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Timer4 (4ch)
SWDIO SWDCLK
TI00 b o PORTO P00-P02
TO00 ¢ CODE FLASH:
32KB
TO01 €¢—
TI02 \,—l/ PORT1 4 P10-P13
-
TO02 ¢— —~ SWD A—N
TO03 4—] <5
PORT2 7 P20-P26
Timer4 (4ch A N
(e DMA
TI10
PORT3 3 P30-P37
cho1
Tout ARM Cortex -M0+
T2 | w02
T012 —— ¢
CLK/BUZ
To13 A N\ > cLKBUZ1
K ] RAM 4KB
SCI
RxDO UARTO
TXD0
External INT
RxD1 ach INTPO-INTP3
™1 €]
IrRXD/RXD2 ™ uarT? (DA)
I'TxD/TxD2 4—— RTC ——— RTC1HZ
|€— RESETB
SCLKO0O < >
SDI00 > SSPI00 ) ANIO-ANI4,
spooo < Main 0SC 12bitADC ANI7-ANI14
5500 > nigEEREY TS (15ch) ANIS/AVREFM
SCLKOL > csc | €———— ANI6/AVREFP
SDI01 > SSPI01 Clock Generator
spoo1 € +
Reset Generator
A—N X2/EXCLK
SCLK10 < > X1
SDI10 > SSPI10 N— ¥V
spo10 <
Sub OSC
SCLK1L < 1< le—  32.768KkHz
DIl — > SSPI11
spo11
Comparator (2ch)
SCLK20 €—1P
SDI20 > XT1 XT2/EXCLKS » VCOUTO
sp020 1 Low Comparator 0 VCINO
A N VREFO
P o POR/ Speed High Speed
SCLK21 < » LVD oco 0co Voltage \ Y » VCOUTL
4
spI21 > SSPI21 15/30kHz REGULATOR VCIN10
SDo21 < c VCINIL
omparator 1
VCIN12
SCLO0 ¢———| 11c0o VCIN13
SDA00 €——
SCLOl &— lcoL
SDA0L P
scL10 WWDT
SDA10
scLi € lici1
spa1L ¢
CRC
SCL20 ¢ 11C20
sDA20 €]
SS,I_«:; < lca1
]
EVENTC
SCLAO 1ICAD h
SDAAO
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5.1 ixOIheE

s 26 BF IR E S Fan Pin NO.
s =R pxxcfg[5:0] 20TSSOP 20QFN
b00 GPIO OOH 4 )
RESETB -
GPIO OOH
X1 .
INTPO 02H
INTP1 03H
INTP2 04H
INTP3 O5H
TIOO 06H
TIO1 O7H
TIO2 08H
TIO3 O9H
TI10 OAH
TI11 OBH
T2 OCH
TI13 ODH
TO00 OEH
TOO01 OFH
TO02 10H
TOO03 11H
TO10 12H
PO1 TO11 13H 6 3
HFINEE TO12 14H
TO13 15H
SCLAO 16H
SDAAO 17H
CLKBUZ0 18H
CLKBUZ1 19H
VCOUTO 1AH
VCOUT1 1BH
RTC1HZ 1CH
SS00 1FH
SCLKO00 20H
SCLKO1 21H
SCLK10 22H
SCLK11 23H
SCLK20 24H
SCLK21 25H
SDIO0/RXDO 26H
SDIO1 27H
SDI10/RxD1 28H
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SDI11 29H
SDI20/RxD2 2AH
SDI21 2BH
SDOO00/TxDO 2CH
SDO01 2DH
SDO10/TxD1 2EH
SDO11 2FH
SDO20/TxD2 30H
SDO21 31H
GPIO O00H
P02 X2/EXCLK - 5 2
BFEE | B POL X
GPIO O00H
P11 — 10 7
BFEE | B POL X
GPIO O00H
P12 XT1 - 11 8
BFEE | 1 PoL X
GPIO O00H
P13 XT2/EXCLKS - 12 9
BEEE | B POL X
GPIO O00H
ANIO -
P20 19 16
VCIN10 -
RFIEE | FPO1 X
GPIO O00H
ANI1 -
P21 20 17
VCIN11 -
BFEE | I POL X
GPIO O0H
P22 ANI2 - - -
BFIEE | [ PoL X
GPIO O0H
P23 ANI3 - - -
BFIEE | [ PoL X
GPIO O00H
P24 ANI4 - 1 18
BFIRE | [ PoL X
GPIO O00H
ANI5 -
P25 VCIN13 - 2 19
AVREFM -
TR | I POL X
GPIO O00H
ANI6 -
P26 VCIN12 - 3 20
AVREFP -
BFIhE | B P01 X
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GPIO 00H

P30 ANI7 - 13 10
VREFO -
HFIhEE | FIPOL X
GPIO 00H

P31 ANI8 - 14 11
HFIhEE | B POL X
GPIO 00H

P32 AN - 15 12
VCINO -
HFIhEE | B POL X
GPIO 00H

P33 ANI10 - - -
BT | 1 PoL X
GPIO 00H

P34 ANI1L - - -
BFEE | 1 PoL X
GPIO 00H

P35 ANI12 - 16 13
BFIEE | B POL X
GPIO 00H

P36 ANILS - 17 14
SWDIO -
BFIEE | [ PoL X
GPIO 00H
ANI14 -

P37 18 15
SWCLK -
BFIEE | [ PoL X

VDD iR - 6

VSS ith - 4

I - /RIHERE pxxcfg[5:0]H(E;
X FRRIRIEBFEINRERE pxxcfg[5:0]AY1E;
Pin NO.5Iy “-” FRxiz pin REfEe, REE pin TEBLIE.
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5.2 imOEMIaEEA
= (1/2)

IhEe& R MW M Ihee

ANIO ~ANI14 HIA AIDF AR RIRIA
MR R S SRR
INTPO ~INTP3 A gﬁgzggggf\tﬂi&\ RHER. AR TGS
VCINO BN P ERERORIAR LR RS\
ey VN VEINLZ, 7PN b eS8 AR e TR B F R RN
VREFO BN ELEGERORE R RSN
VCOUTO0., VCOUT1 it A=t
CLKBUZO. CLKBUZ1 i B el /A0S 2846
RTC1HZ it SCRTATSH ORI IERTSR (1HZ) #id
RESETB BN REFEERHIRGE RN
IrRxD TP IrDARY BRI TEIEMIN
IrTXD ] IrDARY B TER I
RxDO ~RxD2 TN FITHEOUARTO, UARTL. UART2HISEITHIRIA
TXDO ~TxD2 Mt HITHEEOUARTO, UARTL, UART2H)BITHIBHIL
SCLK00, SCLKO1, SCLK10. ~ $??$%E]SSPIOO\ SSPI0O1, SSPI10. SSPI11. SSPI20. SSPI21
SCLK11. SCLK20, SCLK21 B SRATRT RN L
SDI00. SDIO1. SDI10. SDI11 I~ $fﬁ§psspmo\sspm1\sspuo\sspul\sspmo\sspml
. SDI20. SDI21 B RITHIEHRA
SS00 HIN B 4THE I SSPI00RYES B IR AN
SDO00, SDO01. SDO10. . SSPI00. SSPIO1. SSPI10. SSPI11. SSPI20. SSPI21KISEITHIE
SDO11., SD0O20. SDO21 i
SCLAO I/ BT OICAORI BT RN/ H
SDAAO I/ BITEOICAOH BITHBHMN/ AL
= (2/2)

Ihee& R MW M Ihe
TIOO~TI03 HIA 1641 ZERT 28 Timer4 8950 ERIH SRSV HR A A SN
TO00~TO03 M 1643 ERTEE Timerd B iE AT 224
TI10~TI13 HIA 161 ZERT 88 Timer4 B95M ERTH SRS HR A A SN
TO10~TO13 Mt 1643 ERTEE Timerd B iE AT 224
X1, X2 — EER T £ 2GR HAIEITRES
EXCLK BN F RGATHHHISN AT
XT1., XT2 — EER TR RGP RIS TRES .
EXCLKS HIA EIERZ:REnl: PR EL DN
VDD — iR
AVREFP HIA AIDEEREERIE (+) EEBRERA
AVREFM HIA AIDEE#HREER S (=) FEEBEEBA
VSS — b
SWDIO BN/ SWD##E#EO
SWCLK TN SWDET$HEN

#E: EAREMBERNXIR, LIFE VDD-VSS ZIEAGREHERH B AREN M REESRE R

(0.1uF £H) -

nfa
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6.1 ARM® Cortex®-MO+P#%

ARM HJ Cortex-MO+4L 2282 ARM ISP EHITIRAR RGN —K=R. BRET —MEREHTE
BEEHELSIMEFMEINEERNMNER, FErRREEEATE MRS RSN R PE,

Cortex-MO+AbIE2EH) 32 i RISC 4IRS, IRERHMAEME, BHE ARM AZHNS T, X5ITF
BN TEANE 8 fLF0 16 g8, Cortex-MO+QMBESEEH 32 iRHbt 4k, FHEzSE%% 4G,

CMS32L031 KA#ARK ARM A%, ELt5ErE/R ARM TEMZKHERE.

6.2 7Riifss
6.2.1 [AfF Flash

CMS32L031 BE T AIi# THRIZE. BRANEENNTF. EBWTIEE:
> BEFMPBELE 2K FiEz(E.

> 1KB ER#IE Flash 7Zfi#s8

> TETER, BRA/NR 512byte, HEFRETE] 4ms

> X#%byte. half-word., word (32bit) 4%, “wiZAtE 24us

6.2.2 SRAM

CMS32L031 A E 4K EFHI#ER AN SRAM,

6.3 HE5EE DMA $=HI3%

M EEERE DMA (Direct Memory Access) 15HIg5, BEWSLIIAFER CPU MRS Z BIHITHIEE
ERIINEE

> IHEFBEINEITIRERETE S DMA, BELINEITEE. ERTERA A/D HITRISCATIEH.

> EER/ERSUE At s B EE A (flash FusifER BRVMIEE, EEMIE flash AHZER) .

> I AMEEERER (EEEFEEREN, EEEFER, REXEXUREEEER) .

6.4 BXRDITHIZE

BREE IR SN E T RE M Y S SN NE ThREM AR < ER E S AMSCIIANMER CPU MEREHIT
SNEIThBE Z [BRYIMEIETT -

BXBEHIES A A T IRE -

> BEREMHESHEER—E, SSINEDIRERIEXE.

> EfEA 158, Efmk 3.
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6.5 MHMLZEMER

FHih & 4 BB R A= (e CPURMSMNE TR HR (AT SRRV ERER . B LU 3M R GRS S FIRT SRS RS

6.5.1 ERYGET ¢

> XURHEE: sEBIASIH (X1FX2) EFIERSTE 1~ 20MHz R HIRSS, H B REBE TR
EREIR 15 S o & & EMSTOP{F IR HIZ 1E

> EIERABIRZSE (FIROCO) : ﬁbuiﬁ_ﬁ;ﬁ TIREMEHITIRS . EMMRENR, CPUBIALLL
SR A IR H RS AT ST IRIT T, REBEPT REERIES K HZ IR EHIOSTOPILIEIRHIZIE. AEiBiT
EIRA IR S s MR IR S FRERUE T HRENNE. REMEAN64Mhz, EEL1.0%

> HSIHE (X2) MASNEBRETER:  (1~20MHz) , HHEEBREHITRERER §453EREMSTOPHLEF
SNERE R GERT AN B AT -

6.5.2 BIRGHI#

> XTURHER: REiBidL5IB (XT1RIXT2) #E$E32.768kHz ISR ES F2 4 32.768kHz AU AT 4hRSS,
H B gE1@ 3 EXTSTOPLLFEHR S =10
> ESIE (XT2) MNSNERETEh: 32.768kHz, F HEEIEITIREXTSTOPALIESERATEHAYIN B 9 TR

6.5.3 {KiEPIER RS 25 Bl

> REASPIRHEE (KIEOCO) : =4 15kHzE{30kHZ (TYP.) HIRTHIRSS . T REIFRIR A SRR % 2 A
$AMECPU BYh. RBLUTIMNEREHREEIT KR M AR RS 8 B IS T :

>  EITAEREE (WWDT)

SCREFER (RTC)

> 15 {uElfRERTRY

\4
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6.6 FMIFEREE
6.6.1 #{EE 55\

VDD: 4MEREEIE, HETER 2.0 & 5.5V,

6.6.2 FERE{I

FEEMEE (POR) HBUTINE.

> AEERBRENTEAREAGES. RBIREBE (VDD) KFRMEBEE (VPOR) , FEEMREL.
B2, AR TIEBRECER, B EERNE RS EIMBEMRIFEMRE.

> BEIRERE (VDD) FftMEE (VPDR) #iTHtE, HVDD <VPDR B, FHEAIFELES. B
2, ERIFETER, ARENTEREEER, #BEREEREN, SiE@idEERNERE
INPEMEEABMRES. MRESHARIET, LIRARFRBEESHRER TIEBRETEA.

6.6.3 F3 42

B 40N B BB iR I F 5 IR E B I TR FHEME E (VLVDH, VLVDL, VLVD) . BEE#M (LVD)

B ER B LU TR INRE
> JSEEEE (VDD) FSMEE (VLVDH. VLVDL, VLVD) #1THEAR, =4 RERE sk hinig
KIES.

>  HREEBEMNEMEBEE (VLVDH, VLVDL, VLVD) BEiBidiiInF &M e .

R RERERERXPIET.

> HEFEEAR, ERBTEBRETEER], LSURIEEEGNEREEMNBEMFRFEMRTS. HE
R TRBERT, AT IERESEER, HBERERERIER, & BB ERNERIIMNIE
WERNELRTS.

> T{ERESCEREAFENFHHZEME.

A\
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6.7 {KIhFEERR

CMS32L031 Z#FAFMEINFEE LUR AT, BaIEtEE, o FHAMER 2 B Sl & ERT R

> ERER: BIHITERRESHENEREZER . EREXZIFE CPU BITRHRIER . i ERIRIE
XAT, MRESRZRGHARZEE,. SRARZRIE R RGN MRZEBEERS, B
WiEiRSE . RAREX AL TERREZIREEREXNER, EEEBERI PENEKIANE
T iR IE s E BN E TR SRS TR 2 —MAXRIEN .

> REEREN: BEHTREERESENRERREN. REERKARF LSRRG MRS
B EMSEA RS SRR S H BF LB REMNER . SEAIBE MRS TIERR. BAR
FERERR IR REE T R BTE K RARRR, FRLABRERETEIBNIZIT. B2, & X1 FeIERT, BAER
PR EERR R ERHRIRH TR ENFRHRE, MR- EZBE PRI RLIE,
WU REIR IR -

AEEM—MIENXD, FEH FESMEREEFEFEBRTFREAFIRATNAS, FETRFEON @
tH i 1 B3 L $9 75 2R AN de) H 22 2R B0 IRTS

6.8 F{IhaE

UM EEEENIES.

1) iBIIRESETBS|HIININERENL,

2) BEEERSRIIEFRIEEN=E RS 4L,

3) @ EEBE{ (POR) HIRHEIFREEFEQMEEMELR~ENEENL,
4) BIEBEENBE (LVD) YRR EFMGNEEME R~ NEBE L.
5) ERAMEFBRIEEIRMAZEREBENL.

6) EFEBEEEFMEEmMAERNIBEN.

7) BRHEEHR

REMEMFSNIELAER, EFEEMESE, NS7EHIE0000H F10001H eyt FFIaHITIZR

6.9 FhHETThEE

Cortex-MO+&LI22E A E T i EE1 8 hEiEHI B3 (NVIC), X &R £ 32N P BHER (IRQMIN, URINF AR
HHET(NMIN, 35, AEBREIHZIABRE.

A= X322 A R R BT K (IRQ)MIN T A F R BT (NMNEIT TR, L REFE2N AT R #k hHTiR,
AR —N AR R BR . SPETRAY SERRN B = i A ] .
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6.10 SERIEFEh (RTC)

SERTRER (RTC) BLATINEE.

> BB%F. A, EH. B, DB SHFETHEE.

> EEBEEGENEE (BHR: 0580, 18, 14%h. LR 1H. 17MA)D
> R ETIIEE (Fsh: 283, DR 28D

> 1HzHI5| RS L Th BE

> THEBEIRGATE E E RER A S SEARTCHZ TR

> SERTETERHRETES (INTRTC) ReR{EREERER A MESR

> IEHKSCERETSIIENRE

REERIFRIRGHM (32.768kHz) HEERGFFINTINMEA RTC RIBITHMHIERT, FREHIT
F. B 28, B, DB 8RR HiEFREABIRER[ATM (15kHz/30kHz) B, REEERE
TE B B R THBE -

6.11 &I 1MERS =

1 @& WWDT, 17bit B VAERZBETENFEBIRETHEIT. B TAER S LUK ZBIR % 55 A ¢
(15kHz/30kHz) &1T. BITRERSEATHRUEZEFKE. ARNZIFEFRER, FERAREMES.

TR IFRFE AFREF LT

> HEIREMSRITEE A E LR

> HXERENSNAIFEFR (WDTE) HITLAR(EIE S

>  HHEWDTEEHHFRS “ACH AN AR RS

>  AEEOXHEAELY WDTE S778 5 HER

6.12 SysTick ERE8

XN ESREXIHRMERG T AN, BHATLMEA—MRERER T HERER.
ERNRRA: 24 (ERITHRBRERNDITRERER 0 B, BARKNARSHEIR~E.
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6.13 ER}EE timerd

AFEmAE R B8N 16MER ZFAVER 2R 2T (BIA MimerdiZil) . BN16(ERSMRA—"B1E", B
ARAEMIZI R ER R, thEEEE S MBERIESRINERRTEE
BXBVRENIFAANS, FERTR.
ABEE TINRE ZIBEK NI TIRE
o HRARPIL

E S e PWMIH

75 3R : Ko
ShEREE ¢ 23S ZE Eh

SRS

MNBKOREI RN E
MANESHE/REFEERNE
IR RS

6.13.1  MIIBEEBITIhEE

M7 REEITHRERENZHMBESTEXNNFEWM AL EREERENINGEE. MIREEITIEERE
RAELA TR :
1) [EFRERR: ERELEEER~ESE (INTTM) BEEERES
2) FRML: BHSEINTIM hERE, miffk®ist, NERRELSIE (TO) Mit50% S=EEREK.
3) SMBEMITHER: MERFEMASIE (TD AEWANESHARLAEITIHE, MREFMERY, #EE
AR5 BT E T 8RR .
4)  SENFRTHRE: XERSERMASIED (T BVMARSEHITO, ARENAMLSIE (TO) .
5) MIARHREFRAGNE: FEERFBASIE (TD BEABOHMESHBRLLEF BT EHBET— D BKod
HABBULBIIRITEUE, NN SN RERE.
6) WNESHE/ KEFEENE: EEFNFIEWASIE (TD HBANESH—MLEFRITEHFHEES
—MOERERITRE, AMUEBRAESHSEFRERETFHEE.
7) REIRVHEER: FEERESREASIE (T HNEANESHERLATGEITHF EELSSEEERHEE~E
.

6.13.2  HEERKRENZITINGE

ZREKINBITREAE T ITRIE (EETH BANEEERR) MNERE GENTITBEEITIE
FE8) AEKIEMNINEE. LBENKINEITIREREUTIER
1) BREARBOPEIL : F2NBIERITER, 4R ERIERIRE it B R A0 Rk TR A B A & Bk .
2) PWM (Pulse Width Modulation) #iti: F2/NEERITHER, EMEEEEIRE B S aIpkH.
3) %EPWM (Pulse Width Modulation) #ith: &E@IH RPWM et BFERINEIZBEFMZMNE
BiE, UEEBRPERRZTHEESSLERPWMES

6.13.3 8 (L ERT S EITINEE

8L ER RRIBITIRE AN 16 E S iBIE AME2 S ERT SR BB ThEE. (REEEARELIFIEIES)
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6.14 15 {AIiE)PRERT 3%

AFERMAE—MNSLERRERSE, AIIREAIRENEEREERRZEFET (INTIT) , ATAFMNRERER
PRI P IRAEE,

6.15 B sy /NS 25 46y L da i BE B

B e h 421 25 A TR SN ICHR Bt o, BES3R4a E H I 25 A T L ARG RR3RR 75 K . EET]A0S IR
LIRS S E SRR e (2i@E) .

6.16 ERASBTEINEAT
AEBAE2NERSRTRLNET, SMNETEZE4ANBITRINERE. ESSIFRESPI. #E5SPIFI
UARTHYBIETNRE. RIBEINEEDECIA T :

6.16.1  3LZkHITEO (FH5 SPN

S5FFig&MmE R BRITA (SCK) EIH I THIRR A X FIEU

XRFEALZBITER (SCK) | 1RKKERITHIE (SO) MIFZWHRITHIE (S HIKBELHAITE
EMRHEZEEREO.

(BB Y A& X FN3EU)

> ThISESHHIBIRKE

> REMBFWEAREREES]

> MSB/LSBftsLRYiEF

(A2 )]

> EIEgENERIERE

> RN/ BT SRR AR LT

> E SRR ANEIE N M ES T E B R B A
> RAKEERE

F#EiE(E: Max. fCLK/2

MWEBEIE: Max. fMCK/6

FRUTTAE
> FEREEESRORNE, IR eE

(SRR ENARE
> mhiEIR
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6.16.2 HMIB FixIhEERY SPI

THNERIEMAINGERISPISRITEERED. X2FERA—INEBRIZEEMA (SSD | 15Z£17E4 (SCK) |
15KEBITHIE (SO) FIEZFWSRITHIE (S HAZBELFTRENFMELSEEED.

(BB RY & 15 FR3EUA)

> TS ESNMBEKE

> AEMBRHIEAEAES

> MSB/LSBftfHiEF

> EREMBRHENBETIRE

(R izl

> N/ BT SO AR LI

> HMS SRR AIEE R R SR A B R ) HR
> BRAEERE

MBIB1E: Max.fMCK/6

[PEFTNRE
> fRIRLERAPET. Zeg s T

FEIRA RS
> mhiEIR
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6.16.3 UART

BT RITHRIELE (TxD) FMBITHEIFW (RxD) H2&4&i# TR LBEMINGE. FRX2KEEL, &
iR (BERAL. BiE. FEREMAMEILAARKR) SEMBERH#HITRS (ERRAIEEER) NEEL
EAEN. EdFERAEER (BEEE) fEKER (FGH@EE) H2MBERIMENTUART BIE,
B gEE I H A timerd BT FISMERHHT (INTPO) SRZFFLIN-bus.

(BB R & X FR3EU)
4L, SUEH R BIEKE
MSB/LSBfiFcHIiE
BEMBFRHENBEFEE, RBAIERE
FERIGAIAOR I, FEIRIETRE
(e Tk v 16 1 N = v o o

YV V V V V

[hERThEE
> fRIRLERAPET. Zeg s T
> R, FEREERSE @ EIR 5 A EIR DI

[FE IR MRS
> R, FEREER. HEER

[LIN-bus L&

> MRERES RN

> [Bf@iH (BF) A9

> REISHNNE. BISFENTE
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6.17 ¥REHRITIED IICA

$BITEO ICA BT 3 MR :

> BITELEEN: XRATAHITEITEENNEN, 8EEKINFE.
> 12C BREER (ZFZIEE) . WIRXBED H1T788 (SCLA) FMBITHIERLZ (SDAA) HI25 %,
5% /MEEFHITOHIESGE . FHEI2CREEN, FITRSHERITHIRREZ LANBREER
© FREREMT. ¢ HblE, ¢ EEEBEEIER. © BIE MY EEEH. NBREEREEMS B shienE

RIS FEIE . REETIthTh

BEEIML A IEFRYI2C R &ITHIER Y. EABITIEZOICARSCLAS]

BIFISDAAS | I F{ERIRFT B, PRASBRITR A BITEIR R L EZ LB,
> MREEER . AXREERER D, HEKEIkETSENT BEEE A hughite, gEildd 4 T
WriE>K1ES (INTICA) ERRIRERERIER. BEIICAITHIFESR[HITRE.

6.18 R ¥ (ADC)

AERAE L2 7 HERIR IR R SARADC, AR ANER AN FE, IHFZELILNMEERNRIN
ADCHEIUIN (ANIO~ANI14, BE{RSES|HIE) . ZADCEBLATHITIREE:

> 12{USrEEER . FEHMEEEL 42Msps.

g AR XIFREGMEL, BHRMAANSIRESTIOEHME
BIEEEE: IIFRBIEEENLEETERMER
AR RIS RAES R

TEBE: X#2.0V<\VDD<55VA T {EH ESEHE
ARNAEREBRE (1.45V) FIREERS.

vV V V V V

ADC gEiBid TIRRRR A SR ESFAD T,

S BRI TR IS S5
e WL TS EER BT AR RS i 2 SR FFAE B
o W R REIRS T, BORNEEmERERaE, 2T
BiHMLSHRRL ADE R R B AT B T LS i
RIS SEARLMBEREBIA N, BHTADEK.
BB TR . SRR XA BB BORE I N FEATA/D . BESERANIO~ANI14 R 4T
e HIANBIEE SRS«
- 8 REEHHES o BT T LR ADEE 2.
R
: LR B R o BB TR ADES IR, B BRI AL
e N e AR B Al RS e IRE, SORERTEREMIn{E 913 57 ek, FEHasisy
L LB e T S MR NA

www.mcu.com.cn
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6.19 ELE:EE (CMP)

A7 RAE BB EECMPORICMPL, BB TINAE:

REE LR SRR, AR REE NS E LB SR E DR
RELR E B R RSN B E R R WA FIA R E R [E .

RE 1M AR TH PR B IR BR HOIHPR B .

REAG T LB AR I OB RULIEH A P EE S .

REAG T LB AR IO B R0 H B EHE St BB EhiEHIRE .

YV V V V V

6.20 AMZ&HTARIKO (SW-DP)
ARM HJ SW-DP #Z#O0 f i@ BT AR T EEZEE B8R

WWW.mcu.com.cn 22 | 48 V1.0
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6.21 TLIhfE
6.21.1 N7 CRC E¥EIjgE (5iE CRC. #HA CRC)

IBId CRCIEEMNINTFHIBIESEIR .

BEIRIEARIMAEMERZSG, S3ERAUT2 1CRC.

> EIRCRC: EVIEWIZEFT, 8FILCPUMEITHASRREEMMENEX.
> @M CRC: £ CPU &B1TH, TRTFRBNEFEXMERTZREMNRE.

6.21.2 RAM F{BRILEIRMEMTHEE

i RAM HiERY, 1A BRI EIR.

6.21.3 SFR {R3#FIhgE

BilEE CPU iz 5 EEA SFR (Special Function Register)

6.21.4 IAEEEFHERTFERNTIEE

SN IEEFERXE CRAFMINXESEFRZROXE) BIEEEFR.

6.21.5 SAZKMIHEE

BEfE A timerd BT BN CPU S 5N E RS A $h5ER .

6.21.6 A/D MR IhEE

BIEXTAD #FMEBBAIE (+) EEBE. fa (-) EERE. BEEMNEE (AND | BEEARSFHLHE
EARREREEREFHITAD FHRAEIIAD FEHRB[HITEEN.

6.21.7 HN/Hidim OB FHNHES B FENIEE

N WMtim O AERE, RS IR BT

WWW.mcu.com.cn 23/ 48 V1.0
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7.1 BRI IR %
MCU BRI SN B B R s R EIES E W T :

VDD

ar HLIEETHR 7 T HE 7 P 1~1 ORK 4 bt PELANS. 7ur et 28 4 RRRC G0 28 5
Ul VDD

D

EE[T e
T-t?uF To.mF L L

- Vss
; SCLA - SCL
X1 SDAA SDA

10pF

] 1-20MHz
10pF
- X2
Il : XTI

v |

1 32.768KHz

I
i XT2

A MR Y i
VDD

,”Iji
| l RESETB

—
||
|
(=]
c
m
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CMS32L031 ##EFA
=
7.2 HBImABEESEE
(TA=—40~+105° C)
e oE e BEE B
FERE & VDD - 0.5~+6.5 \Y;
PO0O~P02, P10~P13, P20~P26, ‘
MABE VI P30~P37, EXCLK, EXCLKS, - 0.3~VDD+0.3 *1 \Y;
RESETB
P01~P02, P10~P13, P20~P26, e 5y
e E VO P30~P37 0.3~VDD+0.3 v
e -0.3~VDD+0.3 # B
RN VA ANIO~ANI14 0.3~ AVREF(+)+0.3 *1 2 v
E:
1. T8t 6.5V,
2. AID ¥#3TR A EERRIT AVREF(+)+0.3,

pay=1
TR

BIfEREIME Y 1 N EBHE BT A K ATEE, HAEFHI~RNRE. ENRRIEERTHE
BrEmERYEM RGNS EE, ©AENBITEENRESTER~m.

#ix:

1. R BHFAEENERAT, ERSIERFERGE OS5 A EER .
2. AVREF(+): A/D ##s80iE (+) EEHRE

3. ¥ VSS{EAREERIE.

www.mcu.com.cn
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7.3 B HRABRRHEE

(TA=—40~+105" C)

e oe 5 BEE B
IOHL FASIH P10~P11, P20~P26, P30~P37 - 40 mA
- . SIfI&ET P10~P11, P20~P26, P30~P37 - 170 mA
e A R ——
IOH2 ]l P01~P02, P12~P13 “05 mA
BIB& T ' -2 mA
oL1 FASIH P10~P11, P20~P26, P30~P37 40 mA
T SIfI&ET P10~P11, P20~P26, P30~P37 170 mA
T S31m 1 mA
IOL2 - P01~P02, P12~P13
SI& 5 mA
BETiTh
T1EMERE TA - - 40~+105 C
= N7 e
RERE Tstg - 65~+150 C

AE: EREMBETSH 1 MnEBREBEEN KR ATEE, BARER~SRNRE. BNRATEER
FIRELA - M RYIBEM SR EIEE, YAENBIHEEIRETER~Mm.
#1: ERAFIEENBAT, SRS e IEERE.
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7.4 #RHEEREE
7.4.1 X1, XT1%HE

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

mE IEIRES 55 MIN TYP MAX B
MRS IRES/

X1 BRI (f § 2.0V<VDD<5.5V 1.0 - 20.0 MHz
-J-fq]ﬂﬁ_%J'J i( X) EIEEI'TZlSll;;—_!l:#E’:'%

XT1 B ¥RSH R (fxt) mR RIS RES 2.0V<VDD<5.5V 32 32.768 35 kHz

E: ARRRHEBHIIMERISCE, ESHITREIESER AC 5. BEERIERSE A TRERKE
BT, HFHEEMARHEEEER.

7.4.2 REpRHERFF1E

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

1B RES 3G MIN TYP MAX B
SR A ERR A 2 IR ST R (FIH) *12 1.0 64.0 MHz
Ta= - 20~+105°C -1.0 +1.0 %
iR A BB B BT S ST RAE B
SR A RS RS AT SRS Ta= - 40~ - 20°C 20 2.0 %
P R 5 22 BB SR (1L 10 15 20 kHz
AWEN o =] bkt Tl ( ) 20 30 20 KHz

E:
1. BT 9 ik 1 SR I AR % B A ST
2. AFTIRCHEEAEE, IESHITIIENES M AC %51t
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7.5.1 S| BPF%E

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

e oEs e MIN TYP MAX ==K {v2
2.0V<VDD<5.5V -10.0*
P10~P11, P20~P26. P30~P37 —40~+85°C 2 oA
Byb1ASIE 2.0V<VDD<5.5V 3072
IOH1. 85~+105°C ‘
rjﬁqqu ZOXEVDZEEEV 1350
EE,I}IL <700, E3 —40~+
SIHIEIT (HZEE<70%A33) 2 OV <VDD<55V oo mA
85~+105C :
OH? P01~P02, P12~P13 BJ 1 NN5|H) | 2.0V<VDD<5.5V -0.1%2 mA
SIBIAEIT (HZEE<70%R1*3) 2.0V<VDD<5.5V -1.5 mA
E:

1. LiEE]”E FEM VDD 5B EIH S 5 | B R IESS 4 TAERIERIRE

. TPEEBI AITHERE.
3. X2 ATE<70%&F M BB RE.
BAGEE>70%RMEEREEBUTHHERHITIHE A=A n% BER .
 SIEIE&ITEIE B R= (IOH X 0.7)/(n X 0.01)
<#EHIF> IOH =—10.0mA. n =80%
S|A TR BB = (-10.0X0.7)/(80X 0.01) =~ —8.7mA
Z3HMERITSELSTEEME, MEFAS RIS RASFERLEHER.

#i1: ERAFAEENBAT, SRS e EERE.
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(TA=—40~+105°C, 2.0V<VDDs<5.5V, VSS=0V)
e oe £ MIN | TYP | MAX | #{i
2.0V<VDD<5.5V 20.0*
P10~P11, P20~P26. P30~P37 —40~+85°C 2 oA
Byh 1 SR 2.0V<VDD<5.5V 8.5
~ ° 2
VY
REE it R  _A0~+85C 150.0
AiEL 3 AN z'3 < 0/~ A1+ 3
== £E5IMA T (HZEE<70%HT*3) > OV<VDD<55V s mA
85~+105C :
oL P01~P02, P12~P13 BJh 1 /N3|B 2.0V<VDD<5.5V (?gf' mA
2W3IMET  (HTEE<70%ET*3) 2.0V<VDD<5.5V 5.0 mA
i

1. X ZENERRAR L SIBERE] VSS 51 RIERR M TIERBIRE.
2. T g SITHIEIRE.
3. XZ “HTEE<T0%EM" By LEIRE,

BMAEEEE> 70% RMIHEREEAUTHIHERRITHE FH=8ch n% BIER) .
 SIEI&ITAYIE B R= (1OL X 0.7)/(n X 0.01)
< EFF> 10L= 10.0mA. n=80%

S|B&iAYE B 7= (10.0X0.7)/(80X 0.01) =~ 8.7mA
Z3HHNERTFT2ESEZEME, MARSRITENFRAFEEULRER.

#1: ERAFAEENBRAT, SR3IMESERRD I MaEFERRE.

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

s 5 Ealii MIN TYP | MAX | $fi
P00~P02, P12~P13, o
o 4 N B VIH1 P20~P26. P30~P37 FEEEHFAA 0.8VDD VDD v
VIH2 P10~P11 CMOS #iIA 0.7VDD VDD Vv
P00~P02, P12~P13, o
Empmamg | P20~P26. P30~P37 FEEEHFAA 0 0.2VvDD | V
VIL2 P10~P11 CMOS #iIA 0 0.3vDD | V
& FEREHAEENBEAT, SMSIMEMEMGED S EER.
29 / 48 V1.0
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(Ta=—40 ~ +105°C. 2.0V<VDDs<5.5V, VSS=0V)
e oe M MIN TYP | MAX | #f
4.0V<VDD<5.5V, VDD - Y
[OH1= - 10.0mA *1 1.5
4.0V<VDD<J5.5V, VDD - v
VOHL P10~P11, P20~P26, [OH1= - 3.0mA 0.7
S P30~P37 2.4V<VDD<55V, VDD -
ELAR L IOH1= - 2.0mA 0.6 v
2.0V<VDD<5.5V, VDD - Vv
[OH1= - 1.5mA 0.5
2.0V<VDD<5.5V, VDD -
VOH2 P01~P02, P12~P13 IOH2= - 100 1 A 05 \Y;
4.0V<VDD<5.5V,
[OL1=20.0mA *1 13 v
4.0V<VDD<5.5V,
IOL1=8.5mA 0.7 v
vous | P Fee | eaSime e os | v
fFee 4t FR R 2.4V<VDD<55V, 04 Vv
IOL1=1.5mA )
2.0V<VDD<5.5V,
IOL1=0.6mA 0.4 v
2.0V<VDD<5.5V,
VOL2 P01~P02, P12~P13 10L2=400 1 A 0.4 \Y;
I LIRESEEREA-40~+85C,
i ERARIMEENERT, ER3IMBIAED S MNBIHER.
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(TA=—40~+105°C, 2.0V<VDDs<5.5V, VSS=0V)
I e 1 MIN | TYP | MAX | Bfi
P00, P10~P11, P20~ ~
ILIH1 26, P30—P37 VI=VDD 1 nA
- e ILIH2 RESETB VI=VDD 1 A
SR T S !
P01~P02, P12~P13 VI=VDD, #NimOFFMR 1 A
ILIH3 (X1, X2, EXCLK, B S N\ BT .
XT1., XT2, EXCLKS) VI=VDD, EiEigiRasht 10 nA
P00, P10~P11, P20~ ~
ILILL P26, P30—P37 VI=VSS -1 nA
TS ILIL2 RESETB VI=VSS -1 nA
P01~P02, P12~P13 VI=VSS, AR OFSND 1 A
ILIL3 (X1, X2. EXCLK, B g N\ BY 8
XT1, XT2, EXCLKS) VI=VSS, EREETReSAT -10 nA
N P00, P10~P11, P20~ ~ T
Mt vz RU Bo6: P30~P37 VI=VSS, #Nin Rt 10 30 | 100 | kQ
RIER T hIEE PR RD P20~P26, P30~P37 VI=VDD, #iXNifORT 10 30 100 kQ
#F: EREHHNEENERT, S5 RG O S| BAYEFEMHERE.
31/ 48 V1.0
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7.5.2 IR

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

mE oe £ MIN. | TYP. | MAX. | {i
fHoco=64MHz. f,=64MHz 3 2.2 6.1
SERLIEFE | fuoco=48MHz. fiy=48MHz #3 1.9 54 | mA
| &7 fhoco=8MHz, f;=8MHz 3 0.6 1.4
DD1 g
1K - BN 0.9 2.8
BERERGE | fye20MHz 22 mA
EiERTR 0.9 2.8
. MNTTR 65 80
BIRGRTEPIEIT | g p=32.768kHz £4 uA
B SUB EERIR 65 | 80
foco=64MHz. fi;=64MHz *3 1.7 3.6
E B EL EIRA IR SRS fuoco=48MHz. f=48MHz *3 1.4 2.8 mA
| BEIR fuoco=8MHz, f;=8MHz *3 0.5 0.8
DD2 g
B BINTSS
. INTT R 0.7 1.4
EEERGRM | fux=20MHz E2 — mA
EiZAIR 0.7 1.4
. BMINTTH 0.7 | 125
BIRGRHMEIT | foup=32.768KkHz %5 \' : uA
EiZAIR 0.7 | 125
TA=—40°C~+70°C VDD=3.0V 0.45 | 3.0
| 5}6 5§?EEER _ ° ° _ UA
DD | fgist oy 7 TA=—40°C~+85°C VDD=3.0V 0.45 | 5.0
TA=—40°C~+105°C VDD=3.0V 0.45 12

*:

1) XZRE VDD MRHER, S8MASIBEZE N VDD & VSS KSHMINRER. TYP {&: CPU
LFRACHIESNIT(IDDL), HAEGEIEILIEERR. MAXAE: CPU &F£84MITEME(IDD]),
BEESMETIERR, BREERE AD 3#8E, LVD B, /0 inOMUKERER EhiskE THEE
EI‘JEE;JIL; BB E NS HIENFRRIER.

Wﬁﬂﬁz%%g%l]m'J'%éfT:H'I%MHJJ:?}ﬁ%E’Jl B

F ARG R E L TRSHRE R .

mﬁrs#h‘v,ﬁ BRFEIR E ARG AT L IRSHAVIE R

RAEIRH 25 M =IR F RGETHME LR SHRY B R @..:.m&lJ RTC E’]Eﬁ,/ﬁ; B2 T@,n/}u.iu 15

AT FIE | 1 ERT R A E A

2| RTC, 15 fiE)f@ERZEME 1RERRATEIR.

REREREN PRI RGNS TR ERRE, 152 REREN PRI RZA S TR ERE.

St

2)

3) 1
4)
5)

IS

(M
HWHWHWH

¥ oy F@m oo mob oo g

EI
6) K@
7)) BXH

._I

S
NH}FHFHF

<
=

it

%E-

1) : RIRA RS2 RIS o ER

2) fsUB : BIRGATHIRER (XT1EH RS SRER)
3) fok : CPU/SMERE HAIAT$hoMER

4) TYP. ERRERMHETA=25° C.
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(TA=—40~+105° C, 2.0V<VDD<5.5V, Vss=0V)

23 f—'f—% i MIN. TYP. MAX. Unit
IR 7 L EEER IFIL = 0.2 uA
RTC T IRTC 123 0.04 uA
15 fAIEPRERTEE TR T 124 0.02 uA
& PUERR TR WDT 125 fiL=15kHz 0.22 uA
ADC HS &R @64MHz 2.2 mA
. ADC HS &R @4MHz 1.3 mA
D %4jpse 32 16
AD SRR ADC ADC LC #%@24MHz 1.1 mA
ADC LC #&R@4MHz 0.8 mA
NMERPREIE R E 60 100 uA
ErAseE T ICMP 19 FNEE
RERLIEER c Rkl pae——"— 80 | 140 uA
LVD T ILVD 17 0.08 uA
S
l) ﬁfEE/)l JiVDD E,] EE./}n,o
2) XESRAPIRFZRMNERARGEELEREHER
B3

3) inE/\/ﬁiJa-H‘J‘H‘J‘%FF (RTC) WIEER (I @@m%@m SAIXTL RHEWHWITIEERR) - FEB
ITHER S EERR N P SR ATHIEITAIE AT, HITHIZSAER{E IDD1s&IDD2N _EIRTCHYE.
BN, HEFMIERIIRFH T, AN EIFIL. BIRSGE S TRAYIDD2E & SERTATshAY T{EeE

pray
/Lo

4) EXERRRBF|ISMEFRERSFER (FMESRENITIRHZMXTIRZEEMN TIEERR) . £E1T
ER S HEREN P LIS ERERSFEITHERLT, MiTHlsEaER{ERIDD1sHIDD2N EITHE.
o, HEFRRATIRF S0, S0 EIFIL.

5 XERRIBNAER[HER (BSEREAIBIRSHFNTIERR) . £F VNEHIZEITHER
T, WiEHIRFHER{EHIDD18EIDD28 & IDD3fN L IWDTHI{E.

6) XERAMBIADRKESFNER (RPEETEHTMENMENARE) . AETENHHFERER P
AID¥#RTITRER T, HIEHISAEIR{EAIDD1sEIDD2/N LIADCHIE.

7) XRRREILVDEIAER. FELVDEIEITHIERAT, MITHIsEaIEREANIDDLIsEIDD25E
IDD3/iN_EILVDRY{E.

8) XERRIBID/AHEIMBIER. ESTEAREBERERPD/ABRBRBEITHERLT, MR
A IDD1EEIDD2/N L IDACHY{E.

9) XRAMRBILLBZBEIBER. AHLREBERETHERLT, MiTH 28R RENIDD1sEIDD25
#I1DD3jiN_EICMPHYE.

#iE:

1) fu: RIRAFHRHIRAIBT$h5REE

2) fsus : BIRZATHPSRE (XTIRTHPIRHINE)

3) fok: CPU/SMNEIREHAURT SRR

4) TYP. ERRERMHETA=25° C.
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7.6 AC ¥t

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

=] s £ MIN TYP MAX B

N FRGAH (IMAIN) IE1T 2.0V<VDDs5.5V 0.015625 1 us
(RFRIE SRATRIIED Lk rep—————— #(7 | 20vsvDDs5.5V 28.5 305 | 313 us
it fEX 2.0V<VDDs<5.5V 1.0 20.0 MHz
PERRRIIIAE fEXS 2.0V<VDDs<5.5V 32.0 35.0 kHz
ARG HEAGS | X 2.0V<VDDs5.5V 24 ns
fReeF 5 tEté;'LSS 2.0V<VDDs<5.5V 13.7 us
T|oo%7%;$:ﬁg)\ﬂ’ﬂ tTtlT'TL 2.0V<VDD<5.5V 1/fMCK+10 ns
1000 ~ TO03. 4.0V<VDD<5.5V 16 MHz
TO10 ~ TO13 Hukh fToO 2.4V<VDD<4.0V 8 MHz
2.0VVDD<2.4V 4 MHz

4.0V<VDD<5.5V 16 MHz

CLKB;ﬁ;Egﬁéwm fPCL 2.4V<VDD<4.0V 8 MHz
\ 2.0VsVDD<2.4V 4 MHz
qﬂ%ﬂﬁm,ﬁfﬁ@qﬁ “E"I_'?L INTPO ~ INTP11 2.0V<VDD<5.5V 1 us
RESETB WK FZE | tRSL 10 us

ZE: fuck: timerd B TR TR EhSHER
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0 Cmsemicon’

CMS32L031 #i2FM
&b
7.7 SMEITHhEEFFIE
‘ —
7.7.1 BRAEORT
1) UART &3
(Ta=—40~+85° C., 2.0V<VDD<5.5V, VSS=0V)
MAG1E "
=] & B
MIN MAX
fMCK/6 bps
'ﬁ%ﬁﬁg 2.0V <VDD <55V %j{1§i§ﬁ$ﬁﬂi¥i®1ﬁ 106 Mbos
fMCK=fCLK : P
(TA=+85~+105° C. 2.0V<VDD<5.5V, Vss=0V)
Mis1E ~
=] & B
MIN MAX
fMCK/12 bps
fRIXIRER 2.0V <VDD <55V B AR R IR E 53 Mbps
fMCK=fCLK :
2) =%k SPI#EZ (FITHRZ, AERETEPiaE)
(Ta=—40~+105° C, 2.0V<VDD<5.5V, VSS=0V)
—40 ~ +85° C | +85 ~ +105°
HE e S C BB
MIN MAX MIN MAX
4.0V < VDD < 5.5V 31.25 62.5 ns
2.7V < VDD < 5.5V 41.67 83.3
SCLKp A#AEtE | tKCYl tgﬁgﬁ;
2.4V < VDD < 5.5V 65 125 ns
2.0V < VDD < 5.5V 125 250 ns
tKCY1/ tKCY1/
4.0V < VDD < 5.5V >4 gt ns
tKCY1/ tKCY1/
SCLKp BMEETE | tkH1, 2.7V=VDD =55V 25 2-10 ns
RE tKL1 tKCY1/ tKCY1/
2.4V < VDD < 5.5V 510 550 ns
tKCY1/ tKCY1/
2.0V<VDD=<5.5V 2_19 2_38 ns
4.0V < VDD < 5.5V 12 23 ns
SDIp s &8 2.7V <VDD <55V 17 33 ns
tSIK1
(Xt SCLKp?1) 2.4V <VDD <55V 20 38 ns
2.0V < VDD < 5.5V 28 55 ns
SDIp {R#FATE] < <
(%t SCLKp1) tKSI1 2.0V < VDD < 5.5V 5 10 ns
SCLKp|—SDOp 2.0V <VDD < 5.5V
whniRe | KSOL C=20pF *1 ° 0] ns

i¥1: CRSCLKp. SDOp HiHZ&mnEESR.

EE BUBORAEREEENBORLEAEEE,

SDOp3|BIFISCLKp 5 | B % Joil & Bk H AR K

1 SDIp 3| & B E RN Z R+ BI%
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CMS32L031 ##EFft

QY Cmsemicon’

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

—40 ~ +85° C +85 ~ +105° C |
mE = & B
MIN MAX MIN MAX
40V<VDD< | 20MHz<fMCK 8/fMCK 16/fMCK ns
5.5V fMCK <20MHz 6/fMCK 12/fMCK ns
SCLKp M | ey | 27vsvoDs | 16MHz<fMCK 8/fMCK 16/fMCK ns
i) 2 5.5V fMCK <16MHz 6/fMCK 12/fMCK ns
6/fMCK 12/fMCK
2.4V < VDD <55V o 500 1000 ns
6/fMCK 12/fMCK
2.0V=VDDs5.5V and 750 and 1500 ns
4.0V < VDD < 5.5V tKCY1/2-7 tKCI 41/ 2= ns
- tKH2
SCLKp @/fk | = 2.7V < VDD < 5.5V tKCY1/2-8 tKCY1/2- ns
RERE | k2 16
tKCY1/2— tKCY1/2—
2.0V < VDD < 5.5V 18 a6 ns
T/MCK+
s 2.7V < VDD <55V 1/fMCK+20 ns
A ecikon | iz o
( P 2.0V < VDD < 5.5V 1/fMCK+30 s ns
SDIp {R¥FATIE] 1/fMCK+
o SOLKpn | 1KS12 2.0V < VDD £ 5.5V 1/fMCK+31 6 ns
2.7V<VDD <55V 2/fMCK 2iMC |
C=30pF *1 +44 K+66
SCLKpI—-SD | . cr 24VsVDDS55V 2/fMCK ZK’i"ff i,
Op 5 C=30pF *! +75 3
T IR A8 2/fMC
2.0V < VDD <55V 2/fMCK C1E
C=30pF *! +100 5 ns

7¥1. CRSCLKp. SDOp MitHZ&mmEBa A,
FAEIEE R OMAER T ESNE O M EERNEFERS, 1ESDIp5|IEIFISCLKpS| BEREE F1E F 8N 0
25 H BI%SDOp 5| IEIF ABE R M HER .

4) M SPIER, (NBER, SMERRTEhIN)
(Ta=—40~+105° C. 2.0V<VDD<J5.5V, VSS=0V)

—-40 ~ +85° C +85 ~ +105° C .
=] = £ B
MIN MAX MIN MAX
2.7V < VDD £ 5.5V 120 240 ns
DAPmMn=0
SSI00 37 2.0V <VDD <55V 200 400 ns
X tSSIK
AfiE] 2.7V<VDD<55V | 1/fMCK+120 1/fMCK+240 ns
DAPmn=1
2.0V <VDD<55V | 1/fMCK+200 1/fMCK+400 ns
2.7V<VDD<55V | 1/fMCK+120 1/fMCK+240 ns
DAPmMn=0
SSI00 1245 2.0V <VDD<55V | 1/fMCK+200 1/fMCK+400 ns
X tKSSI
AfiE] 2.7V < VDD £ 5.5V 120 240 ns
DAPmn=1
2.0V < VDD < 5.5V 200 400 ns
FE: BiumOMABRRFERMEOHEERNFFESS, 15SDIp3|BIFISCLKp S| BERE 9@ B RN 2

MEEFH B RFSDOP 3 BNE R il F e R .
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0 Cmsemicon’ CMS32L031 HIEFH

7.7.2 BITHEO IICA

1) 1’C #rERT
(Ta=—40~+105° C. 2.0V<VDDs<5.5V, VSS=0V)

MigME
I H s EG =-Fva
MIN MAX
SCLAO B SRR fSCL KRS fCLK21MHzZ 100 kHz
BEnFHRYE I B E) tSU: STA 4.7 us
BENE R RFFAE *1 tHD: STA 4.0 us
2§ SCLAO AR REFETE] tLOW 4.7 us
% SCLAO AT fRiFhtE] tHIGH 4.0 us
HuREsIAtiE) (B0 tSU: DAT 250 ns
BIRRIERTE] (K3%) 2 tHD: DAT 0 3.45 us
NS L=FE Avil: b)) tSU: STO 4.0 us
Bz R E] tBUF 4.7 us
pa sk
a) TEFEFIRFHREFRFIEFREEERE—EEEKH.
b) HEIEFEZEAABEFERIEHD: DAT H&KE(MAX), EHITHNE (ACK) FHEEFHF.
#iE:
ZFEAKCh BELER) BWMAXEMLERRD (BEZ% ERBMEE) WENT:
FRERER: Cb=400pF. Rb=2.7kQ
2) 1°C PURIRR
(Ta=—40~+105° C. 2.0V<VDDs<5.5V. VSS=0V)
MiglE
H e &1t By
MIN MAX
SCLAO F iz fscL fcll‘f%%gﬁm 400 KHz
BENFHRIE S FTE) tSU: STA 0.6 us
BENE R RS E] *1 tHD: STA 0.6 us
Z§ SCLAO A{ERT R¥FFETE] tLOW 1.3 us
2 SCLAO A=t {R$EATE] tHIGH 0.6 s
WHRESIRTIE] (4300 tSU: DAT 100 ns
HIRREERTE] (R3%) 72 tHD: DAT 0 0.9 us
eI L= fEhva: ) ) tSU: STO 0.6 us
BT AR tBUF 1.3 us

E:
1. EFETHRFBRERTEF M EERE— KA.
2 A EBHEMEFRMRIEHD: DAT MRXEMAX), EHITHE (ACK) FEERFH.
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£iF:
ZEKXMCh GRELEBEZS) HMAX AR (BE%) EREHEE) AENT:
PRIFIER,: Cb=320pF. Rb=1.1kQ

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

HMigME
I H s EG =-Fiva
MIN MAX
SCLAO R $h3fiZe fSCL i%ﬁ%fi'f%ﬁi: 1000 kHz
BEhE R L T8 tSU: STA 0.26 us
BENE R RFFAE *1 tHD: STA 0.26 us
% SCLAO A{ERT {RiFHTE] tLOW 0.5 us
2 SCLAO AR fRIFHTE] tHIGH 0.26 us
& SIAE) (00 tSU: DAT 50 ns
HIRIRISRTE (£3%) *2 tHD: DAT 0 0.45 us
NS L=fE Aval: ) ) tSU: STO 0.26 us
Bk E RATE tBUF 0.5 us
pa sk
1. EFE R FHSRERFIRFHEERE— B SRR,
2 EE B EHEEFERIEHD: DATH&RAEMAX), EHITNE (ACK) FEEESF.
#iE:
ZFEARKCh BELER) BWMAXEMERRD (BEZ% ERBMEE) WENT:
R ARERIER,: Cb=120pF. Rb=1.1kQ
V1.0
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7.8 1RHIFE
7.8.1 A/D #2845

AID MBS

HEEmE E B E(+H=AVREFP FEEBEMHH=VDD
HMINIBIE HIEBRE(-)=AVREFM EHEBE(-)=Vss
ANIO~ANI14
N . S8 (2).
NEBEERE, BEERENRLEE SHe67.1(1) (2)

(1) IEFEEOERE(+H)=AVREFP/ANIO, EOEHE(=AVREEM/ANILIEYIE R
(Ta=-40~+105°C. 2.0V<SAVREFP<VDD<5.5V, VSS=0V. #rE(+)=AVREFP, . fE(-
)=AVREFM=0V)

=] = £ MIN. TYP. MAX. i:=Xiva
TR RES 12 bit
FAIRE AINL 126 sy 2.0V <AVRgFp 5.5V 3 LSB
120 4R
< <
SRS, ANIZ—ANI14 2.0V<VDDs<5.5V 45 Tmclk
#EmedlE E3  |tCONV 12053
BT R NEREERE. 2.0V<VDDs<5.5V 72 Tmclk
REERSENM B E
Tugigs £1 | Ezs 1207 54 2.0V SAVREFP 5.5V 0 LSB
wzlEiRE X1 | EFs 12031 5342 2.0V SAVRgFp 5.5V 0 LSB
magmize A1 ILE 1243 Sy R 2.0V <AVREFp 5.5V +1 LSB
Moytkiize £ 1| DLE 120 43 43R 2.0V <AVREFP <5.5V *+15 LSB
ANI2~ANI14 0 AVREFP v
. CEES LT Varn JE2 v
ERNEE | VAN (2.0V<VDD<5.5V) BGR
REERENHEEE V 2 v
(2.0V<VDDs<5.5V) TMPS25

F:oa TEEENIRE (£1/21SB) .
b. iIEEH “6.8.2 RIS /NERE B ERIEFE .
c. Tmclk JADRYEHERTE B HA, &= AENESE H64MHZ.
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(2) EAFEEBE(+)=Vpp, EEREC-)=VssHIIER
(Tp=—40~+105 C. 2.0V<Vpp<5.5V, Vgg=0V, EAHE(+)=Vpp. EHEAEE()=Vss)

mE s £ MIN. TYP. MAX. j::R{v2
DR RES 12 bit
FEIRE AINL 120 oy 2.0V SAVgepp 5.5V 6 LSB
53 Tg”ﬁﬁf ANjLa | 20VsVDDSSSV | 45 Tmelk
SERETE] E3 | toony 12 e
BRI R NEREERE. 2.0V<VDD<5.5V 72 Tmclk
BB RSB E
FREIRE £ | Ezs 120 38R 2.0V <AVgggp <5.5V 0 LSB
HRFIRE £ | Eps 12 5983 2.0V SAVgggp <5.5V 0 LSB
FoEMiRE E1| ILE 12 5 R 2.0V £AVgggp <5.5V *2 LSB
fwaysiRE EL1 | DLE 12 5 R 2.0V SAVRgep <5.5V *3 LSB
ANIO~ANI14 0 Vop Y
L PR E Ve 2 v
BEENBE | Van (2.0V<VDDs<5.5V) BGR
B RES AR v 2 v
(2.0V<VDD<5.5V) TMPS25

E: a TNEEEWIRE (£1/21SB) .
b. 55 “6.8.2 BEARIE/NBEEBRERFL".
c. Tmclk HADRITIMERTSR BB, HASESHZER H64MHZ,
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7.8.2 i 8 AR kAR /P R EL R B RO FR 14

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

IE HE E3is MIN TYP MAX Bir
i E R R SRR R E VTMPS25 Ta=25C 1.09 \%
. Ta=10~60°C 1.38 1.45 15 Vv
S| “,
Rap R VBGR Ta=—40~10°C, TA=60~105C 1.32 1.45 1.58 Vv
mERH FVTMPS EURTREGRSEEENRE -35 mv/°'C
E1THR E F15AT 18] tAMP 5 us

7.8.3 LL#33%

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

E s P MIN TYP MAX =¥
BMARERE ViocmP +10 +40 mvV
WANBESEE Ivemp 0 VDD \%

. CmRVM 728 : 7FH~80H (m =0, 1) *2 LSB
AEEEBRERE AVirer
Hitb +1 LSB
M 7 A<t 8] tCR,ICF W \IRIE = 100mV 70 150 ns
e . VDD= 3.3 ~ 5.5V 1
BITREN tCMP CMPn=0->1 us
VDD= 2.0 ~ 3.3V 3
B ERERE tVR CVRE=0->1 3> 20 us
TERR lcmPoD Separately, it is defined as the operation current of peripheral functions.

F 1: MELEREESNEERE (CMPNEN=0 —>1) Z|i#E CMP BJ& I DC/AC RAFZEK i RIRT 8]
SE 2: ERELER [E & 4 22 #E(by setting the CVREm bitto 1; m = 0 to 1)fF, £id & EfaERtE),
A LU RELL 45 BR 4 (CNOE bit=1;n=0t0 1)

7.8.4 POR H3 B&4F1%

(TA=—40~+105° C. Vss=0V)

mE Hs £ MIN TYP MAX Br
VPOR B R £ _EFAT 1.50 2.0 \%
WM E
VPDR B R R E PR 1.37 1.45 1.53 \%
N TPW 300 us

1. X27EVDD {EFVPDR BfPOR EfIFFERIATE. FHih, EREER 2 P@ETEE ST
Sin4)E 7788 (CSC) Hbito (HIOSTOP) #abit7 (MSTOP) {E1EE ZH %GRt (TMAIN) BIHRSHAT,
EMVDD KF0.7VEIEHBITVPOR N IE FIPORE AL EF EHIATE] .

TPw

BEEE (vDD)
VPOR

VPDRE&0.7V
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CMS32L031 #i#EF
7.8.5 LVD HREEHHE
1) EfRFF iR
(Ta=—40~+105° C, VPDR<VDD<5.5V., VSS=0V)
I E ns ESes MIN TYP MAX Bir
BB & EFAAT 4.06 \Y,
VLVDO
FE R R JE PR 3.98 \Y;
BB & EFAAT 3.75 \Y
VLVD1
E R E [E TNPEAT 3.67 \Y,
BB E EFAAT 3.13 \Y,
VLVD2
F IR R JE PR 3.06 \Y;
BRE & EFAAT 3.02 Y
VLVD3
FE R R JE PR 2.96 \Y;
BB & EFAAT 2.92 Y
VLVD4
o B R R JE PR 2.86 \Y;
SRR B REE TR 2.81 v
VLVD5
F R E [E TNPEAT 2.75 Y
HRE & B AT 2.71 Y
VLVD6
F R E & TNPEAT 2.65 Y
HRE & B AT 2.61 Y
VLVD7
F R E & TNPEAT 2.55 Y
HRE & EFAT 2.50 Y
VLVDS8
ERHL [E TN AT 2.45 v
BRE & EFAT 2.09 v
VLVD9
ERHL E TSR 2.04 \Y
B/NKEE tw 300 us
HMEER 300 us
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2) ThERFIERARN
(TA=—40~+105° C. VPDR <VDD<5.5V, VSS=0V)

e oe & MIN. | TYP. | MAX. | Bfi
Vivbao Vpoc2y Veociy Vpoco=0+ 0. O, TREMNEE 1.60 1.63 1.66 Vv
EFAENRERREE 1.74 1.77 1.81 \Y;
VLVDAl LVIS1, LVISO=1, O E'fljﬁi*l;%%r
P&l E 1.70 1.73 1.77 \Y
T HAE (R E 1.84 1.88 1.91 \Y;
Vi voaz LVIS1, LVIS0=0, 1 —
P& E 1.80 1.84 1.87 \Y
T HAE R E 2.86 2.92 2.97 \Y
VLVDA3 LVIS1, LVISO=0. O "
P& E 2.80 2.86 2.91 Y
Vivbeo Vpocay Vpocis Vpoco=0v 0. 1, TREE[IHEE 1.80 1.84 1.87 Vv
A E IR E 1.94 1.98 2.02 \Y;
Vi vbB1 LVIS1, LVISO=1. O —
P& E 1.90 1.94 1.98 Y
EHENFEREE 2.05 2.09 2.13 \Y;
Vi vos2 LVIS1. LVISO=0. 1 ’EMFB%EEJ‘
P& E 2.00 2.04 2.08 Y
A E (IR E 3.07 3.13 3.19 \Y;
VLVDB3 LVIS1, LVIS0=0. 0 ”»
" e TR ETEEE 3.00 3.06 3.12 \Y;
Fife S4B —
Vivbeo Vpoc2y Vpocis Vpoco=0v 1. 0, TREEHIHEE 2.40 2.45 2.50 \Y;
A E (IR E 2.56 2.61 2.66 \Y;
VLVDCl LVIS1, LVISO=1., O ”»
P& TR E 2.50 2.55 2.60 Vv
T HAE (IR E 2.66 2.71 2.76 Vv
Vivbez2 LVIS1, LVIS0=0. 1 -
NBEF TR E 2.60 2.65 2.70 \Y;
EHENREREE 3.68 3.75 3.82 \Y;
Vivoes LVISL, LVIS0=0, 0 —
NBEF TR E 3.60 3.67 3.74 \Y;
V. vbbo Veocas Vpocis Vpoco=0s 1. 1, THEEREE 2.70 2.75 2.81 \Y;
+ RS E E 2.86 2.92 2.97 \Y;
Vi \oDL LVIS1. LVISO=1, 0 %gmf[‘%ﬁr
NBEF TR E 2.80 2.86 2.91 \Y;
EHENRERREE 2.96 3.02 3.08 \Y;
Vi vbDb2 LVIS1, LVIS0=0. 1 Ll * &
TR BT R 2.90 2.96 3.02 \Y;
EHENRERREE 3.98 4.06 4.14 \Y;
Vivoos LVIS1, LVISO=0, 0 Ll a S
TR BT R 3.90 3.98 4.06 \Y;
7.8.6 BBJREBERN AR
(TA=—40~+105° C. Vss=0V)
I E ws £ MIN TYP MAX ==X va
IR ER EARIER SVDD 54 Vims
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7.9 TEiESREFM
7.9.1 [J#F Flash

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

s 2% MR &=/ME mAE B
Tprog YRFEATIE] (32bit) Ta=—40~+105C 24 30 us
X 4R iE (512B) Ta=—40~+105'C 4 5 ms
Terase
o AR Ta=—40~+105°C 20 40 ms
NEND BB Ta=—40~+105C 100 kcycle
tRET BB R R 100 k®™*t # Ta=105C 20 k3
I 1 BNRESEEREAIIT.
A
7.9.2 RAM TR{Es%
(TA=—40~+105°C, 2.0V<VDD<5.5V, Vss=0V)
= SH MR &4 &=/ME mXE == v
Vramhold RAM {R¥FEEE Ta=—40~+105C 0.8 \%
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CMS32L031 #i#EF
7.10 BESRBEHMY
7.10.1 FHERHE(ESD)

#7e 2% MR = BAE Bt {E B
VESD(HBM) BRELEREE (AER) Ta=+25C, f§& JESD22-Al14 3A 6000 Vv
AR BUBRIE TR, RE~RLENR.

7.10.2 &84S latch-up(LU)

&7 S MR = HMAE

LU £%7s latch-up class Ta=+25'C & JESD78E | levelA
AR BUBRIE TR, KRE~RLENR.
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8 FERR~THE

8.1 TSSOP20

20TSSOP (6.5x4.4mm, 0.65mm |g)gE)

i | 1. [ | L9
| Lﬂ_ﬂ\ | ’E
L i
20
IR ERE
s e
EEELERERY:
. ﬁﬁu 304
Millimeter
Symbol
Min Nom Max
A - 1.20
Al 0.05 - 0.15
A2 0.80 1.00 1.05
A3 0.39 0.44 0.49
b 0.20 - 0.28
bl 0.19 0.22 0.25
c 0.13 - 0.17
cl 0.12 0.13 0.14
D 6.40 6.50 6.60
El 4.30 4.40 4.50
E 6.20 6.40 6.60
e 0.65BSC
L 0.45 | 0.60 | 0.75
L1 1.00REF
0 0 | - | 8°
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8.2 QFN20

20QFN (3x3mm, 0.4mm [&]ge)

D2
D Nd
20 | 20

+
JUUUUY
_|_
A0MAn~

ANNAN

EXPOSED THERMAL ,f’x

PAD ZONE BOTTOM VIEW
=
o Yo H HHH1
=
Symbol Millimeter

Min Nom Max
A 0.70 0.75 0.80
Al - 0.02 0.05
b 0.15 0.20 0.25
0.18 0.20 0.25
D 2.90 3.00 3.10
b2 1.55 1.65 1.75

° 0.4BSC

Ne 1.6BSC

Nd 1.6BSC
= 29 3.00 3.10
E2 1.55 1.65 1.75
L 0.35 0.40 0.45
h 0.20 0.25 0.30
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