
HT46R63/HT46C63

A/D with LCD Type 8-Bit MCU

Rev. 2.20 1 July 14, 2005

General Description

The HT46R63/HT46C63 are 8-bit, high performance,

RISC architecture microcontroller devices specifically

designed for A/D product applications that interface di-

rectly to analog signals and which require LCD Inter-

face. The mask version HT46C63 is fully pin and

functionally compatible with the OTP version HT46R63

device.

The advantages of low power consumption, I/O flexibil-

ity, timer functions, oscillator options, multi-channel A/D

Converter, Pulse Width Modulation function, HALT and

wake-up functions, in addition to a flexible and

configurable LCD interface enhance the versatility of

http://www.holtek.com.tw/english/tech/tool/mcu.htm#46x63
http://www.holtek.com.tw/english/tech/faq/adlcd_faq.htm
http://www.holtek.com.tw/english/tech/appnote/appnote.htm#mcu
http://www.holtek.com.tw/english/tech/appnote/uc/pdf/ha0003e.pdf
http://www.holtek.com.tw/english/tech/appnote/uc/pdf/ha0004e.pdf
http://www.holtek.com.tw/english/tech/appnote/uc/pdf/ha0005e.pdf
http://www.holtek.com.tw/english/tech/appnote/uc/pdf/ha0047e.pdf




Pin Assignment
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D.C. Characteristics Ta=25�C



Symbol Parameter
Test Conditions

Min. Typ. Max. Unit
VDD Conditions

IOLTOTAL I/O Port Total Sink Current � � � � 100 mA

RPH Pull-High Resistance (I/O)
3V

�
20 60 100

k�
5V 10 30 50

VOS Comparator Input Offset Voltage � � �10 � 10 mV

VI
Comparator Input Voltage

Range
� � 0.2 � VDD�0.8 V

VAD A/D Input Voltage � � 0 � V
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Watchdog Timer � WDT

The clock source of WDT (and LCD, RTC, Time Base )
is implemented by a dedicated crystal oscillator
(543268kHz: RTCOSC) or instruction clock (system fre -
quency divided by 4: f

SYS

/4) or a dedicated RC oscillator
(12kHz:WDTOSC) decided by options. This timer is de -
signed to prevent a software malfunction or sequence
from jumping to an unknown location with unpredictable
results. The watchdog timer can be disabled by options.
If the watchdog timer is disabled, all the executions re -
lated to the WDT result in no operation. The WDT
time-out period is fixed as 2

16

/fS.The f

S means the clock
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OptionsThe following table shows all kinds of options in the microcontroller. All of the options must be defined to ensure proper



Application Circuits

The following table shows the C1, C2 and R1 values corresponding to the different crystal values. (For reference only)

Crystal or Resonator C1, C2 R1

4MHz Crystal 0pF 10k�

4MHz Resonator 10pF 12k�

3.58MHz Crystal 0pF 10k�

3.58MHz Resonator 25pF 10k�

2MHz Crystal & Resonator 25pF 10k�

1MHz Crystal 35pF 27k�

480kHz Resonator 300pF 9.1k�

455kHz Resonator 300pF 10k�

429kHz Resonator 300pF 10k�

The function of the resistor R1 is to ensure that the oscillator will switch off should low voltage condi-
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Mnemonic Description
Instruction

Cycle

Flag

Affected

Branch

JMP addr

SZ [m]

SZA [m]

SZ [m].i

SNZ [m].i

SIZ [m]

SDZ [m]

SIZA [m]

SDZA [m]

CALL addr

RET

RET A,x



Instruction Definition

ADC A,[m]



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





HALT Enter power down55ode



MOV A,x Move immediate data to the accumulator

Description The 8-bit data specified by the code is loaded into the accumulator.







RRCA [m] Rotate right through carry and place result in the accumulator

Description Data of the specified data memory and the carry flag are rotated 1 bit right. Bit 0 replaces



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). Otherwise proceed with

the next instruction (1 cycle).

Operation Skip if ([m]+1)=0, [m] � ([m]+1)

Affected flag(s)

TO PDF OV Z AC C

� � � � � �

SIZA [m] Increment data memory and place result in ACC, skip if 0





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

� � � � � �

SZA [m] Move data memory to ACC, skip if 0

Description The contents of the specified data memory are copied to the accumulator. If the contents is

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

� � � � � �

SZ [m].i Skip if bit i of the data memory is 0

Description If bit i of the specified data memory is 0, the following instruction, fetched during the current

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

Operation Skip if .i[m]=0

Affected flag(s)

TO PDF OV Z AC C

� � � � � �



XOR A,[m]





100-pin QFP (14�20) Outline Dimensions

Symbol
Dimensions in mm

Min. Nom. Max.

A 18.50 *
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