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FAQs 

 

HA0005S HT48 & HT46 MCU I2C  

HA0013S HT48 & HT46 MCU LCM  

HA0017S HT49 MCU HT24  

HA0075S MCU  

 

 

 

•  

fSYS=4MHz 2.2V~5.5V 

fSYS=8MHz 3.3V~5.5V 

• 40 /  

• 1 /  

• 2 16 /  

 

• RC  

•  

• 4096 16 ROM 

• 192 8 RAM 

• PFD  

• HALT  

• VDD=5V 8MHz

0.5�s 

• 8  

• 8 10 A/D  

• 4 8 PWM /

 

•  

• 16  

• 63  

• 1 2  

•  

• I
2
C (slave ) 

• 28-pin SKDIP/SOP 48-pin SSOP  

 

 

 

 

HT46R232 8 A/D

 

I/O A/D

I
2
C A/D

 

 

 

 

 

 

 

 

 

I
2
C Philips Semiconductors  
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O S C 2 O S C 1
R E S
V D D

M U X

V S S

P r o g r a m
E P R O M

P r o g r a m
C o u n t e r

I n t e r r u p t
C i r c u i t

S T A C K
I N T C

D A T A
M e m o r y

I n s t r u c t i o n
R e g i s t e r M

U
X

I n s t r u c t i o n
D e c o d e r

S T A T U SA L U
S h i f t e rT i m i n g

G e n e r a t o r

A C C

M P

L V R

H A L T E N / D I S

M U X

M U X W D T  O S C
W D T

M U X

P F D 0

P F D 1 f S Y S / 4

f S Y SP r e s c a l e r
T M R 0

f S Y S / 4

P D C
P D

P D 0 / P W M 0 ~ P D 3 / P W M 3
P D 4 ~ P D 7

P B
P B C

P B 0 / A N 0 ~ P B 7 / A N 7

P W M

8 - C h a n n e l
A / D  C o n v e r t e r

T M R 1

P F
P F C

P A C
P A

P A 0 ~ P A 2
P A 3 / P F D
P A 4
P A 5 / I N T
P A 6 / S D A
P A 7 / S C LI 2 C  B u sS l a v e  M o d e

P C
P C C

P C 0 ~ P C 7

B P

P A 5

P o r t  F P F 0 ~ P F 7

P o r t  D

P o r t  C

P o r t  B

P o r t  A

T M R 0 C
T M R 0

T M R 1 C
T M R 1

 

 

H T 4 6 R 2 3 2 / H T 4 6 C 2 3 2
   4 8  S S O P - A

4 8
4 7
4 6
4 5
4 4
4 3
4 2
4 1
4 0
3 9
3 8
3 7
3 6
3 5
3 4
3 3
3 2
3 1
3 0
2 9
2 8
2 7
2 6
2 5

1
2
3
4
5
6
7
8
9
1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
2 0
2 1
2 2
2 3
2 4

P B 5 / A N 5
P B 4 / A N 4
P A 3 / P F D

P A 2
P A 1
P A 0

P B 3 / A N 3
P B 2 / A N 2
P B 1 / A N 1
P B 0 / A N 0

N C
P F 3
P F 2
P F 1
P D 7
P D 6
P D 5
P D 4
V S S
P F 0

T M R 0
P C 0
P C 1
P C 2

P B 6 / A N 6
P B 7 / A N 7
P A 4
P A 5 / I N T
P A 6 / S D A
P A 7 / S C L
P F 4
P F 5
P F 6
P F 7
O S C 2
O S C 1
V D D
R E S
T M R 1
P D 3 / P W M 3
P D 2 / P W M 2
P D 1 / P W M 1
P D 0 / P W M 0
P C 7
P C 6
P C 5
P C 4
P C 3

H T 4 6 R 2 3 2 / H T 4 6 C 2 3 2
   2 8  S K D I P - A / S O P - A

2 8
2 7
2 6
2 5
2 4
2 3
2 2
2 1
2 0
1 9
1 8
1 7
1 6
1 5

1
2
3
4
5
6
7
8
9
1 0
1 1
1 2
1 3
1 4

P B 5 / A N 5
P B 4 / A N 4
P A 3 / P F D

P A 2
P A 1
P A 0

P B 3 / A N 3
P B 2 / A N 2
P B 1 / A N 1
P B 0 / A N 0

V S S
P C 0
P C 1
P C 2

P B 6 / A N 6
P B 7 / A N 7
P A 4
P A 5 / I N T
P A 6 / S D A
P A 7 / S C L
O S C 2
O S C 1
V D D
R E S
P D 1 / P W M 1 / T M R 1
P D 0 / P W M 0
P C 4
P C 3
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 /    

PA0~PA2 

PA3/PFD 

PA4 

PA5/ INT  

PA6/SDA 

PA7/SCL 

/  

 

 

PA3 PFD 

I/O I
2
C 

8 /

CMOS (

)  

PFD INT PA3 PA5 I
2
C

PA6 PA7  

PB0/AN0 

PB1/AN1 

PB2/AN2 

PB3/AN3 

PB4/AN4 

PB5/AN5 

PB6/AN6 

PB7/AN7 

/   

8 / CMOS

( )

A/D  

PB A/D ( ) /

 

 

PC0~PC7 

 
/   

8 / CMOS

( )

 

PD0/PWM0 

PD1/PWM1 

PD2/PWM2 

PD3/PWM3 

PD4~PD7 

 

/  
 

PWM 

8 / CMOS

( )

 

PWM0/PWM1/PWM2/PWM3

PD0/PD1/PD2/PD3 ( PWM )  

 

PF0~PF7 

 
/   

8 / CMOS

( )

 

TMR0   / 0 ( )  

TMR1   / 1 ( )  

RES    

VSS    

VDD    

OSC1 

OSC2 

 

 
RC 

OSC1 OSC2 RC ( )

RC OSC2

 

 

………….VSS-0.3V~VSS+6.0V    ………….-50 ~125  

………….VSS-0.3V~VDD+0.3V    ………….-40 ~85  
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                 Ta=25  

 
  

VDD  
    

fSYS=4MHz 2.2  5.5 V 
VDD   

fSYS=8MHz 3.3  5.5 V 

3V  0.6 1.5 mA 
IDD1 ( ) 

5V 

fSYS=4MHz 

ADC   2 4 mA 

3V  0.8 1.5 mA 
IDD2 (RC ) 

5V 

fSYS=4MHz 

ADC   2.5 4 mA 

IDD3 
 

RC  
5V 

fSYS=8MHz 

ADC  
 4 8 mA 

3V   5 �A 
ISTB1 ( ) 

5V 
HALT 

  10 �A 

3V   1 �A 
ISTB2 ( ) 

5V 
HALT 

  2 �A 

VIL1 

/ TMR0

TMR1 INT

 

  0  0.3 VDD V 

VIH1 

/ TMR0

TMR1 INT

 

  0.7VDD  VDD V 

VIL2 ( RES)   0  0.4 VDD V 

VIH2 ( RES)   0.9 VDD  VDD V 

VLVR    2.7 3 3.3 V 

3V 4 8  mA 
IOL /  

5V 
VOL=0.1VDD 

10 20  mA 

3V -2 -4  mA 
IOH /  

5V 
VOH=0.9VDD 

-5 -10  mA 

3V  20 60 100 kΩ 
RPH  

5V  10 30 50 kΩ 

VAD A/D    0  VDD V 

EAD A/D     ±0.5 ±1 LSB 

3V  0.5 1 mA 
IADC ADC  

5V 
 

 1.5 3 mA 
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                 Ta=25  

 
  

VDD  
    

 2.2V~5.5V 400  4000 kHz 
fSYS  

 3.3V~5.5V 400  8000 kHz 

 2.2V~5.5V 0  4000 kHz 
fTIMER 

(TMR0/TMR1)  3.3V~5.5V 0  8000 kHz 

3V  45 90 180 �s 
tWDTOSC  

5V  32 65 130 �s 

tRES    1   �s 

tSST   HALT   1024  *tSYS 

tINT    1   �s 

tAD A/D    1   �s 

tADC A/D     76  tAD 

tADCS A/D     32  tAD 

tIIC I
2
C   2kΩ  64   *tSYS 

*tSYS =1/fSYS 
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RC

 

, 

 

 

T 1 T 2 T 3 T 4 T 1 T 2 T 3 T 4 T 1 T 2 T 3 T 4

F e t c h  I N S T  ( P C )
E x e c u t e  I N S T  ( P C - 1 ) F e t c h  I N S T  ( P C + 1 )

E x e c u t e  I N S T  ( P C ) F e t c h  I N S T  ( P C + 2 )
E x e c u t e  I N S T  ( P C + 1 )

P C P C + 1 P C + 2

S y s t e m  C l o c k

O S C 2  ( R C  o n l y )

P C

 
 

 

  PC 

(PC) 12 ROM 4096

 

PCL PC

 

 

(PCL) (06H) PCL

256  

 

 

 
 

*11 *10 *9 *8 *7 *6 *5 *4 *3 *2 *1 *0 

 0 0 0 0 0 0 0 0 0 0 0 0 

 0 0 0 0 0 0 0 0 0 1 0 0 

/ 0  0 0 0 0 0 0 0 0 1 0 0 0 

/ 1  0 0 0 0 0 0 0 0 1 1 0 0 

A/D  0 0 0 0 0 0 0 1 0 0 0 0 

I
2
C  0 0 0 0 0 0 0 1 0 1 0 0 

 PC+2 

PCL *11 *10 *9 *8 @7 @6 @5 @4 @3 @2 @1 @0 

 #11 #10 #9 #8 #7 #6 #5 #4 #3 #2 #1 #0 

 S11 S10 S9 S8 S7 S6 S5 S4 S3 S2 S1 S0 

 

 *11 ~ *0                 S11 ~ S0  

#11 ~ #0                   @7 ~ @0 PCL  
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  EPROM 

(EPROM)

4096×16  

 

 000H  

000H

 

 004H  

INT

004H

 

 008H 

/ 0 /

0

008H  

 00CH 

/ 1 /

1

00CH  

 010H 

A/D A/D

 010H 

 

 014H 

I
2
C I

2
C

 014H  

 

ROM TABRDC [m] ( 1 =256 )

TABRDL [m] ( ) [m] TBLH

(08H)

TBLH TBLH 0 TBLH (TBLP)

/ (07H) TBLP

(ISR) TBLH ISR

TBLH

 

 

 
 

*11 *10 *9 *8 *7 *6 *5 *4 *3 *2 *1 *0 

TABRDC[m] P11 P10 P9 P8 @7 @6 @5 @4 @3 @2 @1 @0 

TABRDL[m] 1 1 1 1 @7 @6 @5 @4 @3 @2 @1 @0 

 

*11 ~ *0   P11 ~ P8   @7 ~ @0  

P r o g r a m
M e m o r y

D e v i c e  I n i t i a l i z a t i o n  P r o g r a m

E x t e r n a l  I n t e r r u p t  S u b r o u t i n e

T i m e r / E v e n t  C o u n t e r  0  I n t e r r u p t  S u b r o u t i n e

L o o k - u p  T a b l e  ( 2 5 6  w o r d s )

L o o k - u p  T a b l e  ( 2 5 6  w o r d s )

N o t e :  n  r a n g e s  f r o m  0  t o  F

A / D  C o n v e r t e r  I n t e r r u p t

I 2 C  B u s  I n t e r r u p t

F F F H

n F F H

T i m e r / E v e n t  C o u n t e r  1  I n t e r r u p t  S u b r o u t i n e

F 0 0 H

1 6  b i t s

0 0 0 H

0 0 4 H

0 0 8 H

0 0 C H

0 1 0 H

0 1 4 H

n 0 0 H
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  STACK 

PC HT46R232 8

(SP) (PC)

( RET RETI)

 

( RET RETI )

8  

  RAM 

(RAM) 231 8

(39 8 ) ( 192 8

) /  

Bank

0(00H)

0(MP0 01H) 1(02H)

1(MP1 03H) (ACC 05H)

(PCL 06H) (TBLP 07H)

(TBLH 08H) (STATUS

0AH) 0(INTC0 0BH) /

0(TMR0H 0CH TMR0L 0DH) / 0

(TMR0C 0EH) / 1(TMR1H 0FH TMR1L

10H) / 1 (TMR1C 11H)

1(INTC1 1EH) PWM (PWM0 1AH

PWM1 1BH PWM2 1CH PWM3 1DH) I
2
C

(HADR 20H) I
2
C (HCR

21H) I
2
C (HSR 22H) I

2
C

(HDR 23H) A/D (ADRL 24H)

A/D (ADRH 25H) A/D

(ADCR 26H) A/D (ACSR 27H)

/ (PA 12H PB 14H PC 16H PD 18H

PF 28H) / (PAC 13H PBC 15H

PCC 17H PDC 19H PFC 29H) 40H

00H 40H Bank

40H FFH  

SET[m].i CLR[m].i

(MP0 01H/MP1 03H)

Bank 40H

 

 

S p e c i a l  P u r p o s e
D a t a  M e m o r y

0 0 H
0 1 H
0 2 H
0 3 H
0 4 H
0 5 H
0 6 H
0 7 H
0 8 H
0 9 H
0 A H
0 B H
0 C H
0 D H
0 E H
0 F H
1 0 H
1 1 H
1 2 H
1 3 H
1 4 H
1 5 H
1 6 H
1 7 H
1 8 H
1 9 H
1 A H
1 B H
1 C H
1 D H
1 E H
1 F H

:  U n u s e d
R e a d  a s  " 0 0 "

G e n e r a l  P u r p o s e
D a t a  M e m o r y
( 1 9 2  B y t e s )

F F H

4 0 H

2 0 H
2 1 H
2 2 H
2 3 H
2 4 H
2 5 H
2 6 H
2 7 H
2 8 H
2 9 H

I n d i r e c t  A d d r e s s i n g  R e g i s t e r  0
M P 0

I n d i r e c t  A d d r e s s i n g  R e g i s t e r  1
M P 1

A C C
P C L
T B L P
T B L H

S T A T U S
I N T C 0
T M R 0 H
T M R 0 L
T M R 0 C
T M R 1 H
T M R 1 L
T M R 1 C

P A
P A C
P B
P B C
P C
P C C
P D
P D C
P W M 0
P W M 1
P W M 2
P W M 3
I N T C 1

H A D R
H C R
H S R
H D R
A D R L
A D R H
A D C R
A C S R
P F
P F C

3 F H

3 0 H
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00H 02H [00H] [02H] /

MP0(01H)MP1(03H) RAM 00H 02H 00H

MP0(01H) MP1(03H) 8  

 

(ACC) (ALU) RAM 05H

 

  ALU 

(ALU) 8  

(ADD ADC SUB SBC DAA) 

(AND OR XOR CPL) 

(RL RR RLC RRC) 

(INC DEC) 

(SZ SNZ SIZ SDZ…) 

ALU  

  STATUS 

8 (0AH) (Z) (C) (AC) (OV)

(PDF) (TO)

 

PDF TO

PDF TO TO

CLR WDT  HALT  PDF CLR WDT  

HALT   

Z OV AC C

STATUS  

 

   

C 0 
, 

C C  

AC 1 
4 4

AC AC  

Z 2 Z Z  

OV 3 
OV

OV  

PDF 4 
CLR WDT PDF HALT

PDF  

TO 5 
CLR WDT HALT TO WDT

TO  

 6 7 0  

STATUS(0AH)  
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HT46R232 / A/D I
2
C 

0(INTC0 0BH) 1(INTC1 1EH)

/  

 
 

INTC0 (0BH)  

 

              

0 EADI A/D (1= 0= ) 

1 EHI I
2
C (1= 0= ) 

2~3  0  

4 ADF A/D (1= 0= ) 

5 HIF I
2
C (1= 0= ) 

6~7  0  

INTC1 (1EH)  

 

( EMI )

EMI INTC0 INTC1

(SP)

 

 

INT (EIF INTC0 4 )

04H EIF

EMI  

/ 0 / 0 (T0F INTC0 5 )

/ 0 08H

T0F EMI / 1

/ 0 T1F(INTC0 6 ) 0CH  

A/D A/D (ADF INTC1 4 )

A/D 10H ADF

EMI  

I
2
C (HAAS= 1 ) (HIF

INTC1 5 ) I
2
C 14H

HIF EMI  

              

0 EMI (1= 0= ) 

1 EEI (1= 0= ) 

2 ET0I / 0 (1= 0= ) 

3 ET1I / 1 (1= 0= ) 

4 EIF (1= 0= ) 

5 T0F / 0 (1= 0= ) 

6 T1F / 1 (1= 0= ) 

7  
 

0  
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RETI EMI

( ) RET RETI RETI

EMI RET  

 T2 T2

 

 

   

 1 04H 

/ 0  2 08H 

/ 1  3 0CH 

A/D  4 10H 

I
2
C  5 14H 

 

0(INTC0) 1(INTC1) / 0/1 (T0F T1F)

(EIF) A/D (ADF) I
2
C (HIF) / 0/1

(ET0I ET1I) (EEI) A/D (EADI) I
2
C (EHI)

(EMI) 0BH 1EH EMI EEI ET0I ET1I EADI EHI

/

(T0F T1F EIF ADF HIF) INTC0 INTC1

 

CALL

CALL  

 

HT46R232 RC

HALT

 

RC OSC1 VSS 30kΩ 750kΩ

OSC2 4 RC

RC VDD

RC  

OSC1 OSC2

OSC1 OSC2

OSC1 OSC2 ( 1MHz)  

WDT RC

WDT 65µs/5V

WDT   

 

C r y s t a l  O s c i l l a t o r R C  O s c i l l a t o r

O S C 1

O S C 2O S C 2 f S Y S / 4

O S C 1
V D D 4 7 0 p F
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  WDT 

( 4 )

WDT  

 

f s / 2 8
S y s t e m  C l o c k / 4

D i v i d e r W D T  P r e s c a l e r

M a s k  O p t i o n

M a s k
o p t i o n
s e l e c t

W D T
O S C

f s

C K
R

T C K
R

T

W D T  C l e a r

T i m e - o u t  R e s e t
2   / f S  ~  2   / f S
2   / f S  ~  2   / f S  
2   / f S  ~  2   / f S  
2   / f S  ~  2   / f S  

1 5 1 6
1 4 1 5
1 3 1 4
1 2 1 3

 
 

 

WDT WDT (RC 65�s/5V) ( WDT time 

out) 2
12

~2
15

WDT 300mS~600mS VDD

WDT WDT

(time out) 2
15

2.1s 4.3s( 2
15

~2
16

)  

WDT WDT ( 4 ) HALT

WDT

WDT HALT

 

WDT TO HALT WDT

PC SP WDT (

RES ) HALT CLR WDT CLR WDT1 CLR 

WDT2 CLR WDT

CLR WDT  WDT CLR WDT1 CLR WDT2

WDT WDT  

WDT fS/2
12

( ) WDT fS/2
12

fS/2
13

CLR 

WDT CLR WDT1 CLR WDT2 WDT  

  HALT 

HALT  

WDT ( WDT )  

RAM  

WDT ( WDT WDT )  

/  

PDF TO  

PA 

WDT TO PDF

PDF CLR WDT HALT TO WDT

PC SP  

PA PA

/

HALT 1  

1024tSYS( )

 

/  



HT46R232/HT46C232 

Rev. 1.50  14  2009-01-21 

 

 

RES  

RES  

 

PC SP

PDF TO

 

 

 

TO PDF  

0 0 RES  

u u RES  

0 1 RES  

1 u WDT  

1 1 WDT  

u  

 

( WDT RES )

(SST) 1024  

SST SST   

( WDT RES )

(Option)  

 

 

PC 000H 

  

  

WDT  WDT  

/   

/   

SP  

 

 

t S S T + t O P DR E S
V D D

S S T  T i m e - o u t

C h i p   R e s e t    

W a r m  R e s e t
W D T

H A L T

C o l d
R e s e t

R E S

P o w e r - o n  D e t e c t i o n

S S T1 0 - b i t  R i p p l eC o u n t e rO S C 1

W D T

E x t e r n a l
T i m e - o u t
R e s e t
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( ) 

WDT  

( ) 

RES  

( ) 

RES  

( ) 

WDT  

( )* 

TMR0H xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx  uuuu uuuu 

TMR0L xxxx xxxx xxxx xxxx xxxx xxxx  xxxx xxxx uuuu uuuu 

TMR0C 00-0 1000 00-0 1000 00-0 1000 00-0 1000 uu-u uuuu 

TMR1H xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 

TMR1L xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 

TMR1C 00-0 1--- 00-0 1--- 00-0 1--- 00-0 1--- uu-u u---- 

PC 000H 000H 000H 000H 000H 

MP0 xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 

MP1 xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 

ACC xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 

TBLP xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 

TBLH xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 

STATUS --00 xxxx --lu uuuu --uu uuuu --01 uuuu --11 uuuu 

INTC0 -000 0000 -000 0000 -000 0000 -000 0000 -uuu uuuu 

INTC1 --00 --00 --00 --00 --00 --00 --00 --00 --uu --uu 

PA 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 

PAC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 

PB  1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 

PBC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 

PC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 

PCC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 

PD 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 

PDC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 

PF 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 

PFC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 

PWM0 xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 

PWM1 xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 

PWM2 xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 

PWM3 xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 

HADR xxxx xxx- xxxx xxx- xxxx xxx- xxxx xxx- uuuu uuu- 

HCR 0--0 0--- 0--0 0--- 0--0 0--- 0--0 0--- u--u u--- 

HSR 100- -0-1 100- -0-1 100- -0-1 100- -0-1 uuu- -u-u 

HDR xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 

ADRL xx-- ---- xx-- ---- xx-- ---- xx-- ---- uu-- ---- 

ADRH xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu uuuu uuuu 

ADCR 0100 0000 0100 0000 0100 0000 0100 0000 uuuu uuuu 

ACSR 1--- --00 1--- --00 1--- --00 1--- --00 u--- --uu 

 1. *   2. u   3. x  
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/  

HT46R232 / (TMR0 TMR1) / 0 16

fSYS / 1 16

fSYS/4

 

 

T 0 M 1
T 0 M 0

T M R 0
T 0 E

T 0 M 1
T 0 M 0
T 0 O N

P u l s e  W i d t hM e a s u r e m e n tM o d e  C o n t r o l

8 - s t a g e  P r e s c a l e r

8 - 1  M U X

f S Y S
f I N T

T 0 P S C 2 ~ T 0 P S C 0

( 6 + 2 )  o r  ( 7 + 1 )C o m p a r e

P W M

T o  P D 0 / P D 1 / P D 2 / P D 3  C i r c u i t

1 6 - B i tP r e l o a d  R e g i s t e r

D a t a  B u s

R e l o a d

O v e r f l o w  t o  I n t e r r u p t

L o w  B y t eB u f f e r

H i g h  B y t e L o w  B y t e
1 6 - B i t  T i m e r / E v e n t  C o u n t e r

P F D 0  
/ 0 

 

T 1 M 1
T 1 M 0

T M R 1
T 1 E

T 1 M 1
T 1 M 0
T 1 O N

P u l s e  W i d t hM e a s u r e m e n tM o d e  C o n t r o l

f S Y S / 4 f I N T

1 6 - B i tP r e l o a d  R e g i s t e r

D a t a  B u s

R e l o a d

O v e r f l o w  t o  I n t e r r u p t

L o w  B y t eB u f f e r

H i g h  B y t e L o w  B y t e
1 6 - B i t  T i m e r / E v e n t  C o u n t e r

P F D 1  
/ 1 

 

M
U
X

1 / 2 P F D

P F D  S o u r c e  O p t i o n
P A 3  D a t a  C T R L

P F D 0
P F D 1

 
 

PFD  

 

/ 0/1 TMR0H(0CH) TMR0L(0DH) TMR0C(0EH) TMR1H(0FH)

TMR1L(10H) TMR1C(11H) TMR0L(TMR1L) (8 )

TMR0H(TMR1H) TMR0H(TMR1H) TMR0L(TMR1L)

/ 0/1 TMR0H(TMR1H)

TMR0H(TMR1H) TMR0H(TMR1) TMR0L(TMR1L)

TMR0L(TMR1L) TMR0C(TMR1C) / 0/1

/  

T0M0 T0M1(TMR0C) T1M0 T1M1(TMR1C) /

TMR0(TMR1)

TMR0(TMR1) /

 

/

0FFFFH /

(T0F INTC0 5 T1F INTC0 6 )  
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(TMR0C) 
  

T0PSC0 

T0PSC1 

T0PSC2 

0 

1 

2 

T0PSC2 T0PSC1 T0PSC0= 

000 fINT=fSYS 

001/ fINT=fSYS/2 

010 fINT=fSYS/4 

011 fINT=fSYS/8 

100 fINT=fSYS/16 

101 fINT=fSYS/32 

110 fINT=fSYS/64 

111 fINT=fSYS/128 

T0E 3 

/ TMR0  

T0M1 T0M0 = 0 1  

1  

0  

T0M1 T0M0 = 1 1  

1  

0  

T0ON 4 / / ( 1= 0= ) 

 5 0  

T0M0 

T0M1 

6 

7 

T0M1 T0M0 

01= ( ) 

10= ( ) 

11=  

00 =  

TMR0C(0EH)  

 

 

(TMR1C) 
  

 0~2 0  

T1E 3 

/ TMR1  

T1M1 T1M0 = 0 1  

1  

0  

T1M1 T1M0 = 1 1  

1  

0  

T1ON 4 / / ( 1= 0= ) 

 5 0  

T1M0 

T1M1 

6 

7 

T1M1 T1M0 

01= ( ) 

10= ( ) 

11=  

00 =  

TMR1C(11H)  

 

T0ON/T1ON T0E/T1E 1 TMR0(TMR1) (

T0E/T1E 0 ) / TMR0(TMR1)

T0ON/T1ON

T0ON/T1ON /

/
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T0ON/T1ON(TMR0C/TMR1C 4 ) T0ON/T1ON

T0ON/T1ON / 0/1

PFD ( ) PA3 PFD

PFD0 PFD PFD1 PFD PFD0 PFD1

/ 0 / 1 0 ET0I ET1I /

PFD SET [PA].3 PFD CLR [PA].3 PFD

 

/ / /

/

/ /

 

 TMR0C 0~2 /

PFD / PWM  

HT46R232 40 / PA PB PC PD PF RAM [12H] [14H]

[16H] [18H] [28H] /

MOV A [m](m=12H 14H 16H 18H 28H) T2

 

/ (PAC PBC PCC PDC PFC) /

CMOS

1 1

0 -

-  

 
V D D

M
U
X

M
U
X

E N ( P F D  o r
P W M 0 ~ P W M 3 )

O P 0 ~ O P 7
I N T  f o r  P A 5  O n l y

S y s t e m  W a k e - u p
( P A  o n l y )

R e a d  D a t a  R e g i s t e r

D Q

C K
S

D Q

C K Q
S

C o n t r o l  B i t P U
D a t a  B u s

W r i t e  C o n t r o l  R e g i s t e r
C h i p  R e s e t

R e a d  C o n t r o l  R e g i s t e r

W r i t e  D a t a  R e g i s t e r

D a t a  B i t

P A 0 ~ P A 2
P A 3 / P F D
P A 4
P A 5 / I N T
P A 6 / S D A
P A 7 / S C L
P B 0 / A N 0 ~ P B 7 / A N 7
P C 0 ~ P C 7
P D 0 / P W M 0
P D 1 / P W M 1
P D 2 / P W M 2
P D 3 / P W M 3
P D 4 ~ P D 7
P F 0 ~ P F 7

Q

                 [ P A 3 ,  P F D ]    
o r  [ P D 0 , P W M 0 ]
o r  [ P D 1 , P W M 1 ]
o r  [ P D 2 , P W M 2 ]
o r  [ P D 3 , P W M 3 ]

 
/  

 

CMOS RAM 13H 15H 17H 19H 29H  

/ ( ) /

SET [m].i CLR [m].i (m=12H 14H 16H 18H 28H)  

SET [m].i CLR [m].i CPL [m]

CPLA[m]” CPU ( )

 

PA  

/ /

/  
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PA3 PA5 PFD INT PFD PA3

/ PFD PFD PFD

PA3 PA3 1 PFD PA3

0 PA3 0  PA3 /  

 

I/O 

 

I/P 

( ) 

O/P 

( ) 

I/P 

(PFD) 

O/P 

(PFD) 

PA3    
PFD 

( / ) 

PFD / 1/2 

 

PB A/D A/D PD0/PD1/PD2/PD3 PWM

PWM PD0/PD1/PD2/PD3 PWM0/PWM1/PWM2/PWM3

(PD0/PD1/PD2/PD3 ) PD0/PD1 1 PWM PD0/PD1

0 PD0 0 PD0/PD1/PD2/PD3 /  

 

I/O  I/P( ) O/P( ) I/P(PWM) O/P(PWM) 

PD0 

PD1 

PD2 

PD3 

   

PWM0 

PWM1 

PWM2 

PWM3 

 

/

 

PWM 

HT46R232 4 (6+2)/(7+1) PWM ( ) PD0/PD1/PD2/PD3

PWM PWM0(1AH) PWM1(1BH) PWM2(1CH) PWM3(1DH) PWM

(fSYS) PWM 4 8 PWM

PD0/PD1/PD2/PD3 PWM PD0/PD1/PD2/PD3 (PDC.0/PDC.1/PDC.2/PDC.3=

0 ) PD0/PD1/PD2/PD3 1 PWM PD0/PD1/PD2/PD3 0

PD0 0  

f S Y S / 2

P W M
[ P W M ]  = 1 0 0

[ P W M ]  = 1 0 1
P W M

[ P W M ]  = 1 0 2
P W M

[ P W M ]  = 1 0 3
P W M

P W M  c y c l e  :  2 5 6 / f S Y S

2 5 / 6 4

2 6 / 6 4

2 6 / 6 4

2 6 / 6 4

2 5 / 6 4 2 5 / 6 4 2 5 / 6 4

2 5 / 6 4

2 5 / 6 4

2 5 / 6 4

2 5 / 6 4

2 6 / 6 4

2 6 / 6 4

2 5 / 6 4

2 5 / 6 4

2 6 / 6 4 2 5 / 6 4

2 6 / 6 4

2 6 / 6 4

2 6 / 6 4

M o d u l a t i o n  c y c l e  0
P W M  m o d u l a t i o n  p e r i o d  :  6 4 / f S Y S

M o d u l a t i o n  c y c l e  1 M o d u l a t i o n  c y c l e  2 M o d u l a t i o n  c y c l e  3 M o d u l a t i o n  c y c l e  0

 
 

(6+2) PWM 
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(6+2) PWM PWM ( 0~ 3)

64 PWM (6+2) PWM PWM 2

PWM.7~PWM.2 PWM.1~PWM.0  

(6+2) PWM  

 

 AC(0~3)  

i<AC 
64

1DC +  
i 

(i=0~3) 
i AC 

64

DC  

 

 
f S Y S / 2

P W M
[ P W M ]  = 1 0 0

[ P W M ]  = 1 0 1
P W M

[ P W M ]  = 1 0 2
P W M

[ P W M ]  = 1 0 3
P W M

P W M  m o d u l a t i o n  p e r i o d  :  1 2 8 / f S Y S

5 0 / 1 2 8

5 1 / 1 2 8

5 1 / 1 2 8

5 2 / 1 2 8

5 0 / 1 2 8

5 0 / 1 2 8

5 1 / 1 2 8

5 1 / 1 2 8

5 0 / 1 2 8

5 1 / 1 2 8

5 1 / 1 2 8

5 2 / 1 2 8

M o d u l a t i o n  c y c l e  0

P W M  c y c l e  :  2 5 6 / f S Y S

M o d u l a t i o n  c y c l e  1 M o d u l a t i o n  c y c l e  0

 

(7+1) PWM 

 

(7+1) PWM PWM ( 0~ 1)

128 PWM (7+1) PWM PWM 2

PWM.7~PWM.1 PWM.0  

(7+1) PWM  

 

 AC(0~1)  

i<AC 
128

1DC +  
i 

(i=0~1) i AC 
128

DC  

 

 PWM  

 

PWM  PWM  PWM  

fSYS/64(6+2 ) 

fSYS/128(7+1 ) 
fSYS/256 [PWM]/256 
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A/D  

HT46R232 8 10 (9 ) A/D VDD A/D

4 ADRL(24H) ADRH(25H) ADCR(26H) ACSR(27H) ADRH ADRL A/D

A/D ADRH ADRL A/D

ADCR A/D A/D A/D

A/D PB START

(0 1 0) A/D EOC A/D

( A/D ) ACSR A/D A/D  

(ADCR)   

ACS0 

ACS1 

ACS2 

0 

1 

2 
 

PCR0 

PCR1 

PCR2 

3 

4 

5 

PB  

PCR0 PCR1 PCR2 0 A/D

 

EOC  6 

A/D (0 A/D ) 

BIT3-5 START

A/D EOC

A/D  

START 7 

A/D  

0 1 0  

0 1 A/D EOC 1  

ADCR(26H)  

(ACSR)   

ADCS0 

ADCS1 

0 

1 

A/D  

00= /2 

01= /8 

10= /32 

11=  

 2~6 0  

TEST 7  

ACSR(27H)  

ACS2 ACS1 ACS0  

0 0 0 AN0 

0 0 1 AN1 

0 1 0 AN2 

0 1 1 AN3 

1 0 0 AN4 

1 0 1 AN5 

1 1 0 AN6 

1 1 1 AN7 

 

A/D A/D ADCR 2~0 8

ADCR 5~3 PB PB /

3 PB / A/D

EOC (ADCR 6 ) A/D A/D

ADCR START A/D START

A/D A/D START 0 EOC 0 (A/D

)  



HT46R232/HT46C232 

Rev. 1.50  22  2009-01-21 

ACSR 7 ACSR 1 0 A/D

 

A/D A/D START 0 1 EOC 1  

A/D  

A/D EOC

10 START 1 0 A/D 0

A/D  

 

PCR2 PCR1 PCR0 7 6 5 4 3 2 1 0 

0 0 0 PB7 PB6 PB5 PB4 PB3 PB2 PB1 PB0 

0 0 1 PB7 PB6 PB5 PB4 PB3 PB2 PB1 AN0 

0 1 0 PB7 PB6 PB5 PB4 PB3 PB2 AN1 AN0 

0 1 1 PB7 PB6 PB5 PB4 PB3 AN2 AN1 AN0 

1 0 0 PB7 PB6 PB5 PB4 AN3 AN2 AN1 AN0 

1 0 1 PB7 PB6 PB5 AN4 AN3 AN2 AN1 AN0 

1 1 0 PB7 PB6 AN5 AN4 AN3 AN2 AN1 AN0 

1 1 1 AN7 AN6 AN5 AN4 AN3 AN2 AN1 AN0 

 
PB  

 

 

 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ADRL 

(24H) 
D1 D0       

ADRH 

(25H) 
D9 D8 D7 D6 D5 D4 D3 D2 

  D0~D9 A/D ~  

ADRL(24H)   ADRH(25H)  

 

t A D C
A / D  c o n v e r s i o n  t i m e

t A D C
A / D  c o n v e r s i o n  t i m e

t A D C
A / D  c o n v e r s i o n  t i m e

0 0 0 B

0 0 0 B

1 0 0 B

0 1 0 B

S T A R T

E O C B

P C R 2 ~
P C R 0

A C S 2 ~
A C S 0

P o w e r - o n
R e s e t

E n d  o f  A / D
c o n v e r s i o n1 :  D e f i n e  P B  c o n f i g u r a t i o n

2 :  S e l e c t  a n a l o g  c h a n n e l

A / D  c l o c k  m u s t  b e  f S Y S / 2 ,  f S Y S / 8  o r  f S Y S / 3 2
t A D C S = 3 2 t A D
t A D C = 7 6 t A D

N o t e :  

S t a r t  o f  A / D
c o n v e r s i o n

R e s e t  A / D
c o n v e r t e r

A / D  s a m p l i n g  t i m e
  t A D C S  

1 0 0 B

0 0 0 B
S t a r t  o f  A / D
c o n v e r s i o n

R e s e t  A / D
c o n v e r t e r

0 0 0 B
1 .  P B  p o r t  s e t u p  a s  I / O s
2 .  A / D  c o n v e r t e r  i s  p o w e r e d  o f f
    t o  r e d u c e  p o w e r  c o n s u m p t i o n

1 0 1 B

0 0 1 B
S t a r t  o f  A / D
c o n v e r s i o n

R e s e t  A / D
c o n v e r t e r

d o n ' t  c a r e

E n d  o f  A / D
c o n v e r s i o n

E n d  o f  A / D
c o n v e r s i o n

M i n i m u m  o n e  i n s t r u c t i o n  c y c l e  n e e d e d ,  M a x i m u m  t e n  i n s t r u c t i o n  c y c l e s  a l l o w e d

A / D  s a m p l i n g  t i m e
  t A D C S  

A / D  s a m p l i n g  t i m e
  t A D C S  

 

 

A/D  
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A/D ADCR EOC

A/D A/D  

  

1 EOC A/D  

 clr  EADI    ; A/D  

mov  a,00000001B 

mov  ACSR,a    ; ACSR fSYS/8 A/D  

mov  a,00100000B  ; ADCR Port PB0~PB3 A/D  

mov  ADCR,a   ; AN0 A/D  

:     

: 

:    ; START 0-1-0 10  

:    ;  

Start_conversion: 

clr  START 

set  START   ;  A/D  

clr  START    ; A/D  

Polling_EOC: 

sz   EOC    ; ADCR EOC A/D  

jmp  polling_EOC   ;  

mov  a,ADRH   ; ADRH A/D  

mov  adrh_buffer,a   ;  

mov  a,ADRL    ; ADRL A/D  

mov  adrl_buffer,a  ;  

: 

: 

jmp  start_conversion  ; A/D  
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2 A/D  

clr  EADI   ; A/D  

mov  a,00000001B 

mov  ACSR,a    ; ACSR fSYS/8 A/D  

mov  a,00100000B 

mov  ADCR,a    ; ADCR Port PB0~PB3 A/D  

:    ; AN0 A/D  

: 

:    ; START 0-1-0 10  

:    ;  

start_conversion: 

clr  START 

set  START    ;  A/D  

clr  START    ; A/D  

clr   ADF    ; AD  

set  EADI   ; A/D  

set  EMI    ;  

: 

: 

;  

ADC_ISR: 

mov  acc_stack,a   ; ACC  

mov  a,STATUS 

mov  status_stack,a  ; STATUS  

  : 

 : 

mov  a,ADRH    ; ADRH A/D  

mov  adrh_buffer,a   ;  

mov  a,ADRL    ; ADRL A/D  

mov  adrl_buffer,a   ;  

clr   START 

set   START    ;  A/D  

clr   START    ; A/D  

 : 

 : 

EXIT_INT_ISR:  

mov  a,status_stack 

mov  STATUS,a  ; STATUS  

mov  a,acc_stack  ; ACC  

reti 
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VOPR 4MHz

 

5 . 5 V

3 . 0 V
2 . 2 V

0 . 9 V

V D D V O P R

V L V R

5 . 5 V

LVR 

HT46R232

 0.9V VLVR LVR

 

LVR  

(0.9V VLVR) 1ms 

1ms LVR  

LVR RES  

VDD VLVR  

 

 

 
V D D

5 . 5 V

V L V R

0 . 9 V

0 V

R e s e t  S i g n a l

R e s e t

* 1 * 2

N o r m a l  O p e r a t i o n R e s e t

L V R  D e t e c t  V o l t a g e

 
 

*1 SST 1024  

*2 1ms 1ms  
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I
2
C  

HT46R232 I
2
C I

2
C SDA SCL SDA

SCL NMOS  

I
2
C (slave transmit mode)

(slave receive mode) I
2
C HADR([20H]) HCR([21H]) HSR([22H]) HDR([23H])

HADR

HCR I
2
C I

2
C / I

2
C

HSR I
2
C I

2
C HDR /

HDR  

I
2
C 3 HEN HTX TXAK HEN I

2
C /

I
2
C 1 HTX I

2
C

1 TXAK 8 9

I
2
C 0  

I
2
C 5 HCF HAAS HBB SRW RXAK HCF 0

1 HAAS 1 I
2
C 1

10H I
2
C

HAAS HAAS 0 HBB 1 I
2
C START

HBB 0  I
2
C STOP I

2
C SRW

/ HAAS 1 SRW

SRW 1 I
2
C I

2
C 

SRW 0 I
2
C

RXAK 0 RXAK

I
2
C RXAK 1

SDA STOP  

 

(HSR)   

HCF 7 
HCF 0 HCF 1 8

 

HAAS 6 
HAAS 1 I

2
C 

HCF  

HBB 5 
HBB I

2
C I

2
C

0  

 4 0  

 3 0  

SRW 2 

SRW 1 I
2
C

SRW 0

I
2
C

 

 1 0  

RXAK 0 
8 RXAK

0 RXAK 1  

HSR(22H)  
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(HCR)   

HEN 7 / I
2
C (0= 1= ) 

 6 0  

 5 0  

HTX 4 / (0= 1= ) 

TXAK 3 / (0= 1= ) 

 0~2 0  

HCR(21H)  

HADR 7~1

0 I
2
C 8

7 HAAS

I
2
C HAAS I

2
C 

8 8 / SRW

SRW  

 

Bit7 Bit1 Bit0 

  

 

HADR(20H)  

HDR I
2
C / HDR

HDR I
2
C HDR I

2
C 

I
2
C I

2
C  

1 I
2
C (HADR)  

2 I
2
C (HCR) HEN I

2
C  

3 I
2
C 1(INTC1) EHI I

2
C  

 

I
2
C

(HBB) SCL SDA  

 

I
2
C 

(7 )

( 8 ) SRW

(HAAS)  

HAAS I
2
C 8

HDR HDR SCL  

SRW  

SRW I
2
C I

2
C 

SRW 1 I
2
C

I
2
C SRW 0 I

2
C
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(STOP) I
2
C 6

(HAAS) SRW  

 

8

( 0 )

SDA STOP I
2
C HDR

HDR HDR  

 

9 (TXAK)

(RXAK) I
2
C HDR SDA

 

D a t a

1 0 1        0 0 1        00

1 0 0 1 0 1 01 1

S = S t a r t  ( 1  b i t )
S A = S l a v e  A d d r e s s  ( 7  b i t s )
S R = S R W  b i t  ( 1  b i t )
M = S l a v e  d e v i c e  s e n d  a c k n o w l e d g e  b i t  ( 1  b i t )
D = D a t a  ( 8  b i t s )
A = A C K  ( R X A K  b i t  f o r  t r a n s m i t t e r ,  T X A K  b i t  f o r  r e c e i v e r  1  b i t )
P = S t o p  ( 1  b i t )

S C L
S t a r t

S D A

S R W A C K

A C K S t o p
S C L

S D A

S S A S R M D A D A S S A S R M D A D A P

S l a v e  A d d r e s s

 

I2C  

S C L

S D A
     

S C L

S D A
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S C L

S D A

S t a r t  b i t
  D a t a
 s t a b l e

  D a t a
  a l l o w
c h a n g e

S t o p  b i t
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I
2
C  

 

S t a r t

  W r i t e  S l a v e
  A d d r e s s  t o  H A D R

S E T  H E N

   I 2 C  B u s
I n t e r r u p t = ?

 
E n a b l eD i s a b l e

   S E T  E H I
W a i t  f o r  I n t e r r u p t

G o t o  M a i n  P r o g r a m

C L R  E H I  
P o l l  H I F  t o  d e c i d e  

w h e n  t o  g o  t o  I 2 C  B u s  I S R  

G o t o  M a i n  P r o g r a m
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I
2
C  

S t a r t

H A A S = 1
?

H T X = 1
    ?

S R W = 1
     ?

Y e sN o

Y e s N o

R X A K = 1
?

Y e s

N o

N o

R e a d  f r o m  H D R

R E T I

Y e s

D u m m y  R e a d
f r o m  H D R

R E T I

R E T I

W r i t e  t o  H D R

S E T  H T X

W r i t e  t o  H D R D u m m y  R e a d
F r o m  H D R

C L R  H T X
C L R  T X A K

R E T I R E T I

C L R  H T X
C L R  T X A K
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RC  

WDT  

WDT  

WDT  

WDT 1 CLR WDT

WDT 2 CLR WDT1 CLR WDT2

WDT  

 

/ ( PA) HALT

( ) 

 

/ PA PB

PC PD PF  

PFD  

PA3 PFD PFD0 PFD

PFD1 PFD PFD0 PFD1 / 0

/ 1  

PWM (7+1) (6+2)  

PD0 PWM0  

PD1 PWM1  

PD2 PWM2  

PD3 PWM3  

WDT  

2
12

/ fS~2
13

/ fS 2
13

/ fS~2
14

/ fS 2
14

/ fS~2
15

/ fS 2
15

/ fS~2
16

/ fS 

I
2
C /  

/  
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1 /  

C1 C2

 C1 C2 R1 LVR

R1 C1 C2 /

 

2  

VDD RES

RES  

3 HA0075S  
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8MHz 0.5µs

1µs JMP CALL RET

RETI PCL

PCL CLR PCL MOV PCL, 

A

 

 

 MOV

( )

 

 

 

255 0

INC INCA DEC DECA  

 

 AND OR XOR CPL

RR RL RRC RLC

 

 

 JMP CALL

RET

CALL JMP

CALL
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SET [m].i CLR [m].i

8

- -  

 

 

 

 

 HALT
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x  

m  

A  

i 0 7  

addr  

 

    

 

ADD A,[m] ACC ACC 1 Z,C,AC,OV 

ADDM A,[m] ACC  1
(1)

 Z,C,AC,OV 

ADD A,x ACC ACC 1 Z,C,AC,OV 

ADC A,[m] ACC ACC 1 Z,C,AC,OV 

ADCM A,[m] ACC  1
(1)

 Z,C,AC,OV 

SUB  A,x ACC ACC 1 Z,C,AC,OV 

SUB  A,[m] ACC ACC 1 Z,C,AC,OV 

SUBM A,[m] ACC  1
(1)

 Z,C,AC,OV 

SBC  A,[m] ACC ACC 1 Z,C,AC,OV 

SBCM A,[m] ACC  1
(1)

 Z,C,AC,OV 

DAA  [m] ACC

 
1

(1)
 C 

 

AND A,[m] ACC ACC 1 Z 

OR  A,[m] ACC ACC 1 Z 

XOR A,[m] ACC ACC 1 Z 

ANDM A,[m] ACC  1
(1)

 Z 

ORM A,[m] ACC  1
(1)

 Z 

XORM A,[m] ACC  1
(1)

 Z 

AND A,x ACC ACC 1 Z 

OR  A,x ACC ACC 1 Z 

XOR A,x ACC ACC 1 Z 

CPL    [m]  1
(1)

 Z 

CPLA  [m] ACC 1 Z 

 

INCA  [m] ACC 1 Z 

INC    [m]  1
(1)

 Z 

DECA  [m] ACC 1 Z 

DEC    [m]  1
(1)

 Z 
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RRA  [m] ACC 1  

RR    [m]  1
(1)

  

RRCA  [m] ACC 1 C 

RRC    [m]  1
(1)

 C 

RLA    [m] ACC 1  

RL    [m]  1
(1)

  

RLCA  [m] ACC 1 C 

RLC    [m]  1
(1)

 C 

 

MOV A,[m] ACC 1  

MOV [m],A ACC  1
(1)

  

MOV A,x ACC 1  

 

CLR    [m].i  1
(1)

  

SET    [m].i  1
(1)

  

 

JMP  addr  2  

SZ    [m]  1
(2)

  

SZA    [m] ACC  1
(2)

  

SZ    [m].i i  1
(2)

  

SNZ    [m].i i  1
(2)

  

SIZ    [m]  1
(3)

  

SDZ    [m]  1
(3)

  

SIZA  [m] ACC

 
1

(2)
  

SDZA  [m] ACC

 
1

(2)
  

CALL addr  2  

RET  2  

RET  A,x ACC 2  

RETI  2  

 

TABRDC  [m] ROM TBLH 2
(1)

  

TABRDL  [m] ROM TBLH 2
(1)

  

 

NOP  1  

CLR    [m]  1
(1)

  

SET    [m]  1
(1)

  

CLR  WDT  1 TO,PDF 

CLR  WDT1  1 TO
(4)

,PDF
(4)

 

CLR  WDT2  1 TO
(4)

,PDF
(4)

 

SWAP  [m]  1
(1)

  

SWAPA  [m] ACC 1  

HALT  1 TO,PDF 

 1 2  

     2 PCL 2  

     3 “CLR WDT1” “CLR WDT2” TO PDF “CLR WDT1”  “CLR 

WDT2” TO PDF TO PDF  
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ADC A, [m]  

  

  ACC�ACC+[m]+C 

  OV Z AC C 

 

ADCM A, [m]  

    

  [m]�ACC+[m]+C 

  OV Z AC C 

 

ADD A, [m]   

    

  ACC�ACC+[m] 

  OV Z AC C 

 

ADD A, x   

    

  ACC�ACC+x 

  OV Z AC C 

 

ADDM A, [m]  

    

  [m]�ACC+[m] 

  OV Z AC C 

 

AND A, [m]  

    

  ACC�ACC “AND” [m] 

  Z 

 

AND A, x   

    

  ACC�ACC “AND” x 

  Z 

 

ANDM A, [m]  

    

  [m]�ACC “AND” [m] 

  Z 

 

CALL addr  
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  Stack�PC+1 

    PC � addr 

   

 

CLR  [m]   

    

  [m] �00H 

   

 

CLR  [m] . i i 0  

   i  

  [m].i �0 

   

 

CLR WDT  

 WDT ( 0 ) (PDF) (TO)

 

  WDT � 00H 

    PDF&TO � 0 

  TO PDF 

 

CLR WDT1  

  CLR WDT2 WDT ( 0 )

CLR WDT2 (PDF)

(TO) PDF TO  

  WDT � 00H* 

    PDF&TO � 0* 

  TO PDF 

 

CLR WDT2  

 CLR WDT1 WDT ( 0 )

CLR WDT1 (PDF)

(TO) PDF TO  

  WDT � 00H* 

    PDF&TO � 0* 

  TO PDF 

 

CPL    [m]   

    

  [m] � [ m ] 

  Z 

 

CPLA  [m]   

    

  ACC � [ m ] 
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  Z 

 

DAA  [m]   

 BCD 9 AC=1

BCD 6 AC1= AC AC

9 C=1 BCD 6

AC1 C BCD AC1 C

(C)  

 ACC.3~ACC.0 > 9 AC=1 

                  [m].3~[m].0 �(ACC.3~ACC.0 )+6 AC1= AC  

                  [m].3~[m].0 �(ACC.3~ACC.0 ) AC1=0 

                  

                 ACC.7~ACC.4+AC1 > 9 C=1 

                  [m].7~[m].4 �(ACC.7~ACC.4 )+6+ AC1 C=1 

                  [m].7~[m].4 �(ACC.7~ACC.4 )+ AC1 C=C 

  C 

 

DEC  [m]  1  

    

  [m] � [m]-1 

  Z 

 

DECA  [m]  1  

    

  ACC � [m]-1 

  Z 

 

HALT    

  RAM WDT

0 (PDF) 1  WDT (TO) 0  

   PC � PC+1 

     PDF � 1 

     TO � 0 

  TO PDF 

 

INC    [m]  1  

    

  [m] � [m]+1 

  Z 

 

INCA  [m]  1  

    

  ACC � [m]+1 

  Z 
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JMP addr  

    

  PC � addr 

   

 

MOV A, [m]  

    

  ACC � [m] 

   

 

MOV A, x   

    

  ACC � x 

   

 

MOV  [m], A  

    

  [m] � ACC 

   

 

NOP    

    

  PC � PC+1 

   

 

OR  A, [m]  

    

  ACC�ACC “OR” [m] 

  Z 

 

OR  A, x   

    

  ACC�ACC “OR” x 

  Z 

 

ORM A, [m]  

    

  [m]�ACC “OR” [m] 

  Z 

 

RET    

    

  PC � Stack 
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RET A, x   

    

  PC � Stack 

    ACC � x 

   

 

RETI    

 RET

INTC 0 (EMI) 1

 

  PC � Stack 

    EMI � 1 

   

 

RL    [m]   

   7 0  

  [m].0 �[m].7, [m].(i+1) �[m].i  (i=0~6) 

   

 

RLA  [m]   

  7 0

 

  ACC.0 �[m].7, ACC.(i+1) �[m].i  (i=0~6) 

   

 

RLC  [m]   

  7

0  

  [m].(i+1) �[m].i  (i=0~6) 

    [m].0 �C 

    C � [m].7 

  C 

 

RLCA  [m]   

  

0  

  ACC.(i+1) �[m].i  (i=0~6) 

    ACC.0 �C 

    C � [m].7 

  C 

 

RR    [m]   

   0 7  

  [m].7 �[m].0,  [m].i �[m].(i+1)   (i=0~6) 
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RRA  [m]   

  0 7

 

  ACC.7 �[m].0, ACC.i �[m].(i+1)  (i=0~6) 

   

 

RRC  [m]   

  0

7  

  [m].i �[m].(i+1)   (i=0~6) 

    [m]. 7 �C 

    C � [m].0 

  C 

 

RRCA  [m]   

  0

7  

  ACC.i �[m].(i+1)   (i=0~6) 

    ACC.7 �C 

    C � [m].0 

  C 

 

SBC  A,[m]  

    

  ACC�ACC+[ m ]+ C 

  OV Z AC C 

 

SBCM A,[m]  

    

  [m]�ACC+[ m ]+C  

  OV Z AC C 

 

SDZ    [m]  1 0  

 1 0 0

( ) ( )  

   [m]-1=0  

   

 

SDZA  [m]  1 0  

  1 0 0

, 0

(

) ( )  
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   [m]-1=0  

                ACC �([m]-1) 

   

 

SET    [m]   

   1  

   [m] � FFH 

   

 

SET    [m]. i i 1  

   i 1  

   [m].i �1 

   

 

SIZ    [m]  1 0  

  1 0 0

(

) ( )  

    ([m]+1=0) [m] �[m]+1 

   

 

SIZA   1 0  

 1 0 0

(

)

( )  

   [m]+1=0 ACC �([m]+1) 

   

 

SNZ    [m]. i i 0  

  i 0 1

( ) ( )  

     [m].i�0  

   

 

SUB  A, [m]  

    

  ACC�ACC+[ m ]+1 

  OV Z AC C 

 

SUB  A, x   

    

  ACC�ACC+ x +1 

  OV Z AC C 
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SUBM A, [m]  

    

  [m]�ACC+[ m ]+1 

  OV Z AC C 

 

SWAP  [m]   

    

  [m].7~[m].4 ↔[m].3~[m].0 

   

 

SWAPA  [m]   

    

  ACC.3~ACC.0� [m].7~[m].4 

ACC.7~ACC.4� [m].3~[m].0 

   

 

SZ    [m]  0  

  0 0

( )

( )  

     [m] = 0,  

   

 

SZA    [m]  0  

  0 0

( )

(

)  

   [m] = 0 ACC� [m]  

   

 

SZ    [m]. i i 0  

  i 0 0

( )

( )  

     [m].i = 0  

   

 

TABRDC [m]  ROM TBLH 

  

TBLH  

   [m]  �  

    TBLH�  
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TABRDL [m]  ROM TBLH 

  TABLE

TBLH  

    [m]  �  

    TBLH�  

   

 

XOR A, [m]  

     

  ACC�ACC “XOR” [m] 

  Z 

 

XORM A, [m]  

    

  [m]�ACC “XOR” [m] 

  Z 

 

XOR A, x   

    

  ACC�ACC “XOR” x 

  Z 
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28-pin SKDIP (300mil)  

 

  
2 8

1

1 5

1 4

A

B

C
D

E F G

H

I
 

 

 

 ( mil) 
 

   

A 1375  1395 

B 278  298 

C 125  135 

D 125  145 

E 16  20 

F 50  70 

G  100  

H 295  315 

I   375 
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28-pin SOP (300mil)  

 

2 8

1

1 5

1 4

A B

C

D

F

C ' G
H

aE  
 

  MS-013 

 ( mil) 
 

   

A 393  419 

B 256  300 

C 12  20 

C’ 697  713 

D   104 

E  50  

F 4  12 

G 16  50 

H 8  13 

 0   8  

 



HT46R232/HT46C232 

Rev. 1.50  49  2009-01-21 

 

48pin SSOP (300mil)  

 

4 8

1

2 5

2 4
A B

C

D

F

C ' G
H

aE  
 

 

mil  
 

   

A 395 -- 420 

B 291 -- 299 

C 8 -- 12 

C’ 613 -- 637 

D 85 -- 99 

E -- 25 -- 

F 4 -- 10 

G 25 -- 35 

H 4 -- 12 

 0  -- 8  
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A CB

T 1

T 2 D

 
 

  SOP 28W(300mil) 

   ( mm) 

A  330 1.0 

B  100.0 1.5 

C  13.0
+0.5/-0.2

 

D  2.0 0.5 

T1  24.8
+0.3/-0.2

 

T2  30.2 0.2 

 

SSOP 48W  

   ( mm) 

A  330 1.0 

B  100.0 0.1 

C  13.0
+0.5/-0.2

 

D  2.0 0.5 

T1  32.2
+0.3/-0.2

 

T2  38.2 0.2 
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PD 1

W

P 1P 0D

E

F

t

K 0

B 0

A 0

C

I C  p a c k a g e  p i n  1  a n d  t h e  r e e l  h o l e s
a r e  l o c a t e d  o n  t h e  s a m e  s i d e .

R e e l  H o l e

 
 

  SOP 28W(300mil) 

   ( mm) 

W  24.0 0.3 

P  12.0 0.1 

E  1.75 0.10 

F ( ) 11.5 0.1 

D  1.5
+0.1/-0.0

 

D1  1.50
+0.25/-0.00

 

P0  4.0 0.1 

P1 ( ) 2.0 0.1 

A0  10.85 0.10 

B0  18.34 0.10 

K0  2.97 0.10 

t  0.35 0.01 

C  21.  
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PD 1

P 1P 0D

E

F

t

K 2

B 0

A 0

W

K 1

C

I C  p a c k a g e  p i n  1  a n d  t h e  r e e l  h o l e s
a r e  l o c a t e d  o n  t h e  s a m e  s i d e .

R e e l  H o l e  ( C i r c l e )

R e e l  H o l e  ( E l l i p s e )  
 

SSOP 48W  

   ( mm) 

W  32.0 0.3 

P  16.0 0.1 

E  1.75 0.10 

F ( ) 14.2 0.1 

D  2 Min. 

D1  1.50
+0.25/-0.00

 

P0  4.0 0.1 

P1 ( ) 2.0 0.1 

A0  12.0 0.1 

B0  16.2 0.1 

K1  2.4 0.1 

K2  3.2 0.1 

t  0.35 0.05 

C  25.  
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