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1.3 SIpEZEE (Top View)

1.3.1 20 S|B)*=&@

e 20 S|BIZEFITSSOP (6.5x4.4mm, 0.65mmia)iE)

P24/ANI4 | 1 O 20 | P21/ANI1/VCIN1I1/SWCLK
P25/ANIS/VCIN13/AVREFM | 2 19 | P20/ANIO/VCINIO/SWDIO
P26/ANI6/VCIN12/AVREFP | 3 — 18 | P37/ANI14

POO/RESETB | 4 L‘-”n 17 | P3B/ANI13
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p11 | 10 11 | p12/xT1
F OBFEDEEEFPOOUIMESS I BIECE -
e 20 S|BIZEFQFN (3x3mm. 0.4mm]&)EE)
o =l
Z =22
9 =~ = o
= <
858 33
Z = =z =
£§3gES
$5£2¢
ABE 33
T £ 0
20/19|18/17/16
POO/RESETB | 1 O 15| P37/ANI14
PO2/X2/EXCLK | 2 14| P36/ANI12
po1/X1 | 3 QFN20 13| P35/ANI12/PGAOGND
vss | 4 12| P32/ANI9/PGAOIN/VCINO/PGALO
voD | 5 11| P31/ANIS/PGA1IN/PGAOOD
617181910
A B
S
-
o g =
5 3
“-ﬁ
(2]
b=
&
=
(=)
I OBFEIIEE X FPOORUIMES S IMIBCE -
WWW.mcu.com.cn 5/ 53 Rev.1.5



6 Cmsemicon’

BAT32G133 #iiEFM

1.3.2 24 5|BI*~ S
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POO/RESETB | 5. 8 20| P3s/ANIT3
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SDI11 :
SDO11
Comparator (2ch)
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SD020 Comparator 0 [ VCINO
Low < VREFO
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4 5|BHIThEE

AN 1T
4.1 ¥mOThgEE
o mE SRR HFTIRER E S e Pin NO.
pxxcfg[5:0] 20TSSOP | 20QFN | 24SSOP | 24QFN
P00 GPIO OOH 4 1 5 2
RESETB -
PO1 GPIO OOH 6 3 7 4
X1 -
HFINEE | INTPO 02H
INTP1 03H
INTP2 04H
INTP3 05H
TIOO 06H
TIO1 07H
TIO2 08H
TIO3 09H
TI10 OAH
TI11 OBH
TI12 OCH
TI13 ODH
TO00 OEH
TOO01 OFH
TO02 10H
TO03 11H
TO10 12H
TO11 13H
TO12 14H
TO13 15H
SCLAO 16H
SDAAQ 17H
CLKBUZO 18H
CLKBUZ1 19H
VCOUTO 1AH
VCOUT1 1BH
RTC1HZ 1CH
SS00 1FH
SCLK00 20H
SCLKO1 21H
SCLK10 22H
SCLK11 23H
SCLK20 24H
SCLK21 25H
SDIO0/RXDO 26H
SDIO1 27H
SDI10/RxD1 28H
SDI11 29H
SDI20/RxD2 2AH
SDI21 2BH
SDO00/TXDO 2CH
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SDO01 2DH
SDO10/TxD1 2EH
SDO11 2FH
SDO20/TxD2 30H
SDO21 31H
P02 GPIO OOH 5 2 6 3
X2/EXCLK -
gy | mpPol X
P10 GPIO OOH 9 6 10 7
e | mPo X
P11 GPIO OOH 10 7 11 8
#FyEe | mpo X
P12 GPIO OOH 11 8 12 9
XT1 -
HFuge | B Pol X
P13 GPIO OOH 12 9 13 10
XT2/EXCLKS -
gy | mpol X
P20 GPIO OOH 19 16 22 19
ANIO -
VCIN10 -
SWDIO -
FyEe | mPo X
P21 GPIO OOH 20 17 23 20
ANI1 -
VCIN11 -
SWCLK -
gy | mpol X
P22 GPIO OOH - - 24 21
ANI2 -
gy | mpo X
P23 GPIO 00H - - 1 22
ANI3 -
FyEe | mPol X
P24 GPIO OOH 1 18 2 23
ANI4 -
FyEe | mPol X
P25 GPIO OOH 2 19 3 24
ANI5 -
VCIN13 -
AVREFM -
gy | mpo X
P26 GPIO O0OH 3 20 4 1
ANI6 -
VCIN12 -
AVREFP -
#FyEe | mPol X
P30 GPIO OOH 13 10 14 11
ANI7 -
VREFO -
PGA1GND -
e | mpo X
P31 GPIO OOH 14 11 15 12
ANI8 -
PGALIN -
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PGAOO -
HEugs | B Po X
P32 GPIO 00H 15 12 16 13
ANI9 -
PGAOIN -
PGA10 -
VCINO -
gy | mpPol X
P33 GPIO OOH - - 17 14
ANI10 -
HEugs | B Po X
P34 GPIO OOH - - 18 15
ANI11 -
HEugs | B Po X
P35 GPIO 00H 16 13 19 16
ANI12 -
PGAOGND -
gy | mpol X
P36 GPIO O0OH 17 14 20 17
ANI13 -
BEugs | B PoL X
P37 GPIO OOH 18 15 21 18
ANI14 -
BFugs | B Po X
VDD HiR - 8 5 6
VSS Hh - 7 4 5

E: - REEFIRE pxxcfg[5:0]HYE;
X RRIRIBHFINGELE pxxcig[5:0)HI1E;
Pin NO.BIIfY “-” FiRiZ pin AR, K pin THMLIE.
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4.2 inEE FAThEEAA

(1/2)
ThEEBIR BN K Ik
ANIO ~ANI14 BN | ADERIESRAVIERERA
INTPO ~INTP3 WA SINER R ETIE SR
AYOLBERIEE: EFA. TR, EAMTEMIGEE
VCINO LN EL AR ORYARIU B R SN
VCIN10, VCIN11, VCIN12, WA ELER R 1R AR IR R /B BB R SN
VCIN13
VREFO LN ELE AR OREE R RSN
VCOUTO, VCOUT1 Mt Pz ik
PGAOIN, PGA1IN LTDN PGAMI
PGAOGND, PGA1GND LTDN PGASEIN
CLKBUZO0. CLKBUZ1 M AT Lo /NG 23 5 HY
RTC1HZ M SERTRTSENRSERT S (1HZ)
RESETB WA | REEBRNRZGEELIAN.
IrRxD HIA IrDARY BRI THURIMAN
IITXD i IrDARY B TE B
RxDO ~RxD2 LETDN HITHEEOUARTO. UART1, UART2HISBITEHIEMA
TxDO ~TxD2 Mt $ITIEOUARTO. UARTL. UART2E)SITHIEHH
SCLKO0O, SCLKO1, HIN/ #id | B4T4E0OSSPI00. SSPI01, SSPI10. SSPI11, SSPI20. SSPI21
SCLK10. SCLK11. B9 B TR SR /AR
SCLK20, SCLK21
SDI00. SDIO1. SDI10, N #{THEOSSPI00. SSPI01. SSPI10. SSPI11. SSPI20. SSPI21
SDI11, SDI20. SDI21 HY SR TERMN
SS00 LN B 4TIE O SSPIO0 I Frik i
SDO00. SDO01., SDO10, Wit SSPI00, SSPIO1. SSPI10. SSPI11., SSPI20. SSPI21#yH{TEBRHH
SDO11, SD0O20., SDO21
SCLAO HINEIE | SBTHEEONICAORI BT A N /4 H
SDAAO HBINEIE | BITHEEOICAOH RITEIRN /A
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(212)
ThREZFR Nk In&E
TIO0O~TIO3 LN 1643 TE B 28 Timerd By 7N AR IH BT S/ F 1R Ak 2 SN
TO00~TOO03 Mt 164 E BT 22 Timerd#y & BT 824
TIL0~TI13 BN 160 E AT &R Timerd B9 ERIH BT Sh/ B4R At A SN
TO10~TO13 it 1643 E B 28 Timer4 Y ZE A 25361 L
X1, X2 — EEATERGRPRIETRSS.
EXCLK LN F RGOS ERETEREG
XT1, XT2 — EERA TR ARG ATIEIRSS
EXCLKS WA B R G AT RSN ER AT SR A\
VDD — ==h
AVREFP LETDN AID¥HREEMIE (+) EEREMA
AVREFM LTDN AID¥: SIS (-) EEREMA
VSS — ih
SWDIO BN/ SWD##E#EO
SWCLK LTDN SWDRT
#iE: EARARMBIERNIR, WIUE VDD-VSS 2 Bl RRIEESH B BN ERS IR AR (0.1uF £H) .
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5 ThREMHEEE

5.1 ARM® Cortex®-MO+A%

BAT32G133 #iiEFM

ARM K] Cortex-MO+5bI228 2 ARM RIEFPEHITBRARRGEHNFHT—RK =R BRET —MEREH
FREEHELSIMBAKINFEREAINEKR, ERREEENTEMEEFTHN RGN .
Cortex-MO+ALI2EEHY 32 {i RISC 03288, RHEEMARIENE, ZH ARM RIS MHETH, X3l
FRIZRAFA NG 8 70 16 1284, Cortex-MO+L ISR B 32 Rt 2%, FHEZSE%ZIL 4G,
BAT32G133 RA# AR ARM W%, ES5HER ARM TEMRKHEFRE.

5.2 TriEeR

5.2.1 |AfF Flash

BAT32G133AE T AI#{T4wiE. BMRMEEMING. EHWTIhEE:
EFFHIELE 32K FiE=E.

1.5KBE& A ##EFlashZfi& g%

THETUER, BRA/NRE 512byte, EFRETE] 4ms

Sz #% byte,half-word,word (32bit) 4R3Z, #RIZAFE] 24us

YV V V V

5.2.2 SRAM

BAT32G133 HE 4K ETHI#RA N SRAM.,

5.3 EiEA DMA ZHI35

AEERE DMA (Direct Memory Access) 1T#I85, REBSLIIANER CPU MAEEMERE < BHITHIE
EERIThEE .
> TEBIENEIEEPEIEE DMA, BESLINBEEE. ERTEEF A/D #HITHISERHEF].
> fEXE/BRSiE Attt s EEE % (flash $US{ERN B RotblEAT, EEFIE flash AHRIZHE
R .
> IEFAMEREN (EEERREER, EEEREEN, REZEXUREEEER) .
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5.4 EXRhIEHISR

B EpindI 2 S SNE T RE M Y E M S NE ThRE M AR < R E . AMEIAER CPU MERH
ITHNEThREZ BB EZTT .

BXohiEH 2 B LT TheE :

> RENEMHESHEERI—E, SSTSNEThRERIERT.

> B 15, EHmAL 3.

55 K#EAEMBE

B $ &% A BB R R 2 AR SR CPURNSMNEIRE 1 SR LA PPV ER RS . B AT 3F R Ge it o AN $4RS75 FR B

5.5.1 EZRZHT$h

i

> XURSHEBE: BEIIHLSIM (X1FIX2) EHRIEIRSE ~E 1~ 20MHzRIRT$9HR5%, FEEREHITRE
EIRIES L E IR EMSTOPFEIRHFIE .

> EERARNRHRE (F1EO0CO) : HEBITENFHRFEMEHITIRG . ERMRENS, CPUBRIALULS
EAERCH R REIT. SEREHITRERIRIESHEIREHIOSTOP ERRHIFLE. EBEER
AERH RN EERET FREENFHIRENINE. RENEH64Mhz, FEL1.0%

> HEHSIE (X2) #MIAIMNEBETER:  (1~20MHz) , HEEEEIHMITRERR ES3EREMSTOPALE
SNERE RGBT AN B AT

5.5.2 B &G

> XTLHRHER: sEBIIASIH (XTIFXT2) &E#%32.768kHzAYIERes /=4 32. 76 8kHz I BT $0¥R3%, F
B AEE T & EXTSTOPALER SZ1E .
>  ESIHE (XT2) #NSNERETSH: 32.768kHz, F B AEIRITI%EXTSTOPRLIG SN ERATERAYEIN B A T 3o

5.5.3 {RiE P ER IR % Aa A o

> RIERIIRSE (REOCO) : =4 15kHZzE30kHz (TYP.) HIBT4hR % . T REISRIEMN EBIRS% 22 T4h
FR{ECPU Bf$h. RALITIMNEREHgeid I KIR N AR K% 22 B $ G T -
>  EIAERE (WWDT)
> AR (RTC)
> 15 fu[ElPRERT =S
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5.6 HIREE

5.6.1 B AR

VDD : 4MBEEIR, HIESEE 2.0 E5.5V.

5.6.2 FEEE

EBEMEE (POR) HUTINA.

> EERBHRBEFNSERABEMES. WREIFEEE (Vob) X FHRMBE (VPOR) , FEEMREN.
B2, EiABTIERETTER, LUl EQN RN EIMNIEMRFEMKT.

> JgeiREE (Vop) FMERE (VPDR) #{TEEE, VDD <VPDR Bf, FHEREBEMES. 1B
2, ERIFRETER, wiENFIERETER, ¥BEREERRRN, =& IETBERNE K
FIMNBEMRE R EMRES. MREEFHFRIEIT, LAFABREEEREE TIERETEE
Ao

5.6.3 H M

B R 46 B BB T I T F 5% B B TR AR £ (VLVDH, VovbL, VovD) . EBEM (LVD)
BALUTIEE:
> EEREEE (Vop) FAMEE (VLVDH. VLvDL. VLvD) HEITEHLES, A4 RERE frsk& hlriER
AT o
> EEEEMNEBE (VLVDH, VLVDL. VLVD) HE@IT %I 75 4N .,
BETERE REAR IR P ITIT.
> HEFEEAR, R TIEBRETEE, LAETBERNBEEREMPEMRFEMRS. H
B TR, e NFILERECER, BBEREERRER, & Ed B ERNE K IME
BN EAEMKRE.
>  TEBESCERERFERF LR EME.

A\

5.7 (RINFEEN

BAT32G133 X #FMMIRIIFERNIAEAINRR, BohftEE, 7JRrIMREERZ Bt &ETR:

> EBRER: BETERESHENERER . BREXZFE CPU ESITR#HRIIER . 1% TR
RXET, MREERRGIHIRZEE, SRARIRARFNER RGN PRZREEATRS, S
WERGERS . RBRARKRAT R L TFRREZIRERREXNVIZE, BEREEERTPEHEK
S BVEF IR A TRl AR E SN E M T B BB I TR R — M A IR

> REEREKRN: BERITREERESHENREERENX. REEREARIZ LSRRG MR
HEBERMSIEARRZ SRR S H B FLEENRGOEN. EXBEMEREAOIIERR. B
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AREERRN G P ETFE R R AR, FTALREFITEINIZEIT. (B2, £ X1RMIERT,
AERRREEREANFERRTHRENFERE, MR —EEED PEHERIZE iR
QL3R s SUE S EEARAR S .

HAEM—MERNT, FER RENBEEFEHESSTPRFIEASNEXTTNASR, FETRFHN/
i L i ] B 460 L S0 SR AR L B P BR O R TS

5.8 &{iLINRE

UTTMAEEEEENES.

(1) BIIRESETBS|BIIANINEBE (L.

(2) BEEAEMNENERLTRNERNTPEN.

(3) BT LB S (POR) HEXAVEE R E RN E AL R A= IR E L.

(4) BT EBERNER (LVD) AIHREEMQNEEML R~ ERBE AL,

(5) ERAMF BRI E IR A~ ERNEBENL.

(6) AFEBEEAFEEMmERNIBEN.

(7) MBI

RIS FINBENERE, EFEEMESE, NS7EIE0000H F10001H Ayt FF g TIZ
o

5.9 HHEIThEE

Cortex-MO+RLIBE W E T B E 018 B EHI 8 (NVIC), X H 8 5 32 hEHR(RQIMA, BURINFA
RIEFER NV, B, BEALHS I ABRE.

A Bt 32 BT R AR B K (RQUFILAN R AT AR R (NMI AT TR, 555 B8 S #4321 AT R Ao
B, UR— R RERE. PRSI E S TR

5.10 SCAYRTHER (RTC)

SERTATER (RTC) BALLTINAE.
> BBF. A 28, B, DB SRR EEE.
>  ElEREEAGEIIeE (AHA: 058, 1%, 1480, LB 18, 17A)
> [ESRRETIhEE (R 2HA. BT 58D
> 1HzHIS| B4R Thae
> THEBIRZGEEE E RS SE IRTCRYIE I TR §h
>  SERTRTEPRETES (INTRTC) 8ERB1EREEIR S HIMRER
> IHFKSEERAET S IEThEE
REEEZFB RS (32.768kHz) BEERGER IS S{ER RTC MEBITRHIER T, 74k
TE. B, 28, B, DME SHFMPAITE . HERREAITIR S SRS (15kHZz/30kHz) B, QEEfFE
A Bl E B EA R B Th e -

WWW.mcu.com.cn 17 / 53 Rev.1.5



0 Cmsemicon’

BAT32G133 #iiEFM

5.11 B VRERF

1 i@i& WWDT, 17bit FI' 1M ER FBITERFHRETRIZIT. BIVAERSELUREA IR =9
(15kHz/30kHz) iB1T. B TAEREATRNERFKLT. ERNZIREFKIER, FERBEMNES.

TR ERFIET AIEF LT

> HENMEMSSTESELE LR

> HWMENREMSBNAGTEESR (WDTE) HITLAR{ERSH

>  HEWDTEFFRE ‘ACH LMY BRRT

>  EBHOXHEREY% WDTE 785 Mgt

5.12 SysTick EREE

BN ERREEHRMEARR TN, EHRATMEA—MRERSRITRRER.
THHFRA: 24 (MBEITHER BRERNDITHEREE 0 B, BARKNRSPER~E,

5.13 ERIEE timerd

KEmAES B8 16 ER SR ER R 2T (I MimerdtZiR), BN16MERSRIRA—"BE", B
RE R RAEMII M ERTES, thEEEE S MBERIESRIERRINEE.

BREMBERIFAANS, HERTR.

A BIEITITINRE ZIBIERTNIEITINGE
@ EIf5ERTES @ Ffill & Bk
| Dapidiifan @PWM i
@ /MBI HER Q%= PWM it

@ 73R

@i\ o IR AN £

QNN ESHE/REFEENNE
[ SIS gt

5.13.1 JMIIEEEITINEE

W BEBITRE RN ZEMBESITREANZ MM ERETEEENTIRE. MIIBEEITHEE
RERMELI TR :

(1) EfRERSE: REAEUEZEER~EPE (INTTM) BIEHEERSS.

(2) KMt : BHSEINTTM RER, AL EEE, WERSRELSIM (TO) Hit50% S=tEa)

FiKeo

(3) SMEREMITHIER: MERSERMASIE (T BMAESHBERLEEITIHE, MREBIMERH,

AL RE = PRI E TR .
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(4) DINERTNEE: FEMFMASIE (TD BMARHHEITIN, RENEHSIE (TO) Hilt.

(5) MABKHEIFRAVNE . FEERZRMASIE (TD BN ESHAERLEFETEFEET
BORR BRI T &E, TN EHARKRa k.

(6) MNESHE/ REFEENVE: E£EMNFAASIE (TH BANESH—MLEFRITEFHE
EH—MLEHRITRE, AMUERANESHSEFRERE TR,

(7) TERHHR: EEMRAASIE (T HANESHBER LG R EH AELIERERHEG
FEE .

BAT32G133 #iiEFM

L= N —

5.13.2 HIiBIEBKENEITIh#E

LIBEBKNEITIRE S ETEE (FERHIEAHNEEENSS) MNBEE GENEITBEEITH
ERER) EESSIANINEE. ZBEHKINEITIIRERERIELTEN:

(1) Bk : F2NBIERITER, 4R REEEILE L AT A0 Bk e AY Bl & Bk .

(2) PWM (Pulse Width Modulation) #iti: #2MBERKXTER, % REEERREREAF 2SRk

yat

(3) ZEPWM (Pulse Width Modulation) #iti: gEEZH BPWM IhgeH BERIN EIZTEEMZ D

NEBE, UEERAPERSEZTHEESTEHHPWMES.

5.13.3 8 N EHFIZEITINRE

8L E R BB TIRE A I L6 E R 3R @B R F2 N 8L ERS R BB I ThRE .  (REEEAEELIMEES)

5.14 15 {i[E)FmE R A%

KEmAE—NISMERERR, AHRERRENESHEERR~EPE (NTIT) , ATHTARERE
AR AR IR EE

5.15 By /e NS R 40 L 58 1 Pl B

B phid 4RI B8 A T LR SN ENICIR (BT o, MENSERIA IR ER A T L S SRR 50K . FRE A5
RIS i L S E RIS M (2D .

5.16 EASRITEINET

FEGRENBRABTRLET, SMEAKSHANHTRINEE. ELIAESPI. &5 SPIF
UARTHIBISINRE. &BERTIRES BT :

WWW.mcu.com.cn 19 / 53 Rev.1.5
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5.16.1 3ZkBI{THEO (&5 SPD

5 &t BTR (SCK) ES#THIEM & EFIZEI.

XREMLIFHBITHRM (SCK)  IFRLFBITHIE (SO) MIFIHUHBITHIR (S HIFBELHT

BIEHRMELEERD.

[ #HEHY A& 12X FoEUg]
> TIIEESHIMBIEKE
> RIFAIERER AR AT
>  MSBI/LSBfiLRYIERE
[ Eeghisihil]
> FEHENBREE
> HINARH RSB AR AL
> EHFS SRS AR IE N AR R A R X B HR
> ERAERIRE
FIFBIE: Max. fCLK/2
MWEB&TE: Max. fMCK/6
[ FETIhEE
> (REEERAE. PSR T
[ $EIRMFRRR]
> imHERIR

5.16.2 WMBRIXINEERY SPI

XFENBRIEMAINEERISPIRITREZED. XREA—ITMBHIEBAN (SS) | 15FHITH M
(SCK) \ 1HFLEHBITHIE (SO) MIFFWHITHIE (S HAFBELHEITEEHNHEILREE

m
[ HiEa) 4 1% Az
> TIIEESIMMBIEKE
> REMFREIEAI AT
> MSB/LSBftScHIERF
> REMEEHIENBFEE
[ ATz
> M/ ET SRR AT S
> EHFS SRS AR IE N AR R A R X B H
> RARERE
MEBIES: Max.fMCK/6
[ RETIhEE
> (REEERTE. EPSRT T
[ $ERMFRE]
> EHEEIR

WWW.mcu.com.cn 20 / 53
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5.16.3 UART

Bt BITHIRLE (TxD) FBITHIEEW (RxD) H2&Z&HITRLRENTIAE. FAX2KEE
%, 1REUEM (BEBA. HE. FEREAMELEAERK) SEtREFHITRES (EFRANIMKEEER)
RIBIR A EMIZR . REBEFERLZEETR (BEEE) MZWER (FHEE) H2MBERSIHENT
UART &8, mEBEXsEEITHEtimerd B TAIMEBFET (INTPO) 3R3Z#FLIN-bus.

[ B A& 12X FoEUg]

> ThL. 8IS EMAIEIEKE
MSB/LSBH L%
ZEMBWHERNBETINE. RIEMIEE
FERRIE AN, F BRI INEE
TR vA: o] o) N A Tk v O o]
[ FETIhEE

> REEERTUT. EhIR TP

> WEIR. FERHEERSEREERSENER PR
[ $ERMFRE]

> WiEER. FERKREEIR. BEER
[ LIN-bus IfgE

> MRER(ES R

> [8fEH (BF) By

> RISHMNE. FHRNOTE

>
>
>
>

5.17 #RESRITEOICA

BITHEO IICA BLLT 3 MR

> EBITELEER: XEATAHITRITHENERER, GERIKINFE.

> 12C R&IER (ZRFZEE) - WIRRBI BITHH (SCLA) FBITHIEREZ (SDAA) HI2%
%, SEMEERITUHIELE. FEI2CRERKRR, ERRSHEARITHREREZ LEANBREE
B¢ FRIASEHET. ¢ Hbhb". ¢ EEFEMIERT ¢ BIR M ELEEH. NBREEIES BN
BWEIRIRSTI IR, seiRd Ik IhEE B AZFMI2CRLITHIE Y. EASITEOICARSCLA
SIBIFISDAAS | B F{ETRIRFTBEMI L, FTLAR (TR ShE A RITRIB R LT E LHEE.

> REREN: EREERERP, HIFWEIkE TGS BENE AR, &EEE AL
FENERIES (INTICA) BRBRREERER. BiZICAEHIFESRHITEE.
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5.18 #E#FE#E (ADC)

FERAELM T RORHEEIMEESARADC, APFRIVMA IR AR FE, HFZARISTREN A

SNADCHERIEI AN (ANIO~ANI14)

YV V.V V VYV V

ADC &t

125 #83E . FHiRRE1.42Msps.

« IZADCEBLITHIThEE:

RN ZFRAME, BEMAMSIRTS TR ME
BEEEE: X REEEENSEEIIRHRMER

RN R RIRERIIESE R

TEBE: Z#F2.0V<VDD<5.5VHTI/EBEILE
AMABSEERE (1.45V) FLREERREE.

B TRRRNAE SR ERFHAD FRER.

A& AR KA

BRI R T IR iR

BHME TFHFER BT AR AR R SR ITIREE IR
B L FHRN AV RIRAFERETVRST, BENREG ML kERER, a2

A/DERRFRE F 15T [E)fF B B iakE ik,

BEEFER IEFER

EFLMEEREMEA, HITADFHR.

RN R Xt 4 185 B AR N T TA/DEE R, BEIEFEANIO~ANIL15 FRELE
BIANBIEE RN
FEHER BRI St PEIBIE I T LR A/DEE .
EEFE IR St % BE R TESERAD i, EEWREEIEAILE,

SRAF BT 8] /4% HR B[] | SRAE R S 25/ AL 4R A o 3K

KRB AR HFRRIRE, FERHHEMINE 1350 clk, FEinrtihig
Min{&#31.5 clk.

5.19 TI¢RTEHEZIMASE (PGA)

AEMmAE RS RIS RS (PGAO #1 PGAL) , BEBEWTINAEE:

B PGA BIRUKIEEE A 7 FIEHE: 445, 8%, 1015, 12 1%, 1415, 1615, 3213
ANESEINERS I BMERA PGA faim R IR (AT BIEE SRR

PGAO Byt AT #3E A Fl F A/D SRV N S & LLERER 0 (CMPO) IEumAIIRINEIAN
PGAL Ry AT #0%E 9 FF A/D S 28 BRI

>

YV V V

5.20

vV VYV VYV H

H

mp amd amp amd oy Op
o oOF o o oc O

Ebgisgs (CMP)

A E RSB 3 2ECMPORCMPL, BB TIhAE:
EFEEREESEREN, ERFMERRASELREFETOER .
REEBERFIINPEERERMAFANIBEERE.

IEEIR A ER B TR AR ERR TR .

KMEL R M B BOLEH B - EES .

LA B H N B PO A H B EHE SR BB aTHISR .

www.mcu.com.cn
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5.21 FZ&BITER®wO (SW-DP)

ARM HJ SW-DP #Z#0 R iFEid BT TRZEZRE B FH.

5.22 RLEINRE

5.22.1 [N CRC E¥Ih8E (i CRC. #H CRC)

B CRC EHEAM NFHBIEEIR.

BERIBARIMMEFERZYE, SAEMRUT2 MCRC.

> &IECRC: E#MRKERFD, @#IFLECPUNEITHASEREENMBINEFRX.
> @K CRC: £ CPU &{TH, FIRTRBAFXMEERTZRRIEE.,

5.22.2 RAM F{BRIERIRHEMINEE

3% RAM HHERT, el EFBRmER.

5.22.3 SFR {R&3AIhEE

Ry LEE CPU skiFMi S EZ M SFR (Special Function Register)

5.22.4 IEZEEHERFEUGMIIGE

SMFHHEEFEBRXE CRAEFMBMKESEFNZRAXE) MIEEFR.

5.22.5 3AZEEMIHEE

REME A timerd BT BN CPU S oMNERE R Ehin %

5.22.6 A/D iR IheE

B IA/D FMIBBMIE (+) FERE, 71 () EEBRE. BEMARE (AND | REERFENHBE
AR REREERR EHEITA/D B RRITAD SRt T BN .
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5.22.7 HiAAithim OB FRLIESETZRNINEE

N im0 iR, BEiEs IR B .
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6 LS4

6.1 HEINRSNER R

MCU H8 Y RSB B IR EESE U T

VDD

ar MR R HE P FH 1~ 1 ORI et P, 7uF 1 254 IR C (28 %

Ul
nE
L[ (4
T4.7uF To,mF K 2
—a— Vss
= = SCLA SCL
“ X1 SDAA SDA
10pF J_
=1 1-20MHz
10pF
o—' X2
= gl
il XTI
3pF
[=132.768KHz
3pF ]-
|1
Renl A1z
L fnn'iﬂiﬁfu’ii%if-’!ﬁf
VDD
10K
0 i%
[ l RESETB
+T ::0.1uF
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6.2 HEMHRAEEHESE

(TA=—40~+105° C)

= ns & EE B

HRE R VDD -0.5~+6.5 \Y;
PO0~P02, P10~P13, P20~P26,

TPN:: Vi P30~P37, EXCLK., EXCLKS, - 0.3~VDD+0.3 1 v
RESETB
PO1~P02, P10~P13, P20~P26, .

B E VO -0.3~VvDD+0.3 “1 Y
P30~P37

. -0.3~VDD+0.3 #}H

LM E VAI ANIO~ANI14 - Vv

- 0.3~AVREF(+)+0.3 *1' 2

i
1. Ti8id 6.5V,

2. AID 33T AI5 I BI T gERBIE AVREF(+)+0.3.

=
AR

BfERBIE SR 1 M EBREBT SR AT EE, thAREREK
RELR T ORYIIEM G SEE, YAETBIHEENRTSTER

#iE:

1. FERBHFAEEMFERT, ER3IHAEERL OS5 BASFEAER .
2. AVREF(+): A/D #%#ssRiiE (+) EEHBE
3. B VSSIEREEBE.

mHRE. BXNRATEEET
Ar

www.mcu.com.cn
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6.3 HEXHRARRHESE

(TA=—40~+105° C)

B
=] (o= % EE )
i
SMSIH | PLO~P11. P20~P26, P30~P37 - 40 mA
IOH1
- . 3|43t | PLO~P11, P20~P26. P30~P37 -170 mA
SR h=: b -
FASIH -05 mA
IOH2 P01~P02, P12~P13
SIH& T -2 mA
S5 | PLO~P11, P20~P26, P30~P37 40 mA
IoL1
R T S|#I&it | PLO~P11. P20~P26. P30~P37 170 mA
FA5IH 1 mA
IoL2 P01~P02, P12~P13
SIH& Tt 5 mA
. BEITITR .
TESMERE TA - - 40~+105 @
INTF dmizaT
RERE Tstg - 65~+150 ‘C

N
b=

EMfEREIMBFH 1 MR BB EB TN RATEE, WAUERRSRNRE. BXNRAFEERTRES ™ RYIEMSEEH
YEE, LAEFBITEENRSTER "R,

#iE:

ERAFAEENERT, SR3OS e HEERE.
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6.4 &% B

6.4.1 X1, XT1 %4

(TA=—40~+105 C. 2.0V<VDDs<5.5V., VSS=0V)

=] IERES &4 MIN TYP MAX B
X1 FHhHRS7 S EE (fX) RIS 2.0V<VDD<5.5V 1.0 20.0 MHz
m i RES
XT1 B RSHSAER(fxt) | RIIEIRES 2.0V<\VDD<S5.5V 32 32.768 35 kHz
i
ARFRHBE BT IFERE, ESRITIIEIESER AC #5iE.
BERIERE A TREBEENITE, FAERARHEFERER.
6.4.2 REPIRSH 2SI
(TA=—40~+105 C. 2.0V<VDDs5.5V, VSS=0V)
IEHRES £t MIN TYP MAX BT
BRI B RO A (fIH) T 12 1.0 64.0 MHz
TA= - 20~+105°C -1.0 +1.0 %
SR A BRI 2R RO AT TG - =3 =3
TA= - 40~ - 20°C 2.0 +2.0 %
{RIR A B % 22 AR S8R ZR (FIL) 10 15 20 kHz
20 30 40 kHz

E:

LR RS B RR BT I,
AREMEERIRIHRIE,

188 3T ST o T I S P BB RSH R B ST R
0

HESIITRHENES IR AC H1E,

BENRRE

www.mcu.com.cn
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6.5 DC %%
6.5.1 5|BHSFE

(TA=—40~+105°C. 2.0V<VDD<5.5V, VSS=0V)

=i me £ MIN | TYP MAX L==Xva
2.0V<VDD<5.5V )
-10.0 %2
P10~P11, P20~P26, P30~P37 —40~+85°C
mA
By 1 A5 2.0V<VDD<5.5V _
-3.0%2
85~+105°C
IOH1
N 2.0V<VDD<5.5V
LR EE : 1350
_ . —40~+85°C
Bt SIEIATT (&HZSEE<70%HT"3) mA
2.0V<VDD<5.5V
-60.0
85~+105°C
P01~P02, P12~P13 #jf 1 5| 2.0V<VDD<5.5V 0.1 %2 mA
IOH2
BIRIAH (HZSEE<70%RT%3) 2.0V<VDD<5.5V 1.5 mA

E:

I

1. X2BEMERFM VDD SIMREN S 5 B RERF TIE B R E.
2. FREBE A RIEIRE.
3. X" EEEE<70%E A RIM H R E.
A S >70%H R ERA U T ER I THE (SR n% BIER) .
* 5IBIA VAL B R= (IOH X 0.7)/(n X 0.01)
<EfHIF> IOH=—10.0mA. n=80%
S| BI& T ER = (-10.0X 0.7)/(80X 0.01) ~ —8.7mA
5| ERTASE A, MERRRE & AHE EUL ERETR.
#F: ERBFINEENHERT, SRR OS5 e EERE.

WWW.mcu.com.cn 29 / 53 Rev.1.5



0 Cmsemicon’

BAT32G133 #iiEFM

(TA=—40~+105°C. 2.0V<VDDs<5.5V, VSS=0V)

=] (o= St MIN | TYP | MAX | 21
2.0V<VDD<5.5V 20.0
P10~P11. P20~P26, P30~P37 —40~+85'C *2
mA
Bk 1SR 2.0V<VDD<5.5V 8.5
85~+105°C 2
IoL1
2.0V<VDD<5.5V
{RE 4 . 150.0
. . —40~+85°C
iRt EEIMAT (HREE<70%AT" ) mA
2.0V<VDD<5.5V
80.0
85~+105°C
0.4
P01~P02, P12~P13 #jf 1 5| 2.0V<VDD<5.5V 4 mA
IoL2 2
SEIIMAT  (HEEE<T0%ET3) 2.0V<VDD<5.5V 5.0 mA
pE
1. X ZEMER TS SIBIRE VSS 5| Bt RIER 4 T /ERY R RIE.
2. NaeBid &t pIEIRIE.
3. X2 T <70%& M R H B R E.
KAGEE> 70% B EREEAUTHHTER#HITHE F&=Eth n% B1ER)
* SIATHAYSIL B R= (10L X 0.7)/(n X 0.01)
<itEfF> I0L=10.0mA. n=80%
S| BI& RO B = (10.0X 0.7)/(80X 0.01) =~ 8.7mA
LIRS ESELEME, MARSRITENT HATE B EAER.
%F: EREHNEENFEAT, SRS OS|BEREHEERE.
(TA=—40~+105°C, 2.0V<VDDs5.5V, VSS=0V)
=i o= gt MIN TYP MAX Bir
P00~P02, P12~P13, P20~P26.
VIH1 MEZZHHAA 0.8VDD VDD \Y;
P30~P37
SR PN
HE
VIH2 P10~P11 CMOS i\ 0.7vDD VDD \Y;
P00~P02, P12~P13, P20~P26.
VIL1 TR 0 0.2VvDD | V
P30~P37
{REBTFHIN
HE
VIL2 P10~P11 CMOS i\ 0 0.3VvDD | V

#1: ERAFIEENERAT, SASIMEFERRDOSI M EER.
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(TA=-40 ~ +105°C.

2.0v=VDDs5.5V, VSS=0V)

=] o= % MIN TYP | MAX | Bf1
4.0V<VDD<5.5V,
. VDD - 1.5 v
IOH1=- 10.0mA “1
4.0V<VDD<5.5V,
VDD - 0.7 Y
P10~P11, P20~P26, P30~ IOH1= - 3.0mA
VOH1
. P37 2.4V<VDD<5.5V,
=T EE VDD - 0.6 \%
IOH1= - 2.0mA
2.0V<VDD<5.5V,
VDD - 0.5 Y
IOH1= - 1.5mA
2.0V<VDD<5.5V,
VOH2 | PO1~P02, P12~P13 VDD - 0.5 Y
IOH2=- 1001 A
4.0V<VDD<5.5V,
N 1.3 |V
IOL1=20.0mA “1
4.0V<VDD<5.5V,
07 |V
IOL1=8.5mA
P10~P11., P20~P26, P30~ 2.4V<VDD<5.5V,
VOL1 06 |V
P37 IOL1=3.0mA
{REE SRR
2.4V<VDD<5.5V,
04 |V
IOL1=1.5mA
2.0V<VDD<5.5V,
04 |V
IOL1=0.6mA
2.0V<VDD<5.5V,
VOL2 | PO1~P02, P12~P13 04 |V
I0L2=400 u A
F: 1. BESEEREJ-40~+85C.
% EREHNEENEAT, SRS B HEER.
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(TA=—40~+105°C. 2.0V<VDDs<5.5V, VSS=0V)

E (o= St MIN TYP MAX | BAfI
P00, P10~P11. P20~P26.
ILIH1 VI=VDD 1 LA
P30~P37
ILIH2 | RESETB VI=VDD 1 LA
S ERMNRRR VIZVDD, M OF
P01~P02, P12~P13 (X1. 1 nA
HNERAT $eAy N A
ILIH3 | X2, —
VI=VDD, EHEReR
EXCLK, XT1, XT2, EXCLKS) ¢ 10 nA
i
P00, P10~P11, P20~P26,
ILIL1 VI=VSS -1 nA
P30~P37
ILIL2 | RESETB VI=VSS -1 nA
{REBTFHRNRER VIZVSS, MIAiROF
P01~P02, P12~P13 (X1. -1 HA
HNERET $eay N\ BT
ILIL3 | X2. —~
VI=VSS, EiFigiRes
EXCLK, XT1. XT2, EXCLKS) | -10 LA
ﬁ\
) P00, P10~P11. P20~P26. )
AER_EHEpA RU VI=VSS, #MiANigOR | 10 30 100 kQ
P30~P37
P& N hiEE fE RD P20~P26. P30~P37 VI=VDD, #MiNimORT | 10 30 100 kQ
%F: EREHNEENFEAT, SRS OS|BEREHEERE.
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6.5.2 HRH R

(TA=—40~+105° C. 2.0V<VDDs5.5V, Vss=0V)

me G it MIN. | TYP. | MAX.| 1L
BREAE | Ipp, f:i‘i BERMEIEFE | fuoco=64MHzZ. f,,=64MHz 3 22 | 61
I
fuoco=48MHz, fj=48MHz 3 19 | 54 | mA
fHOCO:8MHZ\ f|H:8MHZ 3 0.6 1.4
BRERGRN | _oomHz 2 ’fﬁﬁ):ﬁ;& 09 | 28 |
EERER 09 | 2.8
B RGRTHIET . N 65 | 80
fSUB:32.768kHZ x4 [ uA
EERER 65 | 80
lbpz  |EEER | SRAIEESES froco=64MHz, f;=64MHz 3 17 | 36
ER .
g fhoco=48MHz. fj=48MHz 3 14 | 2.8 | mA
fuoco=8MHz. fi=8MHz *3 05 | 0.8
SR ARG “ 53 07 | 1.4
iR RGeS fy=20MHz %2 ?\iﬁﬁ):ﬁ)fz A
EERER 07 | 14
BIR G #IETT 32 768KHz 5 BNT K 0.7 | 125 A
= . Z 7
sue SRR 07 | 125
Ippz 6 | REEHR | T,=—40°C~+70°C VDD=3.0V 0.45 | 3.0
w7
TA=—40°C~+85°C VDD=3.0V 0.45| 5.0 | uA
TA=—40°C~+105°C VDD=3.0V 0.45 | 12
i1 XERT VDD MEHER, 83WMASIMEEA VDD 5#E VSS KESHMARER. TYPE: CPU &TFRAZHEIESHIT

(IDD1),

~

AW N P

oo LN

. X

BEREESMETIIERR. MAXIE: CPULT2ESHITEIE(DDL), BEBEMNETIERR, ETEERE AD iR,
LVD BB, /O umOAK AR ERisE ThEEMER, A ESNEEIRNERIER.
SR AR SR A B R G E I RSH R E)
SR E ARG AR R G E L RHRE

R A ER RS 28 FSE £ R A LIRS H Y 15
SEARBIRESRMSEERENFILRZNER. €8RE RTC MER, ERTEERE 15 (IEfMRERFMER
ERERHYERIR

52
o

e

[
Ho Ao
i} ]u} ]u} ]u}

e

5
o
]

. FEERE RTC, 15 (LB ER A 1R ERTEEHIER
. BEREEREX PRI REFEITINERE, FSRERRA PR AR PEITRIERE.

L« RERAERIRZ AR YA $hERER

.fsue : BIRGATHINZE (XTLAT$HRSEINER)
.fcik : CPU/SMNEIRE - ROBT$hET R
.TYP. EHIBREZHRTA=25° C.
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(TA=—40~+105° C, 2.0V<VDDs5.5V, Vss=0V)

S = 4 MIN. | TYP. | MAX. | Unit
RERERFE TR | AL 0.2 uA
RTC T{Esask IRTC *123 0.04 UuA
15 (nEPREERgE TR | T F124 0.02 UuA
B PR TR WDT %125 fiL=15kHz 0.22 uA

ADC HS #&#@64MHz 2.2 mA
J—— ADc F16 ADC HS *%’@4MHZ 13 mA
ADC LC t#@24MHz 1.1 mA
ADC LC1EX@4MHz 0.8 mA
PGA T{EHR NEE 480 700 | uA
LR TAEEER IcMP 19 SEe Nﬁﬂ%@&f@& - 0 | A
EFRBRE R E 80 140 | uA
LVD TAEeR ILVD *17 0.08 uA
i
1. XERFVDD B,
2. XEERAIIRE F =R ARG i E L IRH RIS
3. XRRARBISEEEH (RTC) MER (FEEREASRASFMXTL IRHEEMIERR)  EETRADSEERER P Sorf

BHRIEITRE AT, HsH sEa0EsR{EAIDDIs EIDD2M LIRTCHIE. B4, LEIFREBASIRSH M, LFMEIFIL. BIR%
BT IS TRTRIIDD26, & SR $h A T {EFR AR

4. XRRREISMEREMNFZNER (TESRENIMRHRZMXTUHRHE BN TIERR)  EETERNEERRER 15478
FREMBRZITIERT, MITHIZSAER{ENIDDISKEIDD2INLEITHE. Hi, HEFRRERAIRHIEE, SOmLEIFIL,

5 XRARIEINAEMNBZNER (BREENFIRZFANIIEBRR) . EENAEMNBSTHERLT, HUTHRNERER
IDD138k #IDD23% & IDD3jH_EIWDTHI{E.

6. XRARFIA/DHEHEB[AIBIR CRPHE TOMENENBEIE) . EETEIAREEREXNPADERFBEITIERLT,
2% 3 AYEE R 91DD 1L & IDD2/N_EIADCHI & .

7. RRARFILVDEEAHER. ZELVDEMEESITHERT, MIEHIsEAIER{E NIDD1sEIDD25} % IDD3/M _LILVDAIE.

8. XRRREID/AFIBMER . EEITIENHEERENR PD/ABRBTITHERT, HITHIZEMEREHRNDDLIskEIDD2N L
IDACHI{E.

9. RRRBILLIRERB AR, ALRBHEEEITHERT, MisH A8 MEAIDD1sEIDD25k & IDD3M _ElcvMPHI{E.
#iE:

1. fiL - RIEAIERIRSS = RO AT SR

2.fsus : BIRGRIFINZER (XTIRTHRHINE)

3. fcLk = CPU/SMEIRE 14 BB $h5TZR

4. TYP. ERRE FHETA=25° C.
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6.6 AC $E
(TA=—40~+105° C. 2.0V<VDD<5.5V, Vss=0V)
E s £ MIN TYP | MAX | EfI
HSEH F R4 (FMAIN) 3BT | 2.0V<VDDs<5.5V 0.015625 1 Hs
(RAIESWITHT | TCY
) 2RSS (fSUB) BT 2.0V<VDD<5.5V 285 305 | 313 us
fEX 2.0V<VDD<5.5V 1.0 200 | MHz
INER RGBT ST R
fEXS 2.0V<VDD<5.5V 32.0 350 | kHz
tEXH,
2.0V<VDDs5.5V 24 ns

SNEBRGERTEREN | tEXL
HSRBEEEE tEXHS

2.0V<VDD<5.5V 13.7 us
. tEXLS
2.0V<VDD<5.5V
TIOO ~ TIO3, #i | tTIH. 1/fMCK+
ns
ANWSREFEEE | tTIL 10
TO00 ~ TOO03. 4.0V<VDD<s5.5V 16 MHz
TO10 ~ TO13HY | fTO 2.4V<VDD<4.0V 8 MHz
Bt SR
2.0V<VDD<2.4V 4 MHz
4.0V<VDD<5.5V 16 MHz
CLKBUZO.
CLKBUZ1 fPCL 2.4V<VDD<4.0V 8 MHz
%I SRR
2.0vsVDD<2.4V 4 MHz
BTN SIEE | tINTH,
INTPO ~ INTP11 2.0V<VDD<5.5V 1 us
TRE tINTL
RESETB RY{RE P
tRSL 10 us

R

#3F: fvek: timerd B T HIE TR Eh SR
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6.7 SPEIThREFFIE

6.7.1 BRAZEORATT

(1)UART #&=

(TA=—40~+85° C. 2.0V<VDDs5.5V. Vss=0V)

HAgE
E % B
MIN MAX
fmMck/6 bps
fEREIRE 2.0V <VDD £ 5.5V BRARERENIEIE
10.6 Mbps
fMCK=fCLK
(TA=+85~+105° C. 2.0V<VDDs<5.5V, Vss=0V)
MARIE )
mE % B
MIN MAX
fMCK/12 bps
RIERE 2.0V <VDD < 5.5V RAREREZNIERE
5.3 Mbps
fMCK=fCLK
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(2)=%4SPIFER (EITHER, NEPETshEL)
(TA=—40~+105° C. 2.0V<VDD<5.5V, Vss=0V)

BAT32G133 #iiEFM

—40 ~ +85° C +85 ~ +105° C
=i raa= £ N
MIN MAX MIN MAX | i
4.0V £VDD £ 5.5V 31.25 62.5 ns
SCLKp FEHA 2.7V <VDD £ 5.5V 41.67 83.3
) tKCY1 | tKCY1 2 2/fCLK
B8] 2.4V £ VDD £ 5.5V 65 125 ns
2.0V VDD < 5.5V 125 250 ns
4.0V VDD £ 5.5V tKCY1/2-4 tKCY1/2-7 ns
tKH1
SCLKp &M% 2.7V <VDD < 5.5V tKCY1/2-5 tKCY1/2-10 ns
HEmE ' 2.4V < VDD < 5.5V tKCY1/2-10 tKCY1/2-20 ns
tKL1
2.0V <VDD < 5.5V tKCY1/2-19 tKCY1/2-38 ns
4.0V <VDD < 5.5V 12 23 ns
SDIp & A8 2.7V <VDD < 5.5V 17 33 ns
tSIK1
(% SCLKp?1) 2.4V < VDD < 5.5V 20 38 ns
2.0V <VDD < 5.5V 28 55 ns
SDIp {R#FAF/E]
tkKSI1 | 2.0V <VDD <5.5V 5 10 ns
(% SCLKp1)
SCLKp|—SDOp 2.0V =<VDD <55V
. . tKSO1 . 5 10 ns
340 HH R SR A ) C=20pF *1

3¥1. CRSCLKp. SDOp MitiZmmAsma.
AR BEmOMAERNFTFERMEOMEIRNETERS, ¥SDIps|MEFEABERMANE HEH BIESDOp
SIBFISCLKpS | iEFE AB E R EER .
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(B)=kSPIHER, (MNEHER, JMERETHIN)
(TA=—40~+105° C. 2.0V<VDD<5.5V, Vss=0V)

—40 ~ +85° C +85 ~ +105° C
=] ey £ N
MIN MAX MIN MAX | 1
20MHz < fMCK 8/fMCK 16/fMCK ns
4.0V <VDD < 5.5V
fMCK <20MHz 6/fMCK 12/fMCK ns
16MHz < fMCK 8/fMCK 16/fMCK ns
2.7V <VDD £ 5.5V
SCLKp BEHi fMCK <16MHz 6/fMCK 12/fMCK ns
i tKCY2
A E) 6/fMCK and 12/fMCK
2.4V <VDD £ 5.5V ns
500 and 1000
6/fMCK and 12/fMCK
2.0V <VDD <5.5V ns
750 and 1500
N tKH2 | 4.0V <VDD <55V tKCY1/2-7 tKCY1/2-14 ns
SCLKp EMK
N . 2.7V <VDD £ 5.5V tKCY1/2-8 tKCY1/2-16 ns
HFREE
tKL2 2.0V <VDD £5.5V tKCY1/2-18 tKCY1/2-36 ns
SDIp &8 2.7V <VDD £ 5.5V 1/fMCK+20 1/fMCK+40 ns
tSIK2
(% SCLKp?) 2.0V <VDD £5.5V 1/fMCK+30 1/fMCK+60 ns
SDIp {R$FAT(E]
tKSI2 | 2.0V <VDD <5.5V 1/fMCK+31 1fMCK+62 ns
(% SCLKp1)
2.7V <VDD £ 5.5V 2/fMC 2/fMC
ns
C=30pF 1 K+44 K+66
SCLKp|—SDOp 2.4V <VDD £ 5.5V 2/fMC 2/fMC
} tKSO2 R ns
340 HH R SR A ) C=30pF *1 K+75 K+113
2.0V <VDD < 5.5V 2/fMC 2/fMC
- ns
C=30pF 1 K+100 K+150

1. CESCLKp. SDOp #iitHZ&rfAEEA.
AR BEHOMAERNFTFERMREOMEHIRTERS, ¥SDIps|IFSCLKpS | BIEE HBE R NE H2E
H B SDOp5 | BhEEFE HiBE i H IR .
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(HmZSPItEX (NEHEN, SMERETSRIMAN)

(TA=—40~+105° C. 2.0V<VDD<5.5V, Vss=0V)

—-40 ~ +85° C +85 ~ +105° C B
IE me £ .
MIN MAX MIN MAX iz
2.7V <VDD < 5.5V 120 240 ns
DAPmMn=0
2.0V =VDD =< 5.5V 200 400 ns
SSI00 #EIZEFE | tssik
2.7V <VDD < 5.5V 1/fMCK+120 1/fMCK+240 ns
DAPmn=1
2.0V =VDD <55V 1/fMCK+200 1/fMCK+400 ns
2.7V <VDD < 5.5V 1/fMCK+120 1/fMCK+240 ns
DAPmMn=0
2.0V <VDD < 5.5V 1/fMCK+200 1/fMCK+400 ns
SSI00 {R¥EATE] | tkss
2.7V <VDD < 5.5V 120 240 ns
DAPmn=1
2.0V <VDD < 5.5V 200 400 ns

AR BEROMARRFEEME O MEENFTESR, HSDIp3|MFSCLKpS | BIERE il BN LE MR

$ B SDOP3 | I Joil 2 10t A

www.mcu.com.cn

39 / 53

Rev.1.5




0 Cmsemicon’

BAT32G133 #iiEFM

6.7.2 B{TH#O IICA

(1) I’C FREER
(TA=—40~+105° C. 2.0V<VDDs<5.5V. Vss=0V)

MigE
I E s &1 =-Fiva
MIN MAX

FRER
SCLAO B $hsfize fSCL 100 kHz

fCLK=1MHz
BENE R LT tsu: sTA 47 us
BEE RIS E 1 tHD: STA 4.0 us
% SCLAO AR {R¥FATIE] tLow 4.7 uS
2 SCLAO AR fREFATE] tHIGH 4.0 uS
HARESIATE (D tsu: pAT 250 ns
BIRRIFATE (%) 2 tHD: DAT 0 3.45 us
21 SRV B SR E] tsu: sTo 4.0 us
R = AT tBUF 47 us

E:

1. EFEEFRFH R EMFIRZGEERE— T iR,

2 EIEBRERBEIFEZEMRIEHD: DAT HHEXEMAX), EHITEE (ACK) HEEFF.
#ix:

FRAKCh GRAELBER) MMAXEMILIHRD GBEZ&AM EhBEE) WENT:
FRfERER: Cb=400pF. Rb=2.7kQ

(2) IIC RIRIER
(TA=—40~+105° C, 2.0V<VDD<5.5V, Vss=0V)

MiRE
S| s £t =-Eva
MIN MAX

PHRIER :
SCLAO Bf$hifiR fSCL 400 kHz

fCLK=3.5MHz
BENF N SR E) tsu: sTA 0.6 ps
BEE R RERE tHD: STA 0.6 us
% SCLAO AfRAT FRFATIE] tLow 1.3 us
% SCLAO ST fREFATIE tHIGH 0.6 uS
HARESIATIE (ED tsu: pAT 100 ns
HIRRISRTE (%) 2 tHD: DAT 0 0.9 us
{ LE A ST A E) tsu: sto 0.6 us
BT RATE) tBUF 13 us

pE
1. FEFE TR R EF IR S B E— BTk .
2 EIEEHEEHEEERIEHD: DAT MR AEMAX.), EHITNE (ACK) FHEEERF.
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&iE:

FHEAMCh (RIFLBER) HMAXEMLFRD (REZ%H EEBMHEME) MENT:

PEHER : Cb=320pF. Rb=1.1kQ

(3) I'C EIRAYRIRIRA

(TA=—40~+105° C, 2.0V<VDDs5.5V, Vss=0V)

MiE
S| s &4 =-Fiva
MIN MAX
MR R RIRAR S -
SCLAO Rf$hsfiz fSCL 1000 kHz
fCLK=10MHz
BENE R R E] tsu: sTA 0.26 us
BEE RIS E L tHD: STA 0.26 us
2§ SCLAO 9 1RRT fR¥FATIE] tLow 0.5 us
% SCLAO AR {RFFATIE tHIGH 0.26 us
HARESIATE (D tsu: DAT 50 ns
HRRIETE (&%) T2 tHD: DAT 0 0.45 us
{5 L A 2 ST A E] tsu: sTO 0.26 us
B ZS R ] tBUF 0.5 us
pa s

1. S RE R EF RS G EERE— BT KR
2 EEHEERBEZEERIEHD: DATHHRAMEMAX.), FEHITNE (ACK) FEEES.

&iE:

BEAHCh (BELER) BMAX EFATAIRD GRS EREEE) MENT:
IR RIPIRIER : Cb=120pF. Rb=1.1kQ
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6.8 HRMFFE

6.8.1 A/D ¥ 2845

A/ID BRI )

EERE

EIEBE(+)=AVRerp

EIERE(+)=Vop

MANBIE %)EEE,JZTE(—):AVREFM g;EEEJ_‘TE(—):VSS
ANIO~ANI14 £886.7.1(1). £886.7.1 (2).
RNEIBEAERE, RERL

RRERR B E

(1) EFEERE)=AVREFP/ANIO, EHEEE(-)=AVREREM/ANILETIE S

(TA=-40~+105°C. 2.0VSAVREFP<VDD<5.5V, VSS=0V, £ E(+)=AVREFP, HEBE(-

)=AVREFM=0V)

Y| ns & MIN. | TYP. MAX. | B
PR ES RES 12 bit
GRRE AINL | 12585 2.0V SAVgepp <5.5V 3 LSB
G A E3 teony | 12{Z 4 ¥z 2.0V<VDDs<5.5V 45 Tmclk
TR ANI2~ANI14
121 45 sk 2.0V<VDDs<5.5V 72 Tmclk
B R ABEERE.
REARSBRNALBEE.
PGAMIH B E
TRERE 1 |g,q |129WE 2.0V SAVgepp <5.5V 0 LSB
WAEIRE 1 B |12fI¥EE 2.0V SAVgepp <5.5V 0 LSB
MSEMIRE XL || |12/ 2.0V SAVgepp S5.5V +1 | LSB
WALMIRE %L |pLp | 12f19#x 2.0V SAVRgrp <5.5V +15 | LSB
BRI E Van | ANI2~ANI14 0 AVgerp| Vv
AR ERE Vegr *2 v
(2.0V<VDDs<5.5V)
IR REBR RO LR Vivpsas E2 Vv
(2.0V<VDDs<5.5V)
d 1L FEEENIRE (£1/21SB) .
2. 158 R “6.8.2 [REERR/NEPEERENFL.
3. Tmclk AADHENERT P B, & ARENMESHZER J964MHZ.
42 | 53 Rev.1.5
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(2) ‘EEFEEEBE()=Vpp EHEBE-)=VssHIIER

e neE £ MIN. | TYP. MAX. | B
TR RES 12 bit
ZAERE AINL | 1215y #iR 2.0V SAVggpp S5.5V 6 LSB

1AL 2.0V<VDDs<5.5V 45 Tmclk
. < <5. mcC
EHNtE . ANIO~ANI14
BEHRATE) 3 tcony | 124
BEITR: NEREERE.
) NO\VAS <5. 72 Tmclk
EEEREhmaE, | 20VSVDDSSSV
PGAMIHHFEE
FRFRE 21 |Ezs |12 2.0V <AVRerp <5.5V 0 LSB
WAEIRE 21 |Eps | 12U 2.0V SAVggpp <5.5V 0 LSB
MDLMIRE L |ILE | 12U ¥E 2.0V £AVggep <5.5V +2 | LSB
WMokiiRE 1 |DLE | 12614 #R 2.0V SAVgepp S5.5V +3 LSB
ANIO~ANI14 0 Voo v
EREERBE
g VBGR \Y;
RN E Van | (2.0V<VDD<5.5V)
REERSIMEBE Vv v
(2.0V<VDD<5.5V) TMPS25
E 1L TESEHRE (£121LSB) .
2. FEMR “6.8.2 REERES/NEREEEERIEM".
3. Tmclk AADHIENERTSP A BR, = AEMESHIZE H64MHZ,
43 | 53 Rev.1.5
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6.8.2 i@ ¥ 15 IR/ ISR ME FE R HOHF 1

(TA=—40~+105 C, 2.0V<VDD<5.5V, VSS=0V)

IE 5 £ MIN TYP MAX B
mE R R B E VTMPS25 | TA=25C 1.09 \%
TA=-40~10C 1327 | 145 | 1887 | v
PIERE B E VBGR TA=10~60°C 1.38 1.45 15 \%
TA=60~105C 1.32 1.45 1.58 \%
mE R FVTMPS | BUATIREREARBENEE -3.5 mV/°C
BATRESFFATE tAMP 5 us
E:
1. REMBERZITMRIE, S TMIRREG.
6.8.3 ELBi=%
(TA=—40~+105° C. 2.0V<VDD<5.5V. Vss=0V)

i 5 &4 MIN TYP MAX B
WANREBRE Viocmp +10 +40 mv
MABETEE lvemp 0 VDD \Y

CMRVM Z758 : 7FH ~80H (m =0, 1) +2 LSB
AEEEBERE | AVirer

Hit +1 LSB
M) 5z B ] tCRICF | HIA#RIEE100mV 70 150 ns
EREMEL, | CWP | CMPnsos1 [ oo O ' us
VDD= 2.0 ~ 3.3V 3

FEEBERERE | tVR CVRE=0->1 3, 20 us
TEER lempob Separately, it is defined as the operation current of peripheral functions.

7 1: MEEEEEEN(EMERE (CMPNEN=0 —>1) Zi#E CMP RY& I DC/AC RAEZ KB ERIRTE].
7 2: PERENMERE & 4 25 {E R (by setting the CVREm bitto 1; m = 0to 1)fF, & EERERERIE, 77 LUERELLEER ML (CnOE

bit=1;n=0to 1)
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6.8.4 Al YmIZHEET M AEE PGA

(TA=—40~+105° C. 2.0V<VDD<5.5V, Vss=0V)

2% 55 i MIN. TYP. MAX. Unit
MANRERE Viorea +10 mv
MAREEE Vipea 0 0.9xvDD/ | V
Gain
MR EEE Viopea 0.93xVDD v
VioLrea 0.07xvDD | V
HinRE x4 £1 %
x8 +1 %
x10 +1 %
x12 +2 %
x14 +2 %
x16 +2 %
x32 +3 %
BHIRE SRrpea 7 40V<sVDD<55V 3.5 Vlus
Vin= 0.1VDD/gain (Other than x32)
to 0.9vVDD/gain. 40V<VDD<55V (x32) 3.0
10 to 90% of output 2.0V < VDD < 4.0V 0.5
voltage amplitude
SRrpca T 40V<sVDD<55V 3.5
Vin= 0.1VDD/gain (Other than x32)
to 0.9VDD/gain. 40V<VDD<55V (x32) 3.0
90 to 10% of output 2.0V VDD < 4.0V 0.5
voltage amplitude
BITRENE:: | teoa x4 5 us
x8 5 usS
x10 5 usS
x12 10 usS
x14 10 usS
x16 10 usS
x32 10 usS
TEER lpcabD Separately, it is defined as the operation current of peripheral functions.

£ 1 M PGA mh{EfERE (PGAEN=1) Ei#E PGA HI& I DC 1 AC RAFE K EFEERIAT (8]
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6.8.5 POR HR&¥F1E

(TA=—40~+105° C. Vss=0V)

mE oE & MIN TYP MAX B
VPOR | HiREE EFH 150 |20 v
e &
VPDR | HiREE TReR 137 | 145 | 153 v
BNBKESL | TPW 300 us

1. XE7EVoD {EFVroRrR FfPOR S4IFFERIATE. HHb, HEREER FXPETEEMNPEITREERSES
(CSC) Hbito (HIOSTOP) #nbit7 (MSTOP) Z1EERLEHN (fwan) BIIRHRT, 2MVop KF0.7VE|[EFHiBid
VPORJg 1L HIPORE {3 Al £ RURT[E]

Tepw
4P

/ VPOR

BJREE (VDD)

VPDREED.TV  cccmmmmcmmmmmmaee

WWW.mcu.com.cn 46 |/ 53 Rev.1.5



ss Cmsemicon’

BAT32G133 #iiEFM

6.8.6 LVD HEEEFFE

1. EMERFFEER
(TA=—40~+105° C. VPDR<VDD<5.5V. Vss=0V)

mE s £ MIN TYP MAX | Efi
e E FER R £ _EFHRe 4.06
VLVDO
FE R R & TN PR 3.98
FR R £ _EFHRe 3.75 \Y;
VLVD1
FE R R & TN PR 3.67 \Y;
FR R £ _EFHRe 3.13 \Y;
VLVD2
BLJJR L T B& At 3.06 \Y;
LR E E A 3.02 \Y
VLVD3
BLJJR L TR 2.96 \Y;
LR E A 2.92 \Y
VLVD4
BLJJR L T B A 2.86 \Y;
LR E A 2.81 \Y
VLVD5
F R R & N PR 2.75 \Y;
R R & _EFHAe 2.71 \Y;
VLVD6
F R R & TN PR 2.65 \Y;
R & _EFHAe 2.61 \Y;
VLVD7
F R R & N PR 2.55 \Y;
R & _EFHAe 2.50 \Y;
VLVD8
BLJJR L T B A 2.45 \Y;
LR EL E A 2.09 \Y;
VLVD9
BLJJR L TP A 2.04 \Y
BABKEE | LW 300 us
AL IR 300 | ps
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2, HEFFIEMAEN

(TA=—40~+105° C., VPDR <VDD<5.5V. Vss=0V)

=] 5 & MIN. | TYP. | MAX. | BfI
shre gh | Vvoao |Veocar Veoctr Veoco=0s 0. 0, THEEMEE 160 | 1.63 | 1.66 \Y%
) V| vDAL LVIS1, LVISO=1. 0 | EHELIRMEE 174 | 1.77 | 181 V
st TR & 170 | 173 | 177 V
Vi vba2 LVIS1, LVIS0=0, 1 |LEHENREREE 1.84 | 1.88 | 1.91 V
TR & 180 | 1.84 | 1.87 V
VivDA3 LVIS1, LVIS0=0, 0 | LHELIMEMREE 286 | 292 | 297 \
T B rpBTER 280 | 2.86 | 2.91 V
Vivoeo |Veoc2r Vpocis Vpoco=0+ 0 1, TFREERE 1.80 | 1.84 | 1.87 v
VivbB1 LVIS1, LVISO=1, 0 | LHE{IMEMREE 194 | 198 | 2.02 \
T B BTER 1.90 | 1.94 | 1.98 V
Vi vbB2 LVIS1, LVIS0=0. 1 | EHELIEMEE 2.05 | 209 | 2.13 V
T FErp BT 2.00 | 2.04 | 2.08 V
V| vDB3 LVIS1, LVIS0=0, 0 | LEHEIfRMEE 3.07 | 313 | 3.19 v
T FErp BT 3.00 | 3.06 | 3.12 \%
Vivoco |VPoc2s Veocis Vpoco=0s 1. 0, THEE{IRBE 240 | 245 | 250 \Y,
Vivbc1 LVIS1, LVISO=1, 0 | LHE{IRREE 256 | 261 | 2.66 v
T B rp TR 250 | 255 | 2.60 \%
Vi vbc2 LVIS1, LVIS0=0. 1 | LHE{IRIREE 266 | 271 | 2.76 v
T FErp BT 260 | 265 | 2.70 V
Vivbes LVIS1, LVIS0=0. 0 | EHENRREE 368 | 3.75 | 3.82 \Y%
T FErp BT 3.60 | 3.67 | 3.74 V
Vivooo |VPoc2s Veocir Veoco=0v 1. 1, FHEEfIEE 270 | 275 | 2.81 Y
Vi vbDp1 LVIS1, LVISO=1, 0 | LHELIMEREBE 2.86 | 292 | 297 \
T FErp BT 2.80 | 2.86 | 2.91 V
VivbD2 LVIS1, LVIS0=0, 1 | LEHEIfREEE 2.96 | 3.02 | 3.08 \%
T B BTER 2.90 | 296 | 3.02 V
V. vDD3 LVIS1, LVIS0=0, 0 | EHEIfREEE 3.98 | 4.06 | 4.14 V
T B BTER 3.90 | 3.98 | 4.06 \%
6.8.7 IR E R AR TN
(TA=—40~+105° C. Vss=0V)
| = £ MIN TYP MAX B
B ER EARE | SVDD 54 | Vims
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6.9 Memory ¥4

6.9.1 Flash Memory

(TA=—40~+105° C. 2.0V<VDD<5.5V, Vss=0V)

Symbol Parameter Conditions MIN MAX Unit
Tprog Word Program(32bit) Ta=—40~+105C 24 30 ys
Sector erase(512B) Ta=—40~+105C 4 5 ms
Terase
Chip erase Ta=—40~+105C 20 40 ms
NEND Endurance Ta=—40~+105C 100 kcycle
tRET Data retention 100 keycle(note2) at Ta = 105°C 20 Years
Notel: Data based on characterization results, not tested in production.
Note2: Cycling performed over the whole temperature range.
6.9.2 RAM Memory
(TA=—40~+105° C, 2.0V<VDD<5.5V, Vss=0V)
Symbol Parameter Conditions MIN MAX Unit
Vramhold RAM Hold Voltage Ta=—40~+105C 0.8 Y,

www.mcu.com.cn
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6.10 Electrical sensitivity $§4%

6.10.1 Electrostatic discharge (ESD)

Symbol Parameter Conditions Class | Passed Value | Unit
Electrostatic discharge voltage TA = +25°C, conforming to
VESD(HBM) 3A 6000 \%
(human body model) JESD22-A114
Note: Data based on characterization results, not tested in production.
6.10.2 Static latch-up(LU)
Symbol Parameter Conditions Class
TA =+25°C conforming to |
LU Static latch-up class
JESD78E levelA
Note. Data based on characterization results, not tested in production.
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7 HERTHE

7.1 20 S|~ mMm

20TSSOP (6.5x4.4mm, 0.65mm [8]FE)

MILLIMETER
SYMBOL J
— el g g MIN | NOM | MAX]|
= — \’ ~ 0.25 il = — [120
i) ,f_t\ _i, / [}# Al 005 | _ | oI5
1 fe | L_| A2 | 080 oo 105
Ll { A3 0.39 | 0.44 | 0.49
b 020 | _ | 028
¢ A A - | f—— o T Iy 2
| H | U 1 ! ‘ =t bl 0.19 | 022 | 025 |
HA A A AR A 7N T
L 1l | L Ll ,[ — AR cle cl 0.12 | 0.13 | 0.14
ASE METAL ! 1
[ N —m;é\x—_ii D 6.40 | 6.50 | 6.60 |
WIHELAING El | 430 | 440 | 4.50
SECTION B-B E 6.20 | 6.40 | 6.60
6 | =t s i s o e 0.65BSC
L |o45]060]07s
L1 1.00REF
) 0 - g
= |
D2
D Nd
20 20 MILLIMETER
SYMBOL
'_.1 J U U L MIN NOM MAX
A 0.70 0.75 0. 80
= iy < 1 Al — | 0.02 | 0.05
1 : C 5 b 0.15 | 0.20 | 0.25
2 c 0.18 0.20 0.25
-+ w g2 ) —+ € D 2.90 | 8.00 | 310
D C D2 1.55 1. 65 1.75
4 0. 40B5C
e < Ne 1. GOBSC
r + ~\ Nd 1. 60BSC
= m (1 ﬂ E 2.90 3.00 310
e b E2 1. 55 1.65 1.75
'—l L 0.35 | 0.40 | 0.45
EXPOSED THERMAL h 0.20 | 0.25 | 0.30
PAD ZONE BOTTOM VIEW R 75075
-
o —
—
E=
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7.2 24 5|BF~SR

1. 24SSOP (8.65x3.9mm, 0.635mm [&]#E)

MILLIMETER
SYMBOL
MIN NOM | MAX
fr——— D SE— A _k 175
! ; S
\ A»‘T ? ! —h Al 0.10 | o015 | 025
T A2 A 1 0.25 A2 130 | 140 | 1.50
CU:U:U:H:U:U:U:U:U:U:U:Qj-! ! l CL-J, = . - 11 . A3 | o6 [ oes | 070
i i i I
Al| 0/ | el b 023 031
L L1 bl 022 | 025 | 028
c 0.20 — 024
cl 0.19 0.20 021
D 8.55 8.65 8.75
H H H H H H H H H H H H [ - sxn = =
i BASE METAL El 3.80 390 4.00
- — ¢ 0.635BSC
WITH PLATING b 03 | _ | 0s0
El E SECTION B-B L 0.50 0.80
L1 1.OSREF
C 0 0 ] s I §
1
-
,b;L _e.‘ B B
N
2. 24QFN (4x4mm, 0.5mm [g]iE)
D2
D h MILLIMETER
SYMBOL
; MIN NOM MAX
- U Ut Ull A 0.70 | 035 | 0.80
1 — i 1 Al — | ooz | 005
5 ) | =P b 0,18 | 025 | 0.30
0.18 0.25
1 b - N c 0.20
_ R S I m = =T + i ey 2] D 3.90 | 4.00 | 4.10
[ d
5 - D2 240 | 2.50 | 2.60
i ¢ 0. 50BSC
—
I Ne 2, 50BSC
I
N N0 nN Nd 2, 50BSC
;
EXPOSED THERMAL = ) E 3.90 | 4.00 | 4.10
PAD ZONE Nd E2 2,40 | 2.50 | 2.60
L 0.35 | 040 | 0.45
0.30 | 0.35 | 0.40
BOTTOM VIEW h
LAFBAE R 110x110
{ -
O 00000
-
-
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