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CMS8S6990C ##&Fft
1. FE et
1.1  IheedFiE
& FAMCS-51H1TIESES & T{EBETEHE
RGBTSR i = 2 FF 48MHz - 2.1V~55V
HEEEHIHIR T 1 Tsvys @ Fsys<24MHz ¢ T{EREEE
HEE B AR IR 2Tsvs @ Fsys=48MHz - -40°C~85C
AE & ENISERIREY
B A2 FLASH: 16Kx8Bit - 50%h&ZEEE, SEFEHIRE
B A Data FLASH: 1Kx8Bit & EEH PpWM
BHA RAM: 256x8Bit - 6 iEIEIEEA PWM
B XRAM: 1Kx8Bit - 6 MEEIMIEHEAH SR
- F2/F FLASH X #9XREA - XEMS/EANESIREER
4 fR%H AR - HEFBEXNFFARLTFTAER
HSI-AE=iER% : 48MHz - XEEMEREXERIIEE
HSE-4MIBEIRIRE: 8MHz/16MHz - BRI RIEINEE
LSE-sMNBRIEIRSS : 32.768KHz & EBE 12{4LADC
LSI-AERRIERS: 125KHz - FFAB GPIO (221/0s) 3% # AD &5
RESHLTIEE (LVR) - BEFHEME (1.2V/2.0V/2.4V/3.0V/VDD)
1.8V/2.0V/2.5V/3.5V - AMIAER 1.2V EERE
REMMTIEE (LVD) - HIFREHRE BRI
2.0V/2.2V/[2.4V/[2.7V/3.0V/3.7V/4.0V/4.3V - EBEBHRSERHTFHRIR
GPIO & FERERILLESE (ACMPO/L)
&% 22/ GPIO - IEuh 5 MEHE, faumANEAER 1.2V/VDD S &
T B FINEE A 2 ECEER GPIO - RS EIN/NBIRTE
¥ # BRI FE I AR - IEfBEERI%E 10/20/60mV
PR HEHE (EFHBREE/BGE) BT - HEHHERHGAL EPWM FIZE
- B EEMREEINAE - fAERAIER 1.2V/VDD S ERMHERER ADC B8
FRHfR ¢* WEEHEB AR (OPO/1)
S35 F A RSN ERR O HR - BNEHERBMGPIOMOERA
=% 7 N EREE TR - IEiREERE 1.2V HEA
HEIME P - ZEHERUEBRAIER
ERTER - RS RTIEREE ADC BiE
- WDT ERfEE (GBI MERES) - RS FTERNIBERIEL RS
5% 5 N ERER: - EEHREBEREERE
Timer0/1, Timer2, Timer3/4 & TGRSR (PGA)
LSE Timer (3FRIRMARINRE - EKIFRERME
WUT (Mefi2ERTes) - ZIEIEESTIE (1/2/4/8/16/32/64/128 1)
- BRT (SROF4FERRTHEERS) - ZHBBRRMAESEAN
BiEER - PGA i AI#AIER ADC BiE
1xSPI (GBIEERE RS AL 6Mb/s) - PGA il AT3ER SRR AL ER N
1x12C (BISIRZEH AL 400Kb/s) & 2§ 96 {iM— ID S(UID)
=% 2xUART CEFFER&HSAIE 1IMb/s) - BESRBMMMIDS
{RThFEER ¢ IRELZBTHRESAER
ZRERX (IDLE)
KER#ER (STOP)
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0 Cmsemicon’

CMS8S6990C ##&Fift
1.2 Xttt
Fﬁnﬂ% CMS8S6990CDE20NB CMS8S6990CDE?24SS
SrEEO CMS8S6990CDE20SA CMS8S6990CDE24NA
OGP 48 MHz
APROM 16KB
BOOT 0/1/2/4KB
TEfigfs | Data FLASH 1 KB
RAM 256 B
XRAM 1 KB
WDT 1
Timer0/1 2 (16hit)
Timer2 1 (16bit)
JE I 345 Timer3/4 2 (16bit)
LSE Timer 1 (16bit)
WUT 1 (12hit)
BRT 1 (16hit)
Bl BUZZER 1
A PWM 6(16bit)
SPI 1
pliiKEYIEoN 12C 1
UART 2
12bit-ADC
(MEEIEEY) e 22
(FEDR 8o ACMP 2
oP 2
PGA 1
GPIOs 18 22
LVR 1.8V/2.0V/2.5V/3.5V
LVD 2.0V/2.2VI2.4VI2.7VI3.0VI3.7VI4.0V/4.3V
TAEHE 2.1~55V
TARIEE -40~85°C
- QFN20 QFN24
TSSOP20 SSOP24
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CMS8S6990C #1EF#ft

2. Rk

2.1 RN

CMS8S6990C %752 8051 M#Z. 3®AE MCS-51 1Y 1T 54 & %, BA 10 B 8 it k, TIEMER&ZSANL 48MHz, 1%
MCU E BT 4k

> BEBARA16KB 12FX. 256B RAM Z5j8], 1KB XRAM. 1KB #1E[X.

>  BRMMIERHHER.

> XHEER. =R, KERZMIERR, &BEREENE.

> MNEREEMLVR, {EEDNLVD, BNAGHESMNFRIPLE, EBEESRARZTITHTENE.

> BB R RETRE M IME P ETE S RN, s RATIMAIMNRES, 'S MCU BFIAER.

> HFIEEFSEEMEE IO O,

> 9NERTRR, REMPSLIUERT. THEL MIAMEIR. MR, ERMRRE. ERFERELEREIE.

> 6% 164 PWM, X#FiMz. Hih RL=MRRML, ERFESEARNEIIGE. EXITHIThEE., BmLEm6e.

> BB 1EI12C. 18 SPI. 2 B UART BIERIR, BBIMAZSHMR & BREIEGRE.

> BBAEEE 121 ADC BFEEANSEHE. 2 BIZERMARS. 2 BILERE. 1 BAIREEEMARE, 8110 197

{F ADC HYiINIBIE, BRINNREEFE.
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0 Cmsemicon CMS8S6990C BB FM

2.2 TFifsssM

221 1EF{FESS FLASH

ZERYEB R A 16KB 8 FLASH 7Ffigzsa], APROM X#1 BOOT Xt %4 FLASH z=/g],
FLASH Z=[8] S EC4E#ERI AN T

0000H

APROM[X
FLASH:16KB(Max) —|

3FFFH

FLASHE#EX 1KB

AL E BOOT MK/, BEEARNT:

EFEFEX
ik zsiE) B 5 3 APROM X BOOT X
AR 0 16K 0000H-3FFFH -
AR1 15K 0000H-3BFFH 1K 3CO0H-3FFFH
AR 2 14K 0000H-37FFH 2K 3800H-3FFFH
73 12K 0000H-2FFFH 4K 3000H-3FFFH
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222 RNEHEEMES RAM
RERMIETRIEEE S R 3 MBS : 1K 128Bytes. & 128Bytes. SFR. RAM %= 8] EC 45 HE R a0 N EIEf 7R -

FFH

80H

7FH

O0OH

PEFRAM
=128bytes
(E#ES k)

FFH

80H

YR BE BT an
128bytes
(E#ESh

AIEFRAM
{k128bytes
(lElfEs E1ES L)

223  IMEBEIETFEIERE XRAM

HHERESMARA 1KB XRAM [XiH, iZXiE5 RAM/FLASH 588 %, XRAM S EISECEMWIERIN T E R,

03FFH
XRAM
1 KB(Max)
(a5 4b)
0000H
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2.2.4 $EBRINEEFFEE XSFR
XSFR 234255 XRAM 1 AMSHEESE, TEAE. BOLHSESE, HEDESHEEE, BIuEENT:

FFFFH

FOOOH
EFFFH

0400H
03FFH

0000H

XSFRIX: 4K

R EE=s (6]

XRAMIX : 1K(Max)
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CMS8S6990C #1EF#ft

3.1 EpMEIA
3.1.1 CMS8S6990CDE20SA 5|pE

COP5/C1P5/0OP1_O/AN1O/P24 [ | 1 U 20 | ] P23/AN9/OP1_N
AN11/P25[ ] 2 19 [ ] P22/AN8/OP1_P
PGATO/AN12/P26 [ | 3 18 [ 1 P21/AN21/DSCK
COP4/C1P4/OPO_O/AN22/P30 [ | 4 17 |1 P17/AN20
PGAP/OPO_N/OSCIN/AN13/P31[ | 5 16 [ ] P16/AN19
PGAGND/OPO_P/OSCOUT/AN14/P32[ | 6 15 | ]1P15/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/C1N

WWW.mcu.com.cn 8/ 39 Rev. 1.0.2



s Cmsemicon’

CMS8S6990C #1EF#ft

3.1.2 CMS8S6990CDE20NB 3|BZ

=1 1P21/AN21/DSCK
B ] P14/AN7/CON

S 1P22/AN8/OP1 P
= ] P13/AN6/COPO
~ 1 POO/ANO/COP1

[EEY
o

OP1_N/AN9/P23 16
C1P5/COP5/OP1_O/AN10/P24 | 17

AN11/P25[ |18
PGATO/AN12/P26 [ 19

] PO1/AN1/COP2
] PO2/AN2/C1P2
1 PO3/AN3/C1P1
] PO4/AN4/C1PO
| ] PO5/AN5/C1IN

o N 00 ©

COP4/C1P4/0OP0_O/AN22/P30 20

VSS w

DSDA/AN16/P35 B

PGAGND/OPO_P/OSCOUT/AN14/P32 N
VDD |u

PGAP/OPO_N/OSCIN/AN13/P31 P
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3.1.3 CMS8S6990CDE24SS 5|E

COP5/C1P5/0P1_O/AN10/P24 [ | 1 J 24 ] P23/AN9/OP1_N
AN11/P25[ | 2 23 [ ] P22/AN8/OP1_P
PGATO/AN12/P26 [ | 3 22 [ ] P21/AN21/DSCK
COP4/C1P4/OP0_O/AN22/P30 | 4 21 [ ] P17/AN20
PGAP/OPO_N/OSCIN/AN13/P31[ | 5 20 [ ] P16/AN19
PGAGND/OPO_P/OSCOUT/AN14/P32 | 6 19 [ ] P15/AN18
VSS[ |7 18 [ ] P14/AN7/CON
DSDA/AN16/P35[ | 8 17 [ P13/AN6/COPO
VDD[ |9 16 ] POO/ANO/COP1
AN17/P36 [ | 10 15 [ ] PO1/AN1/COP2
CIN/ANS/POS [ ] 11 14 1 P02/AN2/C1P2
C1PO/AN4/PO4 [ | 12 13 [ ] PO3/AN3/C1P1
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CMS8S6990CDE24NA 5| B [F

3.14

TdTO/ENV/E0d [ |
ZdTO/ZNV/20d [ |
Z2d0O/INV/TOd [ |
TdOO/ONV/00d [ |
0d0O/ONV/ETd [ |

NOOD/LNV/YTd [ |

] 2€d/VINV/LNOOSO/d 0d0O/ANOVOd
] TEd/ETINV/NIDOSO/N 0dO/dvOd
] 0ed/2ZNV/O 0dO/rdTO/d0D

1 92d/ZTNV/0OLVYOd

] GZd/TINV

] ¥2d/OINV/O Td0/Sd0D/SdTO
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CMS8S6990C #IEF Mt
3.2 EHIhEEREA
EMS =R B EBIHR
Geseiomn | ooscoom | cebesin | oo | WA | %B "
500 . g;jl]o HHEFEREEEMAME, £ TH
1 16 16 ANO | ADC i#ji& 0 HIA
COP1 I EL#588 0 IESRIBIE 1A
o1 /o g’;jlno BUSEREEMAGL, £ Th
10 15 15 AN1 | ADC i#i& 1 HIA
COP2 I EL#588 0 IEIRIBIE 2 A
02 /o g’;jlno BUSEREEMAGL, £ Th
9 14 14 AN2 | ADC i&iH 2 I
C1P2 I LEARES 1 [EimIBIE 2 SN
03 o ;F;jl]o BEFEREEHMANGE, £ Th
8 13 13 AN3 | ADC i&3& 3 I
C1P1 I EE3eE 1 IEimiBiE 1 I
04 /o ;F;jl]o BESEREEHMAGLE, £ Th
12 7 12 12 AN4 | ADC i&3& 4 I
C1PO I EE3eE 1 IEimIBIE 0 S
b0S o ;F;jl]o BESEREEHMAGLE, £ Th
1 6 1 11 AN5 | ADC i&3& 5 I
CIN I Eb328 1 shikiBiE M
P13 /o ;PIjI]O BESEREEMAML, £ TH
13 12 17 17 ANG | ADC J&iH 6 I
COPOQ I Eb3%2% 0 IEimiBiE 0 s (
14 /o E;P|o“i%ﬁ§ﬁ%§m§¢ﬁ)\$ﬁth, . TH
FINkE
14 13 18 18 AN7 | ADC i&i# 7 A
CON I EL352% 0 faumiBiEmA
GPIO B EESEEMAME, £ TH
P15 1/0 e
15 - 19 19 FINRE
AN18 I ADC jBj& 18 #iA
P16 /o GPI(ZB HEHEESIEEMAGL, £ T
16 - 20 20 FINE
AN19 I ADC {&i# 19 A
17 /o GPIO B EESEEMAME, £ TH
17 - 21 21 FINRE
AN20 I ADC i_i; 20 HIN
21 o SFFF;I]O HEHEES[IEEMANGLE, £ T
18 14 22 22 AN21 | ADC i&;& 21 I
DSCK 1/O HRIZ. KA SN
2o o %Pyl]o BUSERESHANGL, £ TR
19 15 23 23 ANS | ADC i&iH 8 #IA
OP1_P I B 1 EIRGA
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CMS8S6990C #IEF Mt
EMS W EW A
Sebesoon | Sebisons | ocbesese | Mot | IhEE xE
GPIO B EFFHR/IEEMANGL, £ T
P23 11O at
EIhgE
20 16 24 24 AN9 | ADC i#ji& 9 HIA
OP1_N I B L faimifA
GPIO B EFFSR/IEEMANGL, £ T
P24 11O e
EIhge
AN10 I ADC jBiE 10 3N
1 17 1 1 COoP5 | EL#5R O IE i@ 5 A
C1P5 I EL#588 1 IEIRiBIE 5 A
OP1_O 0 by QT
GPIO BYEFFSRIEEMANGL, £ T
P25 110 P,
2 18 2 2 FINRE
AN11 I ADC @18 11 i
P26 Vo GPIO, Bt HFFEFIEMAML, £ TR
FEINRE
3 19 3 3 AN12 | ADC i&;& 12 I
PGATO 0 PGA i 4
530 o QPQEJ‘L%E%?%%%EE%M%H, . TH
EIhgE
AN22 I ADC iBiE 22 #iA
4 20 4 4 COP4 | PE#28 0 E i@l 4 A
C1P4 I EL#588 1 [EiRiBIE 4 @A
OP0_O 0 EHY 0 it
GPIO B EESESEMAME, £ TH
P31 110 et 2
EIhge
AN13 I ADC JBiE 13 A
5 1 5 5 OSCIN | INERHRSH AN
OPO_N I BHYL 0 FasmiaN
PGAP I PGA TEif#i N
30 /o ?qubﬁﬁ%}ﬁ%ﬁﬂﬁiﬁ)\iﬁtﬂ, . T
EIhge
AN14 I ADC {&i# 14 A
6 2 6 6 05$OU 0 | SNEiRHIIL
OPO_P I A0 EimiN
PGSGN | PGA RigHIfIN
b5 /o 9P|Qhﬁﬁ§ﬁ%ﬁﬁﬂﬁiﬁﬁ)\iﬁﬁﬂj, . TH
FINkE
8 4 8 8 AN16 | ADC i&;& 16 I
DSDA 110 HiE. X BIEMAGL
R GPIO B EHREEMANGL, £, Th
36 110 o
10 10 10 FINRE
AN17 I ADC @18 17 i
VDD P FEIJR EE IR A\ B
VSS P FEH A
WWW.mcu.com.cn 13 / 39
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CMS8S6990C ¥ 1= Ffft

3.3 GPIO $#*

EMEZMINGELZE, 1 /0 OFEENEE—FHFINGEREREMRMINGE. /0 1EARMA GPIO DR/ T4 :
> ANEBUERESE SRS EE S I RS .

> AEEEE. TEG. JUAHMEK FET.

> AEEEE. TES. JUAHHREET

> WERERZEBA. RN THREA. #ERRL, FREHERR.
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CMS8S6990C ¥ 1= Ffft

3.4 EHIIEETIE

CMS8S6990C Rt A EMMBFIREREESE, S /0 OBMA SR EE—MEFINEE.

AR FIENT

RN
HF IR Fi1E TIRETR AP
GPIO I/0 BAIOQN, BYFHFREEMAGL, FTRERE
CCO O Timer2 Ebi 4838 0
cct 0 Timer2 bt i@ IE 1
cec2 o} Timer2 Lti%% Hi@iE 2
CcC3 o} Timer2 Lbi%H &I 3
TXDO o} UARTO %% 4
RXDO 1/0 UARTO #idi N/E SR S s &
TXD1 o} UART1 % 4
RXD1 I/0 UART1 #idlia N/E SR S s d
SCL /0 12C B b N\ Jan
SDA 110 12C #iEs Nt
NSS 1/0 SPI WK FIEES (AEH)
SCLK 110 SPI B e N
MOSI 110 SPI iz RIEMIEEIL
MISO I/0 SPI iz IE R IX
PGO ¢} PWM j&3& 0 %t
PG1 o} PWM iEi& 1 %t
PG2 o} PWM i# & 2 %t
PG3 o} PWM &% 3 %t
PG4 o} PWM iE1& 4 %t
PG5 o} PWM &% 5 %t
BEEP ¢} N5 K =N i
C0_0 o) Eb#EE O farth
C1_0 o) EbEEE 1 ftt
INTO | SMNER BT O B
INT1 | SMNERERBT 1 BN
TO I Timer0 SMEB AT A A\
TOG | Timer0 [T\
T1 | Timer1 SMERET ShA
T1G | Timer1 T8N
T2 | Timer2 MRS 1R
T2EX | Timer2 TR EBENERBA
CAPO | Timer2 B\ 3k BIE 0
CAP1 | Timer2 f \##H3KBIE 1
CAP2 | Timer2 gy N3k 181E 2
CAP3 | Timer2 #y N3k 181E 3

www.mcu.com.cn
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CMS8S6990C #iiEFAf
HFINRE Fi1E IhEE T AR
ADET I ADC H95MERfiR A& I\
FB I PWM g95MBRIZEE S @A

EMRIINENEEE, SMEMMNIETERNEMINGE, EMUSLER~mAE. S BN TRATR:

PIN CONFIG 1(ANALOG) HAb B D Re S 2

P00 - ANO COP1 - - i

PO1 - AN1 COP2 - -

P02 - AN2 C1P2 - -

P03 - AN3 C1P1 - -

P04 - AN4 C1PO - i

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_O -

P25 - AN11 - - -

P26 - AN12 - - PGATO

P30 - AN22 COP4/C1P4 OP0_O -

P31 OSCIN AN13 - OPO_N PGAP

P32 0SCcouT AN14 - OPO_P PGAGND

P35 DSDA AN16 - - -

P36 - AN17 - - - AR
WWwW.mcu.com.cn 16 / 39 Rev. 1.0.2
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CMS8S6990C #1EF#ft

4. THREMREE
4.1 ZRGEHh

AGgREE AR EF FRMiRH R ITH S FRNIEFITIMIE. R MmERE. SHEMERNEENT 4 MR,
REREIERIRS HSI (48MHz)

> HMNEREEIRSEH HSE (8MHz/16MHzZ) .
> SMNERMEIEIRSS LSE (32.768KHz) -
> ERMEIEIRSS LSI (125KHZ) .

42 &

SNBRERATERSENSBENVIAK, FREN—MHENRSHELE. SHEBNT/LMEMNSR:
FHE1.

SNEREAL.

EEBEEN.

B RHEEN.

S,

CONFIG RA&RIPELL.

FEfRBEREEN.

EiRMER—FEAEABEE—EHMNKAE, RERETENEMREURES RMERIRFIHET.

YV V V VYV ¥V V VY

43 HFEEHE
431 TEER

SHAE IMARNIMERR, LUENTERANINIFEEK.

> EBITEEN: MCULTFESIHERE, IMEERIET.

»  ZRRERN IDLE: MCU R FZRRN, CPUELLTAE, IMFIEEIEIT. 1ZENAIREE RS,

> IKERER STOP: MCU R TFRERIER, CPURIETAE, IMEIFIETAE. iZIENATEH INTO/L HRBRRER, SMERH BT AREE |
WUT ERTIREE, LSE ERTIREE.

432 HEEESELM (LVR)

LR E X Tg BN ER, MARZGEEN.
REEAIE 4 #hiEd%: 1.8V/2.0V/2.5V/3.5V,

433 HFEEELMN (LVD)

R E RN B AT R R AR B R TR, MRBIREBEERTIREMNBE, NoESEHEKRES,
S BRI ES 8 Mk 2.0V/2.2V/2.4V/2.7V/3.0V/3.7VI4.0V/4.3V
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s Cmsemicon’

4.4  REEE

SEEHZAhENRLREEE, AARIEENTEERE INTO/L. Timer0/1. Timer2. Timer3/4, WDT. LSE_Timer,
PWM. I12C. SPI. UARTO/1. PO/P1/P2/P3. ACMPO/1. ADC. LVD, "EmEREAISEFRMNE~ZRMAE.

SEMERNPEMER, TSUARPERE. S—NFEHELENE, EESKAPELLIEKR, FEERATHEREE,
I HTERE .

CMS8S6990C #1EF#ft

45 EBEE
451 WDT ERE

B TRERER— N RRETHZHET IR S R ERSE, WDT HEHGEHIE~E M. BITREMEREH—FMRIMEE,
LARGBITEI— MRS, AIBSEITARERGEEN, NMERRGEHENEITIRAKEMBIF. WDT ErEE BT :

> B'iLEtE 8 #Aik.

> AREAIMRL .

> AREAImREEN.

452  ERT#EE 0/1 (Timer0/1)

ERTER 0 5ERTER 1 MRBALEIMEIN, 2F 16 L@ Dt EEREE. Timer0 B 4 MIIEER, Timerl & 3 MIIEER,
AR E AR E RIS 521k
EERSEERR, EREESREEARMNMEREN, § 12108 4 MNREARIEE R, O ESERR, ENEESRE
LHMEIFERAEANS B E (TO3L TL) MTEERSIEM. Timer0/l BB THHE:
AEE B ERTEE
AT T ERINEE.
AT SEIRSMERITHITNAE -
RTINS EThEE.
THE RS S P .

Y V V V

453 ERITEEE 2 (Timer2)

ERTER 2 2— 16 (WA ERTEE, EWNURATEMBTESHERMEM4EIL, thmfiochgdE . FoREEFS, HKENEF.
Timer2 BB T 4514
AMEREE R,
AT R ER N
A SCEIRSMERIT ETh B o
BERELEZ L, HHBER. NS T EENEREE.
AT EFAA. TR, U EHREFFERNRFTMAER.
BALLRIEE, ZIMEER S~ BAAMES B AHER PWM KR
R, SMERARA . IR, PREINAI AR i,

YV V V VYV VY V
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CMS8S6990C #1EF#ft

454 ERKEE 3/4 (Timer3/4)

ERTEE 3/4 5ERTEE /L B, 2 16 LERTSE. Timerd B 4 FITI/EER, Timerd B 3 M IT{EiEX. 5 Timer0/1 HLL,
Timer3/4 {4 ERTHRAE.
EERSEBHNBRAT, SES[NE GHEES) & 1218 4 MNERFGRAEEE—X,

455 LSE EREE
LSE ERtEE 2—NAT4hiE SR BN ERMKIRRT4h LSE, 16 fifa) Eit 8 ERTsE. LSE EREE BN THE4
> ERThEE.
A% 16 LERTE.

> REREXTAESIE.
> HREF T ERMER R A .
> TERS BT MR s AR SRR R K

456 MEEEEATSE (WUT)

WUT MR E B 88 2 — N $hiE SR B AERERT S LS. B TRIRMERR 12 i, m L HERSS. ERGHENKRERE,
CPU S5 NEFrERREIET M, AIPEERSD LS B WUT i+ 352 sh. WUT BB T4 :

> FERERRZS TR E AT IREE R 5 .

> THHIETEREE 1. 8. 32, 256 .

> A& 12 ALERHE.

457 EYFEZEREE (BRT)

BRT ERIZE 2 16 AVEIFREREE (HRHERERGRM) , EEH UART {22 HAM. BRT BB T4 :
> BBEMMAEHIFFX.

> ITHETH AR 8 k.

> 16 [t
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4.6 IEEBBFIME
4.6.1 $EN83{IRZEH (BUZZER)

WENSERIRENE 8 frit#isE, RIthIRzhEE, BHIFEREK, WH SR S0%MAE, HMEREE— I MRENER.
BUZZER BB T 44!

>  BERBMMNERITHIFFX.

>  ENEE 8. 16. 32. 64 i 4 ARG SILE

> SR 8 iEHl, FEE (1~255) x 2 i

4.6.2 1EERE PWM =R

HIREY PWM tRIRHF 6 B8 PWM R %38, FMAFMATIERIMIIRE. PWM BB T4 :
MFFBIR. EERR 2 MR

XA @R, ETER. TR,
SRR ZE SMERIROAR A RIZE . ADC ELIEERMA R ZE . ACMP MitH A R ZE.

> XM, Bibh FE. HIT 4 FHEHIER.

> HHEETHREERE 1. 2, 4. 8. 16 #S%i.

> RGBT UL 2 Mt BER, O THRR T EE AR IE R AR
> EFERHIL.

> EEREXERIE.

> AR BRI,

>

>
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4.7 BIEERR
471  SPIE#R

SPI — M2 FELEM SPI EHUMNEE, RIFAFEERITRESHRMERBEL. SPI £1F MCU 5 &1T/ME & & it
ITIBIE, EXEBELSEINRERHITLEREIEE. SPI AHMTHFE:
ENTRED RITHIEE
THEFENMHER
YEHZENRS.
ARG EIREN.
THFRESIARGR A 1/4 (Fsvs<24MHz)
Eb4sERmm 4 RERt4haY 1/4. 1/8. 1/16. 1/32. 1/64. 1/128. 1/256. 1/512,
MR R,
&R R TE AL AT PR

CMS8S6990C #1EF#ft

VvV V V VYV ¥V V V VY

472 IPCHRHR
PREETE SR AT B HERIRE 12C AR 1°C B2 BMEHEHIRM T —ME R AMIERTR. °C BRABUMTH

TEATIESR: TRKE. FEER. AEILE. NEhE.

XFF 2 MMEIRE R

FRfE (Fi& 100Kb/s) ;

PR (7L 400Kb/s)

PATIPEFIRT S E 5 .

Y EZENRS.

FMARZH PC B LM 7 L FUERS 10 (IFUER G- .
MIAR I 1PC Bk B 7 SRR,

R ERFI RSB TRE (WE 8 LERSR) .

PR/ & R T RL AT PR A B

vV V V VY VY V

4.7.3 UARTn {&3R

UARTN #2384 T UARTO/ UART1. UARTn EAEIIT4F4E:
EWLTHITIH.

T HEIHER.

X EAIEERN 8 (LR SWELER.

T HAERAEN 9 LR SWAER

SE4EZE AT A Timerl/Timer4d/Timer2/BRT #8324

&R FEWTE AL AT R

YV V V V VY V
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4.8 IERIEDR

481 1E¥EERSE (ADC)

ADC 8RR — 12 LB #EE . i ORBIANIG

sS4

3% Bk IR 2 R SR IREBRHMNGE, REKIR

BRIRFEMANNRIUES E— 12 L ZHBILER, FHIPZERREE ADC ERFHFHRD. ADC EBFUNTHHE:

ERERY 110 O A{E ADC BYSMNEREINIBIE .

ADC Hy5E AT 407G 8 FhRT iR AT ik .

ADC &£ H [E1]i%#% VDD/1.2V/2.0V/2.4V/3.0V.
— N STE 12 (UFRIRTEE 18.5 > ADC A H].

I"JTEE

T IFINERUR i85G58 A PWM ik ADC 4%,

YV V V V V

3 ¥ ADC $EHRTT R4 .

ERIE 828 (ACMPO/1)

EE3:38 ACMPO 1 ACMP1 B4 T4 -
B3 # % BRI O AT ik .

T AR M AES E B E.
AESEHEL 16 $51E0EE.
TR, JERETEAE 11 BRI RE
BB RBGH IR

IRiHE E R IE 10/20/60mV.
THRRIFRBEREE.

AR AIERE PWM BRI EM LS.

ST HF I U R A B

4.8.2

YV V V V V VYV V V V

EEHKSE (OPO/M1)

EhASE OPO #1 OP1 AN T 414!
EiRHFAER 1.2V BRI .
X E LB RUER M
M AT AR ACMP BN ITEER
Wi A ERATHEE ADC i@iE 31 #HITME
TR AR ER S,

4.8.

w

=
>
>
>
>
>

3 FF ADC $HREE RECBML . EEBUM I TR HIE5R R PWM RIZETHEE.

www.mcu.com.cn
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48.4 TRIEEHEBKEE (PGA)

ARIZEE AR PGA BB T4

SLIGIBIE T (1/2/4/8/16/32/64/128) .

T BIRMAES N

¥ PGA H iz

PGA i tH AT A SR B EL A28 SN HE 1 THEFE
PGA it BT E ADC NEREE 31 #H1TNE.
TRRIFBEREE.

YV V V V VYV V

WWW.mcu.com.cn 23/ 39 Rev. 1.0.2



s Cmsemicon’

4.9 FLASH g%

FLASH Fi#s B &1EFFiEss (APROM) 535K HIEFMESE (Data FLASH) , FIBEHXIFKRINGESER (SFR) X
HBHTERURIELISEIR IAP ThaE. FLASH 7Rfifss i an THR1E:

> FIERME.

> FOERME.

> TUERRIRIE.

CMS8S6990C #1EF#ft

4.10 ME— ID (UID)

FEFEERE 96 AIE—S#R%IS, B Unique identification. UID I BFEXLIRE, BAPATEEIEK.
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5. ARELE

ARG ESFRR (CONFIG) B MCU #5580 FLASH i£l1, REFAEENEIRIEE. BERAGRESFSFHRTLUREANT
AA:
A IERR.
FLASH i2FX 2 XRIF. KEBMNE, FLASH HIEXAFRF. MEBRKZES.
RESMEE.
VIR B S fERE
fAnAN DR .
RER SRR S = S LR .
SNEREMIFLE . 3h O
TRBR PREE S 15 B8] o

YV V V V VYV V V V
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BIEF BV, UTSHA9m/ESF Ta=25C.

6.1 HWIHHRATEE

s SH =/ME R=AE ==L
Tst FiERE -55 150 C
Ta TERE -40 85 C

VDD-VSS FIREE -0.3 5.8 \Y

Vin WANBE VSS-0.3 VDD+0.3 \Y
Iop VDD S KHMINEIR - 120 mA
Iss VSS s KMt IR - 120 mA

BN 10 HAKERR - 30 mA
o BN 10 JARRIER - 26 mA
ERE 10 R KEER - 120 mA
FiE 10 s KhiER - 120 mA

AR WRFBHNILEFMHED “BNsAMEE” 1eE, HEMRFHT XA MWR. AR TEEFMA
MEHTEEARTHEES RESEIRIE. THATHRMNRATMEERMAT, ARSI GNATRE".
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CMS8S6990C #IEF Mt
;=
6.2 ERBESYHHE
VDD-VSS=2.1~5.5V, Ta=25C
me S T 515 ®/ME HAE BXE ==K v2
Fsvs=48MHz, #135EHA=2T
vbp LAFRE Fsvys=8MHz~24MHz, #lEREHA=1T 21 ) > v
VDD=5V, Fsys=48MHz, FRiE5MN&EXH 6 mA
HZEEER=2T
VDD=3V, Fsys=48MHz, FRiBE5MN&EXH 6 mA
HEsEHEA=2T
VDD=5V, Fsys=24MHz, FTBIME M 4 . mA
W EHEA=1T
VDD=3V, Fsys=24MHz, ETABIMEXH] 4 . mA
st HEEEEA=1T
IR VDD=5V, Fsys=16MHz, FrASMREM R ] A
W EHEA=1T
VDD=3V, Fsys=16MHz, FTHIME XM 3 ) mA
HEEHA=1T
VDD=5V, Fsys=8MHz, FRHIMEEH 2 mA
Ioo HEEEA=1T
VDD=3V, Fsys=8MHz, FrAEIME X 5 mA
HEEHA=1T
VDD=5V, Fsys=48MHz, FTAEINEXH mA
VDD=3V, Fsys=48MHz, FTAEINEXH mA
VDD=5V, Fsys=24MHz, FRAEINEXH 2.5 mA
VDD=3V, Fsys=24MHz, FFAEINEXH 2.5 mA
IDLE &% -
VDD=5V, Fsys=16MHz, FTAEIMNEXH 2 mA
VDD=3V, Fsys=16MHz, FTAEINEXH 2 mA
VDD=5V, Fsys=8MHz, FrBIMNEEHF - 15 - mA
VDD=3V, Fsys=8MHz, FrBIMNEEHF - 15 - mA
IsLeEP1 IRER IR VDD=3V, Fﬁﬁﬁ"hﬁ%lﬂ, LSE. LSE &R 20 - uA
2EFRE
et PRERE 75 VDD=3V, Fﬁﬁﬁl\gaélﬂ, LSI, WUT &Rt ; UA
2R
IsLEEP3 IREREER VDD=3V, FrBIM&xH - 6 - uA
1L HNIRE - -1 - 1 uA
Vi BMNEEF - VSS 0.3VDD Vv
ViH MASHBEF - 0.7vDD - VDD \Y;
VDD=5V, I0L=30mA - - 15 \Y;
VoL B REE
VDD=3V, IOL=13mA - - 0.9 \Y;
N VDD=5V, IOH=26mA 3.5 \Y;
VoH W EHEE
VDD=3V, IOH=11mA 2.1 \Y;
Ren Bk avazzl | - - 30 - KQ
ReL THIER - - 30 - KQ
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CMS8S6990C #iEFfif
6.3 XRESEH
6.3.1 FHSHEERE
Ta=25°C, IEE 32.768K @RI IRATE]
neE S i &1 =/ME BAE BXE B
TreseT £ (A E] VDD=5V - 16 - ms
TVDDR VDD rise rate VDD=5V 20 - - us/V
TVDDF VDD fall rate VDD=5V 20 - - us/V
6.3.2 P EPIRHE
nE S i &1 =/ME BAE BXE B
Vhse T1EHE F=8/16MHz, Cxr=0-47pF 2.1 - 55 \Y
Vise TiEsE F=32.768KHz, Cxr=10-22pF 2.1 - 5.5 \%
6.3.3 HIPIRF=T
VDD=2.1V-5.5V
s B iR & 14 MRIRE =®/ME BAE RXE B
Ta=25°C +1% - 48 - MHz
A ER IR — oo o
Fhisi 48MHz TA=-20°CZE 85°C +2% - 48 - MHz
TA=-40°CZE 85°C +4% - 48 - MHz
R TA=25°C +10% - 125 - KHz
FLsi "
125KHz TA=-40°CZE 85°C +20% - 125 - KHz
6.34 (REEMNESESH
nE S =/ME HAME =AE B
VivRrL RESTNRRE 1.8V 1.65 1.8 1.95 \Y;
Vivr2 RESTUNRRE 2.0V 1.85 2.0 2.15 \Y;
VLvRr3 {RETNR{E 2.5V 2.35 2.5 2.65 \Y;
Vivra {REfUNR{E 3.5V 3.35 35 3.65 \Y;
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CMS8S6990C ##&Fft
6.3.5 LVDESE&H
5 m/ME A BAE Bl
Vivb1 R EfsTNEE 2.0V 1.85 2.0 2.15
Vivb2 REfUNEIE 2.2V 2.05 2.2 2.35
Vivps REMGTUIRIE 2.4V 2.25 2.4 2.55 \Y
Vivpa REMGTUIRIE 2.7V 2.55 2.7 2.85 V
Vivos R EMTIEE 3.0V 2.85 3.0 3.15 \Y
Vivbs IREMGTIRIE 3.7V 3.55 3.7 3.85 Y,
Vivp? REMTIRE 4.0V 3.85 4.0 4.15 Y,
Vivbg REMTIRIE 4.3V 4.15 4.3 4.45 Y
6.4 FLASHHS&#
s B M &1 /A BRE BEXE Bl
VE FLASH T{Ee & 2.1 5.5 \%
Te FLASH T{EBE -40 25 85 °C
F2F FLASH 100,000 Cycle
NENDURANCE BERH
Data FLASH 100,000 Cycle
TreT HARIRTFATE] 25°C 25 year
TeRASE 3 X HR BR8] 2.5 ms
TwRITE EPN:N])! 32 us
TrEAD 3 ENAT 8] 2*Tsys
IbD1 JEENER TR 1.5 mA
Ibp2 RIZERIR 2 mA
lop3 RN 1 mA
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6.5 RIUFEFHE

6.5.1 BANDGAP HH5454

Ta=25C
5 B R £ 1 RIME A BAE B
VDD=2.1~5.5V, Ta=25°C 1.188 1.2 1.212 Y,
Ve HEREAE 1.2V VDD=2.1~5.5V, TA=-20°CZE 85°C 1.182 1.2 1.218 \Y
VDD=2.1~5.5V, TA=-40°CZE 85°C 1.164 1.2 1.236 Y,

x: REMBERRIHRIE, EFFAWREFRME.

6.5.2 ADC HBS4¥4¢

Ta=25C
= 21 =ME BARE RAE Bl
Vavop ADC T{EEBE 2.5 5 5.5 v
VREF1 SEBE1 - VavDD - Y
VREF2 SEHE 2 (JE Vse) 1.185 1.2 1.215 Y
VREF3 SEBE 3 1.985 2.0 2.015 \%
VREF4 SEBE 4 2.380 2.4 2.420 \%
VREFs SEHBE S 2.975 3.0 3.025 \%
Vb NEE 0 - VREF Y,
NRr YRR 12 Bit
DNL WMOrAE&MIRE (Vrer=Vavop=5V, Tapck=0.5us) +2 LSB
INL IR MIRE (Vrer=Vavop=5V, Tapck=0.5us) +4 LSB
Vrer=VDD=5V 0.5 - - us
Tapck ADC B4 E A VRer=VRrer2 256 - - us
VRrer =VRrera/ VRer4/VREFs 2 - - us
Tapc ADC ¥ #1f7i8] - 18.5 - Tapck
Fs KR (Vrer=Vavop=5V) 100 Ksps

7E: 3 Veer =Vrer2, $BE K Sbite. FEWERA 1.2V £ ADC B,
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6.5.3 ACMP BS54

Ta=25C, Vsense=Vin:+-Vin,, VDD=5V, Vin:=1V, [RIEBHiEA

s S £t &/MVE HAME BXE Bl
VDD MR E - 2.1 - 5.5 \Y
lo FSHER Vsense=0.1V - 0.2 0.3 mA
Isp KHTRIR Vsense=0.1V - 10 - nA
Ta TERE - -40 25 85 °C
PN
Vos A (cob2 101 ' - ' m
BER - 0.6 1.0
W HAZMN B ESEE -40°C~85°C -0.1 - VDD-1.3 \Y
s BMANRERR Vsense=0mV - 50 . pA
los INSHE R Vsense=0mV - 50 - pA
0
Vivs MNRBHE RV ois : o : mv
+60
ke
VoH RAMLBE -40°C~85°C - - VDD \Y
VoL RONEHEBE -40°C~85°C 0 - - \Y
SRR
AoL FFIftE R - - 80 - dB
BW T - - 150 - MHz
ity | [n | |
CMRR FARHHIEE Vbp=2.1-5.5V - 920 - dB
-40°C~85°C
BRI
Tste TR ERTE - - - 5 us
Treo O 7 4 B VINY:C‘\’/“I”J_lin_ v - 50 100 ns

E: ®ITHRIE.
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6.5.4 OP BS54

Ta=25°C, Vsense=Vini-Vin, VDD=5V, VIN+=1V, KkIEFHIA

= - £ =/ME HAE RAE Bl
VDD HREE - 25 - 55 \Y
lo FSHIR Vsense=0mV - 1.0 1.6 mA
Isp KBTER R - - 5 - nA
Ta TERE - -40 25 85 °C
BMNERE
Vos NI (oPaADRI0H) ‘ ’ : m
BERE - 0.8 1.0
Vem HIRMANBESEE -40°C~85°C 0 - VDD-1.3 Y
s MNRERR Vsense=0mV - 50 - pA
los HINKRIFE TR Vsense=0mV - 50 - pA
W
CLoap AR - - 30 - pF
Vor BEAHLEE -40°C~85°C, lL.oap=1mA - - VDD-0.4 Y
VoL B/ EBE -40°C~85°C, lL.oap=1mA 0.4 - - Y
SRERAF M
AoL Firthe - - 80 - dB
BW T Rioap=2K, CLoap=100pF - 5 - MHz
PSRR FIR AL VRV : 70 : dB
CMRR AL Vine=0.3- (VDD-L.5) - 90 : dB
-40°C~85°C
BRI
SR 2 E RLoap =2K, CrLoap =100pF - 6 - Vips
TsTB FaERTE) - - - 2 us
& WIHRIE.
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CMS8S6990C %11z Fif
6.5.5 PGA B S4H¢
Ta=25C, VDD=5V, Vin:=0.01V, BRIEBHIRA. (G AHEEEEH)
= 2 £ R/ME | HBEE RAE B
VDD MR E - 25 5 5.5 Y
lo FRISHEIR Vour=2V - 0.5 0.7 mA
Isp KHFER R - - 10 - nA
Ta TERE - -40 25 85 C
BMNERE
AFE - 2.5 -
Vos MK (PGAADJ=20H) mv
BERE - 0.1 0.2
G=1 0.064
G=2 0.032
Ve SRR S - e
G=8 0.008
G=16 0.005
G=32, 64,128 0.005
s WANRE R - - 50 - PA
los HINSRVFE TR - - 50 - pA
ke ik
G=1,2,4,8,16 -1 - 1
EG WEIRE G=32 -2 - 2 %
G=64,128 -4 - 4
CLoaD =N C AR 3 - - 10 - pF
VoH RAWHEE -40°C~85°C (BRI - - VDD-1.5
VoL RN EE -40°C~85°C (BRI 0.064 -
SRR
BW G CLoap=10pF, G=1 - 3 - MHz
PSRR F R4 EE VDD=2.5~5.5V, G=16 - 80 - dB
CMRR HARHM I L -40°C~85°C - 70 - dB
BRI
SR .- CLOAD:].ODFII;ES:32 kit 10 ) Vips
Tste FaE i8] A ER4A - - 2 us

E: WIHRIE.

WWW.mcu.com.cn 33/ 39 Rev. 1.0.2



s Cmsemicon’

CMS8S6990C #71E F B

6.6 EMC %54
6.6.1 EFT BIS4%4

1 B W =

fEVDDAIVSS LBt & /LA Mg i e b omC
y P— RIS FE MOBOREE (IE AR ) o D=e2T "
=re BIFE TSR, VDDFIVSSAOHA svs=4BMHz, conforms to
0.1uFEREBE

E: PR ROPEE (EFT) MEMESAGRIT (BIFRIREE. BRIt fH6%. CREE. BFEBE) &
PIHEX. LiRRIETHE EFT SHEE CMS ABMRXTE EFTNBNER, HEERTHMANRRFE, ZMXBURXE
AEE, RERITEFEB RS EFT $RIEMFN, £ EFT HEERRSHNAY, RItHNEEERE# 2 TR
FMARGET, BUSTTHRBERUORT UARIRENMIERE

6.6.2 ESD BBS4H4

5 S W2 LN
BREE R Ta=+25°C, 3A
(AIEER HBM) ANSI/ESDA/JEDEC JS-001-2023
VEsD
BREE R Ta=+25C, c3
(FEHFFREBAEEICDM) ANSI/ESDA/JEDEC JS-002-2022

6.6.3 Latch-Up B854

5 ZH TR MRS
Class I A
E= j‘q\ - o

LU 75 latch-up JESD 78F (Ta= +25°)
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7. HEER

7.1 QFN20 (3x3x0.75-0.40mm)

I UUwn

(]

_|_
JUPUL
+
ANAR(INANR

AN

&

EXPOSED THERMAL

PAD ZONE BOTTOM VIEW
=
o Y/ A H H H
Millimeter
Symbol

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
D2 1.55 - 1.75

e 0.40BSC

Ne 1.60BSC

Nd 1.60BSC
E 2.90 3.00 3.10
E2 1.55 1.65 1.75
L 0.35 0.40 0.45

AR HERSAEEENELLESRIIER.
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SSOP24
f E NS A
i e o s L O AL

{HHHAAAAAAAE

BASE METAL [

= ST {

WITH PLATING

El E SECTION B-B
O
-
IEREAAOEREGE
bl 1-‘3_. [lz 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
0.20 - 0.24
8.55 - 8.75
5.80 6.00 6.20
El 3.80 3.90 4.00

e 0.635BSC
h 0.30 - 0.50
L 0.50 - 0.80

L1 1.05REF
0 0 - 8°

AR HERSAEEENELLESRIIER,
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7.3 QFN24 (4x4x0.75-0.50mm)

D2
D
. UUTUUT
1 | —~ 1
| p—
2 -] ! 2
I I SR I J P 1Y
-] i d
| C
/na NIN0
EXPOSED THERMAL e b
PAD ZONE Nil
BOTTOM VIEW
4T Tonnonnon | ©
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

AR HERRSIASBERPELCLESER.
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CMS8S6990C #iEFfif
7.4 TSSOP20
O A -
s SN _ _"l A3 ,,T e — 0.25
mininisliisiElElEiEk ) e— — W
R S S (—
- LL
IORRAERORE T
HEdHAHAAEE f |
] S T - T } BASE METAL E
‘ | ’ VITH PLATING
‘ | SECTION B-B
|
[ ——— I — ’ El
‘ -
R ,
THHHHOEORE
1 H M =2 H H H
0 [ ( | E #ii 1’}7,\
Le.| L* b 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
0.13 - 0.17
6.40 6.50 6.60
6.20 6.40 6.60
E1l 4.30 4.40 4.50
e 0.65BSC
L 0.45 | 0.60 | 0.75
L1 1.00REF
. : | - | -

AR HERRSIASERNELCLESKER.

www.mcu.com.cn

38/ 39

Rev. 1.0.2



s Cmsemicon’

CMS8S6990C #1EF#ft

8. lRAASE

¥ N= B8] ERES
V1.0.0 2025 £ 3 H IEZCARA
1. fEFMmEITR
V1.0.1 2025 % 4 H 2. BEIF314=RBS&
3. Mk 1.2, 3.1 BEZMREAR
1. BRIEEETEE
V1.0.2 2025 5 B > EMC 45t
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