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REVISION HISTORY  
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Update the chapter ó6. PORT STRUCTUREô. 
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VERSION 0.4 Preliminary (December 19, 2008) 

Block diagrams of Timer 2/3 and PWM are corrected. 

 

VERSION 0.3 Preliminary (December 8, 2008)  
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MC81F4104 

 8 bit MCU with 12-bit A/D Converter 

1. OVERVIEW 

1.1 Description 

MC81F4104 is a CMOS 8 bit MCU which provides a 4K bytes FLASH-ROM and 192 bytes RAM. 

It has following major features, 

 

12 bit ADC : It has 7(5) ch A/D Converter which can be used to measure minute electronic voltage 
and currents.  

810 Core : Same with ABOVôs 800 Core but twice faster. 800 Core use a divided system clock but 
810 Core use the system clock directly 

 

 

1.2 Features 

ROM(FLASH) :   4K Bytes 

SRAM             : 192 Bytes 

Minimum instruction execution time 

166n sec at 12MHz (NOP instruction) 

12-bit A/D converter : 7 ch 

General Purpose I/O(GPIO) 

10-pin PKG: 8 

8-pin PKG: 6 

Timer/Counter 

  8Bit x 2ch(or 16Bit * 1ch) 

PWM 

  10 bit High Speed PWM * 1ch 

 Watchdog timer(WDT)    : 8Bit x 1 ch 

Basic Interval Timer(BIT) : 8Bit x 1ch 

Interrupt Source : 9 ch 

External Interrupts : 3 ch 

Timer 2/3 Match/Overflow 

WDT, BIT 

Power On Reset (POR) 

Low Voltage Reset (LVR) 

4 level detector  (2.4/2.7/3.0/4.0V) 

Power Down Mode 

Stop mode 

Sleep mode 

Operating Voltage & Frequency 

4.0V ï 5.5V (at 1.0 ï 12.0MHz) 

2.7V ï 5.5V (at 1.0 ï 8.0MHz) 

2.2V ï 5.5V (at 1.0 ï 4.2MHz) 

2.0V  ï 5.5V (at 1.0 ï 2.0MHz), only internal 
oscillator mode 

Operating Temperature 

 - 40°C ~ 85°C 

Oscillator Type 

Crystal, Ceramic, RC for main clock 

Internal Oscillator (8MHz/4MHz/2MHz/1MHz) 

Package 

10 SSOP, 8 PDIP/SOP 

Available Pb free package 
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1.3 Development Tools 

The MC81F4104 is supported by a full-featured macro assembler, C-Compiler, an in-circuit emulator 
CHOICE-Dr.

TM
 , FALSH programmers and ISP tools. There are two different type of programmers 

such as single type and gang type. For more detail, Macro assembler operates under the MS-
Windows 95 and up versioned Windows OS. And HMS800C compiler only operates under the MS-
Windows 2000 and up versioned Windows OS. 

Please contact sales part of ABOV semiconductor. And you can see more information at 
( http://www.abov.co.kr ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-1 PGMplusUSB ( Single Writer ) 

Figure 1-2 SIO ISP ( In System Programmer ) 

Figure 1-3 StandAlone ISP 

Figure 1-4 StandAlone Gang4  
( for Mass Production ) 

Figure 1-5 Choice-Dr ( Emulator ) 

http://www.abov.co.kr/
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1.4 Ordering Information 

Device Name FLASH ROM RAM Package 

MC81F4104D  

4K Bytes 192 Bytes 

8_SOP 

MC81F4104B  8_PDIP 

MC81F4104S 10_SSOP 
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2. BLOCK DIAGRAM 

 

RESET

Port I/O and EXTerrupt

Control

4K x 8-bit

ROM

8-bit Timer/Counter2

High Speed PWM

8-bit Timer/Counter3

A/D Converter

Port 0

G 810 CPU

192 x 8-bit

RAM

AN0/Xin/R00

AN1/Xout/R01

AN2/R02

AN4/R04/PWM2O/EXT0/T2O

AN5/R05

AN6/R06/EC2/EXT1

AN7/R07/Vref/EC3/EXT2

Xin

Xout VDD VSS

EXT1/AN6/R06/EC2

AN4/R04/PWM2O/T2O/EXT0

AN4/R04/PWM2O/T2O/EXT0

AN7/R07/Vref/EXT2/EC3

Xin/AN0/R00

Xout/AN1/R01

AN2/R02

RESETB/R03

T2O/EXT0/PWM2O/AN4/R04

AN5/R05

EC2/EXT1/AN6/R06

EC3/EXT2/Vref/AN7/R07

LVR (POR)

Basic Timer/

Watchdog Timer

 

Figure 2-1 System Block Diagram
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3. PIN ASSIGNMENT 

3.1 10 pin- SSOP 

7

6

9

8

10

R04/AN4/PWM2O/EXT0/T2O (SCLK)

R07/AN7/Vref/EC3/EXT2

VDD

R06/AN6/EC2/EXT1 (SDATA)

R05/AN5R02/AN2

1

2

3

4

5

VSS

Xin/R00/AN0

Xout/R01/AN1

Vpp/RESETB/R03

MC81F4104

 

 

3.2 8 pin- PDIP/SOP 

5

7

6

8

R04/AN4/PWM2O/EXT0/T2O (SCLK)

R07/AN7/Vref/EC3/EXT2

VDD

R06/AN6/EC2/EXT1 (SDATA)

1

2

3

4

VSS

Xin/R00/AN0

Xout/R01/AN1

Vpp/RESETB/R03

MC81F4104
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3.3 Summary 

   alternative functions 
Pin number Pin status  

at RESET   10pin 8pin 

R00 AN0/Xin 2 2 input  

R01 AN1/Xout 3 3 input  

R02 AN2 4 x Open-drain output  

R03 Vpp/RESETB 5 4 input  

R04 AN4/EXT0/PWM2O/T2O 6 5 input  

R05 AN5 7 x Open-drain output  

R06 AN6/EXT1/EC2 8 6 input  

R07 AN7/EXT2/Vref/EC3 9 7 input  

VDD - 10 8 - 

VSS - 1 1 - 

 

 

Note : 
Some pins are initialized by open-drain output mode, when the device is reset. Because the 
pins are hided in 8 pin package and it is stable that hided pins are be in open-drain-output 
mode.  
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4. PACKAGE DIAGRAM 

4.1 10 SSOP - MC81F4104S 
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4.2 8 PDIP - MC81F4104B 
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4.3 8 SOP - MC81F4104D 
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5. PIN DESCRIPTION 

Pin Names I/O Pin Description 
Alternative 
Functions 

R00 

I/O 

This port is a 1-bit programmable I/O pin. 

Schmitt trigger input, Push-pull, or Open-drain output port. 

When used as an input port, a Pull-up resistor can be 

specified in 1-bit. 

Xin/AN0 

R01 Xout/AN1 

R02 AN2 

R03 RESETB 

R04 PWM2O/T2O/ 

AN4/EXT0 

R05 AN5 

R06 EC2/AN6/ 

EXT1 

R07 EC3/Vref/AN7/ 

EXT2 

EXT0 
I/O External interrupt input/Timer 2 capture input 

R04/PWM2O/ 

T2O/AN4 

EXT1 I/O External interrupt input R06/EC2/AN6/ 

EXT2 
I/O External interrupt input/Timer 3 capture input 

R07/EC3/Vref/ 

AN7 

T2O 
I/O Timer 2 clock output 

R04/PWM2O/ 

AN4/EXT0 

EC2 
I/O Timer 2 event count input 

R06/AN6/ 

EXT1 

PWM2O 
I/O PWM 2 clock output 

R04/T2O/ 

AN4/EXT0 

EC3 
I/O Timer 3 event count input 

R07/Vref/AN7/ 

EXT2 

AN0 

I/O ADC input pins 

R00/Xin 

AN1 R01/Xout 

AN2 R02 

AN4 R04/PWM2O/ 

T2O/EXT0 

AN5 R05 

AN6 R06/EC2/EXT1 

AN7 R07/EC3/Vref/ 

EXT2 

RESETB I System reset pin R03 

XIN 
ï Main oscillator pins 

R00/AN0,  

XOUT R01/AN1 

VDD 
ï Power input pins 

ï 

VSS ï 

VREF 
ï A/D converter reference voltage 

R07/AN7/EC3/ 

EXT2 
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6. PORT STUCTURE 

 

Output data

Output Disable

I/O

Internal RESET
LVREN

Input data LVREN

 

 

R03/RESETB 

 

VDD

OPEN-

DRAIN

*Output data*

Output

Disable

VDD

Pull-up

Enable

I/O

*ADC*

*Input data*

ADC 

enable

ADC select

Xin/Xout

OSCS

 

 

Input/Output data Clock ADC 

R00 Xin AN0 

R01 Xout AN1 

 

 

R00/Xin, R01/Xout 
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VDD

OPEN-

DRAIN

*Output data*

Output

Disable

VDD

Pull-up

Enable

I/O

*ADC*

*Input data*

ADC 

enable

ADC 

select

 

 

Input/Output data Input data Output data ADC 

R02 - - AN2 

R04 EXT0 PWM2O/T2O AN4 

R05 - - AN5 

R06 EXT1/EC2 - AN6 

R07 EXT2/EC3 - AN7/Vref 
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7. ELECTRICAL CHARACTERISTICS 

7.1 Absolute Maximum Ratings 

Parameter Symbol Ratings Unit Note 

Supply Voltage VDD -0.3 ï +6.0 V ï 

Normal Voltage Pin 

VI -0.3 ï VDD+0.3 V Voltage on any pin with respect 
to Vss VO -0.3 ï VDD+0.3 V 

IOH -10 
mA Maximum current output sourced 

by (IOH per I/O pin) 

ɆIOH -80 mA Maximum current (ɆIOH) 

IOL 20 
mA Maximum current sunk by (IOL 

per I/O pin) 

ɆIOL 160 mA Maximum current (ɆIOL) 

Total Power Dissipation fXIN 600 mW ï 

Storage Temperature TSTG -65 ï +150 °C ï 

Note : 
 Stresses above those listed under ñAbsolute Maximum Ratingsò may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at 
any other conditions above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability. 

 

7.2 Recommended Operating Conditions 

 (TA = - 40 C̄ to + 85 C̄) 

Parameter Symbol Conditions Min Max Units 

Operating Voltage VDD 

fx = 1.0 ï 2.0MHz 2.0 5.5 

V 
fx = 1.0 ï 4.2MHz 2.2 5.5 

fx = 1.0 ï 8.0MHz 2.7 5.5 

fx = 1.0 ï 12.0MHz 4.0 5.5 

Operating 
Temperature 

TOPR VDD = 2.2 ï 5.5V -40 85 °C 
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7.3 A/D Converter Characteristics 

 (TA = - 40 C̄ to + 85 C̄, VDD = 2.7 V to 5.5 V) 

Parameter Symbol Conditions Min Typ Max Units 

A/D converting Resolution ï ï ï 12 ï bits 

Integral Linearity Error ILE 

Vref = 5.12V, 

VSS = 0V, TA = + 25 C̄ 

ï ï ° 3 

LSB 

Differential Linearity Error DLE ï ï ° 2 

Offset Error of Top EOT ï 1 ° 3 

Offset Error of Bottom EOB ï 1 ° 3 

Overall Accuracy ï ï 3 5 

Conversion time tCONV ï 25 ï ï ms 

Analog input voltage VAIN ï VSS ï Vref V 

Analog Reference Voltage Vref ï 2.7 ï 5.5 V 

Analog input current IAIN VDD = Vref = 5V ï ï 10 mA 

Analog block current IAVDD 

VDD = Vref = 5V ï 1 3 
mA 

VDD = Vref = 3V ï 0.5 1.5 

VDD = Vref = 5V 

Power down mode 
ï 100 500 nA 

BGR 

- VDD = 5v, TA = + 25 C̄ - 1.67 - 

V - VDD = 4v, TA = + 25 C̄ - 1.63 - 

- VDD = 3v, TA = + 25 C̄ - 1.62 - 
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7.4 DC Electrical Characteristics 

 (TA = - 40 C̄ to + 85 C̄, VDD = 2.0 ï 5.0V, Vss=0V, fXIN=12MHz) 

Parameter Symbol Conditions Min Typ Max Units 

Input High Voltage 

VIH1 R0, VDD = 4.5V ï 5.5V 0.8VDD ï VDD+0.3 

V 
VIH2 

Xin, Xout 

VDD = 4.5V ï 5.5V 
0.8VDD ï VDD+0.3 

Input Low Voltage 

VIL1 R0, VDD = 4.5V ï 5.5V ï 0.3 ï 0.2VDD 

V 
VIL2 

Xin, Xout 

VDD = 4.5V ï 5.5V 
ï 0.3 ï 0.2VDD 

Output High Voltage VOH 

All output ports 

IOH = ï 2mA 

VDD = 4.5V ï 5.5V 

VDD-1.0 ï ï V 

Output Low Voltage VOL 

All output ports 

IOL=15mA 

VDD = 4.5V ï 5.5V 

ï ï 2.0 V 

Input high leakage 

current 
IIH R0x ï R3x, Vin=VDD ï ï 1 uA 

Input low leakage 

current 
IIL R0x ï R3x, Vin=Vss 1 ï ï uA 

Pull-up resistor RPU 

VI=0V, TA=25 C̄, 

R0 except R03 

VDD=5V 

25 50 100 

kɋ 
VI=0V, TA=25 C̄, 

R0 except R03 

VDD=3V 

50 100 200 

OSC feedback 

resistor 
RX 

Xin=VDD, Xout=VSS 

TA=25 C̄, VDD=5V 
350 700 1500 Mɋ 

Supply current 

IDD1 

Active mode, 

fx=12MHz, VDD=5V±10% 

Crystal oscillator 

ï 8.0 15.0 mA 

fx=8MHz, VDD=3V±10% ï 3.0 6.0  

ISLEEP 

Sleep mode, 

fx=12MHz, VDD=5V±10% 

Crystal oscillator 

ï 1.5 3.0 
mA 

fx=8MHz, VDD=3V±10% ï 0.8 1.5 

ISTOP 
Stop mode 

VDD=5.5V, TA=25 C̄ 
ï 0.5 5 uA 
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7.5 Input/Output Capacitance 

  (TA = - 40 C̄ to + 85 C̄, VDD = 0 V) 

Parameter Symbol Conditions Min Typ Max Units 

Input Capacitance CIN 
f=1MHz 

Unmeasured pins are 
connected Vss 

ï ï 10 pF Output Capacitance COUT 

I/O Capacitance CIO 

 

7.6 Serial Electric Characteristics 

  (TA = - 40 C̄ to + 85 C̄, VDD = 2.0 V to 5.5 V) 

Parameter Symbol Conditions Min Typ Max Units 

Interrupt input, high, 

low width 

tINTH, 

tINTL 
All interrupt, VDD = 5 V 200 ï ï nS 

RESETB input low 

width 
tRSL Input, VDD = 5 V 10 ï ï uS 

 

External

Interrupt

0.8 VDD

0.2 VDD

tINTHtINTH

 

 

 

RESETB

0.2 VDD

tRSL

 

 

7-1 Input Timing for External Interrupt 

Figure 7-2 Input Timing for RESETB 
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7.7 Data Retention Voltage in Stop Mode 

  (TA = - 40 C̄ to + 85 C̄, VDD = 2.0 V to 5.5 V) 

Parameter Symbol Conditions Min Typ Max Units 

Data retention supply 

voltage 
VDDDR ï 2.0 ï 5.5 V 

Data retention supply  
current 

IDDDR 
VDDDR = 2.0V 

(TA = 25 C̄), Stop mode 
ï ï 1 uA 

 

IDLE Mode

(Watchdog Timer Active)

VDD

NOTE: tWAIT is the same as 256 X 1/BT Clock

INT Request

Execution of

STOP Instruction
~ ~

Data Retention

~ ~

Stop Mode
Normal

Operating  Mode

0.8VDD

tWAIT

VDDDR

 

VDD

NOTE: tWAIT is the same as 256 X 1024 X 1/fxx (65.5mS @4MHz)

RESETB

Execution of

STOP Instruction

~ ~

Data Retention

~ ~

Stop Mode
Oscillation

Stabillization Time

Normal 

Operating Mode

TWAIT

RESET

Occurs

0.2VDD

VDDDR

0.8VDD

 

 

Figure 7-3 Stop Mode Release Timing When Initiated by an Interrupt 

Figure 7-4 Stop Mode Release Timing When Initiated by RESETB 
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7.8 LVR (Low Voltage Reset) Electrical Characteristics 

  (TA = - 40 C̄ to + 85 C̄, VDD = 2.0 V  to 5.5 V) 

Parameter Symbol Conditions Min Typ Max Units 

LVR voltage VLVR ï 

2.2 2.4 2.6 

V 
2.5 2.7 2.9 

2.7 3.0 3.3 

3.6 4.0 4.4 

VDD voltage rising time tR ï 10 ï (note2) uS 

VDD voltage off time tOFF ï 0.5 ï ï S 

Hysteresis voltage of  

LVR 
V ï ï 10 100 mV 

Current consumption ILVR VDD = 3V ï 45 80 uA 

 

NOTES: 
1. The current of LVR circuit is consumed when LVR is enabled by ñROM Optionò. 

2. 216/fx ( = 6.55 ms at fx = 10 MHz) 

 

7.9 Main clock Oscillator Characteristics 

 (TA = - 40 C̄ to + 85 C̄, VDD = 2.2 V to 5.5 V) 

Oscillator Parameter Conditions Min Typ. Max Units 

Crystal 
Main oscillation 

frequency 

2.2 V ï 5.5 V 1.0 ï 4.2 

MHz 2.7 V ï 5.5 V 1.0 ï 8.0 

4.0 V ï 5.5 V 1.0 ï 12.0 

Ceramic 
Oscillator 

Main oscillation 
frequency 

2.2 V ï 5.5 V 1.0 ï 4.2 

MHz 2.7 V ï 5.5 V 1.0 ï 8.0 

4.0 V ï 5.5 V 1.0 ï 12.0 

External 
Clock 

XIN input frequency 

2.2 V ï 5.5 V 1.0 ï 4.2 

MHz 2.7 V ï 5.5 V 1.0 ï 8.0 

4.0 V ï 5.5 V 1.0 ï 12.0 
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C1 C2

XIN XOUT

 

 

 

XIN XOUT

 

 

7.10 External RC Oscillation Characteristics 

 (TA = - 40 C̄ to + 85 C̄, VDD = 2.2 V to 5.5 V) 

Parameter Symbol Conditions Min Typ. Max Units 

RC oscillator freque-

ncy Range (1) 
fERC TA = 25 C̄ 1 ï 8 MHz 

Accuracy of RC 

Oscillation (2) 
ACCERC 

VDD =3.3V, TA = 25 C̄ ï 6 ï + 6 

% VDD =3.3V, 

TA = ï 10 C̄ to + 70 C̄ 
ï 12 ï + 12 

RC oscillator setup 

time (3)
 

tSUERC TA = 25 C̄ ï ï 10 mS 

NOTES:  
1. The external resistor is connected between VDD and XIN pin and the 270pF capacitor is 
connected between XIN and  
     V

SS
 pin. (X

OUT
 pin can be used as a normal port). The frequency is adjusted by external 

resistor. 
2. The min/max frequencies are within the range of RC OSC frequency (1MHz to 8MHz) 
3. Data based on characterization results, not tested in production 

Figure 7-5 Crystal/Ceramic Oscillator 

Figure 7-6 External Clock 
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XIN

R

VDDVSS

270pF  

 

 

7.11 Internal RC Oscillation Characteristics 

(TA = - 40 C̄ to + 85 C̄, VDD = 2.0 V to 5.5 V) 

Parameter Symbol Conditions Min Typ. Max Units 

RC oscillator 

frequency  (1) 
fIRC 

VDD =3.3V, TA = 25 C̄ 7.2 8.0 8.8 

MHz VDD =3.3V, 

TA = ï 10 C̄ to + 70 C̄ 
6.4 8.0 9.6 

Clock duty ratio TOD ï 40 50 60 % 

RC oscillator setup 

time (2) 
tSUIRC TA = 25 C̄ ï ï 10 mS 

NOTES:  
1. Data based on characterization results, not tested in production 
2. XIN and XOUT pins can be used as I/O ports. 

7.12 Main Oscillation Stabilization Time 

 (TA = - 40 C̄ to + 85 C̄, VDD = 2.2 V to 5.5 V) 

Oscillator Conditions Min Typ. Max Units 

Crystal fx > 1 MHz 

Oscillation stabilization occurs when 

VDD is equal to the minimum 

oscillator voltage range. 

ï ï 60 mS 

Ceramic ï ï 10 mS 

External Clock XIN input high and low width (tXH, tXL) 40.0 ï 480 nS 

 

 

Figure 7-7 External Clock 



  MC81F4104 

March 5, 2009   Ver.0.6  27 

XIN
0.8VDD

0.2VDD

tXHtXL

1 / fx

 

 

 

 

7.13 Operating Voltage Range 

2.2

1.0MHz

4.0 5.5

.
8.0MHz

12.0MHz

(Main OSC frequency)

2.7

Supply voltage (V)

4.2MHz

 

 

 

 

Figure 7-8 Clock Timing Measurement at XIN 

Figure 7-9 Operating Voltage Range 
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8. ROM OPTION 

 

The ROM Option is a start-condition byte of the chip. The default ROM Option value is 00H (LVR 
enable and External RC is selected). It can be changed by appropriate writing tools such as 
PGMPlusUSB, ISP, etc. 

 

8.1 Rom Option 

 7 6 5 4 3 2 1 0  

ROM 
OPTION 

LVREN LVRS ï ï OSCS  

      

LVREN LVR Enable/Disable bit  
0: Enable (R03) 

1: Disable (RESETB) 

LVRS LVR Level Selection bits 

00: 2.4V 

01: 2.7V 

10: 3.0V 

11: 4.0V 

ï bit4 ï bit3 Not used MC81F4104 

OSCS Oscillator Selection bits 

000: External RC 

001: Internal RC; 4MHz 

010: Internal RC; 2MHz  

011: Internal RC; 1MHz  

100: Internal RC; 8MHz 

101: Not available ( Note 4 ) 

110: Not available ( Note 5 ) 

111: Crystal/ceramic oscillator 

Note :   
1. When LVR is enabled, LVR level should be set to appropriate value, not default value. 
2. When you select the Crystal/ceramic oscillator, R33 and R34 pins are automatically 
selected for XIN and XOUT mode. 
3. When you select the external RC, R34 pin is automatically selected for XIN mode. 
4. If OSCS is set by ó101ô, Oscillator works as óInternal RC; 4MHzô mode. 
5. If OSCS is set by ó110ô, Oscillator works as óInternal RC; 2MHzô mode. 
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9. MEMORY ORGANIZATION 

 

This MCU has separated address spaces for the *program memory* and the *data Memory*.  

The  program memory is a ROM which stores a program code. It is not possible to write a data at the 
program memory while the MCU is running. 

The Data Memory is a REM which is used by MCU at running time. 

9.1 Registers 

There are few registers which are used for MCU operating.  

 

A ACCUMULATOR

X X REGISTER

Y Y REGISTER

SP STACK POINTER

PCL PROGRAM COUNTERPCH

PSW PROGRAM STATUS WORD
 

 

 

Accumulator( A Register ) : Accumulator is a 8-bit general purpose register, which is used for 
accumulating and some data operations such as transfer, temporary saving, and conditional judgment , 
etc. 

And it can be used as a part of 16-bit register with Y Register as shown below. 

 

 

AY

A

Y

Two 8-bit Registers can be used as a Y̆A  ̇16-bit Register
 

 

Figure 9-1 Configuration of Registers 

Figure 9-2 Configuration of YA 16-bit Registers 
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X, Y Registers: In the addressing mode, those are used as a index register. It makes it possible to 
access at Xth or Yth memory from specific address. It is extremely effective for referencing a 
subroutine table and a memory table. 

 These registers also have increment, decrement, comparison and data transfer functions, and they 
can be used as a simple accumulator. 

 

 

 

SP00H

Stack Address (00H  ˾0BFH)

15 8 7 0

Hardware fixed

00H  ˾0BFH

 

 

Stack Pointer: Stack Pointer is an 8-bit register which indicates the current ópushô point in the stack 
area. It is used to push and pop when interrupts or general function call is occurred. Stack Pointer 
identifies the location in the stack to be accessed (save or restore). 

Generally, SP is automatically updated when a subroutine call is executed or an interrupt is accepted. 
However, if it is used in excess of the stack area permitted by the data memory allocating 
configuration, the user-processed data may be lost. 

The stack can be located at any position within 00H to 0BFH of the internal data memory. The SP is 
not initialized by hardware, requiring to write the initial value (the location with which the use of the 
stack starts) by using the initialization routine. Normally, the initial value of ñBFHò is used. 

 

Figure 9-3 Stack Pointer 
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PCH

PCL

PSW

00BF

00BE

00BD

00BC

Pop
up

At execution
of RETI instruction

00BC

00BF

PCH

PCL

PSW

00BF

00BE

00BD

00BC

Push
down

At acceptance
of interrupt

00BF

00BC

PCH

PCL

00BF

00BE

00BD

00BC

Pop
up

At execution
of RET instruction

00BD

00BF

PCH

PCL

00BF

00BE

00BD

00BC

Push
down

At execution of
A CALL/TCALL/PCALL

00BF

00BD

SP befor
execution

SP after
exccution

A00BF

00BE

00BD

00BC

Pop
up

At execution
Of POP instruction
POP A(X,Y,PSW)

00BF

00BE

A00BF

00BE

00BD

00BC

Push
down

At execution
Of PUSH instruction
PUSH A(X,Y,PSW)

00BF

00BE

SP befor
execution

SP after
exccution

Stack
Depth

00BF

0100

 

 

 

 

N

MSB LSB

NEGATIVE FLAG

V G B H I Z C

OVERFLOW FLAG

SELECT DIRECT PAGE

BRK FLAG

CARRY FLAG RECEIVES 

CARRY OUT

ZERO FLAG

INTERRUPT ENABLE FLAG

HALF CARRY FLAG RECEIVES 

CARRY OUT FROM BIT 1 OF 

ADDITION OPERANDS

When G=1, page is selected to p̆age 1̇

 

 

 

Program Status Word: Program Status Word (PSW)contains several bits that reflect the current state 
of the CPU. It contains the Negative flag, the Overflow flag, the Break flag the Half Carry (for BCD 
operation), the Interrupt enable flag, the Zero flag, and the Carry flag. 

 

[Carry flag C] 

This flag stores any carry or borrow from the ALU of CPU after an arithmetic operation and is also 
changed by the Shift Instruction or Rotate Instruction. 

Figure 9-4 Stack Operation 

Figure 9-5 PSW ( Program Status Word ) Registers 
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[Zero flag Z] 

This flag is set when the result of an arithmetic operation or data transfer is ñ0ò and is cleared by any 
other result. 

 

[Interrupt disable flag I] 

This flag enables/disables all interrupts except interrupt caused by Reset or software BRK instruction. 
All interrupts are disabled when cleared to ñ0ò. This flag immediately becomes ñ0ò when an interrupt is 
served. It is set by the EI instruction and cleared by the DI instruction. 

 

[Half carry flag H] 

After operation, this is set when there is a carry from bit 3 of ALU or there is no borrow from bit 4 of 
ALU. This bit can not be set or cleared except CLRV instruction with Overflow flag (V). 

 

[Break flag B] 

This flag is set by software BRK instruction to distinguish BRK from TCALL instruction with the same 
vector address. 

 

[Direct page flag G] 

This flag assigns RAM page for direct addressing mode. In the direct addressing mode, addressing 
area is from zero page 00H to 0FFH when this flag is "0". If it is set to "1", addressing area is assigned 
100H to 1FFH. It is set by SETG instruction and cleared by CLRG. 

 

[Overflow flag V] 

This flag is set to ñ1ò when an overflow occurs as the result of an arithmetic operation involving signs. 
An overflow occurs when the result of an addition or subtraction exceeds +127(7FH) or -128(80H). 
The CLRV instruction clears the overflow flag. There is no set instruction. When the BIT instruction is 
executed, bit 6 of memory is copied to this flag. 

 

[Negative flag N] 

This flag is set to match the sign bit (bit 7) status of the result of a data or arithmetic operation. When 
the BIT instruction is executed, bit 7 of memory is copied to this flag. 
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9.2 Program Memory 

 

A 16-bit program counter is capable of addressing up to 
64K bytes, but this device has 4k bytes program 
memory space only physically implemented. Accessing 
a location above FFFFH will cause a wrap-around to 
0000H. 

Figure 9-6 shows a map of Program Memory. After 
reset, the CPU begins execution from reset vector 
which is stored in address FFFEH and FFFFH. As 
shown in Figure 9-6, each area is assigned a fixed 
location in Program Memory.  

 

Program memory area contains the user program Page 
Call (PCALL) area contains subroutine program to 
reduce program byte length by using 2 bytes PCALL 
instead of 3 bytes CALL instruction. If it is frequently 
called, it is more useful to save program byte length. 

Table Call (TCALL) causes the CPU to jump to each 
TCALL address, where it commences the execution of 
the service routine. The Table Call service area spaces 
2-byte for every TCALL: 0FFC0H for TCALL15, 
0FFC2H for TCALL14, etc., as shown in Figure 9-7. 

The interrupt causes the CPU to jump to specific location where it commences the execution of the 
service routine. The interrupt service locations spaces 2-byte interval. The External interrupt 0, for 
Example, is assigned to location 0FFFCH.  

 

Any area from 0FF00H to 0FFFFH, if it is not going to be used, its service location is available as 
general purpose Program Memory. 

Example : 

 

 

 

 

Figure 9-6 Program Memory Map 


