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5 5l E%E &R

5.1 B3 X

HIE: LUFZES T HFEF Ry E T Ny P2.1( 5 T #/ (7 B #5419 SDA) . P2.0(# T #/ 17 B #5417 SCL)

5. CA51M020T3/CA51M020S4

1 (::) 20 | VSS

=
=
=

ISP_SDA/UART1_TX/12C_SDA/ADC[17]/P2.

—_

19 | P0. 0/ADC[14]/INTO/32K IN

| 2
ISP CLK/UART1 RX/12C SCL/ADC[161/P2.0 | 3 18 | PO. 1/ADC[13]/INT1/32K OUT

RESET/ADC[15]/P1. 7 | 4 17 | PO. 2/ADC[12]/INT2/TO
LED_RGB B/PWM[2] B/ADC[0]/P1.6 | 5 16 | PO.3/ADC[11]/INT3/T1

PWM[1]_B/ADC[1]/P1.5 | 6 15 | PO. 4/ADC[10]/INT4

PWM[O] B/ADC[2]/P1.4 | 7 14 | PO.5/ADC[9]

ADC[3]/P1.3 | 8 13 | PO. 6/ADC[81/PWM[0] A
ADC[4]/P1.2 | 9 12 | PO.7/ADCL7]1/PWM[1]_A

ADC[5]/P1. . 0/ADC[6]/PWM[2] A/LED_RGB_A

—
o
—_
—_
o
—_

1

& 5-1-1 TSSOP20/SOP20 13 5| IE

#5: CA51M020S3

VDD II O El Vvss
ISP SDA/UARTI TX/T2C SDA/ADC[17]/P2. 1 IZ El PO. 0/ADC[14] /TNT0/32K TN
ISP_CLK/UART1_RX/T2C_SCL/ADC[16]/P2. 0 E E PO. 1/ADC[13]/INT1/32K_OUT
RESET/ADC[15] /P1. 7 E El PO. 3/ADC[11]/INT3/T1
LED_RGB_B/PWM[2]_B/ADC[0]/P1. 6 E El PO. 4/ADC[10] /INT4
PWM[1]_B/ADC[1]/P1. 5 E Il PO. 5/ADC[9]
PWML0]_B/ADC[2]/P1.4 |I E PO. 6/ADCL8] /PWM[0] _A
LED_RGB_A/PWM[2] A/ADC[61/P1.0 E Z| PO. 7/ADC[7]/P¥M[1] A

& 5-1-2 SOP16 & 3% 5| &
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#-5: CA51M020S2

VD E O ZI VSS
ISP SDA/UART1_TX/T2C_SDA/ADC[17]/P2. 1 E El P0. 0/ADCL 14] /INTO/32K TN
ISP_CLK/UART1_RX/I12C_SCL/ADC[16]/P2.0 E zl PO. 1/ADC[13] /INT1/32K_OUT
RESET/ADC[ 151 /P1. 7 IZ Zl P0. 3/ADC[11]/INT3/T1
LED RGB_B/PIM(2] B/ADC[0]/P1.6 | 5 | 10 | po. 4/ancr10]/1nma
PAMCL] A/ADCLTI/PO.7 [ | 9 | po.5/ancro]
LED RGB_A/PWM[2] A/ADC[6]/P1.0 E ZI P0. 6/ADC[8]/PWM[0] A

& 5-1-3 SOP14 :}3:35|IE

#5: CA51M020N2

PO. 1/ADC[13]/INT1/32K_OUT
PO. 0/ADC[ 14]/INTO/32K_IN

E P0. 2/ADC[12] /INT2/T0
E PO. 3/ADC[11]/INT3/T1

E VSS
=]
5]

PO. 4/ADC[10]/INT4

EE
[5]

VDD

ISP_SDA/UART1_TX/I2C_SDA/ADC[17]/P2. 1 PO. 5/ADC[9]

[=]

ISP_CLK/UARTL RX/12C SCL/ADC[16]/P2.0 P0. 6/ADC[8]/PWM[0]_A

=] =]
[F] [5] [F]

RESET/ADC[15]/P1. 7 PO.7/ADCLT]/PAML1] A

2]
B

LED_RGB_B/PWM[2] B/ADC[0]/P1. 6 P1.0/ADC(6]/PHM[2]_A/LED_RGB_A

ADC[5]/PL1 | 2]
ADC[4]/P1.2 El
ADC[3]/P1.3 E

PWMC1]_B/ADC[11/PL5 | =]
PWML0]_B/ADC[2]/P1.4 [~ ]

B 5-1-4 QFN20 3 %3 @
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# 2. CA51M020S1

VDD IZ O E VSS

TSP SDA/UARTI TX/T2C_SDA/ADC[17]/P2. 1 [Z 7 | o, 6/ADC 8] /PL0] A
ISP CLK/UART1 RX/12C_SCL/ADC[16]/P2.0 E 6 | po. 7/A0CC71/PIMLL] A
RESET/ADC[15]/P1. 7 E 5 | P1.0/ADCL6]/PWM[2]_A/LED_RGB_A

& 5-1-5 SOPS8 &35 HE

#-E. CA51M020S1A

VDD E O El VsS

To/INT2/ADC[12]/P0.2 | 4 5 | p1. 0/ADCI61/PWM2)_A/LED RGB A

& 5-1-6 SOP8 32| jHIE
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5.2 5| A
x 5-2-1 5|jHhiR
5 5 =i B EHThEe BRIAThRE

8 S8 | & IS ® >

1 1 1 1 1 1 | vDD O T O B R
XA /o0 A
ADC BALETE A

2 2 2 2 2 2 | P2.1/ADC[17]/12C_SDA/UART1_TX 12C &4
12C A& 45 0
UARTL f£5i 1
XA /o0 A
ADC LB TE A

3 3 3 3 3 3 | P2.0/ADC[16]/12C_ SCL/UART1_RX 12C 4y
12C &4 1
UART1 #4i 1
XA /o0 A

4 4 4 4 4 P1.7/ ADC[15] /Reset ADC LU B TE A EHXUE /0 A
T S AL A
XA /o A

5 5 5 5 P1.6/ ADC[0] /PWM[2]_B/LED_OUT_B | ADC HLLiEE %A @R XA 1/0 |
PWM2 {5 5 th
XA /o A

6 6 6 P1.5/ ADC[1] /PWM[1]_B ADC B TE T\ JEHAXA 1/0 A
PWM2 {5 5 th
XA 1/0 H

7 7 7 P1.4/ ADC[2] /PWM[0]_B ADC HEHLEIE JEAXA 1/0 H
PWM2 155t
XA 1/0 1 X

10 8 P1.3/ ADCI[3] ADC L N EHXE /0 A
it 1/0 1 i

9 9 P1.2/ ADC[4] . XA 1/0 1
XA 1/0 H X

8 10 P1.1/ ADCI5] ADC L N B 1/0 A
WA XA /o0 A
ADC LI IB TE A )

1 | 11 8 7 5 5 | P1.0/ ADC[6]/PWM[2]_A/LED_OUT_A JEAXA /0 A
PWM2 {5 5t
GRIDEAT 5 DX
XA /o A

12 | 12 9 6 6 P0.7/ ADC[7]/PWM[1]_A ADC LU I TE A B 1/0 A
PWM1 15 5 Hi
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WXL /0 |
13 13 10 8 7 - P0.6/ ADC[8]/PWM[0]_A ADC BEHLE BN EAXLE 1/0 |
PWMO 15 5 %y i
JEA X 1/0
14 14 11 9 - - P0.5/ ADC[9 EAXLE 1/0 |
/ADCE ADC B\ /

B XA /0 1

15 15 12 10 - - P0.4/ ADC[10 WXL 1/0 |
/ABCol ADC B\ /
B XA 1/0 1
16 16 13 11 - - P0.3/ ADC[11 WXL 1/0 |
/Apcil ADC B A /

BHXUA 10 1
19 17 - - - 4 P0.2/ ADC[12 i@ XA 1/0 H
/ ADCiL2] ADC Bt R

XA 1/0 1
ADC HELE TE A
18 18 14 12 - 6 | P0.1/ ADC[13]/INT1/32K_OUT INT1 N5 5 BRI XA 1/0 |
i SR 32.768KHz 155
i)

XA 1/0 1
ADC HEALE TE A
17 19 15 13 - 7 | P0.0/ ADC[14]/INTO/32K_IN INTO ¥ N 15 = JEA XA /0 |
i TR 32.768KHz 155
JiED

20 | 20 16 14 8 8 | GND FE YR Hb A YR 5]

wlt: 1757 R L) FE 1% B 774t K 15-2-6
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6 HRAFEZR (CPU)

6.1 CPU &4

il

*
*
*

CA51M020 F41ith Fr R A 14 1] 8051 CPU, 5K MCS-51 #5058 &5t . CPU SR /KZ S5,
fHOLT, #51] 8051 CPU Kz AT EubnitE 8051 ALHEARTR 10 fi%.

CPU H DL e

1T 8051 CPU

FHAY 8051 FEA4E, WARAHM =
X DPTR, ] H T £ds tRos # 8

6.2 FiFaid

o FERFiITH¥EPC
FEFiH s PC 27725 N 16 i1, 2L THREBHITE SHATIF a7, B FAmihhk. BAPL g
WG )5, PCIHAN 0, #HHUNEHIE AT -

e Ein# ACC
Znas ACC =& — N HIME H&EFAA, RS RGN AR MSMINCRT, WA T HREAR S HE
CHINEES A PSS R

o EHAFMFHB

B 7 efRikia b 7 EA ACC B & # . MULAB #5448 ACC I B /1 8 [ LFF 543k, Frfsi 16 fr3fe
TR 7 A2 IAE A Th, s I AE B . DIVAB 154 B FRLL A, BEBRIAEAE A, KRB B
W, ZEf7es B b nl LURAEIE B A e .

® ERRTEE SP

HEt st SP 2 —A 8 Al /74 . B MHERTAAE A & RAM U b . R4 8Efz)5, SP I
AL O7H, (EF3HERR S SE Bl 08H $ICIT4R, %18 08H~1FH Hu7r)) & T LAEZF A48 1~3, #7E
P BT B e X, MR 4F SP 38y 80H a8 KN E .

® ¥iEg4t DPTR

H¥uta% DPTRO/DPTRY &A™ 16 & FHZr 748, B AL 11 % /748 H DPOH/DP1H R, (&AL 71
2 ff %5 | DPOL/DP1L %7, @it DPS(PSW.1)mT ik £/ 1 DPTRO/DPTR1. 44> DPTR BEn] EL/E AN —A
16 727 A7 R AL, Wm] DUE N 2 Nl 8 4 %5 /745 DPOH/DP1H 1 DPOL/DP1L AL EE.

o RAEFHEPSW

IREH A4 PSW 52 CPU (KPR H 748 . 7E CPU M ARIZ H ol B H, XM PSW RS & kA4
G

15
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% 6-2-1 E1n%s Acc

EOH 7 | s | s | 4 | 3 | 2 | 1 | o
ACC ACC[7:0]
R/W R/W

VIl o | o | o | o | o | o [ o | o

*6-2-2 BRATFHFHRSB

FOH 7 | s | s | 4 | 3 | 2 | 1 | o
B B[7:0]
R/W R/W

WIHEE o | o | o | o | o | o | o | o

* 6-2-3 HERRFGE P

81H 7 | s | s | 4 | 3 | 2 | 1 | o
sp SP[7:0]
R/W R/W
VIt o | o | o | o | o | 1 | 1 | 1

* 6-2-4 FIEIR4ET DPOL

82H 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
DPOL DPOL[7:0]
R/W R/W
Mt o | o | o | o | o | o [ o | o
* 6-2-5 FHE R4 DPOH
83H 7 | s | s | 4 | 3 | 2 | 1 | o
DPOH DPOH[7:0]
R/W R/W
EIL LIz 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
% 6-2-6 HIEIR4ET DPIL
i 1 6 | s [ & | : | 2 | 1 | o
DP1L DP1L[7:0]
R/W R/W
M E o | o | o | o | o | o [ o | o
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% 6-2-7 HABIB4EF DPIH

85H 7 | s | s | 4 | s | 2 | 1 | o
DP1H DP1H[7:0]

R/W R/W

Iyl o | o | o | o | o | o [ o | o

* 6-2-8 REFHFH PSW

DOH 7 6 5 4 | 3 2 1 0
PSW cy AC FO RS[1:0] ov DPS P
R/W R/W R/W R/W R/W R/W R R
WIEG1E 0 0 0 0 | 0 0 0 0
fr g = R g5 i
BEAT R AL
7 cy 0: BHABEHZE S, WHIHBIERNRE
1. HARBGZRIZE S, AHAEEARAE
L b DR TR DA
6 AC 0: HARBZMIZH F, BA MBI EUE R AE

1. HARSGEEEHE S, AHBIEEA SO K A

FO #3547
FAFH B X R &AL

RO™R7 A7 DULFELL

00: U0 CHRSE] 00H-07H)
4~3 RS 01: U1 (Bst ] 08H-OFH)
10: 52 (B3] 10H-17H)
11: 313 (et 18H-1FH)

Jif bR AL

2 ov 0: WHmHEE
1: AkHRKE

1 DPS DPTR & f74%, 0 %+ DPTRO, 1 i%#% DPTR1
AR RAL

0 P 0: RN AN 1 WIECHEEL

1. Rt A BN 1 BN T 4L
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C/ACHIP

CA51M020XX
& 6-2-9 FIEEF SPMAX

F3H 7 s | s | 4 | 2 2 | 1 | o
SPMAX SPMAX(7:0]

R/W R R R R R 2 " -
P 0 0 0 0 5 . . -
firtir 7T e

7~0 SPMAX F 174w SPMAX FH T8¢ SP (U3 KAE, FH A 7E N HFE T H ] £ M3 F A R K Wi iR A

WA T R

18




C/ACHIP

CA51M020XX

7 FHERARS

7.1 BEVLEIE 53 (RAM)

CA51MO020 #7415 fr$2fit 17 256 717 N & RAM #1256 140 RAM, A7 fitids ik 3B an

® Lz 128 F AN RAM (Hilik: O0H ~ 7FH) W] B35 hk sl ja] #2341k

® =i 128 FHIAE RAM (Hidik: 80H ~ FFH) W fglaEa4k .

® 4NEF 256 AN RAM (Hidik: 0000H ~ OOFFH) #JiEid MOVX 54 a4 -4k .

FFH
=1285F1HH
ZRAM
==l
80H
7FH
12861 R
ERRAM
HEmEEs
bl
00H

BRI |
%ﬁ H
st

B 7-1-1 RAM AAREHE

19

FCO&H

8000H!

OOFFH|

0000H

I FERAEE
HiFae
MOVXIES S
il

256F 558
RAM
MOVXiES S
nt




C/ACHIP

CA51M020XX

7.2 FRINRET /4% (SFR)

CA51FMO020 R 51 1 it | e #4445 8051 1) SFR 4341 , SFR Al & 128 5747 4 RAM 3L A i tik: 80H ~ FFH,
WAt E#F L, SFR MU IR 7-2-1 FiR.
R7-2-1 FHRUBEFFESR (SFR) BREER

EIEVASS: S Au]frFhk
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
F8H - - - - - - - -
FOH B - - SPMAX - - - -
E8H LVDCON - - - - - - -
EOH ACC - - - - - - -
D8H UDCKS1 - - - - - - -
DOH PSW EPOCON EP1CON EP2CON EPIF TMCON TMSNU -
C8H CKCON CKDIV IHCFG - - - - -
COH 12CCON 12CADR 12CADM 12CCCR 12CDAT 12CSTA 12CFLG -
B8H IP - - - - - - -
BOH - LEDWTML LEDWTMH LEDUTL LEDUTH LEDAT LEFLG -
A8H IE - - - - - - -
AOH P2 WDFLG WDVTHL WDVTHH - - - WDCON
98H SOCON SOBUF PWMDUTH PWMDUTL - - - INDEX
90H P1 PWMEN PWMIF - PWMCON PWMCKD PWMDIVL PWMDIVH
88H TCON TMOD TLO TL1 THO TH1 IDLST STPST
80H PO SP DPOL DPOH DP1L DP1H PWCON PCON
T SFR il = [A AR, CA51MO020 R 7EAMHE RAM Huhtk == [BI3G N T 4 AR ThRE 27 A7 2%, /B4
PRI AE 25 A7 AR M 2 7-2-2 FR .
R 722 T BRI FFRIRHNR
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
8000H POOF PO1F PO2F PO3F PO4F POSF PO6F PO7F
8008H P10F P11F P12F P13F P14F P15F P16F P17F
8010 P20F P21F - - - - - -
8018H - - - - - - - -
8060H ADCON ADCFGL ADCDL ADCDH ADCALL ADCALH - -
8068 SORELL SORELH - - - - - -
8120H POOC PO1C P02C PO3C P04C PO5C PO6C PO7C
8128H P10C P11C P12C P13C P14C P15C P16C P17C
2030 P20C P21C - - - - - -
8138H - - - - - - - -
FCOOH MECON FSCMD FSDAT LOCK - PTSL PTSH -
FCO8H - - - - - - - -
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C/ACHIP

CA51M020XX

7.3 EEPROM #1 MTP Ff2%

7.3.1 ThEEfEiSr

MTP FLF77Ek %% 4KB, kT 1000 kEHH#ES. HE 512Byte EEPROM, kT 100000 K EE#EE, T
A7 b H 75 ELORAT B H5UH0E

® MTP FFArfitias o TN AR, TURBHTHR R AR SN B, B TR/ 32 741 . 5 #RAE DLTTUY B
BEAT, AT—IRMEB AN 32 7741, ALFFRFHEN, REGHRIEEL TR — DI E . e AT EL
TONSAAL, AT BOE SR 2

® EEPROM mi#r AT, TUREATEERRIRVE R R/NRAL, B TR/ 32 715 . G4k AU ALEEAT,
WA 32 75, AFRFRFEN, BRGERIEAZ TR TR SEEATRZ LUy 3
Az, A R B AR I 2 T

7.3.2 EEPROM I MTP & {Ead

& 7-3-2-1 F 4745 MECON
FCOOH 7 6 5 4 3 2 0
MECON DPSTB BOOT
R/W R/W R/W
WL 1E 0 0
(e TRe) (DKSRE) B
7 .
IDLE/STOP # 3, T EEPROM Fll MTP 33k A AR AR 2047 1 iz
0: IDLE/STOP #%3\F, EEPROM Fl MTP 4bFIE# TAEMZ
6 DPSTB 1: IDLE/STOP #z\~, EEPROM Fll MTP i3t N\ FEARAH =
It W DPSTB=1, 2555/ IDLE/STOP #2(, EEPROM Fl MTP 4 [ajiif HN EHRAE
. 245K B H IDLE/STOP #E=, EEPROM FIl MTP ¢4 /a1 18 Hi FEHFE .
5~1 -
W B R ENLE R 8 B2 R A3
0 BOOT 0: HEALEFEF I MTP J&5 384T
1: HENGFEF M XRAM J3 BhIE1T
K 7-3-2-2 FF745 FSCMD
FCO1H 7 6 5 4 3 1 0
FSCMD CLRPL CMDI[2:0]
R/W 0 R/W
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C/ACHIP

CA51M020XX

HIBA -] - - 0 0 o | o
e TRe) g5 i
7 .
6~4 - -
3 CLRPL | &Pk EEPROM/MTP latch %4
AT A AR
000: TCHE(E
100: NC
001: i EEPROM
010: 5 EEPROM
011: [k EEPROM —A~ 1T
2~0 CMD 101: BE MTP
110: 5 MTP
111: #EBR MTP — /NI
A
1. BERAIG iy S HAT 7 CMD H 3075 %
2. i S GAJG CMD (RIFIEL G 1T FSDAT S5 4«
3. EEPROM /5% G A E &
& 7-3-3-3 & 775% FSDAT
FCO2H 7 | | 5 | 4 | 3 | 2 1 | 0
FSDAT FSDAT([7:0]
R/W R/W
EApal o | | o | o | o | o o | o
w5 RS i
7~0 FSDAT EEPROM/MTP ZHf 75 7745
X 7-3-2-4 T LOCK
FCO3H 7 | | 5 | 4 | 3 | 2 1 | 0
LOCK
R - | REPE | - | - | FLKF | PLKF DLKF | ILKF
w LOCK[7:0]
VA - | o | - | - ] o ] o o | o
it 5 furss | Bl
Bk
0 Lock 28H: %} EEPROM/MTP 1 4 FE X fift 4
29H: Xt MTP fiEt

22




CACHIF CA51M020XX

2AH: X EEPROM fif4
AAH: EEPROM/MTP Jin#H, ANEEHHATH #EH1E

BERAE
7~4
3 FLKF P RFEIX fRBAR R, 1 RoR OBt
2 PLKF FEF X fRsibr £, 1ROt
1 DLKF IR X aibed, 1 RoR Ot
0
R 7-3-2-5 FLEEB PTS
FCOSH 7 6 | 5 | 4 | 3 2 1 0
PTSL PTS[7:0]
R/W R/W
WILaME 0 0 0 0 0 0 0 0
FCO6H 7 6 5 4 3 2 1 0
PTSH - - PTS[13:8]
R/W - - R/W
WILR1E - - 0 0 0 0 0 0
B 5 hifF5 ]
15~14 .
HbrihbFa et 4745, 5 FSDAT 4R1ERT, Hdi <5 N\ PTS[5:014H 55 1) EEPROM/MTP {17 2%
T AE, PTS[5:01% B SE RS #AEIUAK 6 fn: KIXE M i, 7B E AL page Hilik
13~0 PTS PTS[13:6].
FERE 5 PRI A U BT IE B — VR PTS Huhik, FRERIHURAERT, W7 DR B sk
B 1) e bk 5 1R B AT
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CACHIF CA51M020XX

7.3.4 EEPROM 41572

& EEPROM T #[%

Bltn, FEEHER: EEPROM 56 n 71, FEFUIR:

unsigned char i;
unsigned int address;
address = 0x20*n;
FSCMD = 8;
while(FSCMD != 0){}
PTSH = (unsigned char)(address>>8);
PTSL = (unsigned char)(address);
for(i=0; i<0x20; i++)
{

FSDAT = OxAA;
}
PTSH = (unsigned char)(address>>8);
PTSL = (unsigned char)(address);
FSCMD = 0;
LOCK = Ox2A;
PTSH = (unsigned char)(address >>8);
PTSL = (unsigned char)(address);
FSCMD = 3;
LOCK = OxAA;

//¥ERR Latch ) s

/185 Uk
/[ EARAL

[/RE S bk

[/ B AR
//E CMD N 0
//EEPROM fif4i

[/ S S bk

[/ S AR HhE

[/ B AR X B &
//EEPROM 4

it TFEEn=0. 1. 2o

& EEPROM J B A\ HE

4, £ EEPROM Hbik J9(0x20%n) 5 N E#E OxAA, FEFUIR:

unsigned char i;
unsigned int address;
address = 0x20*n;

FSCMD = 0;

LOCK = Ox2A;

PTSH =0;

PTSL=0;

FSCMD = 8;
for(i=0; i<0x20; i++)
{

FSDAT = OxAA;
}
PTSH = (unsigned char)(address>>8);
PTSL = (unsigned char)(address);
FSCMD = 2;
LOCK = OxAA;

//E CMD N0
[/ = 8] fif ot
//% & page latch #cif bk
//% & page latch #cif bk
[/ B HERR latch

J[EEE N 1 page M HE

[/ Ve B E s bk =y 8 A
[/ BB LR 8 £
[/HEEmA

//EEPROM JII81
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CACHIF CA51M020XX

AT

1. F/FEn=0, 1. 2...

2. GHELGAKIN, H i il & B, #EAS FSDAT J7, ZH15E &7 4% PTS <5 H 5 2.
3. HIFGARFELITINEN,, FFRBTGA 32 F e

& EEPROM 3t #
B, MHhE n PO E TFE, St Length N EdE 3] dataBuf, F2FU1F:

unsigned char dataBuf[32];

unsigned int i;
FSCMD = 0;
PTSH = (unsigned char)(n>>8); /S E Ak
PTSL = (unsigned char)(n); [/ EARA Hhik
FSCMD = 1; [T B
for(i = 0; i < Length; i++)
{
dataBuf[i]= FSDAT;
!
FSCMD = 0;
LOCK = OxAA; /5§ FLASH Jin‘

1. H4dif n = 0~0x1FF, /% Length=1~0x200.
2. HEFESZHEIERT, H B A, BEAE FSDAT J7, 251641 77 745 PTS = H 308 -
3. HHEEHA T ELIT A, A PESE R 7 1T
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CACHIF CA51M020XX

8 T RS

8.1 ThREMIfr

CA51M020 #A:EFr A —MEsa i h Wz R4, 47 7 PN, AT O35 T B, &4
HWTEA 2 2P i e . RSP IIRARG ML Pl L LB E AL T EREAL. ThlThr . CPU 1R
me N TS, HENAZ R I S R IR SRR Y, $E R RETI 484 5 KR [ T AR . W SRR 246 80
FAAERIER, CPU KRS B E I W e IR MR AR S Al ], MIARGE ST B 2RS4 (P A
F ik AR D AR

8.2 H g
IE IP RS R B
INTO | Y EA "
INTOEN —| J °
TFO | tﬁi
N RO
INT1EN — J
TF1 fﬁ
ETEo—
INT2 7_\
INT2EN — J o
N3 [ e
INT3EN — 4 v
INT4 | ’
INT4EN — > |
S8l
* 8-21 FrZEE
8.3 FrHER
* 8-3-1 FIHER
o g7 TR I B BRIMRSEH
INTO INTO 03H 0
TFO ERNZ 0 OBH 1
INT1 INT1 13H 2
TF1 ERTE 1 1BH 3
INT2 AR BT 2/UART1/ ADC F i /PwM A 23H 4
INT3 AR A T 3/TMC R BT 2BH 5
INT4 S 4/WDT Hi/12¢ Sk /LVD T 33H 6
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C/ACHIP

CA51M020XX
8.4 rhMriZ TS
K841 HHARIE
A8H 7 6 5 4 3 2 1 0
IE EA INT4EN INT3EN INT2EN ET1 EX1 ETO EXO0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIEE1E 0 0 0 0 0 0 0 0
5 L5 Yi
4 J5) P T e A r
7 EA 0: KM
1: 4TJF
R 4 AR RN (FRT 4 T WDT/I2C/LVD/ AR I 4)
6 INT4EN | 0: K
1: 4TJF
ik 3 fEREAR AL (RT3 AT TMC/AMEE R T 3D
5 INT3EN 0: XM
1: #T7F
AT 2 A EsE AL CFRIT 2 FI T UARTL/ ADC/ PWM/4ME R T 2)
4 INT2EN | 0: %
1: #17F
TEIF % 1 Pk e
3 ET1 0: XM
1: #7F
Tk 1 RIS (R 1 BT AN R
2 EX1 0: XM
1: #7F
SEIT 4% 0 rh Ik ez i o
1 ETO 0: XM
1: #7F
ik o fEEREAR SIS (RIT 0 AT AR T 0O
0 EXO0 0: XM
1: #17F

wlt: E HIEREFE I L AEXT I P I 1Y, 25 BRI BT KA BT ST T B0 BT AF a2 197
B, /T E INT2EN 71, EPIEQ (Sf35H11r 2 (EGEN)) tHZE Ky 1.
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CACHIF CA51M020XX

K842 HFHIP
B8H 7 6 5 4 3 2 1 0
P - PX4 PX3 PX2 PT1 PX1 PTO PX0
R/W - R/W R/W R/W R/W R/W R/W R/W
WILA1E - 0 0 0 0 0 0 0
B 5 hifF 5 Wi
7 -
HT INT4 AR 2e e dz il AL
6 PX4 0: fHR%edk
1: m=fRER
HT INT3 AR Ze g d il AL
5 PX3 0: fiR%edk
1: m=foEd
HT INT2 AR 2e g dE il AL
4 PX2 0: fiR%edk
1: m=fRoER
SEIS 3 1 0 Se i
3 PT1 0: fIRHLSEL
1: ek
P L T R Wt E ki I VA
2 PX1 0: &R
1. mhdegk
SEI 3% 0 R Se s
1 PTO 0: &ML
1: kg
P L R Wt & kil A
0 PX0 0: fRMRE%
1: mhdegk
8.5 SR
8.5.1 M W+ 48

B& 1 FRifE 8051 1) INTO F1 INT1 LASL, RGUEY & T 3 MW A INT2~INT4 {4, FEANSME
Wr#R A LU T STOP #2xUiefi . EPIF Jy INT2~INT4 ZMEh WORAS 2 735 . INT2~INT4 X . 1) AN AC B 25 47 4%
4 EPOCON~EP2CON.

ik N S IIE . INTO(PO0.0). INT1(P0.1). INT2(P0.2). INT3(P0.3) . INT4(P0.4). INTO~INT1 AJi%
B E TR ECR B R T, INT2~INT4 W33 B TR R MRS sO0 s fik % v b
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C/ACHIP

CA51M020XX

I
1. INTO A1 INTI A FE [ F74E TR, EFEOL 0 1TO Fl IT1, 1 771775 TCON HHFHFH

8.5.2 MR T s

% 8-5-1 & 178% EPIF
D4H 7 6 5 4 3 2 1 0
EPIF - - - - - EPIF2 EPIF1 EPIFO
R/W - - - - - R/W R/W R/W
GILGLEN - - - - - 0 0 0
fr g = R f55 i
7~3
2 EPIF2 ST 4 AR BN, B 1IEE
1 EPIF1 SN 3 TR EN, B 1IEF
0 EPIFO HAE T 2 iR BN, B 1IEE
% 8-5-2 & {7 4% EPCON
DIH 7 6 | s 4 3 2 1 0
EPOCON EPIEO EPPLO
R/W R/W R/W RW
HIGHAE 0 0 0
D2H 7 6 5 4 3 2 1 0
EP1CON EPIEL EPPL1
R/W R/W R/W R/W
WIH1E 0 0 0
D3H 7 6 5 4 3 2 1 0
EP2CON EPIE2 EPPL2
R/W R/W R/W R/W
WIHAE 0 0 0
wils FEPHT “n” #50/1/2
hi g5 hifF5 B
R R A R AL
7 EPIEN 0 KA
1: 4TJF
#JE: n=0/1/2 ZFHYXS IS} BT 2/3/4
s EppLn AR v W ik A TR R AT
00: AU
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CACHIF CA51M020XX

01: FPFEWE
Ix: XU
AVE: n=0/1/2 ZFYXT P FE T 2/3/4
x=0/1
4~0
8.5.3 A1 A Br i il il 2

& SERHIT 0 2552
filtn, fEaesb R 0, AT
void INTO_init(void)

{
POOF = 1; //4h&rbiil o (eF I 51 1A PO.0, BEE PO.0 AR AIIAE G275 5 T JE P _b/ B hr BB, 5 M4 SEpsti ol v B
EXO=1; //INTO "HIi{fifE
IE0O=1; //4hEEHhIbT 0 fdRE
ITO=1; //&EN FRIR#
EA=1; //ErhirfEge

}

void INTO_ISR (void) interrupt O

{
J/ANER T O H T AR S5 AR

}

& SNERHT 4 BRI
PASNER R W 4 Dy, VE PO.4 AN KT 4 rhWr g N Sl BRI SR AN A Ik 4, RPN T
void INT4_init(void)

{
PO4F = 1; [/ E PO4 NI G GRS R JE NS b/ R R, 1R SEPR I i ED
EP2CON = (1<<7) | (N<<5);  //N=0 FFHEfl&, N=1 EFHE R, N=2 SR filk
INT4EN = 1; //INT4 17 fif i
EA=1; /] ST RE
}
void INT4_ISR (void) interrupt 6
{
if(EPIF & 0x04) [/ A R W 4 HR T AR
{
EPIF = 0x04; [/H WA ES 175 0
[/ T 4 b R S5 R
}
}

30



CACHIF CA51M020XX

9 B PR RS

9.1 I RENA

CA51MO020 F A1t v HE S RF LU I Bt -
® 'E 8MHz RC 7% #%
W E 128KHz RC JR % #%
® CRFAMNEL 32.768KHz g AR HE

CKCONIO]

CKDIV[7:0]
IRCH l
(8MHz Internal RC 0 — CPU
Oscillator)
1 Divider
Shik

(TIMER. ADC-.
12C. UARTSF)

» 1/4
IRCL \—I
. FLASH
(128KHz Internal RC
Oscillator) CKCON[1]
» 1/4 '— » 0
T™MC
1
X0sCL |
32KHz External
Oscillator)
> 01
10
WDCON[7:6]
00
»01

PWMNCON[1:0]

B 9-1-1 WHFERER

PP R RT (0 8 BRI B, BRI PR AR AT LS RET IR B0, AT AT BLR S 12 ] D ke . IRCH/IRCL
I BPIR T B B R GEN B, AT M EE R AR, SN BRR,  PRANTE S AMBLE N A .
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CACHIF CA51M020XX

9.1.1 B5hEHBIRE X

ZWRET iR
IRCH M & 8MHz RC R % 2%
IRCL P E 128KHz RC IRi% %
X0SCL AR 32.768KHz FHAIR Y B

9.1.2 W& 8MHzRC #i% 2% (IRCH)

IRCH &8 7 FHLEBRIN I R Ge I, 7T i85S 27 47 % CKCON (1) IHCKE f74T ekl . (&) &, IRCH i
FIZIEN 8MHz@5V/25°C, B 410k FE H12% -

9.1.3 NE 128KHz RC %% (IRCL)
IRCL T35 %7 77 %8 CKCON ¥ ILCKE 14T FFE 4. IRCL ¥ 2 Gi b £ 1] SEIL R SR T 6

9.1.4 #ME8 32.768KHz sk iEHESE (XOSCL)

XOSCL = Z 1K TMC F ey, F 52 b, S2B07= 5 1R i 80 I 6 . XOSCL Jl it % 1748 CKCON ) XLCKE
FrATFFE ), B B0, XOSCL BR8] ik, KRAFE A AL A s RRaE, 765 FHES
XOSCL e Fa 5 J5 A 1 LS .

#oE: SfE5 32.768KHz EH# M #H(XOSCL) I 3% 114 B g Z 451 4

25PF
0OSCI e
)]
O [ 132.768KHz
. I
|
O8Ca b -
25PF

& 9-1-4-1 XOSCL # % B % &
FEEFE. 1. (01111 5 IR 17 2 e 2 S AT E 2, R IR ML 25 IR 7 350 85 /- VSS G

32.768KHz 117 da 1R Bk A B 12 3mmx8mm s HEAF5 -
2. LI BERITCIHFSHAR S, (EHAA) S g IR 1E B 5 7 240 ] 58 75 BEAE 2
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C/CHIP CA51M020XX
9.2 RBi A A7 S dthiid

£ 9-2-1 F 3 IHCFG

CAH 7 | e | s | a4 | s | 2 | 1 | o
IHCFG IHCFG[7:0]

R/W R/W
WIHEE o | o | o [ o | o | o | o | o
hi g5 hifF5 Wi

7~0 IHCFG IRCH Al 2 {8 BE 25 A7 45

9.3 R4

RGP 195 /7 4% CKCON. CKDIV 58/, WX ey fAas2l, W DL E B PRI 2. RSt
b B DI M ) BEEHRA

ARG B PN BTk IRCH ATIRCL, EHA, BRIARI RS 412 IRCH, JFH CKDIVE N1, HIAR
it g bR BRI IRCH B =708, 41 CPU igAT T Mg, #{hml ik & CKDIV 4 0.

9.3.1 REHEEHE

RGN phai LI 9-3-1,

%ﬁ% ENuE CPUI} %4
- 4
IRCL 1 — 256434
IDLE
_ﬂT STOP

SCKS

R
IRCH

CKDIV[7:0

& 9-3-1 RGN g E
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C/ACHIP

CA51M020XX
9.3.2 RER BN FFHERER
& 9-3-2-1 ¥ 774 CKCON
C8H 7 6 5 4 3 2 1 0
CKCON IHCKE ILCKE - XLCKE TMCS SCKS
R/W R/W R/W - R/W - - R/W R/W
WIEE1E 0 0 0 0 0
g5 FLfF 5 B
IRCH {5 B 42 il iz
1: fTJF
7 IHCKE 0: KA
AVE:
ZfL 1 I IEEBELTIE, (HA21%107 % 0 I, WIRR % HA LA 5 T %0 #1R,
2T E IR S T TT
IRCL i 4% iz
1: 4TJF
6 ILCKE "9
AVE:
ZfL 1, BT IE, (HA21%107 %0 I, WIRR G2 HA LA FE T %0 #1R,
2 E IR S T T
5
XOSCL it fe R4 il i1
4 XLCKE 0: XOSCL 4 5 ]
1: XOSCL 4417
3~2
TMC THE Sk %
1 TMCS 0: &+ IRCL
1: J&$% XoscL
RGN B PRAL
0 SCKS 0: &4 IRCH
1: &+ IRCL
& 9-3-2-2 F 748 CKDIV
COH 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
CKDIV CKDIV[7:0]
R/W R/W
WIEG1E 0 | 0 | 0 | 0 | 0 | 0 | 0 | 1
B s | 98
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CACHIF CA51M020XX

RGURT BI A A0
00H: 4343
01H: 2 434l
7~0 CKDIV 02H: 3 734t
03H: 4 74

FFH: 256 434

wits L JE RGP Sy 2 M WIR 7 RAELE 8MHz T, 7 2 CKDIV i & 8’h00;

9.3.3 RGN Bl L BITE

& RERZGHHMAIRCH
BB RGN B Y IRCH, FEFUF:

#define IHCKE (1<<7)

#define CKSEL_IRCH 0

void Sys_Clk_Set_IRCH(void)

{
CKCON |= IHCKE; //3T 7F IRCH F 4
CKCON = (CKCON&OXFE) | CKSEL_IRCH; [/ E S5 B4 4 IRCH

& RERZGNHAIRCL
WE RGN By IRCL, FEFUT:

#define ILCKE (1<<6)
#define CKSEL_IRCL 1
void Sys_Clk_Set_IRCL(void)

{
CKCON |= ILCKE; /4T IRCL B4
Delay_ms(1); J/fERE IRCL JGIERF 1ms, 2% IRCL FasE
CKCON = (CKCON&OXFE) | CKSEL_IRCL; /% B % G B4k IRCL

}
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C/ACHIP

CA51M020XX

10 MR RS

10.1 RS

£ CA51MO020 Z%1:t5 5 VDD 1 VSS 5| Jii[aj#2 N\ 2.2V - 5.5V B 5, ey vl B g O N B 5 S vt
WARGEH ., FETERLE, AEMEEBIESST, O XFBITHNEEMEMIFEITFAHEE, BAEEESR

SRR T,

SR WA T BANDGAP i, 1E N ADC WEiZ % 5. LVD HE T 25 1) JE v H R I

B 10-1-1 & F At e gAY e B A

vCC

MCU

10UF

e

104

B
4

VDD

VSS

B 10-1-1 35 44t B B 70 F B 1R

BEERE: 1. LI LA, JER 7 10uF 71104 2948/ SRR, NETE s, I B ATIEVT A/ IR 5/
BIFEI, PP A RES -G L AFI7
2. LI EHEE R TIPS HR S, RGN L FH LG RA T 1 1 (e i Z 50 T E i BAE -
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C/ACHIP

CA51M020XX

10.1.2 PEPE M B R TS

#* 10-1-2-1 %7723 PWCON

86H

5

PWCON

FLEVEL[3:0]

LVDTH

R/W

R/W

R/W

EaLEtiEs

g
e
Jo

A

774

FLEVEL

N ERFEEHE T (Bandgap) iy H A7 45
0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:
s

0.825v
0.850vV
0.875v
0.900v
0.925v
0.950vV
0.975v
1.000v
1.025v
1.050v
1.075v
1.100v
1.125v
1.150V
1.175v
1.200Vv

FEHE(E L8 5008 AT XK

LVDTH

LVD filUg FLSF (2.1v) JEFEALIE; B T ER “LVD BHIBIFE” .

2-0
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ACHIP CA51M020XX
10.2 B RS

CA51M020 &4t Fr A Z AW RSN E L0, Wil 10-2-1 s

e POR reset
BOR reset
LVD reset
&
ol =)
% ::r M Reset to
S reset 5|8 modules
=%

B

WDT reset

Bt reset

Clock Sources

& 10-2-1 BN RGEHE

e LtmiEfr (POR)
ARG 2IEHT BT 2, 7R B g (R A REIA B IR A AR R . A R AR L T L VDD,

LSRR EER, EREAESH .
bR R AT HLER BE S ORUE S #E b R AR A AL T RALIRES S B RUR BEIE N — > SR IR E RS TTARIE AT .

FREAE T BRSNS, DAORIE L HS PR A & AU R e 6 32E A AR E B TARIRES

VPOR N
Vv T e
VDD/VLDo
é twvs E twvs
VPOR '

twvs: FFHEEFRENIE
B 10-2-2 L EA BRG] & EBEITE
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CACHIF CA51M020XX

o HEEfA (BOR)
A5t R AL, AT DU 3R r R Bk v (1) 0 52 2T B S A ) I TIUE 5 5 o — BRI i [k VDD
EERIZE AR, U A S AL A R G AR IR AS I W 08 R 5 AT R

o (REERM
fIRH BRI (LVD) ] PAE 2 A AR M 2R i i fe 5 VDD 25 VDD T LVD ¥ E {8 H s i
i 20us Wil LU AEBALE S (T2 LVD WE NE AR D .

o EHITARM
BV E N8 7 DT AR AL PR AR PAT HE 2 B DL, B S A BC B, WG 100 5 I 45 752 5 I 8] Be A R A
B WRrbh= B8 AE S, EREME, BIER S RMN, Hh & EN, HEREITSE.

o KRNI
R T UMERE ] R AT L. I8 RI%) PCON Zrf7#s ) SWRST 25 1, CPU FJLUAH B Ar4E 4.

F G AR AT R, LVD M WDT KR ALARE R AL A S, (HAT DU A H A BB (5
WDT &4 )5, WDT BB RA Z AL, WDT A7 EIE R AL Z ATPIRES, (H WDT ZAMRE o 4R
A7) o LVD/WDT MR B AL HA R AL A7 bl s . NS, FEP¥ M\ BOOT AL & fi 4 i AL BT RIS 1T -
A =2 )5, PC #¥amatil 0.
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CACHIF CA51M020XX

11 FEEHE

CA51M020 #41:th Fr A =Fh AR MR T FERL S IDLE B30, STOP #ial, Rz T, IDLE B R4
i#e/h T 33uA, STOP #IS RGEIAE/N T 7TuA, REZ AT T/~ T 120uA.

11.1 IDLE £

& IDLE #i:U N, CPU 45 1k TAF . #EN IDLE #ixUaT, Fi 17 Em o, AR B AR Y 75 ZE ATk #2004,
DUETE DhFE. [FAEh, @ IDLE BsURT, WIARYE f5 280 0 v R /MR I 5% . FTIFIAMAAE IDLE IRAE T
Y8R AT DLIE & TAE

WEBEN IDLE #00T, FEAEE — F 544 IDLST (IDLSTH A1 IDLSTL) , R prE AN 0, NEE
HEN IDLE #3505, CPU K IEHR #EN IDLE f30, i IDLST A A4 0, BI{fif5 % Bk N IDLE #5230 #R1E,
CPU A2 N\ IDLE #5X, T2 4k 245 B 1B % TARR. I F P 75 564 IDLST X SLA7 ) o i 4 B 58 B
FE i EIEN IDLE B E01E .

BT A AL A FOATART o Wy = A R MBS o PTG CPU J5, S8 1 SR IS I e, SR i 2% 1
HENZ W RS FET . IR W IR S AET G, SR AT E AL IDLE $8 45484 . I8t IDLE Bk, IDLE
¥ B EhEE .

i EVERE, BN IDLE 4R A5 I/ Z XM % nop 154, B bfE e thifh.

11.2 STOP =

STOP iz 2 tt IDLE iR Z R HRIIFERET . STOP AT M LA I Bl CRLAE i) Mk A2
B o W1k WDT A1 TMC A& FHTIRIRAS, MIE AT i Bl oy Ab+ TR, 7T DA i FE ¢ ) WDT A TMC

LT IDLE X, #EA STOP #XHT, 7F#%c®&H STPST (STPSTH Al STPSTL) #Ffr#%, HHE 11
RLAFAE, FaBoeATACRE, DL R BEIRAZE N STOP #2:(.

STOP X nf LS It #h & . LVD s E A, TMC i, WDT srlbrak 547, el fas b i fildsedp
Wik, LR e g, AR AMEE MCU J&, & BRIk = o, SRS W RN AZ A, 3% T R 55 R
Fro BHAFTARS RS, SR EHATEN STOP 54 R HM1E <. B STOP #K, STOP £kt HEhiE% .

T G MRS, HEREAERE N STOP M5BT U # SR eI B 2 4 SIS Bk, RO MEEEIS , AR b 5 2250
2 I ) 25 SR AR RRE

FEBEN STOP BN, i )a — MR < I R G B, AR5 8RN STOP B, EE R,
fEE L STOP (M98 Ja T 77 25 =2% nop 5%, B lLRe/y it

11.3 RFEBITR

HI 0 A D AE SIa AT B AR G, BT DA b D) e SRR I s AT ] DU 25 BRI ZhAE . RGEBN
IRCL (%4 128KHz) B[ HLL/N T 120UA.
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C/ACHIP

CA51M020XX
11.4 {RINFEAH R F AR
% 11-4-1 %178 PCON
87H 7 6 5 4 3 2 1 0
PCON - - SWRST TSMODE STOP IDLE
R/W w - - R w w
WIEE1E 0 - - 0 0 0
5 (DASR=) Yi
7 - -
6 .
s SWRST WE AL, 1A
W E SWRST=1 ARG AL, A4 5 HENE 0.
4~3 -
2 TSMODE | TELRMi A= AR ENL, v 1 Rl v IE TAE TEL O AR
. sTop STOP HERIZHIAL, 1A%
i E STOP=1 H STPST Jy 0 i, A STOP #E, 1B sTOP #:U/5 HEhiE 0
. oL IDLE e hIhL, 1 H %K
2% % IDLE=1 H IDLST Jy 0 B, @k IDLE #5K, 1B IDLE #5205 H 30 0
& 11-4-2 F178% DLST
8EH 7 6 | 5 | 4 | 3 | 2 | 1 | 0
IDLST IDLSTL[6:0]
R/W R
WIEG1E 0 | 0 | 0 | 0 | 0 | 0 | 0
fr g (DGR i B
7
6 12CINT/WDIF/LVDINT/EPIF[2] IDLE #E:0IF, 12C/WDT/LVD/AMER R 8T 4 (1 Wk 2
5 TMINT/EPIF[1] IDLE B2, B8t/ TMC/E N 4% 2/ b IbT 3 I Hh WPIR S
4 UART1/ADC/PWM/EPIF[0] IDLE A, UART1/PWM/ADC/#MERHR T 2 F IR AS
3 TF1 IDLE A Ch), 2R a8 1 MRS
2 PIF[1] IDLE #E2CINF, ARrbisT 1 (1 BPIRES
1 TFO IDLE #E50HF, SERT 2% 0 A IBPIR S
0 PIF[O] IDLE #E2CINF, AR 0 (1 BTIRES
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C/ACHIP

CA51M020XX

£ 11-4-3 F1F8% STPST

8FH 7 6 | s | a | 3 | 2 |
STPST STPSTL [6:0]
R/W R
A o | o | o [ o [ o |
5 (DASR=) |
7 .
6 WDTWKF/LVDWKF/I2CWKF STOP #3CHf, WDT/LVD/I2C fH IBPIR 7
5 TKWKF/TMWKF STOP HEURT, filBidZ st/ TMC I WRRES
4 EPWKF[2] STOP B, AT 4 (1 WRIRES
3 EPWKF[1] STOP =, AT 3 (1 WPIRZS
2 EPWKF[O] STOP HEZ, AT 2 R WPIRZS
1 PWKF([1] STOP =, AT 1 1 WPIRZS
0 PWKF[O] STOP #E=, AT 0 [y WPIRZS
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CACHIF CA51M020XX

12 B2 CERS 0,ER 2% 1)

12.1 EK20

12.1.1 ErE 0 MR

SE I B el s Thak il i CTO f2 (TMOD([2]) Skik#t, CTO=0 &£ e 8%, CTO=1 E£ it Hds. 1EA
SERS AR, BBl RGBT 12 4000, AENTHEES RS, B a2 TO A NS Bh . B AR TO S NIy A8 b 75 22
2R, T DU T s I s K IR B 22 02 N R I AR 1 1/2. TO NG S7E S IR TR
fil, SR 7 5eaiRal 0 51 KPRES, (55 2/ FHELREE 1 DN RS 2P NN E . € R 2% 0 4 A TAER
A, ik TOMO. TOM1 £7(TMOD[1: 0])51%&

o RO

FEHAER T, ERE 0 /E N 13 A Em 25/ 58%, THO 778 13 £ B 2%/ B a% (= 8 A7, TLO[4:0[4F iM%
547, i TLO[7:51&TCALM, FEEEHUi: ik 20 . 2452 4% 0 i, *FWikREAr TFO (TCON[SD &4iE 1.
Wz i B i, TFO A7 2> E3hiE 0. 24 GATEO (TCON[3]) =0 i, @i 2%/it%8s i TRO (TCON[4]) fifdfeit4k,
2 GATEO=1 i}, ERf &8/t 54s (5] B INTO #=614RE, INTO A& PRI INTO 9 H P 2 1k -4

o A1
R, ERTES 0 /E N 16 S e 28T ias, Fribe 4k, Thag 5 0 54l .

Fosc > /12 C/1=0
Y OVERFLOW
. S [ interrupt
o e o T e e
0 o Ac/r=1 J E—
TRO © ——— N

g

—

—

J

INTO -

B 12-1-1-1 ER 2 0 KKK 0 51

o 1K 2
R, ERES 0 1E A 8 7 B s B e #3/1HEds, A TLO B3R . 24 TLO &Gk ik, AMEF”
AR bR & TFO, 1 H AN THO A B #h3 it Foyl e e 2 TLO. HAth ik B 7kt 0. 1 AHIF .

Fosc o > C/T=0 OVERFLOW
i - / T

interrupt
! TFO >
TO = J
TRO © N Reload
) 7y
GATEOo [ e 5 J‘L
o =———— ‘ i
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C/ACHIP

CA51M020XX

B 12-1-1-2 ERF 88 0 FIBER 2
o #Rx3
TEMAE AR, TLO A1 THO /E AP AL ) 8 A7 e i 85/ 5 » TLO W] DIAE e i 2 sl -4 8%, 7 THO H A
YENER S, Horp TLO 5 @ i 2% 0 f4% A2 CTO. GATEO. TRO. TFO. INTO, ifj THO H&E &5 Eml 2% 1 1
A TR1. TR HARFESIIT AR 0. 1 FHE . @88 0 TAE T8 3 IF, i@ &% 1 F0 THO 3 ¥z i Az
TR1, {HER# 1 BT TF1 24 THO S H, AR T/E TAFRE= AR rga, BlafE N UART 4R
FEAE AR,

VERFLOW
- ~ R | ) interrupt
r'r/r—b CTHO | —»‘L'—»
Fose o——w /12 e OVERFLOW
Y . ~ ,7 ,,,,,,, interrupt
0 S TLO —»‘[P_O,—»
Ac/r=1 S

10 O -
TRO © ‘ﬁ N

S

A 12-1-1-3 R 28 0 AU 3

INTO &

12.1.2 ERTEE 0 FEEHR

# 12-1-2-1 F174% TCON

88H 7 6 5 4 3 2 1 0
TCON TF1 TR1 TFO TRO IE1 IT1 IEO ITO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIEE1E 0 0 0 0 0 0 0 0
B 5 hifF5 Bi
7 TF1 SEIT 5 0 13K 3 1 THO ¥ tH /e B 28 1 3 AR AL, It me B 5 E 33 o.
6 TR1 FENF s 1Is4THMIAL, 1 AR
5 TFO SEIS 98 0 vt AR EAL, T TR L fS E 3hiE o.
4 TRO FEIT & 0 I8 T HIAL, 1 AR
3 IE1 AR 1 RRAL, 1AL
AR 1 il SR il AL
2 Im1 0: AMHINT 1 7L N R_E T fid
1 ARESH T 1 AR5 N BT B I A
1 IEO AT 0 A RRAL, 1AL
HMERHRT O firl e 2R AL 4% Il AT
0 ITO 0: SRERHHT 0 ZEH AN B TH_ETHAN fil R
1: AR T O FEH N AT B AN fidh
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C/ACHIP

CA51M020XX
% 12-1-2-2 %74 TMOD
89H 7 6 5 4 3 2 1 0
TMOD GATE1 cT1 TiM1 TIMO GATEO CcTo TOM1 TOMO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WILHH 0 0 0 0 0 0 0 0
hid's hifF5 ]
7 GATE1 | SEHF 3% 1 [ 194%HIAL, 1A% AR eI 38 1 i INT #2656
SEIS#E 1 T EEE /58 I AR PR AL
6 cT1 0: SEREE, BIENRGEP 12 5340
1o THEES, BPBIOR T1 NP
5 TiM1 [TIM1,TIMO |y iE T 88 1 AR ik A
00: #X 0, TLLAITHL 4R 13 fi7 5 i 28/ Has
. 1Mo 01: #= 1, TLLAITHL AR 16 £ € i 28 /1 Has
10: 230 2, TLL BN 8 A it 88/1H40Es, TH BN A Bh B4R 75 17 3%
11: X3, BB S8E THL/TLL, 80T TR1=0
3 GATEO | SEHF 3% O 1945 HIAL, 1A%, AR E I #8 0t INTO & 56
SEIS 2 0 T/ E I ARk PR AL
2 CT0 0: EMEE, KTENRGEE 12 550
1o THHEE, BHEPY TO BN B
1 ToM1 [ TOM1,TOMO [ A€ i) #% 0 15 ik 47
00: = 0, TLO M1 THO 4LR% 13 fir s I 2%/t %8s
. B . 01: %01, TLO Al THO 41K 16 {7 2 i 28/11 438
10: #5230 2, TLOEN 8 Mg I &8/ TH4#s, THO 1F8 H 2 B4 75 17 3%
11: 853, TLO F1 THO VEA AN 58 A ALK 8 o I 2%/ 1 Hids
* 12-1-2-3 FHER/TLO
8AH 7 6 | s | a4 | 3 | 2 | 1 | o
TLO TLO
R/W R/W
WIEE1E 0 0 | 0 | 0 | 0 | 0 | 0 | 0
P s hifF5 ]
7~0 TLO SEI % 0 2 o/1 THEUE AR Y, B 2/3 THEUE
& 12-1-2-4 F7178 THO
8CH 7 6 | s | a4 | 3 2 1 0
THO THO
R/W R/W
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CACHIF CA51M020XX

WG | 0 0 0 0 0 0 | 0 | 0
IV TR= NLFF = i
7~0 THO e g8 0 X o/ tHEUE R E T, Rt 2 EARE, 3 THEUE
12.2 Bl 1

12.2.1 BN 1 HH

JE I ER TR D Re T CT1 2 (TMODI6]) ki, CT1=0 ik e m &5, CT1=1 L8N 1E N
SEIT I, WPBROR RGN B 12 200 (E T EEs I, BBl T SN 8. BRI T1 S NI iR A0 7 2
2 IR A, P AR Dyt Eods i oK BB N B R R N BB RGN B AR 1720 T1 RIS S ST ERA R
i, %ﬁﬁ%T%éiR%Uodm PIRES, 55 2D TFEMREE 1 DN RGEE0E IR . 2R3 17 4 D TAER
X, #id TIMO. T1M1 fi2(TMODI5: 4])5!%1&&

o 0
TEMCARESR, TS 1 1Ry 13 RrE it 88T 5088, THA 20 13 Arsg i 22 508 i/ 8 47, TLA[4:0147 Ui
54z, 1 TLA[7:5]2 GRLIKT, FERCHU Nyt 2008 . e85 1w, hikbrEA TF1 (TCON[7TD 2#E 1.
Hr g S i, TF1 A4 E 307 0. 24 GATE1 (TCON[7]) =0 i}, @R #/it#2$h TR1 (TCON[6]) fif#
RETHHL, 24 GATET=1 I, EiTas/iteas i3l B INT #bl g, INT1 Jym P4, INT1 J9 MR 7
P Ak

o HER1
MR, S 11N 16 A1 N 281150 3%, THA 72K 16 ArsE I 8e/iH B ge it 8 fir, TL1 /273U 8
fro HERS S 1 EH, PWbrEAL TF1 (TCON[7D 2#E 1. N s, TF1 Az H3hiE 0. 24 GATE1
(TCONI[7]D =0 i, sERf#s/it%2% it TR1 (TCON[B]) fifffeit%, 4 GATE1=1 K}, & 2%/t hsl
FEINT A I RE, INT1 i P, INT R S U 14

Fosc - p /12

C/1=0
j . OVERFLOW

ey e interrupt
o e e
T1 © Ac/1=1 J"—/—> ,,,,,,,,,,,,,,,,,,,, | TFL |

Aggi/,//

]

INT1 O
K 12-2-1 ErF88 1 B 0 A 1
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CACHIF CA51M020XX

o 1K 2
EHEH, e ES 1 1ER 8 7 B EE e #/1H s, HA TU B3R . 24 TL tHEeE e, AE~
AR AR E TR, 1 H AN THA B 28t oy e E 2 TL1 . HAthik B 7 E ezt 0. 1 AHMA .

Fosc o p 19 C/?:O
77 ~ OVERFLOW

o TC )_y r’[‘Ll > TF1 interrupt
Tl © N T e —
o B Reload

@
GATE1 . A

mee i

B 12-2-2 ERT 8% 1 HAE 2
o A3

BERGUR, THTL TL 238, S52%0F TR1=0.

12.2.2 EN 8 1 FESHER
Zi {7 2% TCON Al TMOD L% 12-1-2-1 F15& 12-1-2-2,

+12-2-2-1 FEH/TLL

8BH 7 | e | s | a4 | 3 | 2 | 1 | o
TL1 TL1
R/W R/W
WIEG1E 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
B 5 hifF5 Bi
7~0 TL1 SEI A 18 o/1 THEUE AR, X 2/3 1A

£ 12-2-2-2 FHEH/THL

8DH 7 | e | s | a4 | 3 | 2 | 1 | o
TH1 TH1
R/W R/W
WA 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
B 5 hifF5 Bi
7~0 TH1 SEM % 14 o/1 THEUE I Ay, MR 2 B, B 3 v EUE
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CACHIF CA51M020XX

13 Bl 1fErt#s (WDT)

13.1 Bl 28 (WDT) DhEefEifr

B 1158 B 252 — A AT R R 1 27 SrsaE s, B By 8MHz T THE ] Y5 1 £ 0.256ms -16.778s,
A6 AR . B EEHTRERS, % CPU Ky M THR MBI . an SRA AN RELE Vit Al Rl
GBI VER 2, &R = N S AL EEE P . 5 ASH 275 /74 WDFLG ¥kl ¥ 140, % WDFLG 7] 3 £
IR £ STOP BN, WA M IAL T EREIRES, WG [Pk (s Py 5 TAE, et dn2RE 114
BT, & T A g CPU.

IRCH

& IVfaR

1
r e OVERFLOW
IRCL/4 / ! WCNT[26:19] | WONT[18:11] ‘ 7FFH !
2 WDRE
(AA
EWDVTHH
EWDVTHL
E ASHEIWDTFLG

INTERRUPT
WDIF ——

WDRF

RESET

””””””””””””

WDTS e R

1311 F IR L E

13.2 El e 28 (WDT) FHFESHR

+ 13-2-1 773 WDCON

A7H 7 | s 5 4 3 2 1 0
WDCON WDTS[1:0] - - - - - WDRE
R/W R/W - - - - - R/W
VI o | o : : : : : 0
(R TRS (RS Ui B
WDT B £ £47

WDTS 01: %%+ IRCH

e 10: JEHF IRCL U434
HAt: wDT %

5~1
WDT D Reig 47

0 WDRE 0: WDT ¥ tH J&5 7= 2 o iy

1: WDT i Er=4E4r
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C/ACHIP

CA51M020XX
+ 13-2-2 F 174 WDFLG
A1H 7 6 | 5 | 4 | 3 | 1 0
WDFLG - WDIF WDRF
R/W - R/W R/W
PIHEE - - - 1 - 1 - 0 0
w5 PLFFS ]
72 . .
1 WDIF WDT HWibrE, 5 ASH BPEERR Zhr &
0 WDRF WDT ks, 5 ASH FPEERR s &
*® 13-2-3 #F /723 WDVTHL. WDVTHH
A2H 7 | 6 | 5 | 4 3 1 0
WDVTHL WDVTH[7:0]
R/W R/W
HIGH{E 1 1 1 1 1 1 1
A3H 7 6 5 4 3 1 0
WDVTHH WDVTH[15:8]
R/W R/W
WITHR1E 1 1 1 1 1 1 1
AR IAR=S Tt B
WDT R{E X E &8, THEARWT:
15~0 WDVTH

WOT fii % 5} [d]= (WDVTH * 800H+7FFH) * clock cycle
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CACHIF CA51M020XX

13.3 Fi' 1% i 4332 6 Bl 72

& EITfFEEAGIRE
Blln, &1 BHLE DY IRCH, IRCH (AR 8MHz, & [ TR E N h Wiz, Moy 1 /70, BranT:

void WDT _init(void)
{

WDCON = (1<<6) | 0; J/BEEFE T BN IRCH, &1 it
WDVTHH = 0x0f; [/ EE Ay 17

WDVTHL = 0x41;

WDFLG = OxA5; /IR 118

INT4EN = 1; [/ RE 1A rh W

EA=1; /)5 B

}
void WDT _ISR (void) interrupt 6
{
if(WDFLG & 0x02)
{
WDFLG = OXA5; [IRIHE T 14
}

¢ EITARMERAFIRE
Blln, &1 BHLE N IRCH, IRCH (AR 8MHz, & [T E N E AR, M EDY 1870, P anT:

void WDT _init(void)
{

WDCON = (1<<6) | 1; J/BEE AT IR 0N IRCH, & IR AR
WDVTHH = 0x0f; [/ EE Ay 17

WDVTHL = 0x41;

WDFLG = OxA5; /IR T 1M
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CACHIF CA51M020XX

14 TMC EHRt 25

14.1 TMC TJEEfEj I

TMC I} 28 B2 AT % IRCL 8 XOSCL. B #fEA IRCL B, A res (8] &N A7 A 512 ANES e E . 1
B XOSCL i), A W 1) e /N BT R 128 A8 ) 34, T BiC B Fh TR 8] A 1~256 4> i /)N B A7 B 8] . £ STOP/IDLE
LR, TMC R aTmefig CPU.

14.2 TMC FF8R
£ 14-2-1 F172% TMCON
D5H 7 6 5 4 3 2 1 0
TMCON TME - - - . . . T™E
R/W R/W - - Q - - - R
LTI 0 - - - - - - 0
(e TR=] PLFFS i B
7 TME TME e, 1 AR
6~1 -
0 TMF T™MC FRliFRE, 1B, B1iEo
K 14-2-2 F1F4E TMSNU
D6H 7 | e | s | a4 | 3 | 2 | 1 | o
TMSNU TMSNU[7:0]
R/W R/W
o o | o [ o [ o | o [ o [ o |
(e TR=] PLFFS i B
TMC H Wi B PG B 25 A7 2%
7~0 TMSNU | 24 TMC E N 28 (I 2h Y5 > IRCL I, TMC B BT [A] ) (TMSNU+1) x512xTircl;
24 TMC SE I 28 I8 XOSCL BF, TMC BRI A (TMSNU+1) x128xTxoscl
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C/ACHIP

CA51M020XX

14.3 TMC 41| FI 12
BRFWT:
#define TME(N) (N<<7) //N=0-1 TME FBiHRfEfhE, 1 A%k
#define TMF (1<<0) //TMC HIitrE, 1 A%, 51750
#define XLCKE (1<<4)  //XOSC B} Bh s e 42 il fir
#define ILCKE (1<<6)  //IRCL f# fe 4 A7
#define TMCS(N) (N<<1) //N=0-1,TMC i1%it sk

#define TMC_CLK_SELECT
void INT3_ISR (void) interrupt 5
{

if(TMCON & TMF)

{
TMCON |= TMF;

void TMC_Init(void)
{
#if (TMC_CLK_SELECT == ILCKE)
CKCON |= ILCKE;
CKCON [=TMCS(0);
#elif (TMC_CLK_SELECT == XLCKE)
POOF = 3;
PO1F = 3;
CKCON |= XLCKE;
CKCON |=TMCS(1);
#endif
TMCON = TME(1);
TMSNU =0;
INT3EN =1;
EA=1,;

ILCKE

J/HIWE T™MC TR &

/)75 TMC F i br £

//FT I IRCL s}
//TMC T E B IRCL B 4

J/HEE PO.0 N EEIES] B
J/E P01 ARSI
//fEfE XOscL B g

//TMC THE R XoscL i

//TMC g

[/ L T [
//FFE TMC
[T IR Sk
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CACHIF CA51M020XX

15 EHABABHE DO (GPI0) RERHENX

15.1 ZhREfN

CA51M020 #Fth Fr i KEHEAT 18 4> 1/O S, BN 51IIAR & R DhRe 51 I8, ASDCRER ST S F2 0 A\ i
1, i Hid fe v B O AT RE 51 RSS2 BC 1 — D hRE B B A A7 4% PnxF (750X B2 51 Bl Pnx, i n=0.
1. 2, & PO, P1. P2, x=0~7, f{3& Pn.0~Pn.7) , HI/"n]idid %5 47 4% PnxF e & 5| BT 32 2h RE AN Ho Al ik 11
P AR IR A

GPIO HyFEHRHEM T

® AL E N PHA L

L I VO R AP L VA & Wl wk Al e A =N 6]

® G R AT i T R A L B A

® HUl AT RSB -

o s, GPIO MR AE 4 Zri%: 10mA. 8mA. 6mA. 5mA; @VDD=5V
® i, GPIO KRG 2 ni%: 16mA. 8mA; @VDD=5V

® GPIO W# A4 L 1/2 BIAS ¥ LCD Kz, ANFEsMErH

GPIO #dfe =g by i 15-1-1 s

ral

B 15-1-1 110 #EHREREHREE

GPIO Histi g5 # Wi 15-1-2 Fias

Enable E PORT
_‘;: % ~
PxxOPR = 1 —d \\
I |
—

C //" \‘\\ ™ Ji
Output = 0 - //> ” /«:‘\’C

B 15-1-2 110 FFIREREHREE

GPIO FhigsME Wl 15-1-3 frow
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C/ACHIP

CA51M020XX
PORT

Analos |

ilfum‘l ion!

! Enable 1

PxxPDP = 1

Vs
K 15-1-3 /0 FRERLEHREE
GPIO LHigitEaniE 15-1-4 fiow

Cinaior | o

Menable |

[ ——

,,,,,,,,,

L]
PxxPUP =
R PORT
K 15-1-4 110 EhiiEREHREE
15.2 5|HIFF MR
# 15-2-1 1745 PO
80H 7 6 5 4 3 2 1 0
PO P07 P06 PO5 P04 PO3 P02 PO1 POO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIGHR1E 0 0 0 0 0 0 0 0
(e TR=2 P S i B
5] B Pox FIEHE 25 /728, ERNITHRE R BN GPIO I H 2
7~0 POX 0: BNHIANT POx FESFAMK, & A% H A POx i H A HL 1
1: WONEART POx HELSF AR, B B POx % Hi e BT
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C/ACHIP

CA51M020XX
#1522 FEHR P
90H 7 6 5 4 3 2 1 0
P1 P17 P16 P15 P14 P13 P12 P11 P10
R/W R/W R/W R/W R/W R/W R/W R/W R/W
EpELiED 0 0 0 0 0 0 0 0
(VR R DTS Tt B
S PIx FIEIE A7 2%, B IITHAEW BN GPIO I A 2K
7~0 P1x 0: WA Pix HFNK, BN IS Pix far AR HEF
1: BONENES PIx BTy, BN Pax f T
% 15-2-3 FEHR P2
AOH 7 6 5 4 3 2 1 0
P2 P27 P26 P25 P24 P23 P22 P21 P20
R/W R/W R/W R/W R/W R/W R/W R/W R/W
HIGH{E 0 0 0 0 0 0 0 0
(AR DTS i B
S| P2x FIEIE F A7 2%, B IITHAEW B N GPIO I A 2K
7~0 P1x 0: NN P2x HSF MR, &% P2x iy H AR H
1: BONHNES P2x By, BN P2x f H T
K 15-2-4 5| HITh R HI BF 748
8000H 7 6 5 4 3 2 | 1 0
POOF POOPUP POOPDP POOOPR - P0OS
R/W R/W R/W R/W . R/W
Iyl 0 0 0 - 0 o | o 0
8001H 7 6 5 4 9 2 | 1 0
PO1F PO1PUP PO1PDP PO1OPR - PO1S
R/W R/W R/W R/W - R/W
HIa 0 0 0 - 0 0 | 0 0
8002H 7 6 5 4 3 2 | 1 0
PO2F PO2PUP PO2PDP PO20PR . P02S
R/W R/W R/W R/W . R/W
YIE1E 0 0 0 - 0 o | o 0
8003H 7 6 5 4 9 T 0
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C/ACHIP

CA51M020XX
PO3F PO3PUP PO3PDP PO30OPR P03s
R/W R/W R/W R/W R/W
A 0 0 0 | o | o
8004H 7 6 5 I
PO4F PO4PUP PO4PDP PO4OPR PO4S
R/W R/W R/W R/W R/W
WIHEE 0 0 0 | o | o
8005H 7 6 5 I
POSF POSPUP POSPDP POSOPR POSS
R/W R/W R/W R/W R/W
A 0 0 0 | o | o
8006H 7 6 5 I
POGF POGPUP POGPDP POGOPR PO6S
R/W R/W R/W R/W R/W
WIHEE 0 0 0 | o | o
8007H 7 6 5 I
POTF PO7PUP PO7PDP PO7OPR POTS
R/W R/W R/W R/W RIW
A 0 0 0 | o | o
8008H 7 6 5 I
P10F P10PUP P10PDP P100PR P10S
R/W R/W R/W R/W R/W
A 0 0 0 | o | o
8009H 7 6 5 I
P11F P11PUP P11PDP P110PR P11S
R/W R/W R/W R/W R/W
WIHEE 0 0 0 | o | o
800AH 7 6 5 | 1 | o
P12F P12PUP P12PDP P120PR p12s
R/W R/W R/W R/W R/W
A 0 0 0 | o | o
800BH 7 6 5 I
P13F P13PUP P13PDP P130PR P13s
R/W R/W R/W R/W R/W
WIHEE 0 0 0 | o | o
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C/ACHIP

CA51M020XX
800CH 7 6 5 4 3 I
P14F P14PUP P14PDP P140PR - P14s
R/W R/W R/W R/W - R/W
CIyaY 0 0 0 - 0 | o | o
800DH 7 6 5 4 3 I
P15F P15PUP P15PDP P150PR - P15S
R/W R/W R/W R/W - R/W
A 0 0 0 - 0 | o | o
800EH 7 6 5 4 3 I
P16F P16PUP P16PDP P160PR - P165
R/W R/W R/W R/W - R/W
A 0 0 0 : 0 | o | o
800FH 7 6 5 4 3 I
P17F P17PUP P17PDP P170PR - P175
R/W R/W R/W R/W - R/W
WIHEE 0 0 0 - 0 | o | o
8010H 7 6 5 4 3 I
P20F P20PUP P20PDP P200PR - P20S
R/W R/W R/W R/W - R/W
Iyl 0 0 0 - 0 | o | 1
8011H 7 6 5 4 3 I
P21F P21PUP P21PDP P210PR - P21S
R/W R/W R/W R/W - R/W
WILR1E 0 0 0 - 0 | 0 | 1
(R D5 T B
by e BELA R 7 7
7 PnxPUP 0: b HFHSC
1: b HFEITH
T FL RELfg e s i s
6 PnxPDP 0: NHiHLFHICH
1. FHHEFEITIF
TR ReREmIAL, 5] RIS v B B A Ak
5 PnxOPR 0: JFRRH
1: FRFIFF
4 . .
30 PnxS S Dt v BV MK 15-2-6
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C/ACHIP

CA51M020XX
#JE: Pnx->n=0. 1. 2, {C#P0O. P1. P2
x=0~7, {C# Pn.0~Pn.7
+ 15-2-5 T /788 PnxC
8120H 7 6 5 T 0
POOC - SMIT_EN - DRV[1:0] SR
R/W - R/W - R/W R/W
QAL : 1 : o | o 0
8121H 7 6 5 2 | 1 0
PO1C - SMIT_EN - DRV[1:0] SR
R/W - R/W - R/W R/W
WA - 1 _ o | o 0
8122H 7 6 5 2 | 1 0
P02C - SMIT_EN - DRV[1:0] SR
R/W - R/W - R/W R/W R/W
WILHH - 1 - 0 0 0
8123H 7 6 5 2 1 0
PO3C - SMIT_EN - DRV[1:0] SR
R/W - R/W - R/W R/W R/W
WIEG1E - 1 - 0 0 0
8124H 7 6 5 2 1 0
P04C = SMIT_EN - DRV[1:0] SR
R/W o R/W = R/W R/W R/W
WIGE1E - 1 - 0 0 0
8125H 7 6 5 2 1 0
PO5C - SMIT_EN - DRV[1:0] SR
R/W - R/W - R/W R/W R/W
WILHH - 1 - 0 0 0
8126H 7 6 5 2 1 0
PO6C - SMIT_EN - DRV[1:0] SR
R/W - R/W - R/W R/W R/W
WIEE1E - 1 - 0 0 0
8127H 7 6 5 2 1 0
PO7C - SMIT_EN - DRV[1:0] SR
R/W - R/W - R/W R/W R/W
WIEE1E - 1 - 0 0 0
8128H 7 6 5 2 1 0
P10C - SMIT_EN - DRV[1:0] SR
R/W - R/W - R/W R/W R/W
WILHH - 1 - 0 0 0
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C/ACHIP

CA51M020XX
8129H 6 T 0
P11C SMIT_EN DRV[1:0] SR
R/W R/W R/W R/W R/W
WIEE1E 1 0 0 0
812AH 6 2 1 0
P12C SMIT_EN DRV[1:0] SR
R/W R/W R/W R/W R/W
WILHH 1 0 0 0
812BH 6 2 1 0
P13C SMIT_EN DRV[1:0] SR
R/W R/W R/W R/W R/W
WILHH 1 0 0 0
812CH 6 2 1 0
P14C SMIT_EN DRV[1:0] SR
R/W R/W R/W R/W R/W
WIEG1E 1 0 0 0
812DH 6 2 1 0
P15C SMIT_EN DRV[1:0] SR
R/W R/W R/W R/W R/W
WILHH 1 0 0 0
812EH 6 2 1 0
P16C SMIT_EN DRV[1:0] SR
R/W R/W R/W R/W R/W
WIgG1E 1 0 0 0
812FH 6 2 1 0
P17C SMIT_EN DRV[1:0] SR
R/W R/W R/W R/W R/W
WILHH 1 0 0 0
8130H 6 2 1 0
P20C SMIT_EN DRV[1:0] SR
R/W R/W R/W R/W R/W
WIEE1E 1 0 0 0
8131H 6 2 1 0
P21C SMIT_EN DRV[1:0] SR
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C/ACHIP

CA51M020XX
R/W R/W R/W R/W R/W
WILHH 1 0 0 0
(e TR (DK Yi
7 -
6 SMIT_EN | >4 1 FI A SMIT {868, H 0 far N2 R AH#3H BE
5~3 -
i Y SR PR
271 DRV ik
1. 4 RIS TS, T EFE T
2. EHIR2 BRI L, TR
A A A
0 SR 0: WIBRIFIEH
1 EePRRbR i
% 15-2-6 5| E FThREMUR R
BUE
o 0 1 2 3 4 5
POOS ]! HerimN 2k 32K_IN ADC14
PO1S i BH HerimN et 32K_OuT ADC13
P02S fEl FAERTTIN Bt ADC12
P03S T R IEZ PN it ADC11
PO4S f= R IEZ PN VG T ADC10
PO5S fEh IEZ PN VG T ADC9
P0O6S fEl IEZ PN Bt PWMO ADC8
PO7S fEh ISR PN Bt PWM1 ADC7
P10S e BN & T PWM2 ADC6
P11S i BH i et ADC5
P12S i BH N B o H ADC4
P13S i BH BN B4 H ADC3
P14s i BH HerimN B PWMO ADC2
P15S i BH BN B PWM1 ADC1
P16S fEl IEZ TUN VG T PWM2 ADCO
P17S fEl IEZ PN i RESET ADC15
P20S il BTN Bt UART1_TX ADC16 12C_SCL
P21S il EAERTTIN (&R T UART1_RX ADC17 12C_SDA
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CACHIF CA51M020XX

15.3 5|EHIBIE

¢ SIHTRERE
fltn, Poo WE NHEM ML, FETFUWR:
POOF = 2;

POO & E NI, FEFUIF:
POOF = (1<<5)|2;

POO W E NI eI, JFHATIF Bdr, FEFT:
POOF = (1<<7) | (1<<5) | 2;

POO W E A ALIRE, JFHATI Ehi, BEFT:
POOF = (1<<7) | I;

flin, PoO W E NHEMR A, HEHEMEENRN, FHEFUR:
POOF = 2;
PO0C= (PO0C&0x40) | (3<<1);
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CACHIF CA51M020XX

16 EAHHETH# O (UART1)

16.1 ZhRERIAN

UARTX 2 B it 58 M R PIAS 20 T 520 s AT Bl ds . UARTx (=1, UART D A7 — 735 1 #lk
A UARTX BRI FE TAER, W% 16-1-1 fir.

SMx R Ei::37 BREER
0 A 9 i P CPUCLK/(32*(1024-SxREL))
1 B 8 fi A AR K CPUCLK/(32*(1024-SxREL))

% 16-1-1 UARTx T/EME,
UARTX it T BT TR R R R RS, Rr Rl %7795 SXRELL. SXRELH KL H .

K 16-1-1 /& UARTX [ 5 F R 2 A .

data bus
write to SBUF Enxs SBEJF

TXD
system start td ¥
clock [ i H:””"’"""‘. overflow T,X CTRL

11/32 E ¢ 1024-SxREL ! ttrig HIL

””””””””””” ' ’\j > INTERRUPT

e RI
RXCTRL | e : RXD
D! start rd 4 { sme | “«— |

read from SBUF q b
v ata bus
SBUF =

& 16-1-1 UART TEEHEREE

o XA

FEREC A, UARTx ] 5B IR IR O A8l . 5 NEUE 1125 77 28 SXBUF 2383 UARTX Hdi &% . 55—
fEEMIN RGN ChH0) , RJa72 9 fidldE (IRAL5ER) , 28 9 A s & 7 /7 4 SXCON ) TB81 i1, H/afk
ERRAFIEN, Ch 1) o EZRPCIRE, UARTx @RI S| RX ) N BRI FEID . MR R e m)s, (K8 i3k
YA A 27 A7 4% SXBUF, 2 9 AL A7 i/t RB8x {i .

o HKXB
i B FIE S A AN, B3 B & 8 A Bl fE 4, 15 (bR A7 2 A s ib AL . HAB DI RE A A — 2.

® UARTx ZilLiEf5
£ UARTx #30 A A — AL ITTEM T 2 HLEE HLH] . 247 17 % SxCON ) SM2x A8 1, HAHEUEIZ
9 fi ¥y 1 (RB8x=1) MIMMLA Ay, FIALX A ZhRE AT #EAT ZHLEAE, MHLEEEANTH SM2x {2
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CACHIF CA51M020XX

BN, ENUEIZNNLR R 5 O AL AE BN 1, IXFERTT I AALE & 7 A= el b s AHLRSERAF eI E
O AT 3 kAT LB, WSR2, BT IR ML B SM2x=0, #R )5 MLk SEA% 1% )5 T (1 e i 50
9690, BINHABRIMNL SM2x R BN 1, IXFE ARG BTk MAHLA 27 A= el b

o IREFHRKE

CA51M020 %1 MCU it 7R IE SRR L], UART U8R R AN ] 5 O e i #8308 HH 2R 1) 32 040, At
AL 297 2% UDCKS W& . Flln: 45 8MHz, 24 UART HIIE: 2 [ 5 e I 2t R 10 32 20 4in, 25 B
B IR E N 115200, 5 AXA: 8000000+32+115200=2.17, 1T @i 28it% R e B %, FrbAie 2 (B4 2
MNRGEP R B — U0, IRERLAN 8.5%, REFKKESGECEGAILEY .. BT RGN Bh2 e,
BUABIE AR PR, KRB R ECR S . R E e R A0 3 AR G, B4
8000000+115200+3= 23.15. WU/ 404y 23, HABAPHEETy 115942, H1 115200 HHEL, RZEH LN 0.64%, —
ML N ARz UART J8{E . 46, SE/NE o3 St my LS ELBE e e 28 i B

SR BN I R ECh 32, Hhailk 51 M. G0 R EHE oM 524, @it i B UDEx=1 SK{fRE, DNUM ]
HERRAF IR L, 7 W2 £ UDCKSX #if

16.2 UARTx FFR#R
F* 16-2-1 Z17%% SICON

98H 7 6 5 4 3 2 1 0
S1CON SM1 U1IE SM21 REN1 TB81 RB81 TI1 RI1

R/W R/W R/W R/W R/W R/W R/W R/W R/W
VIR 1E 0 0 0 0 0 0 0 0
Bt 5 e L

7 sm1 UARTL BN, PRI 16-1-1

6 ULIE UARTL TR REAL, 1 AR

5 SM21 ZHLEE RN, 1A

4 REN1 BRATEWERELL, 1%
RORBAR I 9 fiL

3 TBS1 TERREN A, XA T UARTL AR 50E, 0 RAREEIR S 9 Af

(BlmBEE R I s 2 FHEE) , B

PR 156 9 AL

2 RB81 TERLEC A, XM T UARTL $RISCEOIR, % R CEAR 1 28 9 £
TEASES B, XA FSC B4 1 Ar

1 i kbR &AL, 1A% B 130

0 RI1 Bfoh b EAL, 1HM B 1750
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C/ACHIP

CA51M020XX
+ 16-2-2 F1£8% SIBUF
99H 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
S1BUF S1BUF[7:0]
R/W R/W
WG 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
i dm = PLFFS i B
UART1 YK Z21h 4%
7~0 S1BUF 5 S1BUF BT IR K 1% B 5 204
i S1BUF ¥4 15 2 S & Bl i B
+ 16-2-3 F 73} UDCKS1
D8H 7 6 5 4 | 3 | 2 | 1 | 0
UDCKS1 UDE DNUM([4:0]
R/W R/W R/W
QL 0 o | o [ o [ o | o
(Ve TR PLFFS Tt B
PRI R B AR RN, 1A
7 UDE L
UDE=0 /Y UART1 JE15 /8 SR HIFE B, UDE=1 Ff UART1 1538 il DNUM el B
6~5 =
PO R i B A A8, {NAE UDE=1 A 2L
4~0 DNUM RIERF, ZBH /B DNUM>=0; 2R}, DNUM>=6
BR = Fes*(1/((DNUM+1)*(1024-S1REL)))
% 16-2-4 & 1743 SIRELL. S1RELH
8068H 7 6 | 5 | 4 | 3 2 1 0
SIRELL S1RELL[7:0]
R/W R/W
EpELiED 0 0 0 0 0 0 0 0
8069H 7 6 5 4 3 2 1 0
S1RELH S1REL[9:8]
R/W R/W
WIHE 0 0
i dm =5 PLFFS i B
W R E
9~0 S1REL

WRFZE N CPUCLK/(32 * (1024 — S1REL))
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CACHIF CA51M020XX

17 1’C £

17.1 ZhRERN

12C MM SHF 5 1 5 41 ] 12C B30 BUBRHE 12C DMIGHAT 84T SO (640, TR R WL LR S, S A
RLE AT PC R b ek et

17.2 12C X ERK S

{7 B 9O R ARSI 1, XA PR R
A BE N BB ML

A DAL A T a8 g s el i e 4

7 ALK

BESERRINIE -

SCFFTHEThRE

17.3 I12C ThEEHER

12C BEERSZHRF 12C pRfE i ZhPhil. 12C S Z M 2 REAE Be & [ AL fn kit 7008 SCL CRRATIF L) Al SDA
CRATERZD » W 17-3-1 fo. T 12C i HG2 PR 4, Bl 12C B4k B iy B ifl,  Ehr s B AT
LAt AT LIRS e AR T T MR AE S 2 B 0 — N ME— 1) 7 At

vVCC

N =

R
Device 1 Device 2 ------ Device n

SDA =
SCL =

Yy

B 17-3-1 12C BL HER
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CACHIF CA51M020XX

12C B BRI & K 17-3-2 Flos

system
clock write to I2CDAT
—>

I2CCCR SCL data bus™® TI2CDAT =
CTRL

——>» DETECT mstr
start

sclo_en
stop AAAAAATAAAEﬁgFl\ -
sclo > ] SCL

—» STOP
——"T—>» DETECT

ack

sdao

| SDA

ENB

TRANS sdao_en
ACK CTRL
———» DETECT

seli I2CF INTERRUPT
sdai
adrv

I2CADR

T " ADR

T2CADM MATCH

>

T TEEEDAT data bus
read from I2CDAT
B 17-3-2 12C R FE R E
® I°C AL

12C "T LAAELLR 4 P sl (i —Fpiz AT . MALAIERE I, ML, ERUAGERA. BRI, BR
WIEOL T, 1PC AT MBS, 12C 787 A THIR(5 5 )5 B s ML A D) 2] AU, sk~ E STOP
55 A BT R AL

® PPC B tLhmE

—REO T, ARHER) 12CIEE R A Ak TTIRME S . AP AR . B SRE S . 12C Bk
IR 8 A, mhrsek, BRIE TR AL IR EE— AN RE AL, BRGEAE B 75 B0 IR
FERMBIALRE NG, BENKIEFILGES, SRERE.

ACK clock-cycle ALK clock-cycle

SCL

start
sm.gend{ J 0T ¥ DR A .. X D0\ A /SN D7 X DB .. X D0 A

Kl 17-3-3 12C R BALHKR

o EETE

X, 12C 2 H R sh B ALt A o5 5 . S i fedn 2 BL START (557145, LL STOP
B 545 H. START {551 STOP {5 S AR AL AU Pl F 2 m1 £/, START {5 5l i & STA=1 7
A4, 1 STOP {5 5l %t & STP=1 /.,

MU, 12C L REIRA A S tbhit (7 fzdtht) A Fsbik . FiFreidd GCE frEResidk b Fi ik
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C/ACHIP

IR .

HuHEFNEE L5 9 AL AT AR, Hihk 2 ERYE START 155 2 J5 HENUR .. 1E— A7 &5 1 8 ANEt4h
JEHIEE O MR, Bl s LA aliE — RN AL Kk s . A ALE AAK RLICE, 1B N B AL i —
NIRRT IE, B R AT RO, NEE S el Bt R b, B s R e
=T KRR AR 2 P R bR 12CF, TSR RIRAS I B A7 45 12CSTA 4878 (HEAIE S5 3 47 4%
[2CSTA /41 5 BT RLAE P A v Wb 25 e AR A RRPIR S BB B AR i i T — D AR, TSR P IR 5 12CF #%
JRBIT — DA EESAUE BN STOP 55 & AE ML A= P WTdr & 12CSTP,  $R7R 5 72 158 -
2rpibR & 12CF FeARRT, s SHD=1, 7ESAIERR 12CF 2 i7, SCL 2t ML, FHUEI 2] SCL # R Ti%
JEA AT F AR IR SHD=0, MWIASHAK SCL, XFERTHRN 1 ARAE B2 BAT B, 12C FIRIH
BRI, N 0 2058 AR A2 08 A PR IR T L AL IS 15 i A i 0 A L

M 12C H FHE I MNLES, SCL RIRT8h e EHLEIN, AL ShECE T E . 1E MRS, 7HFZLRIE SCL M
RSP B T B/ 6.5 S RGeS B, T f P B bl 2.5 DM RGN B, BTEL, AN ENLRIE ) SCL Pl i
NRG BRI 1/9,

CA51M020XX

17.4 FFEMHRA

F+ 17-4-1 F17%% 12CCON

COH 7 6 5 4 3 2 1 0
I2CCON 12CE 12CIE STA STP SHD AAK CBSE STFE
R/W R/W R/W R/W R/W R/W R/W R/W R/W
WIEE1E 1 0 0 0 0 1 0 0
B 5 hifF5 Bi
7 12CE 12C BB, 1 AR
6 12CIE 2C il fiiResL, 1AL
5 STA 12C K% START {5 5#Ei6r, 1A%, ki3] START /55 /54 H3hE 0
4 STP 12C &% STOP {5 56, 1A%k, K sTOP(E5/5H HEE 0
3 SHD AR, W 12CF N 1, A SCLARMRZ G, 12CF #5238 SCLARFRIEARIPIRES
12C K3k ACK 5 SHEHIAL, 1A%
2 AAK "
2 PC ELTIE MBI, Z— (I 1, 2 BT EE VL 1A = 7] = ACK
. chsE CBUS FA L REfL
XN EN 1N, B AL ARG ACK AL IPIRAJIBT, LAY CBUS EZk.
0 STFE N1 R, 12C BEHLG I F] START 15 51 B A7 12CF
& 17-4-2 ¥ 1723 12CADR
ClH 7 6 | 5 | 4 | 3 2 1 0
I2CADR GCE I2CADRL[6:0]
R/W R/W R/W
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C/ACHIP

CA51M020XX
Wit | 1 | o | o | o | o | o | o | o
i 5 ) L
7 GCE RSB FEHLEE COOH) fHifEfr, 1 H R
12C MALHBhE, 15 ML 2L
v S
6~0 I2CADRL N
(7EAAK 71 HIFTHE R 7 (7 LFFEZCHT, FEWCH) 38 — N7 45 5
7 17 F112CADR VLH, AR ACK, HAMPLHEC,
F 17-4-3 F17%% 12CADM
C2H 7 6 5 | 4 | 3 | 2 | 1 | 0
12CADM SPFE I2CADML[6:0]
R/W R/W R/W
Wt 0 0 0 | 0 | 0 | 0 | 0 | 0
(Ve TR=2 DS Tt
7 SPFE NI, 12C RGN E] STOP {5 5 i ¥ B AL 12CF
12C WHbLEFZ AT B AT A7 8, MM 2L
6~0 12CADML 24 12CADM[n](n=0~6)=1 I}, XNtz 12CADRINPE A EL X CRIIAKY
TieWe® 1 182 0 #HEILHD
+ 17-4-4 F1E8% 12CCCR
C3H 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
[2CCCR I2CCCR[7:0]
R/W R/W
PIUHAE 0 | 0 | 1 | 0 | 0 | 0 | 0 | 0
(Ve TR PS5 Tt B
12C I D B % A7 2
KREIZ N 12C TAER B 212CCRUSIL 0401, 24 12CCCR[7:5)% T
000: FsamplezFIZCCIk
001: FsamplezFIZCCIk/2
010: FsamplezFIZCCIk/4
7~0 I2CCCR

111: FsamplezFiZCCIk/l28

B4 HE AT A R BE AT 1) (12CCCR(4:01+1) 43431,
Feci=Fizca/ (22€CCRI7S1* (12CCCR[4:0]+1))
41 12CCCR[4:0]=9 I, 24 12CCR[7:5]%F
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000: Fse=Fizccik/(1*10)
001: Fsu=Fizcci/(2*10)
010: FscI:Fichlk/(4*10)

111: Fe=Fizcci/(128%10)

B

1. 24 12CCCR[7:5] =0 I, Z15X] I2CCCR[4:0] 5 /NTF 9 91, J4E 50#59 HIfE 115,
2. 2412CCCR[7:5] >0 I, ZIHEXT 12CCCR[4:0] 5D F 7 HIEH, J54E 51147 H9E 15,

+ 17-4-5 FIE2% 12CDAT

CaH 7 | e | s | a4 | 3 | 2 | 1 | o
I2CDAT I2CDAT[7:0]
R/W R/W
WIEG1E 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
B P W
RIE AN A7
. I2CDAT | #7%:
0 12GF 1 B B K 12COAT B, iF 2CF RAFEE 1, SUHSE A2 I AR 12CF,
LIRBESER, X AT LU i 28 2 AR 4 1R o
K 17-4-6 T 1725 12CSTA
C5H 7 | e | s | a4 | 3 | 2 | 1 | o
12CSTA 12CSTA[7:0]
R/W R
Wt 1 | 1 | 1 | 1 | 1 | o | o | o
b5 KSR Ll
PCARTS A £
00H: (FE/N) BEEHR
08H: (/M) KulIE| START {55 (AL STFE=1 B 4 %0
18H: (F) BRIEHIE+ER, CEKRBINEES
20H: (F) CRIEHHE+S 6, THRBINEES
28H: (3 CRE/B—F8E, SRR EES
7~0 12CSTA "

30H: () CURE/HEM— 1T HUE, oAl B B E

38H:  (F) KEMF (EHREMBSE AN

40H: (F) CRIEHHEHRA, CRIBINEES

48H: (F) CRIEHHE+RAT, TRAIBINE(E S

60H: (M) CRiotib+ S, CABHNERES

70H:  (E/WO SRR bhE, SRR NAES (EHLEMPLER ML
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80H: (WO BRIE/EW—7T5E, CRNEINEES
88H: (WO CRIE/EW—7T4E, THRNEINEES
AOH:  (ZE/MD) KM E] STOP 55 (HTE SPFE=1 I A H %0
ASH: (M CEfcbb+sfr, CR%EENEEE
F8H: (F/M) BT H
+ 17-4-7 FF22 12CFLG
C6H 6 5 4 3 2 1 0
I2CFLG I2CF
R/W R
YIUHE 0
(Ve TR=2 DS i
7~1
12 kbR, 16% H1i5o
sl
1. HEF TR il (CFY R IX5E ACKINAK ) , 5 B
0 12CF 12CF.

2. BZGHIEHT, JEE T I12CF.
3. 2L STFE=0 i/, #2Jl/Z/START 155, 12CF "2 E 1.,
4. 25 SPFE=0 i/, F2JFSTOP 155, 12CF 128 1.
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18 PWM

18.1 PWM I RE i/

CA51MO020 F A e % SCHF 3 1 PWM i, 4325 m] B2 ), 78 16 A7 3 el A AR 0 B A B0 A 5 =S B
SCRE PWM i 8 i Sf: PWMO(P1.4/P0.6). PWM1(P1.5/P0.7) . PWM2(P1.6/P1.0). LED_RGB %14z il
ERSCRF U ] P1.0. P1.6 51,

18.2 PWM ZjaEHEid

£ PWM BB # A — DL TTH 16 A1t 32%, PWM [ 8 138 i 25 77 2% PWMDIV K% &, 1M %5 7% 5%
PWMDUT N5 & PWM 1525t . PWM i il % 17 28 PWMEN fiifE, 25178 PWMEN {4 —47% 5 PWM ff)—
ANEIE. PWM mliE i PWMTOG 7% & PWM 5] 4t e A . PWM G 2 Rt epli v UG£, B % I s 45 2
BAHEAT B ), X N AR ) 25 A7 2 S PWMCON ) PWMCKS 137, %3 4, 453 % PWM Ff I b 43 4510 3@ 14 PWMCKD
AR E .

EAERRZ, % PWMDIV=0 i, PWM 5| E &5 PWM K, 40 PWMCKD=0, PWM 3| i H i)
FE TR B IR R RS S, 24 PWMDIV A4 0, 1fif PWMDUT=0 i, PWM 3| i 4% 2 (PWMTOG=0) ;
24 PWMDUT>=PWMDIV>0 i, PWM 3| il 4 s 8 F (PWMTOG=0) .

m PWM i

PWM i i 25 47 28 PWMCON [ PWMIE {7 {f 8, PWMTOG=0 i, Zi#EiE A LA r= A4 b b
PWMTOG=1 i}, ZiliE N FREREF= A . 25474 PWMIF B 3 N4 ixt N 3 ANEIE 1 - IR AS

18.3 PWM FESHHR

* 18-3-1 FF72E PWMEN

91H 7 6 5 4 3 2 | 1 | 0
PWMEN - A - - - PWMEN[3:0]

R/W - - - - - R/W
VA . : : : — o | o [ o
e TRe) g5 i

7
6~3
2~0 PWMEN 2~0 P4 HIxT R PWM IS 2~0 I REEHIAL, 1AL
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%+ 18-3-2 F178% PWMCON
94H 7 e 5 | 4 | 3 2 1 | 0
PWMCON PWMIE PWMTOG PWMMODI[2:0] PWMPOL PWMCKS[1:0]
R/W R/W R/W R/W R/W R/W R/W R/W
W E 0 0 - - - - o | o
(VA R=s PLFF5 Pt B

A

1. PWMCON 272 5] 1) & 17 7%,

B B INDEX=0~2 7%/ X1/ PWMCONO~2

PWM T REIE R, 1 AR
7 PWMIE | &/E: PWMTOG=0 i, ZidE Ky LA~ PWMTOG=1 #f, ZiliE %y TG~
Ay
6 PWMTOG | PWM %t LRl REZF 7788, 1 2
PWM2 EA LED_RGB & il i , 3% 42 & 126 719 B0 ic B %7 7785, 0 378 PWM2 A {EN LED_RGB
FHMEM, 17 8 PWM2 BERIE 177 FHEER A 1K
5~3 PWMMOD | &E:
1. HHEHZFH LEWTM.,
2. Zfi PWMO/PWMI 54
PWM2 £y LED_RGB il , RILEIEIU LR HI6r, 18
AV
, WMPOL 1. 2 PWMMOD =0 #f, XM PWMPOL HIfE 4 & X :
2. 2 PWMPOL =1 #f, ZI%EX]MH LEDAT=01010101B, A Lhy [ KX HTHEE A4
101010108.
3. Zf PWMO/PWMI 54
PWM %t AR 8 2 7
00: Z 4 gl
1~0 PWMCKS | 01: IRCL
10: IRCH
11: PWMO BRI B AL, PWML IERIESE 32KHz SAMBEIR, HAR PWM EEE RGH 4
& 18-3-3 F 172 PWMCKD
95H 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
PWMCKD PWMCKD[7:0]
R/W R/W
ALY o | o | o | o | o | o | o | o
& PWMCKD A2 2 5 1937 1745, 1% & INDEX=0~2 7} %511 PWMCKDO~PWMCKD2
fr g = R f55 i B
PWM iy N IS B T30 43 S B 5 17 2%
o PWMCKD | 00000000: AN434fi

00000001: 2 434
00000010: 3 434
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11111110: 255 434
11111111: 256 4345
% 18-3-4 #1725 PWMDIVL. PWMDIVH
96H 7 | 6 | 5 4 9 2 1 0
PWMDIVL PWMDIV[7:0]
R/W R/W
VIR E 0 0 0 0 0 0 0 0
97H 7 6 5 4 3 2 1 0
PWMDIVH PWMDIV[15:8]
R/W R/W
YU 0 0 0 0 0 0 0 0
75 PWMDIV ZHE T ZF 7742, % INDEX=0~2 45X/ PWMDIVO~PWMDIV2
(Ve TR=2 DS L]
15~0 PWMDIV PWM J& HHAC B %5 7 %%
% 18-3-5 %4 PWMDUTL. PWMDUTH
9BH 7 | 6 | 5 4 3 2 1 0
PWMDUTL PWMDUT[7:0]
R/W R/W
YIUHE 0 0 0 0 0 0 0 0
9AH 7 6 5 4 3 2 1 0
PWMDUTH PWMDUT[15:8]
R/W R/W
VIR 0 0 0 0 0 0 0 0
75 PWMDUT Z#H & 715 774#%, % INDEX=0~2 45X PWMDUTO~PWMDUT2
(VR R DR i B
15~0 PWMDUT PWM 5% LU fic & 27 77 2%
+* 18-3-6 F 172 PWMIF
92H 7 6 5 4 3 2 1 0
PWMIF - - - - - PWM2IF | PWMLIF | PWMOIF
R/W - - - - - R/W R/W R/W
HIGH{E - - - - - 0 0 0
i dm =S PLFFS i B
7~3 - -
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2 PWM2IF PWM2 Filiir &AL, 5 1750
1 PWML1IF PWM1 Flibr &AL, 5 1750
0 PWMOIF PWMO Filibr &AL, 5 1750

18.4 ZEf RGB_LED #34i)

18.4.1 IhREMA

CABTMO20 FFIAF A7 1 BRIIAUNLYE, 1 EFEhI WS2812 S SBUIRENE I, #4 (a b% LED 4175
TR

18.4.2 EHIFIR

PWM2 il 37 55 L2k 205 LED 5850, 205k LED M AR Eh i Fr 18 40 & 18-4-1 o

L UL UL Lo

BLTS

At 0x55

K 18-4-1 24k LED I P I&

Bit. DATA=0 Bit. DATA=1

K 18-4-2 7R e

FEK LED I B, ArAg O ()& B ~Fif 8] 96 FE B PWMDUT BCE, A5 1 (%) -1 18] %5 2 i LEDUTH
BCE, AL A B PWMDIV BLE . % PWMMOD A4 0 I, 2405k LED 335, LEDAT 4374 LED K
A& /A4, 29 LEF 5 0 i, ®LLiR LEDAT 5 A LED ##5. 5 A\ LEDAT Rlj53) LED 3K3h %4 & i%k, 4 LED
FOEAFIEAL TR IEREHS, LEBSY B 1, MA0Ra T2 WIRER, LEBSY 24 0. LED KiA&HA —FHHIK
IRGAT, AR T A7 A AT 2 A7 S A sy, LEF ALE 1, A7 A A S8 Kid 5% )5, & NEHES
fEdsrhm#k, A LEF A28 0, LEF=0 7 nl LLEHrIn) LEDAT R84 . % PWMMOD A4 0 i, PWMMOD
WFI R A ik 56 PWMMOD /N7 719 o fli N S8 AN a], 545 ) B LEWTM K &

2% PWMPOL=1 I}, LEDAT f##afeAd, BI: #lan5 A 01010101B, sLPrAEHI K2 10101010B.
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18.4.3 TiraHEiR
PWM2 i1 215 RGB_LED UKa)), #5775 7 a4 v W
1. VENL“E 18-3-1 % {7 4% PWMEN”
2. VISR 18-3-2 E {74 PWMCON”
3. HEN“FE 18-3-3 Fi {748 PWMCKD”
4, VW% 18-3-4 wifi# PWMDIVL. PWMDIVH”
5. VENL“%K 18-3-5 Ziff#4s PWMDUTL. PWMDUTH”
& 18-4-1 #1733 LEDAT
BSH 7 6 E IR 3 | 2 | 1 | 0
LEDAT LEDAT[7:0]
R/W R/W
WIHEE 0 o | o | o | o | o | o [ o
B (G REs Yi
LED I BN
7~0 LEDAT #k:
1. LED X/ PWM2;
2. LEDAT 95 #5 74 M MSB 2 LSB HIMT/F K3
+* 18-4-2 F173% LEDUTL. LEDUTH
B3H 7 6 E IR 3 | 2 | 1 | 0
LEDUTL LEDUT[7:0]
R/W R/W
Iyl 0 0 | o | o | o | o | o | 0
B4H 7 6 | 5 | 4 | 3 | 2 | 1 | 0
LEDUTH LEDUT[15:8]
R/W R/W
WIHEE 0 o | o | o | o | o | o | o
e TRe) s i
LED AIEHE 1" (5 7 LUl B 2 A7 28
AE:
1. ZRIELED HTHRZIHTE T, 1 (B 19 T BIAR 1N I PWMDIV JE,  TTTECH 17 H o 7s
UL LEDUT JE, #0719 4 55 HE Hl PWMDUT €
15~0 LEDUT 2. 417 42 LEDAT=01010101B , [&] Fif X 7 9 PWMPOL=1 , § 4 &k K % 09 # #F #% HE
BIT7-BIT6-BIT5-BIT4-BIT3-BIT2-BIT1-BITO Mi/7 #l 42 1-0-1-0-1-0-1-0, jj.H BIT7/BIT5/BIT3/BIT1 [ 7 %%
tE H7 LEDUT M E, BIT6/BITA/BIT2/BITO [ A %5 H: Hi X1 W [ PWMDUT H &, Rl LEDUT HIRE A% 7TE
PWMPOL 2 J;
3. LEDI H9#0#7“1” 119 7 75 A8 [l — 1~ LEDUT UE s
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% 18-4-3 F %% LEDWTML. LEDWTMH
B1H 7 6 | 5 | 4 | 9 | 2 | 1 | 0
LEDWTML LEDWTM [7:0]
R/W R/W
Wt 0 0 | 0 | 0 | 0 | 0 | 0 | 0
B2H 7 6 | 5 | 4 | 3 | 2 | 1 | 0
LEDWTMH LEDWTM [15:8]
R/W R/W
VI 0 0 | 0 | 0 | 0 | 0 | 0 | 0
(R PLFFE S|
LED {5 i) (M AL & %7 1745, 455 PWMMOD AL & 27 174518 F
At
15~0 LEDWTM
1. FERE PWMMOD F 15 ##2 J7, Ef% (LEDWT+1) > PWM [ LIEH # /g #A F—kf%
Y o
2. LED AJE 1] [E] A8y [F]— 1~ LEDWT 2%
% 18-4-4 B 17 3% LEFLG
B6H 7 6 5 4 3 2 1 0
LEFLG LEF LEBSY
R/W R R
VIR E 0 0
(AR IEER= S|
7~4
LEDAT %48 £ 173 b 76, 1 IR LEDAT ISHE 22 17 A T IR 4 (HL it dn S5 LEDAT 5 3 & B XD,
0 F R A] LA LEDAT 5 N\ B
3 LEF EE:
LEDAT 7 1 FHHIHHFLELE, Jir LU LEDAT A 17 15 5510/ 1 G452 B, I LIZESEGA 2 F4
HH7, 2T AR LEDAT A 544, AR ZILEF 0 F AT L, [A12 LEFO 27 0 Z75 LEDAT
HIFFEGE I ENE 1 FHELEKETEI
, eBsy LEDAT s R IBITARE, 1 RoRIbi LEDAT ISR 2217 B 1B W E i R IX S, 0 #oReil
1~0
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19 15/ B FFE# 3% (ADC)

19.1 ZhRERIAN

BB 7 e i 12 AR UGE L 748 28 (SAR) ADC, £ #4214k 18 Mt Nidid . ADC Bf #h i /2 &
e pl, ATBCEN B . ADC A7 2R 25 R, oA a5 AR B R O S 2 L I I R] AR A
R . ADC GE# A & HL IS NS 25 RIS A H SRR T RE, 38 St i — Bk 1) o

19.2 EERH:

12 B 73 e

REZRHEZIL 18 NMINIEE (NS SHARD
S # ADC i

A% B ADC I 4 143 47

ZMZEREIE: NS HBE,. VDD,

SCRF VDD A2 i e 0 &

LN SH BN, SCRF A 8RR E DR

e A 22 B IS, AT VDD HL R
FNHEVEH: VSS<=VIN<=VDD.

19.3 ZEHIEHR

ADCHS

ADCO ADEON AC]ID VTEIM A(l\’E A(I'F ACfDL ATDH ADINT ADCAL (H/L) [15:0]
ADC
ADC CONTROLER ™ CALIBRATION

MUX \ )
Y v

- \ /7ADCALE
ADCL7 L’ SAR ADC

e | V% |

ADCD(H/L) [11:0]
& 19-3-1 ADC &t K&
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19.4 IjEeiid

CA51M020XX

ADC HiJazhiEit AST frffihe, % B AST=1 )5, ADC bt ADCHS %5 1% N H B U5 30E 4T 15/ 500 s 46t
ADC mJifij ACKD & B I8P Tl 70 3t, AR Guh i 1o 45 B B /E R ADC #6368 . 75 ADC BB A S 1 264
T, ADC i (]2 HTME % 81, et 8] 8 (13+2AHTME) > ADC B8 . 4irisdifsE, 12
FrE) AID {E = n# 2% 47 4% ADCDH. ADCDL, *##58)511 2.5 Mreh I, AST ALA30E 0, R ids
E ADIF i 1, Wk ADC Hhilrflife, 274 ADC i, 18 19-4-1 Jy ADC ¥ i) 7 18 .

13+2 HTME (ADCLK CYCLE)

[ [ [y
. L ] ]

wor 1T LU LT LT LT
AST J |

ADIF
ADCD (H/L) ADCD (n—1) ADCD (n)
& 19-4-1 ADC Bf =&
® ADC ¥Rt

MIEFENE 1.5V AENSEHRER, BT SR EEE, SNCRNNEEA— TR, FEENS
J 17 ADC ¥4 2 A — @MW %, FrLAfE ADC 455, AU EXS AD HE TR IE. SR IEHT K, &%)
FEANG R B EB R AT AR, 15 5 P9 R s Ee g RS IR AR, 728 B RR 3R, E 3 s IR (B 4 2
7 fi#+ ADCALL. ADCALH, 4 ADC ##t5¢ i )5 B 34 AD EARYE 12 1E %7 /£ 4% ADCALL. ADCALH B 1T
LR, 3 AR AD {H, 21 AD 2 A IE 77 /745 ADCD 1. ItT)jReid it ADCALE ffige, X1
F sk, 76N I R B E ADCALE=1 BI W], K IESFE R E3h e it .

19.5 FiFaHA
# 19-5-1 & 1775 ADCON
8060H 7 6 5 4 3 1 0
ADCON AST ADIE ADCIF HTME ADCALE VSEL
R/W R/W R/W R/W R/W R/W R/W
YIGE(E 0 0 0 0 1 1 0
(VAR DTS 154 8
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7 AST ADC ¥4I M0, 5 1 BN, i EmeH30E o
6 ADIE ADC T fERehL, 1A%
5 ADCIF | ADC HllitzdEfL, 517350
4~2 HTME | SREECRERFIIECH 2 (9 HTME R
ADC A REAL, 1 H K
1 ADCALE | UEA RAT 4% 52 H B N A5 1.5V N4 20, 24 ADCALE=1, ADC [{IFEHLss Bk MR AR
ADCAL FF 178 I AUE AT HE . BE S H % 47 4% ADCAL Ui
ADC 2% B[R iE AL
0 VSEL 0: B 1.5V(INNER_VREF){E 5% i [k
1. HEEASEHE
K 19-5-2 F {725 ADCFGL
8061H 7 | 6 | 5 4 | 3 | 2 | 1 | 0
ADCFGL ACKD ADCHS
R/W R/W R/W
Iyl o | o | o o | o | o [ o | o
e TRe) (DKSRE) i
ADC IR 43 4 v B
000: AN43Af
i . 001: 2 434
010: 4 74
111: 14 4345
ADC I8 T8 ¥ g i F A 3
00000: fIE % 1]
00001: jEi& AD_CHIO0](P1.6)ffifE
00010: ﬁﬁi AD_CH[1](P1.5)f# fi&
00011: AD_CH[2](P1.4)ff fE
00100: AD_CH[3](P1.3)ff it
00101: AD_CH[4](P1.2)ff fE
00110: AD_CH[5](P1.1)ff At
00111: AD_CH[6](P1.0)ff it
4~0 ADCHS

01000:
01001:
01010:
01011:
01100:
01101:
01110:
01111:
10000:

AD_CH[7](P0.7)f# fi&
AD_CH[8](P0.6)f# fi&
AD_CHI[9](PO.5){#i &
AD_CH[10](P0.4)fi fi&
AD_CH[11](P0.3)ff fiE
AD_CH[12](P0.2)fdi fi&
AD_CH[13](P0.1)f# g
AD_CH[14](P0.0)ff fiE
AD_CH[15](P1.7)fdi fi&

@@@@@@@@@@@@@@@@F

mF @ @F @ @ @ @ @ @ @ @ oF @ o

79




C/ACHIP

CA51M020XX
10001: JEJE AD_CH[16](P2.0)f# &g
10010: @iE AD_CH[17](P2.1)f#i B
10011: ¥ vDD ) 1/4 {EfE
Fofth: @IERHA
# 19-5-3 F {745 ADCAL
8064H | s | s | a4 | s 2 1 0
ADCALL ADCAL[7:0]
R/W R/W
WILE1E 0 0 0 0 0 0 0
8065H 6 5 4 3 2 1 0
ADCALH ADCAL[15:8]
R/W R/W
WILAME 0 0 1 0 0 0 0
e TRe) IDXGiRc i B
ADC S HEF (738, R ADCALE=1 I HiLZFSHHE A 1.5V A H
1570 h. M . AR, ADC R H AR I R A
ADCDL= (ADC ¥ #i45 F-*ADCAL) /32768
HIE: MR LT H3)#E T A
* 19-5-4 & F£4% ADCD
8062H | 6 | 5 | 4 3 2 1 0
ADCDL ADCDL[3:0]
R/W R
WILA1E 0 0 0
8063H 6 5 4 3 2 1 0
ADCDH ADCDH[11:4]
R/W R
WILA1E 0 0 0 0 0 0 0
hid 5 (DK Wi
11~0 ADCD ADC #53MH
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20 {KBEERM (LVD)

20.1 ZhRefasr

RH BN (LVD) AT WS 3 4t VDD, A 3 &0 EVEE N 2.1V, 2.7V, 3.3V, 3.7V fl
4.2V, X VDD /NTHTSE BN, A6 E ik A e 2 A .
HBHE: TR Z R, 2 ] LD A I — 2SR

LVD g5 - 20-1-1 Fizso

LVDWKF

»
»

LATCH

SYNCR
3 DJ

LVDINT
LVDS [::>~ ::::::)4v444444444>
tyor —— 1

& 20-1-1 LVD BiFor=E

LVDTH[3]
LVDTH[2]

LVDTH[1]
LVDTH[O]

LVD

LVDRST

) >

\/

LVDE

20.2 DjReiid

LVD Zhfigidit LVDE fiF &g, i il i B s 5@k LVDTH A2 B . 2405 i VDD /T T & 1 B R i
LVD Ujger=AEbr& LVDF A& 1, W& LVDS=0, <=4 LVD Wik, 1R LVvDS=1, &4 EA. EER
&, LVD BAir=E2 JG, LVD H B HEEIFA SR, A7 4 LVUDCON B &R FEZ BIPIRAS, Frbh, 2 LVD
B2 G, W% VDD FreHE TRk e W E, ShBae—BHATREMRES. R, 24 LD =4 s,
W VDD R TR g, LVD il HEE 4.

20.3 FFafHA
#+ 20-3-1 F174% LVDCON
ESH 7 6 5 4 3 2 1 0
LVDCON LVDE LVDS LVDF - - - LVDTH[1:0]
R/W R/W R/W R/W R/W - - R/W
VIR E 0 0 0 0 - - 0 0
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CACHIF CA51M020XX

s PLFF S |
7 LVDE LVD ffiehr, 1AL

LVD YjRei AL

6 LVDS 0: i

1: BEAL

5 LVDF VD =k, 51350

4~2

LVD fiil & i 4045

00: 2.7V

01: 3.3V

10: 3.7V

11: 4.2V

BYE:

2.1V filR BV FALIEAE PWCON FF 7223/ PWCON[3])4Z, PEE“LVD &
H B .

1~0 LVDTH

20.4 LVD #=H#H| 552

LVD H 5l 72
filtn, E LD N, FEFR:

#define LVDE(N) (N<<7) //N=0~1
#define LVDS_reset (1<<6)
#define LVDS_int (0<<6)
#define LVDF (1<<5)
#define LVDTH_2p7V 0
void LVD_init(void)
{
/*
/IR EA 2.7V

LVDCON = LVDE(1) | LVDS_int | LVDF | LVDTH_2p7V;//¥# & LVD {§&¢, % & LVD Jyrp A=, & il v s 2.7V
PWCON &= ~0x08;

INT4EN = 1; //INT4 T I {5
EA=1; /1T R B R T

*/
[/ ER 2.1V B KR E
LVDCON = LVDE(1) | LVDS_int | LVDF; //XE LVD fifE, &% E LVD NP iR

PWCON |= 0x08; JIRTHL EN 2.1V
INT4EN = 1; //INT4 i
EA=1; [/
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void INT4_ISR (void) interrupt 6

{
if(LVDCON & LVDF)

{
LVDCON |= LVDF; /758 LVD Hhlkidr &
}
}
LvD B A2

fltn, BLE WD NRAEN, FEFUR:

#define LVDE(N) N<<7) //N=0~1

(
#define LVDS_reset (1<<6)
#define LVDS _int (0<<6)
#define LVDF (1<<5)

#define LVDTH_2p7V 0
void LVD_init(void)
{

/*
[/ B R 2.7V
LVDCON = LVDE(1) | LVDS_reset | LVDF | LVDTH_2p7V;//# & LVD fiifE, W& LvD NELMEE, KN EERN 2.7V
PWCON &= ~0x08;

*/
[/ R B R 2.1V
LVDCON = LVDE(1) | LVDS_reset | LVDF;  //¥% & LVD {ifg, &E LVD NENH
PWCON |= 0x08; [/ R A 2.1V
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21 BF T8GR

21.1 BT #

CA51M020 A4 i EE R A ISP A N7, SHEE 12C#E N5 M8 CREMER, AHEOAN
P2.1(ISP_SDA), P2.0(ISP_CLK).
2R TIET FTECPRMNATTE 2% “CACHIP JH R N8 T BT Ui,

21.2 ELE

CA51M020 H i SCRIEL AT 5, (O S5 Has 2 (B IC #7115, 12C #2152 P2.1(1IC_SDA)
1 P2.0(IIC_SCL). ZyEREMZ, HTOH S0 EAEEET ICEE, FrLl50 Ha8EREm 12C B0 5] A RE %
BEoAHARIIRE, FFHNHRET BARMM IC Thae, B TGEGENG 7. H4h, BT 12C MiE(EmEE 2
FErphokiE, BT AN AL BN BER 2 Bh 5 B ORI o, AR BEE N s, 75 RS2t Fr 5407 B0 o8
6] (381

% TSME=0 (PCONI[3]) i}, & HZEIEE A HAR . 2508 K 3 A HA%05, TSMODE 2 (PCON[2])
B, N R A T AR A SR 2 1S D)4 AR I el N B

B2 R T IR R4 0] 22 4 LA AH G SCRS 41 .
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CACHIF CA51M020XX

22 HSNFE

22.1 RIRSH

28 5 /ME IZONIEN AL
Hm A L L -0.3 6 Y
1/0 5l 4 HLE -0.3 VDD+0.3 Y
TAEM SRR -40 85 C
A7 IR -55 125 C
CPU TAEMiZ - 8 MHz

it B “BRIRBE” TG T FER G A, 1% TR i L TS LRSS, 27 KRB bRon e
FSF LA, ATGES L/ 19 7T 36 1 -

22.2 HREBSSH

HL AU (VDD=2.2-5.5V, TA=25°C, FRFHEdH)

i B ::8 b4 H
HHSE . Tl E %N it N TR
= 18 & B |
VDD=2.7V S 1.41 - RGN IRCH(8MHzZ),  HiAtsr b 56
o) VDD=3.3V i 1.69 i . M1, Frffrd s gk, AT s
NG ANES), P sM& e, cPU
VDD=5.0V - 2.58 = HAT NOP #54
TAEHR
VDD=2.2V - 80 - RGN IRCL(128kHZ),  FAd 4
op2 VDD=3.3V . 93 . A KM, BrafmH s LR, Bra s
FHINBIHAF SN, B s,
VRIS i 110 CPU #4T NOP #54
VDD=2.2V - 5.0 - B PG, BT i 5 BTE 2
N i VDD=3.3V . 51 . T BN 5 BIANE S, BTl A
; le A
STOPBLARIRE | 1SR, Flash i ABBIREES, CPU A
VDD=5.0V - 5.3 STOP i3t
oy i 0.67 i RGN BN IRCH(8MHzZ), At 4
KM, Frafid s R, FrE
lidin VDD=3.3V - 0.82 - mA | FEINSIBATS, BrE SN A,
Flash 3#f NHEARAE, CPU HE IDLE
IDLE = HE IR VDD=5.0V - 1.28 - B,
VDD=2.2V - 16 - RGP Y)Y IRCL(128KHz),  FLAdi
lidi2 VDD=3.3V - 20 - uA | BRCH, BrESIH SIS, A
VDD=5.0V - 28 - NS A E ), BTl ShE <M,
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CACHIF CA51M020XX

CPU 7k IDLE #.
VDD=2.7V 1.17 - 2.7
10 i 1 ¥\ = FLE
o Vhil VDD=3.3V 1.45 - 3.3 v -
Gl X1 8D
VDD=5.0V 2.25 - 5
VDD=2.7V
10 i 1 ¥\ = FLUE
o Vhi2 VDD=3.3V - 0.5*VDD VDD | V -
Gl e )
VDD=5.0V
VDD=2.7V 0 - 1.04
10 i 4 NI FE R
e Vio1 VDD=3.3V 0 - 132 | Vv -
R AT D
VDD=5.0V 0 - 1.85
VDD=2.7V
10 i 14 NG FE R
e Vio2 VDD=3.3V 0 0.5*VDD = v 8
RSP
VDD=5.0V
2mA @DRV=0
3mA @DRV=1
VDD=3.3V - -
4mA @DRV=2 R ,
10 & it HR, 4 KIRSNHE
B GORV=Y SONHEMR S A, 4 RIRBRE
10 3y I HEHLI Ipu mA | Fi%(DRV), Voh=0.9*VDD
5mA @DRV=0
6mA @DRV=1
VDD=5.0V - -
8mA @DRV=2
10mA @DRV=3
4mA @DRV=0
VDD=3.3V a - ‘
. . 8mA @DRV=1 10 ¥ MENR S AR S, 2 RORBIRE
10 3 11 FLIARL lol mA ‘
8mA @DRV=0 A% (DRV), Vol=0.1*VDD
VDD=5.0V - -
16mA @DRV=1
10 %y I Rz L FH Rdl | VDD=2.2~5.5V - 30 . KQ -
10 %t I b4z FLFH, Rul | VDD=2.2~5.5V - 30 - KQ -

W LS B2 REPL IR TS S AR, (RS
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/CHIP CA51M020XX
22.3 ESD/EFT %14
#s B %AF ES P BoNE =¥y
VDD/VSS 7000
IR y
CNARTR A RS HBMD
I/O 4000
VESD TA=+25C TSSOP20
IR
1000 v
CHPF AL cDMD
#5 i SIS BNE =¥ A
EFT Fsys = 8MHz / UART il il TA=+25C TSSOP20 +4000 v
22.4 THEBSEHE
TWHEASSE (VvDD=2.2-5.5V, TA=25°C, [RIEH B3I
) e | BmAME | #REYE R E i< 1)  Yas
BB Bh (RCL) #2 | Trel 50 us IRCL #1Zy 128K
HR A IE]
B ET B (IRCHD Tre2 10 us IRCH iy 8MHz
LR A 1]
AMEEE B (32.768KHz) Tre3 1 S S Ky 32.768KHz
LR A 1]

#7F: VDD=5.0V,TA=25 °C, ) #8511 11) BiF g 8MHz, 15 /E 4 +2%.
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C/ACHIP CA51M020XX

22.5 AW RC BB B e

€ IRCH B

IRCH 7t 3 % 1 it 2k

8.10

8.05

8.00

7.95

N T 2 HER

7.90

7.85
7.80
175

7.70
-40 -30 -20 -10 0 25 45 65 85

R (BEIKED
& 22-5-1 IRCH 5.5 481t gh 28 &

w it PLLE BB I BEPL I 7 5 S E A, Ee (RS
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CA51M020XX

23 #HEERA

HIERA: TSSOP20

e

1

(mmmmmmmmmm :

I'I'I
125) =
]
| &
] —
. ‘;"5!_1;
|
]
|
1
|
|
|
m
e

w

Rk

)

§ ) e : L f
AN i 5
l 00 — -
| Z,HQB
D
l Dl
lf( \E‘N - 3
I | < %] ety !
[lalalalnininluinial s
| SECTION B-B
5 5 /ME(mm) PrUE(E (mm) B K AE (mm)
A 1.0 11
Al 0.05 0.15
A2 0.95
A3 0.39 0.40
b 0.20 0.22 0.24
c 0.10 0.19
c1 0.10 0.15
D 6.40 6.45 6.50
E 6.25 6.40 6.55
E1 435 4.40
L 0.50 0.60 0.70
e 0.55 0.65 0.75
L2 0.25BSC
R 0.09
L1 1.0REF




CACHIF CA51M020XX

BN SOP20

2380, 150,05
A3 A 82 %
sedH B A8 o N
/ A=A
m , ] b= @

B
HHEHHHEHEH

RS c4
A
: iinininInliny
]
]
Fe B¢ /]ME(mm) ﬁr;‘ﬁ{é‘(mm) B A{E(mm)

A 12.65 12.70 12.80
Al 0.381 0.40 0.431
A2 1.24 1.27 1.30
A3 0.45 0.455 0.46
B 7.40 7.50 7.60
B1 10.206 10.30 10.406
C 2.18 2.23 2.28
C1 0.938 1.0 1.038
C2 0.938 1.0 1.038
C3 0.145 0.175 0.205
D 1.353 1.40 1.453
c4 0.246 0.25 0.262
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#AIEFNR: QFN20(3X3MM)

D2
Nd
20
- JUY U
: |
20 | — T
D ]2
] A2 = + —
. D -
= _’_ = = / C
ANORINANA
1l
e, b
EXPOSED THERMAL
PAD ZONE BOTTOM VIEW
L= ol
U_:l_l—D—D—D—rl
=
Fe B /IME (mm) PrUE{E (mm) B KAE (mm)
A 0.70 0.75 0.80
Al -—- 0.02 0.05
b 0.15 0.20 0.25
c 0.18 0.20 0.25
D 2.90 3.00 3.10
D2 1.55 1.65 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
h 0.20 0.25 0.30
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C/ACHIP CA51M020XX

HIEHEA: SOP16

A REF.
L._ -
a! &' w
[ j---\ |
BTATRT UUUJT =
0.38X45°
—-— e
a a2
m
i L
g
WiNnnaIne it
||-:'||1|5|
L
Fs B/ME(mm) FRUE{E (mm) B K1E(mm)
A 1.500 1.600 1.700
A2 1.400 1.450 1.500
b 0.356 0.406 0.456
D1 9.70 9.90 10.10
D2 9.75 9.95 10.15
E 5.90 6.000 6.100
El 3.800 3.900 4.000
E2 3.850 3.950 4.050
_—— 1.27 _——
_— 0.505 _———
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C/ACHIP

CA51M020XX
HiIEHEA: SOP14
D
£ _l_
JHHHHHHH B
/"‘\\
N |
[
O '
8
0odddd c
== ™
l \¢ al
T i
e b =
Fe B /IME (mm) PrUE{E (mm) B KAE (mm)
A 1.50 1.65 1.75
Al 0.10 0.20 0.25
A2 1.40 1.45 1.50
A3 0.60 0.65 0.70
b 0.39 0.42 0.45
c 0.21 0.23 0.26
D 8.45 8.65 8.85
E 3.70 3.90 4.10
E1 5.80 6.00 6.20
e 1.24 1.27 1.30
L 0.50 0.65 0.80
L1 0.99 1.00 1.10
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CACHIF CA51M020XX

#IEHX:. SOPS

-

A —
1000 e

. | [e
UUPLL ¢

-
e ]
I
Ty &
L
&
M
— B
1
e
i—

-

LAl

-

 I— I I - [
LN >
s B/ME (mm) PRELE (mm) BA{E(mm)

A 135 155 175
Al 0.10 0.165 0.23
A2 130 1.40 150
b 0.39 0.42 0.45
c 0.21 0.235 0.26
D 4.70 4.90 5.10
E 3.70 3.90 4.10
E1l 5.80 6.00 6.20
e 124 1.270 130
0.50 0.65 0.80
L1 0.99 1.045 1.10

E 0° 8
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CA51M020XX
24 P
M1 BOEEER
B4 ik i A
Hmfeik a4
MOV A,Rn AR IEN B Inas (A) < (Rn) 1
MOV A, direct B L T AR IEN RN (A) — (direct) 1
MOV A @Ri 13 RAM A (1 5cdi s N\ B m & (A) < ((Ri)) 1
MOV A #data8 8 AR HUE N B as (A) < #data 1
MOV Rn,A ZINEEANFIENG T2 (Rn) < (A) 1
MOV Rn,direct T Mk T R O N B AR (Rn) « (direct) 2
MOV Rn,#data8 8 {7 7 BRI EIE N 27 47 4% (Rn) « #data 1
MOV direct,A FINER N IEN BT (direct) « (A) 1
MOV direct,Rn AT AN AR B L T (direct) — (Rn) 2
MOV direct,direct B REHE T )RR IR N B BT (direct) « (direct) 2
MOV direct, @Ri [l 5: RAM Hf 0 $idie 6 N BB bk 5T (direct) — ((Ri)) 2
MOV direct,#data8 8 i 7 BPAiE N Bk F T (direct) «— #data 2
MOV @Ri,A SN 7% N E % RAM #t ((Ri)) < (A) 1
MOV @Ri,direct B T R O IE N (8] #: RAM Bt ((Ri)) « (direct) 2
MOV @Ri #data8 8 A LRI EE A (A4 RAM .t ((Ri)) < #data 1
MOV DPTR #data16 | 16 i 7 Bp kit A bk 25 47 4% (DPTR) « 2
#data116
MOV A, @A+DPTR DA DPTR Sy ik Az bk Sk oo i R E N | (A) « ((A)) + 2
s (DPTR)
MOV A,@A+PC A PC 3t hihk s bk F- 0k e P SR IE N R | (PC) « (PC) + 2
nss (A) = ((A) + (P ))
MOVX A, @Ri A RAM(8 fir il )ik A 2 2% (A) — ((Ri)) 2
MOVX A, @DPTR A RAM(16 £ ikl )6 A 2 2% (A) — ((DPTR)) 2
MOVX @Ri,A ZUNEE NS RAM(8 7 Hh k) ((Ri)) < (A) 2
MOVX @DPTR,A SN B NS RAM(16 fribdl) (DPTR) < (A) 2
PUSH direct A I B AP R RN AR (SP) « (SP) + 1 2
((SP)) « (direct)
POP DIRECT HERR r B HHE 55 L B B R bk 5 T (direct) — ((SP)) 2
(SP) — (SP) - 1
XCH A,Rn A B (A) < (Rn) 1
XCH A direct BT 5 Rnds A (A) « (direct) 1
XCHA,@RIi [MH: RAM 5 208 22 # (A)  ((Ri)) 1
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C/ACHIP

CA51M020XX
XCHD A,@Ri 8z RAM 5 B nge ik 7235 20 4t (A3,....A.0) &
((Ri).3,...,(Ri).0)
SWAP A EYIiE R S S EE (A3,...,A.0) &
(A7,..,A4)
HAREVERIES
ADD A, Rn TAEAE AN B R (A) < (A) + (Rn)
ADD A, direct JEE3: bR E =T E (A) < (A) + (direct)
ADD A, @Ri [fl#: RAM A 25 2 2 in ¢ (A) < (A) + ((Ri))
ADD A, #data8 8 Az BRI Hon 2 202 (A) < (A) + #data
ADDC A, Rn DT AR A HEAL N E) BN A% (A) — (A)+(C) +
(Rn)
ADDC A, direct EE3:11h: (W EhTvgi -ori L V) E i iE (A) < (A) +(C)
(direct)
ADDC A, @Ri [ #%: RAM P4 2575 HEAL N 21 8 in#% A) < (A) + (C)

ADDC A, #data8

8 7 By A7 in 21 2 0 2

SUBB A, Rn SIS AL Ik 27 728 P 2% (A) < (A)- (C) -
(Rn)

SUBB A, direct Fohnes s i AL ik B B bk R T (A) — (A) - (C) -
(direct)

SUBB A, @R

S as i ALK E] 4% RAM N 7%

SUBB A, #data8

EIIE i AT R R AVARIE -

INC A ZUnasin 1 (A) < (A) +1

INC Rn FEAINA (Rn) « (Rn) + 1

INC direct IEE:S: NIRRT A B2 I (direct) « (direct)
+1

INC @Ri ] # RAM A 4500 1 ((Ri)) < ((Ri)) + 1

INC DPTR DPTR /il 1 (DPTR) < (DPTR)
+1

DECA ZUINAIE 1 (A) — (A) -1

DEC Rn AT AR 1 (Rn) < (Rn) - 1

DEC direct JERES: bR ST E S (direct) « (direct) -
1

DEC @RI )3 RAM P 2508 1 ((Ri)) < ((Ri)) - 1

MUL AB ALl B temp16 « (A) X

(B)
(A)—(temp.7,temp
.6,...,temp.0)
(B)«<—(temp.15,tem
p.14,...,temp.8)
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C/ACHIP

CA51M020XX

DIV AB AL B QUO «— (A)/ 4

(B) ......REM

(A) — QUO

(B) — REM
DAA SR AT 3k ) e IF (A.3,...,A.0)>9 1

||AC =1

THEN

temp16 «— (A) +

0x06

(A) —

(temp.7,...,temp.0)

IF (temp16) >

OxFF

THEN

CY «— 1

IF (A.7,...,A4)>9

|| CY =1

THEN

temp16 «— (A) +

0x60

(A) —

(temp.7,...,temp.0)

IF (temp16) >

OxFF

THEN

CY «— 1

WARBRERIES

ANLA, Rn ZINES A RS (A) < (A) & (Rn) 1
ANL A, direct SNEs 5 E b AR (A) < (A) & 1

(direct)
ANL A, @Ri ZUn g 584 RAM &5 (A) — (A) & ((Ri)) 1
ANL A, #data8 Zhnes 5 8 AL RN EAE 5 (A) — (A) & #data 1
ANL direct, A HiEthh RS RINSEHES (direct) « (direct) 1

& (A)
ANL direct, #data8 Hiht oo 5 8 (i R EH 5" (direct) « (direct) 2

& #data
ORLA, Rn FUnes 5 A A7 A B (A) < (A) | (Rn) 1
ORLA, direct Fnes 5 H bk s oA E (A) < (A) | (direct) 1
ORLA, @Ri Zhngs 5k RAM P 284080 (A) — (A) | ((Ri)) 1
ORL A, #data8 Znes 5 8 fr RN ak” (A) — (A) | #data 1
ORL direct, A HEEHE TS BN A e (direct) « (direct) | 1
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CA51M020XX
(A)
ORL direct, #data8 BHEEHE R TS 8 {7 S B A B (direct) « (direct) | 2
#data
XRLA, Rn RN 5 A A A A R (A) < (A)* (Rn) 1
XRLA, direct ZUnas 5 Hah koA ek (A) — (A) * (direct) 1
XRLA, @Ri Zngs 5a4 RAM N 251 581" (A) < (A) ™ ((Ri)) 1
XRLA, #data8 Zhnge 5 8 fir 37 EIHOH R ER (A) — (A) " #data 1
XRL direct, A BT S RINZE A B (direct) « (direct) 1
" (A)
XRL direct, #data8 B bt S 8 A7 ar BN R el (direct) «— (direct) 2
A #data
CLRA FIM#IE 0 (A)«<—0 1
CPLA EYIIE-S 2 (A) — /(A) 1
RLA FIMESEH L (A) — 1
(A.6,A5,...,A.0A7
)
RLCA KM HEALEIA C«—A7 1
(A) —
(A.6,A5,...A.0,C)
RRA FIMSEH A (A) 1
(A.0,A7,...,A.2,A1
)
RRC A EYIIE s DA EZ v ay 74 C—AO0 1
(A)
(CA7,...A2,A1)
P e KR 4
ACALL addr11 ¢t 3ot i TR T (PC) < (PC) +2 2
(SP) « (SP) + 1
((SP)) « (PC7-0)
(SP) — (SP) + 1
((SP)) « (PC15-8)
(PC10-0) « page
address
LACLL addr16 KA TR (PC) — (PC) + 3 2
(SP) « (SP) + 1
((SP)) — (PCT7-0)
((SP)) « (PC15-8)
(PC) —addr15-0
RET TR IR A (PC15-8) — ((SP)) 2
(SP) « (SP) - 1
(PC7-0) — ((SP))
(SP) — (SP) - 1
RETI Hh T R (A (PC15-8) «— ((SP)) 2
(SP) < (SP) - 1
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CACHIF CA51M020XX

PC7-0) — ((SP))
SP) « (SP) - 1

AJMP addr11 AN T C)—(PC)+2 2
PC10-0) < page

address

(
(
(P
(

LJMP addr16 KR PC) « (PC) + 3 2
SP) « (SP) + 1
(SP)) < (PC7-0)
SP) « (SP) + 1
(SP)) « (PC15-8)
PC10-0)

«—addr15-0

~ o~ o~ o~ o~ o~

SJMP rel FHXT A% PC) « (PC) + 2 2

PC) — (PC) + rel

(
(

JMP @A+DPTR kX T DPTR fla a6 7 (PC) — (A) + 2
(
JZ rel EIERNES 2 2 (
|

(PC) «— (PC) + rel

INZ rel ZUNARARE TS (PC) — (PC) +2 2
IF (A) <> 0

THEN

(PC) < (PC) + rel

CJNE A, direct, rel Fmes 5 Bk TR, ASENN TS (PC) — (PC) + 3 2
IF (A) <> (direct)
THEN

(PC) — (PC) +
relative offset

IF (A) < (direct)
THEN

(C) « 1

ELSE

(C)<0

CJINE A, #data8, rel g 8 AL R LLEL, ANEN R (PC) — (PC) + 3 2
IF (A) <> data
THEN

(PC) — (PC) +
relative offset
IF (A) < data
THEN

(C) 1

ELSE

(C)<0
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relative offset
IF (Rn) < data

THEN

(C)«1

ELSE

(C) 0

CA51M020XX
CJINE Rn, #data8, rel | & fr#s5 8 AL L EIELLEL, ASENE 2 (PC)— (PC)+3 2
IF (Rn) <> data
THEN
(PC) «— (PC) +

rel

CJNE @RI, #data8,

[]#% RAM H0, ANSENFER

(PC) «

(PC)+3

IF ((Ri)) <> data

THEN
(PC) «

(PC) +

relative offset
IF ((Ri)) < data

THEN

(C) — 1

ELSE

(C) 0

DJNZ Rn, rel

A 1, EEER

(PC) «
(Rn) —

(PC) + 2
(Rn) - 1

IF (Rn) <> 0

THEN
(PC) «

(PC) + rel

DJNZ direct, rel

EAMAE IR 1, AR

(PC) «
(direct) « (direct) -

1

(PC) + 2

IF (direct) <> 0

THEN
(PC) «

(PC) + rel

NOP

M

SHRAE

(PC) «

(PC) + 1

>

AR BIRIE RIS

CLRC

JEREALAE

C) <

CLR bit

5 BRI AL

bit) «

0

SETBC

Rtz VAN

C) <

SETB bit

B E R

C.

it) —

CPLC

BEAL ALK

C

()

CPL bit

BT 3R

ANL C, bit

BERLAL AT BRI A 5

C) «

C) & (bit)

ANL C, /bit

A A RN B A g S S AR

C) & /(bit)

ORL C, bit

A7 57 R0 LB i hik i ke E

C) «

ORL C, /bit

HESLAL AN B b7 1 S A5 AH B

C) «

C) | /(bit)

MOV C, bit

LA IE N BERLAL

t
) <
t
) <=
C) <
) <=
) <=
C) <

(
(
(
(
(
(bit) « /(bit)
(
(
(
(
(

(
(
(C) | (bit)
(
(

bit)

S ITNININDIN| A A
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CA51M020XX
MOV bit, C HEAT A7 36 N B3 b7 (bit) « (C) 2
JC rel HENIALN 1 MR (CY=0 INEER, =1 H1%) (PC) « (PC) + 2 2
IF (C) =1 THEN
(PC) — (PC) + rel
JNC rel HERLA M O MR (PC) < (PC) +2 2
IF (C) = 0 THEN
(PC) — (PC) + rel
JB bit, rel ELEHIEA A 1 R (PC) — (PC) +3 2
IF (bit) = 1 THEN
(PC) — (PC) + rel
JNB bit, rel BELEHIERL A O U2 (PC) < (PC) +3 2
IF (bit) = 0 THEN
(PC) — (PC) + rel
JBC bit, rel BEHAEAN 1 RS, EAEE (PC) — (PC) +3 2
IF (bit) = 1 THEN
(bit) — 0
(PC) — (PC) + rel
kRS
ORG BB R i ik
END b EVEACRE S5 R
EQU 5 SUHHL
SET E SR
DATA 250 kit e
BYTE Br RS EME
WROD YRRl
BIT o5 fo7 M kB 4
ALTNAME F B & X2 BRI 7
DB U — YU B A7 Ak X 25 3 T T B die
DW o — HUE B 776k [X 2 8k 7 A B
DS TR — AL (A7 X Bl AR 7
INCLUDE W — MR SCEEAFE P
TITLE NS AR AT
NOLIST TG B AN = AL B R S0
NOCODE FAFICET, SR NI AP A i B
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