- AT 110 51
— WIBLLATH I CRV AT 4 Vooa B P R JE 1 HEL M 4 70 M fEL s £
o T MREIR T L
o AIZRAEAE R FE
ot S T DAEE S ) B — A 17O S B2 S E N B R A S, R DASi A DA A
- RS
— OCref_clr Ff (IZ 3 LRI HD
o SEILHRIE PWM SXIT IR A 22 S

3.26 CRC

CRC (JEIRILARKED tHH AT —AE M2 IR AER, N—4 32 ML #dE v 4
—ACRC 4. fEARZMM Y, BT CRC R A A T HHR L s fe i — 8tk 76
EN/IEC60335+1 ArifEITE A, EiR ML 17— MR N7 A7 i 845 R 1 T, CRC it Bt
AT LA T SERT b R 25 48, S PERE R R A ORI 7 AR (R 2 44 0 T

3.27 SWD
Witk Arm breERI PR 2R S AT IR0 (SWeDP) .

BL32F0140
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51 R R T fig

4 gl e X RE

4.1

5| 1447 B
4.1.1 LQFP48 3|44

Thfe

NC
PC13

PC14

PC15
PDO0-OSC_IN
PD1-OSC_OUT
NRST1

vss

VDDA
PAO-WKUP
PA1

PA2

47 [ vss
46 ] PBO
45 [ ] Pes
44 ] PD5-BOOTO
43 [ Pe7
42 [ ] PBe
41 ] PBS
40 ] PB4

) 48 VDD

OO OO

39 [ PB3
38 PA1S
37 PAL4

36

35

34

33

32

31

30

29

28

27

26

25

guuuuoououun

pas [ 13
pasa [ 14
pas [ 15
pas | 16
par [ 17
peo (| 18
pe1 | 19
P2 [ 20
P10 [ 21
P11 | 22

vss []| 23
VDD 24

PD3

PD2

PA13

PA12

PAl1l

PA10

PA9

PA8

PB15

PB14

PB13

PB12

4-1 LQFP48 5| {54
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1R E U T fig

4.1.4 QFN32 4x4 mm2 3|44

VDD/VDDA
PD0-OSC_IN
PD1-0SC_OUT
NRST1
PAO-WKUP
PAl

PA2

PA3

O o0 ~ O wn < (2] a
O 0 o @0 m @ o <
a oA o o oo a o
N O @~ © m
m o mMm N N N N N
_______ ‘1 g f2a
$2 237
------ @ P
23 P20
4 3 RO
s Exposed Pad 207
6 ' P19
7 .18
______ 8 YA
O = N M < 10 W-.
(<)} - - - - -l -l -l -
a < < < ©0 0o a o
a o o o o (-9

PA14
PA13
PA12
PAl1l
PA10
PA9

PAS8

PB14

T VSSIVSSA

] 4-4 QFN32 4x4 mm2 5| {44

BL32F0140
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51 R R T fig

\J
42  BlHEXE
# 4-1 51JHE X
QFN32 1/0 . .
LQFP48 4x4 Name T%F))e level Ma|_n Multiplex function Add't'QnaI
function function
mm2 @
1 - NC - - - - -
2 - PC13 1/0 TC PC13 TIM2_CH1 -
3 - PC14 1/0 TC PC14 TIM2_CH2 -
4 - PC15 1/0 TC PC15 TIM2_CH3 -
PDO UART3_TX
5 2 0SC_IN Vo TC PDO 12C_SDA -
PD1 UART3_RX
6 3 0SC_ouT Vo T PD1 12C_SCL -
7 4 NRST1 1/0 - NRST1 - -
8 - VSS S - VSS - -
9 1 VDDA S - VDDA - -
UART2_CTS
PAO TIM2_CH1/TIM2_ETR
10 5 WKUP 1/0 TC PAO SPI2_NSS/I2S2_WS ADC1_VINI[O]
TIM2_CH3 COMP1_OUT
UART2_RTS ADC1_VIN[1]
1 6 PAL o TC PAL TIM2_CH2 COMP_INPI[Q]
UART2_TX TIM2_CH3
— — ADC1_VIN[2]
12 7 PA2 1/0 TC PA2 SPI2_NSS/I12S2_WS COMP_INP[1]
UART2_RX ADC1_VIN[3]
13 8 PA3 o TC PA3 TIM2_CH4 COMP_INP[2]
SPI1_NSS/I2S1_WS
TIM1_BKIN TIM14_CH1 ADC1_VIN[4]
14 9 PA4 1/0 TC PA4 12C_SDA COMP_INP[3]
SPI1_SCK/I2S1_CK
TIM2_CH1/TIM2_ETR
15 10 PA5 1/0 TC PA5 TIM1_ETR égﬁé‘\uw\nl/{%]
12C_SCL -
TIM1_CH3N
SPI1_MISO/12S1_MCK
TIM3_CH1 TIM1_BKIN
UART2_RX TIM1_ETR
TIM16_CH1 TIM1_CH3 ADC1_VINI[6]
16 u PAG Vo Tc PAG COMP1_OUT COMP_INM[1]
SPI1_MOSI/12S1_SD
TIM3_CH2 TIM1_CHIN
TIM14_CH1 TIM17_CH1
= = ADC1_VIN[7]
17 12 PA7 1/0 TC PA7 TIM1_CH2N TIM1_CH3N COMP_INM[2]
TIM3_CH3
TIM1_CH2N
18 13 PBO 1/0 TC PBO TIM1_CHIN ADC1_VINI[8]
TIM1 _CH3
TIM14_CH1
TIM3_CHA4
TIM1_CH3N
TIM1_CH4
19 14 PB1 1/0 TC PB1 TIM1_CH2N MCO ADC1_VIN[9]
TIM1_CH2
TIM1_CHIN
20 15 PB2 1/0 TC PB2 - -
BL32F0140 23



51 R R T fig

QFN32
LQFP48 4x4
mm2

Name

Type
)

110

leve
@

Main
function

Multiplex function

Additional
function

21 - PB10

I/0

TC

PB10

12C_SCL TIM2_CH3
UART3_TX
SPI2_SCK/I2S2_CK

22 - PB11

I/0

TC

PB11

12C_SDA TIM2_CH4
UART3_RX

23 - VSS

VSS

24 - VDD

VDD

25 - PB12

110

TC

PB12

SPI2_NSS/I12S2_WS
SPI2_SCK/1252_CK TIM1_BKIN
SPI12_MOSI/12S2_SD
SPI2_MISO/12S2_MCK

26 16 PB13

110

TC

PB13

SPI2_SCKI/I2S2_CK
SPI2_MISO/12S2_MCK
TIM1_CHIN
SPI2_NSS/I2S2_WS
SPI2_MOSI/12S2_SD 2C_SCL
TIM1_CH3N
TIM2_CH1
UART3_CTS

27 17 PB14

110

TC

PB14

SPI2_MISO/I2S2_MCK
SPI2_MOSI/I2S2_SD
TIM1_CH2N
SPI2_SCK/I2S2_CK
SPI2_NSS/I2S2_WS 12C_SDA
TIML_CH3

TIM1_CH1
UART3_RTS

28 - PB15

110

TC

PB15

SPI2_MOSI/I2S2_SD
SPI2_NSS/I2S2_WS
TIM1_CH3N
SPI2_MISO/I2S2_MCK
SPI2_SCK/I2S2_CK
TIM1_CH2N TIM1_CH2

29 18 PA8

110

TC

PA8

MCO TIM1_CH1
TIM1_CH2
TIM1_CH3

30 19 PA9

110

TC

PA9

UARTL_TX
TIM1_CH2
UART1_RX 12C_SCL
MCO TIM1_CHIN
TIM1_CH4 CAN_RX

31 20 PA10

110

TC

PA10

TIM17_BKIN
UARTL_RX
TIM1_CH3

UART1_TX 12C_SDA
TIM1_CH1

SPI2_SCKI/I2S2_CK
CAN_TX

32 21 PA1l1

110

TC

PA11

UART3_TX
UARTL_CTS
TIM1_CH4 CAN_RX
SPI2_MOSI/I12S2_SD
I2C_SCL COMP1_OUT

BL32F0140
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51 R R T fig

QFN32 1/0 . L
LQFP48 4x4 Name T%F))e level Mal_n Multiplex function Add|t|9na|
function function
mm2 @
UART3_RX
UART1_RTS
TIM1_ETR CAN_TX
33 22 PA12 1/0 TC PA12 SPI2_MISO/I12S2_MCK -
12C_SDA TIM1_CH2
SWDIO UART1_TX
SPI2_MISO/I2S2_MCK MCO
TIM1_CH2
34 23 PA13 1/0 TC PA13 TIM1 BKIN -
35 - PD2 10 TC PD2 - -
36 - PD3 1/0 TC PD3 - -
SWDCLK UART2_TX
UART1_RX
37 24 PA14 110 TC PA14 SPI1_NSS/I2S1 WS -
SPI1_NSS/I2S1_WS
38 25 PA15 110 TC PA15 UART2_RX -
TIM2_CHUTIM2_ETR
SPI1_SCK/I2S1_CK
TIM2_CH2 UART1_TX
TIM2_CH3 TIM1_CH1
39 26 PB3 110 TC PB3 TIM2_CH1 ADC1_VIN[10]
SPI1_MISO/12S1_MCK
TIM3_CH1 UART1_RX
TIM17_BKIN TIM1_CH2
40 27 PB4 110 TC PB4 TIM2_CH2 ADC1 VIN[11]
SPI1_MOSI/I2S1_SD
TIM3_CH2 TIM16_BKIN
MCO TIM1_CH3
41 28 PB5 110 TC PB5 TIM2_CH3 -
UART1_TX I2C_SCL
TIM16_CHIN
42 29 PB6 110 TC PB6 TIM2_CH1 -
UART1_RX 12C_SDA
TIM17_CHIN
43 30 PB7 110 TC PB7 UART2 TX ADC1_VIN[12]
PD5
44 - BOOTO 110 TC PD5 - -
12C_SCL
TIM16_CH1
45 31 PB8 110 TC PB8 CAN_RX -
UART2 RX
12C_SDA
TIM17_CH1
46 - PB9 110 TC PB9 CAN_TX TIM1_CH4 -
SPI2_NSS/12S2_WS
SPI1_MISO/12S1_MCK
TIM3_CH1 TIM1_BKIN
UART2_RX TIM1_ETR
) TIM16_CH1 TIM1_CH3 ADC1_VIN[13]
32 PD6 Vo TC PD6 COMP1_OUT COMP_INM[3]
47 - VSS ] - VSS - -
BL32F0140 25



1R E U T fig

QFN32 1/0 . L
LQFP48 4x4 Name T}(Ilr))e level Main Multiplex function Additional
function function
mm2 @
48 1 vDD S - VDD - R
1. I=fA, O=%it, S=HJ, HZ=mH
2. TC:#HrE 10, MINESAIE VDD HE
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51 R R T fig

43 5IHEH
% 4-2 PA i D3R8 2 H AFO-AF8
Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
UART2_CT | TIM2_CHL/T | SPI2_NSSII ] ] COMP1_OU ]
PAQ ) S IM2_ETR 252 WS TIM2_CH3 T
PA1 - UARTSZ—RT TIM2_CH2 - - - - - -
SPI2_NSS/I
PA2 - UART2_TX TIM2_CH3 255 WS - - - - -
PA3 - UART2 RX | TIM2_CH4 - - - - - -
SPI1_NSS/I
PA4 28T WS - - TIM1_BKIN | TIM14 CH1 12C_SDA - - -
SPI1_SCKI/I TIM2_CH1/T
PAS5 2S1 CK - IM2_ETR TIM1_ETR - 12C_SCL TIM1_CH3N - -
PAG6 SPI1_MISO/ TIM3 CH1 TIM1 BKIN UART2 RX TIM1 ETR TIM16 CH1 TIM1 CH3 COMP1_OU -
12S1 MCK — — — — — — T
PA7 Slrzlé_lMgDSI/ TIM3_CH2 TIM1_CHIN - TIM14_CH1 TIM17_CH1 TIM1_CH2N TIM1_CH3N -
PA8 MCO - TIM1_CH1 - - - TIM1_CH2 TIM1_CH3 -
PA9 - UART1_TX TIM1_CH2 UART1_RX 12C_SCL MCO TIM1_CHIN | TIM1_CH4 CAN_RX
SPI2_SCK/I
PA10 TIM17_BKIN UART1_RX TIM1_CH3 UART1_TX 12C_SDA - TIM1_CH1 282_ CK CAN_TX
UART1_CT SPI2_MOSI/ COMP1_OU
PAl11 UART3_TX s TIM1_CH4 CAN_RX 1252 SD 12C_SCL - T -
UARTL_RT SPI12_MISO/
PA12 UART3_RX s TIM1_ETR CAN_TX 1252 MCK 12C_SDA - TIM1_CH2 -
SPI2_MISO/
PA13 SWDIO - UART1_TX - 1253 MCK MCO TIM1_CH2 TIM1_BKIN -
SPI1_NSS/I
PAl14 SWDCLK UART2_TX UART1_RX 2S1 WS - - - - -
SPI1_NSS/I TIM2_CH1/T
PA15 251 WS UART2_RX IM2_ETR - - - - - -

BL32F0140
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51 R R T fig

* 4-3 PB ¥ 1 ThAe £ H AFO-AF8

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
PBO - TIM3_CH3 | TIML_CH2N | TIML_CHIN | TIML_CH3 - - - .
PB1 TIM14_CH1 | TIM3_CH4 | TIML CH3N | TIML_CH4 | TIM1_CH2N MCO TIML_CH2 | TIM1_CHIN .
PB2 - - ; ; - - - - -
PB3 szgl_s&(/ ' - TIM2 CH2 | UARTL.TX | TIM2 CH3 - TIML CH1 | TIM2 CH1 ;
PB4 S;;'Sll—_'\,f/:gg’ TIM3_CH1 - UARTIL_RX ; TIM17 BKIN | TIML_CH2 | TIM2 CH2 ;
PB5 SPGVo! | TM_cH2 | TIM16_BKIN MCO - - TIML_CH3 | TIM2_CH3 .
PB6 UARTLTX | 12c_scL | TMI6.CHI - TIM2_CH1 - - - -
PB7 UARTI_RX | 12c_spa | TMITCHL - UART2_TX - . - -
PBS - I2C_SCL | TIM16_CH1 | CAN_RX | UART2 RX - . - -
PBO - I2C_SDA | TIM17 CHL | CAN_TX | TIML CH4 52'522—_'\‘\/%" . - -
PB10 - I2C_SCL | TIM2_CH3 - UART3_TX Szgz—_sccl'(" ! - - -
PB11 - I2C_SDA | TIM2_CH4 - UART3_RX - - - -
el e e
PB13 S'Zgz—_sgf’ : S|2P|822__|\|<|/: gg/ TIM1_CHIN 52'522—_’\‘\/%/ : STzlé_zl\_AsoDSV I2C_SCL | TIML_CH3N | TIM2_CH1 UARTS3—CT
PB14 9;5'822—_'\,?/: o S'Ijz'gz'\_"gg" TIM1_CH2N S'Z'éz—_sgf ! S';'SZZ—_NVES’ '| 12cspa | mmMicHs | TimacHr | UARTERT
PB15 SPIZVOSH | SPIZNSSI | mima_chan | SPIZMSOP | SPIZSCKI - TIML_CH2N | TIM1_CH2 -
BL32F0140 31
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#* 4-4 PC i 1 hRE Z H] AFO-AF8

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
PC13 - TIM2_CH1 -
PC14 - TIM2_CH2 -
PC15 - TIM2_CH3 -

BL32F0140
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K 4-5 PD uii 1 IiRE R FH AFO-AF8

51 R R T fig

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8
PDO UART3_TX | I2C_SDA - - - ; - ; .
PD1 UART3_RX | I2C_SCL - - - ; - ; .
PD2 - - - - - - - - -
PD3 - - - - - - - - -
PD5 - - - - - - - - -
PD6 S;g'sll—'mgg’ TIM3_CH1 | TIMI_BKIN | UART2_RX | TIM1_ETR | TIM16_CH1 | TIM1_CH3 COMF;l—OU -

BL32F0140
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HARE

5 B,

A~

T

51 WhAKM
FRARHERIBLN, T HUEASEA VSS o skife

511 HFLHEE
T 51 S o 1) 78k o T B 5- 1.

Y
T

C =50 pF

5-1 5l IS Bk AT

5.1.2 5| ABEE
B S0\ HL PR P 7 3R T 5-2.

K 5-2 51 B\ L s

513 ftEFE
B 2R T R K 5-3.
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HARE

POR, PVD, HSE

LSI, IWDG
HSI, PLLs
Vo || ] Voore ...
nx VDD |
V I
Ej = Regulators —>1 :
| |
E i
Output H
— Core logic :
nx100nF —— 10 logic (CPU, digital ]
+1x47pF —T— GPIOs [ { circuit circuits & :
_[;,—>'”p—“‘, memory)
nx VSS'J:ﬂ Vs !
i [ o
VDDA
VDDA 1
] Vopa )
L I v
REF+
L—»
1x10nF ——
CIx1pF Veer. ADC CcoMP
VSS 1 Vasa
X L

K 5-3 it %
B e
1. NSRRI, SRR IEH 2 (] R b P B R R e S HR A e A
2.  _LHEPFIRK 4.7uF AT ERSIHE P —4 vDD 3|l

3. AP Vooa il Veers 150 15423 VDDA 51, Vss. Vssa Fl Vrer- 1R85 F P 3 %%
3| VSS 5.

5.1.4 HERHEFEIE
B B I R T R T R B 544,
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CRCE

F 5-1 L EARME:

VDD

— |

VDDA

=

K 5-4 HLALTHFENI RT3

5.2 SR AHEME

INAE S LR BT R “ T A KBUEE” JIR (R 5-1. & 5-2 M1 £ 5-3) hagih
I, TTRE S P EESMAR AME AR IR . X B R 4 e AR 2 M i KA, JF AN RAE JL 6 AR

WA DIREVERRIE iR . B8P TARAE B KA 26 AF T M as A B AT Sk

Symbol Description Minimum Maximum Unit
External main supply voltage (including Vopa and
Vbbx-Vssx PPy %) ( g Vooa -0.3 5.8
Vssa) \%
ViNn®@ Input voltage on other pins Vss-0.3 Vbp+0.3

#* 5-2 Ml

1. FrERHEYE (Vob, Voba) Flith (Vss, Vssa) Bl BHA i 23 32 B A58 S0 VR V6 L Y (Rt i R 50

E.

2. AURLCETE VN FERKE. A RAVFIRAIEARRENFE, SR,

Symbol Description Maximum Unit
lvopovopa® Total current through Voo/Voba power pins (supply current) @ +120
lvssivssa® Total current through Vss/Vssa ground pins (outflow current) ) -120
Output sink current on any I/O and control pins +25
lio Output current on any I/O and control pins -25 mA
NRST pin injection current 5
Iinacpiny @) —
HSE OSC_IN pin injection current 5
S linaeing @ Other pins injection current ?) +25
1. AERVMTEEMN, FiaEHEIE (Vob. Voba) FEEHL (Vss. Vssa) 5l IR L& BIAMT
F I o
2. EHTEREBAER A GENTH VO FIEHISI . M b —E A REES % H 5| % LQFP
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I AN 1L FL YR 5| T S

3. RENENHRE TR RBTERE .

4. VN> Vopaltf, £ AERTEANER: 2 VIN< Vssit), 274 REFEANER. A5 #EH i
PIN) o

5. AUEZAMRAFERAEENBRE, Zing ein FEROKESE T EFEN IR AR FEN B (B
fH) a2z M.

53  TiE&MH
5.3.1 BATEXMH
%% 5-3 Ml AR AF
Symbol Parameter Conditions Min. Typ. Max. Unit
fHCLK Internal AHB clock frequency - - - 72
frcLk2 Internal APB2 clock frequency - - - 72 MHz
frcik Internal APB1 clock frequency - - - 72
VbD Digital circuit operating voltage - 2.0 3.3 5.5
Analog circuit operating voltage
v (Performance is guaranteed) Must be the same as 2.5 33 55 v
DDA Analog circuit operating voltage Voo (D
. 2.0 - 25
(Performance is not guaranteed)
LQFP48 - - 357
Power dissipation LQFP32 _ _ 333
Po Temperature: Ta= 85C @ mw
or: TaA=105<T ) QFN32 5x5 mm2 - - 571
TSSOP20 - - 270
Ambient temperature (industrial . .40 ) 85 <
Ta level)
Ambient temperature (extended ) -40 ) 105 <
industrial level)
i (©)]
Junction temperature ) -40 ) 105 <
T (industrial level)
Junction temperature ¢ ) i i
(extended industrial level) 40 125 T

1. ER AR B B Voo A1 Vooa fitFeL,  7E 1 FERTIE S #0018, Voo Al Vopa 2 [A] % fo i

1 300 mV (25,

2. W TABAE, HE Ty (To=125T N4 I KBUEE D) A Tomax, WAVFE R Po 5
i

3. FERURMIDIRFERIIRE T, RE Ty (Ti=125T N4 KFEM) At Tomaxs Ta il
LAY R B AN G o

5.3.2 _LH M BN T/ERM
TR IS BUL TR 5-3 M TAEZAF TR
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% 5-4 b HURI s RN Y AR A

Symbol Conditions Min. Typ. Max. Unit
Vo rise time tr 1 - o
tvbb us
Vop fall time t¢ 400 - 0
Vit 3) Power-down threshold voltage - 0 - mv
1. HEZGREIHEEL, AEA PR
2. O LS Voo B AR IR LT BRI B ¢ M BB, BRI REAS i EE RIS
3. LRSI SE B HL, P R OV JTEA.

Vop

Vit

tr

v

t

A

v

K 5-5 I E#HRBIT

5.3.3 AREALN B IRZ RS
A B AU AR 3 5-3 Bt (PR IR T Voo (kbR R IR A

% 5-5 A HRIZ AL HLE AR ey

Symbol Parameter Condition Min. @ | Typ. | Max.® | Unit
PLS[3:0]=0000 (Rising 1.62 18 1.98
edge) ' ' )
PLS[3:0]=0000 (Falling
edge) 1.53 1.7 1.87
PLS[3:0]=0001 (Rising 1.89 21 231
edge) ' ) )
PLS[3:0]=0001 (Falling 1.80 20 220
edge) ' ' '
Level PLS[3:O];(j)Oé)O (Rising | 516 | 24 | 264
selection of |5 016 (Fall
VPvD programmable [3: ];dge) (Falling |5 57 2.3 2.53 %
voltage — —
detectors PLS[3:0]=0011 (Rising 243 27 297
edge)
PLS[3:0]=0011 (Falling
edge) 2.34 2.6 2.86
PLS[3:0]=0100 (Rising 270 3.0 3.30
edge) ' ' )
PLS[3:0]=0100 (Falling 261 29 319
edge) ' ) )
PLS[3:0]=0101 (Rising
edge) 2,97 3.3 3.63

BL32F0140

38




HARE

Symbol Parameter Condition Min.® | Typ. | Max.® | Unit
PLS[3:0]=0101 (Falling 2.88 3.2 3.52
edge) ' ' .
PLS[3:0]=0110 (Rising
edge) 3.24 3.6 3.96
PLS[3:0]=0110 (Falling | 5. 35 3.85
edge) ' ' :
PLS[3:0]=0111 (Rising 351 3.9 4.29
edge) ' ' .
PLS[3:0]=0111 (Falling 3.42 3.8 4.18
edge) ' ' :
PLS[3:0]=1000 (Rising 378 4.2 4.62
edge) ' ' :
PLS[3:0]=1000 (Falling
edge) 3.69 4.1 4,51
PLS[3:0]=1001 (Rising 4.05 45 4.95
edge) ' ' :
PLS[3:0]=1001 (Falling
edge) 3.96 4.4 4.84
PLS[3:0]=1010 (Rising
e 432 | 48 5.28
PLS[3:0]=1010 (Falling 4.23 4.7 5.17
edge) ' ' :
Power-on
Veor/poR () reset ) ) e - '
threshold
PDR
Vhyst_PDR hysteresis ] : ? : ~
Reset
@ - ) i
TRSTTEMPO duration ° -

#*5-6 NEMZHAE

1. PR B BT RIE E BN BUE Veor/PDR.
2. HBIHRIE, AEAFEHIER.

3. HIZREIHEEH

e ARSI E A M B (POR B4 2 A B ARG —A 10 Fil 18t %)

534 HEKZEHEE
TR ISR KR 5-3 51 H PR EEIR R A Voo £t B LR F RS .

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

voltage reference

1o SRS AR I [ A3 e N o ) 22 ORI A S 2

5.3.5 ftE R
R EE R 2 RS MR A 154, RESHAEZAFE TIERE. FEEE. 110 3
BRI A R RE . TAESR. 11O MR B R % . TR AE AR 2 o (0 fr B DL BT

{DEAVERC

BL32F0140
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AT gy AT AT R AT B BRI B, AR AT — B R AR .

FLYLIE #E

Pz B8 AL TR 1 2% A«

o FTENINO SIHHES L THANBL, FEEH S —MHA T L —Voo 8 Vss (TLHEHD .
o JITAMISNBERAL TORMARAS, BRARRRAI UL
o Flash f#Ai##5 B9 V7 Al I [ B 2 fucwk IHZ (0 ~ 24 MHz I8 0 NMEEFRFE, 24 ~

48MHz I A 1 MR, 48 ~ 72 MHz I8 2 MNERF D &

. BT IhEE B . HFHF B INERS: fuok = frcike = freLkzo

e 84 T RE L6 0AE Ve B I Bk AT 2 7 B T L

FRPGIHISH, A 5-3 51 FRBHERE R R Voo Akt R F IR i
£ 5-7 BTN B S B RVE AR

Typical Typical
Symbol | Parameters | Condition fH|_C|LK All peripherals enabled All peripherals disabled Unit
(H2) -40<C | 25<C | 85C | 105 | -40<C | 25<C | 85T | 105C
72M 16.26 | 16.22 | 16.30 | 16.19 | 10.15 | 10.12 | 10.20 | 10.10
48M 12.38 | 12.35 | 12.32 | 12.30 | 831 | 8.27 | 8.25 8.24
24M 781 | 7.74 | 7.72 7.71 5.78 | 5.70 | 5.68 5.68
8M 264 | 2.62 | 2.64 2.67 1.96 194 | 1.96 2.00
Supply Internal
Ipp current in clock aM 1.99 198 | 2.01 2.03 1.61 1.60 | 1.63 1.63 mA
Run mode source
2M 1.21 119 | 121 1.25 1.02 1.00 | 1.02 1.06
1M 0.81 | 0.79 | 0.81 0.84 0.72 | 0.69 | 0.71 0.75
500K | 0.62 | 0.59 | 0.61 0.64 0.57 | 054 | 0.56 0.59
125K | 0.47 | 0.44 | 0.46 0.49 046 | 043 | 045 0.48
7 5-8 HEEMRA S 1 S0 70 B 6
Typical Typical
Symbol | Parameters | Condition fHHCLK All peripherals enabled All peripherals disabled Unit
(Hz) -40<C | 25<C | 85C | 105<C | -40<C | 25<C | 85 | 105
72M 10.25 | 10.13 | 10.02 | 9.92 413 | 4.04 | 3.99 3.94
48M 7.18 7.06 | 6.97 6.90 3.09 | 3.30 | 295 2.92
24M 410 | 4.00 | 3.94 3.90 2.06 197 | 1.93 191
SUDP'Y_ Internal aM 1.91 1.87 | 1.80 1.19 154 | 151 | 1.34 0.82
Iop current in clock mA
Sleep mode source 2M 1.16 111 | 1.15 1.18 0.97 0.93 | 0.96 1.00
1M 0.79 | 0.74 | 0.77 0.80 0.70 | 0.65 | 0.67 0.71
500K | 0.60 | 0.56 | 0.58 0.61 056 | 0.51 | 0.53 0.56
125K | 0.46 | 0.42 | 0.43 0.49 045 | 041 | 042 0.45
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& 5-9 fFHUAIARFHUBE SR I AL SR R #E O

" Typical Maximum @ .
Symbol Parameter Conditions Unit
25<C 25°C -40~105<C
Supply current Enter Stop mode after
in Stop mode reset, Vbp=3.3V 70.22 150 324
Supply current
| in Deep Stop E”f:er Dee'i’ \S/mp_r;g‘\j/e 1.67 5 55 A
DD mode after reset, Vpbp=3. H
Supply current
in Standby IWDG disabled 0.41 3 5.62
mode

1. 1O RE NEHHIN
2. MLEAVHEE L

P B M LT R
W E SRR RS T FR, MCU TR0 T
o JTHMINO SIS TR, JHERR — A FA B E—Voo 3l Vss (TEHED
o FITERIAMEHEAL T OCHIIRAS, BRAEREIBEEA .
o Uy HIE R IE I W B R RE TS
— KM AL Be al
= RIFR— A i
o IREIR AN VDD it H LR S A5 T3 5-3.

%% 5-10 P EAMEI IR FE @

Symbol Parameter Bus Typical Unit

CRC 0.95

GPIOA 0.55

GPIOB 0.56

GPIOC AHB 0.52

GPIOD 0.54

DMA 2.1

HWDIV 1.2

Ibp TIM1 8.2 UA/MHz

TIM14 2.0

TIM16 2.7

TIM17 2.8

APB2

SPI1 5.7

UART1 4.8

SYSCFG 0.2

MCUDBG 0.2

BL32F0140
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Symbol Parameter Bus Typical Unit
COMP 0.4
EXTI 0.1
ADC 4.1
TIM2 5.8
TIM3 4.4
UART2 5.0
UART3 5.0
SPI2 APB1 5.7
IWDG 0.6
12C1 6.8
WWDG 0.2
FlexCAN 11.1

1.  fucik = 72MHz, faps1 = fucik/2, faps2 = froik, FEHMERITRS 55 R BUNERIME

AT FEAE e 2 ) B (5]
AR A LIS R N [ A P BRI B HSI MR Bl AT F . e BRI A I IR AR 2
RS 5T 5 «

o EHLERAFHURLE: I PR IR
o MEMRARZ: I YRR 3k N ERRASE 2 IR BT A8 P () I Bl A B I 8] 2 A8 RO IA B IR BE AN fi ol o
Hef5 &3 5-3 18 F TAE AT EAFH]

2 5-11 (IR FEAE A g A [5)

Symbol Parameter Conditions Typical | Unit
twusLEEP Wake ur[:](f)r((j)én Sleep System clock is HSI 3 cycles
Wake up from Stop
twustop mode (regulator is in System clock is HSI 11 us
Run mode)
Wake up from Deep
twupeepstop | Stop mode (regulator System clock is HSI 14 us
is in low power mode)
twusTDBY Wake Upnf]r(())(rjré Standby PWR->CR[15:14] = 0x1 484 us
twusTDBY Wake upr;rcc))(;ré Standby PWR->CR[15:14] = 0x2 425 Js
twustpgy | WVake up from Standby | oo SeoRi5141=0x3 | 363 us
mode
5.3.6 ShERRTPRIEIRE

R B AMRIRG IR AL RE SRR B TR g KRS ER A i A A
BRIRINA, PRBIR AN R R I S A

BL32F0140
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AR

R 5-12 fEE AN P Rt

Symbol Parameter Condition Min. Typ. Max. Unit
User external clock
fHSE_ext source frequency @ i 8 32 MHz
OSC_IN input high level ) )
VHSEH voltage 0.7VbD VoD \
OSC_IN input low level ) )
VHSEL voltage Vss 0.3Vop \%
OSC_IN high or low time
tw(HSE) - %1) - 15 - ns
1. WRIHRIE, AEA I,
A
VHSEH
90%
10% \
VHSEL
tr(HSE) .| | t{HSE) tw(HSE) tw(HSE) ?

4———— THSE ———»

External clock source

.

fHSE ext

OSC_IN

] 5-6 AMi i YR A A v e

8 — A s B R A8 7 A 0 R T A B

RSN B (HSE) AT DMEF—A 4 ~ 24MHz (1 50/ W 18 1R 385 00 F (0 9 95 46 7= 2
AATH TS S B TR TR P ) SR SN T AR, Gl SR SRR DA A5 2 Y

SR ENH R, IR AN O R A US W] REM R AR A 0 91 R, CAB MR R AT R
AR E I E] . AR MRS IR A VRN S 8 (R B2 RS, TEE WA
)T

% 5-13 HSE R84t 0Q)

Symbol

Parameter

Conditions

Min.

Typ.

Max.

Unit

fosc_IN

2V<VDD<3.6V

12

MHz

BL32F0140
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Symbol Parameter Conditions Min. Typ. Max. Unit
Oscillator. 3.0V<VDD<5.5V 8 16 24 | MHz
frequency @
Feedback
Re resistor ¥ i 1000 kQ
Support crystal | fosc \y =24MHz, Vop=3V - 50 0
serial
ESR impedance
(CLliCL2®is fosc_in =12MHz, Vbp=2V - 120 Q
16pF)
fosc_IN =24MHz, ESR=30
HSE current - '
I2 - Vop = 3.3V, CL1 Ci2®is - 15 mA
t H
consumption 20pF
Oscillator
Om transconductan Start up - 9 mA/V
ce
tsu(nse) © Startup time Vop is stable - 3 ms
TR A R 2 8 e A W BE IR S I R 4

. HZEETHMERE.

3. KT Cu Ml Cro, BEUUEHEFTEM. SR s (AYE D SpF ~ 25pF Z A%
IR, FEPRERT G EORA MR EEIREE . BF Cu M Ce RAMASE. MkHE i
PL CLi fll CLo IR ATA A4 B BRI S S k% Cu M Cz B, PCB Fl MCU 31 IFI %
FONIZHEJEEN (AT LU 30 51 5 PCB R K25 4% 10pF fit) .

4. HIXHSARA Re FEBHAE, AESS AT LA g8 4 2 W S0 ER 385 R 088 P IR i 72 26 A ) B A (R, SRR3R I
TN MR RO B AR R A T AR . (R, W MCU RN HTESR S I IR AER, Bt
B T EEX A S Bt %,

5. tsuse AJABhEFIE, RMEAEERE HSE FFaIE, BHEMEEREERN 8MHz IR X Bt .
XAEUE SEAE— AR UER) SR IR RS DA 3, & v A8 DR A s )3 78 1 S [m i ARG 0K

CL1
OSC_IN o fese
» . I 1T »
,_7 8MHz Ea. Amplifier
L : resonator T ‘
hdl IH:'\’-III | | !r
R.. osc_ou —
CL2

the sample, R, =51000

860676

& 5-7 {3 F 8MHz 542 iy s 28 =7

5.3.7 PHRESBHIRIT I
T R R S P PR R A R S TR AR PRI AR
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EEAM (HSD Iy

# 5-14 HSI 4k 4t M@

Symbol Parameter Conditions Min. Typ. Max. Unit
fhs Frequency - - 8 - MHz
Ta =-40°C~ 105°C -2.5 - +2.5 %
HSI oscillator oMo aro _ i o
ACChHhsi deviation Ta=-20°C~ 85°C 2 +2 %
Ta=25°C -1 - +1 %
HSI oscillator
Tstab(HSI) startup time - - - 20 us
HSI oscillator power
IpD(Hs) consumption ) ) 80 i WA
1. Vop=3.3V, Ta=-40°C~ 105°C, FRIE4EHI0 .
2. HRIHRIE, AEEA I,
RENE (LSD R
#* 5-15 LSI kg 2tk
Symbol Parameter Conditions Min. Typ. Max. Unit
LS| requenc Ta =-40°C~ 105°C z
fLsi @ Freq y 20 40 70 KH
LSI oscillator startup
®) - - -
tsu(siy time 100 us
LSI oscillator power
(©) - - -
Ibo(si) consumption 0.26 WA

% 5-16 PLL #: O

1. Vob=3.3V, Ta=-40°C~ 105°C, F&IE4FHI0HT .
2. HEEIHEEH.
3. W, AR,

5.3.8 PLL %
PLL F)%a NI b for in Al frue_out Z TR RN :

A~ 1

fPLL_IN — fFLL_GUT
PLLDIV[2:0] + 1 PLLMUL[6:0] + 1

PLLMUL[6:0]. PLLDIV[2:0] J& PLL [P f5 45 55 $i25% Fl g H 43 s (1) 23 A Lk

ARSI 5 B A IR AN (3t R P T AT e S AR SR A AR 3

wH

Symbol Parameter Conditions Min. Typ. Max. Unit
fPLL_IN PLL input clock @ - 4 8 24 MHz
PLL input clock duty . ) o
DpLL_IN cycle 20 80 %
fvco VCO output clock - 80 - 200 MHz
BL32F0140
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Symbol Parameter Conditions Min. Typ. Max. Unit

feLL_out PLL output clock - 40 - 100 MHz
PLL current

IbD(PLL) consumption - 1550 uA

1. A RIE, AEE K.
2. MRHE PLL A% IR B 5 IER A5 55 R BORRAIE feLe_out AT SO VR AR HVE RN

5.3.9 FHhEstF
# 5-17 Flash 7Efk 2e45 ik
Symbol Parameter Conditions Min. Typ. Max. Unit
16-bit programmin
tprog pt"ge g 131.5 1545 | s
Page (1024 bytes)
tERASE erase time 4 6 ms
tME Mass erase time 30 40 ms
Read mode
40MHz 2 mA
Ipp Supply current Write mode 1.2 mA
Erase mode 0.6 mA
3 5-18 Flash 17fif % 75 i AR (R A7 B R (D@
Symbol Parameter | Conditions Min. Typ. Max. Unit
NEND Endurance - 100000 - Cycles
Ta=105<C 10 -
Data _
Tor retention Ta=85< 20 - Years
Ta=25<T 100 -

5.3.10 EMC F§t#

U DN R AL 7 S I 25 5 VAN I il R REAT K

Théet: EMS (ERREEURME)
MIZAT— AR RN R TR GaERE 1O BT INKR 2 AN LED) , IRRE S gt im 1 F e i

THMEIFHE%, LED

KRR TR

o HHIH(ESD) CIEMAIfLA) Wi R A A #4F 51 |, BBEREINRETI. ZMRF A
IEC 61000-4-2 Frif.

o FTB: ifijd—> 100 pF KJHLZ (A VDD 1 VSS jitiin— & P ag s s (EfD , B

RAEDIRENETI

ZIMARFF & 1IEC 1000-4-4 it

O BALAT DMl RS R IR 1A MREER AT TR

BL32F0140
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% 5-19 EMS $54:

Symbol Parameter Conditions Level/Type
v Voltage limit applied to any I/O pin, Voo i 3.3V, Ta= +25T_’ oA
FESD resulting in malfunction fucLk = 72MHz. Conforming
to IEC61000-4-2
Fast transient voltage burst limits — —
\ Vop=3.3V, Ta=+25T,
Veerr to be applied through 100 pF on oA

: : frcLk = 72MHz. Conforming
VDD and V to ind
and VSS pins to induce a t0 IEC61000-4-4

functional disturbance

YT AT 58 MK LA S 4 7 B 0

TESARIGIAT EMC BUVPAEFIDRAL, 278 UM (R SRRt R o B RERZ . 2T
EMC %15 i SIRLE AREORC P B AR . BRI, SR S BOPESEAT EMC Bk, 3¢
{47 5 EMC A M ER .

AR

Yep ROV AL A R B R AOEL, s

o BRI

. BAMOER

o KERMOR BN (R

R W WHIRM CEAMYE AP EEsgin ), WLl N THIFE NRST E5IA—
AN BRAE IR 51 BB SN AR DAY AR R T i S

FEHEAT  ESD  WUBRT, AT UASERE SR Y o R B AN e 0 b, el 2 A s AR i
HOTT, B 7R BN 9 BABT LB R AR AN TR R AR

5.3.11 ThREd: EMS (FRA EUR:)
T SARFMIR (ESD, LU , A 5 (T 73, % A HEAT 38 B8 A e 2 11 F
AR T T O R

FrEjgE (ESD)

EREUBCR (AN IE R K AR 5 1) BE — A0 b 5 — AN S k) Tt 210 B 4 b (4 B A 51 L
FES I R/NS S LACR B A EM % (3 B x (n+ 1) A5 D o XAMIKGF A
JEDEC JS-001-2017/002-2018 b

RN
N T VPR B RE, AR 6 D RESh LT 2 T AM AR Bt
o ONBEHIUESIML IRFUEIR AR,

BL32F0140
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LU
o TERAMIAN. HHAIRTECE I VO S BN . XA A EIAJJESD78E 41k
FHL AR B AR o
XK % EIAJJESD78E IC latch-up Arif .

% 5-20 ESD & LU %

Symbol Parameter Conditions Maximum | Unit
o Ta = 25°C, conforming
Electrostatic discharge voltage y
VESD(HBM) to ESDA/JEDEC JS- +6000 \%
(Human body model) 001-2017
S Ta = 25°C, conforming
Electrostatic discharge voltage g
VESD(CDM) - . to ESDA/JEDEC JS- +2000 \Y
(Charging device model) 002-2018
) Ta = 105°C, conforming
ILu Latch-up current to JESD78E +300 mA
5.3.12 1/0 ¥ D¢tk
TSN R
B AERE I, TR SRR E 5-3 A REE. FTE R 110 i I#2 A
CMOS.
# 5-21 1/0 FAREIE
Symbol Parameter Conditions Minimum Typical Maximum | Unit
Vi Low level input voltage Vop = 3.3V - - 0.8 \%
ViL Low level input voltage Vop =5V - - 0.3 * VoD \%
VIH High level input voltage Vop = 3.3V 2.0 - - \%
ViH High level input voltage Vbp = 5V 0.7 * Vbp - - \
Vhy Schmitt trigger hysteresis Vop = 3.3V 0.1 *Vpp 0.50 - \%
Vhy Schmitt trigger hysteresis (1) Vpp = 5V 0.1* Vpbp 0.60 - \%
kg Input leakage current ) Vpp = 3.3V -1 - 1 pA
likg Input leakage current @ Vpp = 5V -1 - 1 pA
Weak pull-up equivalent _ _
Rpu resistor @ Vob = 3.3V, ViN= Vss 50 60 75 kQ
Weak pull-up equivalent _ _
Rpu resistor @ Vpp = 5V, VIN= Vss 50 60 75 kQ
Weak pull-down equivalent _ _
RpD resistor @ Vob = 3.3V, ViNn = Vbb 50 60 75 kQ
Rep | 'Veakpull-down g?“"’a'e”t VD = 5V, Vin = Vo 50 60 75 kQ
resistor
Cio 1/0 pin capacitance - - - 10 pF

1. G EEA, AEE Pk,
2. WRAEARAR S| B i AL, U LR T RE T B AR
3. _EFRCRFRIHFEAZ poly HLFH.
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4 IR B) FR

GPIO Citld il fay N\t o 1) AT AWK Wi sl Hs 22 748 £20mA HLfL -

LEF PRI R, 1O IR H 2 R IE RS FLIRAS BER I 3 5-1 45 H (¥ 48 % f5 KA e A

o JIrfA 1/O % A Voo ESRERHHEE A, i b MCU fE Voo BRI e KisdT B
e Tod 2465 fpe KA B Ivop e

o JITA /O ui I HIE A Vss i H T HLIRLAAT, N MCU £ Vss it th R i Kig 47 L
i, AReiid 40 i KAUE E Ivss.

R
ERARFE AT, R K S HOR A AR EEA VDD i i 5 53R 5-3 A AH A5

B, FIA K 1/O i R 32 CMOS 1.

%% 5-22 fth R R
MODE[1:0] Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
VoL@ Output low Yoltage [lio|= 6mA., - 0.16 -
Vou @ Output high VDD=3.3V ) 311 .
voltage
3 -
u VoL M®) Output low Yoltage [lio|= 8mA, 0.2 0.4
Vor @@ Output high VDD=3.3V 2.4 3.05 :
voltage
VoL @@) Output low Yoltage llo|=20mA., - 0.57 -
Von @) Output high VDD=3.3V ) 262 )
voltage
VoL@ Output low Yoltage [lo|= 6MA, - 0.31 - v
Vou @ Output high VDD=3.3V _ 293 _
10 voltage
3 - -
VoL ME) Output low Yoltage [lio|= 8mA, 0.42
Vor @@ Output high VDD=3.3V _ 279 )
voltage
1 - -
VoL@ Output low Yoltage [lo|= 6MA., 0.31
Vor® Output high VDD=3.3V _ 293 _
o1 voltage
VoL W@ Output low Yoltage llo|= 8mA., - 0.42 -
Von @) Output high VvDD=3.3V ) 279 )
voltage
1. HWW%%%hoMﬁ%%@ﬁ%* G L R RAUE B, R o AR (B 11O AN
B AR Ivss.
2. H%&%%ﬁho%ﬁ%%@ﬁ%* G L R RAUE B, R o MAAN (B 11O AN
EEHIED AR Ivop.

3. HIZREIHESH

SO SIS SRR R SORVEUE 20 0AE R TR B R Th 4
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BRAERR A, TR NS ER AR M A R IE 53R 5-3 MR IMFIERE

F* 5-23 1/0 Ak W@E)

MODE[1:0] | Symbol Parameter Conditions | Minimum | Typical | Maximum | Unit
tigo)out Output fall time 3.34 4.4 9.27 ns
H trao)yout Output rise time 3.34 4.4 9.27 ns
10 tigoyout Output fall time CL = 50pF 5.91 10.9 17.0 ns
trgo)out Output rise time VDD=3.3V 5.91 10.6 17.0 ns
tf1o)out Output fall time 6.06 10.9 17.4 ns
o traoyout Output rise time 6.06 10.8 17.4 ns
1. /O i A AT Ll MODEX[1: 0] idE . 2 WA S5 F M %k GPIO i L & 27 £7
AT .

2. IRAELEKE 5-8 HE L.
3. W, AR,

90% 10%

50% 50%

10% 90%

External output ———4
load is 50pF tr (I10)out |«

tf (10)out

Y
A
h 4

A
—
A 4

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

&l 5-8 /0 A2 ik

5.3.13 NRST 3| &
NRST 5| il NIRSh ] CMOS 1.2, "B 7 — AR _Edr i, RPU.  BRAE
el B, N RSB S HORAE AR IR M VDD At B L R AR & 5-3 - A5 3
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% 5-24 NRST 3| ik

Symbol Parameter Conditions | Min. Typ. Max. Unit
ViLwrst) NRST input low voltage VDD=3.3V - - 1.4 \%
ViHnrsT) NRST input high voltage VDD=3.3V 2.0 - - Vv

NRST Schmitt trigger _ ) i
Vhys(NRST) voltage hysteresis VDD=3.3V 0.6 \%
Weak pull-up equivalent _

Reu resistor 1) VIN= Vss 50 60 75 kQ
VenrsT) M NRST input filtered pulse - - y 1.0 us
VNEnrsT) @ | NRST input not filtered pulse - 4.0 - - us

1. HETHRIE, ATEA .

(

1)
External reset circuife=""\/p 7 ™~y
#

~
~
~
\

= 100kQ N NRST?

-

Voo

Reu

r
L

| -

—0.1pF

-
-

1
~

Fliter

Internal reset

K] 5-9 # K NRST 5| B{F

ALy T By kA A A
P AURIE NRST 51 HUAL BRIEAIC T3 5-24 A IEK Vie vrs BLF, B MCU A&

REFFRIE AL

5.3.14 Timer SE K 884544
TR S EEH T RIIE

AN T DIRE S Chavih BEB S AR, SMERIE B, PWM D AORFETESS,

/N 5.3.12 1/O i TR .

BL32F0140
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#* 5-25 TIMx @ 4

Symbol Parameter Condition Minimum Maximum Unit
. _ - 1 - trimxcLk
tres(Tim) Timer resolution fT7m£ )l(\jLHKZ: 13.89 ] s
External clock - 0 -
BT hameltoa | e 0 o | M
Restim Timer resolution - - 16 bit
- 1 G-iﬁggmer — 1 65536 trimxcLk
79MHz 0.01389 910.2 us
Maximum - - 65536*65536 | trimxcLk
possible
tMAX_COUNT C(E_LIJ_:’l,\tAe_rPVSalcl:Je fT7||\£ )RjIHKZ: ) 5.7 S
adjustable)
1. BHRE, AEAE N
5.3.15 EfEEH
12C O %t
BRAERE U, R RV S EORAE AR, feouka SZAT VDD i 7T 53K 5-3
RS A )

12C # A& ki 12C BEPHL, (HH W RS SDA f1 SCL A2 “H” HIFFiREIH,
Ml E NIRRT, RS AT VDD Z 8 ff) PMOS &4 ¢, BATARIELE

12C B VRS T R 3R, B ANt 2 HThae S| B (SDA R SCL) HIHFHEVERE, S W/
5 5.3.12 /O i IR .

% 5-26 12C #ERH

Standard 12C @ .
Symbol Parameter Unit
Minimum Maximum Minimum Maximum
tw(scLL) SCL clock low time 8*tpcLk - 8*tpcLk - us
tw(SCLH) SCL clock high time 6*tPcLK - 6*trcLk - us
tsu(sba) SDA setup time 2*tpcLk - 2*tpcLk - ns
SDA data retention
®3) -@ ®3) -@
th(spA) time 0 0 ns
tr(sDA) SDA anq SCL rising . 1000 ) 300 ns
tr(scu) time
tf(SDA) SDA an_d SCL fall ) 300 i 300 ns
ti(scL) time
tvaat) © Data valid time - 6*tpcLk — 1 4 - 6*tpclk - 0.3 ™ | s
Data valid
6) - * -1@ - * - 4
tvd(ACK) acknowledge time 6*tpcik — 1 6*tpcik - 0.3 us
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Standard 12C @

Symbol Parameter Unit
Minimum Maximum Minimum Maximum
th(sTA) Start cotrilrcri]lgon hold 8*tpcLk - 8*tpcLk - Ks
tsu(sTA) Start cortlidn|1t(|30n setup 6*trcLk - 6*trcLk - us
tsu(sTo) Stop Cortlidnlﬂeon setup 6*trcLk - 6*trcLk - us
Time from Stop
tw(STO:STA) condition to Start 5*tpcLk - 5*tpcLk - us
condition (bus idle)
Capacitive load of
Co each bus AT ) 1.2 i PF
1. HWRIE, AEAFFNER.
2. NIBEIFRHERLR 12C MK, feciky MIUKT 3MHz. AR E|HuE 12C Fifok 4%,
ke AR T 12MHz,
3. 7 SDA ## A\ 0.3Vpp % 0.7Voo M AHE TEELZ 1T, #ifk SCL £ T BT F 2] 0.3Vop LA T
R WTICIEMEE SCL T REmIEhl#, NS IE SCL NFE & #F (Voo) £/ 0.3Vop 1
AR TR 3G N SDA HfAEY T+ SCL MZEIR
4. FruERE A HLE A A B K thspa)y 7T LA 3.45 us A1 0.9 us, {HAAREL tvdoaT) B tvdack) &K
{EH/N—A I ] . OSSR IEK SCL 55 MR HT R (twiscLy) B A 2020055 /2 I i R AH -
WA BIIE K T SCL,  TUEHE LR B 2 717 06 2007 282 ST 18] 22 /T RK
5. tvdoaT) = M SCL LOW %I SDA % th #4515 5 i i 1] o
6. tvdiack) = M SCL LOW %I SDA i i #fi A E S BT 1] .

BL32F0140
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4.7K

tsu spa)

tr (spa)

100
100

VDD
4.7K
lo;
12C BUS
O
t’ (SDA)
l—
SDA 7o%
30%
it csc
SCL
th )
|_START |

* SDA

tw (s

—»

tw sclL

9" clock

tw sTo:sTA)

th dsta)

*SCL

iT0)
s

i STOP |

| START |

] 5-10 12C i £ 22 i v A A o e % (D)

1.

SPI # 1 4%

MF S E T CMOS HF: 0.3Voo Al 0.7Vop.

ErRARE AU, NRINE K SHARAEAMETEREE, fecu AT Voo 1t LR 5K 5-3 1

FATFMERE,

BN EE YT (NSS. SCK. MOSI. MISO) ¥, 2 W/h 5.3.12 1/0

i R
#* 5-27 SPI 5D
Symbol Parameter Conditions Minimum | Maximum | Unit
Master mode, Ta =
fsck SPI clock 25°C ) 36 @
1/te(sck) freauencv Mz
Slave mode, Ta=25°C - 18
tr(sck) SPI clock rise time Load capacitance: C = - 6 ns

15pF

BL32F0140
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Symbol Parameter Conditions Minimum | Maximum | Unit
. Load capacitance: C =
tf(sCK) SPI clock fall time 15pF - 6 ns
tunss)™ NSS setup time Slave mode 10 - ns
thnss) D NSS hold time Slave mode 10 - ns
tw(sckr) SCK high time - te(scky2-6 | tesckye+6 | ns
twsckr) @ SCK low time - te(sckyz- 6 | te(sckyet+ 6 ns
Master mode, frcLk =
tsugmny Data inputsetup | 48MHz, prescaler = 2, 15 - ns
time high speed mode
tsu(sn @ Slave mode 5 - ns
Master mode, frcLk =
thouny @ Data input hold 48MHz, prescaler = 2, 0 - ns
time high speed mode
thesty Slave mode 5 - ns
Data output valid Master mode (after
@ -
tv(mo) time enable edge) 15 ns
Data output valid Slave mode (after
@ -
t(s0) time enable edge) 15 ns
1. hZEaEfEL.
2. UMEFRZRIES RN E], R R B RS IE R A HE R i RN ]
3. f/MERIR IR A RN TA], R R S s A A 2 BT v LS 10 e R[]
4. 2 SPI LAETEMRBGEANS, @TE SCK EL A A ST, DMREMEmINRRErE: I

1% SPI Master #l SPI Slave ) SCK &£k /] A fe % .

BL32F0140
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|
|
+— ths) —

NSS Input f
tsuinss) | . oson —» | th(NSS)—:w—»:i
= [cPHA=0 | / y L :1
2[cPoL=0— i ,, | |
= rtwsck) 1, . ! . |
6 CPHA =g | tw(scky) o | | ! !
o |cpoL=1 | \ / ! [
| i i .
' i tv(s0)+—> th(s0) | » e trscK) :.t‘f's‘so)
ta(so) | I | i thsck) |
MISO r —— |
OUTPUT { MSB OUT >< BJT6 outT | LSB OUT >7
tsu(si)—+-
MOSI ><><><><><><Y>< | MSBIN >< BIT1 IN LSB IN ><><><><><><><>(
INPUT : _

679527

5-11 SPI i F B MR A CPHA =0, CPHASEL =1

BL32F0140
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NSS Input

tsumss) Lo, ———tC(SCK) —)| ES d
| : i m— R 0
5 [CPHA= " ',t‘ \ | i ¥
g‘ CPOL ] " i | :— —_— 1 .
= :tW(SCKH):L__,J I I | ! n !
(_XJ CPHA = itwi(sckL) | |'r | L .} 1 :
@ [cPOL=T : ’ i ' H { i |
| ) A ; 1| i |
! 1" tvisoy T | - tdis(so) |
SR |: (SOL i th(s0) «—s 5k 1! 1S(50) .
MISO LT Y | Y :
OUTPUT — MSE 0T >< BITGOUT LSB OUT >7
] 1 ! -
tsu(si r——;;;ty—ﬂum)4+
o wseiING BIT1 IN LSBIN

429658

5-12 SPI i FFEI MR F1 CPHA =1, CPHASEL=1®

M S WE T CMOS H°F: 0.3Vop A1 0.7Vope

BL32F0140
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High
NSS input
4— tc(SCK—p
CPHA =0 /444444\\\L7 44444*\\\;44444444444,
5| <POL =0 — | — T
3
3
o
: ] o _
| CPHA =0 / ///ﬁi ) 444444///4‘4‘4“““*
CPOL = 1 — I
CPHA = 1 44///*44447 - -
= | cpPoL =0 — p—
2
©
3 i L _
Q| CPHA =1 ‘ﬁ\\\ggggi //7
CPOL = 1 — -
tw (SCKH tr (SCK)
tsu(MI) rb tw (SCKL) tf (SCK)
MISO ‘ - b
€— th(Mml *‘
MOS| «
. MSB OUT LSB OUT
OUTPUT / SBOoU ‘ BITT oUT %800
tWMO)<*J th(mO Y&

184118

Kl 5-13 SPI i B 34, CPHASEL=1®

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

5.3.16 FlexCAN 4
AN A I ThEESI I (CAN_TX Al CAN RX) HIRREVERS, &% /M1 5.3.12 1/10

g IV RFAE o

5.3.17 ADC %
BrARRe R, N RSO AT &R 5-3 ISR IEIRE . feoke A Vooa fEH

HL I B A )
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% 5-28 ADC it

Symbol Parameter Conditions Min. Typ. Max. Unit
VDDA Supply voltage - 2.5 3.3 5.5 \%
ADC clock
fabc frequency - - - 16 MHz
fs @ sampling - - - 1 MHz
frequency
‘ ) External trigger fADC = 16MHz - - 1 MHz
TRIG frequency © . - - 16 1/fapc
Conversion
@ - -
VAN voltage range 0 Vbpa v
External input .
1) -
RaiN impedance See equation 2 kQ
Sampling switch
() - - -
Rapc resistance L5 kQ
Internal sample
Capc® and hold - - - 10 pF
capacitance
tstas@ | Stabilization time - - - 10 us
Delay between
tlatr trigger and - - - - 1/fapc
conversion start
o fabc = 16MHz 0.156 - 15.031 us
ts @ Sampling time
- 25 - 240.5 1/fapc
. fabc = 16MHz | 0.9375 - 15.8125 Js
Total conversion .
tconv@® | time (including 15 ~ 253 (sampling ts +
sampling time) - successive approximation 1/fanc
12.5)
ENOB Effective number ) ) 10.7 ) bit
of bits '
1. HZATHTRIE, AEA IR,
2. HEIHRIE, ATEAEFE IR,
3. TEEZRAIEET, Veer+ fEWHERE] Vopa, VRer- £ EBIEEEE] Vssa.
4. HRRIHRIE, AEA .
5. T4, AR REF N N 4EIR 1/ fapc.
NIRRT
A2

Ty
RA{N(fADCxCADCxln(zn-'-Z) ~ Ranc
FRAK (A 2) AT s RIAMNBITT, A RZERTLU/NT 1/4 LSB. HAf N =12
(KRR 12 S15r¥E%) , J1E faoc = 15MHz I & 1§ .

% 5-29 fapc=15MHz @ [H# i K Rain

Ts (cycles) ts (us) Maximum Rain (kQ)
2.5 0.156 0.1
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Ts (cycles) ts (us) Maximum Rain (kQ)

8.5 0.531 4.0

14.5 0.906 7.8

29.5 1.844 17.5

42.5 2.656 25.9

56.5 3.531 34.9

72.5 4531 45.2

240.5 15.031 153.4

1. BHBHRIE, AEAF .

# 5-30 ADC #&54 W@

Symbol Parameter Conditions Typical | Unit

ET Comprehensive -6/+3

error
EO Offset error feciki = 24MHz, -2/+3
fapc = 12MHz,
EG Gain error Ran< 0.1 kQ, +3 LSB
Differential Vopa= 3.3V, )
ED linearity error Ta=25°C L+2
EL . Intggral 3/4+3
linearity error

1. ADC # 5 RIFENBIRII R R: 7 B8k rEAT AT AR dE BN 51 B N A i, BN
X2 2 M BRARG 53— AMASLAUL S N 5] B IEFEREAT MR 4R 12 . @ TE T REFS AR IR Al N AL
bR AEREIL S R, (SIS [8]) B0 —AN E AR dE A . AR IE W i N R, R AL
T/ 5.2 FLEHE ng ceino FT Zina cpiny TEFEIZ N, B R2ME ADC A5 R

2. HZERRE, ATEA LR,

b, ADC i SZSHE SRR, HOo L 7R & B i 181 5-14 B
o ET=HRMEREE: SZPrMIHRAE (LA h 2 8] ) 5 K A 8 o

o EO={WMIRZE: 5 UKL PREEHAN S — IR AR 0 18] () 0 5 o

o EG=MmiRZE: o —IREARFHAN R — XS Pr e a) ) i 15 -
o ED=T/r IR SEFRADHER PR AEE 18] (1 £ R M 5

o EL=MRDENEIRE : ATMT SRR Bl i 52 8] 1) f5e K i 25 o
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1. £ Rain. Rapc #l Capc HI%UE,

5-15 fii f§ ADC HE! fiE 4% K

% W3 5-28.

ADC output

=~ EG =}

A095 - - r'
4094 — ~ I g
4093 — Ideal transfer curve —“‘——-. i
4092 —| \ i
4091 — .
N i I 5 }
5 - | —E-
a- T : |
3 — 3 ' 3
1 | | —=—ED—=— !
2 — i ,:( - 1..—-.} i
i 1LSB ideal !
1 — I !

T 1 | L | 22 ] T T T 7 i Vain ! Vrern * 4095
0 1 2 3 4 6 4092 4093 4094 4095
5-14 ADC #&E SRR E
Sample and hold ADC converter
1 (G .
Ran® AINX e 12-bit
o converter
y Cparasitic?
VAIN — —
S Capct®
Parasitic
capacitance

2. Cparasic &7~ PCB (515881 PCB filiEM %) SEM LMFHERESE CRY 7pP) « BX
E@ Cparasitic i&ﬁﬁ 5%1&%%{5@7%§y ﬁ@ﬁ%ﬁ"]j}@i%{ﬁﬁd‘ fabce
PCB #i+2iX
BL32F0140 61



CRCE

FJR I SRR AU IR T BER: . B9 10 nF B AU B A, BATRIZR AT AE

iE MCU & h .

Vopa

'] Vooa

/M

1uF//10nF

1) Vssa

F—

K 5-16 e AL IR 275 R I L R 2k %

5.3.18 BB R E
L B e S T A R

BEARX

Value * Vpp, — of fset * 3300

TSuqc = 25
ade * 4096 * Avg_Slope

Hr, offset /& OxIFFFF7F6 & 12 f7.

% 5-31 IR AR AR B

Symbol Parameter Minimum | Typical | Maximum Unit
Vsense linearity
TL® with respect to -10 - +10 °C
temperature
Avg_Slope @ Average slope 4.4 4.955 5.313 mV/°C
Va5 @) Voltage at 25<C 1.086 1.465 1.744 \Y;
tstarT @ Setup time - - 10 uS
ADC sampling time
ts_temp @ when reading - 11.8 - us
temperature
1. HEZGHERIE, TEA P,
2. HEIHRIE, AEA I,
3. HRJEARAERS AT UL i SRR il 1 2 IR A3 O E
4. Vbbb =3.3V.

BL32F0140
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5.3.19 LLEEFEME

* 5-32 LL AR O

Symbol | Parameter Condition Minimum | Typical Maximum Unit
HYST = 00, MODE = 00 - 0 - mV

HYST =01, MODE = 00 15 22 43 mV

HYST =10, MODE = 00 32 45 92 mV

tivsr Hysteresis HYST =11, MODE = 00 55 85 182 mV
HYST = 00, MODE != 00 - 0 - mV

HYST =01, MODE != 00 13 15 23 mV

HYST =10, MODE != 00 25.2 32 46.7 mV

HYST =11, MODE != 00 255 60 83.9 mV

HYST =00 - +6 +10.4 mV

Vorreer Offset HYST = 01 - 5.5 +10 mv
voltage HYST = 10 - +5 +9 mv

HYST =11 - +4 7 mV

MODE = 00 3.7 10.7 43 ns

oeLar Prog:%&;/tion MODE = 01 10.5 34.9 83 ns
MODE = 10 13.8 49 114 ns

MODE =11 22.2 86 194.5 ns

MODE = 00 6.5 45 89.2 UuA

Average MODE = 01 3.3 8.6 24.7 uA

Iq working

current MODE = 10 2.6 6 25.4 uA

MODE =11 1.7 4.6 16 uA

1. H&THRIE, ATEA .

BL32F0140
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92 R, L
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¥
=1
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ol $Toos@]

6.1 LQFP48
D1 0.61BSC
AR AR RS
i — —
1T ' // \\ TT
i | | N | =
CI| g™ £-MARK | |
| Z—o1.00£0.170 C.10£0.10 DEPTH o
1 | o
| I =i Y -
| TOP_E—MARK 2-121.00+0.10 T Y
——| 0.T0£0.10 DEPTT =
i 1 | | o
— INDEX_20.80£0.10 —
| -~/ 0-20£0.10 DEPTH  —
i 1 | //\ ! |
Tt !’ 5(\\ //E%
ililililiki
bkl Lkl

b1

__WITH PLATING

\
‘Z$ #V\BASE METAL

LEAD FORM PART

SECTION A—A

K| 6-1 LQFP48 3% R~

BL32F0140

1. BEASEIERE 2
2. ROPRAINEAK,
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% 6-1 LQFP48 2% R~ 411y

Millimeters
° Minimum Typical Maximum
A - - 1.6
Al 0.05 - 0.15
A2 1.35 1.4 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
bl 0.17 0.20 0.23
c 0.13 - 0.18
cl 0.12 0.127 0.134
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
e - 0.50 -
L 0.45 0.60 0.75
L1 1.00REF
L2 0.25BSC
R1 0.08 - -
R2 0.08 - 0.2
S 0.2 - -
0- 35 7-
01 0- - -
62 11- 12 - 13-
o3 11- 12 13-

BL32F0140

65



BRI

6.2 QFN32 4x4 mm?2
D K
D2
-3 uuuiuuupy
N 4
MARK | =) | H l
. o[ 2 -
IS =K
= | Eg — B:;_ Eg w
B | \\ZZ
7 <
ANNANNADN
b
TOP VIEW BOTTOM VIEW
\
o yooQooQopQogoge < .
- < =
N [0.08 1l o O 2
f
SIDE VIEW DETAIL Y
& 6-4 QFN32 4x4 mm2 £3 R~
1. BRI 2]
2. RHefoh=k.
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% 6-4 QFN32 4x4 mm2 H} 235 R~ 40

Millimeters

° Minimum Typical Maximum
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.203REF

0.15 0.20 0.25
D 3.90 4.00 4.10

3.90 4.00 4.10
D2 2.55 2.70 2.85
E2 2.55 2.70 2.85
e - 0.40 -
K 0.30REF
H 0.35REF
L 0.30 0.35 0.40
R 0.075REF
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