
8.1757 741.3998 Tm
(HT48RA1/HT48CA1)Tj
ES0 
   TJ
23.8796 -0.0002 Td
(-)Tj
-23.8796 -1.3749 Td
[(ity)75(,)-389(timer)-389(functions,)-389(oscillator)-389(options,)-389(watchdog)-389(timer)53(,)]TJ
T*
[(programmable)-458(frequency)-458(divider)53(,)-459(HAL)75(T)-444(and)-458(wake-up)]TJ
T*
[(functions,)-251(as)-251(well)-251(as)-251(low)-251(cost,)-251(enhance)-251(the)-251(versatility)-251(of)]TJ
T*
[(these)-282(devices)-282(to)-282(suit)-282(a)-282(wide)-282(range)-282(of)-282(application)-282(possi)]TJ
23.8794 -0.0001 Td
(-)Tj
-23.8794 -1.3749 Td
[(bilities)-414(such)-414(as)-414(industrial)-414(control,)-414(consumer)-414(products,)]TJ
T*
[(subsystem)-303(controllers,)-303(and)-303(particularly)-303(suitable)-303(for)-303(use)]TJ
T*
[(in)-278(products)-278(such)-278(as)-278(universal)-278(remote)-278(controller)-278((URC).)]TJ
/T1_2 1 Tf
9.9999 0 0 9.9999 100.8 684.9 Tm
(Features)Tj
/T1_3 1 Tf
6.9998 0 0 6.9998 100.8033 670.8955 Tm
(�)Tj
/T1_1 1 Tf
7.9998 0 0 7.9998 110.7213 669.8999 Tm
[(Operating)-278(voltage:)-278(2.0V~5.5V)]TJ
/T1_3 1 Tf
6.9998 0 0 6.9998 100.8033 658.8955 Tm
(�)Tj
/T1_1 1 Tf
7.9998 0 0 7.9998 110.7213 657.8998 Tm
[(23)-278(bidirectional)-278(I/O)-278(lines)-278((max.))]TJ
/T1_3 1 Tf
6.9998 0 0 6.9998 100.8033 646.8955 Tm
(�)Tj
/T1_1 1 Tf
7.9998 0 0 7.9998 110.7213 645.8995 Tm

   
0.549 0 Td
[(8)-278(data)-278(memory)-278(RAM)]TJ
/T1_3 1 Tf
6.9998 0 0 6.9998 100.8033 541.2114 Tm
(�)Tj
/T1_1 1 Tf
7.9998 0 0 7.9998 110.7213 540.2137 Tm
[(PFD)-278(supported)]TJ
/T1_3 1 Tf
6.9998 0 0 6.9998 316.7998 670.8955 Tm
(�)Tj
/T1_1 1 Tf
7.9998 0 0 7.9998 326.7213 669.8999 Tm
[(HALT)-278(function)-278(and)-278(wake-up)-278(feature)-278(reduce)-278(power)]TJ
T*
(consumption)Tj
/T1_3 1 Tf
6.9998 0 0 6.9998 316.7998 648.8956 Tm
(�)Tj
/T1_1 1 Tf
7.9998 0 0 7.9998 326.7213 647.8997 Tm
[(8-level)-278(subroutine)-278(nesting)]TJ
/T1_3 1 Tf
6.9998 0 0 6.9998 316.7998 636.0535 Tm
(�)Tj
/T1_1 1 Tf
7.9998 0 0 7.9998 326.7213 635.0573 Tm
[(Up)-201(to)-201(1)]TJ
/T1_3 1 Tf
3.0695 0 Td
(�)Tj
/T1_1 1 Tf
0.576 0 Td
[(s)-201(instruction)-201(cycle)-201(with)-201(4MHz)-201(system)-201(clock)-201(at)]TJ
-3.6455 -1.25 Td
(V)Tj
6 0 0 6 332.0572 623.9531 Tm
(DD)Tj
7.9998 0 0 7.9998 340.7216 625.0572 Tm
(=3V)Tj
/T1_3 1 Tf
6.9998 0 0 6.9998 316.7998 614.0536 Tm
(�)Tj
/T1_1 1 Tf
7.9998 0 0 7.9998 326.7213 613.057 Tm
[(Bit)-278(manipulation)-278(instruction)]TJ
/T1_3 1 Tf
6.9998 0 0 6.9998 316.7998 602.0536 Tm
(�)Tj
/T1_1 1 Tf
7.9998 0 0 7.9998 326.7213 601.0568 Tm
[(16-bntabl(feature)adulation)-278(instruction)]TJ
/T1_3 1 Tf
6.9998 0 0 6.9998 31590998 602.
   
(�)Tj
/T1_1 1 Tf
7.9998 0 0 7.9998 326.7213 589.0566 Tm
[(63)-278(powerfuT0instructions)]TJ01



Block Diagram

Pin Assignment

HT48RA1/HT48CA1

Rev. 1.00 2 June 25, 2004



Pin Description

Pin Name I/O
ROM Code

Option
Description

PA0~PA7 I/O
Wake-up*

Pull-high***



D.C. Characteristics Ta=25�C

Symbol Parameter
Test Conditions

Min. Typ. Max. Unit
VDD Conditions

VDD Operating Voltage � � 2.0 � 5.5 V

IDD Operating Current
3V

No load, fSYS=4MHz
� 0.6 1.5 mA

5V � 2 4 mA

ISTB1
Standby Current (WDT Enabled and

WDT RC OSC On)

3V
No load, system HALT

� 1.1 5 �A

5V � 4 10 �A

ISTB2



A.C. Characteristics Ta=25�C

Symbol Parameter
Test Conditions

Min. Typ. Max. Unit
VDD Conditions

fSYS1 System Clock (Crystal OSC)
� 2.0V~5.5V 400 � 4000 kHz

� 3.3V~5.5V 400 � 8000 kHz

fSYS2 System Clock (RC OSC)
� 2.0V~5.5V 400 � 4000 kHz

� 3.3V~5.5V 400 � 8000 kHz

fTIMER Timer I/P Frequency (TMR0/TMR1)3V
50% duty0� 4000 kHz

5V 0 � 8000 kHz

t

WDTOSC Watchdog Oscillator Period3V
�

45 90 180 �s

5V 32 65 130 �s

t
WDT1

Watchdog Time-out Period

(WDT OSC)3V
Without WDT prescaler

11 23 46 ms

5V 8 17 33 ms

t

WDT2 Watchdog Time-out Period (fSYS/4) � Without WDT prescaler � 1024 � tSYS

tRES External Reset Low Pulse Width � � 1 � � �s

tSST System Start-up Timer Period �
Power-up reset or

wake-up from HALT
� 1024 � tSYS

tLVR Low Voltage Width to Reset � � 1 � � ms

tINT Interrupt Pulse Width � � 1 � � �s

tACC Data ROM Access Time � � 1 � � �s

SYS
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Program Memory�ROM

The program memory is used to store the program in-

structions which are to be executed. It also contains

data, table, and interrupt entries, and is organized into

87l
�
16 bits, addressed by the program counter and ta-

ble pointer.

Certain locations in the program memory are reserved

for special usage:�Location 900HThis area is reserved for program initialization. After

chip reset, the program always begins execution at lo-cation 900H.�Location 904H







HT48RA1/HT48CA1

Rev. 1.00 10 June 25, 2004







HT48RA1/HT48CA1







HT48RA1/HT48CA1

Rev. 1.00 16 June 25, 2004







Application Circuits

RC Oscillator for Multiple I/O Applications Crystal or Ceramic Resonator for Multiple I/O

Applications

Note: The resistance and capacitance for reset circuit should be designed to ensure that the VDD is stable and re-

mains in a valid range of the operating voltage before bringing RES to high.

�*� Make the length of the wiring, which is connected to the RES pin as short as possible, to avoid noise

interference.

The following table shows the C value according different crystal values. (For reference only)

Crystal or Resonator C

4MHz Crystal 0pF

4MHz Resonator 10pF



Instruction Set Summary

Mnemonic Description
Instruction

Cycle

Flag

Affected

Arithmetic

ADD A,[m]

ADDM A,[m]

ADD A,x

ADC A,[m]

ADCM A,[m]

SUB A,x

SUB A,[m]

SUBM A,[m]

SBC A,[m]

SBCM A,[m]

DAA [m]

Add data memory to ACC

Add ACC to data memory

Add immediate data to ACC

Add data memory to ACC with carry

Add ACC to data memory with carry

Subtract immediate data from ACC

Subtract data memory from ACC

Subtract data memory from ACC with result in data memory

Subtract data memory from ACC with carry

Subtract data memory from ACC with carry and result in data memory

Decimal adjust ACC for addition with result in data memory

1

1(1)

1

1

1(1)

1

1

1(1)

1

1(1)

1(1)

22C,AC,OV

22C,AC,OV

22C,AC,OV

22C,AC,OV

22C,AC,OV

22C,AC,OV

22C,AC,OV

22C,AC,OV

22C,AC,OV

C

Logic Operation

AND A,[m]

OR A,[m]

XOR A,[m]

ANDM A,[m]

ORM A,[m]

XORM A,[m]

AND A,x

OR A,x

XOR A,x

CPL [m]

CPLA [m]

AND data memory to ACC

OR data memory to ACC

Exclusive-OR data memory to ACC

AND ACC to data memory

OR ACC to data memory

Exclusive-OR ACC to data memory

AND immediate data to ACC

OR immediate data to ACC

Exclusive-OR immediate data to ACC

Complement data memory

Complement data memory with result in ACC

1

1

1

1

(1)

1(1)

1(1)

1

1

1

1(1)

1

Z

2

2

2

2

2

2

2

2

2

2

Increment & Decrement

INCA [m]

INC [m]

DECA [m]

DEC [m]

Increment data memory with result in ACC

Increment data memory

Decrement data memory with result in ACC

Decrement data memory

1

1(1)

1

1(1)

2

2

2

2

Rotate

RRA [m]

RR [m]

RRCA [m]

RRC [m]

RLA [m]

RL [m]

RLCA [m]

RLC [m]

Rotate data memory right with result in ACC

Rotate data memory right

Rotate data memory right through carry with result in ACC

Rotate data memory right through carry

Rotate data memory left with result in ACC

Rotate data memory left

Rotate data memory left through carry with result in ACC

Rotate data memory left through carry

1

1(1)

1

1(1)

1

1(1)

1

1(1)

None

None

C

C

None

None

C

C

Data Move

MOV A,[m]

MOV [m],A

MOV A,x

Move data memory to ACC

Move ACC to data memory

Move immediate data to ACC

1





Instruction Definition

ADC A,[m] Add data memory and carry to the accumulator

Description The contents of the specified data memory, accumulator and the carry flag are added si-

multaneously, leaving the result in the accumulator.

Operation ACC � ACC+[m]+C

Affected flag(s)

TO PDF OV Z AC C

� � 
 
 
 


ADCM A,[m] Add the accumulator and carry to data memory

Description The contents of the specified data memory, accumulator and the carry flag are added si-

multaneously, leaving the result in the specified data memory.

Operation [m] � ACC+[m]+C

Affected flag(s)

TO PDF OV Z AC C



AND A,[m] Logical AND accumulator with data memory

Description Data in the accumulator and the specified data memory perform a bitwise logical_AND op-



CLR [m].i Clear bit of data memory

Description The bit i of the specified data memory is cleared to 0.

Operation [m].i � 0

Affected flag(s)

TO PDF OV Z AC C

� � � � � �

CLR WDT Clear Watchdog Timer

Description The WDT is cleared (clears the WDT). The power down bit (PDF) and time-out bit (TO) are

cleared.

Operation WDT � 00H

PDF and TO � 0

Affected flag(s)

TO PDF OV Z AC C

0 0



CPLA [m] Complement data memory and place result in the accumulator

Description



HALT Enter power down mode

Description This instruction stops program execution and turns off the system clock. The contents of

the RAM and registers are retained. The WDT and prescaler are cleared. The power down

bit (PDF) is set and the WDT time-out bit (TO) is cleared.

Operation PC � PC+1

PDF � 1

TO � 0

Affected flag(s)

TO PDF OV Z AC C

0 1 � � � �









]+C



SET [m] Set data memory

Description Each bit of the specified data memory is set to 1.

Operation [m] � FFH

Affected flag(s)

TO PDF OV Z AC C

� � � � � �

SET [m]. i Set bit of data memory

Description Bit i of the specified data memory is set to 1.

Operation [m].i � 1

Affected flag(s)

TO PDF OV Z AC C

� � � � � �

SIZ [m] Skip if increment data memory is 0

Description The contents of the specified data memory are incremented by 1. If the result is 0, the fol-

lowing instruction, fetched during the current instruction execution, is discarded and a

dummy cycle is replaced to get the proper instruction (2 cycles).278(specDF)-2728ss86(proper)ce286(to)-with
T*
(Ope[)-278(specnex78(i)-27uction)-286()-2S027uction239(Each)-278(bit)-278(n Tf
0 TcTation)Tj
12.2403 -0.1053 Td
([m].i)Tj
/T1_2 1 Tf
2.1671 0 Td
(�ata)-278(memory)-278kip)+1)=0002 (Skip)-278(if)-�� 05Tf
(1)Tj
-15.6724 -1.8751 Td
[(Af)15(feckip)+1)(inst23.06004)s)

TO PDF OV Z AC C

� � � � � �
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SUB A,[m] Subtract data memory from the accumulator

Description The specified data memory is subtracted from the contents of the accumulator, leaving the

result in the accumulator.



SZ [m] Skip if data memory is 0

Description If the contents of the specified data memory are 0, the following instruction, fetched during

the current instruction execution, is discarded and a dummy cycle is replaced to get the

proper instruction (2 cycles). Otherwise proceed with the next instruction (1 cycle).

Operation Skip if [m]=0

Affected flag(s)

TO PDF OV Z AC C

� � � � � �



XOR A,[m] Logical XOR accumulator with data memory

Description Data in the accumulator and the indicated data memory perform a bitwise logical Exclu-

sive_OR operation and the result is stored in the accumulator.

Operation



Package Information

28-pin SOP (300mil) Outline Dimensions

Symbol
Dimensions in mil

Min. Nom. Max.

A 394 � 419

B 290 � 300

C 14 � 20

C	 697 � 713

D 92 � 104

E � 50 �

F 4 � �

G 32 � 38

H 4 � 12







Carrier Tape Dimensions

SOP 28W (300mil)

Symbol Description Dimensions in mm

W Carrier Tape Width 24.0�0.3

P Cavity Pitch 12.0�0.1

E Perforation Position 1.75�0.1

F Cavity to Perforation (Width Direction) 11.5�0.1

D Perforation Diameter 1.5+0.1

D1 Cavity Hole Diameter 1.5+0.25

P0 Perforation Pitch 4.0�0.1

P1 Cavity to Perforation (Length Direction) 2.0�0.1

A0 Cavity Length 10.85�0.1

B0 Cavity Width 18.34�0.1

K0 Cavity Depth 2.97�0.1

t Carrier Tape Thickness 0.35�0.01

C Cover Tape Width 21.3
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