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UART1 TX/I2C SDA/ADC[17]/P2.1 P0. 5/ADC[9]

[]
B

PO. 6/ADC[8]/PWM[0] A

]
B

UART1_RX/I2C_SCK/ADC[16]/P2.0

P0. 7/ADC[7]/PWM[1]_A

7
B

RESET/ADC[15] /PL. 7

]
B

P

—_

LED RGB B/PWM[2] B/ADC[0]/P1.6 - 0/ADC[6]/PWM[2]_A/LED_RGB_A

ADC[51/PL1 [
ADCI41/PL2 [
apc(31/pL.3 [3]

PWM[1]_B/ADC[11/PL.5 | o]
PWM[0] B/ADC[2]/P1.4 E|

& 5-1-4 QFN20 3 %@
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voD [_{__ (::) _jij GND

UARTL_TX/12C_SDA/ADC[17]/P2.1 | 2 7_| PO.6/ADC[8]/PM[0]_A
UART1_RX/12C_SCL/ADC[16]/P2.0 | 3 & | po. 1rancrryiemipey
RESET/ANGLIB]/PI.T | 4 5 | PL.0/ADCI6]/PWM(2]_A/LED_RGB_A

& 5-1-5 SOP8 # &5 A&
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voo [ 1 E::) g |

GND

UART1_TX/12C_SDA/ADC[17]/P2.1 | 2 7 | po. o/ancr141/INT0/32K TN

UART1_RX/12C_SCL/ADC[16]/P2.0 [ 3 B | o iAne et o e e
INT2/ADC[12]/P0.2 | 4 5 | p1.0/ADC[6]/PWM[2]_A/LED RGB_A

& 5-1-6 SOP8 &5 &
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& 5-2-1 5|jfER
5 5 BERAR =1 RAThRE

|88 |a| & |® |3

1 1 1] 1 1| 1 |vDD Ok L O it A
WX 1/0 1
ADC DL TE iy A\

2 2 2 | 2 2 | 2 | P2.1/ADC[17]/12C_SDA/UART1_TX 12C f& 4 1
12C f& 4 11
UART1 #4111
WX 1/0 H
ADC HHLETE A

3 3 3| 3 3 | 3 | P2.0/ADC[16]/12C_SCL/UART1_RX 12C &4 1
12C A% 4
UARTL A&% [
WXL 1/0 1

4 4 4 | 4 4 P1.7/ ADC[15] /Reset ADC BEFLE 1B S\ BAXUA 1/0 H
TR 52 Aoz A
XA 1/0 1

5 5 5| 5 P1.6/'/ADC[0] /PWM[2]_B/LED_OUT_B ADC LB IE R XA 1/0 1
PWM2 {5 5t
XA 1/0 H

6 6 6 P1.5/ ADC[1] /PWMI[1]_B ADC BLfLIEIE R HAXUE 1/0 1
PWM2 {5 S
WA 1/0 H

7 7 7 P1.4/ ADC[2] /PWM[0]_B ADC BB IE R XA 1/0 1
PWM2 {5 S5
WEHAXA /0 1 ‘

10| 8 P1.3/ADC[3] ADC KL WX 1/0 H
XA 1/0 H .

9| 9 P1.2/°ADC[4] R —— EAHXLE 1/0 [
WEAXA /0 1 ‘

8 | 10 P1.1/ ADC[5] ADC R WX 1/0 H
XA 1/0 H
ADC HEALE TE A .

11| 11 | 8| 7 5 | 5 | P1.0/ADC[6]/PWM[2]_A/LED_OUT_A 5 EAHXLE 1/0 [
PWM2 {5 S
FRIAT A7 R B
XA 1/0 H

12| 12 |9 6 6 P0.7/ ADC[7]/PWM[1]_A ADC BLfLIEIE R HAXUE 1/0 1
PWM1 {5 S
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A 1/0 1
13| 13 |10 8 7 - | P0.6/ ADC[8]/PWMI[O]_A ADC BEILE B SN @A XA /0 H
PWMO 15 5%

14| 14 | 11| 9 P0.5/ ADC[9] A /0 H @ X 1/0 1
- - . 1H [=]
ADC HEHLEE i A\

15| 15 | 12 | 10 P0.4/ ADC[10] A /0 H @ X 1/0 1
- - . 1H [=]
ADC HEHLEE f N

16 | 16 | 13| 11 P0.3/ ADC[11] AR /0 & X 1/0 [
- - . 1H [=]
ADC HEHLEE i N

19 | 17 4 | P0.2/ ADC[12] R oD @ XL 1/0
- - - . 1H [=]
ADC BELFE E 5 N\

WA XA 1/0 H
ADC B TE H A\
18| 18 | 14| 12 | - | 6 | P0.1/ADC[13]/INT1/32K_OUT INTL IS S SR 1/0 1
fIR% IR 32.768KHz 15
&

JERXA /0 1
ADC HEADLE TEI A\
17| 19 | 15| 13 - 7 | P0.0/ ADC[14]/INTO/32K_IN INTO ¥ N5 5 JEHXA 1/0 1
I IR 32.768KHz 15
S

20| 20 | 16| 14 | 8 8 | GND R R 3 7 LR b 5]

w1757 R L FE i B 7 7% J2e 15-2-6
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CACHIF CA51M020XX

6 HRAFEZR (CPU)

6.1 CPU &4

i

L 4
*
*

CA51M020 F 415 F R H HH 3) 8051 CPU, 5 JFK ) MCS-51 5 2 4E 56 &4t A . CPU RJH/K L4544,
0L, HUJEIY] 80561 CPU Hiz AT FZ ELARiHE 8051 ALFHZRER 10 1.

CPU £ LA F 51

1T 8051 CPU

MR 8051 545, MRS EM
W DPTR, AJ AT #dfs ok #A%

6.2 FAFAHIE

o FERFITH¥EPC
FEFiH s PC 271725 N 16 i1, &L TR SHATIT a5 fras, Bi%E T aiht, B LR
m G5, PCIHAN 0, B HUNEHIE G TR

e Ein# ACC
Rt ACC & — M L HIZ A4, 159 RG TR AN BEGMBNery, & M TAARE ARSI
BRI S AR

o EHAFMFHB

B £ efiridia HA TR A ACC Bl A {# F . MULAB #5412 ACC M1 B f 8 (i L7 5 XU, FrfFii 16 fik
PR 7 AETRAE A TR, w7 E/E B . DIV AB #5411 B LA A, BERIAAUE A T, REUEIRAE B
W, 5 {7es B BT LLRIARIE A B 7 A As .

® MERRTEER SP

HER RS SP R — A8 M TR W fEds. Efn RTINS RAM b 6L E . R4 Bfi)s, SP I
AL O7H, (EF3HERRE S Bt O8H $ITTT4R, %518 08H~1FH Hou7r @ T LAESfrasdl 1~3, #1E
P BT B L IX, B i SP 38y 80H BB KN EL .

® ¥iE+k4t DPTR

H¥uta% DPTRO/DPTRY 2 A 16 (& HE 748, BN AL 11 & /748 H DPOH/DP1H R, A1
2 f7 4%l DPOL/DP1L %7, i#id DPS(PSW.1)n]ik 4% {# § DPTRO/DPTR1. %4 DPTR RE] LAMEN—A
16 727 A7 R AL, Wm] DUE N 2 NMlSL Y 8 £ %5 745 DPOH/DP1H 1 DPOL/DP1L AL EE.

o CREFFA PSW
IWEH 4 PSW 52 CPU (KPR F 4% . £ CPU MRS HaE B HIcHIy, XN PSW RS2 K%
A

14



CACHIF CA51M020XX

# 6-2-1 Ehngs Acc

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

VIt o | o | o | o | o | o [ o | o

*6-2-2 BRHEHFESB

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

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

81H 7 | s | s | 4 | 3 | 2 | 1 | o
sp 5p(7:0]
R/W R/W
VIt o | o} o | o | 0o | 1 | 1 | 1

+ 6-2-4 HAEF4+ DPOL

82H 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
DPOL DPOL[7:0]
R/W R/W
W o | o | o | o | o | o [ o | o
* 6-2-5 HIE 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
84H 7 6 | 5 | 4 | 3 2 1 0
DP1L DP1L[7:0]
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CACHIF CA51M020XX

R/W R/W

M E o | o | o | o | o | o [ o | o

* 6-2-7 ¥ HEI54T DP1H

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

WIHEE o | o | o | o | o |_0o [0 | o

* 6-2-8 REFHFH Psw

DOH 7 6 5 s | 3 2 1 0
PSW oy AC FO RS[1:0] ov DPS p
R/W R/W R/W R/W R/W R/W R R
VIl 0 0 0 o | 0 0 0 0
(D& Rt PLFF5 i B
B bR EAL
7 cY 0: HARBEZHZE Y, BANMBHERKE
1. HARBGEHEIEHEY, AhsEa kA
A Bt 7 AR AL
6 AC 0: HARBZHIEHEY, WA R SEM KA

1: HRBOZIRIZE A A5 B A SRS R A

FO #3 &AL
FH P e bR EAL

RO~R7 & - JLIE AL

00: U1.0 CHI}E] 00H-07H)
4~3 RS 01: TU1 (W3] 08H-OFH)
10: 712 (WL 2] 10H-17H)
11: JG 3 (WS 2] 18H-1FH)

i AR AL
2 oV 0: WhHmH KA
1: A &kE

1 DPS DPTR E#EZ /748, 0 JiE+F DPTRO, 1 A&+ DPTR1

BT
0 P 0: Fhnds AMEN 1 A ECA B
1. Fhnes AEDN 1 A BON T

16



C/ACHIP

CA51M020XX
R 6-2-9 F1E 3% SPMAX

F3H 7 6 | 5 | 4 | 5 ) 5
SPMAX SPMAX([7:0]

R/W R R R R 0 - -
Bl 0 0 0 5 5 - -
firtir ) e

7~0 SPMAX A7 s SPMAX FFid 5% SP Bt KAE, FI P ERN AR R il & E & es KA A

B i HY XU

17




C/ACHIP

CA51M020XX

7 FERARS

7.1 BEVIEIE 5% (RAM)

CA51M020 H41:8 v #2144 T 256 7715 N #8 RAM 1 256 7177 RAM, 74 s ik /3 B fn F

® K7 128 AT HIAE RAM (Hilik: O0H ~ 7FH) nJ B2 3- bk Bl [a) 2 341k

® =f 128 FATAE RAM (Hulik: 80H ~ FFH) K felal# k.

® S 256 7T/ RAM (Hifik: 0000H ~ O0FFH) wlidid MOVX 484 1Al 3k

FFH
512851
ZERAM
==l
80H
7FH
K128
ZERAM
=BTl
it
00H

S ey =2
-]
k=il

B 7-1-1 RAM HREZEHE

18

FCO8H

8000H!

OOFFH|

0000H

T EREDEE
iran
MOVXIESS
bl

2567558
RAM
MOVXIESS
il




C/ACHIP

CA51M020XX

7.2 FRINRET /4% (SFR)

CA51FM020 5185y #fit 1 3t 754% 4t 8051 1) SFR 4341, SFR 1 i 128 “7745 4 6 RAM 3L il i hi: 80H ~ FFH,
HEEE#ZTHE, SFR MLk 7-2-1 FiR.
K721 FRIEEHFER (SFR) BUHR

CIEDAS S 8 ZNEILDAS S S
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
F8H - - - - - - - -
FOH B - - SPMAX - - - -
E8H LVDCON RCCON - - - - - -
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 #ilit == [H AR, CA51M020 FR %1t F7E4MB RAM Huhl 2= [0 38 0 14 AR TR o 78, 7 B4R
WRINfE 2 A7 AW L SR 7-2-2 P o
R 7122V BRRII R AR R
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 P10OF 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 Po4cC 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 27 f7-fifi 2% 4KB, KT 1000 IREE#E. N E 512Byte EEPROM, KT 100000 X EE#E, HT

A7 At i L 7 B ORAT IO HRE

[ ]
HEAT, WA—RMEE N 32 745, ALHHFWEN, BIRE RIERR T
TUASAL, AT T BRSNS
® EEPROM H#FANTUALAL, TUR BT HERRAE i NAAL, A5 TR /N 82 745, B B AE LATU N B AT,
WK N 32 745, RLHHFNEN, IRERIER T
B, TR B SR S
7.3.2 EEPROM 1 MTP &FF#Hiid

MTP /7 il s B T DU TR BEAT B R R AR I /N, REDTR/INA 82 3711 . HHRAE LT #4E
(T Bt R ERAE AN TR E LA

£ 7-3-2-1 4775 MECON

(T EE - R AN 2 LN

FCOOH 7 6 5 4 3 1 0
MECON DPSTB BOOT
R/W R/W R/W
WILE1E 0 0
(e TRe) (DKSRE) B
7
IDLE/STOP #3X N EEPROM 1 MTP 3 A Ml AR ASE 2042 1l 1L
0: IDLE/STOP &3\ F, EEPROM Fl MTP 4bFIE# TAEMZ
6 DPSTB 1: IDLE/STOP #5\~, EEPROM Fl MTP 3t N\ FEARAH =
A 7T I DPSTB=1, 4.5/ #A IDLE/STOP #4(, EEPROM Il MTP 7 /Giif N HENE
20 2 B H IDLE/STOP #E2, EEPROM FIl MTP ¢4 /a1 18 Hi FEHR A .
5~1
W BB NG T 8 378 R A3
0 BOOT 0: HEALGRRT I MTP &3 31847
1: ENGFEF M XRAM J3 BhIEAT
K 7-3-2-2 FF785 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

W - : - 0 0 o | o
o5 IhKiine L
7 .
6~4 - -
3 CLRPL | i%[% EEPROM/MTP latch 345
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 S
2. i S GA T CMD (RIFIES G 155 FSDAT 54k -
3. EEPROM /1% J5 A&
& 7-3-3-3 A /788 FSDAT
FCO2H 7 | | 5 | 4 | 3 | 2 1 | 0
FSDAT FSDAT[7:0]
R/W R/W
Iyl o | Lo | Lo | o | o o | o
w5 RS i
7~0 FSDAT EEPROM/MTP Z4f 75 1745
& 7-3-2-4 FHFH 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
(4 s | 1
Bk
0 Lock 28H: %} EEPROM/MTP 1 4 FE X fift 4
29H: Xt MTP fiEt
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CACHIF CA51M020XX

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

BERAE
7~4
3 FLKF A mFR X ARBAR &, 1 RN AR
2 PLKF FEF X fRsibr £, 1ROt
1 DLKF IR X aibed, 1 RoR Ot
0
R 7-3-2-5 FHE 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 R
FARHLLESR 525 4748, 5 FSDAT $#RAERS, Hdia S5 N\ PTS[5:014H5C ) EEPROM/MTP 7 4%
A7, PTS[S:01% RESE bR S #E MM 6 1r: RIXE AN, THEE BN page Hilik
13~0 PTS PTS[13:6].
FEREE . T YRR A U BT B VK PTS Huhik, RS HURIERT, TRl R B i
B A 10 g bk 44 1 BT
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C/ACHIP

CA51M020XX

7.3.4 EEPROM %4515 12

& EEPROM TR

W, FHEEEHEM EEPROM 55 n T, FRFM0TF:

unsigned char i;
unsigned int address;
address = 0x20*n;
FSCMD = CLRPL;
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;
FSCMD = 8;
PTSH = (unsigned char)(address >>8);
PTSL = (unsigned char)(address);
FSCMD = 3;
LOCK = OxAA;

/1 ¥EF% Latch 50

/I ek
/I EARAT bk

[/ Sttt

[/ EARA bk

[/ V& CMD.N.0
//EEPROM fif4ii

/L BB latch
[/3EE S

[/ SRRk

1/ B E X B R &
//EEPROM JI4

g&‘-’ ﬁ/%"gl’i:()\ 1. 2. o

& EEPROM 7B \HIE

B0, 4% EEPROM AL J9(0x20*n) 5 N HHE OxAA, FEFU1R:

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

FSCMD = 0;

LOCK = 0x2A;

PTSH =0;

PTSL=0;

FSCMD = 8;

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

FSDAT = 0xAA;
}
PTSH = (unsigned char)(address >>8);
PTSL = (unsigned char)(address);
FSCMD = 2;
LOCK = OxAA;

//E CMD N0
[/ = 8] fid ot
//% & page latch #cif bk
//% & page latch #cif
[/ VB R latch

J[ESEE N 1 page

[/ B E s bk = 8 A
[/ Ve B E s E LI 8 i
[/EESmA

//EEPROM JIIEi
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CACHIF CA51M020XX

AL :

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

2. HEZLGALHN, Him BB, 25 FSDAT J57, 15 E &7 45 PTS = H 512 .
3. HIFGARFELITINEN,, FFRBTGA 32 F e

& EEPROM it ¥ 4%
Bihn, MR n A B S Length DN EE 3 dataBuf, FEFFU0 1

unsigned char dataBuf[32];

unsigned int i;
FSCMD = 0;
PTSH = (unsigned char)(n>>8); /A
PTSL = (unsigned char)(n); /A S A Aptth 1k
FSCMD = 1; /1T AR
for(i = 0; i < Length; i++)
{
dataBuf[i]= FSDAT;
!
FSCMD = 0;
LOCK = OxAA; //%F FLASH Jingf
AL :

1. Hifhfn=0~0x1FF, /& Length=1~0x200.
2. LN, R %A R WS B EFSDAT s 155 a7 s PTS =5 H 308 -
3. HUHEEH A ZELL T BT ] AR S R T -
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CACHIF CA51M020XX

8 T RS

8.1 ThREMIfr

CA51M020 # A Fr A — M sm M b Wizl 248, A7 7 DA n, AR DA S Tk, &40
TR 2 2Pl se . RSP ITIRARA ML) b B E AL P REREAL. iR . CPU fE
W 2T A, 3N T2 R G R R TR S5 AR T, BB RETI #84 JE K IR [ Fh T RS o« an SR R AT 2 AN 20
FAAERIER, CPU KRS B E I W S IR IR AR S AR ], MIARSEEATTH B 2R a4 (R A
F ik AR D AR

8.2 H g
IE Ip RS 2% hir
INTO [ EA o
INTOEN — J o
TR0 ] tﬂio
INTL [ I
INTIEN — /
TF1 7—\
ET1 — 4
INT2 7ﬁ
INT2EN — y o
N3 [ &
INT3EN —| / o. v
INT4 | z
INTAEN — > o
S E
xR 8-2-1 FiriZEE
8.3 FMMER
% 831 FfmER
o g7 o BTYR I B RIS
INTO INTO 03H 0
TFO ENTEE0 OBH 1
INT1 INT1 13H 2
TF1 ERTE 1 1BH 3
INT2 A A 2/UART1/ ADC Tt /PWM F1 1T 23H 4
INT3 A3 3/TMC H ik 2BH 5
INT4 AT 4/WDT HiT/12C HT/LVD H T 33H 6
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C/ACHIP

CA51M020XX
8.4 rhMriZ TS
K841 HHERIE
A8H 7 6 5 4 3 2 1 0
IE EA INTAEN 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
P 5 L5 Yi
4 J5) P T e A r
7 EA 0: KM
1: 4TJF
R 4 AR RN (R IT 4 T WDT/I12C/LVD/ AR KT 4)
6 INT4EN | 0: K
1: 4TJF
ik 3 fEREAR AL (T 3 AT TMC/AMEE R 3)
5 INT3EN 0: XM
1: #7F
T 24 REE AT (R B2 A UARTL/ ADC/ PWM/4MFR BT 2D
4 INT2EN | 0: %
1: T
SE I i L eI A B P o
3 ET1 0: XH
1: FHF
il 1 AEREAREI AL Crp T 4 FH T 4 T 1)
2 EX1 0: <
1: #9F
SEIS #45 0 rhIbTf B 2 AL
1 ETO 0:
1: 1JF
il 0 fEREAR I (Il 0 F T4 T 0O
0 EXO 0: <
1: F7F

wlt: NE HIEREFE I LR T g 2 1Y, 25 PR H) BT KR IT I T T Bl BTFIRAfEE T B 2 HYH
B, /T E INT2EN 71, EPIEQ (Sf36H117 2 (EGEN;) 2Ky 1.
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C/ACHIP

CA51M020XX
K842 HHFHRIP
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 b
5 PX3 0: fiR%edk
1: m=foEd
HT INT2 AR 2e g dE il AL
4 PX2 0: fHR%edk
1: m=fRER
SEIS 3% 1 0 Se s
3 PT1 0: fILLSEL
1: mfhdedk
AR IR 1R e AL
2 PX1 0: fRARSEk
1: ek
SEM 25 0 fL5E gz L
1 PTO 0: &R ES
1:wfh ek
Ah N 0 1 S g g il L
0 PX0 0: &AL e
1: kg
8.5 SNk
8.5.1 M W+ 44

B 7 FrifE 8051 [ INTO A1 INT1 LLAN, RGUIEY & T 3 Nl AL INT2~INT4 1 A4 R BEASSMEE
Wr&B AT LLHF STOP #sMefif. EPIF 24 INT2~INT4 B WRtRAS 257 8% o INT2~INT4 X B ) &AM AC B 7717 4%

9 EPOCON~EP2CON.

Hr AR N G BIE . INTO(PO.0). INT1(P0.1). INT2(P0.2). INT3(P0.3) .

INT4(P0.4). INTO~INT1 A%

B ETHEECT B bR T, INT2~INT4 w8 EAHE . N BRI BN ik % K
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C/ACHIP

CA51M020XX

At

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 & 78% EPIF
D4H 7 6 5 4 3 2 1 0
EPIF EPIF2 EPIF1 EPIFO
R/W R/W R/W R/W
W 0 0 0
B4 RLAF 5 L
7~3
2 EPIF2 MR T 4 TR EAL, B 1EE
1 EPIF1 AT 3 AR EAL B 1TTER
0 EPIFO AR T 2 AR RAL, B 1EE
% 8-5-2 & {7 8% EPCON
D1H 7 6 | s 4 g 2 1 0
EPOCON EPIEO EPPLO
R/W R/W R/W RW
BIUG1E 0 0 0
D2H 7 6 5 4 3 2 1 0
EP1CON EPIE1 EPPL1
R/W R/W R/W R/W
4G 1E 0 0 0
D3H 7 6 5 4 3 2 1 0
EP2CON EPIE2 EPPL2
R/W R/W. R/W R/W
BIUEE 0 0 0
wiE: FEA “n” Fo 0/1/2
Bithi 5 B B
AN A e L
7 EPIEn 0 KM
1: #TJF
s n=0/1/2 7} FIXT I SF e 8 2/3/4
s EPpLn A v W ik R A AR AL
00: LJHH
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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; /5NER T 0 R TS| A PO.0, #EE PO.O N A ThAE
EX0 = 1; //INTO H 7 fifi i
IEO = 1; [/ R T O fili A
IT0 = 1; [/BEE N B b
EA=1; /W R

1

void INTO_ISR (void) interrupt O

{
[/ BT 0 H B IR SR

1

& SR 4 EElBIRE
PASNER R 4 Jyfl, VB PO.4 AR KT 4 b Wk N SHIRI IR S AN A Ik 4, RRFPINE:
void INT4_init(void)

{
PO4F.=1; [/ E Po4 i N 5| I
EP2CON = (1%<7) | (N<<5) ; J/N=0 TR/, N=1 TRl N=2 U il &%
INT4EN = 1; //INT4 Il fifi e
EA=1; /] W R
1
void INT4_ISR (void) interrupt 6
{
if(EPIF & 0x04) J/FI AR R BT 4 A BT AR
{
EPIF = 0x04; [/H WA ES 175 0
[/ T 4 b R S5 R
}
1
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CACHIF CA51M020XX

9 B RE

9.1 K& RGENH

CA51M020 FF1t5 v 3452 HF AN I Bt -
® N & 8MHz RC k¥ #%
M E 128KHz RC R #%
®  HRANAT 32.768KHz f AR A%

CKCONIOL v pivzeo)
IRCH
(8MHz Internal RC — CPU
Oscillator) Clock
Divider
Shik
(TIMER. ADC.
I2C. UARTH)
» 1/4
IRCL
. FLASH
(128KHz Internal RC
Oscillator) CKCON[1]
T™MC
1
XOSCL |
32KHz External
Oscillator)
»01
10
WDCON[7:6]
00
»01
PWMNCON[1:0]

911 KHEMEREE

F P RIS (8 PRSI B, RS I AR AT L RET T Bk P, AT AT LRSI I D #E . IRCH/IRCL
BRIl e BN R GEN B, A EE RN AM B, (E AN YR, PG S SN A
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CACHIF CA51M020XX

9.1.1 B5hEHBIRE X

B8] iR
IRCH M & 8MHz RC 1R % 2%
IRCL P E 128KHz RC k¥ 2%
X0SCL AR 32.768KHz L AIR T B

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

IRCH &8 v FHLF BRI RGEI B, RIS 25 47245 CKCON ) IHCKE A7 4T FF 8 GH] . & F i) J5, IRCH 4
FIZIEN 8MHz@5V/25°C, B 410k FE H12% -

9.1.3 NE 128KHz RC %% (IRCL)
IRCL T3 %7 77 #¢ CKCON ¥ ILCKE 14T FFEL 4 . IRCL ¥ AZ Gib £ 1] SEIL R A I 6

9.1.4 4 32.768KHz k1R (XOSCL)

XOSCL F:Z &AMy TMC (it il F TS v, SEBUR ah i B D . XOSCL i id &7 47 4 CKCON ) XLCKE
PEATIF BRG], BE R 2, XOSCL IR I 8] LLAT K, RLI G2 1 #7474 Reis BIAE €, 5N I 75 BE45 45
XOSCL i et FasE Ja A4 T LMHE H .

#it: SfEE 32.768KHz EE# I #/(XOSCL) A & 4F ik B 9 7 Gl £

25PF
0OSCI 1
0
O [ 132.768KHz
: i
]
OsCa i -
25PF

& 9-1-4-1 XOSCL L% B B&
FEERE. . 1 B HR 17 2 S HG AT - E B, R IR ML 25 IR 7350 85 /- VSS G

32.768KHz 1175 g 1R ZK A& ] B 12 3mmx8mm g HiEA 1% .
2. LI | BERITC IS H AN S, (A S g IR 1E B 5 7 240 ] 58 75 BEAE 20
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9.2 Br¢hiEflFraitid
+ 9-2-1 FF74% IHCFG

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

R/W R/W
It 0 o | o [ o | o | o ] o | o
figms (K= i B

7~0 IHCFG IRCH A R i #2717 2%
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ACHIP CA51M020XX
9.3 R4

RGN B B %5 77 45 CKCON. CKDIV 5Eff. it Xy /e, nlLARMB E S e mIroc. R4
B A (1 1) R 93 SR

RGP A BE Rk IRCH AT IRCL, EHUR, BUOARI RSN #H IRCH, JfH CKDIV {Ey 1, RI&
il b B ERIN Y IRCH [ =208, 41 CPU HRiAT T mAiR, el & & CKDIV K 0,

9.3.1 RGN BiEiHE

RGN phai e LI 9-3-1,

SCKS
49 i R Gl CPURY %P
- 1 — 25674
= STOP
&
IRCH =
a
5=
[}

& 9-3-1 RGEREHEEHIE

9.3.2 RGN Bl &F AL

£ 9-3-2-1 F17£2% 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
WILHH 0 0 - 0 - - 0 0
fr g = g5 i
IRCH {5 B 47 il iz
1: 4TJF
7 IHCKE 0: KM
AVE:
ZfL 1 BT IE, (HA21%07 % 0 I, WIRR % HA LA FE T %0 #1R,
2 E IR S T T
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CACHIF CA51M020XX
IRCL A5 G421 o7
1: #JFF
6 ILCKE 0 KMl
A
ZAT 71 B, BIEERBRITIF, (H2Z00 %0 B, QIRF L2 H AR LEFE T %0 #,
IZI IR S FT T
5
XOSCL i 1 R 425 il 31
4 XLCKE 0: XOSCL i 4 5 ]
1: XOSCL 4417
3~2
TMC T Bk
1 TMCS 0: 1%#% IRCL
1: 1%#E XOscL
RGBT BhIE RN
0 SCKS 0: 1L#% IRCH
1: %45 IRCL
& 9-3-2-2 T 78 CKDIV
COH 7 6 | 5 | 4 | 3 | 2 | 1 | 0
CKDIV CKDIV[7:0]
R/W R/W
o o | o] o [ o ] o [ o [ o [ 1
fr g = R f55 B
RGBS B3 AT
00H: AN7345
01H: 2 74
7°0 CKDIV | 02H: 3 7}4
03H: 4 734
FFH: 256 74

wlts L JE RGNSy 2 M0 IR 7 BB 8MHz 1T, 77 22 CKDIV i 2% 8’h00;
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9.3.3 RGBTk R BIE

*

WE RS54 IRCH
W B RGN IRCH, FEFIT:

#define IHCKE (1<<7)
#define CKSEL_IRCH 0
void Sys_Clk_Set IRCH(void)
{

CKCON |= IHCKE;

CKCON = (CKCON&OXFE) | CKSEL_IRCH;

//FTFF IRCH Ff 4
/% & % 4 w4 A IRCH

WE RS 8A IRCL
W B RGN IRCL, R

#define ILCKE (1<<6)
#define CKSEL_IRCL 1
void Sys_Clk_Set_IRCL(void)
{
CKCON |= ILCKE;
Delay_ms(1);

CKCON = (CKCON&OXFE) | CKSEL IRCL;

//3TFF IRCL Fif 5
J/ERE IRCL JGZERT 1ms,
//% BNA G 4 A IRCL
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CACHIF CA51M020XX

10 rEEMBAL RS

10.1 tH RS

£ CA51M020 Z 41t /i VDD i1 VSS 5 Al 32 N\ 2.2V - 5.5V (K HLIE, It E 5 A) B 400 1 N B8 S At
WARGMEE ., FEERMNZE, ARMMEEEELT, S BT RR AR M AR, BAiEEER
SRR,

A WA it T BANDGAP #:4EdE, /£ ADC W2 i [his LVD H S5 F3EHEE TR JA .

B 10-1-1 & 4L s Y s Bk

vCC MCU

-~

10UF
104

j_ VDD
L

VSS

E—

P 10-1-1 i85 4k B, g 7Y e o 1]
FERRE. 1. L LR, JERZE 10UF 7104 2580/ (18 L EEFREE, S AJ 205, I i 2 035008 5]

ST T T T RESFECEH L FS7 7 -
2. BILL BEE R TG ZHR S, RUGIHE L (FH B KA A Js (i 2 3 ] E i BEAE 2
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10.1.2 PEPEHE B R TS

# 10-1-2-1 F1£8 PWCON

86H

| s | a4 3

PWCON

FLEVEL[3:0] VREFS

R/W

R/W R/W

EaLETiEs

g
e
Jo

A

774

FLEVEL

WHRELHEHLIE (Bandgap) fi th F B4 i1

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:
L

0.825V
0.850V
0.875V
0.900V
0.925V
0.950V
0.975V
1.000V
1.025v
1.050V
1.075V
1.100V
1.125V
1.150V
1.175V
1.200v
FEHEE L HZME, AT 2

VREFS

22 LT I SR B 1

2-0
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CACHIF CA51M020XX

10.2 B RS

CA51M020 R4 F A Z AW IAMBE A0, Wl 10-2-1 fros.

POR reset

BOR reset

A reset

VDD

521
B Reset to
% modules

auTquo)
SNOUOIYIULG

Clock Sources

& 10-2-1 B RGEHE

e LtmiFfr (POR)

ARG 2IEHT BT R R, 7R 2 A REIA S IR H A AR R . A R AR L T s HL s VDD,
LR TR EAER, EREAES AR

b AR AT HL R BE S ORUE O P A b HE AR R Ak T RALYGE S A B HUR BEIE M — > SN IR E RS TTIRIE AT .
FAEEAE T WA R N TR ETE,  DAORIE E S B A S AU e 6 32E A AR E B TARIRES

VRO N
VLypoL L AT
VDD/VLDO
3 twvs i I‘twvsI
VPOR 3

twvs: ZF{FHEFRERE
A 10-2-2 B BRI & HEITE
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CACHIF CA51M020XX

o HEKEfA (BOR)
A5t R AL, AT DU R 3R A r PR v (1) 0 32 2 T4 B S AR ) I TINE 5 5 . — EURILAJ sk VDD
EERIZE AR, AU A S AL A R G AR IR AN LW 808 R 5 AT R

o (REERM
R SR (LVD) W] BLE 2 A TAFRA T 22 % f i i 5 VDD 24 VDD Ik LVD B¢5E A3 H T
i 20us Wil LU A B AR S (T2 LVD WE NE AR D .

o EHITARM
BV E R 8 7 DT AR AL PR AR HAT HE 2 IO O, B G R ACE, W ARG 10 g I A A R R I 18] B A AR A
B Werbh= A8 AE 5. EREMR, BIER SSEXAN, P& &N, HEIREITE.

o KRNI
R T UAERE P R AT L. I8 RIX) PCON Zrf7 st i) SWRST 25 1, CPU " LUA T B A7 454 .

FHEEEEAEEN A B, LVD M WDT EAAGEE AL ARG ik, (Ha] LEALIHAh A g (] in:
WDT 47724 5, WDT Btk f S0, WDT 27w B R EFEAL 2 RPIRE, H WDT ZAMI BB 4SS
£77) o LVD/WDT Flik SN #ARE B A ik . WEN G, ¥ BOOT B & 15 Ml (14 B T 151517 .
i SN A2 G, PC #43E m ik 0.
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CACHIF CA51M020XX

11 R EHE

CA51M020 #4)ith Fr A =Fr AR BT FERE: IDLE #5230, STOP #:l, {Rikiz1T#is(. IDLE Falif R4t
hi#e/h T 33uA, STOP IS ARG IAE/NT 7TuA, fREIZ AT T/~ T 120uA.

11.1 IDLE £

7t IDLE #F, CPU ¥f% 1k TAF . #E N IDLE BHT, BR 1 8, AR B4 AR 4 75 2 41 n £ ¢ 1,
DIEHTE IhFE. [FIFEHh, 3 IDLE BHT, wlARYE 7 e O FE e /M . T4 AE IDLE RS T
TS8R AT PAIE 5 AR o

WEBEN IDLE BUHT, FEILEE — FH72% IDLST UDLSTH F1ADLSTL) , Wi i fi#l -0, & &
N IDLE # )5, CPU ¥ 1EH #E N IDLE #iX. {15 IDLST MIfi A4~ 0, B A ¥ E N\ IDLE #: X A#1E,
CPU A&t N IDLE #5X, 124k a5 B e 1B TAERE . SR 7 75 Je 3t IDLST XA 1 Al b 2 56 Fi
T EF X E 3E IDLE # B 1.

P AL FAF R AT vh W s R AR e BEES o TR R EE CPU 5, (B BRI IR N By R 5 i 7 12 T
HENZH W RS FET - B PR S R T JE, SR T B IDLE $84 A1 4 . I8 i IDLE Bk, IDLE
Pk HaEE .

i EVERAE, BN IDLE A4 25 I /5 2 5P 5% nop 5%, B I RE e H i

11.2 STOP &=

STOP #i:{/& tt IDLE SR JE VR R THAE R . STOP A alrT b5 1k T il (036 b)) RIS b= A ey
. Wi WDT A TMC &b T+ IFIRAS, WIE A 148 A (I Bh B0 Ab T TARIRZS, 7T DA IR OC ] WDT Al TMC
DA ThEE

LT IDLE #53K, # A STOP #izlhl, FE LA FE STPST (STPSTH M1 STPSTL) #f74s, #HAE 111
RIAEAE, THESATACE, LI RAEITFIE#E N STOP B,

STOP #ixny DL AN . LVD el fir. TMC Hiibr. WDT ek s ir. B oh sz, fibsicp
Wrskene g o an S W, B4 MR MCU Ja, SO i el R S B, SRS ROz I, N2 T AR 25 AR
7o BRSO AT B AL STOP 84 GRS . 1B STOP i, STOP Al HahE%E.

N T AP R RS B, HEFETEREN STOP A5 AT V)4 2 Suih Bh 2 Py S S, DR Mg, AhERI o 5 22 5
Z I} H] RS RRE -

fEHEN STOP MY, FJa — AN e A R Girt o, AR50 F 52 &t N STOP il 77 B e,
TEE N7 STOP (M54 5 1 75 B 58— % nop 8%, BiibREF el .

11.3 KEESITER

HI 0 7 DR S AT B AR G, BT DA i b D) e BRI I s AT ] DU 25 BRI ZhAE . RGEBN
IRCL (Bl 128KHz) ¥ HEL /N T 120UA.
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CA51M020XX
11.4 {RINFEAH R TFFAa8 b
+ 11-4-1 F172% PCON
87H 7 6 5 4 3 2 1 0
PCON - SWRST TSMODE STOP IDLE
R/W w R w w
WITHR1E 0 0 0 0
i dm =5 PLFFS i B
7 - -
6 -
WAL, 1A
5 SWRST
BEE SWRST=1 F2AERE N, B P24 HaElib 0.
4~3 -
2 TSMODE | TEZ EAPRENL, H9 1 RS IE TAEF IR B
. sTop sTop BN, 163K
MY E sTOP=1 H STPST O I, W F A STOP #i2, B sToP #A 5 HahE 0
0 DLE IDLE #0347, 14K
2% E IDLE=1 H. IDLST N OFF, 83N IDLEAES, 1B IDLE B35 E 3hiE 0
£ 11-4-2 F1E4% IDLST
8EH 7 6 | 5 | 4 | 3 | 2 | 1 | 0
IDLST IDLSTL[6:0]
R/W R
W 0 | 0 | 0 | 0 | 0 | 0 | 0
(Ve TR DS i
7
6 I2CINT/WDIF/LVDINT/EPIF[2] IDLE #5505}, 12C/WDT/LVD/AMER R 8T 4 (1 Wik 2
5 TMINT/EPIF[1] IDLE #5CHT, fb#da 8/ TMC/ e I 2% 2/ T 3 (R BDIRES
4 UART1/ADC/PWM/EPIF[O] IDLE A, UART1/PWM/ADC/#MERHR T 2 F IR AS
3 TF1 IDLE AU, EINES 1 IR
2 PIF[1] IDLE #E3CI, ARERAR T 1 AP IR
1 TFO IDLE AU, E IR 2% 0 f IR AS
0 PIF[0] IDLE #E5CIF, AR IT 0 B IBTIR S
£ 11-4-3 F1H2% STPST
8FH 7 6 | 5 | 4 3 2 1 0
STPST STPSTL [6:0]
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CACHIF CA51M020XX

R/W - R
QAL : 0 0 0 0 o | o [ o
5 (DASR=) |
7
6 WDTWKF/LVDWKF/I2CWKF STOP #3CHf, WDT/LVD/I2C i IBPIR
5 TKWKF/TMWKF STOP HEFUNT, filiBii st /TMC I h RS
4 EPWKF[2] STOP B, AT 4 (1 WRIRES
3 EPWKF[1] STOP B, ARSI 3 (I IRES
2 EPWKF[O] STOP HEZ, ARSI 2 (1 WPIRZS
1 PWKF[1] STOP HEZ, ARl 1 (1 lrIRS
0 PWKF[O] STOP #EZ,  AMHT O f H WPIRZS

11.5 fRINFEE A H FIFE

& stop R FIE

STOP M AR 40 T
#define IHCKE (1<<7)
#define ILCKE (2<<6)

#define CKSEL_IRCH 0
#define CKSEL_IRCL

void Stop(void)
{
bit IE_EA;
unsigned char ck_bak;
I2CCON = 0; M= @2C T sg, B 12C BRA R AWy, R 12C 1 % FR %k W IRCH B 4F
MECON |=(1<<6); /17X & FLASH 3t N\ R JZ BE BRI &
ck_bak=CKCON & OxFE;// % 7 i &t 4k A&

CKCON = 0; Vi

IE_EA=EA; /1T 4 R o T A IR A&

EA=0;

PCON = (PCON&Ox04) | 0x02; //# N STOP A &

_nop_(); /£ STOP Wy {84 B FE X B =4 nop 384, PribBE 7 H 4.
_nop_();

_nop_();

EA = IE_EA; /IR E R 2 R I RR A

Sys_Clk_Set_IRCH();
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CA51M020XX

}

CKCON |= ck_bak; 1V B Pt 5 ) B B

A PrE A, a5 S 5B 0#, Ira 27 5 BT 758), rashdFeH],  Flash A R /EHE
M, cPU HN STOP (.

IDLE A HFE

IDLE #ERE 7 R

#define IHCKE (1<<7)
#define ILCKE (1<<6)

#define CKSEL_IRCH 0
#define CKSEL_IRCL

void Idle(void)

{

}

unsigned char ck_bak;

I2CCON = 0; J/RV 12C AR, (R 42C BRI M REAT, i 3R 2€ A% PR o R M) IRCH B8

ck_bak = CKCON & OxFE; /]75A0 B RS

CKCON = (CKCON&Ox41) | ILCKE; //\RCL B {5 5, 3H o< P e 1
Delay_ms(1); [/{EfE IRCL J5 2B Ims, %545 IRCL fa g
CKCON = (CKCON&OXFE) | CKSEL_IRCL //Z& 4t st 7] 3] IRCL

MECON |= (1<<6); /B EFLASH i3t N VR B ERRR 25
while(IDLST&Ox7F); [ ARESRAT Wt M 7, 55 AR o D g i 72
PCON = (PCON&Ox04)|0x01; /73N IDLE H5 5%

_nop_{();

_nopg();

Sys_Clk_Set_IRCH();

CKCON | = ck_bak; VK S 5 A () e e

A rEe 1 FHNIDLE Jga L PRIZFTIFHG, IR IDLE F 210 672 g iy £, A IDLE B D) #E
VIEIRAS. Jr LUt AIDLE 2] i 311 6 U] B 2 2 1T £
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CACHIF CA51M020XX

12 B2 CER2S 0,ER 2% 1)

12.1 EK22 0

12.1.1 EmES 0 MR

SE I B TS s TR L CTO £ (TMOD[2]D SRik#%, CTO=0 A ent s, CTO=1 &It iEs. 1Eh
SERS AR, BB R E Y 12 040 AN THEERE, BB TO B% NI Bh e B T AT TO it Al A8 1b 75 2
2 R IR, T DAVE 9 T B I B K R N I R R NI R G BRI 112, TO fANfE 5 /E A b B TR
fil, SRMN T 5EaiRal 0 51 KPRES, 559 2/ EREF 1 AN RS B E AR . E 38 0f 44 TR
X, i TOMO. TOM1 £7(TMOD[1: 0])51%&

o RO

FEMAESR, 32 0 16 13 A I8/ 4088, THO f77 13 £ i I 38/ 5 38 (¥ 7 8 6L, TLO[4:0]47 MU
507, 1M TLO[7:5]/2& JCRLIf, TEURHURS Nk 20E . 22 ihads 0%, "hTiaEL TFO (TCON[BD &#iE 1.
W i B i, TFO A4 E 307 0. 24 GATEO (TCON[3]) =0 i}, sEff 28/t ¥4 i TRO (TCON[4]) fhifdifEit%1,
2 GATEO=1 i}, ERf 8/t 24 5 BEVINTO =614 HE, INTO A& PR INTO i H P e b -4

o A1
IR, ERTEE O 1EA 16 ALE R8T S, BRitz 4h,  DhRt S5t 0 e 4 A .
Fosc | /12 c/?éo
Y . OVERFLOW )
- R przeemre- e interrupt
e = F R | THO | TLO | — TFO
I Ac/r=1
TRO © [ )
GATEO @4[‘}9%‘\“\\j—/
. ‘_‘L//,,
INTO
B12-1-1-1 Erf28 0 MR 0 5 1
o ER 2

FESRH, e A 0 1F Dy 8 A B sh ELEUE I a5/ Keds, AT TLO Hzh &N, 2 TLO & iy, AE™
A WThR & TFO, 1 FLA THO Hh B sl 8t Bowraa i 2 TLO. A B E AR 0. 1 AHIF .

Fosc >@—*C/T:o OVERFLOW
o —_— ° ‘\/ i T i » ’1‘1:0 >
0 Ac/t
Iro j;; \: | Reload

GATEO oo ] D
—

interrupt

INTO

44
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CA51M020XX

o A3

B 12-1-1-2 %ERF &% 0 B 2

FEBEREH, TLO AT THO VRN WAL 1 8 7€ I 45 /T s » TLO W] LI N sE i 2 sl it #eds, 1 THO

VERERT 8%, Horp TLO 5 H E i 28 0 fY5#If7 CTO. GATEO. TRO. TFO. INTO, ifj THO RAs 5 H SN 28 1 1Y
RO TR, TR, HAbdEH 5 ME 0. 1 MR . HEnt a3 0 T/E T8 3 i), 4% 1 A1 THO SL A =iz
TR1, {HER2s 1 BT TF1 24 THO 5 H, BT RBE TAE TAFBE A i3s A, BIufE N UART I EER

AR

Fosc E%C/TZO OTR1

T0O O

OVERFLOW
> ) » 1n&3rrupt
OVERFLOW

. ~ T o interrupt
(L e e o R
Ac/1=1 ]

TRO <

GATEOQ s—[\/\/»J —

INTO &

A 12-1-1-3 EhF2% 0 KR 3

12.1.2 ENTEE 0 FERHR

# 12-1-2-1 1725 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
WIEG1E 0 0 0 0 0 0 0 0
hi 5 hifF5 Bi
7 TF1 SE I HR 0 1 3 1 THO ¥ th /e B 28 1 3 AR AL, gl me B E 303 o.
6 TR1 JEI &8 18T HmIAL, 1 AR
5 TFO SERTEE 0 i HAREAL, H R S f5 H 30 o.
4 TRO FEI & 0 I8 4THHIAL, 1 AR
3 IE1 AR 1 fERRAL, 1AL
AR 1 bR SR il AL
2 IT1 0: AMHINT 1 7R N R_E T fid
1 ARES T 1 ARSI T B I i
1 IEO AT 0 A RRAL, 1AL
AR O firl e 2R AL 4% Il AT
0 ITO 0: SRERHHT 0 ZE4 AN TH_ETHAN fil R
1: AR O FEH N B AT B AN fidh
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CA51M020XX
* 12-1-2-2 F 73 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 GATEL | EIZE 1 I B4R HIAL, 1% ARUNEN 2 1 B INTL FEHITF X
SEIS#E 1 T EE /58 I AR PR AL
6 cT1 0: SEREE, BIENRGEBP 12 5340
1o THELES, B BROR T NP
5 TiM1 [TIM1,TIMO |y iE i 88 1 ARk
00: #=X 0, TLLAITHL AR 13 7 ERT 28/1H Fas
. 1Mo 01: = 1, TLL AT THL ZH 16 437 e i B/ o
10: 230 2, TLL B 8 A i 88/ 1H4508s, THL 1EN A 2h B 4 75 17 3%
11: X3, BB 8IE THL/TLL S8280T TR1=0
3 GATEO | ERSHE O [J#4RHIAL, 1 R AR ER 25 0 i INTO #2H| 5%
SE I #4% 0 THEE /e I SRt AL
2 CT0 0: ERFEE, BTENRGEEN 12 4700
T PRECES, B TO NI
1 ToM1 [ TOM1,TOMO [ 7E I 4 0 15 ik 547
00: 14z 0, TLO Ml THO 41R%.13 fir s I 2%/t £ 8
. oMo 01: M0 1, TLO Fl THO 4% 16 fiiE i 28/11 43
10: f502, TLO 12N 8 ArsE I #8/TH4#s, THO 1EN H 2 B 75 17 3%
11: 53, TLO A1 THO 1E AN 58 2SI 8 {5 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 SE % 0 2 o/1 THEUE AR Y, B 2/3 T B
& 12-1-2-4 F7F8 THO
8CH 7 6 | s | a4 | 3 2 1 0
THO THO
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CACHIF CA51M020XX

R/W R/W
WG 0 0 0 0 0 0 | 0 | 0
(VAR DTS U]
7~0 THO ERT2E 0 1K o/1 THEUE R S, B 2 EAE, K 3 Ul
12.2 sERf#8 1

12.2.1 EN# 1 HH

E B 2R BT A Th Rk iEad CT1 £ (TMOD[6]) Kik$, CT1=0&F NeEmay, CT1=1 & NiHEEs. 1ER
SERS AR, BB RGN E Y 12 040 AN THEER S, BB T BN Bl BRI T i Nl A8 b 75 2
2 NEPER R IR, T DAVE 9 T s I B K R N R R N I R G BRI 172 T I ANE S A S b BRA TR
il ﬁﬁﬁﬁ%?%&étﬁu 0 8 1 FPRES, B9 2D TEREE 1 NN RS 20 E W E . EREE 16 4 > TAER
X, i TIMO. TIM1 £7(TMOD[5:4]) K ik #¢ .

o RO
EMBE T, EREE 1 7ER 13 A0 i 8815088, THA A3 A I 28 522 it 8 47, TLA[4:0{F U
547, 11 TLA[7:5& oA, FRukHU gt 2% . e i a4 1 i, S WibsEAL TF1 (TCON[7D & E 1.
B N 5, TR 74 503 0. 24 GATE1 (TCON[7]) =0 i, SER 28/it%#% 1 TR1 (TCON[6]) firfii
RETHEL, 4 GATE1=1 1, el a8/AHH0s s INT 1 #5660 R, INTA D9 P4 INT AR~
fF 1R %.

o HER1
FEMAER T, SR 1 ME N 16 ArE N 2T EEs, THA 720 16 A7 5 I 28/ B e it e 8 fir, TL1 fEf% 8
fre ERTEE A iy HWTAREAL TF1 (TCON[7D 245 1. FIlrgim N5, TF1 74 B3 0. 4 GATE1
(TCON[7]D =01, Eifge/it¥essth TR1 (TCON[6]) FifffEit%t, 4 GATE1=1 I, EiF 2%/ H%a% 5l
FELINT 1 /4 RE, INTA Jym PRI 5, INT 9 oS e 1R 4

Fosc 1 3 /12

ﬁycﬁ:o

C — Efrrupt
- Ac/1=1 -
TR1 © D
GATE1 o W
~ ]
INTI S

K 12-2-1 sER8% 1 IR 0 A0 1
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CA51M020XX

o 1K 2

FESRBAH, e A 1 1F 8 8 AL B sh EBUE R ds /it Kds, AT TL1 Hsh 8. 2 TL b8 i, AER
A rpirbs & TR, 1 H A THT B 3280t Borinfa 2 TL . oAb B8 0. 1 #fH .

Fosc 1 /12 C/T:()
} OVERFLOW
. e e [
Tl o Ac/m=1
TR1 ] Reload
GATEIQ—D@%\3
\_L//
W THL
A 12-2-2 EhT 33 1 B 2
o K3
AR, TH1. TL1 S#8id, &30 TR1=0.
12.2.2 ENTEE 1 FHEBHR
277 %% TCON Fl TMOD W3 12-1-2-1 fl% 12-1-2-2.
F12-2-2-1 FHEHBTLL
8BH 7 | | 5 | 4 | 3 | 2 | 1 | 0
TL1 TL1
R/W R/W
WIGR1E 0 | | 0 | 0 | 0 | 0 | 0 | 0
(VR R DTS Tt B
7~0 TLL EPEE 1R o/1 THEUE KT, B 2/3 THEUE
£ 12-2-2-2 FHEB THL
8DH 7 | | 5 | 4 | 3 | 2 | 1 | 0
TH1 TH1
R/W R/W
W 0 | | 0 | 0 | 0 | 0 | 0 | 0
firsii 5 frife | B
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CACHIF CA51M020XX

| 70 |1 | SRR 1 BLR O/L PRI, Bk 2 B 3 e |

13 Bl 1fErt#s (WDT)

13.1 Bl 28 (WDT) IDhEefEifr

B I 5E B 252 — A AT R R 1) 27 ALk s, i By 8MHz R THE (a1 a2 2 0.128ms -16.778s,
A 16 AR . B EEHTRERS, B% CPU KIyah At T-Hith BUAEHL o T SRR AN RELE Vit H Al Rl 57
GBI VER 28, &R = N S AL a0 P . 5 ASH 275 /74 WDFLG Kkl ¥ 14, 5 WDFLG 7] 3 £
IR £ STOP BN, WAE M IAL T EREIRES, WG [Pk (e 25 AR, Semhdn 5RE [
BN, & T A g CPU.

IRCH

1
&IV
et ! OVERFLOW
IRCL/4 /— ! WCNT[26:19] ;wcm[w:llﬂ TFFH |
2 WDRE
[AlAA
EWDVTHH
EWDVTHL
EABHEIWDTFLG

----------------------------

INTERRUPT
—

WDIF

WDRF

WDTS IO TR [INEPESREI |

A 1311 & TERE WA

13.2 E{IfIER 3 (WDT) FEaS#HA

+* 13-2-1 F 1748 WDCON

A7H 7 | 6 5 4 3 2 1 0
WDCON WDTS[1:0] - - - - - WDRE
R/W R/W - - - - - R/W
VI o | o : : : : : 0
(DA RS, s B
WDT B} #hig £A7
. WDTS 01: %+ IRCH
10: JEHF IRCL U434
HAth: woT K1
5~1
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C/ACHIP

CA51M020XX
WDT ZhREIE AL
0 WDRE 0: WOT i H f5 7= A by
1: WDT a4 84
#* 13-2-2 F 178 WDFLG
A1H 7 6 | 5 | 4 | 3 | 1 0
WDFLG - WDIF WDRF
R/W - R/W R/W
WAt - - - - -] 0 0
(Ve TR PLFFS Tt B
72 N .
1 WDIF WDT HWiisE, 5 ASH FPEIERR AR &
0 WDRF WDT BfifrE, 5 AsH FRERZRE
+* 13-2-3 %‘ﬁ%% WDVTHL. WDVTHH
A2H 7 | 6 | 5 | 4 3 1 0
WDVTHL WDVTH[7:0]
R/W R/W
WIHE 1 1 1 1 1 1 1
A3H 7 6 5 4 3 1 0
WDVTHH WDVTH[15:8]
R/W R/W
HIGH{E 1 1 1 1 1 1 1
(Ve TR DS Tt B
WDT REHBEZ 74, HHEARWT:
15~0 WDVTH

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

13.3 & 1¥0%E 4832 6 BilfE

& FEi I ErEApIE
B, &1 B E Y IRCH, IRCH MATZE N 8MHz, & [ 1M B b Wi, dHEEy 18, BFaF:

void WDT _init(void)
{

WDCON = (1<<6) | 0; [/ EE ISPy IRCH, &1 b B =
WDVTHH = 0x0f; [/ EE IR 1 #

WDVTHL = 0x41;

WDFLG = OxA5; [IRIHTE T 15

INT4EN = 1; [/FFEFE 1

EA=1; /7T Ia S

}
void WDT _ISR (void) interrupt 6
{
if(WDFLG & 0x02)
{
WDFLG = OXAS5; /IR E 1)
}

¢ FEITAZMEXFIRE
B, &1 I B B Y IRCH, ARCH [ATZE N 8MHz, & [ 1)1 B v B A, dHETECY 180, FFa .

void WDT _init(void)
{

WDCON=(1<<6){ 1; [I%EE TSP IRCH, &1 2 A=
WDVTHH = 0x0f; [/ EE IR A 1 #

WDVTHL = 0x41;

WDFLG = OXAS; /IR E 1M
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CACHIF CA51M020XX

14 TMC SER} 2%

14.1 TMC ZhREfE A

TMC 5E I 5 H I B Y5 T ik IRCL 5 XOSCL. 8oy IRCL I, Hv i [a) fie /N By 512 ANy 3. i
B XOSCL I, Hv I i f5e /N B2 Dy 128 AN B ] 391, AT IE & v TS 1) 0y 1~256 N /)N BRI 7] . 72 STOP/IDLE
BR, TMC ik ey i CPU.

14.2 TMC F £

£ 14-2-1 F173% TMCON

D5H 7 6 5 4 3 2 1 0
TMCON TME - - - - - - TMF
R/W R/W - - - - - - R
LT 0 - - - d - - 0
(VAR (K] B

7 TME TME #LHAERE, 1 H
6~1 y
0 TMF | TMC RS, L A3 5 1750

R 14-2-2 FFEE TMSNU

D6H 7 | e | s | a4 | 3 | 2 | 1 | o
TMSNU TMSNU[7:0]
R/W R/W
Vit o [ o [ o [ o ] o [ o [ o ]
B 5 hifF5 Bi
TMC H T B iE B 2 A
7~0 TMSNU | 24 TMC &I ZHBS BEA IRCL B, TMC B R ITE (]9 (TMSNU+1)  x512xTircl;
L TMC SE 28 RIRT Y5 XOSCL B, TMC B AR IR T (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 i ez 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 ILCKE

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)
P22F =10;
P23F =10;
CKCON |= XLCKE;
CKCON |=TMCS(1);
#endif
TMCON = TME(1);
TMSNU = 0;
INT3EN =1;
EA=1,;

//FI T™MC AR S

//T5E 5 TMC T has

/3T I IRCL M}
[JTIMG T ZTH B e IRCL A 4

B P2.2 RS
JIE P23 MRS
//fEfE XOSCL i &

//TMC THECH g XoscL i

//TMC ffifg

[/ L A T[]
//FE TMC B
/TR Sk
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CACHIF CA51M020XX

15 EHBWABHE DO (GPI0O) RERHENX

15.1 ZhggfaNn

CA51M020 F I F7 e K 2AT 18 A 1O 51, A5 AR 2 A Zhae 51, AR ST SR Dy fan A\ Fin
H, 1 Hidfe v By H AR Dh RE 51 . BEAS 51 BIER M HE 1 — A DhRE R EL A A7 4 PnxF (53 5% B2 51 B Pnx, HAr n=0.
1. 2, A& PO. P1. P2, x=0~7, A& Pn.0~Pn.7) , JJ/" Al #7474 PnxF Bc & 51 32 DhRE A H Ak 1
VI A7 AR B 4

GPIO [ B4 T

® N[ E My AR

® /O ZEikynl B B by N R

® f AR AT i e i R B A

® KUl B R E -5

® i, GPIO KRG 4 4 ni%: 10mAs 8mA. 6mA. 5mA; @VDD=5V
® M, GPIO FBEHIE 2 Fnik: 16mA. 8mA; @VDD=5V

® GPIO FJ# R % 1/2 BIAS 1) LCD IKz5h, Ao eealH

GPIO #dfe =02 by i 15-1-1 Firas

Input data

Output data
—

tAnalog Function|
! |
1 |
| ‘

PxxOPR = 0
! Digital Outpit | :

Enable

PORT

B 15-1-1 110 #EHBEREHREE

GPIO Himti 451 Wi 15-1-2 Fros

1
|
Enable | PORT
o <
PxxOPR = 1 —
- \
>
/

@ . //’ k\\\“ \‘\\\
Output = 0 /,/ /‘\‘NL"

B 15-1-2 110 FFIREREHREE
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C/ACHIP

CA51M020XX
GPIO T gt 15-1-3 fiow
PORT
hnalos | <
iFunction|
3 Enable 3
e
PxxPDP = 1
W\/SS
K 15-1-3 /0 FTRERLEHREE
GPIO EHigitEaniE 15-1-4 fiow
{Analos | ‘o
if:lllll‘l inni
3 Enable 1
......... E
-
PxxPUP =
B PORT
L
B 15-1-4 110 _EhiEREm AR E
15.2 5| TG D
% 15-2-1 F7F %% 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
WIGH1E 0 0 0 0 0 0 0 0
IRz DS i B
5] B Pox FIEHE 25 /748, ERITHRE R BN GPIO I E 2
7~0 POX 0: BNHIANT POx FESF MK, & A% H A POx B H A H 1
1: BONEART POx HELSF N, B B POx % Hi e BT
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C/ACHIP

CA51M020XX
#1522 FEH/ 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 B N GPIO I A &L
7~0 P1x 0: WA Pix HFNK, BN Pix fap K P
1: BONHNES PIx BTy, BN Pax f T
# 15-2-3 F1E%% 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 A7 2%, B IHITHAE W B N GPIO A &K
7~0 P1x 0z WONTIAES P2x HLFNK, BT P2x i K HE -
1: BN P2x BTy, ook i P2x f i T
K 15-2-4 B| HIThEE 5 H B 7 4%
8000H 7 6 5 4 3 2 | 1 0
POOF POOPUP POOPDP POOOPR - POOS
R/W R/W R/W R/W . R/W
T 0 0 0 - 0 0 | 0 0
8001H 7 6 5 4 9 2 | 1 0
PO1F PO1PUP PO1PDP PO10OPR . 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 2 | 1 0
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C/ACHIP

CA51M020XX
PO3F PO3PUP PO3PDP PO30PR 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 P04S
R/W R/W R/W R/W R/W
WIHEE 0 0 0 | o | o
8005H 7 6 5 I
POSF POSPUP PO5PDP POSOPR PO5S
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 R
8007H 7 6 5 I
PO7F PO7PUP PO7PDP PO7OPR PO7S
R/W R/W RAW R/W R/W
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
CIpaY 0 0 0 | o | o
8009H 7 6 5 I
P11F P11PUP P11PDP P110PR P11s
R/W R/W R/AW R/W R/W
WIHE1E 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 | 1 | 0
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 - P16S
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 RIW - R/W
WIHEE 0 0 0 - 0 | o | o
8010H 7 6 5 4 3 | 1 | 0
P20F P20PUP P20PDP P200PR - P20S
R/W R/W R/W R/W - R/W
A 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
WL 1E 0 0 0 - 0 | 0 | 1
fréh s (VRS Tt B
b W B e A7 AL
7 PnxPUP 0: b HFHIC
1: LR HEFEITH
T R R Rz s
6 PnxPDP 0: NHiHLFHICH
10 N FHATIF
FHRAEREIEHIAL, 5 I N EeT 5 i A A 2
5 PnxOPR 0: JFRRH
1: FHmHTF
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, {UZ Pn.0~Pn.7
& 15-2-5 F {728 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
oL GLIEN - 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
IR ME - 1 - 0 0 0
8124H 7 6 5 2 1 0
P04C - SMIT_EN - DRV[1:0] SR
R/W - R/W. - R/W R/W R/W
IR ME - 1 . 0 0 0
8125H 7 6 5 2 1 0
PO5C 4 SMIT_EN s DRV[1:0] SR
R/W - R/W - R/W R/W R/W
WG 1E - 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
IR ME - 1 - 0 0 0
8127H 7 6 5 2 1 0
P0O7C - SMIT_EN - DRV[1:0] SR
R/W - R/W - R/W R/W R/W
WIGAR1E - 1 - 0 0 0
8128H 7 6 5 2 | 1 0
P10C - SMIT_EN - DRV[1:0] SR
R/W ] R/W ] RW | R/W R/W
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C/ACHIP

CA51M020XX
QLI 1 o | o 0
8129H 6 2 | 1 0
P11C SMIT_EN DRV[1:0] SR
R/W R/W R/W R/W R/W
WIHE 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
EpELiED 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
WITHR1E 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
WITHR1E 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
HIGH{E 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
VIR {E 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
HIGH{E 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
WIHR1HE 1 0 0 0
8131H 6 2 1 0
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C/ACHIP

CA51M020XX
P21C SMIT_EN DRV[1:0] SR
R/W R/W R/W R/W R/W
WILHH 1 0 0 0
P 5 (DK Yi
7 -
6 SMIT_EN | SN 15 KT SMIT {88, S 0 Fr A& RAHZ 8 RE
5~3 -
i Y SR PR
271 DRV ik
1. IS4 RIS TS, FEHTIFEF T
2. EHIR2 BRI ITE, HE TR T
A A
0 SR 0: BRI
1 SRR
% 1526 31K A TR R
BUE
o 0 1 2 3 4 5
POOS el EAERTTIN LG R ADC14 32K_IN
PO1S fin 2] LIS ZTTPN X ADC13 32K_OuT
P02S fEl EAEZ PN et ADC12
P03S fEh EIEE PN At ADC11
PO4S fEl IEZ PN Hedin ADC10
P05S e FEL EIEZ YN At ADC9
PO6S f=i PR VG TP Bt PWMO ADC8
PO7S il BN Herfan PWM1 ADC7
P10S 1 BHL HerimN Bt PWM2 ADC6
P11S i BH BN et ADC5
P12S a1 FHL EIEE I et ADC4
P13S 1 BHL BN et ADC3
P14s i BH HerimN B PWMO ADC2
P15S e bH HermAN Herh PWM1 ADC1
P16S e PR IEZ PN i PWM2 ADCO
P17S el IEZ PN VG T RESET ADC15
P20S il EAERTTIN (&R T UART1_TX ADC16 12C_SCL
P21S il EAERTTIN Bt UART1_RX ADC17 12C_SDA
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CACHIF CA51M020XX

15.3 5| HHE

¢ SIHMRERE
ftn, poo WE NHEMRML, FEFWR:
POOF = 2;

P00 W E T, FEFUWT:
POOF = (1<<5)|2;

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

P00 BLE NHIATIRE, FFHITIF Edu, BFWF:
POOF = (1<<7) | 1;

#il4n, Poo v B AMHEM R, HERRENRKR, BTFUT:
POOF = 2;
POOC= (PO0C&0x40) | (3<<1);
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CACHIF CA51M020XX

16 EAHHETH# O (UART1)

16.1 ZhRERIAN

UARTX S 155 4 A IR 074 00 L5 26 e AP ORI 9% UARTX (x=1, 16 UART) H147 — 5 15y
A UARTX BRI FE TAER, W% 16-1-1 fir.

SMx B Ei::37 BRER
0 A 9 fir AR CPUCLK/(32*(1024-SxREL))
1 B 8 fi A AR K CPUCLK/(32*(1024-SxREL))

% 16-1-1 UARTx T/EHE=
UARTX &1t T BT TR R R RS, Rr Rl %7795 SXRELL. SXRELH K& .

K 16-1-1 /& UARTX [ B~ = A .

data bus
write to SBUF ExB S]?L‘
TXD
start td |

system
clock ’{1 """" ] } |;““'““““‘. overflow T,X CTRL
M 180 i*w 1024-SxREL ! ttrig TI
: 1 INTERRUPT
rtrig RI
RXCTRL | S [T RXD

e ot o L
—_— read from SBUF
~ data bus
REN SBUF =

& 16-1-1 UART TIEEHEREE

o XA

fEREC A, UARTx Al Sg b IR R O Ar8ids . 5 N0 3175 17-4% SxBUF £ )3 3 UARTx $idls k% . H—14
IR TGS Ch 0D, a2 9 Al (RArdek) , 25 9 ¥ & 27 /745 SxCON [ TB81 i, #jafk
ERRAFIES, Ch 1) o EZBCIRE, UARTx @RI 5 RX B N BEIERED . iR e s, (K 8 Al
YA AL 27 A7 4% SXBUF, 28 9 AL A7 i/ 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 iR — DR ITIER T ZHUERE ML . 277474 SXCON ) SM2x fr & 1, RATHE 5
9 ¥ N 1 (RB8x=1) MIMHLA & A i, AIFHIXASTRE rT AT ZHLERE, AHUREATH SM2x 7 AL
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C/ACHIP

B, EVUEE MBI AL R EE O 8RR 1, IR I MLAR 27 Ao i, MHLIOEAE I EATT
U AT e kAT LU, R — 2, BT IR ML E SM2x=0, #R )5 M4k S A% 1% 5 T 1 e i 5
9690, BINHABRIMNL SM2x R BN 1, IXFE ARG BTk MAHLA 27 A= el b

CA51M020XX

16.2 UARTx FF8#1A
* 16-2-1 T 4745 S1ICON
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
WIGE1E 0 0 0 0 0 0 0 0
hidi's DREES ]
7 sm1 UARTL #6407, 7 W3R 16-1-1
6 U1IE UART1 TR REAL, 1 A2
5 sM21 ZHUBEERAL, 1A%
4 REN1 RATHE AL, 1A
HRIEBUR I HE 9 Ain
3 TB81 TERLECA, XA T UARTL ABIEHURE, X RAEREEE 15 9 Ar
(P AF RS0 B FHUESE D,
FCEE 15 9
2 RB81 TEAESC A, XA UARTT USCEAE , %o e OB 1 58 9 Aoz
FERES B, IR AL FR B 45 1k r
1 i ek Wibn &6, 1A% H1iE0
0 RI1 Bl its s, 1% H1i50
% 16-2-2 & 1788 S1BUF
99H 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
S1BUF S1BUF([7:0]
R/W R/W
ALY 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
IR hifF 5 BLEA
UARTL WU 2285
7~0 SIBUF | 5 S1BUF K JF4h K& TS i HR
B2 S1BUF #4545 3| 4 Hl i #odf
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C/ACHIP

CA51M020XX
& 16-2-3 F {725 UDCKS1
D8H 7 6 5 s | 3 | 2 | 1 | o
UDCKS1 UDE DNUM([4:0]
R/W R/W R/W
Ll 0 o | o [ o [ o | o
hid's hifF5 ]
PO R R R B AL RE IO, 1A
7 UDE A
UDE=0 #f UART1 1§ F 10 AR HIHL &, UDE=1 Hf UARTL JE 15 3 i1 DNUM K H & .
6~5 -
PR RS 2B AT AE A, (UAE UDE=1 BB L
4~0 DNUM | KIXRf, ZUi# 2 DNUM>=0; Hiif, DNUM>=6
BR = Fyys*(1/((DNUM+1)*(1024-S1REL)))
+ 16-2-4 F 1733 SIRELL. S1RELH
8068H 7 s | s | 4 | 3 2 1 0
S1RELL SIRELL[7:0]
R/W R/W
WILHH 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
WIEE1E 0 0
hid's hifF5 Wi
50 c1ndf PRI E P Ao

Wk % 9 CPUCLK/(32 * (1024 — S1REL))
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CACHIF CA51M020XX

17 1’C £

17.1 ZhRERN

12C MM SHF 5y 5 41 12C B30 BLBRHE 12C DMIGHAT 8347 HHE (G40, TR WL LS, S 4
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 ThEEHEAR

12C BEERSZHRF 12C ARl M. 12C A 2 AREAE B (B S Bdls, 739008 SCL CERATI BiZk) A1 SDA
CHATHELZ) , WA 17-3-1 fios. (i1 T 1PC i FOR TINS5, BTl 1PC B2k Bt Ehi i,  Edr s ]
LAt AT BLERS e NARHT T . B DEESRAE S B A N ME— 1) 7 Atk

VCC

N =

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

SDA =
SCL -

vy

B 17-3-112C RL HER
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CACHIF CA51M020XX

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

system
clock write to I2CDAT
————»

I2CCCR SCL data bus®™™® 12CDAT
CTRL

== £
= =
[T N5t

—» START T

——T—> DETECT L mstr
start

sclo_en
stop AAAAAATAAAAAAFl\
ENB -
—  stop ack selle = 0 sc
——"T—» DETECT P
sdao ﬂ ] SDA
TRANS sdao_en
ACK GTRD
——"T—>» DETECT
. INTERRUPT
se I2CF
sdai
adrv
[2CADR
ADR
12CADM MATCH
Sy
T r——l data bus
I2CDAT -
ENB
read from I2CDAT
— =
B 17-3-2 1P2CHEREREAE
® I°C AL

12C ATEAE LA 4 A b i) —FisqT: MHLAIE R, MHLEOREat. EMUAIERE . BRI, BR
WIEOL T, 1PC AbF WAL 2o 12C AL A 0T 4015 SR B S MM WU D) 2 AR, 4 h 3 Rl 4= STOP
EREIEB @SR VRN N R S

® PPC S &BuEtLimg

—RBE LT AR HERY 12C JEAE T ALK THRE S . AP R . BRI T . 1PC B& Lk
TR B IIN 8 s Lok, BFRIE— T R AL R BE — AN RIE AL,  BEGEAE B B0 IR
FEA M AR S G, 1 ENURIE #1555, GRS,

ACK clock-cycle ALK clock-cycle

SCL

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

Kl 17-3-3 12C BB R

* EETE

XIS, 12C 2% 1R sh et A eh 55 . AT R LM e 2 L START {5 5J14h, L STOP
fE545H. START {5511 STOP {5 5 A £ BB Tl Bofh bl 4, START {5 5@ 5 B STA=1
A4, 1 STOP {5 5l %t & STP=1 /.,

NNV, 12C LM RE IR A B Siht (7 frdht) A bt PofFaeissl GCE f{EResiE k) fiiiht
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C/ACHIP

IR .

bk R DL O B AT AR A, bk BRYE START (55 2 Ja h MUK IE . fE—AFT0E4 8 Amhh
JEHIEE O MR I, Bl s LAl RlIE — N E AL R IE S . NEALE AAK RLICE, 1B N B AL i —
NIRRT IE, B R AT RO, NEE S el Bt R b, B s R e
=T AP ECRMCEE SRR 2 A bR 12CF, TS RS B A A4S 12CSTA foR (PRI S 75 Wi A7 s
I2CSTA /41D, BT RIAE P A v Wb 2 R AR AR S BB B R i R — D AR, TSR P IR 5 12CF ¥
JAEN T — DA, EESHE BN A STOP 5 5 & AE ML ™ 4 i ibn & 12CSTP,  fR7R Il fE I R 58 .
rplibR & 12CF F2ARRT, iR SHD=1, TEWAHIERR 12CF i, SCL 28 MALRAR, FALEIIE] SCL # Rk
JEA AT T — AR, IR SHD=0, MWIALHAL SCL, XFEWIHR N 1B EHLZBAT B 12C R H,
BRI, LA 0 2058 AR A2 08 A PR IR T L AL S 15 i A A 0 A L

M 12C H FHE I MHLES, SCL RIBT & e EHLEIN, AN SR B ¢ . E N MALET, . & ZELRIE SCL
ICHLSF I B T de b 6.5 S JRGEi b, 1 P B b ol 2.5 DN RGN B BT Py MRS AR IR ) SCL Sl i i
NRG BRI 1/9,

CA51M020XX

17.4 FFEMHRA

+ 17-4-1 F 1723 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 PCAEYAEREAL, 15K
6 12CIE 12C TR, 1 AL
5 STA 12C ik START 554560, 1A%, 3 STARTF5 /5 E3hE 0
4 STP 12C &% STOP{Z 5= Hilfir, 1A%k, KE) sTOP(E5/5H H3E 0
3 SHD J9 LR, AR 12CF N1, A4 SCLARMRZ S, 12CF B2 SCL ARFFTEMRAIRS
12C A& ACK 5 SHEHIAL, 1A%
2 AAK =i
2 PC LTI E MBI, & — (I 1, 2 BT EAE VL 1 A = 7] = ACK
. | CBUS F#A ML REfL
XN EN 1N, AL ARG ACK AL IPIRAJIBT, LY CBUS EZk.
0 STFE N 1R, 12C BEHLG I F] START 15 51 B A7 12CF
& 17-4-2 F1£5% 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
Wt | 1 0 0 0 0 | 0 | 0 | 0
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 {7 F112CADR VLH, JWFIE ACK, HAMPLHE (S
F 17-4-3 F7%% 12CADM
C2H 7 6 5 | 4 | 3 | 2 | 1 | 0
I2CADM SPFE I2CADML[6:0]
R/W R/W R/W
Wt 0 0 0 | 0 | 0 | 0 | 0 | 0
i 5 ) L
7 SPFE 1, 12C IR STOP 15 5 I B AT 12CF
12C MHb b7 BR il 2T A7 B0 M HLEE T 2L
6~0 12CADML 24 12CADM[n](n=0~6)=1 I, XN fithbAz 12CADRINPE A EL X CRIIAK
TieWe® 1 182 0 #HEILHD
+ 17-4-4 T2 12CCCR
C3H 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
I2CCCR I2CCCR[7:0]
R/W R/W
Bl oo | o [ a2 | o | o | o | o | o
(Ve TR PS5 Tt B
12C WD B %5 17 2
KREIZ N 12C TAER B 212CCCRUSIL 401, 24 12CCCR[7:5)% T
000: FsamplezFIZCCIk
001: Fsample=Fi2chk/2
010: FsamplezFIZCCIk/4
7~0 [2CCCR

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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C/ACHIP

CA51M020XX

000: Fse=Fizccik/(1*10)
001: Fse=Fizccik/(2*10)
010: Fscleichlk/(4*10)

111: Feo=Fiaca/(128*10)
B

1. 2412CCCR[7:5] =0 I, Z15EXT I2CCCR[4:0] 5 /NTF 9 91, J4H 50#%9 HIfE 115,
2. 2B12CCCR[7:5] >0 I, LIHEXT 12CCCRI4:0] 54T 7 HIfE, HZ17% 7 HilE 115 .

F 17-4-5 F174% 12CDAT

CaH 7 | e | s | a4 | 3 | 2 | 1 | o
12CDAT I2CDAT[7:0]
R/W R/W
WIEG1E 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
B P W

R AN 2 A7

I2CDAT | #7%:

" 12GF 1 B, A I IDCONT B, i 13CF (RAFEE 1, AT A2 I AR 12CF,

DISRLE(E Sy I T LU 11 26 KA A TE #4352

K 17-4-6 1735 12CSTA

C5H 7 | e | s | a4 | 3 | 2 | 1 | o
12CSTA 12CSTA[7:0]
R/W R
VIt 1 | | a0 1 ] 1 ] o | o | o
P s KSR Ll

RPCORS A AR

00H: (FE/N) BEER

08H: (/M) KuIE| START {55 (AL STFE=1 B A4 %0

18H: (F) BRIEHIE+ER, CERBINEES

20H: (F) CRIEHH+S 6, THRBINEES

28H: (3 CRE/B—F8E, SRR EES
70 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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C/CHIP CA51M020XX
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
K 17-4-7 T3 12CFLG
C6H 6 5 4 3 2 1 0
I2CFLG 12CF
R/W R
YIUHE 0
(R PLFFE i
7~1
12C Flbikrds 1A B 1i50
Kot
1. FEF T B F el fm (IEY R %52 ACK/NAK D, 5 E 17
0 I2CF 12CF.

2. BEZGHIEH, JFE 7 I2CF.
3. Y STFE=0 #f, £l 2/START /55, 12CF L E 1,
4. 25 SPFE=0 /i, #AZ]STOP (55 12CF AL E 1.
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CACHIF CA51M020XX

18 PWM

18.1 PWM I REfRi /i

CABTMO20 Z 515 1+ % 3245 3 B PWM 14, 6B AT W61, 76 16 {3 76 B 9 7 A R B OO0 o2 L
S FF PWM & IS PWMO(P1.4/P0.6). PWM1(P1.5/P0.7) . PWM2(P1.6/P1.0), LED_RGB ZJk st
B RFL 1) P1.0. P1.6 5l

18.2 PWM I RE#ER

% PWM EIE# A — DL T 16 A7t 5088, PWM K5 5@ i 25 77 2 PWMDIV SR B, 1 % 77 28
PWMDUT NJ%t 5. PWM 5 25t . PWM JB it 547 4% PWMEN {16, %5717 %% PWMEN 45— (26N PWM ) —
ANEIE. PWM mlidE i PWMTOG 7% & PWM 5| et Al . PWM A 2 Pt il v DUEHE, B i s 45 2
BARhBEAT B IR, 0 3 ) B A7 28 9 PWMCON ) PWMCKS 437 . 7 41, B PWM (1 #2047 ] 5 i3 PWMCKD
AR E .

EARERNZ, % PWMDIV=0 i, PWM 5| E#5mH PWM B 8h, i PWMCKD=0, PWM 5| 4 H 1
STk AR BN S S 24 PWMDIV A4 0, 1 PWMDUT=0 i, PWM 3| 4 Hi % HF (PWMTOG=0);
4 PWMDUT>=PWMDIV>0 i}, PWM 5l = E-F (PWMTOG=0) .

PWM
PWM Wil i %7 17 28 PWMCON 1] PWMIE fiif# 58, PWMTOG=0 i, 1Zi#EiE N b F % 7= A4 dr s
PWMTOG=1 i}, Zi#iE N T FEUFE4E e 547 gs PWMIFE 1 4 5 506 N 4 AN ETE ) IR S .

® ZRLREE LED IKZE) (PWM2)
PWM2 il 18 3¢ FF 28 27k LED 3K5h, 2k LED s R IR sh i 7 I B 18-2-3 Fias o

LN L UL DL UL L

BITS

DATA 0x55

& 18-2-3 2%k LED K H
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CACHIF CA51M020XX

AL~ B A 18-2-4 Fin

Bit. DATA=0 Bit. DATA=1

K 18-2-4 il ~EHE

EREE LED I B, Ar5 O (e P 1) 56 B2 th PWMDUT BC &, (7265 1 1) s B ik 7] 56 B 1 LEDUTH
BCE, A& A B PWMDIV BLE . 4 PWMMOD A4 0 i), 2RIt LED URhftife, LEDAT 3% LED 1)
s ias, 24 LEF 4 0B, nILLa LEDAT 5 LED %i#E . 5 X\ LEDAT Bl & zh LED 3Xsh % &i%, 24 LED
RIEZF LA T RIEIRASH, LEBSY & 1, HRERLT HHIRER, LEBSY 424 0. LED KiE&SAH —F 1K
EGAT, BRSBTS e G BEny, LEF AL E 1, MBS A mEdE LiE5%n, S \EiEE
Fshn#, [Fmf LEF 7% 0, LEF=0 &/~ AT LAE B LEDAT &4 . 24 PWMMOD A4 0K, PWMMOD
H[R] if F7R K 1% 58 PWMMOD AN 45 JE4i N S e ], S5 A7 T8 B LEWTM SRACE .

* PWMPOL=1 i, LEDAT pydii /e H, RBl: S A 010101018, PRk k2 101010108,

18.3 PWM FHfEHHHd

#* 18-3-1 FHE2E PWMEN

91H 7 6 5 4 3 2 | 1 ] o
PWMEN - = . - - PWMEN(3:0]

R/W e - - - - R/W
M : : - : - o | o | o
B VKSR A

7
6~3
2~0 PWMEN 2~0 hr3Hilxf B PWM ilIE 2~0 I RedE RN, 1AL

#* 18-3-2 F174: PWMCON

94H 7 6 s | a4 | 3 2 1 | o

PWMCON PWMIE | PWMTOG PWMMOD([2:0] PWMPOL PWMCKS[1:0]
R/W R/W R/W R/W R/W R/W R/W R/W

Pt 0 0 : : : : o | o
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C/ACHIP

CA51M020XX
s | s 1
AL
1. PWMCON 23 5] 1977 7 7%, 2 INDEX=0~2 77X/ 1/ PWMCONO~2
7 -
6 PWMTOG | PWM % tH IS A RE A7 A7 4%, 1 AL
PWM2 14 LED_RGB il i} , 3% 42 A ik T 40 B 27 4795, 0 37 PWM2 AEN LED_RGB
FHMEM, 177 o8 PWM2 BERIE 177 ZHEERRLE 5 1k
5~3 PWMMOD | #&7%:
1. TS LEWTM.,
2. iZf7 PWMO/PWMI 3%,
PWM2 {E N LED_RGB #x il , REEIEIU MR HIAL, 164k
AE:
, WMPOL 1. 24 PWMMOD =0 A7, X/ /719 PWMPOL H91H 7 H & X :
2. 24 PWMPOL =1 /if, Zi2BXLN ) LEDAT=01010101B, H 4 SEFR |- A% HI 45 2 A2
101010108.
3. % PWMO/PWMI 5%,
PWM % N\ ol i AL
00: R4l
1~0 PWMCKS | 01: IRCL
10: IRCH
11: PWMO R B LA, PWML FERIERE 32KHz SR, A PWM R R G o
K 18-3-3 F/E 2% PWMCKD
95H 7 | e | s | a4 | 3 | 2 | 1 | o
PWMCKD PWMCKD[7:0]
R/W R/W
WIEE1E 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
A iE: PWMCKD 272 5|17 774%, .2 INDEX=0~2 455117 PWMCKDO~PWMCKD2
hi 5 hifF5 Wi
PWM NN S T 53 S0 B 35 A7 4
00000000: 434
N do 00000001: 2 734
7~0 00000010: 3 434

11111110:
11111111:

255 7340
256 7340
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C/ACHIP

CA51M020XX
+ 18-3-4 F 135 PWMDIVL. PWMDIVH
96H 7 | s s | a4 3 2 1 0
PWMDIVL PWMDIV(7:0]
R/W R/W
WILA1E 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
WILE 0 0 0 0 0 0 0 0
1 PWMDIV ZiHE T/ 1717 #%, 1% & INDEX=0~2 4JX{ /7 PWMDIVO~PWMDIV2
hid 5 (DK Wi
15~0 PWMDIV PWM JE AL B 27 (725
#& 18-3-5 A 174% PWMDUTL. PWMDUTH
9BH 7 | s s | a4 3 2 1 0
PWMDUTL PWMDUT[7:0]
R/W R/W
WILR1E 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
WIZE{E 0 0 0 0 0 0 0 0
A1 PWMDUT ZiHE 719777 #%, 1% B INDEX=0~2 4 #X] [/ PWMDUTO~PWMDUT2
e TRe) IDXGiRc i
15~0 PWMDUT PWM 7 2= LU L B 27 77 4%
* 18-3-6 FfE4s PWMIF
92H 7 6 5 4 3 2 1 0
PWMIF - - - - - PWM2IF | PWMI1IF | PWMOIF
R/W - - - - - R/W R/W R/W
WILHH - - - - - 0 0 0
fr g = R g5 i
7~3 - -
2 PWM2IF PWM2 AR ERL, 5 1750
1 PWMLIF PWM1 AR ERL, 5 1750
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C/ACHIP

CA51M020XX
| PWMOIF PWMO FiibrESL, 51750
+ 18-3-7 F 7 5% LEDAT
BSH 7 6 | 5 | 4 | 9 | 2 | 1 | 0
LEDAT LEDAT[7:0]
R/W R/W
VI E 0 0 | 0 | 0 | 0 | 0 | 0 | 0
(VR DT Tt B
LED IXzh ¥4
AVt
7~0 LEDAT
1. LED X117 PWM2;
2. LEDAT H9##7 518 M MSB )/ LSB HINTIF R %
% 18-3-8 F178% LEDUTL. 'LEDUTH
B3H 7 6 | 5 | 4 | 9 | 2 | 1 | 0
LEDUTL LEDUT[7:0]
R/W R/W
VI E 0 0 | 0 | 0 | 0 | 0 | 0 | 0
B4H 7 6 | 5 | 4 | 3 | 2 | 1 | 0
LEDUTH LEDUT[15:8]
R/W R/W
YIE1E 0 0 | 0 | 0 | 0 | 0 | 0 | 0
for 4 5 frf Vi
LED RIZEH R 1 5 == LU B 5 A7 2%
BVt
1. BELED I TE T, FF 1 (7505 19/ BT A8 I X B T PWMDIV e, TR 1 19 5
LT LEDUT B, FH0” 9 A 55 H 1 PWMDUT 8
15~0 LEDUT

2. 47 % LEDAT=01010101B , [&] I Xf I/ {9 PWMPOL=1 , # 4 3L i K % 119 3 95 # 1
BIT7-BIT6-BIT5-BIT4-BIT3-BIT2-BIT1-BITO M7 542 1-0-1-0-1-0-1-0, /7 H BIT7/BIT5/BIT3/BIT1 H /7 5%
tE H7 LEDUT i€, BIT6/BITA/BIT2/BITO [ (A 55k 1 X4 7 [F) PWMDUT &, Rl LEDUT [ RE 3¢ 7F
PWMPOL 2 J;

3. LEDI H9#0#7“1” 119 75 A8 [l — 1~ LEDUT UE s

Z 18-3-9 ZF 77 8% LEDWTML. LEDWTMH
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C/ACHIP

CA51M020XX
B1H 7 6 | 5 | 4 | 9 | 2 | 1 | 0
LEDWTML LEDWTM [7:0]
R/W R/W
WG 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
YIsE 0 0 | 0 | 0 | 0 | 0 | 0 | 0
(R PLFFE ]
LED #{s ] (M AL & 27 1745, 454 PWMMOD AL & 77 174518 F
At
15~0 LEDWTM
1. FELEPWMMOD F 2 5, EFE (LEDWT+1) - PWM HIT 1ER#f A T — %
Y o
2. LED AIE1ZH] [E]#F Hy Al — 1~ LEDWT 2%
% 18-3-10 & {7 2% LEFLG
B6H 7 6 5 4 3 2 1 0
LEFLG LEF LEBSY
R/W R R
VIR E 0 0
(KR IEER= O]
7~4
LEDAT U4 22 /7 i hr 5, 1 R LEDAT FIEUHE S A7 A0 F i R AS (R an S % LEDAT 5 304 & 03D
0 FRATLA[A] LEDAT B N\ I EUE
3 LEF B,
LEDAT 7 1 F HHIH M1, W7 LU LEDAT A2y 51018 1 G452 Fi, AT LIZESEGA 2 FF
i, 2 A8 LEDAT 5 4#E, B ATERIFLEF 70 A4 A LA, [A 7 LEFO 70 F7v LEDAT
HIFEG I ENE 1 FHELEKETEIL
, EBsy LEDAT B KB AR E, 1 FoRULAT LEDAT (ISR 2247 1 AR IR I S R 5E R, 0 R4l
1~0
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CACHIF CA51M020XX

19 15/ B FFE# 3% (ADC)

19.1 ZhRERIAN

BB 7 e di ot 12 AR VOB IR 278 ) (SAR) ADC, 2Rt £ 1L 18 M NiliiE. ADC B P &
e Bl AR EN AT ADC A7 225 kAT, o adedi AR H I O 2 2 L I I ) A AR A
R . ADC b A & HL IS NS 25 RIS A H SRR T RE, 38 Gots i — Bk 1) el o

19.2 EERH:

12 B 73 e

REZRHEZIX 18 NMANIEE (NFESSSHARD
S # ADC i

A% B ADC I 4 143 47

ZMZEEEIE: NHSHBE, VDD,

SCRF VDD A2 25 i e 0 &

LN SH BN, SCRE A 8RR E DR

e A 22 B N, AT VDD WL
FNHEVEH: VSS<=VIN<=VDD.

19.3 Z£HIEHR

ADCHS

ADCO ADEON AC]ID VTEIM ATE 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 &
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C/ACHIP

CA51M020XX

19.4 IjEeiid

ADC [ 8hiEid AST fffife, W& AST=1 /5, ADC HHxt ADCHS i 4 (1% N\ i U5 3E 1T K5 /850 e
ADC gt ACKD ¥ B I #h Fil sy 45, &R Guit Bh 7 590 i e/ ADC H3ist8. 7E ADC B AN AR 1) 2644
T, ADC (PR R Hf [H] 2 H HTME WE I, 3y 5~ (13+2AHTME) > ADC B8 A B . 4 s lE, 12
Frfr) AID (E 2 4 N4 3 75 47 45 ADCDH. ADCDL, *%#:5¢)51) 2.5 MNe A, AST 2 H30E 0, [FR F ks

L ADIF 72 HE 1, W ADC HI{ERE, £7=4 ADC Hlir. K 19-4-1 5 ADC 54t 714

13+2 HTME (ADCLK CYCLE)

'
il

!
Ll

NN

AST J

ADIF
ADCD (H/L) ADCD (n=1) ADCD (n)
& 19-4-1 ADC B =&
® ADC ¥iERIE

MIEFENE 1.5V AENSERER, B TERETE, SO N EEA—E MR, FEEAE
J ¥ ADC g R — e 2, FrLAfE ADC %30 5¢ 5, A LEXT AD [ TRE. SR AEH) B, 2%
FEANE T BINER R AT, 15 0 5P B e R s B R TR, B B R B0, B 3R R B N 22
7 fi#+ ADCALL. ADCALH, 4 ADC ##5¢ il H 2 AD {EHRHE 4% IE 75 77 #% ADCALL. ADCALH [{E 17
S Lo fag B 45 HRUERA 1Y AD i, 2411 AD {E 217 IUE %7 /4% ADCD . ithDhfigisid ADCALE f#5g, *fT
F P skedid, 8 N IS R 7 8 E ADCALE=1 EIf], KIE A2 E 3h 58 i

19.5 FHFasmid
#* 19-5-1 FF7%% 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
VIR E 0 0 0 0 1 1 0
i IEER= S|

7 AST ADC B Fipssmlf, 5 1 JaahiE, i )EashiE o
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CA51M020XX

6 ADIE ADC P fERehL, 1A%
5 ADCIF | ADC HllitzEfL, 517350
4~2 HTME | SREECREFRIIECH 2 (1 HTME R
ADC IRHEAERENL, 1A%
1 ADCALE | WL R GRS HHENNEL 1.5V I A H 4L, 4 ADCALE=1, ADC {44 Fi iR I
ADCAL FF 78 M E T E . AR S % (745 ADCAL Wi,
ADC 2% B R iE AL
0 VSEL 0: B 1.5V(INNER_VREF){E NZ% i [k
1: HIEENSHH R
# 19-5-2 {755 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) R g5 i
ADC B 734 v &
000: AN53-4ii
001: 2 734
s @ 010: 4 74t
111: 14 5345
ADC JEIE i A e 1 45
00000: JHiE <M
00001: jHi& AD_CH[0](P1.6){#fE
00010: J#i& AD_CH[1](P1.5){#fE
00011: JEI& AD_CH[2](P1.4)ffifE
00100: JEI& AD_CH[3](P1.3)ffifk
00101: JEI& AD_CH[4](P1.2)ffif
00110: JEI& AD_CH[5](P1.1)ffifE
00111: JEI& AD_CHI[6](P1.0)ffifE
4~0 ADCHS 01000: @& AD_CH[7](P0.7)ff At
01001: JEIi& AD_CHI[8](P0.6)ffifiE
01010: JEIi& AD_CHI[9](PO.5)ffifE
01011: JEI& AD_CH[10](P0.4)ffifit
01100: JEI& AD_CH[11](PO.3)ffifit
01101: JEI& AD_CH[12](PO.2)ffifit
01110: JEI& AD_CH[13](PO.1)ffifit
01111: JEI& AD_CH[14](PO.0)ffifit
10000: i#iE AD_CH[15](P1.7)ffifE
10001: i#iE AD_CH[16](P2.0)ffifE
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C/ACHIP

CA51M020XX
10010: @iE AD_CH[17](P2.1)f#i B
10011: ¥ VDD ) 1/4 {6fE
Fofth: @B
* 19-5-3 & {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
WILEE 0 0 1 0 0 0 0
e TRe) IDXGiRc i
ADC fGHEZF 788, A5 ADCALE=1 I HIEH S K A HE 1.5V 4
1570 ADCAL . AR, ADC % F R R A =
ADCDL=_(ADC #:445 B *ADCAL) /32768
EE: MRSHEE LT B3 #, R 1A
# 19-5-4 T #7488 ADCD
8062H | 6 | 5 | 4 3 2 1 0
ADCDL ADCDLI[3:0]
R/W R
VIt E 0 0 0
8063H 6 5 4 3 2 1 0
ADCDH ADCDH[11:4]
R/W R
WILE1E 0 0 0 0 0 0 0
B 5 (DK Wi
11~0 ADCD ADC #3MH
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20 fKHEERN (LVD)

20.1 ZhRefasr

RHERD (LVD) H Tt a S fkes VDD, A% B /& d & yEE Ny 2.7V, 3.3V, 3.7V fl1 4.2V,
24 VDD /T FT I I HL R AR, )5 e A o e AT .
B TR ZH5Em, 552 ] LD R AT —E 2557

LVD g5 - 20-1-1 Fizso

LVDWKE
LATCH
|
LVDTH[3]
LVDTH[2] 1.VD I ) LVDRST
LVDTH[O] —
LVDE

LVDINT
> o
LVDF j

& 20-1-1 LVD Bz E

20.2 Thhgdaid

LVD Zhfigidit LVDE A2 AERE, il i B s s LVDTH A2 B . 2405 & VDD /T BT & 1) e K 1
LVD Zhier=Efbr & LVDF L0681, Wik LVDS=0, 7= LVD #llr, iR LVDS=1, &4 EAM. EiEE
&, LVD BArpeE2 Ja, LVD HE I HEEIEAS AL, 2474 LVDCON &R EFZ AT IR AS, bk, 2 LvD
BhrrAEZ G, R VDD LT Irsoe W HE, Shfa—BATEAMRE. FEEH, 24 LVvD hl™4 )G,
3 VDD FFEAR T T i s, LVD ikt & fEE e A

20.3 FFafHA
% 20-3-1 % 17%% LVDCON
ESH 7 6 5 4 3 2 1 0
LVDCON LVDE LVDS LVDF - - - LVDTH[1:0]
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CACHIF CA51M020XX

R/W R/W R/W R/W R/W - - R/W
CapaY 0 0 0 0 - - o | o
e M5 Pt HA
7 LVDE LVD ffigehr, 175K
LVD ) REiEFEAL
6 LVDS 0:
1: &AL
5 LVDF VD =k, 51350
4~ -
LVD fil & B IE BEAT 35
00: 2.7V
1~0 LVDTH 01: 3.3V
10: 3.7V
11: 4.2V

20.4 LVD #1572

LVD H 5l &
filtn, WE LD NI, KRR RN 2.7V, FEFEU T

#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)
{
LVDCON-= LVDE(1) | LVDS_int | \LVDF | LVDTH_2p7V;// ¥ & LVD {§&E, % & LVD Jyrf W=, il v s N 2.7V
INT4EN = 1; J/INT4 Hh b
EA=1; VAR ER =Ll
}
void INT4_ISR (void) interrupt 6
{
if(LVDCON & LVDF)
{
LVDCON |= LVDF; /iR LVD H bR &
}
}

83



CACHIF CA51M020XX

LvD R A2
filtn, WE WD NEMEE, IR 2.7V, U

#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)

{
LVDCON = LVDE(1) | LVDS_reset | LVDF | LVDTH_2p7V;//# LvD fiflg, #a@LvD i Rl kil s A 2.7V
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21 BF TG E

21.1 BT #

CA51M020 A4t i EER A ISP a0 F#E 7, (Sl 12C 805 M T EMIER, %N
P2.1(12C SDA), P2.0(12C SCL).
2R TIET FTECP RN TTE 2% "CACHIP J R N8 T BT Ui,

21.2 ELE

CA51M020 R ¥ SCRIEG AT B, (O 507 J a2 @i 1IC 2 Mk Tii(E, 12C #1172 P2.1(1IC_SDA)
I P2.0(IIC_SCL). ZyEREMZ, BT A S0 B EELL 1C BE, FrilS57 B iERn 12C B0 51 A RE 1
BEOHARIIEE, FHHN AT BARMA IC Thak, J/UETBIEE ANGIEB. 5o, BT 12C FE(EEE 2 H
FEF kg, BTCAN FHREFE B GEK: 20 ph 3 B O IR Il , tANBERE NG R, 5 RSt i 507 B0 3%
6] (381

4 TSME=0 (PCONI[3D B, & 28kt N5 B o it A 55, TSMODE {2 (PCONI[2])
B, N R AT T AR A SRR A 15 D)4 AR I sl A B

T2 KT IR AT 1] 225 47 B I AH DG ST N4

85
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22 BANFE

22.1 WIRSH

ZH w/MAE IZONIEN AL
Hm A L L -0.3 6 Y
1/0 5| B -0.3 VDD+0.3 Y
TAEM SRR -40 85 C
A7 IR -55 125 C

CPU T AEMiZ% - 8 MHz

wlt: B RIRSE” TE [ H T FEN LA TEMARI S T T L2876 AR AR, 2K fras 7
FSF LA, ATGES LS 1 7T 36 1 -

22.2 HEBS&SH

HR S (VDD=2.2-5.5V, TA=25°C, FRIEH i)

% B L} B | B .
SHE2% THEdE 7\ i N TR %A
5 1 i B\ | i
VDD=2.7V < 1.41 - RGN 4PN IRCH(8MHz), FLAtA 4%
opl | VDD=3:3V i 1.69 i A W, PSR E, A
NG AN, P AMEORH], CPU
VDD=5.0V - 2.58 - HUT NOP 154
TAE Hi
VDD=2.2V - 80 - AN BN IRCL(128kHZ), oAt 4
Go2 | VPD=33V . 93 . A KM, Pt sl L7, A
FHINGI S, A SN,
K> ) 110 CPU #11T NOP 54
VDD=2.2V - 5.0 - B oG, B e 51 R TE 7
. y VDD=3.3V - 5.1 - P B N 5 A8, BT bk
STOP LU | e A, Flash HEAIBIREER, CPUHEN
VDD=5.0V - 5.3 STOP it
VDD=2.7V ] 0.67 } RS EHBEN IRCH(8MHZ),  FLAt i
KM, BT 5 G5, Fra %
lich1 VDD=3.3V - 0.82 - mA | FRINGIEAES, FrE IR OCH,
IDLE K38 L 7 Flash #E NBEIREI, CPU HEA IDLE
VDD=5.0V - 1.28 - ik,
- VDD=2.2V - 16 - A RGN B IRCL(128KHz), HAh)
VDD=3.3V - 20 - BOGH, A S R, A
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HEsm NG IATE ), BTl 4hs e,
VDD=5.0V - 28 - i .
CPU #E A IDLE #%2,
VDD=2.7V 1.17 - 2.7
10 i 1 ¥\ = FELUE
N Vhil VDD=3.3V 1.45 - 3.3 v -
Gl =TT 8D
VDD=5.0V 2.25 - 5
VDD=2.7V
10 ¥iig 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 NG FE R
e Viol VDD=3.3V 0 - 132 |V g
R AT D
VDD=5.0V 0 - 1.85
VDD=2.7V
10 i 4 NI FE R
e Vio2 VDD=3.3V 0 0.5*VDD - v -
RSP
VDD=5.0V
2mA @DRV=0
3mA @DRV=1
VDD=3.3V - -
AmA @DRV=2 R ,
10 ¥ R HR, 4 HIRSNHE
\ \ sma @3 ONHEMR S A, 4 RIRBRE
10 ity I HE HL i Ipu mA | A#E(DRV), Voh=0.9*VDD
5mA @DRV=0
6mA @DRV=1
VDD=5.0V. - 3
8mA @DRV=2
10mA @DRV=3
4mA @DRV=0
VDD=3.3V A - \
o 8mA @DRV=1 10 ¥ MER G AR S, 2 RORBIRE
10 ity 11 ¥ FLIR lol mA ‘
8mA @DRV=0 TJi%(DRV), Vol=0.1*VDD
VDD=5.0V - -
16mA @DRV=1
10 %y I R hzELFH Rdl | VDD=2.2~5.5V S 30 - KQ -
10 it I b=z FELFHL Rul | VDD=2.2~5.5V - 30 - KQ -

W LULEZECEFEPLIR T S5 R, RS
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/CHIP CA51M020XX
22.3 ESD/EFT 44
#s R %AF ES P BoNE =¥y
VDD/VSS 7000
IR '
CAATR AL HBMD
I/O 4000
VESD TA=+25C TSSOP20
IR
1000 v
CAHAF TR S cDM)
#s i ES P BE =¥ A
EFT Fsys = 8MHz / UART i il TA=+25C TSSOP20 +4000 v
22.4 THRMEBSEHE
A (VDD=2.2-5.5V, TA=25°C, (& AF HB 60D
YA 21 5 | mAME | BEME | HKE L:<K 2  Yas

N ERGER I 4 (RCL) #2 | Trel 50 us IRCL #i2 Ay 128K
PRI ()
PN B B B (IRCHD Tre2 10 us IRCH #1134 8MHz
LR A 1]
HNER I (32.768KHzZ) Tre3 1 s FZE A 32.768KHz

LRI 7]
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C/ACHIP CA51M020XX

22.5 AW RC BB B e

€ IRCH B

IRCH 7 3 4 1 it 2k

8.10

8.05

8.00

7.95

N T 2 R

7.90

7.85
7.80
175

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

R (BIKED)
& 22-5-1 IRCH 5.5 4% 14 ih 28 &

w it LI TEE A IREDL A A SE B Fedfs (RPEZ 5

89
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CA51M020XX

23 HfFRRA

HIERA: TSSOP20

e

1

m
125) =
T

M
% | &

TMMHHM

- 11
=]
— /T
| A
= k-
=Y
== %
|
=
==
=
=
==

F

w

AR

&
&
~=2
3 " ol
. B
+H
I

B

L

L?

(L1)
4o p 3

L2

f, \ml S, § -

| i ol

[ 1_‘2 . e ‘

’ , SECTION B-B
Fs B/ ME (mm) PrTEEAE (mm) B A{E(mm)

A 1.0 1.1
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
cl 0.10 0.15
D 6.40 6.45 6.50
E 6.25 6.40 6.55
El 4.35 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
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BN SOP20

2380, 150,05
a3 AL A2 /
sHH3H8dH4 o N
/ AN
By R
m , ] b= @

EEEEEEEE L
/ a =t

A
: iinininInliny
]
]

Fe Bt/ME (mm) ﬁr;‘ﬁ{é‘(mm) B AE(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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#IEFNR: QFN20(3X3MM)

D2
Nd
20
- JUY U
- |
20 | — T
D ]2
] A I — + —
. D -
] _’_ = = / C
ANORINANA
1l
o b
EXPOSED THERMAL
PAD ZONE BOTTOM VIEW
L= ol
U_:l_l—D—D—D—rl
o
Fs B /ME (mm) PrUE(E (mm) B A AE (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 155 165 175
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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CA51M020XX
HIEHEA: SOP16
S R
! by
[ jfﬂ-\ 1
[IJ U U U U U 0.38X45°KL}L -
— e
7 EML o
Dl
i
T
||":||I|5|
T
5 /ME (mm) FrE{E (mm) BAME(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
e _ 1.27 _—
z _ 0.505 e
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CA51M020XX
HiIEHEA: SOP14
D
0,25 _I_
JHHHHHHH B
TN
/ . |
\ ) W ow |
O ‘- '
8
0odddd c
== ™
l \¢ al
il 1 -
e b =
Fe B/IME (mm) P (mm) B K{E (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
[ 0.21 0.23 0.26
D 8.45 8.65 8.85
E 3.70 3.90 4.10
El 5.80 6.00 6.20
e 1.24 1.27 1.30
0.50 0.65 0.80
L1 0.99 1.00 1.10
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#IEHK:. SOPS

e L
izl ! 1 _
I O l | l
._.- T:"F I|I. { ! u y I' T‘T i
I S v e & ]
E[ |EI = ! 4
~ L L] = L. '
\/
U |‘L:| (1 ()
- -
D
' v
! | | B\ =
1 [ [ 1 [
J L. [ 1 [A
A3 ~
= - o
F5 B&/|ME (mm) PRHE/E (mm) B K18 (mm)
A 1.40 145 1.50
Al 155 1.60 1.65
A2 0.10 0.15 0.20
A3 0.50 0.535 0.540
b 0.354 0.406 0.504
bl 0.155 0.150 0.175
c 0.20 0.203 0.210
D 4.830 4.880 4.910
D1 0.610 0.660 0.710
D2 1.045 1.050 1.0505
e —— 1270 -
3.810 3.910 3.96
EL 5.900 6.000 6.10
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C/ACHIP

CA51M020XX
24 By
M1 HBOEEER
&4 it Wi B JE 1
Hmfeikia 4
MOV A,Rn AR IEN B nas (A) < (Rn) 1
MOV A, direct H R T R RN EE (A) — (direct) 1
MOV A,@Ri [H]4: RAM 5 1= N 228 (A)~ ((Ri)) 1
MOV A #data8 8 AR HUE N B (A) «— #data 1
MOV Rn,A FUINA N IEN AT (Rn) < (A) 1
MOV Rn,direct ERES b T RO E P N Y e (Rn) « (direct) 2
MOV Rn,#data8 CEDAVAHIEA S PNF e (Rn) « #data 1
MOV direct,A ZNEE N AN B B DR (direct) < (A) 1
MOV direct,Rn AT N AN B bk T (direct) — (Rn) 2
MOV direct,direct B T b )RR IE N B T (direct) « (direct) 2
MOV direct, @Ri [ F: RAM HH {08 26 N\ B et bk $.oa (direct) — ((Ri)) 2
MOV direct,#data8 8 i 7 BPAE N Bk # T (direct) «— #data 2
MOV @Ri,A SN P G A 3 RAM T ((Ri)) « (A) 1
MOV @Ri,direct BB bk BT R R SR IE BB RAM H 6 ((Ri)) « (direct) 2
MOV @Ri #data8 8 A T RIAE A (A4 RAM St ((Ri)) < #data 1
MOV DPTR #data16 | 16 {57 B bt i% N HuhE 25 47 4% (DPTR) « 2
#data116
MOV A,@A+DPTR DL DPTR Ak bt bt FHaik e (8% | (A) « ((A)) + 2
ESINES (DPTR)
MOV A,@A+PC A PC Ay hE A bt S bk e P B IEANR | (PC) « (PC) +1 2
N (A) < ((A) + (PC))
MOVX A, @Ri b0 RAM(8 fir il )ik A 2 2% (A) — ((Ri)) 2
MOVXA,@DPTR A3 RAM(16 fir s )ik A\ 2 ge (A) — ((DPTR)) 2
MOVX @Ri,A ZUNFRIE NS RAM(8 7 Hh k) (Ri)) < (A) 2
MOVX @DPTR,A SN ek NS RAM(16 Azitdl) (DPTR) «— (A) 2
PUSH direct T A I B A R R RN AR (SP) « (SP) + 1 2
((SP)) « (direct)
POP DIRECT HERKR O 5 B B R T (direct) — ((SP)) 2
(SP) «— (SP) - 1
XCH A,Rn A B (A) < (Rn) 1
XCH A direct IR REETSE=Y) IE S0k (A) < (direct) 1
XCH A, @Ri [f]# RAM 5 B Jinge 28 4 (A) < ((Ri)) 1
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C/ACHIP

ADDC A, @Ri

Al RAM P32 s 26 n 21 R n e

A) < (A)+(C)+
(Ri))

ADDC A, #data8

8 A 3L BN RE A 0 2 R s

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 {37 BN ) N 4% (A) — (A) + #data
ADDC A, Rn DT AR A HEAL N E) BN A% (A) < (A)+(C)+

(Rn)
ADDC A, direct Sk (W ETvei e V) E i iE (A) — (A)y+(C) +

(direct)

(

(

(

A) — (A) +(C) +
#data

SUBB A, Rn

T B R (7 B

(A) —(A)-(C)-
(Rn)

SUBB A, direct

S0 A5 R B4 Bk ¥ T

(A) —(A)-(C)-
(

direct)

SUBBA, @Ri FUINERA ALK 2 RAM A 7% (A) < (A) - (C) -
((Ri))

SUBB A, #data8 SRR 8 T Bi% (A) < (A)-(C)-
#data

INC A EQINE I (A) < (A) +1

INC Rn TR A (Rn) « (Rn) + 1

INC direct P BT A 1 (direct) « (direct)
+1

INC @Ri 4% RAM A 250 1 ((Ri)) < ((Ri)) + 1

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

DECA LUINeIR 1 (A) — (A) -1

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

DEC direct IERE3: b RS  E S (direct) « (direct) -
1

DEC @Ri 3% RAM A 2508 1 ((Ri)) < ((Ri)) - 1

MUL AB AZEL.B temp16 « (A) X

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

(tempi7,...,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

WRBRERIES

ANLA, Rn BNEs s A (A) < (A) & (Rn) 1
ANL A, direct B g 5 EE S e A 5 (A) < (A) & 1

(direct)
ANLA, @Ri ZUn#% 58 RAM &5 (A) — (A) & ((Ri)) 1
ANL A, #data8 Zhnes 5 8 frar R EAE 5 (A) — (A) & #data 1
ANL direct, A BT S RIS S (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 ZUn#s 5 8 i r RIEURH ek (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 FINEE S A A B (A) < (A) " (Rn) 1
XRLA, direct ZUnas 5 Hah koA ek (A) — (A) * (direct) 1
XRLA, @Ri Sngs 5 RAM A 25 FH 25 (A) < (A) ™ ((Ri)) 1
XRLA, #data8 Rngss 8 AL r BRI 75 (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 ESINERS 0] (A) — 0 1
CPLA IR R (A) — [(A) 1
RLA FINGEA L (A) « 1
(A.6,A5,...,A.0A7
)
RLC A S BRI LS C—AT7 1
(A) —
(A.6,A.5,...,A.0,C)
RRA RN EH A (A) « 1
(A.0A7,.. A2A1
)
RRCA FInEs A I LS C—AO0 1
(A) —
(CA7,..,A2A1)
PR KR &
ACALL addr11 ot %ot A F T AR T (PC) — (PC) + 2 2
(SP) « (SP) + 1
((SP)) « (PC7-0)
(SP) « (SP) + 1
((SP)) « (PC15-8)
(PC10-0) « page
address
LACLL addr16 KR (PC)«— (PC)+ 3 2
(SP) « (SP) + 1
((SP)) « (PC7-0)
((SP)) « (PC15-8)
(PC) «<addr15-0
RET FAEF 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 PC) — (PC) + 2 2
PC10-0) < page

address

(
(
(
(

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

«<—addr15-0

(P
(
(
(
(
(

SJMP rel RS (PC) — (PC) + 2 2
(PC) < (PC) + rel

JMP @A+DPTR kX T DPTR fla a6 # (PC) = (A) + 2
(DPTR)

JZ rel ZUNBNEFFS (PC) — (PC)+2 2
IF (A)=0

THEN

(PC). — (PC) + rel

JNZ rel RN T (PC) < (PC) +2 2
IF (A) <> 0

THEN

(PC) « (PC) + rel

CJINE A, direct, rel Fnat 5 Bt R, ANEMHR (PC) — (PC)+3 2
IF (A) <> (direct)
THEN

(PC) — (PC) +
relative offset

IF (A) < (direct)
THEN

(C) 1

ELSE

(C)<0

CINE A, #data8, rel | Rlnast5 8 i r BPALLLAE:, AENH# (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

AR, AR

(PC) «
(Rn) «

(PC) + 2
(Rn) - 1

IF (Rn) <> 0

THEN
(PC) «

(PC) + rel

DJNZ direct, rel

EAMIE oo 1, R

(PC) «
(direct) « (direct) -

1

(PC) + 2

IF (direct) <> 0

THEN
(PC) «

(PC) + rel

NOP

A

(PC) «

(PC) + 1

>

AR BIRIE RIS

CLRC

Jig 2

C) <

CLR bit

A BRI

bit) «

0

SETBC

B2 VAN

C) <

SETB bit

B E AL

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 NINDININND| R
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CA51M020XX

MOV bit, C HERLALIE N B B LA (bit) < (C)

JC rel BERLAL A 1 MEER(CY=0 NEER, =1 ) (PC) — (PC) + 2
IF (C) =1 THEN
(PC) «— (PC) + rel

JNC rel HERLAL R O U F5 (PC) — (PC) +2
IF (C) =0 THEN
(PC) «— (PC) + rel

JB bit, rel BHEHIEA N 1 S (PC) — (PC) +3
IF (bit) = 1 THEN
(PC) «— (PC) + rel

JNB bit, rel HAEHIENT A O 2 (PC) < (PC) +3
IF (bit) = 0 THEN
(PC) — (PC) + rel

JBC bit, rel BHEZMEEAN 1 MR, ZAES (PC)« (PC)+3
IF (bit) = 1 THEN
(bit) « 0
(PC) «— (PC) # rel

thta 4

ORG BB R AT aG

END P EVEARS &5 R

EQU 5 S HL

SET E SR

DATA 25 %0 ok e 1

BYTE B TRAF S e

WROD BRI S

BIT Y AL HEI 4

ALTNAME F B SRR 7

DB o — YL 2L AT fifs [X 2 3T B A

DW 9 — OB 2 A7 X R B

DS TR AT SL A7 X B N 48 e 710

INCLUDE = AR SCAT 4 AR

TITLE FNRSCAF AR AT

NOLIST TG A 7= AR 51 3R ST

NOCODE KA Gl , A AR A=A
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