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1.1 Bk

BL32F0120 fi% #1244 % Arm® Cortex®-MO W%, e TAEMIR A 72MHz. W E
64KB Flash f#fifi#%. 3KB Data Flash f7fifi#fll 8KB SRAM, JFEEMN 7 FE I /O i Al
AMEREH . AP 1 12 A9 ADC. 1 AMEREEEE. 1> CSM I s AT 14> 16
et g8, 14 16 AOEAER 2. 3 A 16 frEEAE it 3 Al 1 A Sertist4h (RTC) i
e, WEAPRUERIEEEE D 34 USART #00. 14 SPI#EIAT 14> 12C #11,
AP RS TAE R 2.2V ~ 5.5V, TARRFEVEH CGABHREE) 4 -40°C ~ 85°C L
AV HYAT-40°C ~ 105°C Hydh e Tk . N E 2 50 B TARBE AU ORIEIR DO FE R 2K . 1%
e B MAMRACE, (AR ERIRE S T 2 M A

o TR o LhikfEd
o R o &I
o SRIEH o R
o HZNIA o FHNA
o HIREH o LMk

A7 AL LQFPA8 1 QFN32 3 i 1K

1.2  FERFS

. WEHZRS
— 32-bit Arm® Cortex®MO0
- LARMIRATIA 72MHz
- 32 ARk As
o frfifids
- %7k 64KB Flash 17 4%
— %1k 3KB Data Flash 174 %%
- %1% 8KB SRAM
- Boot loader % £5 Fi N Flash 74k 2 4i4ifs (ISP)
o INEh. AL YA PR
- 2.2V ~55V fitH
- FH/BEE A, (POR/PDR) 1l 4ufe iR 28 (PVD)
— ik 144MHz HSI i 3R 3% 4%
— itk 30KHz LSI {K# R % 2%

BL32F0120



£
5

5

— CRERE 24MHz AN B RN
— 4N 32.768KHz IR %
RTI#E
- ZRMRIIFER S, 45 HEIR (Sleep) . 1EHL (Stop) FIVRFE{EHL (Deep Stop)
1> 3 ilHiE DMA 8%, KRNI EFEER . ADC. USART. 12C. SPI Al
CSM
7N ER R
- 1416 i 4 BB mFIEHER S (TIML) , ATfd 4 2% PWM 5k 3 8 H 4N PWM
X, SCHFFHOBUAHR FF PWM B, SCREREMR 0 IX 4l AR R, Alis AT
1 144MHz FHEP R, 3838 1~3 SCRF PWM B AR S A
— 1416 b7 4 JEIEE FHE RS (TIM3) , W% 4 3% PWM Bk 4 BMANGES,
SCREEE JRAR AR A E A O 25 IO ARAS , SCRE IR il AR AD
- 3416 frFEAER 3 (TIM14/TIM16/TIM17) , wl4t 1 8% PWM skffidk 1 %
BINE T . TIM16 F1 TIML7 A7 L 4L B AM Y, SCHRFRE A B DAl N\ il e A4 4=
— LANECE 7L B BB T g I 88 (IWDG)
— 1) Systick JENf#: 24 £ 5T Eas
AR AP (RTC) FHER
Zik 42 M 1/0 i 1
— A 110 ] LABAZ 2 16 ASFh S i
— FITA o 1 35 AT A N i AN B T Voo 15 5
Zik 5 MBfEREN
- 3N USART #1, L+ USART1L fl USART2 =2k SPI ik
- 14 12C #1
- 14 SPI M
1A 12 P K2 (ADC) , SCRRIRIR 1ps # et /) (AMSPS RFER) , FE 12
ASHEEE A 1A REE A B 2% LR N s E
LA AU L ES, B AN RES S
LA EAEBATERS (CSM) , FIHEICRTR % 1.2V 5 5
CRC IHH Ht
96 fir:ts JrME— ID (UID)
PR
- BT D (SwD) 1
T AR FE L5 -40°C ~ 85°C Tk AUAI -40°C ~ 105°C (131 & Tl Y
TAE R 2.2V ~ 5.5V

BL32F0120
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BESEIE
— LQFP48 7x7 mm?
— QFN32 4x4 mm?
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WER

2 ITER

21 iTM®
*2-1 1R
CPU frequency Up to 72 MHz

Flash - KB 64 64

Data Flash - KB 3 3
SRAM - KB 8 8
DMA 3ch 3ch

32-bit divider \ V

16-bit GP 1 1

Basic 3 3

Timers

Advanced 1 1

IWDG 1 1

RTC l v

USART 3 3

Interfaces 12C 1 1
SPI 1 1

GPIO 31 42

12-bit ADC Modules 1 1
Channels 12 12

Comparator 1 1

CSM 1 1

Supply voltage 2.2Vto 5.5V

Temperature range

-40°C to +85°C or -40°C to +105°C (Suffix V)

Package

QFN32
4x4 mm?

LQFP48
7X7 mm?

BL32F0120



LhEEFE R

p 4\

31 RSKEE
Cortex-MO
DMA
Max. 72MHz 3ch
Bus Matrix , Max.72MHz
S IS S
jE HWDIV 9 | GPIO ji
Flash i SRAM
64KB 2 8KB
~
Data Flash RCC . 8 CRC
3KB £
-
£
AHB-APB < AHB-APB
APB2 APB1
TIM1 . M
Max: 144MHz SYSCFG TIM3 < P PWR
T
TIM14 DBG USART2 = IWDG
N = .
TIM16 z COMP UART3 | gl ) 12C1
S X | !
g
TIM17 ai EXTI CSM S RTC/BKP
<
USART1 ADC
SPI1
4

3-1 RGHEH

BL32F0120




3.2 REENT

Arm® ] Cortex®-MO b &5 2 i — R AN Arm b EE23S, BORSEIL MCU 1) 75 2242 it
TARRARE G G5 WAH . BARM RGN, FE A o Bk ae ekt
T 22 e 1

A7 A N E R Arm Az, B 5T R Arm TR .

3.3 B&EAN

SERFEFEARE— S AHB HEGEFE, —> AHB BZ MBI APB 45, 24 CPU M4
FI DMA G2k FIE RIS, H&MHENIIEE. AHB BZ&iI4hX (RCC, HWDIV, GPIO flI
CRC) ifiid AHB HIKAERE 5 R4 kiEde. £ APB Il AHB 2 4k [A] i ik AHB2APB
MR HE A . 24 APB Z77 s k1T 8 £ 16 fiifiln], APB 4 HZhH % & 32 fir, [FIFERY,
AHB2APB i L & H 34 S DI g -

3.4  7FiEZRER{E:

* 3-1 Fhgamg

M RN G| KN AR
AT N R INEEGG AR Bl EfEdR . &R
0x0000 0000 - 0x0000 FFFF 64 KB SAEiE AL SRAM, Fi#fi T BOOT K
&

0x0001 0000 - 0xO7FF FFFF ~127 MB Reserved
0x0800 0000 - 0x0800 FFFF 64 KB FAEEIX

Flash 0x0801 0000 - Ox1FDF FFFF ~383 MB Reserved
Ox1FEO 0000 - Ox1FEO OBFF 3KB HHEAFAEIX
0x1FEO 0C00 - Ox1FFF F3FF ~2MB Reserved
Ox1FFF F400 - Ox1FFF F7FF 1 KB R IX
Ox1FFF F800 - Ox1FFF FOFF 0.5KB RIS
Ox1FFF FAQO - Ox1FFF FFFF 1.5KB Reserved
0x2000 0000 - 0x2000 1FFF 8 KB SRAM

SRAM 0x2000 2000 - Ox2FFF FFFF ~255 MB Reserved
0x4000 0000 — 0x4000 03FF 1KB Reserved
0x4000 0400 — 0x4000 07FF 1KB TIM3
0x4000 0800 — 0x4000 27FF 8KB Reserved
0x4000 2800 — 0x4000 2BFF 1KB RTC/BKP
0x4000 2C00 — 0x4000 2FFF 1KB Reserved
0x4000 3000 — 0x4000 33FF 1KB IWDG

APB1 0x4000 3400 — 0x4000 43FF 4KB Reserved
0x4000 4400 — 0x4000 47FF 1KB USART2
0x4000 4800 — 0x4000 4BFF 1KB USART3
0x4000 4C00 — 0x4000 53FF 2KB Reserved
0x4000 5400 — 0x4000 57FF 1KB I2C1
0x4000 5800 — 0x4000 67FF 4KB Reserved
0x4000 6800 — 0x4000 6BFF 1KB CSM

BL32F0120



JE¥23 Sl v [ NN A
0x4000 6C00 — 0x4000 6FFF 1KB Reserved
0x4000 7000 — 0x4000 73FF 1KB PWR
0x4000 7400 — 0x4000 FFFF 35KB Reserved
0x4001 0000 — 0x4001 03FF 1KB SYSCFG
0x4001 0400 — 0x4001 O7FF 1KB EXTI
0x4001 0800 — 0x4001 23FF 7KB Reserved
0x4001 2400 — 0x4001 27FF 1KB ADC1
0x4001 2800 — 0x4001 2BFF 1KB Reserved
0x4001 2C00 — 0x4001 2FFF 1KB TIM1

APE? 0x4001 3000 — 0x4001 33FF 1KB SPI1
0x4001 3400 — 0x4001 37FF 1KB DBG
0x4001 3800 — 0x4001 3BFF 1KB USART1
0x4001 3C00 — 0x4001 3FFF 1KB COMP
0x4001 4000 — 0x4001 43FF 1KB TIM14
0x4001 4400 — 0x4001 47FF 1KB TIM16
0x4001 4800 — 0x4001 4BFF 1KB TIM17
0x4001 4C00 — 0x4001 FFFF 45KB Reserved
0x4002 0000 — 0x4002 03FF 1KB DMA
0x4002 0400 — 0x4002 OFFF 3KB Reserved
0x4002 1000 — 0x4002 13FF 1KB RCC
0x4002 1400 — 0x4002 1FFF 3KB Reserved
0x4002 2000 — 0x4002 23FF 1KB Flash Interface
0x4002 2400 — 0x4002 2FFF 3KB Reserved
0x4002 3000 — 0x4002 33FF 1KB CRC

AHB 0x4002 3400 — 0x4002 FFFF 51KB Reserved
0x4003 0000 — 0x4003 03FF 1KB HWDIV
0x4003 0400 — 0x47FF FFFF ~128MB Reserved
0x4800 0000 — 0x4800 03FF 1KB PORTA
0x4800 0400 — 0x4800 07FF 1KB PORTB
0x4800 0800 — 0x4800 OBFF 1KB PORTC
0x4800 0C00 — 0x4800 OFFF 1KB PORT D

BL32F0120

35 Flash

A PR K 64KB (A B INAFA7 k4%, A7 0R e AAs -

3.6 Data Flash
rniR Atk 3KB 1IN B s N7 54 (DataFlash) , T2 EdE.

el
i

3.7 SRAM

A7 R R K 8KB N B SRAM.

3.8 NVIC




A7 N B HRE R R W h g, RER AL 2 A TR R s IE A 4 A AT AR IR S K
o EHLEINVIC BEWEIA B IEIR ) o Wiy b b B

o Rl &N D BB HE N N %

o SRVFHMTAY R HIALEE

o GCEHEEE B A g h

o SRR EBERLIhAE

o HIMRFLHEIRE

o RWHREIN AZKE, EFRBIMELITH %R

DA /I AR T SEE A8 988 A3 5T A o T

3.9  SMERHRBR/EMFITHIZE EXTI

ST AR A S 2 AR A, TR E 10 IR AR A, i A
Wi/F g R BTA 10 5IIATLOERER] 16 NMMBHR g . AR Wb rsr ¢, 58
& ARl CETHS. FRRIEEIGAN) o — MNERIREFE I S YR A gk
R .

EXT1A] RSl 380 ik v 6 B /DN T P9 355 AP B2 ek 2 I e Jo S 1) P P AR 4K

3.10 BEIshfIEEh

AP L U P9 B A B
e HSI144MHz

e LSI30KHz

o EXTCLK i A& i A

o LSE AN i oh

WE 3-2 R, RGHED (sysclk) FTABLR PSS A 50 Bk 5 -

o HSI- 1% HSI 144MHz i B H 1.5 23451 96MHz i i

o HSIDIV — HSI 144MHz (1] 18 43455, Bl 8MHz #irth

e LSI— B LSI30KHz %t

o EXTCLK—HM OSC_IN (PDO) 5| HIff4hs i 4hdi A

o LSE- 4N 32.768KHz k% #%

N TIML 7] B HA ) R Geh, Rtk TIML RS AT 7E i 144MHz %

RGN Eh o AUE I E )y CPU M AHB I B, 24 HSIE Y RGEIN BN, R GEIT i 23 4

REERTEEET 2, Bk, 2 HSIHHiE+#E4 144MHz I, CPU F1 AHB 4 1 i iy L
TESMZ g T2MHz; 4 HSI #ithig#h 96MHz i, CPU Fl AHB a2k i i LAESZ Ry

BL32F0120
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48MHz.
APB S 21 f i LAEARZE AT AHB S AH A o

fERALE, HYMH HSIDIV  (8MHz) fENERNKI RGN, B/ EFAEH HSIL LSI
B EXTCLK FEJB Bij. 2 eI BN SNSRI B o280, RGi4s A S At ek we, i
M B IRZ #5 . BERE, G RAERE T ARG BT M DN 0%, A 7 AR X I v T i R

FCLK/SCLK
HSIDIV ® >
4
EXTCLK " AHB Prescaler” To SysTick
'S 1,2,4,8,16, EN >
HS (4)(5) >
64,128,256,512 14
LSI
GPIO clock To GPIO
Not SLEEPDEEP enable
@
AHB peripherals To AHB
pclkl clock enable peripherals
ahbclk
¢ 1
LSI ToIWDG
Sync > —apb1 1 APB1/2 peripherals To APB1/2
"AP-B'Z clock enable peripherals
pclkx
poikd] Prescaler [®
ISE U 124816
[LSE_] Sync
EXTCLKI[ ™ 5g enable TM3/TIM14/TIM16
(1) If (apb_div == 1), timxclk = apbclk; TimerX TiML7
Ise, ti Ik = pclk x2 1
else, timxclk = pe 1 Prescaler®
[T ] (2) ADC prescaler:
- bit 14 & 6:4 in ADC_CFG reg, 2~17
ADC clock must not exceed 16MHz
Mco (3) If (ahb_div == 1 && apb_div == 1), ADCclock . _
timiclk = pclkd,; enable | |
else if (ahb_div = 1 && apb_div == 1), | ADC ToADC
timlclk = pclkl x2; )
else if (ahb_div == 1 && apb_div != 1), I Prescaler |
timiclk = pelkl x2; o I
else, timlclk = pclk1 x4
(4) If HSI is used as sysclk, AHB prescale Timerl clock
must be at least /2 ) enable ToTiM1
Timerl —"D—>
(5) Here HSI is the clock signal generated by

(3)
HSI post-divider(1 or 1.5 divider) Prescaler

& 3-2 M

3.11 BaER

fEJEBhA, @i BOOTO 5| IF1 nBOOTL i 4% A A LAk % = Fh i s = e (g — Fif:
e M7 Flash J53)

o NRGAFHIXIE )

o M SRAM JH3)

Bootloader #2747 R Gu/7 ik [X . M RS 7# X )5 3 Bootloader 2 J&, Al USARTL X}
F M Flash B4

3.12 {HEHFE

o ik VDD 5l 11O 51 BHIAN Py R T AR AR e, Voo B9 TAE R VB 2 2.2V ~ 5.5V,

BL32F0120 11



o @i VDDA 5|7y ADC. COMP HUREIER > F, AR a5 ) AT oI ¥ [
SRR

3.13 {HEUSIFSE

A= AFER T FHEEAMN (POR) [#HHEEN (PDR) HEE, ZHEIGELAT LIRS,
RAIE R G T RME (Veorror) B TAE; 24 Voo R TR ERRE (Veorror ) B, Hae
T EADRES

R — A E AR R A2 (PVD) , B Voo/Voba LI 5 B{E Vewo ELER,
4 Voo & T 805 T BIME Vevo B F=Azfiilr,  H W A B 77 AT DU HY 2045 A5 I BORs s il 28
ANZ 4. PVDIRe TR BT E .

3.14 HBFERAESS
P PR L R S0 A0 2 N S R TR M PR . R VR SRR A S I e A
FIIERS.

3.15 {RIhEER
PR R AR R, T LAAE B SRR TG 5 BN 1R 0 25 R o0 2 03 B 5 LR 0 P

BEARIETC (Sleep)
FEREARAE S, WH CPU{EIL, FTA 4hsth T TARIR A HH AT 78 & A: o /2 1 i) e i CPU.

ENEX (Stop)

EARFF SRAM FIAF 788 W AN ERIEN R, EPUE AT DUk BIRR A A FE. 1E1EHL
BixUR, HSI FIRE as Al EXTCLK ZMER #P 5 A# I . AT LUBAT—FC B B EXTI 115
S ) 2 YU R e, EXTIES5 T RLE 16 MM 110 Mz —. PVD HIHiH )
M fEAS 5

REENER (Deep Stop)

SENBORE 5, HAEW X EARH R REH .

FARTFERL T MAMCIRES Ik 3-2 . Horh:

e Power Down F/RBH L, B Flash MR & 2%
e Optional 7R 4ME AT i A e B FF i 3% 1A

e ONF/RTAIE

o OFF /RIfeKiA

BL32F0120
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e Retention T/~ IR B {H LA #AE

e High-z ®/RE A

R 3-2 NFADFEARRE T MM BERES

Module/Mode Run Sleep Stop Deep Stop
PVD Optional Optional Optional Optional
POR/PDR ON ON ON ON
CPU ON OFF OFF OFF
SRAM ON ON Retention Retention of
Flash ON Standby Standby Deep Standby
HSI Optional Optional OFF Power Down
I(E)éTCC_IIS Optional Optional OFF OFF
LSI Optional Optional Optional Optional
LSE Optional Optional Optional Optional
RTC Optional Optional Optional Optional
ADC Optional Optional OFF OFF
COMP Optional Optional Optional Optional
IWDG Optional Optional Optional Optional
Perci)gﬂg:als Optional Optional OFF OFF
1/0 Optional Retention Retention Retention

3.16 HE4PRIEES
W2 8T (HWDIV) |, RSB ST A 52 sl /52 1 32 M B ikiz .
FEEALE B A — 2 i Pk S 0 S P PRl A P

3.17 DMA

AreFhNE 3 HIEA DMA B DUE A S BIMEAE 2% . WA BIAE 0 2% FNAF- i 28 21 B 245 11 8
Yo%, DMA ¥ 28 ST HE A 2 X (A 3, e 40 1 50 S8 AL 4 B0k G2 o [X 45 R I BT e A
1 T

FANBIEHSA L TR DMA 15 RIZ 58,  [FRFA] DL 8- fuh R AN @ IE . AR .
AL BYR M hE AT B bR A bk AT DUE I o s s .

DMA 4N BRI A4 USART. 12C. SPI. ADC. CSM Rl A . &2 AR m e i 22,

3.18 TENSBMEI A
AFE LS LA B R LAV 2R, 3N EAGER R, LANE T B A LA

BL32F0120
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*® 3-3 EM A ThRE LR

RS EIS a5 . NRIE T s RIEh e 85 @A ER &, AT 25T A

Type Instance | Resolution C?ounFer pre-divider DMA Capture/compare | Complementary
direction request channels output
Advanced TIM1 16-bit up, down, 1 to 65536 Yes 4 (no capture) 3
up/down
General . up, down,
purpose TIM3 16-bit up/down 1 to 65536 Yes 4 No
TIM14 16-bit up 1 to 65536 Yes 1 No
Basic
TIM16 / .
TIM17 16-bit up 1 to 65536 Yes 1 1

SEREFENSE (TIM1)

RIS E N B2 16 ALTHEES . 4 D ILRGETE DR A AN PWM O RAESRA RN, ©RF
TWHEAE A AN PWM faith, 3B AT DARE 24 e S8 I8 A g I # o DY i i 3 W] LA
T

o LR

o A PWM GAZal A Oxd 7 )

o ik

AFE R, TIML AZAT7E HSI 1) 144MHz B 8h 1, T SEIUR R 7Tns PWM 439, @

18 1~3 AR PWM B A

BBy 16 FriEHE R 88, B5 TIM3 JE I 48 H AT A7 R H DI g
wif, ERAEREEES (0~100%) .

RZ IR 5@ TIM E 8 HI, Py M A ], DRtk e 2 4% i o B 28 AT DL 2
I SREERE DA 5 TIM E I 3P R #0E, 4RELEDP s e Thae . BT, 1H

AT LIRSS .

B & N 16 A1 PWM k44

BRAERSE (TIM3)

PRTHNET 14 16 MOEHER 2 (TIM3) o ENEA —A 16 71 B shhnEs /s s
TS, — 16 MRTRFESA 4 AN RS, REANEEE A TR, Wik
B, PWM FIEA oo B s v o 3 o2 I 2 A0 RE I i 72 I 2 B RE Th Ak 5 R ) o I s gt
[ LA, $RAEFD ek h e .

XL E I SR RE S A BRI B D 2R 0(E S, HAEALHE 1 ~ 4 NERMEEB N Tt . &
AN E I S PWM F B30 A 7 B [B) JE U

ERBT, T v AR &S .

HAERE (TIM14/TIM16/TIM17)

PR E 3R ERTEE (TIM14/TIM16/TIM17) , AN ER 8 —A 16 A it Hde,
YRFEHZER, MR EREA S 16 AL Angs 1 AN SLEIE, AN E

BL32F0120
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ERTH TR, g, PWM fr sl ikob it . 4HE PWM B30, TIM14 %
A EAME 5, TIM16 A1 TIML7 B2 B ANgr o 1, Al AR B A PWM X, SRR AR2E
XFEN

JMITEII® (IWDG)

MSLHE TR LT —A 12 ALHEEGT B —A 8 ML HI g, & h—A> W Efsr
) LS| PR35 s SR At o PRI MR 28005 T E i dd, B bUE Al is 4T TEHL AL R
ER VLRAE RGER A I B AL A RGEE N —A A e i 3 O N AR PR A i HE .l
6 T A AT ARG B R SR BRI B E T . RN, TS T AR 4

RS EERSEE (Systick) JEAME B L T SERHRE R G, AR 24 B — /bl (1
B BRA TR

o 24 (IR

o HAZNEMEINEE

o U O RHRER AN SRR e

o AIGRE EE

3.19 RTC

KIS 4 (Real-Time Clock, RTC) ;& —/MHOLHER 85 . RTC BB —4LEE T 4
v s, EARRRARCE T, FIRALR A b Ae . B ot B E T L E R B E R
RTFORS TR E . RTC MU #PAC B R G T /5 % X4, BITE R G0 AL s R DhAE R xXnge
WSS, RTC B E NI [ 455 AL

3.20 HNFFH
BRI 10 4 16 DLIEER, ATARAERE P S AR R . 24 RS EIR DR
TR, RSN E NI, %R R EIE A S OE R

3.21 GPIO

B> GPIO 51 AT AR B A B st SR EOT IR SN ClFERA A B el R4
RSN REd 1 . 2 B GPIO 5| IR 5807 B I B A St i o AR/ MO T
/O SIS e Dh e T BUIE I — AMRF € R AR BIE , DUBE AN S N 11O A7 as -

3.22 NRST
TEAF= S, AL (NRST) BRIRAS/: LR AN B :
o bHIN (HWRZIEEEMATD , %I BEIREN GPIO, iR, & WA

BL32F0120
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50KQ 55 b4y HLBAF] VDD,

o LHS (LHHZNEETRG) » ZIIMH) RAN NRST. H P ali@d A & Option
Bytes ¥ b HUSEIRASIS 1 GPIO, - AE— R EfF81 B A7 5 6L & 4E 2L . Option
Bytes [ 252 5 HUE R R, RIBRAE R — Wk B Al B rUE, %51 RS 88 GPIO,
AFHRAE NRST g, Option Bytes Alidiid CPU 8 SWD 2’5 . Fl F o] K FIFE R 77
P RS EUS UNRST.

3.23 USART

AN E 3 MEHE D PRSI ER (USART) #:0. USART N AT IR
#E NRZ 5745 3 47 B8 A% R A AR 4 0T M08 A0 45 (9 R 5 P o 2Bt v o 2 1 (e
HRAR IR AR CEERRECRUNEORE) o SCRF LSB. MSB YRR, R 8
frel O ST mFERR K, SCRF 0.5/1/1.5/2 ffs (b BC B . S RE R B0 5 i A5 A
WL HRLEE . USARTL Al USART2 SCHF=%k SPI B, HIE SPI B, FHAM
PR i K R AT 12Mbps. 321 DMA.

3.24 |12C
AP AR 1A 12C 820, Ge% T/ET 2 FRAEMER, HirdERt (100Kbps) #l
P (400Kbps) . SZFF 7 78K 10 2 F-4k. S DMA.

3.25 SPI
AFA R R 1S SPHEEH . SPHEE DN EMAT, Al &AM 1~ 32 . T
Kk % 36Mbps, MALA A KIEA 18Mbps. 2 DMA.

3.26 ADC

AR R LA 12 AR I B 8 (ADC) , Rk AIMSPS #uE R, ELE 12 4
HMEEIE R 1L AN EIEIE . SCRFRIR, AR . CRHMERT IR, RAE
T TE P A AF RO HEAT BT A0S B P A F5 00 T AT A S IR T B A A A

(13 ) . AHEEH TRENBESHHRIE, 15N AR R ) A S i
PRI AR

WL 114 Th e Fo VPR RS S A0 — B BB A P (FEE, A4k AL 15 5 88 Hh T8 1) B
1R Caate S S TN

3 7 B 4 R R 4 1 s BN 2 P AR S, TR NETE RS ADC iR IRE S B,
SEHURS I (1) ADC SR ZI 4% o

3.27 COMP

BL32F0120 16



PR 1 AMERLE A (COMP) |, AIMSZfE A, Wnl 5 m e &/ . ] RLEFesh
/O I ER S NEEES®E (CRV) Wi L EECH LR S Hm ik, H,

CRV [fy# t F & SCHFIEIT Vooa B Veerint L) Bbit 233823 73 528l . COMP AT
ZHIIEE, WA HUEIME S AR DR AR A S PRIE PWM SC I ) 4 % 55

s HER B T2 B B R HI ) OCref_clr 4% . COMP SCRFA w2 (1B ¥ H %
AR R A E o

3.28 CSM

AR 1 ANEHBATERY (CSM) o ZEIREEH T 1.2V BT EdRE SRR E. K
EHHER, @ CSM A B 1.2V FHZ s T Ry 1.2V A S . Bl
i, B EER (COMP) RBIIEME A 1.2V MHIAE S, FRl Fs i s R R
MR 32 A1 3HE, TTH CPU 5 DMA K EE RAF(E 476k #

3.29 CRC

CRC (TEIRILARKED tHH AT —AE 2 IR AR, N—4 32 ML HdE 77 E
—ACRC 4. {EARZMIMHF, BT CRC HIH A T 50 E S A& i sl A it i — bk . 18
EN/IEC60335+1 FRifEITE I A, EHRAE 1 —Fhr U N A7 A7 fi #8481 T B, CRC TR H T AT
DU F-SET b b SRR 12, -5 (R RE B RN A B R AR I 77 AR [ 2 4 5 L

3.30 SWD
PR Arm BRAE P28 B AT R IR$%E 1T (SWeDP)

BL32F0120
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\m!
s
puni|d
[aYay

AN

5|REE X K2 B FAThRE

41 SIS HE
41.1 LQFP48 5|57

44 [ 1 PD5-BOOTO

48 ] vDD
47 [ vss
46 [ ] PB9
45 [ ] pB8
43 [ pB7
42 1 pBe
41 1 pBs
a0 1 ppa

pD6 |

PC13 [ |
PC14-0SC32_IN [__|
PC15-0SC32_OUT [ |
PD0-OSC_IN [_|
PD1 [ |

PD4-NRST [_|

vss [

VDDA [ |

PAO [ |

PAL [ |

PA2 |

W 0 N OO 1 A& W N R

R e
N = O

36
35
34
33
32
31
30
29
28
27
26
25

1 PD3
] PD2
] PA13
] PA12

PAl1l
PA10

PA9
PA8
PB15
PB14
PB13
PB12

Juuuuut

& 4-1 LQFP48 3| 14> 4i

BL32F0120




4.1.4 QFN32 4x4 mm?2 5|k %

PD6
PB8
PB7
PB6
PB5
PB4
PB3
PA15

VDD PA14
PDO-OSC_IN PAL3
PD1 PA12
PD4-NRST PALL
PAO PA10

PA1 PA9

PA2 PA8
PA3 PB14

PA4

PAS5
PA6
PA7
PBO
PB1

PB2
PB13

Kl 4-4 QFN32 4x4 mm2 5| 54 Aii

BL32F0120



*® 4-1 51 E X

4.2

SIHIE X &

QFN

LQFP 32
48 4x4

mm?2

Name

TYp ¢
@

I/0
leve |
@

Main
functio n

Multiplex function

Additional
function

PD6

I/0

TC

PD6

SPI1_MISO
TIM3_CH1
TIM1_BKINS
USART2_RX
TIM1_ETR
TIM16_CH1
TIM1_CH3
COMP1_OUT

COMP1_INM[3]

PC13

I/0

TC

PC13

TIM1_BKIN1
TIM1_ETR
TIM3_CH1

PC14
0SC32_ IN

I/0

TC

PC14

USARTL_TX
12C1_SDA
TIM1_BKIN2
TIM1_ETR
TIM17_CH1
TIM3_CH2

0SC32_IN

PC15
0SC32_
ouT

I/0

TC

PC15

TIM1_ETR
TIM3_CH3

0SC32_OUT

PDO
OSC_IN

I/0

TC

PDO

USART3_TX
12C1_SDA
TIM14_CH1

OSC_IN

PD1

I/0

TC

PD1

USART3_RX
12C1_SCL

VSS

VSS

VDDA

VDDA

10 5

PAO

I/0

TC

PAO

TIM1_CH1 USART2_CTS
TIM3_CHL/TIM3_ET R
USART2_SCLK
TIM3_CH3
TIM16_CH1
USARTL_TX
COMP1_OUT

ADC1_VIN[0]

11 6

PA1

110

TC

PA1

TIM1_CH2
USART2_RTS
TIM3_CH2
SPI1_SCK
TIM17_CH1
USART1_RX MCO

ADC1_VIN[1]
COMP1_INP[0]
CSM_PIN1

PAL

110

TC

PAL

TIM1_CH2
USART2_RTS
TIM3_CH2
SPI1_SCK
TIM17_CH1
USART1 RX

ADC1_VIN[1]
COMP1_INP[0]
CSM_PIN1-

BL32F0120
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QFN

LQFP 32
48 4x4

mm?2

Name

Typ e
(1)

110
leve |

(@)

Main
function

Multiplex function

Additional
function

12 7

PA2

I/0

TC

PA2

TIM1_CH3
USART2_TX
TIM3_CH3
USART1_SCLK
SPI1_MOSI
USART3_TX
TIM3_ETR
USART2_SCLK

ADC1_VIN[2]
COMPL_INP[1]
CSM_PIN2

13 8

PA3

110

TC

PA3

TIM1_CH4
USART2_RX
TIM3_CH4
USART3_RX
TIM1_CHIN

ADC1_VIN[3]
COMP1_INP[2]

14 9

PA4

I/0

TC

PA4

SPI1_NSS
USART2_TX
TIM17_CHIN
TIM1_BKIN3
TIM14_CH1

12C1_SDA
TIM1_CH2N
USART3_TX

ADC1_VIN[4]
COMP1_INP[3]

15 10

PAS

I/0

TC

PA5

SPI1_SCK USART2_RX
TIM3_CH1/TIM3_ET R
TIM1_ETR
TIM1_CH1
12C1_SCL
TIM1_CH3N
USART3_RX

ADC1_VIN[5]
COMPZ_INM[O]

16 11

PAG

I/0

TC

PAG

SPI1_MISO
TIM3_CH1
TIM1_BKIN4
USART2_RX
TIM1_ETR
TIM16_CH1
TIM1_CH3
COMP1_OUT

ADC1_VIN[6]
COMP1_INM[1]

17 12

PA7

110

TC

PA7

SPI1_MOSI
TIM3_CH2

TIM1_CHIN
TIM14_CH1
TIM17_CH1
TIM1_CH2N
TIML_CH3N

ADC1_VIN[7]
COMP1_INM[2]

18 13

PBO

110

TC

PBO

SPI1_NSS
TIM3_CH3
TIM1_CH2N
TIM1_CHIN
TIML CH3

ADC1_VIN[8]

19 14

PB1

110

TC

PB1

TIM14_CH1
TIM3_CH4
TIM1_CH3N
TIM1_CH4
TIM1_CH2N MCO
TIM1_CH2
TIM1_CHIN

ADC1_VIN[9]

20 15

PB2

I/0

TC

PB2

MCO
USART1_RX
USART2_RX

BL32F0120

21



QFN

LQFP 32
48 4x4

mm?2

Name

TYp ¢
1)

110
leve |

(@)

Main
function

Multiplex function

Additional
function

21 -

PB10

110

TC

PB10

12C1_SCL TIM3_CH3
USART3_TX
USART1_SCLK
USART2_SCLK

22 -

PB11

I/0

TC

PB11

[2C1_SDA
TIM3_CH4
USART3_RX
USART2_TX

VSS

VSS

24 -

VDD

VDD

25 -

PB12

I/0

TC

PB12

USART2_TX
USART2_RX
TIM1_BKIN5
USART2_SCLK
TIM14_CH1
TIM1 CH1

26 16

PB13

I/0

TC

PB13

USART2_RX
USART2_TX
TIM1_CHIN
USART2_SCLK
USART3_CTS
12C1_SCL
TIM1_CH3N
TIM3_CH1

27 17

PB14

I/0

TC

PB14

USART2_TX
USART2_RX
TIM1_CH2N

USART2_SCLK
USART3_RTS
12C1_SDA TIM1_CH3
TIM1_CH1

PB15

I/0

TC

PB15

USART2_RX
USART2_TX
TIM1_CH3N

USART2_SCLK

12C1_SCL
TIM1_CH2N
TIML CH2

29 18

PA8

I/0

TC

PA8

MCO USART1_RX
TIM1_CH1
USART2_TX
TIM3_CH3
TIM14_CH1
TIM1_CH2
TIM1_CH3

30 19

PA9

I/0

TC

PA9

TIM3_ETR
USARTL_TX
TIM1_CH?2
USART2_RX
12C1_SCL MCO
TIM1_CHIN
TIM1_CH4

BL32F0120
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Main

Additional

QFN
32
4x4
mm?2

Name

TYp ¢
1)

leve |

I/0

(@)

function

Multiplex function

TIM17_BKIN1

function

31

20

PA10

I/0

TC PA10

USART1_RX
TIM1_CH3
USART2_TX
I2C1_SDA SPI1_SCK
TIM1_CH1
USART2_SCLK

USART3_TX
USART1_CTS

32

21 PAl1l

I/0

TC

PAl1l

TIM1_CH4
SPI1_MOSI
12C1_SCL
TIM1_BKING
COMP1_OUT
USART3_RX
USART1_RTS

33

22 PA12

I/0

TC

PA12

TIM1_ETR
SPI1_MISO
12C1_SDA
TIML CH2
SWDIO TIM3_ETR
USART1_TX

34

23

PA13

I/0

TC

PA13

SPI1_MISO
USART2_TX MCO
TIM1_CH2
TIM1_BKIN7

USART3_TX

35

PD2

I/0

TC

PD2
PD3

SPI1_SCK
USART3_RX

36

PD3

I/0

TC

SWCLK

37

24

PA14

I/0

TC

PA14

USART2_TX
USART1_RX
SPI1_NSS
USART2_RX MCO
USART3_TX
TIM1_CH1

SPI1_NSS USARTZ2_RX
TIM3_CH1/TIM3_ET R

38

25

PA15

I/0

TC

PA15

TIM1_CH1 MCO
TIM17_CH1
USART3_RX

SPI1_SCK

39

26

PB3

110 TC

PB3

TIM3_CH2
USART1_TX
TIM3_CH3
TIM17_CHIN
TIM1_CH1
TIM3_CH1
SPI1_MISO

ADC1_VIN[10]

40

27

PB4

I/O TC

PB4

TIM3_CH1
SPI1_MOSI
USART1_RX
TIM17_BKIN2
TIM1_CH2

TIM3_CH2

BL32F0120
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QFN
32
4x4
mm?2

Name

TYp e
(1)

110
leve |

(@)

Main
functio n

Multiplex function

Additional
function

41

28

PBS

I/0

TC

PBS

SPI1_MOSI
TIM3_CH2
TIM16_BKIN1 MCO
TIM1_CH3
TIM3_CH3

42

29

PB6

I/0

TC

PB6

USARTL_TX
12C1_SCL
TIM16_CHIN
TIM16_BKIN2
TIM3_CH1
TIM17_BKIN3
SPI1_SCK
SPI1_MISO

43

30

PB7

I/0

TC

PB7

USART1_RX
12C1_SDA
TIM17_CHIN
TIM16_CH1
USART2_TX
USART3_TX
TIM1_CH4
TIM3_CH4

ADC1_VIN[12]

44

B

PD5
00T0

I/0

TC

PD5

45

31

PB8

I/0

TC

PB8

USARTL_SCLK
12C1_SCL
TIM16_CH1
TIM3_CH1
USART2_RX
USART3_RX

46

PB9

I/0

TC

PB9

12C1_SDA
TIM17_CH1
TIM3_CH2 TIM1_CH4
USART2_SCLK
USART2_TX

47

VSS

S

VSS

48

VDD

S

VDD

1. I=%iAN, O=%ith, S=HJH, HZ=r5EkH
2. TC:##i#E10, FAE 5 AT vDD H &

LQFP 48

QFN 32
4x4

mm?2

Name

Type

1/0 level

Main Multiplex

function function

Additional
function

PD4
NRST®

I/0

TC

PD4

SPI1_MOSI
USART2_TX
TIM3_CH3
SPI1_NSS
TIM1_CH4 MCO

BL32F0120
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24




43 S|HER
% 4-2 PA 5 A ThRE S H AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO | Timi_cHy | USARTZC | TMICHUT | USARTZS | 1img_cha | Timas_chy | USARTET | COMPLOU
PA1 | TIM1_CH2 USA$ST 2R | TiM3_cH2 - SPI1_SCK | TIM17_CH1 USAT(Tl—R MCO
a2 | Timi_chz | USARTET | mimz chg | USARTLS | spin_mosi | USARTET | vz err | USARTZS
PA3 | TiMLcH4 | PSARTER | miv3 cha : - USARTSR | Tim1_cHan i
Paa | spii_nss | USARTET | TIMIZCHL 1 rivy piang | Timia_chi | 12c1_spa | Tim1_crzn | USARTST
PA5 | spi1_sck | YSARTZR | TIMS CHUT | iy erp | TiMicHL | 12c1.SCL | TiM1_CHan | USARTSR

- X IM3_ETR - - - - X
PA6 | SPILMISO | TIM3_CH1 | TiM1_BKINa | “SART2R | vy TR | Timie_ch1 | Timi_chz | COMPEOY
PA7 | SPIL_MOSI | TIM3_CH2 | TIM1_CHIN ; TIM14_CH1 | TIM17_CH1 | TIML_CH2N | TIML_CH3N
PAS MCO USAF;(“—R TIM1_CH1 USAF;(TZ—T TIM3_CH3 | TIM14_CH1 | TIML CH2 | TIM1_CH3
Pao | Tim3_ETR | USARTLT | mmy chp | YSARTZR |1 jacs scu MCO | TIML_CHIN | TIM1_CH4
pato | TMITLBKIN USARTIR | iy chg | YSARTZT | joca_spa | spii_sck | Timi_cHr | YSARIZS
pary | USARTST | USARTIC | niv_cha | spi1_mosi - 2c1_scL | Tim1_skine | COMP1OU
patp | USARTSR | USARTIR | niv TR | spi1_miso - 12C1_SDA i TIM1_CH2
PA13 | swolo | TiM3 ETR | USARTLT | spiy miso | USARTZT MCO TIML_CH2 | TIM1_BKIN7
PAl4 | sweik | USARTET | USARTIR | gpyy nss | USARTZR MCO USARTST | Tim1_cHi
PA1s | spiL_Nss | USARTZR TI|I\|\//I|33__?#!T TIM1_CH1 MCO TiM17_cH1 | USARTSR i

BL32F0120
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8

Py

BN

% 4-3 PB i I8 E H AFO-AF7

Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO | SPILNSS | TIM3_CH3 | TIML_CH2N | TIML_CHIN | TIM1_CH3 i i ;
PB1 | TIM14 CHL | TIM3_CH4 | TIML_CH3N | TIML CH4 | TIML_CH2N MCO TIML_CH2 | TIM1_CHIN
- ] ] ] ] - eo USARTL R | USART2 R
X X
PB3 | SPIL_SCK : Timz_cHz | YSARTLT | Timg_chs i TIML_CHL | TIM3_CH1
PB4 | SPIL MISO | TIM3_CH1 | SPI1_MOSI USAF;(“—R - T'M172—BK'N TIM1_CH2 | TIM3_CH2
PB5 | SPIL_MOSI | TiM3_CHz | TMIEBKIN MCO - i TIML_CH3 | TIM3_CH3
pee | USARTET | a1 scu | TMAOCHL | TIMIEBKING mvz cpy | TMITBKIN D spiy_sek | spiz_miso
pa7 | USARTER | ocy spa | TMATCHL | riag ey | USARTET | USARTST | vy _cha | TiMs_cha
pg | USARTLS | he1 scL | TiMie_cHL | TimM3 cH1 | USARTZR | USART3 R - -
CLK - - - X X
PBY - I2C1_SDA | TIM17_CHL | TIM3_CH2 | TIM1_CH4 ; USARIS-S | USARTET
PB10 - I2C1_SCL | TIM3 CH3 - USA';T3—T ; US’%’T_E—S US’%’T_TKZ—S
PB11 - I2C1_SDA | TIM3_CH4 - USARTSR ; - USARTZT
pp12 | USARTET | USARTER |invy prns | YUSARIZS | mimaa_chi | Tima_cH1 - :
pe13 | USARTER | USARTZT | My chan | USARTZS | USARTS.C 1 joca scL | Timi_cHaN | TiM3_cHi
pe14 | USARTZT | USARTZ R | )1 chon | USARTZS | USARTS R | 501 spA | TIMLCH3 | TIML_CH1
X X - CLK TS = — -
pe1s | USARTZR | USART2T | 1)1 cyan | USARTZ.S - 12C1_SCL | TIML_CH2N | TIM1_CH2
X X - CLK - - -
* 4-4 PC i A IhReE H AFO-AF7
Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PC13 i ] TIM1_BKIN1 ] TIML_ETR i TIM3_CH1 i
pcia | USARTLT | 1ac1_spA | TiMI_BKINZ : TIML_ETR | TIM17_CH1 | TIM3_CH2 i
PC15 i i i i TIML_ETR i TIM3_CH3 i
% 4-5 PD i 1 Thie B H AFO-AF7
Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
poo | YSARTS-T | 12c1_spA : TIM14_CH1 - i i i
PD1 USAT(T?’—R 12C1_SCL ; ; - ; - ;
PD2 i USARTS_T : SPI1_SCK - . . .
b3 ] USARTSR ] ] - ] ] ]
PD4 | SPI1_MOSI USA';TZ—T TIM3_CH3 | SPI1_NSS | TIM1 CH4 MCO - ;
PD5 - ; : - - i - :

BL32F0120
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Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PD6 SPI1_MISO TIM3_CH1 | TIM1_BKINS USAIT(TZ—R TIM1_ETR TIM16_CH1 TIM1_CHS3 COM'?I_]'—OU
PD7 - - - - TIM14_CH1 | TIM16_CH1 TIM3_CH4 TIM17_CH1
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5 RS

51  Mid&HE
SRR B, A H R LA VSS AL

511 HiEHER
T 5| ISR () 578 2 o T 51

_[j————f]

C =50 pF

L

5-1 51BN G ok 1

5.1.2 GS|RENEBE
B4\ EL TR (0 5 SR TR 5-2.

Kl 5-2 5] f

513 f{HEBHFE

B Son T B 5-3,

BL32F0120
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HURFE

POR, PVD, LSE, LSI

HSI
Vo oo | Voore ..
—_ !
nx VDD :
V
E] == Regulators [— E
1
i
Output H
¢ i} Corelogic |
nx100nF —— £1{ I10logic (CPU, digital |
+1x4.7uF —T— GPIOs [ Gy circuit circuits & i
J_>Inp—ut’ % memory) '
g i
i i
| i
nx VSS'::ﬂ Vs J
1 L ¥ 0
Voon
VDDA
] Vopa >
L I v d
REF+
> |
1x10nF ——
S1X1pF Ve, ADC COMP
VSS Vesga
T L

K 5-3 ikl %
HVE:
1. NES AR ENERE, AR IFER 2 2 U L E R B D i e % s s 4
2. LFHEPFTRI 4.7uF A FRERSH AP — vDD 51 .

3. AFEEHY Vooa Ml Veers 750 F W EB 15321 VDDA 5l B, Vss. Vssa Fl Vree- 7E0 A N HB14)1E 2
#] VSS 5l

5.1.4 HFEENS
RIS RE () 0 B 5 s T 1 54,

[
L

KIZD\ VDD
N

= VDDA
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* 5-1 HERME

K 5-4 HRIHFENE T E

52 $®WRATEE

INTERS P ERBAT W R “ X4l RBUEE” JIR (£ 5-1. K52 MK 5-3) P

M, TTRE 2 B AR A ME IR . X R
ST REVEBRAE TR . BRI TARE R 2RAF T

45 N RE AR M B BT, AN ERAE LR AT
M 81 (0 PT S E

Symbol Description Minimum Maximum Unit
Vobx-Vssy External main supply volta%e) (including Vopa and 03 58
Vssa) Vv
ViN @ Input voltage on other pins Vss-0.3 Vop+0.3

* 5-2 BRI

1. PrAMHEE (Vob, Voba) ML (Vss, Vssa) 5L ZUIR 2B ISR S0 VG A O FE R ¢

T

2. WAURZHEAE Vin FIBROME . ARRVFIR KEARRENEE, 2T,

Symbol Description Maximum Unit
Ivoovopa® Total current through Voo/Vopa power pins (supply current) () +120
lvssivssa® Total current through Vss/Vssa ground pins (outflow current) @ -120
Output sink current on any 1/O and control pins +10
o Output source current on any I/O and control pins -10 mA
NRST pin injection current +5
Iinapiny PG —
EXTCLK OSC_IN pin injection current 5
Slinaeiny © Other pins injection current ) +25

1. FERVHITEREAN, FrEEHEE (Vob. Voba) FlEHL (Vss. Vssa) 5l LN AIGR & IESR 24

LY

2. SEEFUHFELSUET AT EITA VO AEH S, S IR e A REAE S S = S AL LQFP

3R AR P AN I S LY 5| TR S
3. REFENHGLE TR L RE .

4. B ViN>Vopalf, P EIERENER: 2 VIN< Vss i, &7 R EENET. A5 #8H ing

(PIN) o

5. HZMRAFRNFAEENRR, Zhno e BTRKES T IEFEN RN EVEN R (B

) HIZAxHE .

53 TI{E&H%
5.3.1 @ERAIERH

BL32F0120
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# 5-3 WH LIEFM
Symbol Parameter Conditions Min. Typ. Max. Unit
fHCLK Internal AHB clock frequency - - - 72
frcLkz Internal APB2 clock frequency - - - 72 MHz
frcik Internal APB1 clock frequency - - - 72
Digital circuit operating voltage - 2.2 3.3 5.5
VbD Digital circuit operating voltage ficLk <= 8MHz 2.2 5.5
Digital circuit operating voltage frek > 8MHz 25 5.5 v
Analog circuit operating voltage 25 33 55
Vv (Performance is guaranteed) Must be the same as ) ) )
boA Analog circuit operating voltage Voo (D
. 2.2 - 2.5
(Performance is not guaranteed)
Ambient temperature (industrial ) -40 i 85 <
Ta level)
Amblent_tempe_rature (extended . .40 i 105 <
industrial level)
i @
Junction temperature ) -40 i 105 <
T (industrial level)
Junction temperature @ i i i
(extended industrial level) 40 125 T
1. @V AHAERF B RN Voo F Vooa i, 7E ERURITIE S #AEHA], Voo 1 Vopa 2 1] i % S0 1F

50 mV 125
2. EBURMIZHHRFERPRE T, RE Ty A Tomax, Ta LY ERIXANVEH .

5.3.2 _LEMEENMITIERM
TRPEBNSERERS-3 BN LIELE TG
K 5-4 AR BRI TAEZM

Symbol Conditions Min. Typ. Max. Unit
Vop rise time tr 1 - oo

tvop ] us/v
Voo fall time tr 60 - o0

1. HZGEWERE, AEE P
2. W7 BS54 Voo BOF M HGENE LU T BB ET ¢ A BB BRI A B B 5

Vop
Vit
0
tf [ > tf;
K 5-5 FH S5 EEIE
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5.3.3 MERE (UM BIRIEFIRIRFIE
ARG B HUR AR 5-3 41t PR BRI T Voo B R F IR

# 5-5 PRI AR B R R

Symbol Parameter Condition Min.® | Typ. | Max.® | Unit
PLS[3:0]=0010 (Rising i 24 i
edge) )
PLS[3:0]=0010 (Falling i 23 i
edge) )
PLS[3:0]=0011 (Rising
- 2.7 -
edge)
PLS[3:0]=0011 (Falling i 26 i
edge) )
PLS[3:0]=0100 (Rising i 30 i
edge) )
PLS[3:0]=0100 (Falling i 29 i
edge) )
PLS[3:0]=0101 (Rising i 33 i
edge) )
PLS[3:0]=0101 (Falling
- 3.2 -
Level edge) -
selection of PLS[3:0]=0110 (Rising ) 36 i
VpvD programmable edge) : v
voltage PLS[3:0]=0110 (Falling ) 35 i
detectors edge)
PLS[3:0]=0111 (Rising i 3.9 )
edge) )
PLS[3:0]=0111 (Falling i 3.8 i
edge) )
PLS[3:0]=1000 (Rising i 4.2 i
edge) )
PLS[3:0]=1000 (Falling
- 4.1 -
edge)
PLS[3:0]=1001 (Rising i 45 i
edge) )
PLS[3:0]=1001 (Falling i 4.4 i
edge) )
PLS[3:0]=1010 (Rising
- 4.8 -
edge)
PLS[3:0]=1010 (Falling ) 47 i
edge) )
Power-on
Vreor® reset - - 1.90 - \Y
threshold
Power-down
Vepr M reset - - 1.86 - \Y
threshold
PDR
Vhyst_PDR hysteresis - - 42 - mV
Reset
@ - - -
TRSTTEMPO duration 6 ms
1 PR BREE BT RIE 2 5 N EUE VeoR/PDR
2. HRHRIE, AR,
3. HIZGEITMNRH .
. EACRFSR RE TR A B (POR E40) I RIS — A 10 A% [ %1
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534 RENESEHE
TR 5 ORI £ 5-3 51 H A PR BEIELRE AT Voo fit B B8R R 75

*5-6 NEMZMAE

Symbol Parameter Conditions Min. Typ. Max. Unit
Built-in voltage o o
VREFINT reference -40°C < Ta< 105°C 1.14 1.2 1.26 \%
ADC sampling time
Ts wreit@ | when readout build-in - - 2.5 - us

voltage reference
1. BAERRAFER A B i 2 IR E IR 2

5.3.5 {HEBERIFY

LI I 2 R SRR R K 04 6 1647, XS B KON N 2 3E TR SRR, 10 3]
W PSRRI B . TR /O TR BIEE R TR 5 7617 % 2% v (0 o 5B LA
FLARAT HAR R

A2 P A B AT BT AR I A, #RAERIT — B R KA.
BRI BUEHI AL T R A

o JIAHI O GIMIHAL TR AR, IR — i & T E—Voo Bl Vss (T
H) .
o JTARISMEHERAE T RIAPIRAS, BRARRE M UEH .

o Flash f7fi#s 105 ] i (8] R 22 2 frcik AR (0 ~ 24 MHz B8 0 MEFFRIH, 24 ~

48MHz Iy 1 MR, 48 ~ 72 MHz Iy 2 MR
o JHATIHUIHAEI Ao HIFJH AT freik = frokt = freika.

T 15 TR T BE 0 A00HE 50 B I ML 2 70 I T BEE

TRPGHIZE, AR 5-3 51 PR R A Voo R NI
R 5-7 BATRT i S Y e R FE

Typical Typical
Symbo | Parameter | Conditio | fucik All peripherals enabled All peripherals disabled Uni
! s n H2) |40 | 25T | 85T | 105T | -40 | 25 [ 85T | 105T | !
72M 6.70 6.84 7.07 7.18 5.03 | 518 | 5.38 | 5.50
48M 5.29 5.44 5.48 5.58 408 | 421 | 425 | 433

24M 3.24 3.33 3.45 3.52 262 | 271 | 283 | 2.89

Supply Internal
IbD current in clock 8M 1.63 1.69 1.78 1.82 1.44 1.51 | 1.59 1.64 mA

Run mode source
4M 1.20 1.24 1.31 1.35 1.10 | 1.14 | 1.20 1.24
2M 0.99 1.02 1.08 1.11 0.94 | 097 | 1.02 1.06

1M 0.88 0.91 0.96 1.00 0.86 | 0.88 | 0.93 | 0.97

BL32F0120 36



HURFE

o Typical Typical )
Symbo | Parameter | Conditio | fucik All peripherals enabled All peripherals disabled Uni
' s n (H2) | 40 | 25 | 85T | 105 | 40 |25¢ | 85T | 105C¢ | !
500K 0.82 0.85 0.90 0.93 0.81 0.84 | 0.89 0.92
LSI 0.25 0.27 0.32 0.37 0.25 | 0.27 | 0.32 0.37
% 5-8 MEARAE T B S84 B iR v A
. Typical Typical ]
Symbo | Parameter | Conditio | fucik All peripherals enabled All peripherals disabled Uni
! s n H2) [ 40 | 25 | 85T | 105¢ | 40 | 25T [85¢ [ 105T¢ | !
72M 3.67 3.75 3.85 3.90 1.73 1.77 | 1.83 1.87
48M 3.22 3.28 3.37 341 154 | 158 | 1.63 1.67
24M 2.36 2.41 2.48 2.53 1.25 | 1.28 | 1.34 1.37
Supply Internal 4M 155 | 1.58 | 1.64 1.68 1.01 | 1.04 | 1.09 | 1.12
Iop current in clock mA
Sleep mode source 2M 0.96 0.98 1.04 1.07 0.79 | 0.82 | 0.86 0.90
M 0.85 0.87 0.92 0.96 0.78 | 0.81 | 0.85 0.89
500K 0.78 0.80 0.85 0.89 0.76 | 0.79 | 0.83 0.87
LSI 0.23 0.25 0.30 0.33 0.23 | 0.25 | 0.30 0.33
F 5-9 {EHIAE T 1 SR K H S E (D(2) (3)
Typical
Symbol Parameter Conditions Unit
25<C
Supply current 8KB RAM retention,
in Stop mode Vpp=3.3V 149 uA
Iop Supply current
in Deep Stop 8KB SAl\/lge:/ntlon, TBD uA
mode D=
1. /O MRS AN .
2. HEEIHETH.
3. HBTHREE, A AR .
REIMZBITHE
WEIMEIHRIRTEFES T FR, MCU [ TAEKMWT:

PRI 1O SIS AL T4 AN, RIS — s i E—Vop 8 Vss (TEHED
P BIAM BRI AL T o0 PIRAS, BRARRS 3 B

26 H PR B A oL R P R AT A

— KU HMBL I B
= JUIFE AN B
PRI B AT VDD A e R 25 4441 T3 5-3.

BL32F0120
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% 5-10 P EAMEIT R AE @

Symbol Parameter Bus Typical Unit
CRC 0.61
GPIOA 0.89
GPIOB 0.90
GPIOC AHB 0.56
GPIOD 0.27
DMA 0.96
HWDIV 0.86
TIM1 3.25
TIM14 0.97
TIM16 0.99
TIM17 0.90
SPI1 2.05
[)>) UA/MHz
USART1 APB2 1.15
SYSCFG 0.31
MCUDBG 0.18
COMP 0.77
EXTI 0.92
ADC 0.81
TIM3 1.83
USART2 0.99
USART3 0.97
APB1

IWDG 0.21
12C1 2.81
CSM 1.12

1.  fHclk = 72MHz, fape1 = fHeik/2, fape2 = fHoik, FEANHMKERI TS F R EBONERINE -

MIEThFEIE IR AR Y B a]
TP (R ) 2 9 OB B HST (1R I R I T 0 S A 4
(A T 5

o IFHLERAFHULELE: I PR JEE IR 4
o MEMRAEA: IR IRUR HE N BENRAGE 2 IR FT A YA I  Bir F )  A0 FE 35l B2 L 3t v P I
Fi6 22 5-3 38 Fl AR A 2153
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R 5-11 (R IAEAE 21 e A 3]

Symbol

Parameter

Conditions

Typical Unit

Wake up from Sleep

t
WUSLEEP mode

System clock is HSI 3 cycles

Wake up from Stop
mode (regulator is in
Run mode)

twusToP System clock is HSI 11 us

Wake up from Deep
Stop mode (regulator
is in low power mode)

twUDEEPSTOP System clock is HSI 19 us

5.3.6 SMEBBYERRFE
R B IMEB IR LR EINEB R P B B T 45 th (00 R P S MR PR — A R 1 S S
YR, SRUEIR R Al s A TR S

% 5-12 {7 I B

Symbol Parameter Condition Min. Typ. Max. Unit
User external clock source
fexTcLk frequency @ - - 8 24 MHz
VEXTCLK_H OSC_IN input high level voltage - 0.7Vbbp - Vbbb \%
VEXTCLK_L OSC_IN input low level voltage - Vss - 0.3Vbp \%
tw(EXTCLK) OSC_IN high or low time @ - 20 - - ns
1. HETHRIE, ATEA .
VEXTCLKiH
90% /
10%
Vexrewk L
t'(EXT<:"_K>)§ .4_ — ;‘_tf Bexctg ‘_ , tw ExTeLK) '

— Texrak —V

v

External clock source OSC_IN

fexroik [:I T
RN

5-6 A Hf e I BRI A T B

3R B SMERHR R = A B S SR AR P B e
TR W RS HORAE ] — MR K AP A BRI AS PRI A F TR e
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AR

R 5-13 AR 7 I R

Symbol Parameter Condition Min. Typ. Max. Unit

fLSE_ext

User external clock

) - 32.768 1000 KHz
frequency

OSC32_IN input pin

Visen high level voltage 0.7Voo ) Voo v
OSC32_IN input pin low )
VLsEL level voltage Vss 0.3VbDp \
OSC32_IN high or low
tw(LSE) Time (% 250 - - ns
1. HBTHRE, AEAEF PR,
VLSEH
90%
10%
VLSEL [
tr(LSE) >« »—<tf(LSE) < » tw(LSE) < » tw(LSE) t
———— TLSE ———»|
( ’ L
OSC32_IN
External clock source fLSE—EKt’ B -
S R I N =

5-7 AP S5 4 S A e

fEA—1 R/ ISR = E AR IMERET £

AN RIS £ (LSE) AT LMEF —AN 32.768KHz 1) il A/ 7 1 1 e W O 9 3 e 7= A
AT T S BB T R R A BB A e A, B SRR A A B A R
TERLAT AR, VR 3R 6 A8 P 2500 RS W R b S 0T R %0 45 K0 51 I, DA/ At Ok BRI Bl () A
SERF IR, A O A IRES VRN S8 (Mg, B3, KD , WEBWARMAE T /.
X LR 3 (1) o A TR 88 A RA I8 B TR R RO

R X Cu I Cr, B & R 1Y 5pF ~ 15pF Z (BN s as, FRPhEfr&
SRR B IRAS . 8 H Cu Al Co G MRS E. S AR HIE @ % L Cu Al Crz H 4T
HEHHABBBENSE. FEBE CLl PRI CL=CuxCi2/ (Clu+Cr2) + Cstray
FHoHf Cotray 251 I HLZE AT PCB AR Bk PCB MG L2, ‘B St BME & /T 2pF ~ 7pF 2
], k. N T#AAMEH Cu M Co MFCKME (15pF) , #REIE U 413k F %8 CL< 7pF
FIERES, ARefH a2y 12.5pF FIIEIRES . flin: s 7 — i Cu =
6pF 111 IR 28 3 H. Csray = 2pF, M| Cu1 = Ci2 = 8pF.
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#* 5-14 LSE R skt @

Symbol Parameter Conditions Min. Typ. Max. Unit
Oscillator
foscsz N frequency 2.2V<Vpp<5.5V - 32.768 - KHz
LSE current
@ = - -
IbD(LSE) consumption IBSEL=0b1000 440 nA
tsusg) @ Startup time Voo is stabilized - 2 s

1. WG,

2. WEFHEABUN RS EMFERERG S, WIS, EETE SRS ER .

3. tsuwse) &S BNIFE], FEMERAFAERE LSE JTanill e, HEMFBIFEN 32.768K Hz ki iX BUM [l
RABUE A —MARAER) SR RS IR R], T RE D B A )i 75 A A R T 22 ALK

Cu1 ‘
| - 0sC32 N ' | . fisE
| T ‘ Bias R

32.768KHz = RF controlled
1 1 N = galn
- ‘ | Resonator ‘

/| L TOsC32_OuT

CL2

5-8 i 32.768KHz A [ 4L 51 R

5.3.7 REREIERRIFIE
T e TRt POtk 2 MR Ao PR R 5505 P R Fi P S 725 408 ) T4 2% 1 I R )
BEERZ (HS)) FEFHR

% 5-15 HSI {5 % 2451 0@

Symbol Parameter Conditions Min. Typ. Max. Unit
fHsi Frequency - - 144 - MHz
Ta =-40°C~ 105°C -2.5 - +2.5 %
TA=-40°C~ 85°C TBD - TBD %
ACChsi HSI oscillator deviation
TA=-20°C~ 70°C TBD - TBD %
Ta=25°C -1 - +1 %
Tstab(HsI) HSI oscillator startup time - - 12 us
N - e e

1. Vbbb =3.3V, Ta=-40°C~ 105°C, [&3AE4EmutEH .
2. HBIHRIE, AAEAEFERINA.
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# 5-16 LS| k¥ ashim: O

EERE (LSI) HRH23

Symbol Parameter Conditions Min. Typ. Max. Unit
Ta =-40°C~
@]
fLsi Frequency 105°C 20 30 50 KHz
LSI oscillator startup
®) - -
tsu(si time 50 100 us
LSI oscillator power
3 - - -
Ipp(Lsi) consumption 0.45 MA
1. Vbp=3.3V, Ta=-40°C~ 105°C, PFRaARAEHIEH .
2. HEEIHMEEH.
3. HHHRIE, AR,
5.3.8 7rfiEgststt
# 5-17 Flash f7fik 28554
Symbol Parameter Conditions Min. Typ. Max. Unit
16-bit programming ) ) )
tprog time 45 us
32-bit programming ) ) )
tprog time 60 us
Page (1024 bytes) ) ) )
{ERASE erase time 5 ms
tME Mass erase time - - 50 - ms
# 5-18 Flash {7 #57 i A (R @
Symbol Parameter | Conditions Min. Typ. Max. Unit
NEeND Endurance - 20000 - - Cycles
Data Ta=85CT 20 - -
Tor ; Years
retention Ta= 25T 100 _ _
1. BRIHRIE, AEA IR,

5.3.9 EMC 4
R S 7 7 5 10 2 2 VP AR B St R A7 U 1

IhEett EMS (EBTEBNRRE)

IEAT AR SRR P GBI 17O 3 FAER 2 A LEDD MR d it in 1 A e

TIRER AR ®, LED  NMRIER 1 HHRI A .

o ERHUHL(ESD) CIEFAMGA) HNBIp A e oI, HERAEDRET I, %I &

IEC 61000-4-2 A5k .

o FTB: i#iid—/> 100 pF L2 7 VDD A1 VSS jitiin— Pk 2 i 5 QEfD , FHEF

BL32F0120
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RAEDIRENETI . ZIAST & IEC 1000-4-4 b B F B AT DUE RGWR IEH R AE . Ml4s

RHNT R
% 5-19 EMS $§1t
Symbol Parameter Conditions Level/Type
= = + y
Vv Voltage limit applied to any 1/O pin, Voo B 3.3V, Ta ZST_ oA
FESD resulting in malfunction frcik = 72MHz. Conforming
to IEC61000-4-2
Fast transient voltage burst limits _ _
Vob= 3.3V, Ta=+25C,
v to be applied through 100 pF on ¢ PP — 79MH AC formi 2A
FEFT VDD and VSS pins to induce a HCLK= e 12 02 c;lrmlng
functional disturbance to IEC61000-4-

1% RI SEBYER {4 LAEE Ga g 7S B9 im)

FERATF AT EMC PP AIEAL, R AE SR N A ST R AT I . NAZIE R 2, 51
EMC thge 5 H P R A BRI, ik, @UH xRS EMC i, JF
AT 5 EMC A K AATEN .

ORI AR o 25 R R s,

o WHOAHIREF s
o RUAMUEAL
o IRBEBUEWMIR (PR A A8 5E)

INERTEY XIS

R W WK R CEAMRLLARE P T s iR ), WAl N T H4E NRST L5 —
M P BRAE SR ARSI NSRS L RO AP T B

FEHEAT  ESD  JWGRT, AT DASERE SR Y o R B AN e 0 b, el 2 A s AR i
T, AR BN GER LA IR R ZEAN AT R R

5.3.10 LhfElE EMS (BBSBURM)
BT EARRMGMR (ESD, LU , MA@, 8T IR DR e e
AR T T O R

R (ESD)

FECE (AN IE MK SR 5 RIBS —Fb e 5 — AN Rk i B BT A RS AT A 5L L, B
FIX/NSE R BB BEME (3 7 x (n+ 1) HEIIED . XN FE
JEDEC JS-001-2017/002-2018 F1 i -
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ARSIt

N T PSR BIERE, 7 EAE 6 NFERL EHEAT 2 ST AN i S AR B ik -
o ONREAHIEGIA, SROGEIIARIR AR
o fEREIMEAL HHATATECE B 1O S EIEA R, IXANINAAT & EIAMJESDT8E £k

FL AR b A

X 6k 34 EIAIJESD78E IC latch-up itk .

% 5-20 ESD & LU $

Symbol Parameter Conditions Maximum Unit
vesopmn | B e T | eoec oo | o | v
v | e | esbancotenaeaes | 200 | v
Ta = 25°C, conforming to
JESD78E +100 mA

5.3.11 /O HO%4E

BRRN G
PRAEFFHIVLRE, FRIVH S ER LR 5-3 MFNES R Fra i 110 b 1 # R
CMOS.
% 5-21 1/0 Atk
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 *Vop \%
VIH High level input voltage Vpp = 3.3V 2.0 - - \%
VIH High level input voltage Vop =5V 0.7 *Vbp - - \%
Vhy Schmitt trigger hysteresis () Vop = 3.3V 0.1 *Vpp 0.50 - \Y
Vhy Schmitt trigger hysteresis (1) Vpp = 5V 0.1* Vop 0.60 - \Y
likg Input leakage current ) Vpp = 3.3V -1 - 1 UA
likg Input leakage current @ Vop = 5V -1 - 1 VA
Vob = 3.3V, VIN= Vss,
. - 50 -
R Weak pull-up equivalent mode != deepstop KO
PU resistor ) Vop = 3.3V, Vin = Vss,
- 130 -
mode = deepstop
Vobp =5V, VIN=Vss
. - 30 -
R Weak pull-up equivalent , mode != deepstop KO
PU resistor Vbp =5V, VIN = Vss 30
, mode = deepstop
Vobp = 3.3V, Vin=VbD ) 50 )
R Weak pull-down equivalent , mode != deepstop kO
PD resistor () Vpp = 3.3V, Vin = Vop i 320 )
, mode = deepstop

BL32F0120
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Symbol Parameter Conditions Minimum Typical Maximum | Unit
Vpbp =5V, Vin= Vbbp ) 20 )
R Weak pull-down equivalent , mode != deepstop KO
PD resistor Vop = 5V, Vin = Vb
420
, mode = deepstop
Cio 1/0 pin capacitance - - - 10 pF
1. WEAEWmRH, DEAH IR,
2. WRAEAHARTAT S A A B0, IR PR T B e TR KA
3. LHRAITTRIAFE A poly HLFH.
o th 3R mh 7
GPIO (it iy N\ /i 3 1) 7T AR S st 22 3% £20mA B
TEF PN, 11O B H B e ZRCRAIE SR B B I AN BE R I 3% 5-1 45 HH IR 06 B K3 E 1 -
o JITA 1/O i A Voo FIRECHHLIALAFT, it MCU 7E Voo b 3REUT S KIS AT HLAL,
ANRE R I 4T e RAUE { Ivop o
o A /O i IR HSCIF A Vss B3t H B REIATE A, Ik MCU 7E Vss Bt i) e Kig A7 H
W, ASHE I 4 0T B KA E H Ivss o
withBE
BRAERE UL, R R S HORAE PR ST A VDD 4 i i 55 & 36 5-3 1 S Al AR
Fl. BT 1O i M /2 3425 CMOS 1.
%% 5-22 it A R
Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
Output low
VoL voltage [lio|= 6mA, 0.1
voltage
Output low
VoL WE) voltage llo|= 8MA., - 0.1 - v
voltage
Output low
VoL ME) voltage [lio|= 20mA, 0.3
Vou @) Output hlgh VDD=3.3V 26
voltage
1. SRR o G L8 IER T 2s I L i RAUEE, RN o MAEAN (A 11O AN
EEHIED ARt Ivss.
2. BRRIHPBEIR o LAURZENER PSS BN AN BORBUEE, [FI o BEFT (FrA 11O JIAN
FEHIED AfeE Ivop.
3. HIZGEITMNRH .
PN T Bk S

B N o SRS A P RSORS00 T T AR P 4 i
BRAERE AR, TR NS ER AR R R &R 5-3 MR MFNERE.
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F* 5-23 1/0 Ak D@

Symbol Parameter Conditions | Minimum | Typical | Maximum | Unit
trgoyout Output fall time CL = 50pF - 12.4 - ns
trao)out Output rise time VDD=3.3V - 16.2 - ns

1. ERBERLER 5-9 HE o
2. HBHRIE, AR,

90% 10%

50% 50%

10% 50%

External output ———-4
load is 50pF tr (10)out

tf (10)out

r
h 4
A
A 4

A
_|
A 4

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

K 5-9 1/0 28 s

5.3.12 Timer E 24514
TR H S H0H B HRAIE .

RN ERIR S GRBtbe. AR, SN s. PWM ) MR R,
2 W/ 5.3.11 /O 3 U .

* 5-24 TIMx @) 4

Symbol Parameter Condition Minimum Maximum Unit
- 1 - tTIMxCLK
tres(TIM) Timer resolution FHIMXCLK =
7oMHz 13.89 - ns
External clock - 0 -
fext frequency of FTIVKCLK = MHz
channel 1 to 4 7oMHz 0 72
ResTivm Timer resolution - - 16 bit
N 16-bit counter - 1 65536 tTIMxCcLK
period friMxcLk =
79MHz 0.01389 910.2 us
tMAX_COUNT - - 65536 tTIMxCLK
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Symbol Parameter Condition Minimum Maximum Unit

Maximum
coSr?terll\)/que f%ﬁﬁf - 910.2 us
(TIM_PSC
adjustable)
¢ TIM1 maximum ) )
MAX_IN input frequency
TIM3/14/16/17
maximum input - - 72
frequency

1. WHRIE, AFEA K

144 MHz

tMAX_IN MHz

5.3.13 12C #EO%FYE

BrRAERR B, NRIH S EOR ISR, fecuka S Voo £k f HLE #5543 5-3 1)
AT AT 3

12C B FFEbrifE 12C BE P, (HA W RS SDA 1 SCL A2 “H.” BT 711,
P E N TT IR N, 72 5] HERT VDD 2 8] 1) PMOS B 5H], {BATSRAFLE
2CHERHES TN R, AR AN HEHIIaES 1 (SDA 1 SCL) HIFHETERE, 2 W/
%1 5.3.11 1/O ¥ 45

% 5-25 12C

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(sba) SDA setup time 1*tpcik - T*tpcLk - ns
SDA data retention
3 -4 (3) -@
th(sbA) time 0 0 ns
tr(spA) SDA and_ SCL rising ) 1000 20 300 ns
tr(scL) time
20%(Voo/
tf(SDA) SDA and SCL fall ] 300 (Voo 300 ns
ti(scL) time 5.5V)
tvaat) © Data valid time - 8*tpcLk — 1 4 - 8*tpcik - 0.3 ™ | us
Data valid
6) - * -1@ - * - @
tvd(ACK) acknowledge time 8*tpcik — 1 8*tpcik - 0.3 us
th(sTa) Start cotr_l dition hold 8*trcLk - 8*trcLk us
ime
tsu(sTA) Start Cor:i(jn;ttlaon setup 19*tpcLk - 17*trcLk us
tsu(sTO) Stop Coqrjnfg)n setup 17*tpcLk - 17*tpcLk us
Time from Stop *
tw(STO:STA) condition to Start 484%tpcL - 144*tpcL us
condition (bus idle) K K
Capacitive load of
Co each bus 400 PF
1. HRIHRIE, AIEA IR,
2. NIEFRRHER I 12C PIERRAER, freuke UK T 3MHz, AEFIEB 12C Ik Mm%,
froLka WAUNT 12MHz,
3. 7E£ SDA# A 0.3Vpp £ 0.7Vop FIAHE JGHE 2 AT, #fiff SCL #£ N IR FFEE] 0.3Vop LAF .
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R XTI SCL TR IEhIg, RMAIl&E SCL M##ZS & Hi~F (Voo) F) 0.3Vop 1
AT ()R AE \ SDA #45AEY T SCL IHER .

4. FRpEREEAPE A R A B K thespa)y 7T LA 3.45 us F10.9 us, {HAAILE tvdanEX tvaack) I K
AN ], AU BEARER SCL B SR T A (twscwy) B 7 2505 R b KB -
WERET B ER T SCL,  TUEHE 7E R TS e 22 iy 40 Z50E B 3 I [R) 2 6 2K

5.  tvdaT) = M SCL LOW %] SDA i tH F A5 5 A B a] o

6. tvdack) = A\ SCL LOW | SDA % th #i A5 5 (1 Bk [

VDD
47K 47K
100
o . /\/\/\/ SDA
12C BUS
100
o SCL
tl (SDA) tr (SDA) t‘su (SDA)
fe— — j “
— Lo mmm e . Lemmmmmmm- p-
S 70% ‘ \ ¢ 4
DA 30%% | !

it oscw tw (scLr)

SCL

9" clock

o tw (scLw
| START | ‘ 1% clock cycle !
”””””””” tw sTosTAY 1
- SDA | ‘ O\
L buis th dsTa) 70> :
« SCL / \
| RESTART ! i STOP | ! START |

P 5-10 12C S £ AT WP A & i (O

1. WMEAHEET CMOS B F: 0.3Voo Al 0.7Voo.

5.3.14 SPIZFO4Y

BRARFE RV, FRIH M SERAE FARETER, fecux AEEA Voo 41 HL HLE 7 & 3 5-3 1)
FAF M E=AFF]

R NS E I hBESI I (NSS. SCK. MOSI. MISO) f#tEiEds, £ I/ 5.3.11 1/0
iy 1 RF 1
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% 5-26 SPI O

Symbol Parameter Conditions Minimum Maximum Unit
Master mode, Ta =
fsck SPI clock 25°C ) 36 @ MHz
1/te(sck) freauencv . — rop-
Slave mode, 1a = 25°C - 18
tr(sck) SPI clock rise time | L|02d capacitance: C = . 3 ns
15pF
tisco | SPIclock fall time | 03d capacitance: C = i 3 ns
15pF
tsunss) @ NSS setup time Slave mode 10 - ns
thinss) D NSS hold time Slave mode 10 - ns
twsckH) M SCK high time - te(sck) /2 - 3 tesck) /2 + 3 ns
twsckL) (M SCK low time - te(sck) /2 - 3 tesck) /2 + 3 ns
Master mode, frciLk =
tsuomn Data input setup 72MHz, prescaler = 2, 5 - ns
time high speed mode
tsucsi (M Slave mode 5 - ns
Master mode, fpcLk =
thowny Data input hold 72MHz, prescaler = 2, 5 - ns
time high speed mode
ths) @ Slave mode 5 - ns
Data output valid Master mode (after
(€} -
t(mo) time enable edge) 8 ns
Data output valid Slave mode (after
(€} -
t(s0) time enable edge) 25 ns
HZR AT

B /IME 7R KBl i R f /N 8], B R R IR IR AT 000 10 e K )

1
2
3. /MER IR AR R /NS, R RAE R SR HAR 4 B T B IR S R ]
4

2 SPI TAE/EMR RIS ZNT, EilAE SCK &L r & B HPTILEC R, DRIE IR et J-f
{# SPI Master 1 SPI Slave ] SCK &£ R Al E%E .
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Slave mode(CPHASEL=1)

b —

tH(NSS) :
|

S

" 1
:I tV(SO) !

e

/

Output Sixth to first bit

MISO output >< MSB |

>< o

-
>>

I
| tH(SO) !
| !

—

NSS input : E
: tSU(NSS) : " :
:‘—’: :: : 1 D
SCK (CPHA=0/CPOL=0) | : i
SCK (CPHA=0/CPOL=1) i N\
NSS input i ii i i E
E : :: ¥ E tH(NSS) E
SCK (CPHA=1/CPO+=0) | e wsckr) N\ ;
E(SU(NSS)E tR(SCK) —D::Q— —}i i{— tF(SCK) :
—> n & :
| W(SCKL) '
SCK (CPHA=1/CPOLE1) E— i
Ei ! tS(SI)E E e
MOSI input / DN/ e oD
] 'H
MSB A ' I Input Sixth to first bit LSB

Kl 5-11 SPI i B MAE, CPHASEL =11

1. MELAEET CMOS HT: 0.3Vop 1 0.7Vop.
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Master mode(CPHASEL=1)
NSS output (Low)

SCK (CPHA=0/CPOL=0)

SCK (CPHA=0/CPOL=1)

NSS output (Low)

SCK (CPHA=1/CPOL=0)

U

{1 :

tR(SCK) —}Ek— —
1

11 tW(SCKL)
1

W— tF(SCK)

SCK (CPHA=1/CPOL=1)

MISO input /
LSB

Input Sixth to first bit

//
Output Sixth to first bit LSB
(C

>>

—

Kl 5-12 SPI i B 345, CPHASEL =1

1. MELAEET CMOS HF: 0.3Vop M 0.7Vop.

5.3.15 USART E0%4
SRR B, R R H S MR A FIFREEELRE , frcui ST Al Vo it L LR 74 4 % 5-3 [
SR AR

BN B E RIS (SCLK. TX. RX) B4R, & W/ 5.3.11 /O ¥ 4

* 5-27 USART 4

.

Symbol Parameter Conditions Minimum Maximum Unit
Master mode, Ta = ) 12
e | easenoy 2e MHz
Slave mode, 1A =25"C - 12
tr(SCLK) SCLK plock rise Load capacitance: C = ) 3 ns
time 15pF
tiseLr SCL+<ticr:]I1c()eck fall Load capf;::gnce: C= ) 3 ns
tw(SCLKH) SCLK high time - te(scLky/2 - 3 te(scLky/2 + 3 ns
tw(SCLKL) SCLK low time - te(scLky/2 - 3 te(scLky/2 + 3 ns
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Symbol Parameter Conditions Minimum Maximum Unit

) Master mode, frcLk = 5

fsu(m) Data input setup 72MHz, prescaler = 8 i ns
time

tou(s) ! Slave mode 5 - ns
) Master mode, fpcLk = 5

thih Data input hold 72MHz, prescaler = 8 ) ns
time

th(si) 1me Slave mode 5 - ns

¢ Data output valid Master mode (after ) 8 ns

v(MO) time enable edge)

Data output valid Slave mode (after
t(s0) time enable edge) i 25 ns

1. HBHRIE, AEAF .

5.3.16 ADC %14
ARSI, FRISECEER & E 5-3 ME&EIIFREEERE . fecue MZRA Vopa £EH

LR I AT 2
% 5-28 ADC Hitk
Symbol Parameter Conditions Min. Typ. Max. Unit
Vbpa Supply voltage - 2.5 3.3 55 \%
fabnc ADC clock frequency - - - 16 MHz
fs @ Sampling frequency - - - 1 MHz
fro ) External trigger frequency fapc = 16MHz - - 1 MHz
TRIG
®3) . - - 16 1/fanc
Vain @ Conversion voltage range - 0 - VDDA \%
Ran @ External input impedance - See equation 2 kQ
Sampling switch
(€} - - -
Rapc resistance 15 kQ
Internal sample and hold
() - - -
Capc capacitance 10 pF
tstag Stabilization time - - - 10 us
Delay between trigger
@ - - - -
Uatr and conversion start Uianc
o fanc = 16MHz 0.156 - 15.031 us
ts @ Sampling time
- 25 - 240.5 1/fapc
S fabc = 16MHz 0.9375 - 15.8125 Us
teony @ Total conversion time : i
(including sampling time) i 15 ~ 253 (sampling ts + successive 1fanc
approximation 12.5)
ENOB Effective number of bits - - 11 ‘ - bit

1. HZGAEEORIE, AR .

2. HBHRIE, AEL PR

3. FEIZRSI T, Veer /£ FRIEREE] Vopa, VREF- £ N HBEEE] Vssa.
4. WBOHRIE, AEA .

5. XIFAMERA, AR SE N _E—NER 1/ fac.
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BAMBRTIR

~A 2

Ts

e fapc*Capc*In(2712) o
FIRAK (A 2) HThE s KISMBEYT, 3R ZET N T 1/4 LSB. H N =12
(RN 12 Py R, JRAE fanc = 15MHz B £ T3

% 5-29 fapc=16MHz @ [ 15 K Rain

Ts (cycles) ts (us) Maximum Ran (kQ)

25 0.156 0.1
8.5 0.531 4.0

145 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. HETHRIE, ATEA .

% 5-30 ADC #&Z 4 V@)
Symbol Parameter Conditions Typical | Unit
ET Comprehensive 4/+3
error
EO Offset error freike = 48MHz, -2/+3
fapc = 16MHz,

EG Gain error Rain< 0.1 kQ, -2/+2 LSB
ED Iir?eiz(reiisneﬁril)r V?Zizzi;:i;v‘ -0.8/+2
EL Iinelgﬁietsr::ror -3/+3

1. ADC K5 RIANENBILIIR R 7 B0 S AR AR P AR E R SR By E N A 3, BN
KRS S MR 5 — MRS 51 B IEAE AT (RS B o R AR PTRE™ AR IR IAIE N LU

FIFR RIS L,
T/ 5.2 g ET ing e FT Zing ey YERIZ 9, BEAS

2. HMGEHERIE, AEA K.

(SIS b2 18] 39— H 55 = .

=24
£y 2

BB IE RV E N, R A
i ADC ¥ .

Hr, ADCE&SENIS B, Hx MR wE 5-13 Fis.
o ET=RORFERZE, SZpRMEARAL 2810 1 5 KW .
o EO={mFEiRZE: ZH— IR SZFREE 0 55— U PR AR 60 [R] 9 25
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EG=MaiiR 722 fe)a— KB AR FEHI M I3 Ji — U SRt 8t 18] 4 0 25 o
ED =2 MhiR 22 S B a0t A0 B ABUARL 18] ) d3 K 15
EL=ARDERIEIRZE s AT A0 S B e R o AH S 28 18] ) foe K b 5

ADC output
4095
4094 —|
4093 — Ideal transfer curve ——____
sos2 - \ A
4091 — ET i /If
i P
5 - - EL =
|
1
oo e
i
i |
3 4 ! '
i —#— ED —u—
2 4 —
i 1LSB ideal
1 — f
O I T I T I T I T I T I 22 T I T I
1 2 3 4 5 6 4092 4093 4094

Van ! Veegen * 4095

K 5-13 ADC #&SH0r =R

Sample and hold ADC converter
Rain' AlNx Rapct" 12'b|t
MM AL
| converter
SN Cparasitic’
VAIN
e Capc®
4 L
Parasitic
capacitance

& 5-14 {8 ff| ADC BRI (1) B: K

5% Rain~ Rapc f1 Capc FIEUE,

2 13K 5-28,
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2. Cparasiic &7~ PCB (5158:/1 PCB fimA AR HIEM LEFERE (K4 7pF) . BXK
F) Cparasitic BENG BRI ARG L, RV IMEA TN fabc.

PCB i&itEiY
PR ) 22 R R R B . [ 10 nF LA AUR BA FLA, BATROZ R T B Hh 5
I MCU K.

Vopa

'] Vopa

-

1uF//10nF

{1] Vssa

\“—w
[

326818

P 5-15 ftrf AR 275 R I L R 2k %

5.3.17 LLIRERIFE

F 5-31 LhEgaggsE @

Symbol | Parameter Condition Minimum | Typical Maximum Unit
Vopa \?Oulthi%lg - 2.5 33 55 v
Vinput vg;tpa‘ge - 0.4 - Vopa-1V v

HYST = 00, MODE = 00 - 0 - mV
HYST = 01, MODE = 00 - 22 - mV
HYST =10, MODE = 00 - 45 - mV
HYST =11, MODE =00 - 85 - mV
tHYsT Hysteresis
HYST = 00, MODE != 00 - 0 - mV
HYST =01, MODE = 00 - 15 - mV
HYST =10, MODE != 00 - 32 - mV
HYST = 11, MODE != 00 - 60 - mV
HYST =00 - +6 - mV
Offset HYST = 01 - 5.5 - mv
VOFFSET | voltage HYST = 10 - +5 - mv
HYST =11 - +4 - mV

BL32F0120
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Symbol | Parameter Condition Minimum | Typical Maximum Unit
MODE = 00 - 155 - ns
toein, | ProPagation MODE = 01 - 28.9 - ns
delay MODE = 10 - 44.6 - ns
MODE =11 - 956.7 - ns
MODE = 00 - 95.3 - UA
Average MODE = 01 - 61.2 - uA
Iq working
current MODE = 10 - 57 - uA
MODE = 11 - 355 - uA
1. Wit RIE, AR,
5.3.18 CSM #¥t&
#* 5-32 CSM ik @
Symbol Parameter Condition | Minimum Typical Maximum | Unit
VbbA Supply voltage - 3.0 3.3 55 \%
tr Rise time 90% VReF - - 266 ns
tf Fall time 10% Vssa - - 260 ns
CLK Input Clock frequency - - 300 330 KHz
lon Power consumption current - - 800 - UuA
Cioad Capacitor load - 0.3 - 1.2 nf
Rioad Resistor load - 1 - 5.1 KQ

1. WBeHRIE, AEA .

BL32F0120
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6

ERER K

6.1 LQFP48
D A2
D1 3 0.61BSC
A AR AR
i —
I i ‘/ \) 1T
i -7 |3
o — BTM E—MARK | —1
—|| Z—-#1.00£0.10 C.10+£0.10 DEPTH |
| |
| Lo = -
| TOP E—MARK 2-¢1.00+0.10 v Rl
=] 0.10£0.10 DEPTT{ =
| 1 |
o | INDEX @d.80£0.10 =
| /-‘\ 0.20x0.10 DEPTH ——
| ) ! |
TEVRRRRTENTE =t

A
0.25BSC

ek b L goo®
b
P, oS b1

7

(L)

UL

N L —WITH PLATING
° Z{Al; ﬁ‘\BASE METAL

SECTION A—A

LEAD FORM PART

K| 6-1 LQFP48 3% R~

BL32F0120

1. BEASEIERE 2
2. ROPRAINEAK,
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# 6-1 LQFP48 &3k R~ 40y

Millimeters
ID
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
E1l 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-
03 11- 12 13-

BL32F0120
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6.2 QFN32 4x4 mm?2
D K,
D2
- Juujuuupy
N £
— =) | o ]
PRT éifz) H~‘+—- (-
5 C N
— — w |:) - R_ [ w
2 —/ N
= =
7 -
ANAANANN
b
TOP VIEW BOTTOM VIEW
\
o yooQoQoQpQopQe < =
- << A=
(N [0.08 0[] 2
SIDE VIEW DETALL Y
& 6-4 QFN32 4x4 mm2 3 R~

1. EAREEEEIZH
2. RoFgfohzk.
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2% 6-4 QFN32 4x4 mm2 33 R ~F 401

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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