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(. Cmsemicon’

CMS8S3680/69xx 8 HEFAR

1. =it

1.1  Thaetstk

& FEAMCS51MITIBS RS & T{FHBETH
RN N E R =235 48MHz - 2.1V~55V
MBSAHARIRZIF 1Tsvs @ Fsys<24MHz ¢ TEREEH
MESFEEARIRT 5 2Tsys @ Fsys=48MHz - -40°C~105°C
* HE & IRISIRIKED
B AIEF FLASH: 16Kx8Bit - BO%ATLL, MEAEHIGE
B K Data FLASH: 1Kx8Bit & ERF pwM
A RAM: 256x8Bit - RZAK 6 BEigEE PWM
BAEA XRAM: 1Kx8Bit - ®RZAA 6 MEEINI ARtk
2 FLASH Z#F5 X R - R/ BEHRS AR
¢ AMERZAR - ERRANTAHRLONTF AR
HSI-NE RC #&5%: 48MHz - ZEEMEIEXENTER
HSE-4MI & K% 8MHz/16MHz - ZRHABIEThRERRIZEINEE
LSE-9MEB&AHRZ: 32.768KHz & SiEE 12 fii ADC
LSI-AEMETIFERSS . 125KHzZ - FRBE GPIO (221/0s) $3%#F AD @&
& KEEfThEE (LVR) - BEHBENE (1.2V/2.0V/2.4V/3.0V/VDD)
1.8V/2.0V/2.5V/3.5V - ATHEMIRER 1.2V EEBE
¢ KELMIZHEE (LVD) - ZISREARMR SRR IRTNEE
2.0V/2.2V/2.4V/[2.7VI3.0V/3.7VI4.0V/4.3V - ZEASREEFLLRThEE
¢ GPIO & WERENLLERSE (ACMPO/1)
=%AIK 22 4> GPIO - 1B 5 kR, figalikAEs 1.2viVDD &
FREMFRer S ECEIER GPIO - RS R IAMIE TS
¥ =3 BT EEATIRE - RBEER% 10/20/60mV
BFE (EFHSATRSRRGE) it - ZRERSLALE EPWM RIZE
¥ IR AR T RE - fAERAER 1.2V/VDD S ERIEAEE ADC @i
¢ R ® WMEEHERAR (OP/1)
X REFRE SRR O T - BNEREEBYN GPIO OER
=% 7 N ER 2R - IEWmZREFAEE 1.2v EIA
He Mgl - BRI E
* TR - RS EIEAZ ADC EE
WDT ERfEE (B TER2S) - IEHGE eI R RS L AR AR N
RZ0K 5 N ERES: - ZRERIEABRERMGHETR
Timer0/1, Timer2, Timer3/4 & OEIEEITRAE (PGA)
LSE Timer (ZIHAERIREEINAE) - EEBRIARERAEE
WUT (g2 ERT28) - HERERIFER (5 ADCEREFER)
BRT (EROIEASZRATHIA 4 28) - BRIEERONE (1/2/4/8/16/32/64/128 )
¢ AR - HEBIRAESEAN
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%X IxSPI (BEEZE &= A IX 6Mb/s)
IxI2C (IBEiRE RS FIIA 400Kb/s)
%X 2xUART (BRI &ZEAIA IMb/s)
¢ (EKThEE
=R&EX (IDLE)
REEET (STOP)
¢ IRHREHRTHRESHER

PGA i tHE] 3R EE ADC BIE
PGA %l i AT A SR L AR BR 5AN
¥ 96 fif— ID S(UID)

- BRSRERIMNIDS
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1.2 FmXtkb

mpme CMS8S6990NA CMS8S6990
CMS8S3680 CMS8S6980 -QFN20 -SSOP24
S -SSOP16 -SSOP20 CMS8S6990N CMS8S6990
-TSSOP20 -QFN24
AR FhTEE 48 MHz
APROM 8KB 16KB
BOOT 0/1/2/4KB 0/1/2/4KB
Ff#iER | Data FLASH 1 KB
RAM 256 B
XRAM 512B 1KB
WDT 1
Timer0/1 2 (16bit)
Timer2 1 (16bhit)
N Timer3/4 2 (16bit)
LSE Timer 1 (16bhit)
WuUT 1 (12bit)
BRT 1 (16bit)
oAy BUZZER 1
BFIME PWM 6(16hit)
SPI 1
BEEER 12C 1
UART 2 1 2
12bit-ADC
— 14 18 18 22
TEHIELR ACMP - 1 2
oP - 2
PGA 1 - 1
GPIOs 14 18 18 22
LVR 1.8V/2.0V/2.5V/I3.5V
LVD 2.0V/2.2VI2.4V/[2.7VI3.0V/3.7VI4.0V/4.3V
TeBE 2.1~55V
TERE -40~105 °C
QFN20 QFN24
HE SSOP16 SSOP20
TSSOP20 SSOP24
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2. RGHEA

2.1

ARG

CMS8S3680/69xx £ 52 8051 NiZ. A MCS-51 W 1T E8SARA. BA 10 W 8 it , LIEEKEAIK 48MHz,
Z MCU EB 0T84

VvV V V VYV ¥V V V VY

EBRA 16KB i2FKX. 256B RAM Z=a]. 1KB XRAM. 1KB #iEX,

BEEMMiEZEAN, NFEFEERE,

TIFERE. TR, REEZMIEERX, EBHERHIBERIIRE,

WEMESM LVR, RESNLVD. Bl MEHENFFRIFLE, SEBERIEARRETHNARN.
BBEINRPlT. B RBTAE MG RIS SRR, BERREIIMRSMNEEH, Ba MCU MNFIAZE,
HFIRET HEEEER 10 0o

9 NEMSS, BEMLIIEN. . MAFR. BHILR. ENIEE. (FRRFELE3IS6.

6 % 16 il PWM, Hpdiz. Bib EF=fEiad, FANESEGRZEDIRE. SEXEHIIIEE. #SinHEIEE,
BB 18 12C. 18 SPI. 2 I8 UART BEIRIR, BEB NI RASHMILE 2B BIEEE,

BBESKEE 12 i ADC BFIEFERNESEBE. 2 RIZEMR AR, 2 BILKRR. 1 BRI RIZIEERAR, 8110 599
fE ADC RINIEE, SEINTIREEEE,
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2.2 1FfEdssEt
22.1 IEF17fiE38 FLASH

ZARYIEERA 16KB 1Y FLASH 77=S18], APROM X#1 BOOT XA FLASH %8,
FLASH a9 BEHMERIT

0000H

APROMIX
FLASH:16KB(Max) —|

3FFFH

FLASH#4EX 1KB

CMS8S3680 FJAZE BOOT A/, EEEARIT:

EREHEX
itz ala s APROM X BOOT X
B0 8K 0000H-1FFFH -
A1 8K 0000H-1FFFH 1K 3CO0H-3FFFH
A2 8K 0000H-1FFFH 2K 3800H-3FFFH
A3 8K 0000H-1FFFH 4K 3000H-3FFFH

CMS8S6980/CMS8S6990 HIEE & BOOT BIA/N, BEBATVINT:

EREHEX
itz al 2B APROM X BOOT X
k= W] 16K 0000H-3FFFH -
A1 15K 0000H-3BFFH 1K 3COO0H-3FFFH
A2 14K 0000H-37FFH 2K 3800H-3FFFH
A3 12K 0000H-2FFFH 4K 3000H-3FFFH
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222 RNEBIEEFESS RAM
R EFIETEERS 9 7 3 MEBS) . i 128Bytes. = 128Bytes. SFR. RAM Z/8] 9 A £ tEE 40 T BIFf R :

FFH

80H

7FH

O0OH

REBRAM
=128bytes
(I8)#%34h)

FFH

80H

WHIEE ETF s
128bytes
(B#ESh

AERAM
1£128bytes
(EEH EIET i

223 IMBBURTE(EES XRAM

HHEAZSERA 1KB XRAM Xif, ZXiEH5 RAMIFLASH ;2B %, XRAM Z(8)9 EEWERM T EFfR.

OFFFH
XRAM
1 KB(Max)
(e 4k)
0000H
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2.2.4 Y INEEZF 1788 XSFR
XSFR 234505 XRAM HEMSHEEE, TEME: MOSHSER. BEMIssSEs, I8 EEmT:

FFFFH
XSFRIX: 4K
FOOOH
EFFFH
{REB= 18]
0400H
03FFH
XRAMIX: 1K(Max)
0000H
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3. EIENX
3.1 ElEA

3.1.1 CMS8S3680-SSOP16 5|HE

GND[ |1 U 16 | 1VDD
AN5/POS [ | 2 15 [ 1 P35/DSDA/AN16
AN4/PO4 [ | 3 14 [ 1 P32/PGAGND/OSCOUT/AN14
AN6/P13 [ | 4 13 [ ] P31/PGAP/OSCIN/AN13
AN20/P17[ | 5 12 [ 1 P30/AN22
AN21/DSCK/P21[ | 6 11 [ ] P26/PGATO/AN12
AN8/P22 [ 1 7 10 [ ] P25/AN11
AN9/P23[ | 8 9 | | P24/AN10
3.1.2 CMS8S6980-SSOP20 3|HIE
VSS[ 11 U 20 [ ]VvDD
AN17/P36 [ | 2 19 [ 1 P35/AN16/DSDA
AN5/PO5S [ | 3 18 [ 1 P32/AN14/0SCOUT
AN4/PO4 [ 1 4 17 [ 1 P31/AN13/OSCIN
AN3/PO3 [ | 5 16 [ ] P30/AN22/COP4
AN2/PO2[ | 6 15 [ ] P26/AN12
AN1/COP2/PO1 [ | 7 14 [ ] P24/AN10/COP5
ANO/COP1/POO[____| 8 13 [ ] P23/AN9
ANG/COPO/P13[ | 9 12 [ ] P22/AN8
AN7/CON/P14 [ | 10 11 [ ] P21/AN21/DSCK
3.1.3 CMS8S6990N-TSSOP20 3|HIE
COP5/C1P5/0OP1_O/AN1O/P24 [ | 1 U 20 [ ] P23/AN9/OP1_N
AN11/P25[ | 2 19 [ 1 P22/AN8/OP1_P
PGATO/AN12/P26 [ | 3 18 [ 1 P21/AN21/DSCK
COP4/C1P4/OP0_O/AN22/P30[ | 4 17 [ ] P17/AN20
PGAP/OPO_N/OSCIN/AN13/P31[ | 5 16 | ] P16/AN19
PGAGND/OPO_P/OSCOUT/AN14/P32[ | 6 15 [ ] P15/AN18
VSS[ |7 14 [ ] P14/AN7/CON
DSDA/AN16/P35[ | 8 13 [ ] P13/AN6/COPO
VDD[ 9 12 [ ] PO4/AN4/C1PO
AN17/P36 [ | 10 11 [ ] PO5/AN5/C1IN
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3.1.4 CMS8S6990NA-QFN20 3|HIE

< [Te]
o [a
— —
Q Q
< [Te)
o o
o o
Q o Q
S Q O -
25 &
O a o o
N & 4 o 9
N — — O
zZz Z2 Z2 Z2 Z
L £ £ £ <
o O 0 < ™M
™ N N N N
o o o oo
20 19 18 17 16
PGAP/OPO_N/OSCIN/AN13/P31 [ | 1 15 | 1P22/AN8/OP1_P
PGAGND/OPO_P/OSCOUT/AN14/P32[ | 2 14 [ JP21/AN21/DSCK
vss[ |3 13 [ 1P14/AN7/CON
DSDA/AN16/P35[ | 4 12 [ 1P13/AN6/COPO
vDD[__| 5 11 POO/ANO/COP1
6 7 8 9 10
n I ™ N —
o O O o O
o o o o Qo
B ¥ 6 & 4
zZz 2 2 2 Z2
£ £ £ £ <
Z O <9 o o
- 0O O o A
O o o 9
O O O O
3.1.5 CMS8S6990-SSOP24 5|HIE
COP5/C1P5/OP1_O/AN10/P24 [ | 1 J 24 [ ] P23/AN9/OP1_N
AN11/P25 [ | 2 23 [ ] P22/ANS/OP1_P
PGATO/AN12/P26 [ | 3 22 [ 1P21/AN21/DSCK
COP4/C1P4/OP0_O/AN22/P30 [ | 4 21 [ P17/AN20
PGAP/OPO_N/OSCIN/AN13/P31 [ | 5 20 [ 1P16/AN19
PGAGND/OPO_P/OSCOUT/AN14/P32 [ | 6 19 [ | P15/AN18
VSS[ |7 18 [ 1 P14/AN7/CON
DSDA/AN16/P35[ | 8 17 1 P13/AN6/COPO
VDD[___| 9 16 1 POO/ANO/COP1
AN17/P36 [ | 10 15 [ 1PO1/AN1/COP2
CIN/AN5/PO5 [ | 11 14 [ PO2/AN2/C1P2
C1PO/AN4/PO4 [ | 12 13 [ | PO3/AN3/C1P1
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3.1.6 CMS8S6990-QFN24 5|HIE

¥
zZ, o %
“ 4 0
o o A
O QO 3 o oo o
d d N & oA o
z 2 Z2 2 Z2 Z
< £ £ < £ <
» Jd 9 K ©® B
N N N o oA o
Ao o oo o o
24 23 22 21 20 19
C1P5/COP5/OP1_O/AN10/P24 1 18 P14/AN7/CON
AN11/P25 2 17 P13/AN6/COPO
PGATO/AN12/P26 [ | 3 16 [ ] POO/ANO/COP1
COP4/C1P4/OP0_O/AN22/P30 4 15 P0O1/AN1/COP2
PGAP/OPO_N/OSCIN/AN13/P31 5 14 P02/AN2/C1P2
PGAGND/OPO_P/OSCOUT/AN14/P32 6 13 P0O3/AN3/C1P1

VSS ~

DSDA/AN16/P35 [ | @

VDD[ | ©

AN17/P36 18

CIN/ANS/POS [ | &
C1P0/AN4/P04 Iy
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3.2 ‘ERThaEEA

'h_—q —
BWS am | Em N
CMgg_SSG CMgg_SGQ Cl\g%?\ls_% CI\JOS’\8U§69 CMgg_SGQ QCOMSIS:S[ZZ IjJﬁE igg =] D
SSOP16 SSOP20 TSSOP20 QFN20 SSOP24
GPIO B HFSEERANRY,
P00 110 N
£ FHEINEE
- 8 - 11 16 16
ANO I ADC &jE 0 B\
COP1 I Eb3i2R 0 IEURI@IE 1 M
GPIO B HFSERANRY,
P01 110
. THZEDRE
- 7 - 10 15 15
AN1 I ADC &iE 1 A
COoP2 I Eb3k2s 0 [EiREE 2 N
GPIO B¥HEFEREEERANAL,
P02 110
. "FEL%IJJ
. 6 - 9 14 14 AN2 I ADC BiE 2 A
L 28 1 EWwmBE 2 WA
C1P2 I
(CMS8S6980 Tt IhAE
GPIO B EFEsi BN,
P03 110
?ui—’—"'fljj
- 5 - 8 13 13 AN3 I ADC i&j& 3 A
b 88 1 EREE 1 WA
C1P1 I
(CMS8S6980 T ithIhAE
GPIO B &FESiERMANEL,
P04 1/0
. THZEIN8E
AN4 I ADC iBi& 4 N
3 4 12 7 12 12 - —
b ee 1 [EEIEIE 0 W AN
C1PO I (CMS8S3680. CMS8S6980 &
b IhEE
GPIO B FEFESEERMAEL,
P05 110
. THZEIN8E
AN5 I ADC &8 5 B
2 3 11 6 11 11 —
b 8 1 faamBEB A
CIN I (CMS8S3680. CMS8S6980 T
b IhAE
GPIO B EFESEERMAEL,
P13 110
. THZEIN8E
4 9 13 12 17 17 ANG I ADC & 6 AN
tbi e 0 EimiBE 0 # A
COPO I
(CMS8S3680 T lthIhAE
GPIO B &FESERMANEL,
P14 110
- 10 14 13 18 18 £ THZEIN8E
AN7 I ADC &3 7 A
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M —
el S i
CMgg_S?)G CMgg_SGQ CM;)?\‘S_GE) CI\9AOS’\E‘§69 CMgg_SGQ CMS8S69 Ij]‘g% ﬁﬁg =) P4
SSOP16 SSOP20 TSSOP20 QFN20 SSOP24 90-QFN24
CON I tbik2s 0 falmiEiE RN
GPIO B¥HEFEREEERANGL,
P15 110
- 15 - 19 19 . THEINRE
AN18 I ADC &jE 18 A
GPIO B¥HEFREEERANGL,
P16 110
- - 16 - 20 20 . THEINRE
AN19 I ADC &j& 19 A
GPIO B¥HEFREEERANEL,
P17 110
5 - 17 - 21 21 . THEINRE
AN20 I ADC J&j& 20 A
GPIO B¥HEFEREEERANAL,
P21 110
J:\ —FhL%IjJ Be
6 11 18 14 22 22
AN21 I ADC @& 21 N
DSCK 1/0 PRIE. AR FRANEL
GPIO B¥HEFEREEERANAL,
P22 110
= -FhL%IjJ
7 12 19 15 23 23 ANS8 I ADC &8 8 (N
BEM 1 EmRBAN (CMS8S3680.
OP1_P I .
CMS8S6980 T ltIhAE
GPIO B EFEsi BN,
P23 1/0
. THZEIN8E
8 13 20 16 24 24 AN9 I ADC iBj& 9 (N
B 1 fimiEA (CMS8S3680.
OP1 N I .
CMS856980 T tbIhAE
GPIO B &FESiERMANEL,
P24 110
. THZEIN8E
AN10 I ADC &8 10 N
b 0 EimiBiE 5 8 A
COP5 I
(CMS8S3680 UL INEE
9 14 1 17 1 1 — — ”
thiee 1 [EIBIE 5 WA
C1P5 I (CMS8S3680. CMS8S6980 T
b IhAE
B 1 ®4E (CMS8S3680 .
OP1 O 0 .
CMS8S6980 T thIhAE
GPIO B &FESERMANEL,
P25 110
10 - 2 18 2 2 . THZEIh8E
AN11 I ADC 1&i& 11 8N
GPIO, BX HFFiBRANEL,
P26 110
11 15 3 19 3 3 £ THZEIN8E
AN12 I ADC &8 12 N\
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'h_—q —
BWS EW | B i
=) 22N
CMgg_S?:G CMgg_SG9 C’\Ag?)?\js-(sg CI\QAOS’\E‘i/§69 CMgg_SG9 Cl\fISSSG9 Ij]‘g% iﬁg
SSOP16 SSOP20 TSSOP20 QFN20 SSOP24 90-QFN24
PGA Mgt (CMS8S6980 Flit
PGATO 0 R
IgE
GPIO B HFSEERANRY,
P30 110
£ FHEINEE
AN22 I ADC #iE 22 A
b 0 EWRiEE 4 @A
COP4 I .
. 4 (CMS8S3680 Tl LhAE)
12 16 4 20
bb®2s 1 EmBE 4 WA
C1P4 I (CMS8S3680. CMS8S6980 &
ItbIhEE
BB 0 W HE (CMS8S3680 .
OP0_O 0 .
CMS8S6980 T UtIhAE
GPIO B HEFSiLERANREHY,
P31 110 N
. FHEINEE
AN13 I ADC #E 13 A
. L . . OSCIN I INERIR BN
13 17
B 0 falmiE AN (CMS8S3680.
OPO_N I .
CMS8S6980 T ltIhAE
PGA IFimfiN (CMS8S6980 Tl
PGAP I R
IhEE
. /o GPIO B &FEsiERMANEL,
. FHZEINAEE
AN14 I ADC B 14 A
0OSCcouT 0 SNEBRSH 46
14 18 6 2 6 6 — —
B 0 IEwREAN (CMS8S3680.
OP0O_P I .
CMS8S6980 T thIhAE
PGA RimiimAN (CMS8S6980 It
PGAGND I .
b IhEE
GPIO B FEFESEERMAEL,
P35 110 ] .
o . FHIZEIhAE
15 19 8 4 8
AN16 I ADC B 16 BN
DSDA /0 | 4wi2. I EEmNE L
GPIO B EFESEERMAEL,
P36 110 ] .
- - 10 - 10 10 . THZEIN8E
AN17 I ADC B 17 B
16 20 9 5 9 9 VDD P EE R ER RSN
1 1 7 3 7 7 VSS P F i
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3.3 GPIO

EMZMIhEERE, 1 1/0 OFRENER—MEFINERE BT IRDITIEE. /0 @A GPIO OAB I T 4!
>  HEE 2 15 1/0 HtE=E,

> HEE 2 5 1/0 KRB,

> FEEVIRSIERR RS A S BPRES,

> ARELFAA. TEA. JUARA T,

>  AERELEFA. TEA. WCAREIRESH .

> OIEREMREERMA. LhRA. THEA. #Rad. FREER.

WWW.mcu.com.cn 15741 Rev. 1.02
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3.4 EThaEdIE

CMS8S6990 A5t H EMNMFhRERMER D ES, BEME D 1/0 D& S REE—FEFIEE. IoRNBFIERN TR

FRR:
HFINRE AlA Thieitea
GPIO 1/0 BAIOO, BIFFREEMAGL, ETHEDRE
cco 0 Timer2 tbH%a i@ 0
Cc1 O Timer2 bb 3% HIEE 1
cc2 o) Timer2 Eb 5% HiEE 2
cC3 o) Timer2 Eb 5% HiEE 3
TXDO ¢} UARTO #iE%a
RXDO 110 UARTO #iEia N/ R Z R T E iR
TXD1 ¢} UART1 #iE%a
RXD1 110 UART1 $3BM N/ R R T SR
scL /10 1°C B $hia N8
SDA /10 I°C #Bim NI
NSS 1/0 SPI MEERRHFIRES (GaAAaL)
SCLK 110 SPI BY$ia Nt
MOSI 1/0 SPI E1E & IX MITHEUIR
MISO /0 SPI EisHEIIMIER X
PGO 0 PWM @18 0 %t
PG1 0 PWMIEE 1 Hit
PG2 0 PWM IEE 2 fith
PG3 0 PWM & 3 Hith
PG4 0 PWM @18 4 %t
PG5 0 PWM @18 5 %t
BEEP o} b JURE L e L]
C0_O o} L3228 0 Haithd
ClLO0 o} LbikE8 1 faihd
INTO [ SMERFRIER O FIN
INT1 [ SMERFRER 1 FIN
TO | Timer0 4MERET ERAEIN
TOG | Timer0 I JiTHA
T1 | Timerl SMERETERAEIN
T1G | Timerl I"iFHA
T2 | Timer2 SMERE A HTHIAN
T2EX | Timer2 A BENELRRA
CAPO | Timer2 i NfEIREE 0
CAP1 | Timer2 B NfEREE 1
CAP2 | Timer2 B NfEREE 2
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WFIhie palC Thieitea
CAP3 | Timer2 fNf@REE 3
ADET | ADC FYFMERfit & FRIN
FB | PWM BSMBRIZEE S RN

EMBRMNIDEDECEE, S MEMX D EARMEINIIEE, BMLSIR™RE. BINTIRE DB T &RFR:

PIN CONFIG 1(ANALOG) HEFIREM STk
P00 - ANO COP1 - - =t
PO1 - AN1 CoP2 - -

P02 - AN2 C1P2 - -

P03 - AN3 C1P1 - -

P04 - AN4 C1PO - -

P05 - AN5 CIN - -

P13 - ANG COPO - -

P14 - AN7 CON - -

P15 - AN18 - - -

P16 - AN19 - - -

P17 - AN20 - - -

P21 DSCK AN21 - - -

P22 - ANS - OP1_P -

P23 - AN9 - OP1_N -

P24 - AN10 COP5/C1P5 OP1_0O -

P25 - AN11 - - -

P26 - AN12 - - PGATO

P30 - AN22 COP4/C1P4 OP0_O -

P31 OSCIN AN13 - OPO_N PGAP

P32 OSCouT AN14 - OPO_P PGAGND

P35 DSDA AN16 - - -

P36 - AN17 - - - =i
Www.mcu.com.cn 17/41 Rev. 1.02




s Cmsemicon CMS8S3680/69xx 2K IR E
4. THEe BT =

4.1 RSB

AENEE AR ET FRR7RITHFERMGEHITHNR. NOINEE. SHNRRNERNT 4 #E8:
> WEEEIRS HSI (24MHZ/48MHZ) o

> HMEBER&EEIRE HSE (8MHZ/16MHz) o

> SMEMEEREEIRSH LSE (32.768KHZ) o

> AEMEERIRSS LSI (125KHz)

42 B

SRR TRASF NEEBREARAL, ERAMN—MRENRKRSHEIE. SRABNTMEMLSR:
> BB
> IMEBEIL
> REEEL
>  CONFIG REFRIPE L
>  LRREREE.
> ARSI,
> RS
FREA—FHEMUIERBRE—E WML E, RFARHETENEDREURIES URIERNIRFET,

4.3 HBEEHE

431 TITEER
SR 3MAREMIMEER, LUENRENBNIFEER,
>  EBIEEN: MCURTFERIERS, IMEERBETT.
>  TRED IDLE: MCU R F=RER, CPUEIETIHE, IMRIEREIETT, ZIE A BT R PUREe,
>  {REEIEI( STOP: MCU R FHREEIET, CPU {ELETE, IMEEIETIE, ZEATH INTO/L HRMIRER. MIF-R BIIRAR,
WUT EBIEEE, LSE ERIREE,

432 HEBEEESNM (LVR)

Y EREEETIGE WENEER, WRFEENL,
REEME 4 #ER: 1.8V/2.0V/2.5V/3.5V,

433 HRE{EELM (LVD)

R ERN BRI ERBEEMEEREHTILR, MRERBEETIRENBE, WEEREIERES,
MNEE IR ESR 8 FER: 2.0V/2.2V/2.4V/2.7VI3.0V/3.7VI4.0V/4.3V,
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4.4  FRBTES]

SHREBZNHETRERTETEEZ, BFEEENFRTEIE INTO/L. Timer0/1. Timer2. Timer3/4. WDT. LSE_Timer.
PWM. I2C. SPI. UARTO/1. PO/P1/P2/P3. ACMPO/1. ADC. LVD, AR¥f/RAISLER M ERERRTAE.

SHEMER N R RLS, TEMBRTEHRE, Y— P hEERMN, ZE5R3ITEAHIER, BETUTKEE,
LI RTERE.

CMS8S3680/69xx 8 HEFAR

4.5 TENZE
451 WDT ER3E

BRENRZ— T HARNPEHNHIENE NEN R, WDT HEEHESE S, B HENRRAN—FRIPIZE,
HEBBITE—NRARSH, @B VARERAENM, MMERRLeH N TRASEES. WDT ENSEEB WM THE:

> Bl EEtTE 8 #n) ik,

> ERER T T,

> AREARNHEE

452 ENEES 0/1 (Timero/1)

ERY2R 0 SERTER 1 FUSEBUMLEMMEM, M 16 UM LI EER 2R, Timer0 B 4 HIERI, Timerl B 3 FHIFER,
EATHREE AN E R ME 41+ 55,
EENSRN, ENFERTENSNHEEN, 8§ 12 M8 4 MRAFPEE—R, EHHsRUN, EREES
SYOMEEZARNS IBLE (TOSK T1) NTEAMSIEM. Timero/1 EEMTHIE:
FIFENBERN 2R ER,
AT T ERThEE,
P SEELSMER T AR TRE
R RTI EIHRTEE,
THEEs R T,

Y V V V

453 ENitEES 2 (Timer2)

TS 2 B2— 16 UNEEE, ERMATEMRFESHNEMMEBEHRR, bR RE. FoPEERSL BKENEE,
Timer2 EB N T4
> EfFRERENSRER.
AIBFI IR IhEE.
B SCISMER T ERTNRE
BEEREEIL, B AmEE. NS TR A B BRI,
Bl EFA. FRESA. SORHEHRFFRNEF LA,
BALRINEE, ZIEER] =L AHRMRES B ST RIER PWM KR
ER. SMEBfA. IR, LEEIYR] = ik,

YV V V ¥V VYV V
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454 EBEE3/4 (Timer3/4)

ERTES 3/4 5EREE 0/1 B, 2@ 16 AIE 2, Timer3 B 4 BT /EET, Timerd B 3MIEE I, 5 Timer0/1 #8LL,
Timer3/4 (iR E IR 1E,
EENBENERT, SEENE (T8 & 12 75 4 M EAEABE—K,

CMS8S3680/69xx 8 HEFAR

455 LSE Ef2:

LSE ER2E—MNHRE BN ERMEERY £ LSE, 16 M L4 ERES, LSE RS aA N T4 :
> ERTHEE

AJi& 16 fIER1{E,

KRR TR EE T

THESE T ERERN T = £ i,

7E B FR 7 ] MR 2 PR AR U AR BRAR X

YV V V V

456 WUT ERZE

WUT I EERE BV 252 — TRk B AEMEGRET SR LSI. A FRBRIRERRY 12 £, M LIt 8EEgs. ERAENKRELE,
CPU S4MEIFRE BBEREIE T (E, AIEBEERETE LSI 9 WUT HHEREsiR (BY $h, WUT BB T

> ERBRRES T ER IREE R4,

> IHEETEREIE 1. 8. 320 256 Sl

> Hig 12 (UER{E.

457 BRT EKRZ2:

BRT ERT B2 A IRFK B RS ITH. 16 UK RENSE, TER UART IR MHIIH, BRT AEMTHE:
>  BEMRIAEEIFX.

> ITEEEAR 8 kR,

> 16 (ERE TG

4.6 IELRBIMFIME

46.1 HI828IXE) (BUZZER)

ES2RIRTNEH 8 fiuit#as, KEPIREhER, IRHEITFRAM, W A=A 50%M 5K, EMEBEE—MRENTEE,
BUZZER EBWI 44!

> BERRMAEREIREIF X,

>  HNRE 8. 16. 32. 64 H 4 ALK IALL,

> RILAE g uinHl, FgE (1~255) x 2 S0HIH.
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4.6.2

B
\l

4.

4.

1R R PWM B IR

2RI PWM IR H 6 B% PWM & E8, BHEAM ST rIRIIIRE, PWM BB TE:

>

YV V V V V V V V

7.1

TR, EEET 2 MR Rt

THRMI. B AP AEF 4 FIRHIRRT

BT ERAIERE 1. 20 4. 8. 16 D,

SZRAARITE. FROIITE 2 Mt g, PORITHIR T ST FRASEXS AR #R
S,

SIS X L,

LG E R R,

THAE. mLR. BTHR. ERFiE.

TIHRENE. INPmOMMARNZE. ADC LEIRERMARNZE. ACMP HIHMENZE,

B{S IR
SPI &R

SPI B— 12 RECER SPI EHUMMIRE, AFAFEESITHHMESHRMERMBEML. SPI A MCU 5H1T5MEIRE#H
TEE, EXEBESENRFTHITLIEREEE. SPIEFMTHE:

>

YV V V VYV V VYV V

7.2

NI EL BITHRE R,

T ENMIE,

SZIHZENRS

RFEEIRQ Mo

ZIHFRESERFAIFN /4 (Fsyss24MHzZ) o

FEAEER = RGREPAY 14, /8. 1/16. 1/32. 1/64. 1/128. 1/256. 1/512,
ZIFOFMEEE .

RIRIEWSTRL ] 7= A BT,

1°C &3k

RILEIE BT EIEHI 28 1°C NI I°C B4 EMEIERIRRM T —MERERMEEAN. I°C RRABNTH

4

YV V V ¥V V V

TIFAMIMELN: ERRE. TRER. MBERX. ManEi.

TF 2 MERREEL

¥ (B3X 100Kb/s)

RER (FB3X 400Kb/S) o

WATEAERES .

IHZENRS

EMARZE 1°C RE LN 7 IFUAERS 10 I UHEX EREZEH)
MMARZHE 1°C B& L8 7 1 FuHER,
AVERENHIAEEEH#ITIRIE (WE 8 iIER2R) -

WU & 1% SERY B] P A R,
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4.7.3 UARTn i

UARTN 38 E T UARTO/ UART1, UARTn BB 454!
2RI BT,

SERPERN,

SRR ER 8 IR PR IER,
SRR ERN 9 RS WAER

RAEFEE A Timerl/Timerd/Timer2/BRT 18R~ 4,
BIXAEIRFERL B = A AR T,

YV V V VYV V V
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4.8 PEHNEEIR

48.1 (E¥EHE (ADC)

ADC #EIRE— 12 LS EREHRE RS, WOEMNRNGES AT ZRIERRZ 5 R mENRNEE, BHRE
MBRIBRARRDES =E—D 12 U ZHFIER, HEZERREFE ADC EREFRF. ADC AENTHFIE:
> FREH 1/O O FIE ADC HIFM RS NIBE,
ADC M5BT 8 FhEY Syl o] %,
ADC &£ B [EA%ERE VDD/1.2V/2.0V/2.4V/3.0Vs
— MR 12 IFRFEE 18.5 ™ ADC FiFHA,
SRR OA. 18583 PWM fil & ADC #%if,
35 ADC FigE REb M. iR rIEHgsR % PWM M ZEINEE.
215 ADC FHIR5ERL =4 it

YV V V V V VY

4.8.2 1ELLEES (ACMPO/1)

Lb3%28 ACMPO 1 ACMP1 E B0 T4

1F Ui 32 15 2% B4 N\ i (1 BT 328,

TR ENEF R MmN A S E B %,
REEE D EH 16 LR,
SRR, FEMATIEEE 11 RYAERR.
ZIFRIBFRINLRFH TS

IRHEBER]IE 10/20/60M Vo,

SR B ER S,

WH A ERIEERE PWM NN ERLES,
2155 B P A R

YV V V V V VYV V V V

BHEBK2E (0P0/1)

IEEMASE OPO #1 OP1 BB W T4FE:
> [EUmZREAES 1.2V BERIN.

> XIS RUR I E,
>
>
>

-
o
w

i H A IEN R ACMP 5N TRz,
N AEZREIHEE ADC @18 31 #ITNE,
T IFR IR EREEE,
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48.4 w{mIEEEHASS (PGA)

TAIRIZIEEASS PGA BB T4FE:

SRt ET]E (1/2/4/8/16/32/64/128)

PGA BN REE(RIFER,

SIFBIR/IHED RN,

15 PGA i Mlizts

PGA ¥l tH eJ i A SRS M EL AR 28 m N T TEE Y
PGA i I EBATIEZE ADC WEREIE 31 HITIE,
FIFR B EREERE,

vV V V V VYV V V

4.9 FLASH 7728

FLASH 78238 212 =77E23 (APROM) S53FZRIIEFHERS (Data FLASH) , AL@EIEXFIHINEES F88 (SFR) X
HH{TEEURIELASSIN IAP ThEE. FLASH 77{#88 SZIF il T Ig(E:
> FIEIRME,
> FhERME
> DUZBRIRME,

4.10 M— D (UID)

S EIEE 96 IM—5IR%1S, BN Unique identification, UID H NEBXRIEE, FAFR REEBH.
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5. AP E

RAMES 728 (CONFIG) 2 MCU ¥I3A%& MM FLASH &I, 2R FEEIARINIEIE, BERAAREST Fs LUSENT
A
BN IELSR.
FLASH 2R X2 XRiP. RIBM2E, FLASH #IBXMZIRS.
REEMHEE.
AR TR LE S fRE,
RHAR. Mo IMERE,
RN ER SRR 2 D IERE
HNEBEMARE. WO,
PR BN B S 15 18,

YV V V V ¥V V V V
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6. BRE&#

6.1 HEXNHmATER
®s S &/IME RAE B
Tst EFEEE -55 150 °C
Ta IERE -40 105 °C
VDD-VSS BIRBE -0.3 5.8 \Y
Vi BANBE VSS-0.3 VDD+0.3 \%
lop VDD s AN - 120 mA
Iss VSS s A BIR - 120 mA
BN 10 RAERR - 50 mA
o BN 10 |RAHIER - 20 mA
FRA 10 AERMR - 120 mA
FiE 10 SR KHIEE R - 120 mA
6.2 HEiRBSRH
VDD-VSS=2.1~5.5V, Ta=25°C
"s B M & 14 &/ME BaAUE RAE ==hivs
VDD - Fsvs=48MHz, #l28EHF=2T - ) . v
Fsys=8MHz~24MHz, #l23EHA=1T
VDD=5V, Fsys=48MHz, FiB4IM&XHA ) 6 A
M 2sEHA=2T
VDD=3V, Fsys=48MHz, FiB4IM&XHA ) 6 A
M 2sEHA=2T
VDD=5V, Fsys=24MHz, FiB4IM&XH
- 4 mA
M 28EHA=1T
VDD=3V, Fsys=24MHz, FiBIM&XH
- 4 mA
s M 28EHA=1T
VDD=5V, Fsys=16MHz, FiE4M&XHF ) 3 A
M 28EHA=1T
oo VDD=3V, Fsys=16MHz, FAG4ME%HT _ , i,
M 2sAHA=1T
VDD=5V, Fsys=8MHz, FiEIM&XH
- 2 mA
M 2sAHA=1T
VDD=3V, Fsys=8MHz, FiEIM&XH
- 2 mA
M 2sEHA=1T
VDD=5V, Fsys=48MHz, FrEM& XA - 4 mA
. VDD=3V, Fsys=48MHz, FrBEM& XA - 4 mA
IDLE &5 NV
VDD=5V, Fsys=24MHz, FRBEM& XA - 2.5 mA
VDD=3V, Fsys=24MHz, FiBEIM& XA - 25 mA
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VDD=5V, Fsys=16MHz, FRBEIM& XA - 2 - mA
VDD=3V, Fsys=16MHz, FRBEIM& XA - 2 - mA
VDD=5V, Fsys=8MHz, FFEIM&XH - 1.5 - mA
VDD=3V, Fsys=8MHz, FREIM&XA - 1.5 - mA
IsLEEPL RBREE R FrE49M&%i#, LSE. LSE ERY2SEARE - 20 - uA
IsLEEP2 RBREE R FRrE9M&XFA, LS. WUT ERS2SERE - 7 - uA
IsLeeps RBRER IR FRBIMER ] - 6 - uA
L RNRE - - - 0.1 uA
Vi BINEEBFE - VSS - 0.3vDD \Y
Vin RANSBE - 0.7VDD - VDD Y,
VDD=5V, lo1=12mA - - 0.4 \Y
Vo, R VDD=5V, lo2=7mA - - 0.4 \Y
VDD=3V, lo1=9mA - - 0.4 \Y
VDD=3V, lo2=5mA - - 0.4 \Y
VDD=5V, lon1=40mA 3.5 - - \Y
VDD=5V, lon;=20mA 35 - - \Y

VoH MY SHBE
VDD=3V, lon1=15mA 2.1 - - v
VDD=3V, lon=8mA 2.1 - - v
ReH LhisapE - - 32 - KQ
ReL THIEBRE - - 32 - KQ
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6.3 XRnHBSEH
6.3.1 LHESEBIRE

Ta=25°C, AEE 32.768K SZIRiEIRATIE]

aa= S8 pllimeSty =2\ HAME RAE =R {r)
TRESET S {untig] VDD=5V - 16 ms
TVDDR VDD rise rate VDD=5V 2 - us/V
TVDDF VDD fall rate VDD=5V 2 - us/V
6.3.2 HMEBIRSHES
o= S pllEeSty =2\ HAME RAE B
Vise TEBE F=8/16MHz,Cx1=0-47pF 2.1 - 55 \Y;
Vise TI{EBE F=32.768KHz,Cx1=10-22pF 2.1 - 5.5 \%
6.3.3 HNEBIRHE
VDD=2.1V-5.5V
~"s S8 pllEeSts MEIRE =/ME HANE RAE ==Xy
. EE=E T,=0°CZE 80°C +1% - 48 MHz
i 48MHz T,=-40°CZ 105°C £29% - 48 MHz
- P 2B Ta=25°C +5% - 125 KHz
- 125KHz Ta=-40°CZE 105°C +50% - 125 KHz
634 (EESMBESSHK
~"s 28 =/ME HAE RAE ==K {r)
VLvR1 {RECTMEE 1.8V 1.65 1.8 1.95 \Y;
Vivr2 {REMTNEE 2.0V 1.85 2.0 2.15 \Y;
VLivrs {REMTNEE 2.5V 2.35 2.5 2.65 \Y;
VLvra {REMTNEE 3.5V 3.35 35 3.65 \Y;
6.3.5 LVD BS&¥
"s 28 =/ME HAE BRAE B
Vivb1 {RECTIEIE 2.0V 1.85 2.0 2.15 \Y;
Vivo2 {REMTNEIE 2.2V 2.05 2.2 2.35 \Y;
Vivos {REMTNEE 2.4V 2.25 2.4 2.55 \Y;
Vivpa {REMTNEE 2.7V 2.55 2.7 2.85 \Y;
Vivos {REMTNEE 3.0V 2.85 3.0 3.15 \Y;
Vivos {REMTNEE 3.7V 3.55 3.7 3.85 \Y;
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Vivpr RESUNIRIE 4.0V 3.85 4.0 4.15 \%
Vivos REPUNIRIE 4.3V 4.15 4.3 4.45 \%
6.4 FLASH BS&#
s e iRt &/ME gaANE RAE B
VE FLASH T{E®B[E 2.1 - 5.5 \%
Te FLASH T/ERE -40 27 105 °C
2R FLASH 20,000 - Cycle
NENDURANCE BEREK
Data FLASH 100,000 - Cycle
Trer IR RTFETE) 25°C 100 - year
Terase 8 X IR PREY 8] - 4.5 ms
Trroc 4wz E) - 7 us
Ibb1 ENEER - - 25 mA
lob2 RIZERM - - 3.6 mA
Ibb3 BB - - 2 mA
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6.5 1R

6.5.1 BANDGAP BES 44

s S M &/ME BANE RAE C=Lir}
Vee AEBEME 1.2V VDD=2.1~5.5V. Ta=-40°CZE 105°C 1.182 1.2 1.218 \Y
6.5.2 ADC S
Ta=25°C
"s S8 &/ME HANE RAE B
Vavop ADC L{EEBE 2.5 - 5.5 \%
VRer1 SEBE1 - Vavop \Y
VRrerz BEBE2 (3F Vee) 1.185 1.2 1.215 \Y
VRer3 SEBE 3 1.985 2.0 2.015 \%
VReFa SEBE 4 2.385 2.4 2.415 \Y
VRers SEBES 2.985 3.0 3.015 \%
Vabi WMANBE 0 - VRrer vV
Nr pag S 12 Bit
DNL HPIELEMIRE  (Vrer=Vavop=5V, Tapck=0.5US) +2 LSB
INL FRPIELZEIRE (Vrer=Vavop=5V5 Tapck=0.5us) +4 LSB
Tapck ADC BY$H/E A 0.5 - 32 us
Tapc ADC H#1t B¥a] - 18.5 Tapck
Fs RHEFEE (Vrer=Vavoo=5V) 100 Ksps
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6.5.3 ACMP HBS4H4
Ta=25°C, Vsense=Vini-Vin-» VDD=5V, V=1V, BRIESHE LA
s S & &/ME BANE RAE E<Lir}
VDD BIRERE - 2.1 - 5.5 \%
lo FESER Vsense=0.1V - 0.2 0.3 mA
Isp KETERAR Vsense=0.1V - 10 - nA
Ta TERE - -40 25 105 °C
RN
Vos WAKIHEE (Cni\EDﬂ?jOH) ] 0 ] mv
HERE - +0.5 +1.0
Vem HiZmNBETEE -40°C~105°C -0.1 - VDD-1.5 Y,
g RANRERMR Vsense=0mV - 10 - pA
los RNKIERR Vsense=0mV - 10 - pA
0
Vhys MNRHRBE VD\?I :2=5~55V5V' - i%g - mV
+60
IR
Vor ERARHBE -40°C~105°C - - VDD v
Vol RANEIHEBE -40°C~105°C 0 - - v
AoL FFER 2% - - 85 - dB
BW i - - 150 - MHz
PSRR R R leY:Dll\D/,zf/' :E:qiéi\é}nv - 80 - dB
VDD=2.1~5.5V
CMRR HARIHILL -40°C~105°C - 90 - dB
BRI
Tst TR EBTIE) - - - 5 us
Teop D S RE B VlNLC\O/“I”Nz_lin v - 50 100 ns
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6.5.4 OP B4

Ta=25°C, Vsense=Vini-Vins VDD=5V, VIN+=1V, RIEZHEA

s S & &/ME BANE RAE C=Lir}
VDD BIRERBE - 2.5 - 5.5 \%
g ESER Vsense=0mV - 1.0 1.6 mA
Isp X WTER 7R - - 5 - nA
Ta TERE - -40 25 105 °C
RN
REZ - +3.5 -
Vos BWNKHRBE (OPNADJ=10H) mv
HERE - +0.5 +1.0
Vem HiZmNBETEE -40°C~105°C 0 - VDD-1.5 Y,
g RANRERMR Vsense=0mV - 10 - pA
los RNKIERR Vsense=0mV - 10 - pA
R
CLoap AR - - 30 - pF
Vor mABLEBE -40°C~105°C - - VDD-0.3 \Y
VoL VB RE -40°C~105°C 0.3 - - \Y
AoL FFIRIE R - - 80 - dB
BW HE Rioap=2K,Cioap=100pF - 5 - MHz
PSRR B ALY PtV Ty . 75 . dB
CMRR HAEHILL Vivi=03= (VDD-LS) - 90 - dB
-40°C~105°C
BRI
SR Ex Rioap =2K,Cioap =100pF - +8 - V/us
Tst TR EBTIE) - - - 2 us
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6.55 PGA BSR4

Ta=25°C, VDD=5V, Vi.=0.01V, FRIEZEEHE. (G MIBIEE)

®s S & RME | HEYE RAE C<Lir}
VDD BIRERE - 2.5 - 5.5 \%

g FESER Vour=2V - 0.5 0.7 mA

Isp X WTE 7R - - 10 - nA

Ta TERE - -40 25 105 °C

RN
AEZ - +25 -
Vos RNKIRBE (PGAADJ=20H) mv
HERE - +0.1 +0.2
G=1 0.032
G=2 0.016
Vou S\ S - 0008 | veRLe )y
G=8 0.004
G=16 0.002
G=32, 64,128 0.001
s BANRERMR - - 10 - pA
los RINKIEER R - - 10 - pA
R
G=1,2,4,8,16 -1 - 1
EG ERIRE G=32 -2 - 2 %
G=64,128 -4 - 4

Croap R A E - - 10 - pF
VoH mARLEE -40°C~105°C - - VDD-1.5

VoL VR EE -40°C~105°C 0.032 - -

BW HE CLoap=10pF,G=1 - 1.5 - MHz
PSRR BRIRINEILL VDD=2.5~5.5V,G=16 - 75 - dB
CMRR HARHDHILL -40°C~105°C - 80 - dB

BRI

SR 2= CLoap=10pF,G=32 - 10 - V/us
Tste T2 EBTIE) - - - 2 us
Tsh() EAFRIFETE] - - 3 - us
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6.6 EMC %t
6.6.1 EFT BSR4
(SEs] S8 M5 RAE L2 in) FR
Fast transient voltage burst limits to Taz 4+ 25°C
V) beapplied through 0.1luF(capacitance) on A= ' 4800 v B
EFTE vDDand VSSpins to induce a functional Fsys=48MHz, conforms to
disturbance IEC 61000-4-4

d BRI TROREE (EFT) MMEMES RS (BERREN. BRI, ®EM%. SHEE. EFENS) B8
Ko LRERKBHPE EFT SHERE CMS ARMIATE LAANEHNER, HFIEEBTRENARE, ZNHBIERENS

E, RERITEAEBRIEERX EFT 4

43517, BNUDITTHRERAAIRIT LUARIRENTTINIEEE.

M, 7E EFT HRERERRENEAT, KT EIEREBRE THRTINER

6.6.2 ESD BBSHE
(5] S8 M A RAE MU ER
i Ta=+25°C, 8000 v 3B
Vees (AR EBIETHBM) JEDEC EIA/JESD22- Al14
(méjﬁizi;fmww) JEDECTlgl,:/;EZSSI;(;’Z- A115 400 v c
6.6.3 Latch-Up HESH4E
(Sas] % M A MR &/IME B
LU Static latch-up class ‘]EDEI\CI:OS\;réMNgéFE{ 20'11(1)'78D (TACZIaf;IoC) +200 mA
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7. HEER

7.1 SSOP16
» D— -
! 1
P ' h
A3 i
" F \ i A2 A [ \ 0.2
CUAOAAES T T
a1 T of EAR
L1
—
i g
u T
i 7 cl ¢
BASE METAL (!
' WITH PLATING
El E SECTION B-B
O
= o
HHEHEEHE
B B
bl e] L -
Millimeter
Symbol
Min Nom Max
A - - 1.75
Al 0.10 - 0.225
A2 1.30 1.40 1.50
A3 0.55 0.60 0.65
b 0.23 - 0.31
bl 0.22 0.25 0.28
c 0.20 - 0.24
cl 0.19 0.20 0.21
4.80 4.90 5.00
5.80 6.00 6.20
E1l 3.80 3.90 4.00
e 0.635BSC
h 0.25 - 0.50
L 0.50 0.65 0.80
L1 1.05REF
0 0 - 8°
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