B 7R B R R A PR 8]
@ SyncMOS Technologies Infemational,Inc. SM59R04A2 Replace STC12C5A16S2
Application Note

SM59R04A2 i STC12C5A16S2 EE [F
<~ IR - SMBOR04A2
T R %+TSM59RO4A2 [T STC12C5A16S2 Vils™ | » [l g S TR =T Hh 5
] ipt e =2 e
T~ CWEERI : SM59R04A2 - STC12C5A1682 ff fif MCU it (1) -

Feature SM59R04A2 STC12C5A16S2
2.7~3.6 2.2~3.6
EFHES (V) (4.5~5.5) (3.3~5.5)
System clock(MHz) 4T - Z;Ea;nusht:nzz on fly) 1-T : up to 37
[ [ RC B 38 (™ 24MHz) ]
[l R (B R A ) |
[T ) (AT P4.6)
Program Flash ( byte) 16K a 16K
EEPROM £ g
ISP/IAP B g
RAM( byte) 256+1024 256+1024
Interrupt 13 10
WDT % %
16-bit Dual DPTR B g
Timer (3 i) (2 i)
?J(Z A
e STC12C5A16AD ~
UART (2a5) STC12C5A16PWM
AEAE
PCA T(45) > [lipE Ox2BH | F1(27%)> Hlfw[ | 0x3BH
(48510 ) (2% > 8t
PWM (IMTTH oxain [IgaJT(H S PCA) H 11
MDU 7 s
- E
ADC | STC12CSA16PWM £
SPIl interface T |
IC interface | o
KBl interface | i
Port 4.4~4.7(40-pin PDIP) ” ”
&four 1/O type | !

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0167 1 Ver. A 2010/02
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SM59R04A2 Replace STC12C5A16S2
Application Note

P TR B

SM59R04A2(%: 2) :

Hex\Bin X000 X001 X010 X011 X100 X101 X110 X111 Bin/Hex
F8 lICS [ICCTL IICA1 IICA2 IICRWD IICS2 FF
FO B SPIC1 SPIC2 SPITXD SPIRXD SPIS TAKEY F7
E8 P4 MDO MD1 MD2 MD3 MD4 MD5 ARCON EF
EO ACC ISPFAH ISPFAL ISPFD ISPFC LvC SWRES E7
D8 P5 P3MO P3M1 P4MO P4M1 P5MO0 P5M1 DF
DO PSW POMO POMA1 P1MO P1M1 P2MO P2M1 D7
C8 T2CON CCCON CRCL CRCH TL2 TH2 PWMMDH | PWMMDL CF
Co IRCON CCEN CCL1 CCH1 CCL2 CCH2 CCL3 CCH3 C7
B8 IEN1 IP1 SORELH S1RELH | PWMDOH | PWMDOL |PWMD1H | PWMD1L BF
BO P3 PWMD2H | PWMD2L | PWMD3H | PWMD3L PWMC WDTC WDTK B7
A8 IENO IPO SORELL ADCC1 ADCC2 ADCDH ADCDL ADCCS AF
A0 P2 A7
98 SOCON SOBUF IEN2 S1CON S1BUF S1RELL 9F
90 P1 AUX KBLS KBE KBF KBD 97
88 TCON TMOD TLO TL1 THO TH1 IFCON 8F
80 PO SP DPL DPH DPLA1 DPH1 RCON PCON 87

STC12C5A16S2(% 3) :

Hex\Bin X000 X001 X010 X011 X100 X101 X110 X111 Bin/Hex
F8 CH CCAPOH CCAP1H FF
FO B PCA_PWMO PCA_PWM1 F7
ES8 CL CCAPOL CCAP1L EF
EO ACC E7
D8 CCON CMOD CCAPMO CCAPM1 DF
DO PSW D7
C8 P5 P5M1 P5MO SPSTAT SPCTL SPDAT CF
(o{0] P4 WDT_CONTR IAP_DATA IAP_ADDRH IAP_ADDRL IAP_CMD IAP_TRIG | IAP_CONTR C7
B8 IP SADEN P4SW ADC_CONTR ADC_RES | ADC_RESL BF
BO P3 P3M1 P3MO P4M1 P4MO P2 IP2H IPH B7
A8 IE SADDR IE2 AF
A0 P2 BUS-SPEED AUXR1 A7
98 SCON SBUF S2CON S2BUF BRT P1ASF 9F
90 P1 P1M1 P1MO POM1 POMO P2M1 P2MO CLK_DIv 97
88 TCON TMOD TLO TL1 THO TH1 AUXR | WARECLK 8F
80 PO SP DPL DPH PCON 87

Specifications subject to change without notice, contact your sales representatives for the most recent information.
Ver.A 2010/02
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SN 7o I

SM59R04A2 Replace STC12C5A16S2
Application Note

Enpais SM59R04A2 Addr. STC12C5A16S2 Addr.
GHE RIS | 25MHz {4 35MHz
(1T 2THE A R 321 15 1)
IFCON.ITS 8FH.7
ZHF-
pjﬁ[chgﬁﬁg F IMHz 24MHz 4 81 i 51 5V : 11MHz~15.5MHz

ZH- 3V : 8MHz~12MHz

e g th [ 4ms - 200ms HL 7 ' i fig e T
ZHFZ

[REE 1. L(3.3VYfsiis it (12 5V AT PAS
2. C(BV)5 I 13,6V 1. L(B3VYf9iisit [EH11.30V
IENL.IELVI(LVI interrupt enable - B8R4 12 oV En 32y
interrupt vector at 0x63H) IE.ELVD(LVD interrupt enable - ABH.6
LvC E6H interrupt vector at 0x33H)
E R E WAKE_CLKO.LVD WAKE BFH.3

IAP, ISP, TAKEY F7H | IAP_DATA C2H

EEPROM IFCON.ISPE 8FH.1 | IAP_ADDRH C3H
ISPFAH EIH | IAP_ADDRL C4H
ISPFAL E2H | IAP_CMD C5H
ISPFD E3H | IAP_TRIG C6H
ISPC E4H | IAP_CONTR C7H
2 F=

#]gp?;b[ﬁ% IFCON.EMEN 8FH.1 | AUXR.EXTRAM 8EH.1

Embedded | " T =1

1024B RAM | =0. ¥ (default)

=0, 3*}-(default)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SM59R04A2 Replace STC12C5A16S2
Application Note

Fl l%%fﬁj:w B

SN A8H A8H
@F%QL_T [Fl IENO IE
IEN1 B8H IE2 AFH
IEN2 9AH P B8H
P A9H IPH B7H
IP1 B9H P2 B5H
SYIHEP IP2H BEH
ﬁflijﬁl- TAKEY F7H WDT_CONTR C1H
. WDTC B6H 1. [FEYER H/HZ[) Pk s Y
1. IR HEIREOT "
WDTK B7H H T IE
FHIIF TR 3
Hos E_T r]:d 1. Eﬁ%@i@E‘I[‘Jﬁ?B%OKHZE%i ’YLIHFEJJ‘: 2. HIWDT_CONTR[Z:O]I%T{L_”j"’Ej?
3. F@“—\L_Bﬁ[&? FEIGIE - HIF12~25677 8
né’rﬁ\ﬂ]‘*b,:h‘ﬁr 2. {IWDTC[3:0] L » T Hif Period =
rFlJ 1~3276857 16 : (12xPre-scalex32768)/Fosc
(XTAL1)
Period = 1.02 m sec ~ 33.55 sec
3. JEKEY] J%ﬁ Ffage>
3. AAKEY(TAKEY) - i &
f WDT_CONTR -
WDTCF%’{L_’ ;B WDTHWDTKH
7 0x55 -
B4
Dual DPTR AUX.DPS 91H.0 AUXR1.DPS A2H.0
=0, select DPTRO =0, select DPTRO
=1, select DPTR1 =1, select DPTR1
DPL 82H DPL 82H
DPH 83H DPH 83H
DPL1 84H
DPH1 85H
23— 5= UART | IEN2.ES1(UART1 interrupt enable - 9AH.1 IE2.ES2(UART?2 interrupt enable - AFH.O

interrupt vector at 0x83H)

interrupt vector at 0x43H)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SM59R04A2 Replace STC12C5A16S2
Application Note

AUX.P4URL1 91H.4 AUXR1.S2_P4 A2H.4

=0, UART1 at P1. =0, UART2 at P1.

=1, =1,

TxD1 change from P1.3 to P4.3 TxD2 from P1.3 to P4.3

RxD1 change from P1.2 to P4.2 RxD2 from P1.2 to P4.2

S1CON 9BH S2CON 9AH

S1RELL 9DH S2BUF 9BH

S1RELH BBH BRT 9CH

S1BUF 9CH AUXR 8EH
PCA IENO.ET2(Timer 2 interrupt enable - A8H.5 CMOD.ECF (PCA interrupt D9H.0

interrupt vector at 0x2BH) enable > interrupt vector at 0x3BH)

AUX.P4CC 91H.6 | AUXR1.PCA_P4 A2H.6

=0, PCA at P1. =0, PCA at P1.

=1, =1,

CCO change from P1.0 to P4.0 ECI change from P1.2 to P4.1

CC1 change from P1.1 to P4.1 PCAO/PWMO from P1.3 to P4.2

CC2 change from P1.3 to P4.2 PCA1/PWM1 from P1.4 to P4.3

CC3 change from P1.4 to P4.3 CCON D8H

T2CON C8H | CMOD D9H

CCCON COH CCAPMO DAH

CCEN C1H CCAPM1 DBH

TL2 CCH | CH E9H

TH2 CDH | CL FOH

CRCL CAH | CCAPOL EAH

CRCH CBH CCAPOH FAH

cCL1 C2H | CCAPLL EBH

CCH1 C3H CCAP1H FBH

CCL2 C4H PCA_PWMO F2oH

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SM59R04A2 Replace STC12C5A16S2
Application Note

CCH2 C5H PCA_PWM1 F3H

CCL3 C6H

CCH3 C7H

ZH

PWM IEN1.IEPWM(PWM interrupt enable - A9H.0 CMOD.ECF (PCA interrupt D9H.0

interrupt vector at 0x43H) enable > interrupt vector at 0x3BH)

PWMC 91H6 | AUXR1.PCA_P4 A2H.6

PWMDOH =0, PCA at P1.

PWMDOL =1,

PWMD1H PCAO/PWMO from P1.3 to P4.2

PWMD1L PCA1/PWM1 from P1.4 to P4.3

PWMD2H CCON D8H

PWMD2L CMOD D9H

PWMD3H B5H | CCAPMO DAH

PWMD3L BCH | CCAPM1 DBH

PWMMDH BDH CH E9H

PWMMDL BEH |CL FOH

ZH[fHF-+ BFH | CCAPOL EAH
BiH | CCAPOH FAH
B2H | CCAPIL EBH
B3H | CCAPIH FBH
BaH | PCA_PWMO FoH
CEH PCA_PWM1 F3H
CFH

MDU PCON.MDUF 87H.6 |

ARCON EFH

MDO E9H

MD1 EAH

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SM59R04A2 Replace STC12C5A16S2
Application Note

MD2 EBH
MD3 ECH
MD4 EDH
MD5 EEH
ZHIFF "

ADC IEN1.IEADC(ADC interrupt enable - B8H.2 IE.EADC(ADC interrupt enable - A8H.5
interrupt vector at 0x53H) interrupt vector at 0x2BH)
ADCC1 ABH P1ASF BCH
ADCC2 ACH ADC_CONTR BDH
ADCDH ADH ADC_RES BEH
ADCDL AEH ADC_RESL BFH
ADCCS AFH AUXR1 A2H
ZHIF{F

SPI IEN1.IESPI(SPI interrupt enable - B8H.1 IE2.ESPI(SPI interrupt enable - AFH.1

Interface interrupt vector at 0x4BH) interrupt vector at 0x4BH)

AUX.P4SPI 91H.5 AUXR1.SPI_P4 A2H.5
=0, SPI at P1. =0, SPI at P1.
=1, =1,
SS change from P1.4 to P4.0 SS change from P1.4 to P4.0
MQOSI change from P1.5 to P4.1 MQOSI change from P1.5 to P4.1
MISO change from P1.6 to P4.2 MISO change from P1.6 to P4.2
SPI_CLK change from P1.7 to P4.3 SPICLK change from P1.7 to P4.3
SPIC1 F1H SPSTAT CDH
SPIC2 F2H SPCTL CEH
SPIS F3H SPDATA CFH
SPITxD F4H
SPIRxD F5H
ZHIFF

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SM59R04A2 Replace STC12C5A16S2
Application Note

IIC IEN21.IENC(IIC interrupt enable - B8H.5 e
Interface interrupt vector at 0Ox6BH)
AUX.P4IIC 91H.3
=0, IIC at P1.
=1,
[IC_SCL change from P1.6 to P4.0
[IC_SDA change from P1.7 to P4.1
lICCTL FOH
lICS F8H
IICAL EAH
IICA2 FBH
IICRWD FCH
lICS2 EDH
LY -
KBI IEL.KBD(EEI interrupt enable > A9H.0 iy
Interface interrupt vector at 0x5BH)

AUX.POKBI 91H.2
=0, KBI on P2.
=1, KBl on PO.
KBLS 93H
KBE 94H
KBF 95H
KBD 96H
SHIH 1 =

Port 4.4~-4.7 The OCI_SCL -~ ALE ~ OCI_SDA and P4SWI[6:4] BBH[6:4]

(40-pin PDlP) RESET can be define as P4.4 - P4.5 - =1,the NA~ ALE ~ EX_LVD define as

& P4.6 and P4.7 by writer or ISP - P4.4 - P45 - P4.6

o O PO 80H The RST can be define as P4.7 by
POM1 ISP

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SM59R04A2 Replace STC12C5A16S2
Application Note

POMO D3H PO

P1 D2H POM1 80H
PiM1 90H POMO 93H
P1MO D5H 94H
P2 D4H P1 90H
P2M1 AOH P1M1 91H
P2MO D7H P1MO 92H
P3 D6H P2 AOH
P3M1 BOH P2M1 95H
P3MO DBH P2MO 96H
P4 DAH P3 BOH
P4M1 ESH P3M1 B1H
P4MO DDH P3MO B2H
P5 DCH P4 COH
P5M1 D8H P4M1 B3H
P5MO DFH P4MO B4H
ZHIEA = DEH P5 C8H

P5M1 COH

P5MO CAH

ALE IFCON[3:2] 8FH[3:2] | PASW.ALE_P4.5 BBH.5

=00, ALE always output
=01, No ALE output
=10, ALE output only during a MOVX

The ALE can be define as P4.5 I/O by
ISP or ICP

=1, ALE output only during a MOVX

=0,as P4.51/0

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Application Note

IiFFE— RIS E R D RC B 2 R
SMSORO4AZ [ e Tpi* il 9H =g [ 0 RC Bl (PNBIPE P IRR [Ne - - EA Vi
P U S SR Nt e D) -
B IHH PSS 1D RC B BT 07 | ICP {5 ISP Sz [l -

Eﬁ%ﬂ“@v[”“ ?\Jﬁﬁ ) H',@'(Eﬁ EE s 24Mhz PJ%B RC &= °

Clock source

External crystal

24MHz from internal OSC
20MHz from internal OSC
16MHz from internal OSC
12MHz from internal OSC
8MHz from internal OSC
4MHz from internal OSC
2MHz from internal OSC
1MHz from internal OSC

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0167 10 Ver. A 2010/02
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SyncMOS Technologies International,Inc. SM59R04A2 Replace STC12C5A1652

Application Note

RS A IR i
SM59R04A2 [1% 2 #5134 Reset Pin (51 7oz » b9t L PR AL TR ~ [ [ (R PR (e 2 1 1R )
(PSR Ar g BRI @

1. PRI TR ] SWRES(OXETH) M TAKEY (OXF7H) (i 75 1f Fﬁ;a“ar%i

SWRES F T o277 HiH s * OxFFH [Hj7% 4 » (1 SWRES # i ™ JﬁjT:UE" TAKEYﬁjHi

0x55H,0x AAH % Ox5AH Eﬁ s SWRES Hﬁ:%@vj\ﬁ:ﬁjq .

[ 1 Bt > 1 SRS ICP Y ISP et 1 -
Internal Reset time
25ms (default)
200ms
100ms
50ms
16ms
8ms
4ms

3. SM59R04A2 j:E_[ﬂl% TS n‘ﬁjﬁu » SR [!&'rfﬂ t Ox63H fH F& iffi ™ [%Fﬁ Elw;gr*ﬁj <fpH

DR TRV # 5 LVC(OXEBH) -

Mnemonlc. LVC Address: E6h
7 6 5 4 3 2 1 0 Reset
[LVIEN|] - JLWvRXE| - | - | - | - | - | 0OH |

LVI_EN: Low voltage interrupt function enable bit.
LVI_EN =0 : disable low voltage detect function.
LVI_EN =1 : enable low voltage detect function.
LVRXE: External low voltage reset function enable bit.
LVRXE = 0 : disable external low voltage reset function.
LVRXE =1 : enable external low voltage reset function.

Low Voltage Detect Level

LVI LVRX
SM59R04A2C 4.0V 3.6V
SM59R04A2L 2.7V 2.5V

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0167 11 Ver. A 2010/02
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P =

: IAP, ISP, EEPROM [fi* [P

1. #TE STC IAP, ISP, EEPROM IJfct=it

SM59R04A2 Replace STC12C5A16S2

Application Note

<(ISPFAL=0x03H)

B STC
ISPYR55 tkﬁﬁ“ ek =
|spg¢q§',,mﬁ¢ FrE i 7 ;@'ﬁ 2
IAP = EEPROMAL 1 FE- A ] 7 o fTl e I‘Eﬂ%’%‘%‘FH (i R e
FI AT =3 256 iy B 512 iy
2. ETZE STC IAP, ISP, EEPROMfﬁj’j‘;FjJﬁ:FI&%ﬁI;ﬁﬁ :
R B 7D s g i STC g7 b i
R ISPFAH (OXE1H) IAP_ADDRH (0xC3H)
Bl iy ISPFAL (OxE2H) IAP_ADDRL (0xC4H)
TR ISPFD (OXE3H) IAP_DATA (0xC2H)
i ISPFC (OXE4H) IAP_CMD (0xC5H)
e e IAP_CONTR (0xC7H)
TAKEY (0xF7H) ' ' ’
e ﬁ e e m@g@g SSHISEE * Ox55H &=
OXAAH = OxBAH! 1=
IAP_TRIG (OxC6H)
jjﬁut]]slf‘g[ﬁ E\;(T%T@) )(E) [:EE ? éﬁ;ﬁ}_ﬁrﬁj Ox5AH -
X VB ]
3. 2 STC IAP, ISP, EEPROM TJRZR :
s STC
+ 8y ISPFC=0x00H or 0x04H(Note1) IAP_CMD=0x02H
HHE ISPFC=0x01H E
I (pE)Egs ISPFC=0x02H or 0x06H(Note1) IAP_CMD=0x03H
H R ISPFC=0x03H(Note1) =
o s (B R R R
o I H =
A ISPFC =0x05H(Note1) IAP_CMD=0x01H
Note1 :

BT R
P4[4:7]11/0 ﬁJH“ 215 (ISPFAL=0x05H)

PR lR=3
P T %"ﬁfifﬁfﬁ

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0167 12 Ver. A 2010/02
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SyncMOS Technologies International,Inc. SM59R04A2 Replace STC12C5A1652

Application Note

* 43 VB E(ISPFAL=0x08H) -

VIR O U % (ISPFC=0x03H )~ F 7 (ISPFC=0x04H ) 1 (64 i (ISPFC=0x06H )
B9 R EMFI~EMFA STHHIEED - 7 )ff T i - 4@ (ISPFC=0x05H ) FJu il -

a. PP
AR 7 MDD T O O 7 5T 7 R 1 (S(0XO3H » Bit 7=0) » 1% 7 i 7] ISP g

S(ISPFAL=0x03H)z [ :

ICP —‘Uﬂ_klg,u—L g’*ig—kﬁ“aﬂrﬁ' H IE[F' AP 175 gﬁ’“ﬁb Jg*f(j[[——n“jm [/}{krju 0

—

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

WDTEN

WDTEN 0 is enable WDT
1is disable WDT

b. [ 4 VFi,2 5 (ISPFAL=0x04H) [V :
™1 ISP § ICP 1) A R A VR i+ BRI [ i 7 | IAP L S 870 fy TV VR 7
L -

System clock Select :

Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
- - - - FCLK3 | FCLK2 | FCLK1 FCLKO

Systelzrgflg[%lfos]elect System clock
XXXX-0XXX External crystal
XXXX-1000 24MHz from internal OSC
XXXX-1001 20MHz from internal OSC
XXXX-1010 16MHz from internal OSC
XXXX-1011 12MHz from internal OSC
XXXX-1100 8MHz from internal OSC
XXXX-1101 4MHz from internal OSC
XXXX-1110 2MHz from internal OSC
XXXX-1111 1MHz from internal OSC

c. P4[4:7]1/0 =152 5 (ISPFAL=0x05H) [ :

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0167 13 Ver. A 2010/02
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SyncMOS Technologies International,Inc. SM59R04A2 Replace STC12C5A1652

Application Note

frffu ™) ICP Y ISP 1 =R }-{fj’ OCI_SCL -~ ALE - OCI_SDA and RESET %" I/0 t:55Y P4.4-~P4.5-P4.6

¥
and P4.7 ; KREER S ok fe e ] IAP 5 Ezﬁ“fﬁﬂ Jgﬁv I/0 V%JL[;EI
Bit7 | Bit6 | BitS5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
- - - - RESET | OCI SDA | ALE | OCI SCL
RESET: 0 is bi-direction 1/O pin (P4.7).
1 is reset input pin with 1000ns deglitch.
OCI_SDA: 0 is bi-direction 1/0O pin (P4.6).
1is OCI_SDA pin.
ALE: 0 is bi-direction /O pin (P4.5).
1is ALE pin.
OCI_SCL.: 0 is bi-direction 1/0 pin (P4.4).
1is OCI_SCL pin.
? BRSSP PIN BII0 % ¢
OCl_SCL/P4.4 | ALE/P4.5 | OCI_SDA/P4.6 | RESET/P4.7
40-PIN PDIP 29 30 31 9
44-PIN PLCC 32 33 35 10
44-PIN PQFP 26 27 29 4
48-PIN LQFP 29 30 32 5

@@#L&Q@ﬁ%ﬁ

'™ | ICP §5 ISP ;70

IR i -

Internal reset timer select :

e. ISP R HE " 50 VL (ISPFAL=0x08H)

Specifications subject to change Wlthout notice, contact your sales representatives for the most recent information.

#/(ISPFAL=0x06H)

g I

:ﬁ

)

SRt T T I R éﬁ%@aﬁ“ ﬁ?ﬁ??

| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 |

Internal reset time select[7:0] Reset time
XXXX-X111 25ms (default)
0000-0110 200ms
0000-0101 100ms
0000-0100 50ms
0000-0011 16ms
0000-0010 8ms
0000-0001 4ms
0000-0000 2ms

ISSFA-0167
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SyncMOS Technologies International,Inc. SM59R04A2 Replace STC12C5A1652

Application Note
i {71 ICP §% ISP 22 48 ISP il =C Bha * =% HOFHECERIT b i ({7 [ AP 1 <y fy 5 @2 ISP
W%ﬁﬁV@TA*%:M/i%L@’ISPQW%ﬁﬁV@TA‘%—V]WEjaﬁHMﬂEﬁ?EMF%AFﬁ#%a
ISP entry mechanism select :
| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 |

W FAEET | A me 0
ISP entry mechanism Internal Reset PAD reset (Entry mechanism flag)
(1) First Address Blank. l.e. $0000 = FFh Bit 7 Bit 6 EMF1
(2)P2.6=0& P2.7=0 Bit 5 Bit 4 EMF2
(8)P4.3=0 Bit 3 Bit 2 EMF3
(4) P3.0 input 2 clocks Bit 1 Bit 0 EMF4

ISPFC ﬁ’ﬂi?ﬁﬁ‘: i P B

Mnemonic: TAKEY Address: F7H

7 6 5 4 3 2 1 0 Reset
| TAKEY [7:0] | O00H |
Mnemonic: IFCON Address: 8FH
7 6 5 4 3 2 1 0 Reset
| ITS | CDPR | F12K | F8K [ ALEC[1] | ALEC[0]| EMEN | ISPE | O00H |

ISP 4= i 5t (ISPE)i HHIE i - ﬁfgmﬁgﬁﬁ? EFASPREEA(E > [ E ST = 2R E](55h, AAh,
5Ah)TAKEY T ;ngpqw i 7 (ISPE)d @ £ it §5 * Tle: -

ISPE: =1, ISPF*jj ISP 45 (ISPFAH, ISPFAL, ISPFD , ISPFC)& 4 * -
=0, ISPZER< ISPF’TE'% §(ISPFAH, ISPFAL, ISPFD and ISPIEC)t ETE (;EI%) °

HE-EE (Y] > ISP byte program #22H Z|| program flash f# FEF'['$1OO5H > Yk
MOV TAKEY, #055h
MOV TAKEY, #0AAh

MOV TAKEY, #05Ah ; enable ISPE write attribute

ORL IFCON, #001H ; enable SM59R04A2 ISP function

MOV ISPFAH, #010H ; set flash address-high, 10H

MOV ISPFAL, #005H ; set flash address-low, 05H

MOV ISPFD, #022H ; set flash data to be programmed, data = 22H

MOV ISPFC, #000H ; start to program #22H to the flash address $1005H

Address: E1H
Mnemonic: ISPFAH
7 6 5 4 3 2 1 0 Reset

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SyncMOS Technologies International,Inc.

SM59R04A2 Replace STC12C5A16S2

Application Note

| ISPFAH7 | ISPFAH6 | ISPFAH5 | ISPFAH4 | ISPFAH3 [ ISPFAH2 | ISPFAH1 | ISPFAHO | FFH |

ISPFAH [7:0]: ISP L 167 7 - 14y 7% 7 8~157 f -

Mnemonic: ISPFAL

7

6 5 4 3 2 1

Address: E2H

0

Reset

| ISPFAL7 | ISPFAL6 | ISPFAL5 | ISPFAL4 | ISPFAL3 | ISPFAL2 | ISPFAL1 | ISPFALO | FFH |

ISPFAL [7:0]: ISPH #1615k 7 ttidik-» [P [k 7 O~7 b FF[

Mnemonic: ISPFD

7

6 5 4 3 2 1

Address: E3H

0

Reset

| ISPFD7 | ISPFD6 | ISPFD5 | ISPFD4 | ISPFD3 | ISPFD2 | ISPFD1 | ISPFDO | FFH |

ISPFD [7:0]: ISP?HSI?F{T?FS o

Mnemonic: ISPFC

Address: E4H

7 6 5 4 3 2 1 0 Reset
| EMF1 | EMF2 | EMF3 | EMF4 | - | ISPF[2] | ISPF[1] | ISPF[0] | OOH |
EMF1: Entry mechanism (1) flag, clear by reset. (Read only)
ISPAR#FE T E * )V SIEEAR(1) - JEF - | HIFFf 15 [
EMF2: Entry mechanism (2) flag, clear by reset. (Read only)
ISPARFFHE * )V SIEEAR(2) - JEF - | HIFFE 15 [
EMF3: Entry mechanism (3) flag, clear by reset. (Read on
ISPARFFE T E * )V SIEEAR(3) - JEF - | HIFFE 15 [
EMF4: Entry mechanism (4) flag, clear by reset. (Read on
|SP§F~/HJ ~LE,5L‘X ﬂjih ql%’df;[@@ pé;g , E[]FFF[H (gg b (E[Eﬁé
ISPF [2:0]: ISP function select bit.

ISPz o (o » $iH = 5 e

ISPF[2:0] ISP function
000 FaTE
001 W
010 T ()i
011 =i
100 R
101 FE T a®
110 FTRPEEE (A=
111 ki

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SyncMOS Technologies International,Inc.

PP © Fl g B T R

1. FIHE STC [l ibfc e

Fris M 13 35 @ - STC 12C5A16S2 (1) 10

wr[

A=

CCAPMO(0xDA) + CCAPM1(OXDB)5j: -

SM59R04A2 Replace STC12C5A16S2
Application Note

 STC .V PCA f{1iifffi*!] CMOD(OXDOH) -

Fl 1R Frrs b pl ' STC V18 &l

IEO — External interrupt O 0x03H 0x03H
TFO — Timer O interrupt 0x0BH 0x0BH
IE1 — External interrupt 1 0x13H 0x13H
TF1 — Timer 1 interrupt 0x1BH 0x1BH
RIO/TIO — Serial channel 0 interrupt 0x23H 0x23H
TF2/EXF2 — Timer 2 interrupt 0x2BH o

PWMIF — PWM interrupt 0x43H =

SPIIF — SPI interrupt 0x4BH 0x4BH
ADCIF — A/D converter interrupt 0x53H 0x23H
KBIIF — keyboard Interface interrupt 0x5BH =4

LVIIF — Low Voltage Interrupt 0x63H 0x2BH
IICIF — IIC interrupt 0x6BH =4

RI1/TI1 — Serial channel 1 interrupt 0x83H 0x43H
PCA Same as TF2 0x3BH

Fris= STC 12C5A16S2 Il S| DIPETH ETD i

12 IP2H (OxB6H) L -

2. FiYEE STC {1 HTRIGETT o B

k> STC 7 SPI &

51 A pE[ VTR RAR S0 IP2 (0XBSH)

"]

ﬁﬁﬁjﬁzp["’%g [ 15 Fors £ M STC ¢ w bk
HI#352 0 IENO (OxA8H) IE (OxA8H)

183 1 IEN1 (0xB8H) =

Fl g5 2 IEN2 (Ox9AH) IE2 (OXAFH)

CMOD.ECF(0xD9H.0)
PCA [li#F=g= =2 Timer 2 f|1rH 7| CCAPMO.ECCFO(0xDA.0)
CCAPM1.ECCF1(0xDB.0)

i S e g IPO (OXA9H) IP (0xB8H)
FlETRA L IP1 (OxB9H) IPH(OxB7H)
BB BT 5 (X g E IP2 (0xB5H)
IR s A2 = IP2H (0xB6H)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SyncMOS Technologies International,Inc. SM59R04A2 Replace STC12C5A1652

Application Note

3. FiryEE STC [l gl FFR I B -

a. fligg=ge
S I L T B
A Address: A8h
7 6 5 4 3 2 1 0 Reset
[ EA | - [ ET2 | ESO | ET | EX1 | ET0O | EXO | 00h |

EA: EA=0 — Disable all interrupt.
EA=1 — Enable all interrupt.

ET2: ET2=0 — Disable Timer 2 overflow or external reload interrupt.
ET2=1 — Enable Timer 2 overflow or external reload interrupt.
ESO: ES0=0 — Disable Serial channel 0 interrupt.
ES0=1 — Enable Serial channel 0 interrupt.
ET1: ET1=0 — Disable Timer 1 overflow interrupt.
ET1=1 — Enable Timer 1 overflow interrupt.
EX1: EX1=0 — Disable external interrupt 1.
EX1=1 — Enable external interrupt 1.
ETO: ET0=0 — Disable Timer 0 overflow interrupt.
ETO0=1 — Enable Timer 0 overflow interrupt.
EXO0: EX0=0 — Disable external interrupt 0.
EX0=1 — Enable external interrupt 0.

Mnemonic: IEN1 Address: B8h
7 6 5 4 3 2 1 0 Reset
[ EXEN2 | - [ IENC | IELVI | IEKBI [ IEADC | IESPI |IEPWM]| 00h |

EXEN2: Timer 2 reload interrupt enable.
EXEN2 = 0 — Disable Timer 2 external reload interrupt.
EXENZ2 = 1 — Enable Timer 2 external reload interrupt.
I[EIIC: 1IC interrupt enable.
IEIICS = 0 — Disable IIC interrupt.
IEIICS = 1 — Enable IIC interrupt.
IELVI: LVI interrupt enable.
IELVI = 0 — Disable LVI interrupt.
IELVI = 1 — Enable LVI interrupt.
IEKBI: KBl interrupt enable.
IEKBI = 0 — Disable KBI interrupt.
IEKBI = 1 — Enable KBI interrupt.
IEADC: A/D converter interrupt enable
IEADC = 0 — Disable ADC interrupt.
IEADC = 1 — Enable ADC interrupt.
IESPI: SPI interrupt enable.
IESPI = 0 — Disable SPI interrupt.
IESPI = 1 — Enable SPI interrupt.
IEPWM: PWM interrupt enable.
IEPWM = 0 — Disable PWM interrupt.
IEPWM = 1 — Enable PWM interrupt.

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Application Note

Mnemonic: IE2 Address: 9Ah
7 6 5 4 3 2 1 0 Reset
. - -1 - 1 - 1 - [ - [ - | ES1T | 0oh |

ES1: ES1=0 — Disable Serial channel 1 interrupt.
ES1=1 — Enable Serial channel 1 interrupt.

STC12C5A16S2 | l@ﬁﬁﬁ:fﬁl Ei Jj/%n?ﬁgggezgwj :

Mnemonic: IE Address: A8h
7 6 5 4 3 2 1 0 Reset
| EA |ELVD-| EADC | ESO | ET1 | EX1 | ETO | EX0O | 00h |

Mnemonic: IE2 Address: AFh
7 6 5 4 3 2 1 0 Reset
[ - | - 1 - 1 - 1 - | - [ EsPl | ES2 | o0oh |

Mnemonic: CMOD Address: D9h
7 6 5 4 3 2 1 0 Reset
lcoo | - | - | - [cps2]|cPst | CPsSO| ECF | ooh |

Mnemonic: CCAPMO Address: DAh
7 6 5 4 3 2 1 0 Reset
| - | - | ECOMO | CAPPO | MATO | TOGO | PWMO | ECCFO | 00h |

Mnemonic: CCAPM1 Address: DBh
7 6 5 4 3 2 1 0 Reset
| - | - [ EcoM1 | CAPP1 | MAT1 | TOG1 | PWM1 | ECCF1 | o00h |

b. f r%%@:tr%%__' :
Py [l LA R ] BT B -

Mnemonic: IPO Address: A9h

7 6 5 4 3 2 1 0 Reset
| - | - ]1o5 ] 1P04 | IPO.3 | IP0.2 | IPO.1 | IPO.0 | 0Oh |

Mnemonic: IP1 Address: B9h
7 6 5 4 3 2 1 0 Reset
| - | - w15 ][ P14 | P13 [ IP12 | IP11 [ IP1.0 | 0Oh |

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0167 19 Ver. A 2010/02



7 7% B A R A TR A 9]

SyncMOS Technologies International,Inc. SM59R04A2 Replace STC12C5A1652

Application Note

IP1.x IP0.x Priority Level
0 0 LevelO (lowest)
0 1 Levell
1 0 Level2
1 1 Level3 (highest)

Bit Group
IP1.0, IPO.0 External interrupt 0 Serial channel 1 interrupt PWM interrupt
IP1.1, 1PO.1 Timer O interrupt - SPl interrupt
IP1.2, IP0.2 External interrupt 1 - ADC interrupt
IP1.3, IP0.3 Timer 1 interrupt - KBl interrupt
IP1.4,1P0.4 Serial channel 0 interrupt - LVI interrupt
IP1.5, IP0.5 Timer 2 interrupt - [IC interrupt

STC12C5A16S2 fl iR A5 L= |1 i B -

Mnemonic: IP Address: B8h

7 6 5 4 3 2 1 0 Reset

| PPCA | PLVD [PADC | PS | PT1 | PX1 | PTO | PX0 | ooOh |
Mnemonic: IPH Address: B7h
7 6 5 4 3 2 1 0 Reset

| PPCAH [ PLVDH | PADCH | PSH | PT1H | PX1H | PTOH | PXOH | 00h |

Mnemonic: IP2 Address: B5h
7 6 5 4 3 2 1 0 Reset
I - 1 - 1 - 1T -1 - | | PSPI | PS2 | ooh |

Mnemonic: IP2H Address: B6h
7 6 5 4 3 2 1 0 Reset
[ - 1 - 1 - [ - ] - | | PSPIH | PS2H | 00h |

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0167 20 Ver. A 2010/02



7 7%, B A A A PR A 7]

SyncMOS Technologies International,Inc. SM59R04A2 Replace STC12C5A1652

Application Note

I = AR T R
1. FHESTC AMPHCbfeL g

i STC
¥RV 250KHZz RC &3 | ... . o
ET =3 = ) I i lE? SRS
SEAE ﬁfﬁﬁﬁfwi GRS PRI A o 0 R B
Cligin g 53 16 I > i 53 8%
1Ry 5 el 1.02 m sec ~ 33.55 sec i TR A
2. F%=E STC ﬁF’FJ’ﬁf#ﬁ’ﬁﬁle:F[ﬁ%ﬁﬁﬁ :
qﬁ%jjﬁt F [ %ﬂ s [;E ;g?_’%‘ [E?I;ﬁk" - STC tt/lfﬁkr’ giiy
HiG ek WDTC (0xB6H) WDT_CONTR (0xC1H)
HiiG A WDTK (0xB7H) WDT_CONTR.CLR_WDT(0xC1H.4)
’ TAKEY (OxF7H)
=g ﬁ ey B8 N T ANIAESE 1 Ox55H > =
OxA,I\H » OXBAH I
3. FriyEE STC %Pl ﬂﬁ?ﬁFﬁJﬁ iy B -
a. FE PR R 'fﬁ"f NP
Mnemonic: WDTC Address: B6h
7 6 5 4 3 2 1 0 Reset
|WDTF | - | WDTE| - | WDTM [3:0] | 04H ]

WDTF: Watchdog timer reset flag.
When MCU is reset by watchdog, WDTF flag will be set to one by hardware. This flag
clear by software or external reset or power on reset.

WDTE: Control bit used to enable Watchdog timer.
The WDTE bit can be used only if WDTEN is "0". If the WDTEN bit is "0", then WDT
can be disabled / enabled by the WDTE bit.
0: Disable WDT.
1: Enable WDT.
The WDTE bit is not used if WDTEN is "1". That is, if the WDTEN bit is "1", WDT is
always disabled no matter what the WDTE bit status is. The WDTE bit can be read
and written.

WDTM [3:0]: WDT clock source divider bit. Please see table 7.8.1 to reference the WDT time-out

period.

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Y g Application Note
Mnemonic: WDTK Address: B7h
7 6 5 4 3 2 1 0 Reset
| WDTK[7:0] | ooh |

WDTK: Watchdog timer refresh key.
A programmer must write 0x55 into WDTK register, and then the watchdog

timer will be cleared to zero.

Mnemonic: TAKEY Address: F7h
7 6 5 4 3 2 1 0 Reset

| TAKEY [7:0] | 00H |

FPE RGP PR AR ISP §5 ICP 42 e P - F A= (T | i i -
SR

MOV TAKEY, #55h

MOV TAKEY, #0AAh

MOV TAKEY, #5Ah ; ’F%ﬁﬁ WDTC #* Tﬁﬁ‘&.
MOV WDTC, #28h ; %’“J&?’I AP R 262.14 27 - j,?s[rgﬁ{, il
MOV WDTK, #55h I e

Divider ) .

WDTM [3:0] (250 KHz RC oscillator in) Time period @ 250KHz
0000 1 1.02ms
0001 2 2.05ms
0010 4 4.10ms
001 8 8.19ms
0100 16 16.38ms (default)
0101 32 32.77ms
0110 64 65.54ms
0111 128 131.07ms
1000 256 262.14ms
1001 512 524.29ms
1010 1024 1.05s
1011 2048 2.10s
1100 4096 4.19s
1101 8192 8.39s

1110 16384 16.78s
1111 32768 33.55s

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Application Note

b. STC i FPR-ig=fil =1 P77 B -

Mnemonic: WDT_CONTR Address: Clh
7 6 5 4 3 2 1 0 Reset
| WDT FLAG | - | ENWDT | CLR WDT | IDLE WDT | PS2 | PS1 | PSO | 04H |

PS [2:0] Divider Time period @ 20MHz

000 2 39.3ms

001 4 78.6ms

010 8 157.3ms

011 16 314.6ms

100 32 629.1ms

101 64 1.25s

110 128 2.5s

111 256 5s
PS [2:0] Divider Time period @ 12MHz

000 2 65.5ms

001 4 131.0ms

010 8 262.1ms

011 16 524.2ms

100 32 1.0485s

101 64 2.0971s

110 128 4.1943s

111 256 8.3886s

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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I+ : PCA BT R

Prid [0 R oy 2 VPP S Y ”ﬁfj’fﬁl P17 PCA Zpe > o PRSP R P
Frrs DI DI SERELY PWM Zhfht P4.0~P4.3 » B F P Vgl o CREIEEIR )
1. 8= STC PCA ﬁJFJ:'f‘ﬁI

B, STC
H 18 Bl 0x2BH 0x3BH
4 [l 16 i JF P& AL - 1. 2 i 16 b §PEr =g fisps -
CCO(P1.0 or P4.0) CCPO(P1.3 or P4.2)
FPEET | CC1(P1.1 or P4.1) CCP1(P1.4 or P4.3)

CC2(P1.3 or P4.2)
CCB(P1 A4 or P4.3)

- SIF HHGHPE(CCI~CC3 )R | 1. |§§<yﬁyg];go
1w Jumw LSt 2. 16 i -
s (CCO) - 3. i
i’ 2. 16Hﬂuﬁﬂ§/ﬁ§ﬁg ) Hﬁurﬁrﬂ L(PWM) o
3. %ﬁuq*ﬁrﬁ? {(PWM) - K75
FAEITFF e

2. $HYEE STC PCA HTEIR T BEHE -

FIE-PR=ET E 7 P g i STC £/ fbik
SR ; AUX.P4CC(0x91H.6) | AUXR1.PCA_P4(0xA2H.6)
TR T2CON (0xC8H) CCON (0xD8H)
PP CCCON (0xC9H) CMOD (0xD9H)

. I CCAPMO (0xDAH)
PRI CCEN (0xC1H) CCAPM1 (OxDBH)
AR 2 (AR TL2 (0OXCCH) CL (OXE9H)
FHR AN 2 iy TH2 (0OXCDH) CH (OxF9H)
ETE R PR e O (S
f;' 7_f PARLPEHUR O 13 CRCL (0OXCAH) CCAPOL (OXEAH)
ETHY I P R,

f:! 73 ] Oy CRCH (0xCBH) CCAPOH (0xFAH)
PR ARPERIRL 1 (SR CCL1 (0xC2H) CCAP1L (OXEBH)
PR/ et 1 o 7 CCH1 (0xC3H) CCAP1H (0xFBH)
P PRI 2 (R R CCL2 (0xC4H) =
PR/ PeRsUR 2 )y o 7 CCH2 (0xC5H) =
P PR 3 (R R CCL3 (0xC6H) i
Pt PR 3 F,-I,,rir T CCH3 (0XC7H) .
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Application Note

3. #IYE STC PCA VHTE IR R

L ] 5 i EL (<[ BIRS . BRSISHE] -
a. %’%‘fﬁﬁ"iﬁl B Fi ¥ AR
Mnemonic: T2CON Address: C8h

7 6 5 4 3 2 1 0 Reset
| T2PS | CCOFR | T2R[1:0] | T2CM | T2I[1:0] | ooh ]

T2PS: Prescaler select bit:
T2PS = 0 —timer 2 is clocked with 1/12 of the oscillator frequency.
T2PS =1 —timer 2 is clocked with 1/24 of the oscillator frequency.
CCOFR: Select active edge:
CCOFR = 0 — falling edge
CCOFR =1 —rising edge
T2R][1:0]: Timer 2 reload mode selection
T2R[1:0] = 0X — Reload disabled
T2R[1:0] = 10 — Mode 0
T2R[1:0] = 11 — Mode 1
T2CM: Timer 2 Compare mode selection
T2CM =0 - Mode 0
T2CM =1 — Mode 1
T2I[1:0]: Timer 2 input selection
T2I[1:0] = 00 — Timer 2 stop
T21[1:0] = 01 — Input frequency /12 or /24
T2I[1:0] = 10 — Timer 2 is incremented by external signal at pin T2
T2I[1:0] = 11 — internal clock input is gated to the Timer 2

Mnemonic: CCCON Address: C9h
7 6 5 4 3 2 1 0 Reset
| CCI3 | CcCl2 | cCI1 | CClo | CCF3 | CCF2 | CCF1 | CCFO | 00H |

CCI3: Compare/Capture 3 interrupt control bit.

“1” is enable.
CCI2: Compare/Capture 2 interrupt control bit.

“1” is enable.
CCI1: Compare/Capture 1 interrupt control bit.

“1” is enable.
CCI0: Compare/Capture 0 interrupt control bit.

“1” is enable.
CCF3: Compare/Capture 3 flag set by hardware. This flag can be cleared by software.
CCF2: Compare/Capture 2 flag set by hardware. This flag can be cleared by software.
CCF1: Compare/Capture 1 flag set by hardware. This flag can be cleared by software.
CCFO0: Compare/Capture 0 flag set by hardware. This flag can be cleared by software.

Compare/Capture interrupt share T2 interrupt vector.

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Application Note

Mnemonic: CCEN Address: C1lh
7 6 5 4 3 2 1 0 Reset
| COCAH3 | COCAL3 | COCAH2 | COCAL2 | COCAH1 | COCAL1 | COCAHO | COCALO | O0OH |

COCAH3,COCAL3: Compare/capture mode for Channel 3.

COCAH3 | COCAL3 Function
0 0 Compare/capture disable
0 1 Capture on rising edge at pin CC3
1 0 Compare enable

1

1

Capture on write operation into register CCL3

COCAH2,COCAL2: Compare/Capture mode for Channel 2.
COCAH2 | COCALZ2 Function
0 0 Compare/capture disable
0 1 Capture on rising edge at pin CC2
1 0 Compare enable

1

1

Capture on write operation into register CCL2

COCAH1,COCALT:

Compare/Capture mode for Channel 1.

COCAH1 | COCAL1 Function
0 0 Compare/capture disable
0 1 Capture on rising edge at pin CC1
1 0 Compare enable

1

1

Capture on write operation into register CCL1

COCAHO0,COCALO: Compare/Capture mode for CRC register (Channel 0)
COCAHO | COCALO Function
0 0 Compare/capture disable
0 1 Capture on falling/rising edge at pin CCO
1 0 Compare enable
1 1 Capture on write operation into register CRCL

b. STC PCA e i [V 97w S -
Mnemonic: CCON

Address: D8h

7 6 5 4 3 2 1 0 Reset
| CF | CcR | - - | - [ - [ CcCF1] ccFo | 00H |
Mnemonic: CMOD Address: D9h

7 6 5 4 3 2 1 0 Reset
lcoL | - | - - | cPs2 | cPS1 | CPSO | ECF | O0OH |

CPS2 | CPS1 | CPSO PCA/PWM [ & Vi *

0 0 0 Fosc/12

0 0 1 Fosc/2

0 1 0 P 0 puiE

0 1 1 ECI(P1.2 or P4.1)9f ¥k & 5 1 Fosc/2
1 0 0 Fosc

1 0 1 Fosc/4

1 1 0 Fosc/6

1 1 1 Fosc/8

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Application Note

Mnemonic: CCAPMn, n:0,1 Address: DAh,DBh
7 6 5 4 3 2 1 0 Reset
| - | ECOMn | CAPPn- | CAPNn | MATn | TOGn | PWMn | ECCFn | O00H ]

ECOMn CAPPN- CAPNnN MATn TOGn PWMn ECCFn PR
0 0 0 0 0 0 0 BN =
1 0 0 0 0 1 0 8 i PWM,Z [ 1T
1 1 0 0 0 1 1 8 i PWM, [ {=aghly i i & pl i@
1 0 1 0 0 1 1 8 i PWM, gl [ % % (1
8 o PWM, |15l iy BTl (S
1 1 1 0 0 1 1 BT % 2 17
b AR S 1 -
X ’ 0 0 0 0 X 16\:}"5\%@; {11 CEXn/PCAN iyt
MRAL Y
16 & JF&fti=" [l CEXn/PCAn fiv ™
X 0 1 0 0 0 X e
X 1 1 0 0 0 16 TR 1 CEX/PGAN 57
Aghill) 5T
1 0 0 1 0 0 X 16 G i {7
1 0 0 1 1 0 X 16 B T
Mnemonic: CL Address: E9h
7 6 5 4 3 2 1 0 Reset
| | | | | | | | [ 00H |
Mnemonic: CH Address: F9h
7 6 5 4 3 2 1 0 Reset
| | | | | | | | | 00H |
Mnemonic: CCAPnL, n:0,1 Address: EAh,EBh
7 6 5 4 3 2 1 0 Reset
| | | | | | | | [ 00H |
Mnemonic: CCAPnH, n:0,1 Address: FAh,FBh
7 6 5 4 3 2 1 0 Reset
| | | | | | | | | 00H |

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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i~

Fr M P EERY PWM Pfeht P4.0~P4.3 » =% PR (i
STC IV PWM: jJH = PCA . PH cHHETIO -

: PWM T il

1. FH=STC PWM ﬁJﬁ:l;“—ﬂﬁ

Frr STC
H &R & 0x43H 0x3BH(Z* PCA # *])
4 {i4 10 & PWM L o 1. 2 {if 8 i PWM fEIF)
PWMO(P4.0) PWMO(P1.3 or P4.2)
FREEC | PWM1(P4.1) PWM1(P1.4 or P4.3)
PWM2(P4.2)
PWM3( P4. 3)
. [ PR 2170 bf][ﬁq’ 1. == PCAH 1O # ([ 18 & -
Gl 2. i PWMI/O ] T’cJZzF,ﬂ“ﬁ* o | 2. /O Ftbb e Imﬂu IR
3. [-“[ JLI#[[L rB‘L{]r l_g 1K~10K
2. FiTYEE STC PWM IR o B Et
qﬁ%jjﬂt F | = %ﬁ C Ifﬁ igﬁ% E/[‘fﬁj‘" "lf‘il"‘ STC t{["cﬁu ',ll‘il'_‘
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PWMC (0xB5H)

CMOD (0xD9H)

CCAPMO (OxDAH)
CCAPM1 (0xDBH)

PWM B fifl (£ 7

PWMMDL (0xCFH)

PWM 5 iy & 7

PWMMDH (0xCEH)

CL (OXE9H)

PWM #8454 O | (&b 5

PWMDOL (0xBDH)

CCAPOL (OxEAH)

PWM 374 0 fF,I.'[ %

PWMDOH (OXBCH)

CCAPOH (OxFAH)

PCA_PWMO(0xF2H)

PWM #£8iff4 1 X rjw

PWMD1L (OxBFH)

CCAP1L (OxEBH)

PWM #iifk 1 gy 7

PWMD1H (OXBEH)

CCAP1H (OXFBH)

PWM #8u) 1 #5187 5 s PCA_PWM1(0xF3H)
PWM U4 2 (S 7 PWMD2L (0xB2H) E
PWM #8485k 2 iy o PWMD2H (0xB1H) B
PWM €4 3 Kb 7 PWMD3L (0xB4H) E

PWM #iffk 3 F;I.rl b 7

PWMD3H (0xB3H)
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Application Note

3. = STC PWM ;l/qij’y*;[:mﬁ:%ﬁgg%ﬁq :

a. #77% PWM TP iR 0 97 )

Mnemonic: PWMC Address: B5h
7 | 6 | 5 4 3 2 1 0 Reset
PWMCS[2:0] - PWM3EN | PWMZ2EN | PWMI1EN | PWMOEN | OOH

PWMCS[2:0]: PWM clock select.

PWMCS [2:0] Mode
000 Fosc
001 Fosc/2
010 Fosc/4
011 Fosc/6
100 Fosc/8
101 Fosc/12
110 Timer 0 overflow
111 Timer 0 external input (P3.4/T0)

PWMS3EN: PWM channel 3 enable control bit.
PWM3EN =1 — PWM channel 3 enable.
PWMS3EN = 0 — PWM channel 3 disable.
PWMZ2EN: PWM channel 2 enable control bit.
PWM2EN = 1 — PWM channel 2 enable.
PWM2EN = 0 — PWM channel 2 disable.
PWM1EN: PWM channel 1 enable control bit.
PWM1EN =1 — PWM channel 1 enable.
PWM1EN = 0 — PWM channel 1 disable.
PWMOEN: PWM 0 enable control bit.
PWMOEN = 1 — PWM channel 0 enable.
PWMOEN = 0 — PWM channel 0 disable.

Mnemonic: PWMDnH, n:0,1,2,3 Address: BCh,BEh,B1h,B3h
7 6 5 4 3 2 1 0 Reset
lpwmpn| - | - | - | - | - | PwMDn[9:8] | 00H |
Mnemonic: PWMDnL, n:0,1,2,3 Address: BDh,BFh,B2h,B4h
7 6 5 4 3 2 1 0 Reset
| PWMDn[7:0] | ooh |

PWMPnN: PWM channel n idle polarity select.
“0” — PWM channel n will idle low.
“1” — PWM channel n will idle high.
PWMDn[9:0]: PWM channel n data register.

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Mnemonic: PWMMDH Address: CEh
7 6 5 4 3 2 1 0 Reset
- 1 -1 - 1T - 1] - | | PWMMD[9:8] | O0H |

Mnemonic: PWMMDL Address: CFh
7 6 5 4 3 2 1 0 Reset
| PWMMDI[7:0] | FFH |

PWMMDI[9:0]: PWM Max Data register.
PWM count from 0000h to PWMMD[9:0]. When PWM count data equal PWMMDI[9:0]
is overflow.

H AP 7 PWM ZLEeEf - (B PWMC Hi PWMnEN fif & Al -
AF'I PWMDn[9:0]. fifi -[- % PWMMD[Q:O]E# » PWMn | lﬁ"EﬁH' RS A
F“‘ PWMDn[9:0]. fifi =% PWMMD[Q:O]Eﬁ » PWMn [ 'ﬁE[H{F&EIﬁ@ °
F‘ PWMPn= 0 & PWMDn[9:0] = 00h Eﬂj PWMn [ lﬁ?”'aﬁ”—%l’ °

F“‘ PWMPn= 1 & PWMDn[9:0] = 00h E?j » PWMn [ lﬁﬁﬁ il R [ o

b.STC PWM =i =] l/-ﬁ—ﬂ* NP

Mnemonic: CMOD Address: D9h
7 6 5 4 3 2 1 0 Reset
lcoL | - | - | - | cps2 | cPS1 | CPSO | ECF | 00H |
CPS2 | CPS1 | CPSO PCA/PWM [ & Fifiay *
0 0 0 Fosc/12
0 0 1 Fosc/2
0 1 0 IR AR 0 g
0 1 1 ECI(P120rP41)/}§Z{Eﬁ #fijfar * 5 & Fosc/2
1 0 0 Fosc
1 0 1 Fosc/4
1 1 0 Fosc/6
1 1 1 Fosc/8
Mnemonic: CCAPMn, n:0,1 Address: DAh,DBh
7 6 5 4 3 2 1 0 Reset

| - | ECOMn | CAPPn- | CAPNn | MATn | TOGn [ PWMn | ECCFn | 00H |

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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ECOMnN CAPPN- CAPNnN MATnN TOGn PWMn ECCFn PR
0 0 0 0 0 0 0 P
1 0 0 0 0 1 0 8 it PWM,z [ 1
1 1 0 0 0 1 1 8 i PWM, ph{gh it i 2 1%
1 0 1 0 0 1 1 8 "i' PWM EIFJ FRALNE i 2
8 i+ PWM, N?,ﬁ By E ek [
1 1 1 0 0 1 1 ﬁf ot} Il ﬁ F
16 et 1 CEXn/PCAN v
X 1 0 0 0 0 X A
G
16 T 810, 1 CEXn/PCAN i ™
X 0 1 0 0 0 X e
X 1 1 0 0 0 X j 65{@%? I TCEX/PCAN o3
Aghily 5T
1 0 0 1 0 0 X 16 b i {7
1 0 0 1 1 0 X 16 G g
Mnemonic: CL Address: E9h
7 6 5 4 3 2 1 0 Reset
| | | | | [ 00H |
Mnemonic: CCAPNnL, n:0,1 Address: EAh,EBh
7 6 5 4 3 2 1 0 Reset
| | | | I | 00H |
Mnemonic: CCAPnH, n:0,1 Address: FAh,FBh
7 6 5 4 3 2 1 0 Reset
| | | | | [ 00H |
Mnemonic: PCA_PWMn, n:0,1 Address: F2h,F3h
7 6 5 4 1 0 Reset

| EPCnH | EPCnL | OOH |

F"FBH | STC 7 PWM =52 Eﬁ » CCAPMn f[1 PWMn % ECOMn fi 47 PF' b o

AF[‘ CL pffi-[ %% { EPCnL » CCAPNL ) E\ﬂjf » PWMn | lﬁE?]HEE@ﬁ.‘J °

i CL fiuffi 4= (EPCnL - CCAPNL J [ » PWMn [ 1t EG (%

Hi CL o1 FF A5 00 il »

F‘I EPCnL=0 » CCAPnL=00 Ef PWMn [ l‘p?“'[a‘.[{t F[J o

F[‘ EPCnL=1 » CCAPnL=FF EJJ: PWMn [ l‘p‘?“'aﬁlﬂ‘—t‘f o

o

|EPCnH + CCAPNH ) 97 f4£i5] ( EPCL » CCAPNL | fl1 -

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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fifi 7+ MDU L

P PR R IO PO 1 32 fT(32/16-bit & 16/16-bit division) ~ &1 2 ET( 16*16-bit multiplication ) ~
F2 212 (32-bit shift) 35— [~ (normalize)-jp< -

STC =3 HH MR- -

L. #77% MDU [l |V By

Mnemonic |  Description [ pirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
Multiplication Division Unit

PCON Power control 87H | SMOD | MDUF - - | - | - | stop | IDLE | 40H

ARCON ggfgtr:ret'ccontro' EFh | MDEF | MDOV | SLR SC[4:0] 00H

MDO Multiplication/Divi | o MDO[7:0] 00H
sion Register 0

MD1 Multiplication/Divi | -, MD1[7:0] 00H
sion Register 1

MD2 Multiplication/Divi | o MD2[7:0] 00H
sion Register 2

MD3 Multiplication/Divi | ¢ MD3[7:0] 00H
sion Register 3

MD4 Multlpllc_atlon/Dlw EDh MDA4[7:0] 00H
sion Register 4

MD5 Multlpllc_atlon/Dlw EEh MD5[7:0] 00H
sion Register 5

2. ¥y MDU TR = |V 77 3 -

Mnemonic: PCON Address: 87h
7 6 5 4 3 2 1 0 Reset
[sSMOD|[MDUF| - | - | - | - [ sTtoP] IDLE | 40h |

MDUF: MDU finish flag.
When MDU is finished, the MDUF will be set by hardware and the bit will clear
by hardware at next calculation.

Mnemonic: ARCON Address: EFh
7 6 5 4 3 2 1 0 Reset
| MDEF | MDOV | SLR | SC[4:0] | 00H |

MDEF: Multiplication Division Error Flag.
The MDEF is an error flag. The error flag is read only. The error flag
indicates an improperly performed operation (when one of the arithmetic
operations has been restarted or interrupted by a new operation). The

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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error flag mechanism is automatically enabled with the first write to MDO
and disabled with the final read instruction from MD3 multiplication or
shift/normalizing) or MD5 (division) in phase three.

The error flag is set when:
1. Phase two in process and write access to mdx registers (restart or
interrupt calculations)

The error flag is reset only if:
Phase two finished (arithmetic operation successful completed) and read
access to MDx registers.
MDOQOV: Multiplication Division Overflow flag. The overflow flag is read only.
The overflow flag is set when:

1. Division by Zero
2. Multiplication with a result greater then 0000FFFFh

3. Start of normalizing if the most significant bit of MD3 is set(MD3.7=1)
The overflow flag is reset when:
Write access to MDO register(Start Phase one)
SLR: Shift direction bit.

SLR = 0 - shift left operation.
SLR = 1 — shift right operation.

SC[4:0]: Shift counter.
When preset with 00000b, normalizing is selected. After normalize sc.0 —
sc.4 contains the number of normalizing shifts performed. When sc.4 —
sc.0 # 0, shift operation is started. The number of shifts performed is
determined by the count written to sc.4 to sc.0.
sc.4—-MSB ... sc.0-LSB

3. MDU =i (=G

R~ ¢ B MDx (x=0~5) %’T@%E'  BPHIS

o IMDURZEEIIFY » A4S B (OIS 5 (e [0 i IMDOYL: 57 [kl * (First write) fors
sy 2 B [ R o [y el e T A WD (Last write) B MDUIGAG 2 B acE! -

Operation 32hit/16bit 16bit/16bit 16bit x 16bit shift/normalizing
First write MDO Dividend Low MDO Dividend Low MDO Multiplicand Low MDO LSB

MD1 Dividend MD1 Dividend High MD4 Multiplicator Low MD1

MD2 Dividend MD1 Multiplicand High MD2

MD3 Dividend High MD3 MSB

MD4 Divisor Low MD4 Divisor Low
Last write MD5 Divisor High MD5 Divisor High MD5 Multiplicator High ARCON start conversion

WERT  BEE

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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MDURL & 555 11+ fi' [ IMDUF(PCON.B) A {17 sk w5 IR CHE™" 57— B B
I DS -

WERS © [IMDx (x = 0~5) W BVl -
APV GO Last read” » 16 R RO P R -

Operation 32Bit/16Bit 16Bit/16Bit 16Bit x 16Bit shift/normalizing
Firstread | MDO Quotient Low | MDO Quotient Low MDO Product Low MDO LSB

MD1 Quotient MD1 Quotient High MD1 Product MD1

MD2 Quotient MD2 Product MD2

MD3 Quotient High
MD4 Remainder L MD4 Remainder Low
Lastread | MD5 Remainder H | MD5 Remainder High | MD3 Product High | MD3 MSB

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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i
PR (SRR ADC TPER P1.0~P1.7 » = PRI Il i
1. $PE STC ADC TPfchdt

: ADCRE T I

i STC
H & £ 0x53H 0x2BH
1. 8 {10 i+ ADC s - 1. 8 i 10 i+ ADC s -
ADCO(P1.0) ADCO(P1.0)
ADC1(P1.1) ADC1(P1.1)
ADC2(P1.2) ADC2(P1.2)
FREEC | ADC3(P1.3) ADC3(P1.3)
ADC4(P1.4) ADC4(P1.4)
ADC5(P1.5) ADC5(P1.5)
ADC6(P1.6) ADC6(P1.6)
ADC?(P1 7) ADC7(P1.7)
1. ADC fERi i ?) 3247 F % - | 1. ADC IS} (7 4 50 i g
R |2 Apc s 8T, 500KHZ | 2. ADC s £ 250KHz -

2. #ifyZE STC ADCHFRIFERT S BEFE -
ﬁ’ﬁzﬁjﬂ“ﬁaﬁﬁ i3]

Friy £ fhik STC &8 it

ADC SRiSHIF=H" ADCC1 (0xABH) P1ASF (0x9DH)
R ADCC2 (0xACH) | ADC_CONTR (0xBCH)
Hiy - =
ADC -l E ADCCS (OXAFH) AUXR1(0xA2H)

ADC @5 Iy 4 7+
ADC @5 R (£ 70

ADCDH(OXADH)
ADCDL (OXAEH)

ADC_RES(0xBDH)
ADC_RESL (0xBEH)

3. FH¥ZE STC ADC NEH
a. ¥ ADC Hrf=fii=[ l/

Mnemonic: ADCC1 Address: ABh
7 6 5 4 3 2 1 0 Reset
| ADC7EN | ADC6EN | ADC5EN | ADC4EN | ADC3EN | ADC2EN | ADC1EN | ADCOEN| 00H |

ﬁﬁﬁﬁﬁﬁﬁi
B

ADC7EN: ADC channels 7 enable.

ADC7EN =1 — Enable ADC channel 7
ADCG6EN: ADC channels 6 enable.

ADCG6EN = 1 — Enable ADC channel 6
ADCS5EN: ADC channels 5 enable.

ADC5EN =1 — Enable ADC channel 5
ADC4EN: ADC channels 4 enable.

ADC4EN =1 — Enable ADC channel 4

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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ADC3EN: ADC channels 3 enable.

ADC3EN =1 — Enable ADC channel 3
ADC2EN: ADC channels 2 enable.

ADC2EN =1 — Enable ADC channel 2
ADC1EN: ADC channels 1 enable.

ADC1EN =1 — Enable ADC channel 1
ADCOEN: ADC channels 0 enable.

ADCOEN =1 — Enable ADC channel 0

Mnemonic: ADCC2 Address: ACh
7 6 5 4 3 2 1 o  Rese
| Start |ADJUST|] - | - | - | ADCCH][2:0] | O0H |

Start: When this bit is set, the ADC will be start conversion.
ADJUST: Adjust the format of ADC conversion DATA.
ADJUST = 0: (default value)
ADC data high byte ADCD [9:2] = ADCDH [7:0].
ADC data low byte ADCD [1:0] = ADCDL [1:0].
ADJUST = 1:
ADC data high byte ADCD [9:8] = ADCDH [1:0].
ADC data low byte ADCD [7:0] = ADCDL [7:0].
ADCCH[2:0]: ADC channel select.
ADCCH [2:0] Channel
000
001
010
011
100
101
110
111

N|oO|ghWN|~|O

ADJUST = 0:

Mnemonic: ADCDH Address: ADh
7 6 5 4 3 2 1 0 Reset
| ADCD[9] | ADCDI8] | ADCDI[7] | ADCD[6] | ADCDI[5] | ADCD[4] | ADCDI[3] | ADCD[2] | O00H |

Mnemonic: ADCDL Address: AEh
7 6 5 4 3 2 1 0 Reset
. - - -1 - [ - [ - | ADCD[1][ADCD[0] [ O0H |

ADJUST = 1:
Mnemonic: ADCDH Address: ADh
7 6 5 4 3 2 1 0 Reset
. - 1 - 1 - [ - [ - | - |ADCD[9][ADCD8]| O0H |
Mnemonic: ADCDL Address: AEh
7 6 5 4 3 2 1 0 Reset

| ADCDI[7] | ADCD[6] | ADCDI[5] | ADCD[4] | ADCD[3] | ADCD[2] | ADCD[1] | ADCD[0]| O00H |

ADCD[9:0]: ADC data register.

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Mnemonic: ADCCS Address: AFh
7 6 5 4 3 2 1 0 Reset
| - [ - | - | ADCCS[4]| ADCCS[3] | ADCCSI[2] | ADCCS[1] | ADCCS[0]| 00H |

ADCCS[4:0]: ADC clock select.
*The ADC clock maximum 12.5MHz.
*The ADC Conversion rate maximum 500KHz.

ADCCS[4:0] ADC Clock(HZ) Clocks for ADC Conversion
00000 Fclk/2 46
00001 Fclk/4 92
00010 Fclk/6 138
00011 Fclk/8 184
00100 Fclk/10 230
00101 Fclk/12 276
00110 Fclk/14 322
00111 Fclk/16 368
01000 Fclk/18 414
01001 Fclk/20 460
01010 Fclk/22 506
01011 Fclk/24 552
01100 Fclk/26 598
01101 Fclk/28 644
01110 Fclk/30 690
01111 Fclk/32 736
10000 Fclk/34 782
10001 Fclk/36 828
10010 Fclk/38 874
10011 Fclk/40 920
10100 Fclk/42 966
10101 Fclk/44 1012
10110 Fclk/46 1058
10111 Fclk/48 1104
11000 Fclk/50 1150
11001 Fclk/52 1196
11010 Fclk/54 1242
11011 Fclk/56 1288
11100 Fclk/58 1334
11101 Fclk/60 1380
11110 Fclk/62 1426
11111 Fclk/64 1472

ADC _Clock = Felk
- 2x (ADCCS +1)
ADC _ Conversion _ Rate = %;:Iock

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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b. STC ADC g™ |2 Prs B -
Mnemonic: P1ASF Address: 9Dh
/ 6 o 4 3 2 1 0 Reset

| P17ASF | P16ASF | P15ASF | P14ASF | P13ASF | P12ASF | P11ASF | P10ASF | 00H |

Mnemonic: ADC_CONTR Address: BCh
7 6 5 4 3 2 1 0 Reset
| ADC_POWER |SPEED1| SPEEDO | ADC FLAG | ADC START | CHS2 | CHS1 | CHSO | O00H |

ADC_POWER: =0 : F%fgﬁfj ADC F}“ﬂﬂ
SPEED[1:0] ADC gz ;5 4, 2 .

SPEED [1:0] | A/D gk ]
00 540 [jffHf & 13
01 360 {filfH &l
10 180 il £l ]
11 90 {1

ADC_FLAG: =1 : A/ID it nt » % & [ 1> ﬁ%ﬂ I pERE"0"

ADC_START =1 : A/D [ilfifili » 55l i b J
CHSJ[2:0]: ADC channel select.

CHS [2:0] Channel
000
001
010
011
100
101
110
111

N|oO|gal~WwN|~|O

Mnemonic: AUXR1 Address: A2H
7 6 5 4 3 2 1 0 Reset
| - |[PCAP4| SPILP4]| S2P4 | GF2 | ADRJ | - | DPS | o00H |

ADRJ =0:

Mnemonic: ADC_RES Address: BDh
7 6 5 4 3 2 1 0 Reset
|ADC_RES9 | ADC_RES8 | ADC_RES7 | ADC_RES6 | ADC_RES5 | ADC_RES4 | ADC_RES3|ADC_RES2| O00H |

Mnemonic: ADC_RESL Address: BEh
7 6 5 4 3 2 1 0 Reset
[ - T - [ =T =T =T - Trocresi|apCcRESO] 00H |

ADRJ= 1:
Mnemonic: ADC_RES Address: BDh
7 6 5 4 3 2 1 0 Reset

| - | - | _ | - | - | - [ADC_REs9[ADC REss] 00H |

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Mnemonic: ADC_RESL Address: BEh
7 6 5 4 3 2 1 0 Reset
| ADC_RES7 | ADC_RES6|ADC_RES5 | ADC_RES4 | ADC_RES3| ADC_RES2|ADC_RES1[ADC_RESO| 00H |

ADC_RES[9:0]: ADC data register.

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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I+ SPIRET R

1. ¥ = STC SPI :‘jJFJ‘ZI;“—ﬁI

it STC
Fl i B 0x4BH 0x4BH
1. SPI L 1/O FifY - 1. SPI L /O FiPH o
SPI_SS(P1.4 or P4.0) SS(P1.4 or P4.0)
FPEEC | SPI_MOSI(P1.5 or P4.1) MOSI(P1.5 or P4.1)

SPI_MISO(P1.6 or P4.2)
SPI_CLK(P1.7 or P4.3)

MISO(P1.6 or P4.2)
SPICLK(P1.7 or P4.3)

Gl

1. SPI_CLK % 8 5 H‘E"%ﬁ
2. =g N PRI e B
I[& o

1. SPICLKF,\VEJ “”FIJE’
2. IR g

B B Ee

2. FTYE STC SPIFFRIGEY

A‘lﬁjﬁzjjﬂ“ Bl %ﬁ C Ifg} %_’% (E?[;EE b - STC tl:/[;ﬁj‘r’ b -
FpEsE AUX.P4SPI(0x91H.5) | AUXR1.SPI_P4(0xA2H.5)
e 1 SPIC1 (OXF1H)

TPEeEE 2 SPIC2 (0xF2H) SPCTL(OXCEH)
R B SPIS (0xF5H) SPSTAT(0xCDH)
R SAakd g SPITxD (0xF3H)

B USRS SPIRXD (0xF4H) SPDAT (OxCFH)

3. Py STC SPIVHTRIR TS SR -

a. #77% SPI I T B

SPI | Description [Dpirect| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | RESET
SPI function
AUX | Auxiliary register | 91h | BRGS | PACC | P4SPI | PAUR1 | P4IIC | POKBI| - | DPS | OOH
SPIC1 f’eF;'isCtZ?t;o' Fih | SPIEN |SPIMSS| SPISSP | SPICKP |SPICKE SPIBR[2:0] 08H
spic2 | SP! control F2h | SPIFD TBC[2:0] ; RBC[2:0] 00H
register 2
SPI status
SPIS | istor F5h - |SPIMLS| SPIOV | SPITXIF |SPITDR|SPIRXIF|SPIRDR| SPIRS | 40H
spiTxp | SPltransmitdata | pqp SPITXD[7:0] 00H
buffer
SPIRxp | SPlreceivedata | SPIRXD[7:0] 00H
buffer

Mnemonic: AUX Address: 91h
7 6 5 4 3 2 1 0 Reset
| BRGS | PACC | P4SPI | P4UR1 | P4IIC | POKBI| - | DPS | OOH |

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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P4SPI: P4SPI = 0 — SPI function on P1.
P4SPI = 1 — SPI function on P4.

SM59R04A2 Replace STC12C5A16S2
Application Note

P4SPI setting SPI_SS SPI_MOSI SPI_MISO SPI_CLK
0 P1.4 P15 P1.6 P1.7
1 P4.0 P41 P4.2 P4.3

Mnemonic: SPIC1

Address: F1h

7 6 5 4 3 2 1 0 Reset
| SPIEN | SPIMSS | SPISSP | SPICKP | SPICKE | SPIBR[2:0] | 08h |

SPIEN: SPI 8= Fpchife:
“1 ” — Z;*&FJZ
nou _ Z’_??,:
SPIMSS: = r{fEi=\E &= (Master or Slave mode Select)
“1” — MCU {it % Master mode.
“0” — MCU {it+% Slave mode.
SPISSP: (SS)d [HllF=foffiEh=rz E'l MCU £% slave Eﬁ e HIET%F%’{% Slave Select (SS)d [HlIF=fj 1
(slave mode used only)
17— [ A< high active.
‘0" - [ﬁ;éﬁé it 37j- low active.
SPICKP: Eﬁj‘«]@ﬂsﬂﬁfi{? i f=12 (master mode used only)
“17 - Eﬁﬁ@fﬁ?ﬁ'&ﬂfﬁfﬁﬁ ?ﬁfé,‘Ji‘?"i’(SCK high during idle), Ex :
- Uy
“0" — Eﬁﬁ@fﬁ?ﬁ'&ﬂfﬁfﬁﬁ £ [R5k (SCK high during idle), Ex :
- rqr4yryryUyrryre

SPICKE: E%ﬁﬁ’fr?vﬁ;ﬁéi‘? Clock sample edge select.
“1” — [§3VELk data latch in rising edge
‘0" — FIIVER data latch in falling edge.
" R VRV L o AR FARIVRR > YR SRR LS i
(set-up time) fﬁi}?ﬁﬁﬁﬁﬂ(hold time) > E\ﬂjfi'@;i L/ q%ﬂ :

A

X

— X

N——=

"

sufficient set-up tin'1e sulfficient hold time

SPIBR[2:0]: SPI gf@:3# 15 (master mode used only), Fosc tﬂﬁ#,#@ﬁ?} :

SPIBR[2:0] | Baud rate
0:0:0 Fosc/4
0:0:1 Fosc/8
0:1:0 Fosc/16
0:1:1 Fosc/32
1:0:0 Fosc/64
1:0:1 Fosc/128
1:1:0 Fosc/256
1:1:1 Fosc/512
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Mnemonic: SPIC2 Address: F2h
7 6 5 4 3 2 1 0 Reset
| SPIFD | TBC[2:0] I RBC[2:0] | ooh |

SPIFD: & %= {120 522 (Full-duplex mode enable)
“1" : %\ %:f ﬁl‘i‘;cﬁj:
non ;} %: ﬁii‘c th;\:
Aﬁg‘}ﬁf@?ﬁzﬁﬁ ’ TBC[Z:O]ﬂ[RBC[Zio]ﬁw?ﬁﬂ?fHéi}’?ﬁ K% SPIZ 57 fist /o 8 it i T -
aster:ZifMOSI Rl it el » slavel EiMISO[p! i wg - SP'FWEﬂ’fﬂ'ﬁs’ﬂ“master} v
b A RO (R ) TR TR

Input Shift register MISO MISO Output Shift register
SPIRXD b SPITXD
Output Shift register MOsI MOSI . | Input Shift register
SPITXD SPIRXD
A J
SCK SCK
Clock Generator
SyncMos Master SyncMos Slave

TBCJ[2:0]: SPI {gx 7 b S Hri=4E (SPI transmitter bit counter)
R 1~8 A S 0 (13 T A 8 -

TBC[2:0] Bit counter
0:0:0 8 bits output
0:0:1 1 bit output

0:1:0 2 bits output
0:1:1 3 bits output
1:0:0 4 bits output
1:.0:1 5 bits output
1:1:0 6 bits output
1:1:1 7 bits output

RBC[2:0]: SPI £ 157 i F By 5=42(SPI receiver bit counter)
PRt 1~8 B pF o ([ = ST RSV E A 8 R .
RBC[2:0] Bit counter

0:0:0 8 bits input
0:0:1 1 bit input

0:1:0 2 bits input
0:1:1 3 bits input
1:0:0 4 bits input
1:0:1 5 bits input
1:1:0 6 bits input
1:1:1 7 bits input
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Mnemonic: SPIS Address: F5h
7 6 5 4 3 2 1 0 Reset
| - [ SPIMLS | SPIOV | SPITXIF | SPITDR | SPIRXIF | SPIRDR | SPIRS | 40h |

SPIMLS: MSB or LSB output /input first
“1”: f}‘@q‘ﬁ A2 (MSB output/input first) -
‘07 &b ALEEE (LSB output/input first) -

SPIOV: 51 =48 (Overflow flag)

“1”: #y SPIRDR L‘??& (SPIRXD RUE k| # ¥V ) = h — 2R -F * SPIRXD E%ﬁ » SPIOV

}{‘fﬁﬁzF TR f‘i‘ﬂ SPIRXD =¥l F 4158 -

“0”: f' SPIRDR & EL %14 > SPIOV J[f! RIfE = -

SPITXIF: =] 1§48 (Transmit Interrupt Flag)
“17 F{r, SPITXD fuey| =15k * F2 ks iy Elﬁ%ﬁ%iuj}1 o
‘07 EHETVR RS i 4 lﬁﬁ'?%?%r& °

SPITDR: ¥ {2 i+ 7 (Transmit Data Ready)

U R R = SPITXD & (i R 181”  F 4 SPI module

R -
“0”: “ﬂ’SPI module [l SPITXD 55 @éﬁﬁ(ﬁ? SPITXD ?&ES%%@?’T@%E@ ) L%E?F%EJ[JH@?% Fl
EhyEE o

SPIRXIF: Egl;fL]'sfHI'5'g§‘%1713‘?t<%;?(Receive Interrupt Flag)
“17 . Hy SPIRXD #L#L * fr— Sevp] iz o Ellﬁﬁlﬁ%[}%ﬂ&ﬁ']
“0”: FFISERRIK S B P RS -

SPIRDR: =v|# [ 7 (Receive Data Ready)
“1”: SPI module}%ﬂéfgﬁﬁlE?*] ’ SPIRDRHI}F{H@% FIEIRE R o T2 AIMCUSE S 15 e =
SPIRXD ; ?r’(%‘?ﬁ% 2R SPIRXD » ﬁIJSPIRSR% i%ﬁ%]ﬂﬁ ’ gPIRXD'FUEprJ?H@Hﬁ”@%%ﬁ %
% overflow
“0”: {1 SPIRXD FFVrf i - = Fip i e e -

SPIRS: # [¥f##f,F 7 (Receive Start)

7 PR > £ A SPIHBLE SPIRXD F'ﬁj?ﬁiﬁ,}%i{’f@?ﬂ(ﬂn SPI_CLK F'ﬁjtzﬁ;é clock) -
“0”: gl,?rﬂi‘%‘ IES A EII?PF{IFE?%E@”O”

Mnemonic: SPITXD Address: F3h
7 6 5 4 3 2 1 0 Reset
| SPITXD[7:0] | ooh |

SPITXD[7:0]: {#i=e¥R|#2 E4s (Transmit data buffer)

Mnemonic: SPIRXD Address: F4h
7 6 5 4 3 2 1 0 Reset
| SPIRXD[7:0] | ooh |

SPIRXD[7:0]: £ [k 72 &4 (Receive data buffer)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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b. STC SPI JiR={fl = |2 277 8RR -

SPI |  Description | birect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 [ Bitl | Bit0 | RESET

SPI function

AUXR1 | Auxiliary register 1 A2h PCA P4 | SPI P4 | S2 P4 | GF2 ADJ = DPS 00H

SPSTAT | SPI Status register CDh SPIF WCOL OxH

SPCTL [ SPI control register | CEh | SSIG SPEN DORD | MSTR | CPOL | CPHA | SPR1 | SPRO 04H

SPITXD | SPI data register CFh O00H
Mnemonic: AUXR1 Address: A2h
7 6 5 4 3 2 1 0 Reset
| - | PCAP4 | SPIP4 | S2P4 | GF2 | ADJ | - | DPS | OOH |

SPI_P4: SPI_P4 = 0 — SPI function on P1.
SPI P4 =1 — SPI function on P4.

SPI P4 setting /SS MOSI MISO SPICLK

0 P1.4 P1.5 P1.6 P1.7

1 P4.0 P4.1 P4.2 P4.3

Mnemonic: SPSTAT Address: CDh
7 6 5 4 3 2 1 0 Reset
| SPIF | wcCOL | - | - | - 1 - 1 - 71 - 71 oxH |

SPIF: SPI flafagst gtk i -f117 RUgaA 51 SPIF [ of, = iy ESPI A1 EA fIE) 0 ik = ] 1
i SPI R = {1 = SSIG=0 Ff, I[N /SS FLfiy * 0 RLEREEL (5T SPIF “f it - SPIF
SRR P

WCOL: SPI i tefirid. « T B o] h 5 SP1 G5 7 SPDAT 41/ S WCOL
Sl - WCOL b s (i i 717385 -

Mnemonic: SPCTL Address: CEh
7 6 5 4 3 2 1 0 Reset
| SSIG | SPEN | DORD | MSTR | CPOL | CPHA | SPR1 | SPRO | 04H |

SSIG: /SS g
=1, 1 MSTR it (f 15 BFRLRLIEHS -
=0,/SS il iy 1 D = BFRLRLOEA - /SS I [E8L VO [ IR (BL SPI 2 i 3)
SPEN: SPI TFU'F‘J“:
=1,SPI{fifj= »
=0,SPI BLZE 7% | SPI ‘g‘fﬁﬁﬂ%ﬂ?]"eﬂ /O [ 1™ -
DORD: SPI He#52'Fi-
=1, HA 9 LSBH (8 S 052 -
=0, A5 19 MSB(J ) 832 -
MSTR: = 105248 - (FL SPI = 1§58 5. )
CPOL: SPI E\ﬂj%ﬁ[ﬂ‘%
=1,SPICLK %“’FH‘JE% EZ@?&Tﬂ ,SPICLK meﬁ?ﬁ%iﬁ Eh B%iﬁﬁlj &iﬁ el i'ﬁ °
=0,SPICLK Zi“ﬂsﬂﬁﬁ B % ?‘:7‘3 ,SPICLK ﬁ@ﬁqﬁ?j%?ﬁ B jﬁﬁlj @ziﬁ By [Siﬁi'ﬁ o
Specifications subject to change without notice, contact your sales representatives for the most recent information.
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CPHA: SPI [ éif 17 522 2

=1, 505 SPICLK (VR s BRAD, »° v M IR -
=0, Yolo/SS 1 (X(SSIG=0)H PLRRFY, 7 SPICLK [ i i Wliddh, > i i i R -
(7 : SSIG=1 (= T&)

SPR[1:0]: SPI [ i 4 o
=00,SPICLK=CPU_CLK/4
=01,SPICLK=CPU_CLK/16
=10,SPICLK=CPU_CLK/64
=11,SPICLK=CPU_CLK/256

Mnemonic: SPDAT Address: CFh
7 6 5 4 3 2 1 0 Reset
| SPDAT[7:0] | ooh |

SPDAT[7:0]: gﬁg@ﬁ:&%ﬁ(SPl data Register)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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It - ¢ 1IC AR
P HLH IC E'[jJ—F’J‘: » F[I'i‘g'rjrﬁ: . HI'%%TF[JE} £5 Ox6BH -
STC = HH IR -
L #77% IC [ VbR 5

Mnemonic |  Description | pirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
11C function

AUX Auxiliary register 91h | BRGS | P4cC | P4SPI | PAURL | P4llC | POKBI | - | DPS 00H

IICCTL 11C control register Foh | 1ICEN MSS MAS RStart IICBR[2:0 04H

I1ICS 11C status register F8h | MStart | RXIF | TXIF RDR TDR | RXAK | TXAK | RwW 00H
11C Address 1 . MATCH1

IICA1 register FAh IICAL[7:1] or RW1 | AOH
11C Address 2 . MATCH2

IICA2 register FBh [ICA2[7:1] orRw2 | 60H

licrRwp | 1€ Read/Write FCh IICRWD[7:0] 00H

register
[1ICS2 |IC status2 register | FDh - |- - | - |ABEN |BFEN| ABF | BF 00H

2. Fifh NIC T e 1 e AR

Mnemonic: AUX Address: 91h
7 6 5 4 3 2 1 0 Reset
| BRGS | PACC | P4SPI | P4UR1 | P4IIC | POKBI | - | DPS | OOH |

P4IIC: P4IIC = 0 — lIC function on P1(P1.6 as IIC_SCL,P1.7 as lIC_SDA).
P4IIC = 1 — lIC function on P4(P4.0 as IIC_SCL,P4.1 as lIC_SDA).

Mnemonic: IICCTL Address: F9h
7 6 5 4 3 2 1 0 Reset
| IICEN | - | MSS | MAS | RStart | [ICBR[2:0] | 04h |

IICEN: IC ﬁj:r’\j’ﬁ(Enable [IC module)
IICEN=1"-1lIC %{ﬂ‘ﬂ: °
IICEN=0"-1IC lﬂfﬁz °
MSS: = 7§48V E &I+ 57 Master or slave mode select :
MSS =1 > 3£, master mode -
MSS = 0 > <1 slave mode -
*RIREIC fif%"i—_’;ﬁl i 11C SFR Ec‘? » FE MR RO PR T

MAS: &k - 7 Master address select (master mode only) :
MAS=0 - Ej%#ﬂﬁﬂ@ilh’iﬁ(control byte)ft SFR IICA1 :=(11 o
MAS =1 > fﬁ%@’ﬁjﬂ@iﬁ«’fﬁ(control byte)ft SFR IICA2 :={1 »

RStart: £+ 7 Re-start control bit (master mode only) :
RStart =0 » &=k F[' |&B§1§IEI|@[’:{;{%€R§ £3°0”

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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RStart = 1 » plfif (72 » 5% ACK i< » %iH'ﬁé'tIF’}l"%ﬁ(start condition)Hﬁ’ﬁjU"j’ilHi'%
(ﬁ’ﬁjﬂ"ﬂ“’iﬁi’ﬁ ['1 MAS) -

[ICBR[2:0]: IIC fas=;E#&R i+ Baud rate selection (master mode only) :
A (Fosc) (A8 MCU 9 ﬁﬂﬁg,ﬁ(ﬁsp Jjﬁﬂﬁﬁg[ﬁ)ﬁl | s:gr%@ £% Fosc/512 -

IICBR[2:0] Baud rate
000 Fosc/32
001 Fosc/64
010 Fosc/128
011 Fosc/256
100 Fosc/512
101 Fosc/1024
110 Fosc/2048
111 Fosc/4096
Mnemonic: IICS Address: F8h
7 6 5 4 3 2 1 0 Reset

[ MStart | RxIF | TxIF | RDR | TDR | RXAK | TxAK | RW | 00h |

MStart: 5 Master start control bit (master mode only)
MStart =1 > Elﬁj’ﬁﬁ'?}%th 175 3= *éll,‘l',hk[iF(start condltlon)bjflﬁfﬂr*t'—'ﬁm ﬂfﬂjr*t’—ﬂ“
7 [T MAS) -
MStart = 0 » [ BEHE = £5°0” - 24 -%F (stop condition) -

RxIF: ¥R IS 18248 Data receive interrupt flag
Slaver [l1F=F=Agr i 2[R L A =B s
RXIF = 15 i ] 7 o 44 flCRWD)E& *EVRIESH - R
RxIF =0 > B s i 4 F[E[ﬁjﬁﬂ/ﬁ]{%

TxIF: v @282 Data transmit interrupt flag
Master HiF=h=Ag fir A e R Rl A =1 E
TxIF=1> Eﬁ, g‘rﬂulplg’rﬂ%ﬁ&mﬁp IICRWD)E&l'*VE?Tﬁé‘E T lpm“%“rl”r; B R
Eﬂj » TxIF £3"1”
TxIF =0 = ,H'“—‘l%"?‘?%i/“\?ﬁﬂlﬁf{’?%?%ﬁ? °

RDR: g¥R[# J¥5 55 i+ 7 Read data ready
RDR =1 > [IC module £ v = ﬂ#]%’[z&-ﬁ?ﬁ;gﬁ (ICRWD) Eﬁ ITEIEE'E l‘b%itﬁ 1"
RDR=0" ’éﬂﬂ‘iﬁzﬂf*ﬁaﬁ(IICRWD ﬁlf.pfi}’}%llylﬁ’ Y glpl]‘a’j‘ﬁgzﬁﬁﬂ: ’gu[ RDR =0
E?i » 1IC module F ' F]7# i Frivevh = rR @ Gal (IICRWD) -

TDR: ¥R 32555 7 Transmit data ready
TDR =1 - (AR B ORI T AR (ICRWD) i - I EIERET -
HR{F NC module}{ﬁj’ TR fE o
TDR 0 j ilIC modulef! 1%k F # F,T;% S(IICRWD)FEZV=erR ™ 7Y ﬁlriﬁij » Pt
TR TR

RXAK: #157& 5% 7 Receive acknowledgement
ﬁ@ll IIC module @E?ﬁﬂﬁ?ﬁﬁ@ﬁ EMEF 7 Sfﬁ}%ﬂ’?ﬁfﬁ&ﬂ%‘j%ﬁ(ACWNACK) PP
;:f, gﬂ?jl
T
’5, IIC module £ master mode : [ (8-bit)i% - 1 slaver [l W%rh it 7 (RXAK) °
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%Ir’,’ IIC module £ slave mode : {f:E%f](8-bit) i » ('t master [pl%'i’f,%\'rﬁ,“r'j'ﬁ(RxAK) o

TXAK: @S5 7 Transmit acknowledgement
IIC module i 45 - BEISTHRI b 5 - [ @gfﬁpﬁgﬁ@ﬁ(ACKlNACK) .

RW: Slave mode read or write(read only)
1. ?r, IIC module £7 slave mode [ » =6k 5 BRI > | Hﬁﬁ’?ﬁ‘%’r&ﬁ}%ﬁﬂ; °
2. [Pk EII master ]Elfjl’\j'iLHICA1(ﬁ‘} [ICA2) [~ 8th-bit Frrfd i
=0 : master 17}~ slaver fiv 1IC module £ %814 (4[] master write, slaver read) -
=1 : master 17} slaver fiv 1IC module £%{E:=481=4 (1] master read, slaver write) °

0 o 0 o o WY A W 0 S O )

r
I
A |
MSB acknowledgement acknowledgement | Sr
I
I
I
I

1

\

SDA

signal from slave signal from receiver

interrupt within slave

clock line held low while
interrupts are serviced

sCL | S| ] M
or 1 2 - 7 b 9 1 2 3-8 g or

Ls] ACK ACK Lr ]

r
I
|\
| |
| |
| | byte complete,
|
|

START or STOP or
repeated START repeated START
condition condition

Fig. Acknowledgement bit in the 9" bit of a byte transmission

Mnemonic: IICA1 Address: FAH
7 6 5 4 3 2 1 0 Reset
IICAL[7:1] Matchl or RW1 | AOH
R/W R or RIW
Slave mode:

IICA1[7:1]: IIC Address registers
Y- AAHIEEHNCAT L 7-bit Elﬁf{‘#?{gvfu}' slaver # %] master i SHE - fy 8 @ AT EEE]
Match1: =1 - #i master = slaver EI%ZI’ﬁjU!’jif?—bit AR > slaver [ 8th—bit(Match1)EII’IF{IIZ‘EF%E@”I”
=0 Fh[ IIC Stop [ - Hll?f/"\fﬁ F RS FU70”

Master mode:
[ICA1[7:1]: IIC Address registers
1. 31— %Eﬂ'ﬁjﬂ"\filHICM H 7-bit EIlﬁfI’l'%Jf?"Jt' °
2. Hi MAS =0 » LI R (ICAT) -
(i MAS =1 » sz ;ﬁjufﬁuﬁ(HCAZ) °)
3. i MStart Hlﬁf{’?%%fﬁ{?.@””ﬂ?jﬁ ) ﬁﬁri%HI@ﬂﬁ["%ffF(start condition)Eﬂ’ﬁjufj'ilHj'ﬁ(IICA1) o
RW1: El, master = slave Elijfz_t’ﬁj[Jﬁj»iﬂ—Y-bit FHIfI - master 35¢1; 8th-bit(R “W-bit) » F“ (H1 slaver GRS
=
IFQW1= 1 : £% master [IC module # [*#i=¢ (3] master read, slaver write) -
RW1= 0 : £} master IIC module {#:=451=¢ (J]] master write, slaver read) -
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e e e e e == = = = = = = = =

i |

w
=]
1=

E

:
?

3
3

e el il |

S 1P

RN I | J L ]t _d

START ADDRESS RIW ACK DATA ACK DATA ACK STOP
condition condition

Fig. : RW bit in the 8" bit after IIC address

Mnemonic: lICA2 Address: FBh

7 6 5 4 3 2 1 0 Reset
[ICA2[7:1] Match2 or RW2 60h
R/W R or RIW
Slave mode:

[ICAZ2[7:1]: IIC Address registers
oy AR AICAZ R Tobity [ L Fﬁ slaver f 5% master 146 JiHE] » By @ AF T L5 -
Match2: = 1» Hii master = slaver U4 | ii-7-bit #{I[{]F » slaver {1 8th-bit(Match1)[MfIfii=13"1" -
=o¢memM%,wg@ﬁwﬁ%%%m”

Master mode:
IICA2[7:1]: IIC Address registers
1. 572 iﬁi’i‘%ﬁﬁjﬂ"\fiﬁllCAZ 1+ 7-bit » Hiﬁf{‘ﬁfr%%_’ °
2. Hi MAS =1 - RN (ICA2) -
(# MAS =0 - ;Z§¥ _"ﬁjﬂfir'ilHj'i(llCM) o)
3. i MStart Hlﬁf{’?%%fﬁ{?.@”1”ﬂ%jﬁ ) ﬁﬁi%&“,{é_lﬂﬁf'%ﬁ(start condition)Eﬂ’ﬁjufj'ilHj'ﬁ(IICA2) °
RW2: Eh, master = slave Elfijfz_t’ﬁiﬂﬂj'iﬂ—%bit ﬁ[{ﬁjﬁﬁ » master 3= 8th-bit(R,~W-bit) » f’, A1 slaver FHTUR
=
IF?W1= 1 : £% master [IC module # [*#i=¢ (3] master read, slaver write) °
RW1= 0 : £} master IIC module {#:=451=¢ (J]] master write, slaver read) -

Mnemonic: ICRWD Address: FCh
7 6 5 4 3 2 1 0 Reset
| [ICRWDI[7:0] | ooh |

ICRWD[7:0]: lIC %[ 7 T # (8-bit) IIC read write data buffer :
[IC module £3F H@Ei?“(ﬁj?v)ﬂﬁ BV SRR PR B o
IIC module £ {EGEAR (] ™ R ;@,fg@ggﬂemfjr =K

Mnemonic: IICS2 Address: FDH
7 6 5 4 0 Reset

3 2 1
| - | - 1 - 1 - |ABEN [BFEN|ABF | BF [ O00H |

AB_EN: Arbitration lost enable bit. (Master mode only)
If set AB_EN bit, the hardware will check arbitration lost. Once arbitration lost occurred,
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hardware will return to IDLE state. If this bit is cleared, hardware will not care arbitration
lost condition. Set this bit when multi-master and slave connection. Clear this bit when
single master to single slave.

BF _EN: %ﬁ#ﬁiﬁfﬁﬂﬁﬂ?ﬁ:ﬁji Bus busy enable bit. (Master mode only)
l,? r'ﬂ_"iwf%fﬁf FL"17H > master 1IC module}{%’j\ F’Té&“@?ﬁ*% [ £BF=0 °
g.u,’l?f/ ROI153 1ErJOEHE » master IIC moduIe}{q’T QBF=O§&1
B e 187 6 2 (7 (0 - R 7 7 (BF_EN) ©
BRI E P 2 R (B A 0 7 (BF_EN) =

AB_F: Arbitration lost bit. (Master mode only)
In multi-master condition, when send out data bit “1” but return back “0”, bus arbitration
lost occurred and this bit will be set. Software need to clear this bit and check until
BF=0 to resend data again.

BF: %ﬁfﬁ#]}{tﬁfﬁﬁﬁ[jﬂj’% Bus busy bit. (Master mode only)
E'}’I'ET‘ZEH?[JSCL=0§K}SDA=03‘}@?%?‘%E3]‘ : ?}l’i’ﬁﬁﬁ’f{l?%?%”” °
Hi (TR S — ST (4. TUS)IUTBRY - 510 7 [ RIBRTEE70” o
peE R RO URETREHE FE -
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fifFH = @ KBIFERM
P4 8 i 1/O(Port O f Port 2)7i iyt /f [FI-UfE - 8 VR i flag(KBF.0~ KBF7) » i [l ot
BB P F SR g o [P R ([l el v &1 (0xSBH) -

STC & it Wf’\l‘*ﬁi‘ﬁ b

L. #7% KBI R VR FEIRETe

KBI | Descriptlon | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
KBI function
AUX | Auxiliary register 91h BRGS | P4CC | P4SPI | P4UR1 | P4IIC | POKBI - DPS 00H
KBLS | KBI level selection 93h | KBLS7 | KBLS6 | KBLS5 | KBLS4 | KBLS3 | KBLS2 | KBLS1 | KBLSO | 00H
KBE | KBIinput enable 94h KBE7 | KBE6 | KBE5 | KBE4 | KBE3 | KBE2 | KBE1 | KBEO | OOH
KBF | KBI flag 95h KBF7 | KBF6 | KBF5 | KBF4 | KBF3 | KBF2 | KBF1 | KBFO | OOH
kgp | KB! De-bounce 96h | KBDEN - - - - - KBD1 | KBDO | OOH
control register

IEN1 'rggelgt‘éft Enable 1 Bsh | EXEN2 | - ENC | IELvi | 1EKBI | IEADC | IESPI |IEPWM| 00N
IRCON 'r’;geigt‘;f”eq”e“ COH EXF2 | TF2 | ICIF | LVIF | KBIF | ADCIF | SPIIF |PWMIF| OOH

2. Fiis KBI V=i [V P Bmip] -

Mnemonic: AUX Address: 91h
7 6 5 4 3 2 1 0 Reset
| BRGS | PACC | P4SPI | PAUR1 | P4liC | POKBI | - | DPS | 00H |

POKBI: POKBI = 0 — KBI function on P2.
POKBI = 1 — KBI function on PO.

Mnemonic: KBLS Address: 93h
7 6 5 4 3 2 1 0 Reset
| KBLS.7 | KBLS.6 | KBLS5 | KBLS.4 | KBLS.3 | KBLS.2 | KBLS.1 | KBLS.0 | 00h |

KBLS.7: Keyboard Line 7 level selection bit
0 : enable a low level detection on KBI7.
1 : enable a high level detection on KBI7.
KBLS.6: Keyboard Line 6 level selection bit
0 : enable a low level detection on KBI6.
1 : enable a high level detection on KBI6.
KBLS.5: Keyboard Line 5 level selection bit
0 : enable a low level detection on KBI5.
1 : enable a high level detection on KBI5.
KBLS.4: Keyboard Line 4 level selection bit
0 : enable a low level detection on KBI4.
1 : enable a high level detection on KBI4.
KBLS.3: Keyboard Line 3 level selection bit
0 : enable a low level detection on KBI3.
Specifications subject to change without notice, contact your sales representatives for the most recent information.
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1 : enable a high level detection on KBI3.
KBLS.2: Keyboard Line 2 level selection bit

0 : enable a low level detection on KBI2.

1 : enable a high level detection on KBI2.
KBLS.1: Keyboard Line 1 level selection bit

0 : enable a low level detection on KBI1.

1 : enable a high level detection on KBI1.
KBLS.0: Keyboard Line 0 level selection bit

0 : enable a low level detection on KBIO.

1 : enable a high level detection on KBIO.

Mnemonic: KBE Address: 94h
7 6 5 4 3 2 1 0 Reset

KBE.7 | KBE.6 | KBE.5 | KBE4 | KBE.3 | KBE.2 | KBE.1 | KBE.O | 00h |

KBE.7: Keyboard Line 7 enable bit

0 : enable standard 1/O pin.

1 : enable KBF.7 bit in KBF register to generate an interrupt request.
KBE.6: Keyboard Line 6 enable bit

0 : enable standard 1/O pin.

1 : enable KBF.6 bit in KBF register to generate an interrupt request.
KBE.5: Keyboard Line 5 enable bit

0 : enable standard 1/O pin.

1 : enable KBF.5 bit in KBF register to generate an interrupt request.
KBE.4: Keyboard Line 4 enable bit

0 : enable standard 1/O pin.

1 : enable KBF.4 bit in KBF register to generate an interrupt request.
KBE.3: Keyboard Line 3 enable bit

0 : enable standard 1/O pin.

1 : enable KBF.3 bit in KBF register to generate an interrupt request.
KBE.2: Keyboard Line 2 enable bit

0 : enable standard 1/O pin.

1 : enable KBF.2 bit in KBF register to generate an interrupt request.
KBE.1: Keyboard Line 1 enable bit

0 : enable standard 1/O pin.

1 : enable KBF.1 bit in KBF register to generate an interrupt request.
KBE.O: Keyboard Line 0 enable bit

0 : enable standard 1/O pin.

1 : enable KBF.0 bit in KBF register to generate an interrupt request.

Mnemonic: KBF Address: 95h
7 6 5 4 3 2 1 0 Reset

KBF7 | KBF6 | KBF5 | KBF4 | KBF3 | KBF2 | KBF1 | KBFO [ 00h |

KBF.7: Keyboard Line 7 flag
This is set by hardware when KBI7 detects a programmed level.
It generates a Keyboard interrupt request if KBE.7 is also set. It must be cleared by
software.

KBF.6: Keyboard Line 6 flag
This is set by hardware when KBI6 detects a programmed level.
It generates a Keyboard interrupt request if KBE.6 is also set. It must be cleared by
software.

KBF.5: Keyboard Line 5 flag

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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This is set by hardware when KBI5 detects a programmed level.
It generates a Keyboard interrupt request if KBE.5 is also set. It must be cleared by
software.
KBF.4: Keyboard Line 4 flag
This is set by hardware when KBI4 detects a programmed level.
It generates a Keyboard interrupt request if KBE.4 is also set. It must be cleared by
software.
KBF.3: Keyboard Line 3 flag
This is set by hardware when KBI3 detects a programmed level.
It generates a Keyboard interrupt request if KBE.3 is also set. It must be cleared by
software.
KBF.2: Keyboard Line 2 flag
This is set by hardware when KBI2 detects a programmed level.
It generates a Keyboard interrupt request if KBE.2 is also set. It must be cleared by
software.
KBF.1: Keyboard Line 1 flag
This is set by hardware when KBI1 detects a programmed level.
It generates a Keyboard interrupt request if KBE.1 is also set. It must be cleared by
software.
KBF.0: Keyboard Line 0 flag
This is set by hardware when KBIO detects a programmed level.
It generates a Keyboard interrupt request if KBE.O is also set. It must be cleared by

software.
Mnemonic: KBD Address: 96H
7 6 5 4 3 2 1 0 Reset
|[KBDEN] - [ - | - | - | - |KBD1]|KBDO]| 00H |

KBDEN: Enable KBI de-bounce function. The default KBI function is enabled.

KBDEN = 0, enable KBI de-bounce function. The de-bounce time is selected by KBD
[1:0].
KBDEN = 1, disable KBI de-bounce function. The KBI input pin without de-bounce
mechanism.

KBD[1:0]: Select KBI de-bounce time. If KBDEN = “0”, the default de-bounce time is 320 ms.
KBDI[1:0] = 00, the de-bounce time is 320 ms.
KBDI[1:0] = 01, the de-bounce time is 160 ms.
KBDI[1:0] = 10, the de-bounce time is 80 ms.
KBD[1:0] = 11, the de-bounce time is 40 ms.

Mnemonic: IEN1 Address: B8h
7 6 5 4 3 2 1 0 Reset
| EXEN2 | - [ IENC | IELVI | IEKBI | IEADC | IESPI [IEPWM]| 00h |

IEKBI: KBI interrupt enable.
IEKBI = 0 — Disable KBI interrupt.
IEKBI = 1 — Enable KBI interrupt.

Mnemonic: IRCON Address: COh
7 6 5 4 3 2 1 0 Reset
| EXF2 | TF2 | IICIF | LVIIF | KBIIF | ADCIF | SPIIF | PWMIF| O00H |

KBIIF: KBI interrupt flag. Must be cleared by software.
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5 STC
1. &L VO(HH) 1. &5 I/O(%'»EF%)
GPIO [V 2. T%#;L‘g‘i‘a’j‘ﬂ', 2. ﬁ#&g?“'
475 VO BIME | 3. fefa () 3. [t (ﬁ )
4. Open drain 4. Open draln
: P4SW[6:4]=1,the NA + ALE ~ EX_LVD
P4[?['/i]» C-,;.,PIO Only define by writer or ISP define as P4.4 ~ P4.5 - P4.6
~ TIFJ“ The RST can be define as P4.7 by ISP
AR

2. ¥K=STC GPIO’ﬁ’ﬂiﬁJF F[H%Fﬁ
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FTFVE-PT &8 £ g £ i STC g it gk
Port 0 Port0(0x80H) Port0(0x80H)
Port 1 Port1(0x90H) Port1(0x90H)
Port 2 Port2(0xA0H) Port2(0xA0H)
Port 3 Port3(0xBOH) Port3(0xBOH)
Port 4 Port4(0XE8H) Port4(0xCOH)
Port 5 Port5(0xD8H) Port5(0xC8H)
PO I/0 = 4£7#] 0 POMO(0xD2H) POMO(0x94H)
PO I/O #=N] 1 POM1(0xD3H) POM1(0x93H)
P11/0 ﬁi:h‘ﬂﬁ?uo P1MO(0xD4H) P1MO(0x92H)
P11/0 iz haszﬁfu 1 P1M1(0xD5H) P1M1(0x91H)
P2 1/0 iz haszﬁfu 0 P2MO0(0xD6H) P2MO(0x96H)
P2 1/0 iz haszﬁfu 1 P2M1(0xD7H) P2M1(0x95H)
P31/0 iz L3%2Lﬁ|fuo P3MO(OXDAH) P3MO(0xB1H)
P31/0 iz hﬂﬁru 1 P3M1(0xDBH) P3M1(0xB2H)
P4 1/0O #&= L3%2Lﬁ|fuo P4MO(OXDCH) P4MO(0xB4H)
P4 1/0 = h#Lﬂfu 1 P4M1(0xDDH) P4M1(0xB3H)
P5 1/0 = L3%2Lﬂruo P5MO(OXxDEH) P5MO(0xCAH)
P5 1/0 = hgszﬂfu 1 P5M1(0xDFH) P5M1(0xC9H)
P4[6:4] 1/0 ~ ¥ = P4SW(0xBBH)
FPEIEE IO I AUX(0x91H) AUXR1(0xA2H)
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3. #i75EE STC GPIO VHFH =¥ % SR -

a. #i7} GPIO TJjE P [V ¥yt P :

Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
Ports
Port 5 Port 5 D8h P5.3 P5.2 P5.1 | P5.0 OFh
Port 4 Port 4 E8h P4.7 P4.6 P45 | P44 P4.3 P4.2 P4.1 | P4.0 FFh
Port 3 Port 3 BOh P3.7 P3.6 P35 | P34 P3.3 P3.2 P3.1 | P3.0 FFh
Port 2 Port 2 AOh P2.7 P2.6 P25 | P24 P2.3 P2.2 P21 | P2.0 FFh
Port 1 Port 1 90h P1.7 P1.6 P15 | P14 P1.3 P1.2 P11 | P1.0 FFh
Port 0 Port 0 80h P0.7 P0.6 P0.5 | P04 P0.3 P0.2 P0.1 | P0.0 FFh
Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | RESET
1/O port function register
POMO Port 0 output mode 0 D2h POMO [7:0] 00H
POMA1 Port 0 output mode 1 D3h POM1[7:0] 00H
P1MO Port 1 output mode 0 D4h P1MO[7:0] 00H
P1M1 Port 1 output mode 1 D5h P1M1[7:0] 00H
P2MO0 Port 2 output mode 0 D6h P2MO[7:0] 00H
P2M1 Port 2 output mode 1 D7h P2M1[7:0] 00H
P3MO Port 3 output mode 0 DAh P3MOQ[7:0] 00H
P3M1 Port 3 output mode 1 DBh P3M1[7:0] O00H
P4MO Port 4 output mode 0 DCh P4MO[7:0] 00H
P4M1 Port 4 output mode 1 DDh P4M1[7:0] 00H
P5MO0 Port 5 output mode 0 DEh - P5MO0[3:0] OOH
P5M1 Port 5 output mode 1 DFh - P5M1[3:0] 00H
Mnemonic | Description | pirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
AUX
AUX | Auxiliary register | 91h | BGRS | P4CC [ P4SPI| P4UR1 | P4liC | POKBI| - | DPS | O00OH
PxMly | PxMO0.y Port output mode
0 0 Quasi-bidirectional (standard 8051 port outputs) (pull-up)
0 1 Push-pull
1 0 Input only (high-impedance)
1 1 Open drain
Mnemonic: AUX Address: 91h
7 6 5 4 3 2 1 0 Reset
| BRGS | PACC | P4SPI | P4UR1 | P4IIC | POKBI | - | DPS | OOH |

P4CC: P4CC = 0 — Capture/Compare function on P1.
P4CC = 1 — Capture/Compare function on P4.

P4CC CCO0 CC1 CC2 CC3
0 P1.0 P1.1 P1.3 P1.4
1 P4.0 P4.1 P4.2 P4.3

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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P4SPI: P4SPI = 0 — SPI function on P1.
P4SPIl = 1 — SPI function on P4.

P4SPI SS MOSI | MISO | SPI_CLK
0 P1.4 P1.5 P1.6 P1.7
1 P4.0 P4.1 P4.2 P4.3

P4UR1: P4UR1 = 0 — Serial interface 1 function on P1.
P4UR1 = 1 — Serial interface 1 function on P4.

P4UR1 | RXD1 | TXD1
0 P1.2 P1.3
1 P42 | P4.3
P4I1IC: P4IIC = 0 — IIC function on P1.
P4lIC = 1 — lIC function on P4.
P4lIC | lIC SCL | IIC_SDA
0 P1.6 P1.7
1 P4.0 P4.1
POKBI: POKBI = 0 — KBI function on P2.
POKBI = 1 — KBI function on PO.
POKBI KBIO KBI1 KBI2 KBI3 KBl4 KBI5 KBI6 KBI7
0 P2.0 P2.1 P2.2 P2.3 P2.4 P2.5 P2.6 P2.7
1 P0.0 PO0.1 P0.2 P0.3 P0.4 P0.5 P0.6 PO0.7

% 4 fid GPIO [V 43k -
IS5 MCU [ '] ICP 5 ISP 752444814 OCI_SCL-ALE-OCI_SDA and RESET %7I/0 t:35.5% P4.4~
P4.5 - P4.6 and P4.7 -
FIEFISES D PIN g 2 -

OCI_SCL/P4.4 | ALE/P45 | OCI_SDA/P4.6 | RESET/P4.7
40-PIN PDIP 29 30 31 9
44-PIN PLCC 32 33 35 10
44-PIN PQFP 26 27 29 4
48-PIN LQFP 29 30 32 5

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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b. STC GPIO =i | 3 BERTPH :

Fl
Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
Ports
Port 5 Port 5 C8h P5.3 P5.2 P5.1 P5.0 OFh
Port 4 Port 4 COh P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0 FFh
Port 3 Port 3 BOh P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0 FFh
Port 2 Port 2 AOh P2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0 FFh
Port 1 Port 1 90h P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0 FFh
Port 0 Port 0 80h P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 P0.1 P0.0 FFh
Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 [ Bit2 | Bit1 | Bit0 | RESET
I/O port function register
POMO Port 0 output mode 0 94h POMO [7:0] 00H
POM1 Port 0 output mode 1 93h POM1[7:0] O00H
P1MO Port 1 output mode 0 92h P1MO[7:0] 00H
P1M1 Port 1 output mode 1 91h P1M1[7:0] 00H
P2MO Port 2 output mode 0 96h P2MO0[7:0] O00H
P2M1 Port 2 output mode 1 95h P2M1[7:0] O00H
P3MO Port 3 output mode 0 B2h P3MO[7:0] O00H
P3M1 Port 3 output mode 1 B1h P3M1[7:0] O00H
P4MO Port 4 output mode 0 B4h P4MO[7:0] O00H
P4M1 Port 4 output mode 1 B3h P4M1[7:0] 00H
. LVD_ | ALE_ | NA
P4SW P4 Switch BBH - P46 | Pas | pad - - - - OXH
P5MO0 Port 5 output mode 0 CAh - P5MO0[3:0] O00H
P5M1 Port 5 output mode 1 C9h - P5M1[3:0] O00H
Mnemonic | Description | pirect | Bit7 | Bit6 | Bits5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
AUX
AUXR1 [ Auxiliaryregister | A2h | - | PCAP4 [ SPLP4 | S2P4 | GF2 [ADRJ| - | DPS | O0H
PxM1ly | PxMO0.y Port output mode
0 0 Quasi-bidirectional (standard 8051 port outputs) (pull-up)
0 1 Push-pull
1 0 Input only (high-impedance)
1 1 Open drain
Mnemonic: AUXR1 Address: A2h
7 6 5 4 3 2 1 0 Reset
| - | PCAP4 | SPIP4 | S2P4 | GF2 | ADRJ| - | DPS | OOH ]

PCA _P4: PCA_P4 = 0 — Capture/Compare function on P1.
PCA P4 =1 — Capture/Compare function on P4.

PCA_P4 | ECI | PCAO/PWMO | PCA1/PWMA1
0 P1.2 P1.3 P1.4
1 P4.1 P4.2 P4.3
Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SPI_P4: SPI_P4 = 0 — SPI function on P1.
SPI_P4 =1 — SPI function on P4.

SPI_P4 SS MOSI | MISO | SPICLK
0 P1.4 P1.5 P1.6 P1.7
1 P4.0 P4.1 P4.2 P4.3

S2 P4:S2 P4 =0 — Serial interface 1 function on P1.
S2 P4 =1 — Serial interface 1 function on P4.

S2 P4 | RxD2 | TxD2
0 P12 | P1.3
1 P42 | P4.3
Mnemonic: P4SW Address:BBh
7 6 5 4 3 2 1 0 Reset

| - | oxH |

[ - TLVD P46 | ALE P45 | NA P44 |

LVD_P4.6: LVD_P4.6 = 0 —{L9} Iﬁﬂ (B R
LVD_P4.6 =1 —F%"Fgﬂ’?‘} P4.6 1/0.
ALE_P4.5: ALE_P4.5 = 0 —}L ALE {557l
ALE_P4.5=1 —%‘fﬁﬂ’?‘} 4.51/0.
NA_P4.4NA_P4.4 =02 f TJJ'F'J“:.
NA_P4.4 =1 o FHF‘} P4.4 1/0.

The RST can be define as P4.7 by ISP

FEHISES Y PIN B % -

NA_P4.4 ALE_P4.5 LVD_P4.6 RESET/P4.7
40-PIN PDIP 29 30 31 9
44-PIN PLCC 32 33 35 10
44-PIN PQFP 26 27 29 4
48-PIN LQFP 29 30 32 )
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