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1. b
1.1 ThReFFE

& FHEMCSS5IHITHES RS .
RGN & 15 X #F 48MHz
MBS AR IR T4 1Tsvs @ Fsys=16MHz *
MBS AR IR 45 2Tsvs @ Fsys=24MHz
HESE BAR IR #F 3Tsys @ Fsys=48MHz *
* HNE
B A2 FLASH: 64Kx8Bit
Data FLASH: 4Kx8Bit *
B A BOOT FLASH: 16Kx8Bit
i®F RAM: 256x8Bit
WA XRAM: 4Kx8Bit
FEFF FLASH X354y X {R3P
¢ AFMRZEAR *
HSI-AEE RC #&5%: 48MHz
HSE-sMR& RS : 8MHz/16MHz *
LSE-sMEBEA RS : 32.768KHz
LSI-AAMETIFENRS : 125KHzZ
¢ [REENTEE (LVR)
1.8V/2.0V/2.5V/3.5V
¢ [KE®NTHEE (LVD)
2.0V/2.2VI2.4V/[2.7VI3.0V/3.7VI4.0V/4.3V
¢ GPIO .
R % WA 30 4 GPIO
FTBERFIEER ECEIER GPIO
B H BRI E PR ThAE
BEFHE (EFBITRERRGE) T
P X FFIREE T RE
& hER
R A SN O BT .
R %15 8 N ERER b
HEIMEHE .
* EEER
%1%k IxSPI (RISIERZE &= AL 6Mb/s)
1XI12C (BIEEFE &S AL 400Kb/s)
R %IE 2xUART CEFFEESRIE 1IMb/s)

T ESEE

- 21V~55V
TRREEE

- -40°C~105°C
{RIhFERR

- ZRAEK (IDLE)
- KERIEX (STOP)
ERTER

- WDT/WWDT EREE (BITRIE DS AERSS)

- ®BANA 5 N ERRE:

Timer0/1, Timer2, Timer3/4
LSE Timer (ZiFKERMLEETNAE

Lic 1A= 31y
- 50%&ZSEE,
EEER PWM

R A BHIRE

- REAA 6 REEER PWM

- REANA 6 MEEIN EEAHER
- XERSL/EANESIRAER

- EROBEXSFHORTFT AR

- XRHEAMRERIEXERTIEE

- REHRRIIIAE R R ARIPINEE

=B 12 i ADC

- FFAB GPIO (301/0s) 3% AD 1B
- BEHEEAE (2.0V/2.4V/3.0V/VDD)
- EHNAER 1.2V EERE

- EERAHRIFREATE

- XEHREMRL B RTIRE
- XEASRYTHR R

X ¥% 96 fiiME— ID S(UID)
- BESRBMMMID S

XRHFNEHTRIESIER
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CMS8S589x #HEFft
1.2 @it
RS
CMS8S5895 CMS8S5897 CMS8S5898 CMS8S5899
ShEREO
B ARTEhSRE 48 MHz
APROM 64 KB
BOOT 2/4/8/16 KB
FhEEER | Data FLASH 4 KB
RAM 256 B
XRAM 4 KB
WDT 1
WWDT 1
Timer0/1 2 (16bit)
—— Timer2 1 (16bhit)
Timer3/4 2 (16bit)
LSE Timer 1 (16bhit)
WuUT 1 (12bit)
BRT 1 (16bit)
1R BUZZER 1
HFIME PWM 6(16bit)
SPI 1
BIEER I°Cc 1
UART 2
R 12bit'AD? 18 18 22 30
(HNERIRIEH)
GPIOs 18 18 22 30
LVR 1.8V/2.0V/2.5V/I3.5V
LVD 2.0V/2.2VI2.4V/[2.7VI3.0V/3.7VI4.0V/4.3V
TiErRE 2.1~55V
TIERE -40~105 °C
- SSOP20 QFN20 QFN24 LQFP32
TSSOP20 SSOP24 QFN32
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2. RGHLAR

2.1 REGENT

CMS8S589x RFIZ 8051 Mi%. A MCS-51 9 1T 52 FR%. BA 10 B 8 ithh, TIEAERSFIL 48MHz, 1%
MCU BB T4t :

> BHBRAKA64KB FEF[X. 256B RAM Z[], 4KB XRAM. 4KB DATA FLASH X, 16K BOOT [X.

>  BBENMIREAR, FHEEERE.

> XHFIEE. =R, KEREFHILERR, gBERNERNE.

> REREENLLVR. REKN LVD, I MWigHEMFRIPIRE, EBEYRARGSI TR R,

> BEINERPE. ERTRETAE MG P TR SRR, sEB R ATINASNRE S, 'S MCU BIFIA R,

> HFDEFASEIMERI0 O.

> 10 NERER, REBIMEMRS. EFR T MR, R EFRE. ERBRLERFIEE.

> 6164 PWM, XHsz, Bibh EL=MERNL, FENEZBEGRIZEIRE. EXIEHIIEE. BN EEEE.

> BB IL1EI2C, 18 SPI. 2 3§ UART BIERIR, BEBIIMAGSHMR & EHEIEEE.

> BBESHE 12 ADC HF[iZEFERNIMESEHE, 8110 HAME ADC RMANBIE.
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22 iR

2.2.1 FLASH 7iZs8

ZARYTEBHRK 84KB B FLASH FiE=[8), ZEHEZTEHE S A=, HA2FEFX (APROM [X) , DATA X,

BOOT [X. FLASH Z= (8] BLssHHERIAN T~

0000H

FLASH:64KB

FFFFH

APROMX

0000H

DATA FLASH:4KB

OFFFH

DATAX

0000H
BOOT FLASH:16KB {

3FFFH

BOOTX

CMS8S589x i ATEL & BOOT XAIA/N, BEEHARINT:

bz S EL S BOOT X=Zs[E] A BOOT [Xithiit
AR 0 2K 0000H-07FFH
AR 4K 0000H-0FFFH
A2 8K 0000H-1FFFH
A3 16K 0000H-3FFFH
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222 HBBHIEEFERR RAM

RERHIRTEIESE S 3 PB4 : {K 128Bytes. = 128Bytes. SFR. RAM =58 S HEC4EHIIER 40 T EIFf 7R :

FFH

80H

7FH

OOH

HEBRAM
=128bytes
(iB¥E=4h)

FFH

80H

RHRhEESF 28
128bytes
(i1

REBRAM
{128bytes
(BlEsk B &34

2.2.3 HMNBEIEFIEES XRAM

R AIE R K AKB XRAM [Xid, 1ZXi85 RAMIFLASH (SABER, XRAM == a4 ElEMiEE L FER.

OFFFH
XRAM
4 KB(Max)
([E434E)
0000H
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22.4 $FRINEEFERR XSFR

XSFR 2 FtZ a5 XRAM HAMEHEFaR, TE6HFE: mOEHSESR. HtsurhEEs. ESUSEEnT:

FFFFH

FOOOH
EFFFH

1000H
OFFFH

0000H

XSFRIX: 4K

{REB=s 8]

XRAMIX : 4K(Max)
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3. BERIENX
3.1 ElER

3.1.1 CMS8S5895-SSOP20 5|k

vss [ |1 20 [ ] vbD
AN17/P36 [ |2 19 [ ] P35/AN16/DSDA/DBG
ANS/POS [ |3 18 | ] P32/AN14/0SCOUT2
AN4/PO4 [ |4 17 [ ] P3VAN13/OSCIN2
AN3/PO3 [ |5 16 [ | P30/AN22
SSOP20
AN2/PO2 [ |6 15 [ ] P26/AN12
AN1/POL [ |7 14 [ ] P24/AN10
ANO/POO [ |8 13 [ | P23/AN9/OSCOUTL
ANeP13 [ |9 12 [ ] P22/ANS/IOSCIN1
AN7/P14 [ |10 11 [ | P2U/AN2U/DSCK1
WWW.mcu.com.cn 8/38 Rev.1.01
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3.1.2 CMSB8S5897-TSSOP20 5|HIE
AN10/P24 | 1 20 | P23/AN9/OSCOUT1
DSCK2/AN11/P25 | 2 19 | P22/AN8/OS CINL
AN12/P26 | 3 18 | P21/AN21/DSCK1
AN22/P30 | 4 17 | P17/AN20
OSCIN2/AN13/P31 | 5 16 | P16/AN19
| TSSOP20 ‘
OSCOUT2/AN14/P32 | 6 15 | P15/AN18
VsS | 7 14 | P14/AN7
DSDA/AN16/P35 | 8 13 | P13/AN6
VDD | 9 12 PO4/AN4
AN17/P36 | 10 1 PO5/AN5
3.1.3 CMS8S5897-QFN20 5|EE
S ¢
5 9
)
2 e
0 3
(e} N N~ © o
zZ z z z z
< < < < <
N — < (32} o
N N - — o
o o a o [a
o 4 i3 12 i
OSCOUT1/AN9/P23 |16 10| PO1/AN1
AN10/P24 |17} i 9| PO2/AN2
DSCK2/AN11/P25 |18 QFN20 i 8| PO3/AN3
AN12/P26 |19} i 7| Po4/AN4
AN22/P30 |20} i 6| PO5/ANS
{1i i2f i3} 4l isi
58 8 8 8
e o £ o §
™ < ©
— — —
g Z Z
I 2
s 2 8
o 3 a
o » 8
o o
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3.1.4 CMS8S5898-SSOP24 5|HIE
AN10/P24 1 24 P23/AN9/0OSCOUT1
DSCK2/AN11/P25 2 23 P22/AN8/OSCINL
AN12/P26 3 22 P21/AN21/DSCK1
AN22/P30 4 21 P17/AN20
OSCIN2/AN13/P31 5 20 P16/AN19
0SCOUT2/AN14/P32 6 19 P15/AN18
SSOP24
VSS 7 18 P14/AN7
DBG/DSDA/AN16/P35 8 17 P13/AN6
VDD 9 16 PO0/ANO
AN17/P36 10 15 PO1/AN1
AN5/P05 11 14 P02/AN2
AN4/P04 12 13 PO3/AN3
3.1.5 CMS8S5898-QFN24 5|HIE
~ © o - N ™
P P P P =z =z
R T O =
S 8 88 8 8
o o o o o o
g 17 e g 4
AN18/P15 |19’} 2| Po4/AN4
AN19/P16 |20’} 1] POS/ANS
AN20/P17 21} 110 P36/AN17
QFN24
DSCK1/AN21/P21 |22 9] vbD
OSCIN1/AN8/P22 |23} 8] P35/AN16/DSDA/DBG
0ScouTU/ANY/P23 (241 O 7|vss
i 5 {31 fa (5 f
< [Te} © o f o
N N N o™ ™ [sgl
[a [a o o o o
g 398383
P P P P =z =z
T T T T 2 <
< 2 ‘%‘
Q o
0 ) (@]
[a) o 8
o]
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3.1.6 CMS8S5899-LQFP32 5|E

-
E
o o ¢
o 2 §
O O ¢
2 g 8
S 2 d 8838 38 ~
=222z z:%3
® & 49 &8 KR ® b T
N o oN o~ I — I I
[a N [a % [N [aN [+N [a N [+N o
24 23 22 21 20 19 18 17
AN10/P24 25 16 P13/AN6
DSCK2/AN11/P25 26 15 P12/AN24
AN12/P26 27 14 P11/AN23
AN26/P27 28 13 POO/ANO
LQFP32
AN27/P10 29 12 POT/AN1
AN22/P30 30 11 PO2/AN2
OSCIN2/AN13/P31 31 10 PO3/AN3
OSCOUT2/AN14/P32 32 O 9 PO4/AN4
1 2 3 4 5 6 7 8
835 98288
a2 o 22 9 o g
D S > ] SET:)
N5 = - Z
z z z z z <
< < zZ < <
<
[a)
[
[a]
L. - cx
3.1.7 CMS8S5899-QFN32 5| B
5
— —
Q 2 8
O O @
0w 0 A
Q Q : n o (] ee)
[} [ee] N N N — — N~
P4 P4 P4 P4 P4 P4 =z P4
L £ £ £ & < < <
o N — o ~ © n <
N N N N - — — —
o o [a o o o o o
FEEmEmE R

AN10/P24 |7 | P13/ANG
DSCK2/AN11/P25 |26} | P12/AN24
AN12/P26 |27} {14 P11/AN23
AN26/P27 |28 i13] POO/ANO
QFN32

AN27/P10 |29 POL/ANL
AN22/P30|30' {11] PO2/AN2
OSCIN2/AN13/P31 |31 i10] PO3/AN3
0SCOUT2/AN14/P32 |3; 9] Po4/AN4

AN29/P34 [N

VSS|»

VDD | o

AN17/P36 |~

ANS5/P05 | o

AN30/ P37 | w

DSDA/AN16/P35 |t
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3.2 EMIThEERA

EHE
CMS8S585 CMS8S587 CMS8S588 CMS8S589 :E;ﬁb iﬂgj -’-*E-ﬂ:ﬂzpfg.gl;i_x
4
ssor0 | O SN IS 1% | % | %
OO Vo GPIO ﬁﬁ%ﬁ%ﬁ@ﬂﬁiﬁﬁ)\iﬁﬂj,
8 - 11 16 16 13 13 L+ ThFINgE
ANO I ADC &i& 0 fiA
o1 Vo GPIO ﬁﬁ%ﬁ%ﬁ@ﬂﬁiﬁﬁ)\iﬁﬂj,
7 10 15 15 12 12 . THREFRE
AN1 I ADC Bi& 1 i
o2 Vo GPIO ﬁﬂ%ﬁ%ﬁﬁﬂﬁiﬁ)\iﬁﬂj,
6 - 9 14 14 11 11 . THRZFRE
AN2 I ADC Bi& 2 i
P03 Vo GPIO ﬁg%ﬁ%ﬁﬁﬂﬁiﬁ)\iﬁﬂj,
5 - 8 13 13 10 10 L ThFEINEE
AN3 I ADC Bi& 3 i
o4 . GPIO ﬁﬁ%ﬁ%@ﬂﬁiﬁAiﬁm,
4 12 7 12 12 9 9 . THRZFRE
AN4 I ADC BiE 4 i
POS . GPIO ﬁﬁ%ﬁ%@ﬂﬁiﬁAiﬁm,
3 11 6 11 11 8 8 . THRFINRE
AN5 I ADC Bi& 5 i
P10 /o GPIO ﬁﬂ%ﬁ%ﬁ@ﬂﬁiﬁﬁ)\iﬁﬂj,
29 29 £ TR IhEE
AN27 I ADC iBi& 27 A
P11 /o GPIO ﬁﬂ%ﬁ%ﬁ@ﬂﬁiﬁﬁ)\iﬁﬂj,
14 14 £ TR INEE
AN23 I ADC iBi& 23 i\
12 /o GPIO ﬁﬁ%ﬁ%ﬁ@ﬂﬁiﬁ)\iﬁﬂj.
15 15 £ Thi%Ehee
AN24 I ADC iBi& 24 N\
P13 /o GPIO ﬁﬁ%ﬁ%ﬁ@ﬂﬁiﬁ)\iﬁﬂj.
9 13 12 17 17 16 16 . THREIRE
ANG6 I ADC iBiE 6 i
P14 o GPIO B HEHFLEMNML,
10 14 13 18 18 17 17 . TREFEIRE
AN7 [ ADC i@i# 7 #i\
P15 o GPIO B HEHFILEMNML,
15 19 19 18 18 . THREIRE
AN18 [ ADC @& 18 #iA
P16 o GPIO B HEHEML EMNML,
16 20 20 19 19 . THREFEIRE
AN19 [ ADC @& 19 #iA
P17 o GPIO B HEHEL EMNRL,
17 21 21 20 20 . THREIRE
AN20 [ ADC i@i# 20 i\
20 o GPIO ﬁﬂ%ﬁ%ﬁﬁﬂﬁiﬁ)\iﬁﬂj,
21 21 L+ ThiZERE
AN25 I ADC i&Bi& 25 i\
o1 o GPIO ﬁﬂ%ﬁ%ﬁﬁﬂﬁiﬁ)\iﬁﬂj,
11 18 14 22 22 22 22 . ThERE
AN21 I ADC iBi& 21 N\
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CMS8S589x it
S N "
CMS8S585 CMS8S587 CMS8S588 CMS8S589 ;Ej;'giﬂ i};‘j %ﬂiﬂ?ﬁli‘
TSSOP FN | SSOP FN | LQFP | QFN Ae
S50P20 20 on 24 Q24 32 32
DSCK1 1/0 Wektmiz, PR B AN BIE 1
GPIO, Bl FF i EMNMIL,
P22 R B TS
12 19 15 23 23 23 23 ANS | ADC B3 8 N
OSCIN1 I SNERIRSH RS 1SN
GPIO B3 HFFeil EM NG,
P23 VO | b Tz
13 20 16 24 24 24 24 AND | ADC 138 9 HN
OSCOUT1 0 SMNERIRE RS 1
24 o GPIO B3 FF il EMNMIH,
14 1 17 1 1 25 25 . ThEINEE
AN10 I ADC j&i& 10 #i
GPIO B3 HFeil EM NG,
P25 VO | b Tirmnge
2 18 2 2 26 | 26 AN11 | ADC &8 11 #IA
DSCK2 1/O W2, PR EaA S BIE 2
b6 o GPIO B3 HFeEfl EMNMHL,
15 3 19 3 3 27 27 . THZFREE
AN12 I ADC j&i# 12 #i
b7 o GPIO Bid HF el EMNMH,
28 28 . THRZENEE
AN26 I ADC j&i# 26 #i
b30 o GPIO Bt HFefl EMNMH,
16 4 20 4 4 30 | 30 L\ FRIEEE
AN22 I ADC j&i# 22 #i\
GPIO B3 HFE5M EMANMIE,
P31 S B T
17 5 1 5 5 31 | 31 AN13 | ADC & 13 #iA
OSCIN2 I SNERIRA RS 2 SN
GPIO B3 HFE5M EMANMIE,
P32 S B T
18 6 2 6 6 32 | 32 AN14 | ADC @i 14 B\
0OSCOUT2 0 SNERIRSH RS 2 Mt
GPIO @it FERECEMANME L,
1|1 P33 S B T
AN28 I ADC j&j& 28 #iA
GPIO @it FERELEMANM L,
2 | 2 P34 VO | | Tz
AN29 I ADC j&j& 29 i
GPIO @it FERELEMANM L,
P35 VO | b TRz
19 8 4 8 8 S S AN16 | ADC i#i 16 I\
DSDA 110 WekmIz, AR BURMA ST
GPIO @it HERELEM AN L,
P36 110 et
2 10 10 10 7 7 . THRZEhRE
AN17 I ADC &1 17 i
GPIO BT HFi EMANGL,
3 | 3 P37 R R
AN30 I ADC ji&j& 30 A\
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CMS8S589x # izt
EHS
CMS8S585 CMS8S587 CMS8S588 CMS8S589 E}f‘f Eﬂiﬂ ERIHGA
SSOP20 TSSOP | QFN | SSOP | QFN | LQFP | QFN Thee xE
20 20 24 24 32 32

20 9 5 6 6 VDD P F R EE R 4\ B

1 7 3 9 9 4 4 VSS P FE A
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3.3 GPIO ¥4

ERZMINGERE, 1 1/0 OFRENEE—MEFIEEREIREMERELINGE. V10 EREM GPIO OABI FHFE:
AIELE 2 #4 1/0 MR,

AELE 2 £ 1/0 WEFIER.

AHEE RS R RS & 5 BIRTS.

AIECE FFHR. TSR, SUARLA T,

AIECE A, TREA. BUAPEIMREE SR .

AIECE R IEMA . BRI TREMAN. HERmL . FRmEER.

YV V V VYV V V

WWW.mcu.com.cn 15/ 38 Rev.1.01
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3.4 EMIHEETIER

CMS8S589x RFits A EMBVBFINRERERSEL, BIED /0 OFMAUSEEE—MEFINEE.

ASE B FIREMN TR

FRr7R:
BFINAE Fla) Ihet A
GPIO /0 BRAIOO, BYFEREBMAML, ETRENE
CCo ¢ Timer2 bk 11858 0
cc1 @) Timer2 bk 1858 1
cc2 o) Timer2 bk 4 i8iE 2
ccs3 o} Timer2 LEE%6 @& 3
TXDO o) UARTO ##E4
RXDO 110 UARTO #iiaN/E AR BEi
TXD1 o) UARTL1 ¥
RXD1 110 UARTL #E N/ EI SRR S 1
scL /10 I°C B e N6
SDA /0 I°C BN
NSS 1/0 SPI NERRFIAES GaAAL)
SCLK 110 SPI BN
MOSI 1/0 SPI 2 & B8 M FEHUL
MISO 1/0 SPI EiTHENIT & 1%
PGO 0 PWM ;& 0 #itt
PG1 0 PWM & 1 it
PG2 0 PWM & 2 it
PG3 0 PWM & 3 it
PG4 0 PWM & 4 it
PG5 0 PWM ;& 5 #it
BEEP 0 HENSER IR BN
INTO | SMEBERERT O I
INT1 | SMNEBERER 1 SN
TO | Timer0 SMERAT SN
TOG | TimerO | T#Z4IA
T1 | Timerl SMERAT $REMAN
T1G | Timerd | =4I
T2 | Timer2 SMEREE R HERA
T2EX | Timer2 TEEEBRNERMA
CAPO | Timer2 i \$#3R1Bi&E 0
CAP1 | Timer2 i \#3R1BIE 1
CAP2 | Timer2 i \$#3R1B1E 2
CAP3 | Timer2 i \$#3R1BiE 3
ADET | ADC Hy5MNERRR A N
FB | PWM HISMERRIZE S SN
WwWw.mcu.com.cn 16/ 38 Rev.1.01
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EMEMEITNRE N B REE, B NEMXNNIEAFRIRIIIIGE, EMILISPR @A, RUThEE S E I T RAR:

PIN CONFIG ANALOG HAHFIREM AR
P00 - ANO BS
PO1 - AN1

P02 - AN2

P03 - AN3

P04 - AN4

P05 - AN5

P10 - AN27

P11 - AN23

P12 - AN24

P13 - ANG

P14 - AN7

P15 - AN18

P16 - AN19

P17 - AN20

P20 - AN25

P21 DSCK1 AN21

P22 OSCIN1 ANS

P23 OSCOUT1 AN9

P24 - AN10

P25 DSCK2 AN11

P26 - AN12

P27 AN26

P30 - AN22

P31 OSCIN2 AN13

P32 OSCOUT2 AN14

P33 - AN28

P34 - AN29

P35 DSDA AN16

P36 - AN17

P37 - AN30 i

WwWw.mcu.com.cn 171738 Rev.1.01
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4. TEEMHBEE
4.1 R

RGBS ARG B F FaR MR H 2T F R B I TR, RSO IERE. TREIERNEFENT 4 #h3E.
A EPEiERS HSI (48MHZ)

NEREIR S AR HSE (8MHZ/16MHZ)

MR IR S A HRSS LSE (32.768KHz)

AERRIERSS LSI (125KHZ)

YV V V

42 B

SHRIEA TS REBEENTGRL, EREN—MRENRESHEIE. SREBNTLMEMNSR:
LTEBE.
INERE L.
fREBEE L.
CONFIG KARIPEAL
FEREKIEE L.
Bl SN,
BOEITAMEN.
BHENL.
FREA—MEMIERBEE—ENNNATE, RERETENEMREURES AMERIRFIFET.
4.3 HFEEE
431 TI{EER
ORA IMARNILIEER, WERARNBMINFEEXK.
>  EEIFEN: MCULTFEEIERE, IMEERET.
>  ZREX IDLE: MCU &F=RER, CPUELLTE, IMRESEEIT. %8N AT R BRES.

> IRER1E STOP: MCU &-TFRRRIER, CPUEIETIE, IMEIFIETIE. ZARATH INTO/L PETMERE, SMERAR EIAREE
WUT ERTHREE, LSE ERTMREE,

YV V V VYV ¥V V V VY

432 HERESHA (LVR)

L REERTIEEENEER, MRGER.
RESENA 4 MK 1.8V/2.0V/2.5V/3.5V,

433 HEEERLD (LVD)

R R4S B B8 N4 R R R A& B E i TEL R, MRERREERT&ENBEE, N7E FEHEKRES.
G EENEBES 8 FEiE: 2.0V/2.2V/2.4V/2.7VI3.0V/3.7V/4.0V/4.3V

WWW.mcu.com.cn 18/ 38 Rev.1.01
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4.4 TREREEH

SHESSANhERRERDEIEE, AATRENDEEIE INTO/L, Timero/1, Timer2, Timer3/4, WDT, LSE_Timer,
PWM, 12C. SPI. UARTO/1. PO/P1/P2/P3, ADC. LVD, WWDT #fiERYSEFRAN == S AN E .

SEMERNFENTR, TEHARFEHRE. H—NMPHELN, BASRANFEALLIER, FEEFTLAPERE,
IR E .

CMS8S589x #iEF A

45 ERE
451 WDT ERES

B TRENSEBE— N EARGIZHAT MRS A ERE, WDT HEHEHEZE E6. BITREMEREH—FRIMEE,
LARAGEBITE—DARIREH, ABIE VRERGEN, WMk RGiH B TREFMEREIR. WDT ErTZREBIMTHFE:

> &IV ATE) 8 14Tk

> ANEEEI AL .

> AIREEIVEEEN.

452  WWDT EREE

BOEVAERZE—E LS| RMEMIERESINFIERN 5 L@ THEENS. BIERER OMEERZE, AMmEfeR
G R ARRESTMAENE T IRAFISEIEIR . IZEMN BRI Pl KEREXTREERS . WEASH. WWDT ERNSREFMTH
¥

> BEOELIAETE) 5 #ANE,

> WREEOE M .

> AIREFEEQOERI VAN EM.

453 ERITEES 01 (Timer0/1)

ERTER 0 SEATRS 1 AKBIALEMIEI, 2 16 A L EUERSR. Timer0 A 4 MITEHER, Timerl & 3 MIIEER,
EANRME AN ER FE T HR1E.

A ERBERXE, ENEERACHEMNMESER, 8 12 ANk 4 NRGARBRE—R. I REEXN, EREER
FURMBERAMASIBELE (TO. PWMO 5 T1) BTGB ASIEM. Timero/l EEM T4 :

> AMELEERRRER.
AT AT HEER TEE.
A SEESMER T ThEE -
AT R8T
THER R .

YV V VYV V
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454 ERIEEE 2 (Timer2)

ERTEE 2 2— 16 UMEREE, EFTUATEMRFESWERMEMHER, thnkiohgdE, BB EH . KENESE.
Timer2 BT :
> AMEAREEERRER.
ATAFIHEERIhEE .
BESIZS: Sag- ey R
ARER2, BEEHMEL. INISIM T EEELINE.
AT EFER. TSR, WA EHATERNEFHMARIR.
BARLLETEE, 1ZIEER L ARAE S B S ATER PWM KR
ERT SMERALA . IR, ELEIRI A .

YV V V V V V

455 EFEE 3/4 (Timer3/4)

ERTEE 3/4 5ERTEE 0/1 #818,, 2 16 fLERTEE. Timer3 B 4 #T{E#ER, Timerd B 3 MIT{EER. 5 Timer0/1 #8LEL,
Timer3/4 {214 E BT #R4E.
HEERBRENERT, SESEMNE GHEER) § 12 15 4 M RSGEASEE—K.

456 LSE ERE

LSE ERTEE R —METeiESR BN ERRIERAT 4 LSE, 16 {iIfa bit#ERtss. LSE ER=REAM T
ERTINEE.

A% 16 (ERHE.

RERIEX T AIEEE TIE.

THEES T EAHER AT =4 i

7E Bt o T AT A 2 R AR T AR AR K

Y V V V

457 WUT ERSE

WUT Mfig e it ge 2 — T shiRsk B AEMEERT 8 LSI. A FRIRMERR 12 . [ Bt EUERER. ERGEHFNKRERE,
CPU S4B AR EEIETiE, MIEMEER S LSI 5 WUT SR (AT 5h. WUT BEBINT 44!

> ERERRES T ERIREE RS .

> THEETEREIE 1. 8. 32, 256 35,

> TR 12 (LERME.

458 BRT EFE

BRT ERTERZATIHIER B RGRTH. 16 MAUEFFREREE, TEH UART RHUR M. BRT BT :
> BEMMAEHIFL.

> AT ES 8 L.

> 16 (BT
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4.6 IEEBBFIME
46.1 HENSERIREN (BUZZER)

WENSERIRENE 8 Uit#ias, ATHhIRzhes, INHIFFRAM, WL SR 50%M 758K, EMEESE—MREMNTEE.
BUZZER BB T4

>  EBERBRMAERIEHIFX.

>  TARE 8. 16, 32. 64 it 4 ARG HITLL.

> ST 8 riEhl, FRE (1~255) x 2 S 5RsE.

4.6.2 iE®EE PWM IER
1E0RE PWM B 35 6 B8 PWM L5425, BEEAMGSEE M iRE . PWM BB T4FME:

XFEAH mLEHER. mTHR. Tad.
EHRRERNE, SRR OMARZE. ADC LERERMANZE . ACMP itk & RZ%E.
3HF 4 R EIRERER .

> HIEFBRR. EEER 2 MR .

> XFEMSL. Bibh B, 4HITE 4 MRS

> HERATEPENESE 1. 2. 4. 8. 16 5.

> XFERBARSE. FUDIITE 2 Mt EUE, dORSHRE T ST ARAIAERT R
> XL

> IEFREXRE.

> AN ERERE.

>

>

>
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4.7 EERR
471  SPI &R

SPI — T2 FELER SPI EHUMNEE, RI1FAFECE RITHRHMESHRMERBGL. SPI 215 MCU 5 &1T/ME R &ift
ITIBIE, EXEBAESTINRERHITLIEREERE. SPI ABWTHFE:
WL ED RITHIEER .
ZEEHNMIAER
IS ENERES.
RGEEIRMN .
TIREEIER G 14 (Fsys<24MHz) .
Eb4f R R RAY 1/4. /8. 1/16. 1/32. 1/64. 1/128. 1/256. 1/512.
BESUE L r
&R ST R R =

YV V V V V V V V

472  I°’C &

PR ) AT REIEHIER 1°C AMALIREM I°C BEZ BRBHRTRIRME T — M 2 AMMEEAR. °C BRAFNTH
¥
IR AMIEARR: EELE, R Nah&E,. AEHE.
S2HF 2 MMEMIRE AR -
¥R (F& 100Kb/s) ;
IR (Fik 400Kb/s) .
AT AR HE L .
XS ENRG.
ENFRIHE °C RE R 7L FUHER S 10 LI UHER X .
MHLAE R 1°C % ERO 7 (L SHHER.
RV SRESCEETHRME (RE 8 (LERER) .
FRUSU & % SERK T = A

YV V V VYV VYV V

4.7.3 UARTn &k

UARTN ##3E& T UARTO/ UART1, UARTn BB 45 :
W T &HTImO

X FEIFERN.

TRHATRAFER 8 (R SWE R
ZRATIRAFRM 9 (IR LWL RN

SEAFER T Timerl/Timer4/Timer2/BRT #&3R 224

R KRS R R 2 A B

YV V V VYV V VY
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4.8 1RHIIRR
48.1 1E¥EFEEES (ADC)

ADC #RIRZE— 12 IFRIEEMEREHRE. mORIMANES ST LRI FERZ BERBHRRNRNEE, R

BBIRBRANREES E—A 12 L #HHIER, HIFZERRTFE ADC EREFHRH. ADC BB THE:
> FREM /O OFA{E ADC BISM SR NIBIE

ADC HysE#RET3h A 15 FETEhSRER ATk .

ADC &% [E /i VDD/2.0V/2.4V/3.0V,

X ERFRIFATEI AL (4/8 Tanck) o

X HF 1/4/8/16 RERIETER BRI FIHEE LR .

T RENERR G, 18588 PWM fil % ADC #5i%.

X ¥ ADC # st RELES S B AT HIEE38 A PWM RIZEINEE.

X #F ADC 55T A= BT

TR RERBEMER.

CMS8S589x #iEF A

YV V V V V V V

4.9 FLASH Fi#ss

FLASH it i2FFiEss (APROM) S53EGKHiETFE2E (Data FLASH) , i&f BOOT XiEFFTFfiEss, =&IIA
BT HEXFHRINGET 788 (SFR) MHFTHFEURMELISIIN IAP IfE. FLASH 7Rfige X Fran TR 1E:

> FIIEERME

> FOHEIFTHEESRE.

> TUERRERME.

4.10 ME— ID (UID)

BIOHE 96 (ME—S 8505, B Unique identification. UID B FRE2EE, FARTEEEK.
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5. ARPEE

ARG EZFRE (CONFIG) 2 MCU #IIaK MM FLASH £, R ARIFERIRE. BERFEESFRILIEENT
ESP
EITRMIESR.
FLASH #2F X7 XRiF. REBMNE, FLASH HEXMEBRKTS.
RESMHEE.
IR EE b e
HHAN ML,
AR ER R SR 2 kR
SMBENRLE . imOEE
IRBRPRAESE 5A 8] o

o
o

YV V V VYV ¥V V V V
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6. BSE8#
=
6.1 HEXHRAFEE
ne S w=/ME BAE B
Tst HFHERE -55 150 °C
Ta T1ERE -40 105 °C
VDD-VSS HRE & -0.3 5.8 \Y
Vin MANEBE VSS-0.3 VDD+0.3 \Y;
Ioo VDD s RMINER - 120 mA
Iss VSS s KM ER - 120 mA
BN 0 I KERR - 50 mA
| BN N0 mARER - 40 mA
© i 10 SR & - 120 mA
EF B 10 s AR - 120 mA
y—J
6.2 ERBESHHE
VDD-VSS=2.1~5.5V, Ta=25°C
oe S MR S5 &/ME BLAE mAE =R (v2
VDD T1ERE Fsys=48MHz, #lg5EHI=3T 2.1 - 5.5 \Y;
VDD=5V, Fsys=48MHz, FRTAIME M i 5 mA
HLEEEH=3T
VDD=3V, Fsys=48MHz, FRTAIME %M i 5 mA
HLEEEH=3T
VDD=5V, Fsys=24MHz, FRABIME KM i 4 mA
e HI=2T
VDD=3V, Fsys=24MHz, Fif5M& %] 4 A
B2EH=2T ] m
Eaias W23 EEA
VDD=5V, Fsys=16MHz, FRAIME %M i 3 mA
HEEEHI=1T
VDD=3V, Fsys=16MHz, FRiABIME KM i 3 mA
BB HI=1T
VDD=5V, Fsys=8MHz, ErBIMEEH
Iop M A=1T - 2:5 mA
VDD=3V, Fsys=8MHz, ErBINMEEH
B AM=1T 2o mA
VDD=5V, Fsys=48MHz, FRB4IM&xH - 45 mA
VDD=3V, Fsys=48MHz, FrB4MN& % - 45 mA
VDD=5V, Fsys=24MHz, FRB4M&xH - 35 mA
VDD=3V, Fsys=24MHz, FRB4M&xH - 35 mA
IDLE &=, -
VDD=5V, Fsys=16MHz, FrB4M& % - 2.5 mA
VDD=3V, Fsys=16MHz, FrB4MN&xH - 2.5 mA
VDD=5V, Fsys=8MHz, FiBIMN& K] - 2 mA
VDD=3V, Fsys=8MHz, FiBIMNZ K] - 2 mA
IsLeEeP1 IREREE R FrESMEXF, LSE. LSE ERTES8{FRE - 20 uA
IsLeep2 IRERERR ERB9MEEF, LS, WUT ERTSE{F4E - 7 UA
IsLeeps IREREE R FR BN <] - 6 UA
ILi IR - - 0.1 UuA
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Vi BMNKET - VSS - 0.3VDD \Y;
Vin MASHET - 0.7VvDD - VDD \Y;
VDD=5V, loui=12mA - - 0.4 \Y
VDD=5V, lo=7mA - - 0.4 \Y;

Vou WHKEBE
VDD=3V, loi1=9mA - - 0.4 \Y;
VDD=3V, lo2=5mA - - 0.4 \Y;
VDD=5V, lon1=40mA 3.5 - - \Y;
N VDD=5V, lon=20mA 3.5 - - \Y;

Von mHSEE
VDD=3V, loni=15mA 2.1 - - \Y
VDD=3V, lon2=8mA 2.1 - - \Y
Rew Wakavazzhiiz] - - 32 - KQ
ReL THIEERE - - 32 - KQ
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6.3 TWRBESEH
6.3.1 _tHES5HEBHRE
Ta=25°C, 1% 32.768K SiRiCHRAT/E]
os o MR S =&/ME BAME BAE i==K{v2
TrESET S \IET(8) VDD=5V - 18 ms
TVDDR VDD rise rate VDD=5V 2 - us/V
TVDDF VDD fall rate VDD=5V 2 - us/V
6.3.2 IMEPIRHEE
Hs o MR S &/ME BAME BAE ==K{v2
Vhse T1EBE F=8/16MHz,Cx1=0-47pF 2.1 - 5.5 \%
Vise T1EBEE F=32.768KHz,Cx1=10-22pF 2.1 - 5.5 \%
6.3.3 HIPIRHET
VDD=2.1V-5.5V
Bs o MR &5 SRERIRE &/ME BRI BAE =2K{v)
KRS TAa=0°CZE 80°C +20% - 48 MHz
Frsi
48MHz Ta=-40°CZE 105°C +4% - 48 MHz
. PR Ta=25°C +5% - 125 KHz
- 125KHz Ta=-40°CZE 105°C +10% - 125 KHz
6.3.4 (REEMLBRSSH
ws 2 =®/ME BLAIE BAE By
VLvR1 IREUNR{E 1.8V 1.65 1.8 1.95 \Y;
Vivr2 IREUNR{E 2.0V 1.85 2.0 2.15 \Y;
Vivrs IREUNR{E 2.5V 2.35 2.5 2.65 \Y;
Vivra IREUNR{E 3.5V 3.35 35 3.65 \Y;
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6.35 LVD H&¥
ne S =/ME BaRI(E BAE B
Vivpi REMTNRE 2.0V 1.85 2.0 2.15 \Y;
Vivp2 REGTNRE 2.2V 2.05 2.2 2.35 \Y;
Vivps REGTNRE 2.4V 2.25 2.4 2.55 \Y;
Vivpa REGTNRE 2.7V 2.55 2.7 2.85 \Y;
Vivps REMTNRE 3.0V 2.85 3.0 3.15 \Y;
Vivos RESTNRE 3.7V 3.55 3.7 3.85 \Y
Vivo? REMTNR{E 4.0V 3.85 4.0 4.15 \Y;
Vivos REMTNRE 4.3V 4.15 4.3 4.45 \Y;
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6.4 FLASHHSSH#
5 21 MR & &/\VE HAE BXE Bl
Ve FLASH T{ERE 2.1 - 5.5 \%
Tr FLASH T/EiRE -40 25 105 °C
2 FLASH 100,000 - Cycle
NENDURANCE BB
Data FLASH 100,000 - Cycle
Trer HIRIRTERTE] 25°C 100 - year
TerASE BXIERATE) - 2.5 ms
Trroc YmiZAT[E] - 6 us
Ipp1 JEENE R - - 2.5 mA
Ipp2 YRIZEIR - - 3.6 mA
Ibp3 ERRER - - 2 mA
6.5 IRBUGFMH
6.5.1 BANDGAP BS54
s B M &1 &/ME BRIE mAE B
Vee REREE 1.2V VDD=2.1~5.5V, Ta=-40°CZE 105°C 1.182 1.2 1.218 v
6.5.2 ADC BS%H4
Ta=25°C
= 2 =ME HRE RAE Bl
Vavop ADC T1EsE 2.5 - 5.5 \Y;
VREF1 SEHE 1 - Vavop \Y
VRer2 SEHRE 2 1.985 2.0 2.015 \Y;
VRers SEHE 3 2.385 2.4 2.415 \Y;
VReFa SEHE 4 2.985 3.0 3.015 \%
Vapi MAEBE 0 - VRer V
Nr TR 12 Bit
DNL MOIELMEIRE (Vrer=Vavop=5V, Taock=0.5us) +1 LSB
INL PIELMIRE (VrRer=Vavop=5V, Tapck=0.5us) +2 LSB
Tapck ADC Rt B HA 0.125 - 32 us
Tanc ADC 48] CCRERAT(E] 4 4 Tapck) - 25 Tapck
Fs KtEZE  (Vrer=Vavop=5V) 320 Ksps
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6.6 EMC %%
6.6.1 EFT S
me 2 iR BAME sy =y

Fast transient voltage burst limits to

i : Ta=+ 25°C
beapplied through 0.1uF(capacitance) on ’
Verre vDDand VSSpins to induce a functional Fsvs=48MHz, conforms to 4800 \Y 4B
disturbance IEC 61000-4-4

E: BRREBIEROPE (EFT) UMEMRESRSRTT (BRERIREH. BRIt fEM%. TREE. BFEE%F) ZVHE
Ko LikFRiEHE) EFT SHEAE CMS ARMKFE EATNGEHEGR, HIEERTHRENRARE, WX HRER1ERS
£, RERITE AT AP EESY EFT MEEERFME, £ EFT MEEXRESHEAS, RITHEEIERERE TIIRF WA
G517, BT FRBERRNRT LUEBIRERTMILEE.

6.6.2 ESD BS54
oe e it & wAE B FER
EHERTE Ta=+25°C
diAnien ' 7500 \Y 3A
v (A EETHBM) JEDEC EIA/JESD22- A114
ESD
BHER R Ta=+25%, 400 v C
(M SR EEIERMM) JEDEC EIA/JESD22- A115
6.6.3 Latch-Up BS54
e S it & M 25 =/ME B
Class |
LU Static latch-up class JEDEI\CI:OS\;FS\Tgég 20'11(1)'78D (Ta =af;5°C) +200 mA
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7. HRER

7.1 SSOP20
i D > h
{ =¥
] )
A3
\]—. AZ A L \l \ o2
S | 1 e PO 4 5
Al ! o/ LT
LI
= b -
- ~—bl—
'
H A H A HAH A A 71}
] ‘ K elc
BASE METAL B 4
WITH PLATING
Fl r SECTION B-B
b d i il 1
SEEEERA RN |
b_1 L LE] B B
Millimeter
Symbol
Min Nom Max
A - R 1.75
Al 0.10 0.15 0.25
A2 1.30 1.40 1.50
A3 0.60 0.65 0.70
b 0.23 - 031
bl 0.22 0.25 0.28
c 0.20 - 0.24
c1 0.19 0.20 0.21
8.55 8.65 8.75
5.80 6.00 6.20
E1 3.80 3.90 4.00.
. 0.635BSC
h 0.30 - 0.50
L 0.50 0.65 0.80
1 1.05REF
0 0 i &
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7.2 TSSOP20
i X 1 =R
j I Tas i ‘ 5
‘ ’l J T M= HoT a2 A ——— 1 — -4
[Imln i i T G iy | N
i e fo 1 e
L LL_|
M nnn )w Mo MLk e i
A0[ [ Ay { i ' 1‘ |
\
‘ : | WITH PLATING
‘ ’ ‘ SECTION B-B
= | =R == } 1. h]l
% 1 U Um0 ‘;
Ladl 1. h B B
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
E1l 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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QFN20
D2
Nd
20 ] U-J U UZ(L
1 3 - _._'__._C
2 D C
B 42 = + —
- -
— y C
)
ANNNN
f e b
PAD Z0NE BOTTOM VIEW
o —TAHHHHI
Symbol Millimeter
Min Nom Max
A 0.70 0.75 0.80
Al - 0.02 0.05
b 0.15 0.20 025
¢ 0.18 0.20 0.25
D 2.90 3.00 3.10
D2 1.55 1.65 175
° 0.4BSC
Ne 1.6BSC
Nd 1.6BSC
E 2.90 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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7.4 SSOP24

S—
"
-

; - bl -
AR HHAHAHA RS 7
! BASE METAL |}/ % c’l ‘;
WITH PLATING
El | SECTION B-B
O
, '
REELLEEE LY .
bl 1.C. B B
Millimeter
Symbol
Min Nom Max
A . - 1.75
Al 0.10 0.15 0.25
A2 1.30 1.40 1.50
A3 0.60 0.65 0.70
b 0.23 - 0.31
bl 0.22 0.25 0.28
c 0.20 - 0.24
cl 0.19 0.20 0.21
8.55 8.65 8.75
E 5.80 6.00 6.20
E1 3.80 3.90 4.00
e 0.635BSC
h 0.30 - 0.50
L 0.50 - 0.80
L1 1.05REF
S 0 . g
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QFN24
D2
h
Jﬁ U UTU
1 11 — i
2 - ! g2
I I S B . | = N = .
[ ‘ =
[ | (o
|
% 00 0
__ EXPOSED THERMAL / -.E..-I .I_ o B
PAD ZONE Nd
BOTTOM VIEW
ft-nooogoo e b o 1 RE 52 L 90, 203,
Millimeter
Symbol
Min Nom Max
A 0.70 0.75 0.80
Al - 0.02 0.05
b 0.18 0.25 0.30
0.18 0.20 0.25
D 3.90 4.00 4.10
D2 2.40 2.50 2.60
e 0.50BSC
Ne 2.50BSC
Nd 2.50BSC
E 3.90 4.00 4.10
E2 2.40 2.50 2.60
L 0.35 0.40 0.45
h 0.30 0.35 0.40
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7.6 LQFP32
A3
| M /
< = I 0 ’\ J L
I: .‘\I
——— N
- D1 -
AAAAAAAE |
| 1 T ]
5 ) 16 0.25 -
(e - ]~
[ o o
(== . DETAIL: F
_— El |
(="
» ':j O ! 2 b s
- bl o
LT ! > i ]
: ! ! 7 cl ¢
e—= |= . il b BASE METAI oy i |
WITH PLATING
SECTION B-B
Millimeter
Symbol -
Min Nom Max
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.33 - 0.41
bl 0.32 0.35 0.38
c 0.13 - 0.17
cl 0.12 0.13 0.14
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
eB 8.10 - 8.25
e 0.80BSC
0.45 | - 0.75
L1 1.00REF
6 o | : 7
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7.7 QFN32
D . D2
al
1 L [ JUUUuUuu <
1
? ) 2
D) d
" D) d u
- - =z D - C L
) -
) ‘ d
-
WHmmpm
ko
EXPOSED THERMAL N Ne
PAD ZONE
BOTTOM VIEW
Millimeter
Symbol
Min Nom Max
A 0.70 0.75 0.80
Al - 0.02 0.05
0.18 0.25 0.30
c 0.18 0.20 0.25
D 4.90 5.00 5.10
D2 3.40 3.50 3.60
e 0.5BSC
Ne 3.5BSC
E 4.90 5.00 5.10
E2 3.40 3.50 3.60
0.35 0.40 0.45
0.30 0.35 0.40
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8. lAJASE
kA= B8] EEES
V1.00 202142 B IR AR A
V1.01 2021 11 B 141 CMS8S5895 it HEXEE
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