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1  ThaefFrk
FA MCS-51 M 1T IEL RS & T{FHEEEH
RN IR E RS 25 48MHz 2.1V~5.5V
MESEEARIRTH 1Tsvs @ Fsys<24MHz ¢ TIT{FEETH
W2 ARARIRZF 2Tsvs @ Fsys=48MHz -40°C~105C
REF & IEIEIRINT)
ERAFZERE FLASH: 16Kx8Bit 50%525LE, SARFIEEIEE
B A Data FLASH: 1Kx8Bit & ERA pwWM
1BF RAM: 256x8Bit RZAA 6 @EEEE PWM
BAEA XRAM: 1Kx8Bit R%EENA 6 MBE IR FHR T3
2 FLASH 12 X{RIP T/ B AN R IR ER
A FMIRHAR AN/ HROTFAR
HSI-AEE RC #x5%: 24MHz/48MHz LI EMER L X GERT THAE
HSE-4MIB SR AIRSS : 8MHz/16MHz - HIEIOIhAE R R ZETHEE
LSE-SMEBERAHRT : 32.768KHz & SFE 12 i ADC
LSI-AEMEINFEIRS : 125KHzZ FFE GPIO (221/0s) #3%2#F AD i@
HEESMiThEE (LVR) SEBEAE (1.2V/2.0V/2.4V/3.0V/VDD)
1.8V/2.0V/2.5V/3.5V AR ER 1.2V B ERBE
{EERNINEE (LVD) SIS A A S R IR INRE
2.0V/2.2V/[2.4V/[2.7VI3.0V/3.7VI4.0V/4.3V TR AR BT LRINEE
GPIO & AR (ACMPO/1)
&RZANA 22 1 GPIO iE 5 Fi%i%, FARATIEAER 1.2V/VDD HE
FrE¥F el D ECEIEE GPIO b 5558 5 3 88 0 /NG IR 3t
93 #5 £/ TR B PRTNRE iR EERI%E 10/20/60mV
BWFRLE (EFHAITESA/XUE) i LGRS EPWM FIZ&E
BT FIRER TN RE fAIAIER 1.2V/VDD 5 ERJHER SR ADC S&EiE
"R o ¢ FHEWKAR (OPO/L)
;zf il S MEME I GPIO HOBA
- Fimsz FER 1.2V A
e SIS/ R AR TR
WDT ER % (Bl TMEmS) B LAl N ES ADC B8
R%EHA 5 NERSE: A BT A SR AR L AR B N
Timer0/1, Timer2, Timer3/4 FIEFRIEBEREEE
LSE Timer (SH5{ARIAERIAE o THEMIHASE (PGA)
WUT (REEEEIE) SR E R E
ey IR BRIRISRE (5 ADC BATER)
S Ei S5 1xSPI CBRAEEE T 6Mbis) ZARIEETT5% (1/2/4/8/16/32/64/128 )
1XI2C (BfsIRE R S A4 400Kb/s) Se R/ D Z N
5%3A 2xUART CRAFESE T 1Mb/s) PGA #ith PJ# &8 ADC B8
fEThFERE PGA i tH a2 A SIS EL AR 2R 5N
ZWEN (IDLE) & %96 fiIMfE— ID S(UID)
RBERRTL (STOP) SESH BRI ID S
SIFRERTHES AR
WWW.mcu.com.cn 2/ 40 Rev. 1.00



0 Cmsemicon’
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[ |
1.2 F~=mXfkb
CMS8S6990
. -QFN20 CMS8S6990
Fmis
CMS8S3680 CMS8S6980 CMS8S6990NA -SSOP24
N -SSOP16 -SSOP20 -QFN20 CMS8S6990
SMNEEHEO
CMS8S6990N -QFN24
-TSSOP20
R EFRER 48 MHz
APROM 8KB 16KB
) Data
=iE 1KB
FLASH
FRIR
RAM 256 B
XRAM 512B 1KB
WDT 1
Timer0/1 2 (16bhit)
Timer2 1 (16bit)
TE B
Timer3/4 2 (16bit)
25
LSE Timer 1 (16bit)
WUT 1 (12bit)
BRT 1 (16bit)
58 | BUZZER 1
it
2 PWM 6(16hit)
IME
. SPI 1
8BS
12C 1
IR
UART 2 1 2
12bit-ADC
(SMERIEIE 14 18 18 22
BV )
IR ACMP - 1 2
oP - 2
PGA 1 - 1
GPIOs 14 18 18 22
LVR 1.8V/2.0V/2.5V/3.5V
LVD 2.0V/2.2V/2.4V/2.7VI3.0V/3.7V/4.0V/4.3V
TEEBE 2.1~55V
TERE -40~105 C
QFN20 QFN24
EES SSOP16 SSOP20
TSSOP20 SSOP24
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2. AGELA

2.1

RYiRTT

CMS8S3680/69xx 52 8051 Hi%. A MCS-51 M 1T 1I5< &A%k, @A 10 B 8 inth ), TIEMEREIA
48MHz, % MCU BB TS

vV V V V VYV VYV V

BEAERA 16KB I2FX. 256B RAM ZFja]. 1KB XRAM. 1KB #iEX,

BEENMIRE A, NEEEERE,

SRFER. TN, KAER=MIERN, EB8E MR,

REMRESM LVR, EESENLVD, ENWHEEUFRIPRE, EBEERRARRETNIEM.
EBSMNRrRlT. TR EMIMNE RIS SR RBTE, e A IRRZIMNRES, 125 MCU MFI X,
WFThEER P EREMER 10 Oo

9 NERTER, BEMSRILER. . WAFIR. WU ENRE, ERER RS,

6 B 16 {ii PWM, . i RS =MRHL, FNASE4RIZEDIEE. JEXITHIThEE. HiSHEH
EIRE.

BB 18 12C. 18 SPI. 2 % UART BEIER, BEBLIMASASHMIGE ZENEIREEE,

BEESIEE 12 il ADC HEiEERAISERE. 2 RIEER A, 2 BILRER. 1 BAREEEKASE, 810
10 ¥ A {E ADC WRINIBE, EINIBEEEE,
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2.2 172845t
22.1 1EF1E(#2s FLASH

Zth B BE—1 16KB B FLASH 72fi£=5/8], APROM X#1 BOOT X & FLASH =38,
FLASH =5(8] 93 EC 45/ EEI SN T

FLASH:16KB —

0000H

APROMEKX

3FFFH

FLASHEUEX 1KB

CMS8S6990 FJEZE BOOT MA/, BREARWT:

16K (FZFREHERX)

it =SB EL A = APROM [X BOOT X
A0 16K 0000H-3FFFH -
A1 15K 0000H-3BFFH 1K 3CO0H-3FFFH
A2 14K 0000H-37FFH 2K 3800H-3FFFH
A3 12K 0000H-2FFFH 4K 3000H-3FFFH
WWW.mcu.com.cn 51/ 40 Rev. 1.00




s CmsemlC0n® CMS8S3680/69xx #XiEFAft

2.2.2 ANEHIEEESS RAM
NEEIETZERR S 3 MEFS: 1K 128Bytes. &= 128Bytes. SFR, RAM Z[EHEEMIEREN FEFR:

FFH FFH
AERAM RIRIhRE S 28
= 128bytes 128bytes
(EEES S (BT
80H 80H
7FH
AERAM
{£128bytes
(Bl B &)
00H

2.2.3 SMEBEUETENEZE XRAM

HHEAEE 1KB XRAM X8, ZXis5 RAM/FLASH 858 R, XRAM ZEH L MER I FEFAT T,

OFFFH
XRAM
1KB
(B}EF )
0000H
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2.2.4 F¥%IhaES 1738 XSFR

XSFR @FUF[ES XRAM HAMIFHEFLR, TEGE: mOEHFER. EMIgEEsFER. EIFUeH
wF:

FFFFH

XSFRIX: 4K

FOOOH
EFFFH

REEES ]

0400H
03FFH

XRAM[X: 1K

0000H
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3. BERIENX
3.1 EHER

311 CMS8S3680-SSOP16 5|flE

GND[ ] 1 U 16 [ 1VDD
AN5/POS [ | 2 15 [ 1 P35/DSDA/AN16
AN4/PO4 [ 1 3 14 [ 1 P32/PGAGND/OSCOUT/AN14
ANG6/P13[ | 4 13 [ 1 P31/PGAP/OSCIN/AN13
AN20/P17[ | 5 12 [ ] P30/AN22
AN21/DSCK/P21[ 1 6 11 [ 1 P26/PGATO/AN12
AN8/P22 [ | 7 10 [ ] P25/AN11
AN9/P23[ | 8 9 [ 1 P24/AN10
3.1.2 CMS8S6980-SSOP20 5|HIE
VSS[ 11 U 20 [ ]VDD
AN17/P36[ | 2 19 [ ] P35/AN16/DSDA
AN5/PO5S [ ] 3 18 [ ] P32/AN14/OSCOUT
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 [ 1 P23/AN9
ANG6/COPO/P13 [ | 9 12 [ ] P22/AN8
AN7/CON/P14 [ | 10 11 [ ] P21/AN21/DSCK
3.1.3 CMS8S6990N-TSSOP20 3|BIE
COP5/C1P5/0OP1_O/AN10/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/OP0_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 [ ] P15/AN18
VSS[ 17 14 [ ] P14/AN7/CON
DSDA/AN16/P35[ | 8 13 [ ] P13/AN6/COPO
VDD[ 19 12 [ ] PO4/AN4/C1PO
AN17/P36 [ | 10 11 [ ] PO5/AN5/C1N
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3.1.4 CMS8S6990-QFN20 5|HIE

Te)
o
—
O
Lo
o
o
Q
IC—) OI Z o
< — | |
[0) [a I | —
o @) o o
S - o 90
— — = O o
z 2 Z2 Z2 Z
L < £ < <L
(o] Lo < ™ N
N N N N N
[ I o H o R s B o Y
20 19 18 17 16
COP4/C1P4/0OP0_O/AN22/P30 1 15 P21/AN21/DSCK
PGAP/OPO_N/OSCIN/AN13/P31 [ | 2 14 [ 1P17/AN20
PGAGND/OPO_P/OSCOUT/AN14/P32 [ 3 13 [ ]P16/AN19
VSS 4 12 P15/AN18
DSDA/AN16/P35 5 11 P02/AN2/C1P2
6 7 8 9 10
A © v < ™
SR REER
"B I ®
S =Z Z2 2
2 < <<
e o
555
© 300
WWW.mcu.com.ch 9/ 40 Rev. 1.00



S CmsemlC0n® CMS8S3680/69xx #XiEFAft

3.1.5 CMS8S6990NA-QFN20 3 |HIE

< O
o o
— —
Q Q
< Te)
o o
o o
Q o Q
o) le)
8I g EI f'
O a o a
§ &« o 9
N — — O
zZz Z2 Z2 Z2 Z2
L £ £ £ <
o O < M
™ N N N N
[a o o o o
20 19 18 17 16
PGAP/OP0O_N/OSCIN/AN13/P31 1 15 P22/AN8/OP1_P
PGAGND/OP0O_P/OSCOUT/AN14/P32[ | 2 14 [ 1P21/AN21/DSCK
vss[ |3 13 [ ]P14/AN7/CON
DSDA/AN16/P35[ | 4 12 [ ]P13/AN6/COPO
VDD 5 11 [ 1PO0O/ANO/COP1
6 7 8 9 10
Te) < ™M N —
o o o O o
a o o o Q
B ¥ ® & 9
zZz Z2 zZ2 Z2 Z
£ £ £ £ <
Z O <4 N
- 0O o o
o — — — o
O 0 0 O
3.1.6 CMS8S6990-SSOP24 5|RHE
COP5/C1P5/0OP1_O/AN10/P24 [ | 1 U 24 [ P23/AN9/OP1_N
AN11/P25[ | 2 23 [ P22/AN8/OP1_P
PGATO/AN12/P26 | 3 22 [ 1P21/AN21/DSCK
COP4/C1P4/OP0_O/AN22/P30 | 4 21 [ 1 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 [__1P13/AN6/COPO
VDD[ |9 16 [ 1 POO/ANO/COP1
AN17/P36 | 10 15 [ 1PO1/AN1/COP2
CIN/AN5/PO5 [ | 11 14 [ ] P02/AN2/C1P2
C1PO/AN4/PO4 [ | 12 13 [ 1 PO3/AN3/C1P1
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3.1.7 CMS8S6990-QFN24 5|HIE

o X
il HI 8
o o AN
O 0 3 o oo ®
()} o N N - —
zZ 2 Z2 Z2 Z2 Z
L < < < < <
[32] N - ™~ [{e} n
N N N — —
[ I n W o B o I o T o
24 23 22 21 20 19
C1P5/COP5/OP1_OJ/AN10/P24 [ | 1 18 [ P14/AN7/CON
AN11/P25 [ | 2 17 [ 1 P13/AN6/COPO
PGATO/AN12/P26 | 3 16 [ ] POO/ANO/COP1
COP4/C1P4/OPO_O/AN22/P30 | 4 15 [ ] PO1/AN1/COP2
PGAP/OPO_N/OSCIN/AN13/P31 | 5 14 [ ] P0O2/AN2/C1P2
PGAGND/OP0O_P/OSCOUT/AN14/P32 6 13 P03/AN3/C1P1
7 8 9 10 11 12
0w v A © v <
S SR
9 g 2 =
z Z <<
E: Z2 8
? © 3
[a]
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Iy A >
3.2 ElThaEE
BEHS Eh Eh
s pan S
CMS8S3 CMS8S69 CMS8S69 CMS8S69 CMS8S69 CMS8S69 CMS8S69 =] Hfl]TEB ﬁ
680- 80- 90N- 90- 90NA- 90- 90- IheE Eeit]
SSOP16 SSOP20 TSSOP20 QFN20 QFN20 SSOP24 QFN24
GPIO BIHF Tl EMNiE
P00 1/O
H, £ ‘Fm%m BE
i, 8 - - 11 16 16
ANO | ADC @& 0 f\
COP1 [ Eb3%Es 0 [EimE@iE 1 SN
GPIO BYEFFSNEERANE
PO1 110 N
H, £ THEIN8E
- 7 - - 10 15 15
AN1 I ADC &iE 1 A
COP2 | Lh3%ER 0 [EUHEIE 2 fA
GPIO BXFEFERICERM NG
P02 110
H, £ ‘Fh—L%IjJab
- 6 - 11 9 14 14 AN2 | ADC @i# 2 fA
Ehiked 1 EimiBE 2 WA
C1P2 [
(CMS8S6980 TithThBE
GPIO BXFEFERICERM NG
P03 110
H, £ ‘F?ﬁ%lb BE
- 5 - 10 8 13 13 AN3 | ADC i&iE 3 A
Ehiked 1 EimiBE 1 WA
C1P1 [
(CMS8S6980 Tt IhAE)
GPIO BYEEFERICER NG
P04 110
II:EI) J: —FhL%IjJ Be
AN4 | ADC & 4 FiA
3 4 12 9 7 12 12 - ~
bk ee 1 EimiBE 0 WA
C1P0O ( CMS8S3680 . CMS8S6980
TUbIhAE
GPIO B FFHICEMNGE
P05 110 ) .
H, £ ‘F?ﬂ%lb g
AN5 | ADC BiE 5 B
2 3 11 8 6 11 11
b 88 1 i im i@ E @ A
C1N ( CMS8S3680 . CMS8S6980
Tt IhiEE
GPIO B HERICEH NG
P13 110
H:Ily J:\ —F*E%Ijjﬁb
4 9 13 - 12 17 17 ANG ADC B 6 B
b8 0 Eimi@iE 0 WA
COPO [
(CMS8S3680 TithIhaE
GPIO BIFEFRICERMNG
P14 110 e
H, £ THEINEE
. 10 14 - 13 18 18
AN7 | ADC BiE 7 B
CON [ EbER2s 0 falmiBiE A
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BHS B B
ERMEAR
CMS8S3 CMS8S69 CMS8S69 CMS8S69 CMS8S69 CMS8S69 CMS8S69 , E-H H
680- 80- 9ON- 90- 90NA- 90- 90- IheE A
SSOP16 SSOP20 TSSOP20 QFN20 QFN20 SSOP24 QFN24
GPIO B EFEFREERANE
P15 110 N
- 15 12 - 19 19 H, £ THIZEAE
AN18 | ADC i&BiE 18 HiA
GPIO B EFEFSNEERANE
P16 I/O
- - 16 13 - 20 20 H, £ THEINEE
AN19 | ADC iBiE 19 HiA
GPIO BXEHFEFSEERANE
P17 I/O
5 - 17 14 - 21 21 H, E. FHIZEHEE
AN20 | ADC i&3& 20 HiA
GPIO BXEHFEFSEERANE
P21 11O
H, £ ‘F?ﬁ%IjJ
6 11 18 15 14 22 22
AN21 | ADC & 21 i
DSCK /0 | #wiZ. ARG L
GPIO BYFERICER NG
P22 110
II:EI) J:\ —FhL%IjJHb
ANS | ADC @& 8 li\
7 12 19 16 15 23 23 — N,
Z M 1 E i WA
OP1_P ( CMS8S3680 . CMS8S6980
T IHAE)
GPIO BXFEFERICERM NG
P23 110
II:EI) J: —FhL%IjJ Be
AN9 | ADC i&iE 9 A
8 13 20 17 16 24 24 — N
BB M 1 A oim oWON
OP1_N ( CMS8S3680 . CMS8S6980
Tt IhAE
GPIO B FFHICEMNGE
P24 110 ‘ .
H, £ 'F?IL%IJJ £
AN10 | ADC &iE 10 i
Ehik 88 0 EimiBE 5 WA
COP5 |
(CMS8S3680 FLItIhAE)
9 14 1 18 17 1 1 N = ~
bk ee 1 EimiBE 5 WA
C1P5 ( CMS8S3680 . CMS8S6980
Tt IhiEE
B 1 Wd (CMS8S3680.
OP1 O o}
CMS8S6980 FEltIhEE)
GPIO BIFEFRICERMNG
P25 110 e
10 - 2 19 18 2 2 H, £ THEINEE
AN11 | ADC &iE 11 N
GPIO, B HEFSEEEH NG
P26 110
11 15 3 20 19 3 3 H, £ THEINEE
AN12 | ADC 88 12 i
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BEiS B (=4l
SN SR
CMS8S3 CMS8S69 CMS8S69 CMS8S69 CMS8S69 CMS8S69 CMS8S69 , =] Hﬂ]?ﬂiﬂ
680- 80- 90N- 90- 9ONA- 90- 90- IheE Bt}
SSOP16 SSOP20 TSSOP20 QFN20 QFN20 SSOP24 QFN24
PGA MidimE (CMS8S6980 I&
PGATO o} .
thIhEE)
GPIO B EFEFREERANE
P30 110 e
H, E. FHIEEE
AN22 | ADC &i& 22 BN
Lhi 288 0 EimiBE 4 WA
COP4 [
(CMS8S3680 TithIhEE
12 16 4 1 20 4 4 — —— ”
Lb3es 1 Fimi@E 4 WA
C1P4 ( CMS8S3680 . CMS8S6980
T IhAE)
B 0 WdE (CMS8S3680.
OP0_O o}
CMS8S6980 T lthIhaE
GPIO BYEHEFSNIEERANG
P31 110 ‘ .
H, E. FHIZEHEE
AN13 [ ADC iBi& 13 FA
OSCIN | SNERIRSH N
13 17 5 2 1 5 5 B M 0 faoim WA
OPO_N ( CMS8S3680 . CMS8S6980
Tt IhAE
PGA [EimiiN\ (CMS8S6980 I
PGAP .
il
GPIO BYEHEFSNIEERANG
P32 110 et
H, E. FhZ%hEE
AN14 | ADC @38 14 BN
0OSCouT 0 NIRRT 4
14 18 6 3 2 6 6 i M 0 E i M AN
OP0O_P ( CMS8S3680 . CMS8S6980
Tt IhgE
PGA RimbisN (CMS8S6980
PGAGND .
Tt IhgE
GPIO B FFHRICEMNE
P35 110 ‘ .
H, E. FHIEHEE
15 19 8 5 4 8 8 -
AN16 [ ADC iBiE 16 A
DSDA /0 | 42, FEiREIERAE L
GPIO BYFFHiCERM N
P36 110 ‘
- - 10 7 - 10 10 H, £ FHZEDNEE
AN17 [ ADC @38 17 A
16 20 9 6 5 9 9 VDD R ER RSN
1 1 7 4 3 7 7 VSS P JEHIED
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3.3 GPIO }4

EMSHIIEELE, 81 /0 ORIERENEE—MBFIeERERRTREDIINEE. 110 fFAEBA GPIO ORBMT
i
BIERE 2 14 1/0 kR,
BIERE 2 14 1/0 REHE.
FIREN BB 7 S IR ST E 5 IR TS
AIECE EFA. TSR, RUBALE HHT,
AIERE EFHA. TR, SUAHBIREES
AIECEMREERA. LHEAN. ThmA, #ieEE. FRmdE=.

YV V V VYV VYV V
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3.4 ‘ERINEEYIE

CMS8S6990 A5t EMMNIFIIEER IR AS, BIE 10 OFA USEAER—MHFIEE, A2 ERHNHRFI
BEUI R ERFA

WFINRE 7515 THREBLEA
GPIO /0 WA I0 O, BUEFEREERAGL, TSI
CCo o) Timer2 Eb 55 43818 0
ccC1 o Timer2 Lh5%6 i8I 1
cc2 o] Timer2 b 546 H i@iE 2
CC3 o} Timer2 tbE%a @IS 3
TXDO o) UARTO #5iE%

RXDO 1/0 UARTO i N/ B &= S
TXD1 ¢} UART1 $iE%aH
RXD1 I/0 UART1 #dEia N /A2 18 #hdE i
SCL /0 12C BT $REAN S L
SDA 1/0 12C RN T
NSS /0 SPI MERAFIRES (GaNAEH)
SCLK 1/0 SPI B ghia N Fai L
MOSI /0 SPI & IX MIEkR
MISO /0 SPI iR MIE R IX
PGO ¢} PWM @18 0 ¥t
PG1 ¢} PWM @18 1 faith
PG2 ¢} PWM &8 2 fat
PG3 o] PWM i&i& 3§
PG4 ¢} PWM @18 4 it
PG5 ¢} PWM @18 5 it
BEEP ¢} NS 2R IR T4
C0_0 o] Eb3%28 0 S
Cc1._0 o] Eb3%2s 1 5
INTO | SMEBERET O FIN
INT1 | SMNEBERET 1 N
TO | Timer0 FMERES $RARIN
T0G I Timer0 [ IS5
T1 | Timer1 SMEBESER4RIN
T1G | Timer1 [N
T2 | Timer2 SMEBEMER TI=RAN
T2EX | Timer2 FHSEBEThERRA
CAPO | Timer2 i NfEIREE 0
CAP1 | Timer2 SINBIRIEE 1
CAP2 | Timer2 ¥NfEIREE 2
CAP3 | Timer2 ¥NFEIRE
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WFINEE FA IhEE e
ADET | ADC HY9NERfih & Fa N\
FB | PWM BISMNEBRIZE S SN

ERMRRIMINEE N ECEE, B MNEMN MO EARREININGE, EMUSIIRT RmNE, RIS BN TRAR:

PIN CONFIG 1(ANALOG) H#BF IR M TR
P00 - ANO CoP1 - . =t
PO1 - AN1 CoP2 - -

P02 - AN2 C1P2 - -

P03 - AN3 C1P1 - -

P04 - AN4 C1PO - -

P05 - AN5 CIN - -

P13 - AN6 COPO - -

P14 - AN7 CON - -

P15 - AN18 - - -

P16 - AN19 - - -

P17 - AN20 - - -

P21 DSCK AN21 - - -

P22 - ANS8 - 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 oscouT AN14 - OPO_P PGAGND

P35 DSDA AN16 - - -

P36 - AN17 - - - 5%
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4. THEEWEE

4.1 RSB

AZGNHEL RREETFRNIER7Z TR FFHRMBERHTRER, B oER, SHEWHIRDEFENT 4

fEith
> AEERIEH HSI (24MHZz/48MHz)
> IMNBER&EEIRS HSE (8MHz/16MHz) .
> IMEBMEER&E AR LSE (32.768KHz)
> AEMERIRS LS| (125KHz)

42 Efi

EIREA TG H NEREBEEIFIBN, ERAMN—MHENRKRSHBRIE SHEEENTMEMLSR:
> EBEL

> HMBEML

> RBEE(L

>  CONFIG REFRIFENL

>  LEBREREEL

> A& E(.

> RHEML

EREA—FHEMIERBEE— MM E, RARETENEGDRE RIS U ERNIRFIFET,

4.3 HEREEHE

431 THFER

OB 3MARNIEELR, LIENAERNBNFEER.

>  EBIMFEN: MCULTFEBIERS, IMRERIEIT.

>  TREIR IDLE: MCU & FZ &, CPURLETIE, IMGIERIETT. ZEN A AR PUIILEE,

> KBEREI( STOP: MCU & FARBRIETN, CPU ELET/E, SMRELET R, ZIEEIE INTO/L FRETIRER, SMER
FRETIGER, WUT EBYIREE, LSE ERYIREE,

432 HEBEEEEfW (LVR)

YERBERTIRENRNEEN, NAKENL
RESME 4 FEE: 1.8V/2.0V/2.5V/3.5V,

433 HEEELRN (LVD)

REERNEREEREELEBEHTIER, MREREFFRTIRENBE, WEEHREERES,
A BRI ES 8 FfkiE: 2.0V/2.2V/2.4V/2.7V/3.0V/3.7VI4.0V/4.3V,
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4.4 FRETEES

SHEBZNHRERTAEZE, BARISENFARSEIE INTO/L. Timer0/1. Timer2, Timer3/4. WDT,
LSE_Timer. PWM. 12C. SPIl. UARTO/1. PO/P1/P2/P3. ACMPO/1. ADC. LVD, FlfRHSLFRMEEFRTmAR.

SEMERNRERTR, AIKIMARPHHRE, S—NMHEEWN, EE5RAFALLIER, EERUHR
WiEiE, SLIARERE,

45 TENZE
451 WDT Ehf28

B WENSEE— T HARNHRHER RIS AENSE, WDT HIEHEFEE M. BIHEMURRSEHN—M
FRIFIRE, HRGETEH-TARNRSH, FJBIE M JARERAENM, MMERRGHENETRANEER. WDT
ERBRERNTREE:

> B VEiELE 8 MRk,

> ERER G,

> HREERINEEHE

452 ENiTEEE 01 (Timer0/1)

ERTES 0 STEATEE 1 RBVFILEMAEIN, R 16 [ LitHER 25, Timer0 & 4 MI(FE, Timerl & 3
TR, BlilRHERNENMSEFITEIRE,
EENSER N, ENFFRATHRRMEEN, § 12 % 4 MRFAEE—R, EITHRSERN, €
NEHFREYENRAENMNBNSIELE (Tosk T1) WTEEMSEMN, Timero/l EEINTFE:
AR E Ay 2R
AT IR ENTIEE,
BT SCIRSMNEB I $RTNEE
AT R IRE
THERESE AT,

YV V V V V

453 ENiTEHES 2 (Timer2)

EREE 2 B2— 16 (INENZS, EAUATEMBEFESHERMEHRHER, thinfiorgd. BoREERG. Bk
mNEE, Timer2 BN THI4:
> EMEAEEENERER,
B AFI R ENIIEE,
BISCERSMEB LT ERTINAE
AEEXER . B amhEE. M5B TRE B EREIEE,
Bl EFEA. TSR, WARSHRTFRNEFT T AR,
BELLRIEE, ZIREr =L AEMES B A= RERN PWM KRz
BT, SMERfRA. IR, LLIRIGEI =4 AT,

YV V V VYV VY V
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454 EBK2:3/4 (Timer3/4)

EATEE 3/4 5ERER 0/1 1B, D 16 (IENER, Timerd B 4 #HIEEX, Timerd B 3 HIFER, 5
Timer0/1 4BEL, Timer3/4 (iR ERTIRIE,
EENRBHNERT, FESMNE 82 & 121734 MEABBEBE—K,

455 LSE ER2E
LSE FERY28 2 — MY EhiESR UMD ATk LSE, 16 {if Eit3UErIae, LSE BN aA TS
> ERIhEL,
38 16 {1 E,

> HERRXTAEEIF.
> ITHESF T ENER B E AR,
> TERYFE T IR == AR TUARBR AR T

456 WUT ER2E

WUT Mg B 88 2 — DI ERIRR B N BT LSI. AT ARBRIREER) 12 (i, M EItEER R, ERFHENKE
BERE, CPU S4MNEIFTERBIREIETIE, WEMLRE T LS| /9 WUT it#3sie®ed e, WUT BB T

> ERRRES TR ERNRERSA,

> HERETEREDE 1. 8. 320 256 D,

> AR 12 (UERE.

4.5.7 BRT EBf28

BRT T ENHIERERANT. 16 (AT, TEN UART IRIZHE®, BRT EEMTH%:
>  BEMIMEEIFX,

> IHHETHEAS 8 MaERE,

> 16 fiEIE T,

4.6 IEBEAIHTFIMG

46.1 115235 (BUZZER)

PEI52RIXENE 8 fuit¥ias, BYErIREhas, 1THIEFaRAM, ML OTA 50%M5 K, HMEBEE—MRENTE
FEl, BUZZER BB 44!

> BERIMmERRIHIFX,

> ENRE 8. 16. 32. 64 i 4 MRSKETI AL,

> WL 8 (ufsdl, FIRE (1~255) x 2 Sk,
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4.6.2 IE5RT PWM (EIR

1EERME PWM IR ST HF 6 B PWM K428, BHAMG=IEARIIIRE, PWM BEBMTHRE:
> SRR, ESRT 2 MR H.

SFSEHR. ML, BT ERTE,
SERENZE. SMERmOMATIZE. ADC LHRRERMARZE. ACMP fitt it &R %,

> TR, BN R AiE 4 MEsiE.

> EETEENERE 1. 20 4. 8. 16 D

> XFERANTE. HORTE 2 AR, OXTTHEIN T SR AR ER AR I
> XS H.

> RFEEXYRIZ.

> ENgERERE.

>

>

4.7 BB
471  SPI &R

SPI @— N2 AEER SPI EHN/MNIEE, AFAFPEERTHNMMESHRMNEN, SPI A% MCU 581750
EIZ&EHITIBE, TREBESINAFTHITHIERENBE. SPI AGINTRY:
W IRELRITHIRE .
S EN MR
SRFLZENES
ARREEIRI M,
THIRESARANHMN 1/4 (Fsys<24MHz) .
ELAS R £ RGATERAY 1/4. 1/8. 1/16. 1/32, 1/64. 1/128. 1/256. 1/512,
FIFPOFEEE .
IR IFEWET PR AT 7= 4 R,

YV V V VYV ¥V V V V

472 I2C R

LA BT EEIRTIZS 1°C AR 1°C B4 EMNEUERRIRMH| T —MEREMMEEA . 1°C #REA
BT

> TRAMIEAN TRAE. EEEK. MahRE. MEIEE.

> FF 2 MEREREE:
frE (723X 100Kb/s) ;
PR (=% 400Kb/s) o
WITHHATHRELS
SRHZENRES,
ENARAZH PC BE LM 7 IFUARKS 10 (IFUERX EREZIF o
MIAREZH 12C B4& LM 7 IR,
AFERENHIMESTE#TRE (RE 8 UENER) -
WU & X SERE BT = T,

YV V V VYV VY V
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4.7.3 UARTn &R

UARTn ##RE12 T UARTO / UART1, UARTn EEBINIT4H4E:
2WITHRITHO,

SRFRF RN,

TR TRSEYN 8 IFSWAER,

TR TRSEN 9 RS RAER

SEAFERATA Timerl/Timerd/Timer2/BRT f&EHRF= 4,
RIXIFFWRGTRLR] 7= 4 R,

YV V V V VYV V
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4.8 IRPMEIR

48.1 1EHFERIE (ADC)

ADC ERE— 12 IERBIRISHERIE, BOEHRN G SE T 2RIEER Y 5 SNSRI NS,
BHEERSRIRIER NSNS S A — 12 (TSGR, FHFZEREEE ADC £EREERT, ADC AT
4

FRAE M 1/0 C3YRTE ADC FYFMERIEIN BB

ADC 3%t 07 8 FhBY $hSfiER a2k,

ADC B& B Ef[i%E$F VDD/1.2V/2.0V/2.4V/3.0V,

— P FERH 12 (I3FREE 18.5 > ADC ik A HA,

MBI OA. AR E PWM fidk ADC i,

5 ADC HRLE R AL, Eoida el Ehigs8 % PWM RIZEINEE,
15 ADC FEIR5ERE = 4 R,

YV V V V VYV VY V

482 1EiLEEEE (ACMP0/1)

Eb3%28 ACMPO #1 ACMP1 BB I T4 :

1F U 32 #5 % R4\ U (] BT 3%

TR RS O MA KA EFSZ BE,
REBBE S EH 16 MALER,
SEWEER, JERAEE 11 DK,
SR INFIROLRE S,

IRFFEBER]E 10/20/60mV,

S KIABEREEE,

R TR AEEE PWM MR EMEES,
S F i P P A R

YV V V V VYV ¥V V V V

483 zHEHBKASE (OP0/M)

IEEMARR OPO 1 OP1 BB T
EiRZIFMEE 1.2V BEHN.

I RAIEBUE T F .
Hith R AER ACMP HINEITERS
HHWEEIIEE ADC &i8 31 #TE,
SR RIEBREREFE,

YV V V V V
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48.4 nimEEEBKASE (PGA)

AIRIEIEENALS PGA EBINTHIE:

ZURIEIEAIE (1/2/4/8/16/32/64/128) |

PGA BN REEREFEB .

ZIFRIHMAER RN

15 PGA Rt Mlizs

PGA Hi ! T A BRI LL AR 2R A N 1T R
PGA Mt NERATHE ADC NEREE 31 HITNE,
SRRERERFERE,

YV V V V V VY V

4.9 FLASH 7728

FLASH Zf#2R 021277728 (APROM) S5 EFKHIBTFHSE (Data FLASH) , PIBEHEXSHINAEST 728
(SFR) XTEEHITFEURIELISEIN IAP ThAE, FLASH 72582 23N Ti21E:

> TR

> FHERRME

> TUZBRIRIE,

410 Mt— D (UID)

IS EE 96 (UME—51iR%1S, Bl Unique identification, UID B/ BSBRIGE, AP REEEH.
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5. AR E

AAREFFE (CONFIG) 2 MCU #I1A%MR FLASH ER, IZFEAREESREIR(E, BERSRESTFRATL
KENTRA:
> BAITHEBNIES.
FLASH 2R X2 XFIP. RE3MN%, FLASH BUBXINEIRES.
REESMIEE,
AR F e fERE,
RHAR. MO LR,
N ER SRR 728 7 SRR
HNBENERE. IHOERE,
PRBR M BE S 15F A 18],

YV V V V V VY V
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6. BRE&#

= =
6.1 XA ER
fHe S =/ME =RAE ==K v]
Tst EERE -55 150 C
Ta TERE -40 105 °C
VDD-VSS HBIJEEE -0.3 5.8 Vv
Vin BINEE VSS-0.3 VDD+0.3 Vv
lop VDD & AHRINER - 120 mA
Iss VSS & Akt R - 120 mA
B0 &AEBM - 50 mA
| BN 10 RARIER - 20 mA
10
FiE 10 RKERR - 120 mA
FiE 10 RAHIEER - 120 mA
Ay =N =
6.2 HEnaBsE4
VDD-VSS=2.1~5.5V, Ta=25C
e 2 Mt & 14 =/ME HAME RAE | B
Fsys=48MHz, Fcpu=Fsys/2
VDD TEEE 2.1 - 55 \Y
Fsys=8MHz~24MHz, Fcpu=Fsys
VDD=5V, Fsys=48MHz, FiEIMExH ) 6 i mA
Fcpu=Fsys/2
VDD=3V, Fsys=48MHz, FrEIMEXF i 5 ) mA
Fcpu=Fsys/2
VDD=5V, Fsvys=24MHz, FTBIMZXHE ) 4 i mA
Fcpu=Fsvys
VDD=3V, Fsvys=24MHz, FTEIMZ XA ) 4 i mA
. Fcpu=F
E%*ﬁi CPU SYS —
VDD=5V, Fsys=16MHz, FREIMEXH i 3 ) mA
Fcpu=Fsys
VDD=3V, Fsys=16MHz, FrEIMEXH i 3 ) mA
Fcpu=Fsvys
oo VDD=5V, Fsys=8MHz, FiEsM&XH] ) 5 ] mA
Fcpu=Fsvys
VDD=3V, Fsys=8MHz, FRE¥M& X7 i 5 ) mA
Fcpu=Fsys
VDD=5V, Fsys=48MHz, FREIMEXF - 4 - mA
VDD=3V, Fsys=48MHz, FfEIM&x7 - 4 - mA
VDD=5V, Fsys=24MHz, FREIMEXRF - 2.5 - mA
\ VDD=3V, Fsys=24MHz, FREIMEXF - 2.5 - mA
IDLE &3 -
VDD=5V, Fsys=16MHz, Ff&4M&x7] - 2 - mA
VDD=3V, Fsys=16MHz, FREIMEXH - 2 - mA
VDD=5V, Fsys=8MHz, FRB4M&*HF - 1.5 - mA
VDD=3V, Fsys=8MHz, FiEIM&XF - 15 - mA
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IsLeepP1 PREREE 7T FRESMEXF, LSE. LSE TR 2FHE - 20 - uA
IsLeer2 {RERER IR FREIM&EXH, LSI. WUT EB28fERE - 7 - UA
IsLEEP3 REREE TR FRB IME X7 - 6 - UuA
ILi MINREE - - - 0.1 uA
Vi HMNEETF - VSS - 0.3vDD \Y
Vi1 WMASBEF - 0.7VvDD - VDD \Y;
VDD=5V, lo1=12mA - - 0.4 \Y
. VDD=5V, loiz=7mA - - 0.4 \Y

VoL MHREE
VDD=3V, lot1=9mA - - 0.4 \Y;
VDD=3V, loi2=5mA - - 0.4 \Y
VDD=5V, lon=40mA 35 - - \Y
o VDD=5V, lon2=20mA 35 - - \Y;

VoH HESEE
VDD=3V, lon1=15mA 2.1 - - \Y
VDD=3V, loH2=8mA 2.1 - - V
RpH LHEBpE - - 32 - KQ
ReL THIEBFE - - 32 - KQ

_\_\ :

6.3 XABIBH
6.3.1 LEHESEHBERE
Ta=25C, AEZ 32.768K RIRILIRETE]

s S plliER-S s =/ME HANE =AE B
TRESET S ibYa] 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 SMERHRTAHES

~"s 2 pllineS s =/ME HAME =RAE L==R{y]

Vhse TEEBE F=8/16MHz,Cxt=0-47pF 2.1 - 5.5 \%

Vise TEEBE F=32.768KHz,Cxr=10-22pF 2.1 - 5.5 \%

6.3.3 HNEIRH2E
VDD=2.1V-5.5V

~ne 2 Mt & 14 PERIRE =/ME HAME =RAE ==Ky}
MRS Ta=0'CZE 80°C +1% - 48 - MHz

Fus AR
48MHz Ta=-40°CE 105°C +2% - 48 - MHz
SRS Ta=25°C +5% - 125 - KHz

Fis AR
125KHz Ta=-40°CE 105°C +50% - 125 - KHz
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634 BEEMBSSHK
s 2 =/ME BAYE RAE B
Vivri REGNEE 1.8V 1.65 1.8 1.95 Y
Vivre REGNREIE 2.0V 1.85 2.0 2.15 Y
Vivrs REMNEIE 2.5V 2.35 25 2.65 Y
Vivra RESUNIRE 3.5V 3.35 35 3.65 v
6.3.5 LVD HSEH
s B &/ME BANE RAE B
Vivot REGNREIE 2.0V 1.85 2.0 2.15 Y
Vivo2 REGNREIE 2.2V 2.05 2.2 2.35 v
Vivos REGNEIE 2.4V 2.25 2.4 2.55 v
Vivps REGNREIE 2.7V 2.55 2.7 2.85 v
Vivos REGTNEE 3.0V 2.85 3.0 3.15 \Y
Vivps RECNRIE 3.7V 3.55 3.7 3.85 Y
Vivp? REGTNREE 4.0V 3.85 4.0 4.15 Y
Vivos RECTNRE 4.3V 4.15 4.3 4.45 Y
6.4 FLASH HHSZ#
s B Mt & A4 =/ME BANE RAE | B
Ve FLASH T{EEB[E 2.1 - 5.5 \%
Te FLASH T{ERE -40 27 105 C
NENDURANCE BERE 20,000 - Cycle
TRET HIERTFEYE) 25T 100 - year
TerASE R X HEFRET 8] 4.5 ms
TrrOG YRAZETIE] 7 us
Ioo1 EVEENT - 25 mA
Iob2 RIZEBM - 3.6 mA
Iop3 R - 2 mA
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6.5 RPKE

6.5.1 BANDGAP BBS4F14

(Sa] S M 14 =/ME BAE =AE BMu
VG MERELE 1.2V | VDD=2.1~5.5V. Ta=-40'CZE 105C 1.182 1.2 1.218 Y
6.5.2 ADC S
Ta=25C
"s S8 =/ME BAE =AE B1u
Vavop ADC T{EBE 25 - 5.5 \Y
VReF1 BEBE1 - Vavop Y,
VREF2 SEBE2 (3F Vec) 1.19 1.2 1.21 Y
VREF3 SEBE 3 1.99 2.0 2.01 \%
VREF4 SEBE 4 2.39 2.4 2.41 \%
VREFs SEBES 2.99 3.0 3.01 \%
\/%! WMNBE 0 - VREF Y,
Nr DR 12 Bit
DNL P IEELMIRE  (Vrer=Vavop=5V, Taock=0.5us) +4 LSB
INL O IEERMIRE  (Vrer=Vavop=5V, Taock=0.5us) +5 LSB
Tapck ADC BS54 /EHA 0.5 - 32 us
Tapc ADC 5 #i8Y/a] - 18.5 Tapck
Fc R (Vrer=VavDpo=5V) 140 Ksps
Fs FHEE (Vrer=Vavop=5V) 100 Ksps
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6.5.3 ACMP HHSH4
Ta=25°C, Vsense=Vin+-Vin-, VDD=5V, Vin:=1V, BRIERHIEA
" B &M &/IME BARU(E RAE B
VDD BIREBE - 2.1 - 5.5 \Y
lo BRSER Vsense=0.1V - 0.2 0.3 mA
Isp KUFERIR Vsense=0.1V - 10 - nA
Ta TERE - -40 25 105 C
PNk
ENEES - #4.0 -
Vos WMANKIEBE mV
HEE - 0.5 +1.0
Vem HIZRN\BETE -40°C~105C 0.1 - VDD-1.5 v
le BNREER Vsense=0mV - 10 - pA
los ETDNESTE == Vsense=0mV - 10 - pA
0
Vins N RVl - o : mv
+60
Tk Sk
VoH AL BE -40°C~105C - - VDD \Y
Vou /NI BE -40°C~105C 0 - - \Y
AoL Firtg s - - 85 - dB
BW T - - 150 - MHz
PSRR FRIHILE VINYz[;.E)/?%/iE;E;ESZ\é;T]V . 80 . dB
CMRR SIRIHILL o e : %0 : dB
B SHE
Tsts 2 EBYE] - - - 5 us
Teeb 0je) RSB Veou=1V, - 50 100 ns

Vin+= Vin- £0.1V
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6.54 OP BESIFM
Ta=25°C, Vsense=Vin+-Vin-, VDD=5V, VIN+=1V, FRIEBHi%BE
S B 4 =ME | HEME | &KE BMu
VDD BBIREE - 25 - 5.5 \Y
lo FRSER Vsense=0mV - 1.0 1.6 mA
Isp KRR - - 5 - nA
Ta TERE - -40 25 105 C
PNk
RAZE - +3.5 -
Vos WAKIABE mV
HEE - 0.5 +1.0
Vem HiIZHNEETE -40°C~105C 0 - VDD-1.5 v
[ MANREBRR Vsense=0mV - 10 - pA
los RINKTERR Vsense=0mV - 10 - pA
Tk
CrLoaD BAMAE - - 30 - pF
VoH RAREBE -40°C~105C - - VDD-0.3 v
VoL &ANVREIL BE -40°C~105C 0.3 - - Y
AoL FFIFIE 2R - - 80 - dB
BW T Rroap=2K,CLoap=100pF - 5 - MHz
o | emeww | oteeSt | | m | - |
CMRR AL Vin+=0.3~ (VDD-1.5) ) 90 ) dB
-40°C~105C
Ry Ek
SR 2 £ Rioap =2K,CLoap =100pF - +8 - Vius
Tste BERTE - - - 2 us
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6.55 PGA HBSKMY
Ta=25°C, VDD=5V, Vin+=0.01V, BRIESHE WA, (G HEEEH)

s B &M =ME | HEE RAE B
VDD BIREBE - 25 - 5.5 \Y

lo BRSER Vour=2V - 0.5 0.7 mA

Isp KUFERIR - - 10 - nA

Ta TERE - -40 25 105 C

PNk
ENEES - 25 -
Vos WMANKIEBE mV
HER - +0.1 +0.2
G=1 0.032
G=2 0.016
Vou ST\ B S = e A
G=8 0.004
G=16 0.002
G=32, 64,128 0.001
s BWNRERMR - - 10 - PA
los LDNESTE == - - 10 - pA
Tk Sk
G=1,2,4,8,16 -1 - 1
EG WEIRE G=32 -2 - 2 %
G=64,128 -4 - 4

CLoap BAMRE - - 10 - pF
Von RARHBEE -40°C~105C - - VDD-1.5

VoL R/NEHBE -40°C~105C 0.032 - -

BW i CLoap=10pF,G=1 - 1.5 - MHz
PSRR R JR I, VDD=2.5~5.5V,G=16 - 75 - dB
CMRR HARHHLL -40°C~105C - 80 - dB

B SHE

SR 2 CLoap=10pF,G=32 - 10 - Vius
Tste R ERTIE] - - - 2 us
TsH() RIERIFEY 8] - - 3 - us
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6.6 EMC
6.6.1 EFT BSR4
(SE=] S8 MR 54 =AE BMu FR
Fast transient voltage burst limits to Ta=+25 C
beapplied through 0.1uF(capacitance) - '
VEFTB ; X Fsys=48MHz, conforms to 4800 \ 4B
on VDDand VSSpins to induce a IEC 61000-4-4

functional disturbance

d BREBETROREE (EFT) MMEMRESAGRT (BEBREH. BERIRIT. fEHEL. DREE. EFEH
F) BUMEX. LRRETH EFT SHEE CMS REMETa LFMNENER, HFIEEATRENARER, %
MRHIRREASE, RARITEHEYARESX EFT ARSI, 1 EFT MRERRRSHNAS, RITHN
ARREBETIHREMASRIET, BND T TFILBERAKIZHT EERENTULER.

6.6.2 ESD 44

i M Wit BAE | #0 =07
EREBINER Taz + 257,
(ANMAHEEsHBM) | JEDEC EIAJJESD22- Al14 8000 v 3B
VEsD
e ey 400 v C
(MEEEtmym) | JEDEC EIAJJESD22- A115

6.6.3 Latch-Up EBBS4F

s ok Mz Z A MR &=/ME B
- JEDEC STANDARD Class |
LU Static latch-up class NO.78D NOVEMBER 2011 (Ta = +25°C) +200 mA
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7. HEER

7.1 SSOP16
.  p -
L 1
a1 ] h
A3 i
[ \ T AZ ‘A [ \ 025
UL S T T
‘Al b e AR
L1
_—
i ——
- —7
i = cl ¢
BASE METAL t |
' WITH PLATING
B SECTION B-B
O
£ 1
FHEHAEBHE
B B
bl el L -
Millimeter
Symbol
Min Nom Max
A - - 1.75
Al 0.10 - 0.225
A2 1.30 1.40 1.50
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