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CMOS 8-bit One-Chip Microcontroller

GENERAL DESCRIPTION
The MSM83C154/MSM80C154 is a high performance 8-bit one-chip m icrocontroller implementing large 
integration, high speed and low power consumption by 2 Mm silicon gate CMOS process technology.
The MSM83C154 features 16K byte ROM, 256 byte RAM, 32 I/O ports, three 16-bit timer/counters, 
m ultifunctional serial port and clock generator. In addition, the MSM83C154 has three standby modes 
enabling further power reduction.
The MSM80C154 is identical to the MSM83C154 except the omission of 16K byte ROM.

FEATURES
•  Fully static circu it
•  On-chip program memory
•  On-chip data memory
•  External program memory address space
•  External data memory address space
•  I/O ports

(Port 1 ,2 ,3 ,  impedance programmable)
•  16-bit timer/counters 

(includes watch dog tim er & 32 b it timer)
•  M ultifunctional serial port

6-source 2 -prio rity level 
in terrupt and multi-level 
in terrupt available by programming IP and IE registers

•  Memory-mapped special function registers
•  Bit addressable data memory and SFRs
•  M inimum instruction cycle : 0.75 jus @16 MHz operation

16 MHz version of MSM83C154 (12 MHz <  XTAL1 *2 
< 1 6  MHz) is now under development.

•  "M u lt ip ly " /"d iv id e "  instruction cycle : 3 ms @16 MHz operation
•  Standby functions : Idle mode (CPU halt)

: Power down mode (Oscillator stop)
Activated by Software or Hardware; Providing ports w ith  
floating or active status
The software power down mode is terminated by 
in terrupt signal enabling excution from  the interrupted 
address.

•  Lower power consumption achieved by 2 Mm silicon gate CMOS process
•  Upward compatible w ith  MSM80C51/80C31
•  Packages : 40-pin DIP, 44-pin fla t package and 44-pin PLCC

: 16K x 8 b it ROM (MSM83C154 only)
: 256 x 8 b it RAM 
: 64K bytes 
: 64K bytes

: 32

: 3
: I/O Expansion mode 
: UART mode (featuring error detection)
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CIRCUIT BLOCK DIAGRAM
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PIN CONFIGURATION
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*1 Flat package type and PLCC type is being developed.

PIN FUNCTIONS

Pin Name Description

PO.O ~ P0.7 Bidirectional I/O ports. They are also the data/address bus (inpu t/ou tput 
of data and output of lower 8-bit address when external memory is accessed.
They are open drain ou tput when used as I/O ports, but tri-state ou tput when used 
as data/address bus.

P1.0 ~ P1.7 P1.0 to P1 .7 are quasi-bidirectional I/O ports. They are pulled up internally when 
used as input ports. Two o f them have the fo llow ing secondary functions:
•  P1.0 (T2) : Used as external clock input pin fo r the tim er/counter 2.
•  P1.1 (T2EX) : Used as trigger input fo r the tim er/counter 2 to  be reloaded

or captured; causing the tim er/counter 2 in terrput.
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PIN FUNCTIONS (CONT.)

Pin Name Description

P2.0 ~ P2.7 P2.0 to P2.7 are quasi-bidirectional I/O ports. They also output the higher 8-bit 
address when an external memory is accessed. They are pulled up internally when 
used as input ports.

P3.0 ~ P3.7 P3.0 to  P3.7 are quasi-bidirectional I/O ports. They are pulled up internally when 
used as input ports. They also have the fo llow ing secondary functions:
•  P3.0 (RXD)

Serial data inpu t/ou tpu t in the I/O expansion mode and serial data input in the 
UAR T mode when the serial port is used.

•  P3.1 (TXD)
Synchronous clock output in the I/O expansion mode and serial data output in 
the UART mode when the serial port is used.

•  P3.2 (INTO)
Used as input pin fo r the external in terrupt 0, and as count-up control pin fo r the 
tim er/counter 0 .

•  P3.3 ( In t i  )
Used as input pin fo r the external in terrupt 1, and as count-up control pin fo r the 
tim er/counter 1 .

•  P3.4 (TO)
Used as external clock input pin fo r the tim er/counter 0.

•  P3.5 (T1)
Used as external clock input pin fo r the tim er/counter 1 and power down mode 
control input pin.

•  P3.6 (WR)
Output of the write strobe signal when data is w ritten into external data memory.

•  P3.7 (RD)
Output of the read strobe signal when data is read from  external data memory.

ALE Address latch enable output fo r latching the lower 8-bit address during external 
memory access. Two ALE pulses are activated per machine cycle except during 
external data memory access at which time one ALE pulse is skipped.

PSEN Program store enable output which enable the external memory output to the bus 
during external program memory access. Two PSEN pulses are activated per 
machine cycle except during external data memory access at which two PSEN 
pulses are skipped.

EA When EA is held at "H "  level, the MSM83C154 executes instructions from 
internal program memory at address 0000H to 3FFFH, and executes instructions 
from  external program memory above address 3FFFH.
When EA is held at " L "  level, the MSM80C154/MSM83C1 54 executes instructions 
from  external program memory fo r all addresses.

RESET If this pin remains "H "  fo r at least 1 ju second, the MSM80C154/MSM83C154 is 
reset. Since this pin is pulled down internally, a power-on reset is achieved by 
simply connecting a capacitor between Vcc and this pin.

XTAL1 Oscillator inverter input pin. External clock is input through XTAL1 pin.

XTAL2 Oscillator inverter output pin.

V CC Power supply pin during both normal operation and standby operations.

V SS GND pin.
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DATA MEMORY AND SPECIAL FUNCTION REGISTER 
LAYOUT DIAGRAM
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DETAILED

OFFH

7FH

2FH

2EH

2DH

2CH

2BH

2AH

29H

28H

27H

26H

25H

24 H 

23H 

22H 

21 H

20H 

1 FH

18H
17H

10H
OFH

08H 
07 H

OOH

DIAGRAM OF DATA MEMORY (RAM)
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DETAILED DIAGRAM OF SPECIAL FUNCTION REGISTERS

Special
Direct Function
Byte Register
Address Bit Address Symbol

(MSB) (LSB)
WDT T32 SERR IZC P3HZ P2HZ P1 HZ ALF

0F8H FF FE FD FC FB FA F9 F8 IOCON

OFOH F7 F6 F5 F4 F3 F2 F1 FO B

OEOH E7 E6 E5 E4 E3 E2 E 1 EO ACC

CY AC FO RS1 RSO OV F1 P

ODOH D7 D6 D5 D4 D3 D2 D1 DO PSW

OCDH Not Bit Addressable TH2

OCCH Not Bit Addressable TL2

OCBH Not Bit Addressable RCAP2H

OCAH Not Bit Addressable RCAP2L

TF2 IEXF2 RCLK TC LK EX EN 2 TR2 C/T2 CP/RL2

0C8H CF CE CD CC CB CA C9 C8 T2C0N

PCT PT2 PS PT1 IPX1 PTO PXO

0B8H BF - BD BC BB BA B9 B8 • IP

OBOH B7 B6 B5 B4 B3 B2 B1 BO P3

0A8H

OAOH

99H

98 H 

90 H

EA ET2 ES ET1 EX1 ETO EXO

AF - AD AC AB AA A9 A 8

A7 A 6 A5 A4 A3 A2 A1 AO

s Not Bit Addressable

SMO SM1 SM2 REN TB8 RB8 Tl Rl

9F 9E 9D 9C t9B 9A 99 98

97 96 95 94 93 92 91 90

IE

P2

SBUF

SCON

P1
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Special
Direct Function
Byte Register
Address Bit Address Symbol

(MSB) (LSB)

8DH 

8CH 

8BH 

8AH 

89 H

Not Bit Addressable 

Not Bit Addressable 

Not Bit Addressable 

Not Bit Addressable 

Not Bit Addressable

TH1

THO

TL1

TLO

TMOD

TF1 TR1 TFO TRO IE1 IT 1 IEO I TO

88 H 8F 8E 8D 8C 8B 8A 89 88

87 H Not Bit Addressable

TCON

PCON

83H 

82 H 

81 H 

80 H

Not Bit Addressable

Not Bit Addressable

Not Bit Addressable

87 86 85 84 83 82 81 80

DPH

DPL

SP

PO
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SPECIAL FUNCTION REGISTERS

Timer mode register (TMOD)

NAME ADDRESS MSB
7 6 5 4 3 2 1

LSB
0

TMOD 89 H GATE C/T M1 MO GATE C/T M1 MO

BIT LOCATION FLAG FUNCTION

TMOD.O MO M1 M0 Timer/counter 0 mode setting

0 0 8-bit tim er/counter w ith  5-bit prescalar.

0 1 16-bit tim er/counter.

1 0 8-bit tim er/counter w ith  8-bit auto reloading.

TMOD.1 M1 1 1 Timer/counter 0 separated into TL0 (8-bit) tim er/ 
counter and TH0 (8-bit) tim er/counter. TF0 is set 
by TLO carry, and TF1 is set by THO carry.

TMOD.2 C/T Timer/counter 0 count clock designation control b it.
XTAL1 *2 divided by 12 clocks is the input applied to  tim er/counter 
0 when C/T = " 0 ” .
The external clock applied to the TO pin is the input applied to 
tim er/counter 0 when C/T = "1 " .

TMOD.3 GATE When this b it is " 0 " ,  the TRO b it o f TCON (timer control register) is 
used to  control the start and stop of tim er/counter 0 counting.
If this b it is "1 " ,  tim er/counter 0 starts counting when both 
the TRO b it o f TCON arid INTO pin input signal are " 1 " ,  and stops 
counting when either is changed to " 0 " .

TMOD.4 MO M1 M0 Timer/counter 1 mode setting.

0 0 8-bit tim er/counter w ith  5-bit prescalar.

0 1 16-bit tim er/counter.

1 0 8-bit tim er/counter w ith  8-bit auto reloading.
TMOD.5 M1

1 1 Timer/counter 1 operation stopped.

TM O D .6 C/T Timer/counter 1 count clock designation control b it.
XTAL1 *2 divided by 12 clocks is the input applied to  tim er/counter 
1 when C/T = "0 " .
The external clock applied to  the T1 pin is the input applied to 
tim er/counter 1 when C/T = " 1 " ,

TMOD.7 GATE When this b it is "0 " ,  the TR1 b it o f TCON is used to control 
the start and stop o f tim er/counter 1 counting.
If this b it is " 1 " ,  tim er/counter 1 starts counting when both 
the TR1 b it of TCON and INT1 pin input signal are " 1 " , and stops 
counting when either is changed to " 0" .
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Power control register (PCON)

NAME ADDRESS MSB
7 6 5 4 3 2 1

LSB
0

PCON 87 H SMOD HPD RPD - GF1 GFO PD ID L

BIT LOCATION FLAG FUNCTION

PCON.O IDL IDLE mode set when this b it is set to  "1 " .  CPU operations are 
stopped when IDLE mode is set, but XTAL1 m2, timer/counters 0, 1, 
and 2, the interrupt circuits, and serial port remain active. IDLE mode 
is cancelled when the CPU is reset or when an interrupt is generated.

PCON.1 PD PD mode set when this b it is set to  " 1 " .  CPU operations and XTAL1 c2 
are stopped when PD mode is set. PD mode is cancelled when the CPU 
is reset or when an interrupt is generated.

PCON.2 GFO General purpose b it.
Testing this flag when IDLE mode is cancelled by an interrupt shows 
whether the interrupt is a normal in terrupt or an IDLE mode release 
interrupt.

PCON.3 GF1 General purpose b it.
Testing this flag when PD mode is cancelled by an in terrupt shows 
whether the interrupt is a normal in terrupt or a PD mode release 
in terrupt,

PCON.4 - Reserved b it. The output data is " 1 "  if the b it is read.

PCON.5 RPD Bit used to specify cancellation of CPU power down mode (IDLE or 
PD) by interrupt signal.
Power down mode cannot be cancelled by interrupt signal if in terrupt 
is not enabled by IE (interrupt enable register) when this b it is "0 " .
If the interrupt flag is set to "1 "  by an interrupt request signal when 
this b it is " 1 "  (even if in terrupt is disabled), the program is executed 
from  the next address of the power down mode setting instruction. 
The flag is reset to  ” 0 ”  by software.

PCON.6 HPD The hard power down setting mode is enabled when this b it is set to 
" 1 " .
If the level o f the power failure detect signal applied to the HPDI pin 
(pin 3.5) is changed from  "1 "  to  "0 "  when this b it is " 1 " ,  XTAL1 *2 
oscillation is stopped and the system is put into hard power down 
mode. HPD mode is cancelled when the CPU is reset.

PCON.7 SMOD When the tim er/counter 1 carry signal is used as a clock in mode 1, 
2 or 3 o f the serial port, this b it has the fo llow ing functions.
The serial port operation clock is reduced by 1/2 when the b it is 
" 0 "  fo r delayed processing. And when the b it is " 1 " ,  the serial port 
operation clock is normal fo r faster processing.
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Timer control register (TCON)

NAME ADDRESS . MSB 
7 6 5 4 3 2 1

LSB
0

TCON 88 H TF1 TR1 TFO TRO IE1 IT1 IEO ITO

BIT LOCATION FLAG FUNCTION

TCON.O I TO External in terrupt 0 signal used in level detect mode when this b it is 
" 0" ,  and in trigger detect mode when " 1 " .

TCON.1 IEO Interrupt request flag fo r external interrupt 0.
Bit is reset automatically when in terrupt is serviced. 
Bit can be set and reset by software when ITO = "1

TCON.2 IT1 External interrupt 1 signal used in level detect mode when this b it is 
" 0" ,  and in trigger detect mode when " 1 " .

TCON.3 IE1 Interrupt request flag fo r external interrupt 1.
Bit is reset automatically when in terrupt is serviced. 
Bit can be set and reset by software when IT1 = "1 " .

TCON.4 TRO Counting start and stop control b it fo r tim er/counter 0. 
T imer/counter 0 starts counting when this b it is "1 " ,  and stops 
counting when " 0" .

TCON.5 TFO Interrupt request flag fo r tim er in terrupt 0.
Bit is reset automatically when in terrupt is serviced.
Bit is set to  " 1 "  when carry signal is generated from  tim er/counter 0.

TCON .6 TR1 Counting start and stop control b it fo r tim er/counter 1. 
Timer/counter 1 starts counting when this b it is " 1 " ,  and stops 
counting when " 0" .

TCON.7 TF1 Interrupt request flag fo r tim er in terrupt 1.
Bit is reset automatically when in terrupt is serviced.
Bit is set to  " 1 "  when carry signal is generated from  tim er/counter 1.

r
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Serial port control register (SCON)

NAME ADDRESS MSB
7 6 5 4 3 2 1

LSB
0

SCON 98H SMO SM1 SM2 REN TB8 RB8 Tl Rl

BIT LOCATION FLAG FUNCTION

SCON.O Rl "End o f serial port reception" interrupt request flag.
This flag must be reset by software during in terrupt service routine. 
This flag is set after the eighth b it o f data has been received when in 
mode 0, or by the STOP b it when in any other mode. In mode 2 
or 3, however, Rl is not set if the RB8 data is " 0 "  w ith  SM2 = "1 " .  
Rl is set in mode 1 if STOP b it is received when SM2 = "1 " .

SCON.1 T l "End of serial port transmission" in terrupt request flag. This flag 
must be reset by software during interrupt service routine.
This flag is set after the eighth b it o f data has been sent when in 
mode 0 , or after the last b it of data has been sent when in any other 
mode.

SCON.2 RB8 The ninth b it of data received in mode 2 or 3 is passed to RB8 . 
The STOP b it is applied to  RB8 if SM2 = "0 "  when in mode 1 . 
RB8 can not be used in mode 0 .

SCON.3 TB8 The TB8 data is sent as the ninth data b it when in mode 2 or 3. 
Any desired data can be set in TB8 by software.

SCON.4 REN Reception enable control b it 
No reception when REN = "0 " .  
Reception enabled when REN = "1 " .

SCON .5 SM2 If the ninth b it of received data is " 0 "  w ith  SM2 = " 1 "  in mode 2 or 
3, the "end of reception" signal is not set in the Rl flag.
Nor is the "end of reception" signal set in the Rl flag if the STOP 
b it is not " 1 "  when SM2 = " 1 "  in mode 1 .

SCON.6 SM1 SMO | SM1 ; MODE i

0 j 0 | 0 | 8-bit shift register I/O

0 ' 1 ! 1 ' 8-bit UART variable baud rate• i •
SCON.7 SMO 1 ! 0 I 2 I 9-bit UART 1/32 X TA L1, 1/64 XTAL1 

i ! 1 baud rate__  1 _ 1 _ _ _ ___, i <
1 i 1 ' 3 ! 9-bit UART variable baud rate■ i i
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Interrupt enable register (IE)

NAME ADDRESS MSB
7 6 5 4 3 2 1

LSB
0

IE 0A8H EA - ET2 ES ET1 EX1 ETO EXO

BIT LOCATION FLAG FUNCTION

IE.0 EXO Interrupt control b it fo r external in terrupt 0. 
In terrupt disabled when b it is “ 0 " .
Interrupt enabled when b it is "1 " .

IE .1 ETO Interrupt control b it fo r tim er interrupt 0. 
Interrupt disabled when b it is “ 0 ". 
In terrupt enabled when b it is "1

IE.2 EX1 Interrupt control b it fo r external interrupt T. 
In terrupt disabled when b it is “ 0 ".
In terrupt enabled when b it is "1 " .

IE.3 ET1 Interrupt control b it fo r tim er interrupt 1. 
In terrupt disabled when b it is "0 ". 
In terrupt enabled when b it is “ 1".

IE.4 ES Interrupt control b it fo r serial port. 
Interrupt disabled when b it is "0 ". 
In terrupt enabled when b it is "1 " .

IE.5 ET2 Interrupt control b it fo r tim er interrupt 2. 
Interrupt disabled when b it is "0 ” . 
Interrupt enabled when b it is "1 " .

IE .6 - Reserved b it. The output data is " 1 " if the b it is read.

IE.7 EA Overall in terrupt control b it.
A ll interrupts are disabled when b it is "0 ” .
A ll interrupts are controlled by IE.0 thru IE.5 when b it is "1 " .



•  MSM80C154/83C154 •

Interrupt priority register (IP)

NAME ADDRESS MSB
7 6 5 4 3 2 1

LSB
0

IP 0B8H PCT - PT2 PS PT1 PX1 PTO PXO

BIT LOCATION FLAG FUNCTION

IP.0 PXO Interrupt p rio rity  b it fo r external in terrupt 0. 
P riority is assigned when b it is "1

IP.1 PTO Interrupt p rio rity  b it fo r tim er interrupt 0. 
P riority is assigned when b it is “ 1".

IP.2 PX1 Interrupt p rio rity  b it fo r external interrupt 1. 
P riority is assigned when b it is "1

IP.3 PT1 Interrupt p rio rity  b it fo r tim er interrupt 1. 
P riority is assigned when b it is "1 " .

IP.4 PS Interrupt p rio rity  b it fo r serial port. 
P riority is assigned when b it is "1 " .

IP.5 PT2 Interrupt p rio rity  b it fo r tim er interrupt 2. 
P riority is assigned when b it is "1 ".

IP .6 - Reserved b it. The output data is " 1 "  if the b it is read.

IP.7 PCT Priority in terrupt c ircu it control b it.
The p rio rity  register contents are valid and p rio rity  assigned 
interrupts can be processed when this b it is "0 " .  When the b it is 
"1 ” , the p rio rity  in terrupt circuit is stopped, and interrupts can only 
be controlled by the in terrupt enable register (IE).
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Program status word register (PSW)

NAME ADDRESS MSB
7 6 5 4 3 2 1

LSB
0

PSW ODOH CY AC F0 RS1 RSO OV FI P

BIT LOCATION FLAG FUNCTION

PSW.O P Accumulator (ACC) parity indicator.
" 1 "  when the " 1 "  b it number in the accumulator is an odd number, 
and " 0"  when an even number.

PSW.1 F1 User flag which may be set to " 0 "  or " 1 "  as desired by the user.

PSW .2 OV Overflow flag which is set if the carry C6 from  b it 6 o f the ALU  or 
CY is " 1 "  as a result o f an arithmetic operation. The flag is also 
set to  " 1 " if the resultant product of executing a m ultip lication 
instruction (MUL AB) is greater than OFFH, but is reset to  “ 0 ”  
if the product is less than or equal to OFFH.

PSW.3 RSO RAM register bank switch

RS1 RSO BANK RAM ADDRESS

0 0 0 00H — 07H

PSW .4 RS1 0 1 1 08H — 0FH

1 0 2 10H -  17H

1 1 3. 18H -  1FH

PSW .5 FO User flag which may be set to  " 0 "  or " 1 "  as desired by the user.

PSW .6 AC Auxiliary carry flag.
This flag is set to  " 1 "  if a carry C3 is generated from  b it 3 of the 
ALU as a result o f executing an arithmetic operation instruction. 
In all other cases, the flag is reset to "0 " .

PSW.7 CY Main carry flag.
This flag is set to  " 1 "  if a carry C7 is generated from  b it 7 of 
the ALU  as result o f executing an arithm etic operation instruction. 
If a carry C7 is not generated, the flag is reset to  "0 " .
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I/O  control register (IOCON)

NAME ADDRESS MSB
7 6 5 4 3 2 1

LSB
0

IOCON 0F8H WDT T32 SERR IZC P3HZ P2HZ P1HZ ALF

BIT LOCATION FLAG FUNCTION

IOCON.O ALF If CPU power down mode (PD, HPD) is activated w ith  this b it set to 
" 1 " , the outputs from  ports 0 ,1 ,2 ,  and 3 are switched to floating 
status.
When this b it is "0 " ,  ports 0, 1 ,2 , and 3 are in ou tput mode.

IOCON.1 P1HZ Port 1 becomes a high impedance input port when this b it is "1 " .

IOCON.2 P2HZ Port 2 becomes a high impedance input port when this b it is "1 " .

IOCON.3 P3HZ Port 3 becomes a high impedance input port when this b it is "1 " .

IOCON .4 IZC The 10 kohm pull-up resistance for ports 1 ,2 , and 3 is switched o ff 
when this b it is " 1 " , leaving only the 100 kohm pull-up resistance.

IOCON.5 SERR Serial port reception error flag.
This flag is set to  " 1 "  if an overrun or framing error is generated 
when data is received at a serial port.
The flag is reset by software.

IOCON .6 T32 Timer/counters 0 and 1 are connected serially to form  a 32-bit 
tim er/counter when this b it is set to  " 1 ".
TF1 of TCON is set if a carry is generated in the 32-bit tim er/counter.

IOCON.7 WDT Watchdog tim er mode is set when this b it is set to  "1 " .  And if TF1 
is set to "1 "  after watchdog tim er mode has been set, the CPU is 
reset and the program is executed from  address 0 .
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Timer 2 control register (T2CON)

NAME ADDRESS MSB
7 6 5 4 3 2 1

LSB
0

T2CON 0C8H TF2 EXF2 RCLK TCLK EXEN2 TR2 C/T2 CP/RL2

BIT LOCATION FLAG FUNCTION

T2CON.O CP/RL2 Capture mode is set when TCLK + RCLK = " 0 "  and CP/RL2 = "1 
16-bit auto reload mode is set when TCLK + RCLK = “ 0 "  and 
CP/RL2 = "0 " .
CP/RL2 is ignored when TCLK + RCLK = "1

T2CON.1 C/T2 Timer/counter 2 count clock designation control b it.
The internal clocks (XTAL1 *2 -r 12, XTAL1 *2 -r 2) are used when 
this b it is "0 ” , and the external clock applied to the T2 pin is passed 
to tim er/counter 2 when the b it is “1

T2CON.2 TR2 Timer/counter 2 counting start and stop control b it.
Timer/counter 2 commences counting when this b it is " 1 "  and stops 
counting when " 0".

T2CON.3 EXEN2 T2EX tim er/counter 2 external control signal control b it. 
Input of the T2EX signal is disabled when this b it is "0 " ,  and 
enabled when "1 " .

T2CON.4 TCLK Serial port transmit c ircu it drive clock control b it.
Timer/counter 2 is switched to baud rate generator mode when this 
b it is " 1 " ,  and the tim er/counter 2 carry signal becomes the serial 
port transmit clock.
Note, however, that the serial ports can only use the tim er/counter 2 
carry signal in serial port modes 1 and 3.

T2CON.5 RCLK Serial port receive circuit drive clock control b it.
T imer/counter 2 is switched to  baud rate generator mode when this 
b it is " 1 " ,  and the tim er/counter 2 carry signal becomes the serial 
port receive clock.
Note, however, that the serial ports can only use the tim er/counter 2 
carry signal in serial port modes 1 and 3.

T2CON.6 EXF2 Timer/counter 2 external flag.
This b it is set to  " 1 "  when the T2EX tim er/counter 2 external 
control signal level is changed from  " 1 "  to " 0 "  while EXEN2 = "1 " .  
This flag serves as the tim er in terrupt 2 request signal. If an interrupt 
is generated, EXF2 must be reset to " 0 "  by.software.

T2CON.7 TF2 Timer/counter 2 carry flag.
This b it is set to  " 1 "  by a carry signal when tim er/counter 2 is in 
16-bit auto reload mode or in capture mode.
This flag serves as the tim er in terrupt 2 request signal. If an interrupt 
is generated, TF2 must be reset to " 0 "  by software.
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LIST OF INSTRUCTIONS

LIST OF INSTRUCTION SYMBOLS
A
AB
AC
B
C
DPTR
PC
Rr
SP
AND
OR
XOR

X
/
(X)
((X))
#
@

*

<
>
b it address 
code address 
data
relative offset 
direct address

Accumulator
Register pair
Auxiliary carry flag
Arithm etic operation register
Carry flag
Data pointer
Program counter
Register indicator (r = 0 ~ 7)
Stack pointer 
Logical product 
Logical sum 
Exclusive OR 
Addition 
Subtraction 
M ultip lication 
Division
Denotes the contents of X
Denotes the contents o f address determined by the contents of X
Denotes the immediate data
Denotes the indirect address
Equality
Non equality
Substitution
Substitution
Negation
Smaller than
Larger than
RAM and the special function register b it specifier address (b0 ~  b 7) 
Absolute address (A 0 ~  A j 5)
Immediate data ( l0 ~  l 7 )
Relative jum p address offset value (R0 ~ R7)
RAM and the special function register byte specifier address (a0 ~  a7)
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MSM80C154/MSM83C154 INSTRUCTION TABLE

\ l

H \
0

0000
1

0001
2

0010
3

0011
4

0100
5

0101
6

0110
7

0 111

0
0000 NOP

^  AJMP 
address 11 

. (Page 0)
LJMP 

address 16 
k

RR A IN C A
r

INC
direct INC @R0 INC @R1

1
0001

JBC b it, ^  
rel 

k

" a c a l l
address 11 

k (Page 0)

LCALL 
address 16 RRC A DEC A

r
DEC
direct DEC @R0 DEC @R1

2
0010

JB b it, 
rel

k__......

^  AJMP 
address 11 
 ̂ (Page 1)

RET

k _________

RL A
r

ADD A, 
#data

V
ADD A, 

direct
ADD A, 

@R0
ADD A, 

@R1

3
0011

JNB b it, 
rel

k,___________

~ A C A L L  
address 11 

^(Page 1)
RETI

k ________

RLC A
v

ADDC A,
#data

r
ADDC A, 

direct
ADDC A, 

@ RO
ADDC A, 

@R1

4
0100

Y
JC b it, 

rel
k___________

*  AJMP 
address 11 

. (Page 2)
ORL 

direct, A
L .  _

ORL ^
direct,

^  #data
^ O R L  A,

#data

r
ORL A , 
direct

ORL A, 
@ RO

ORL A, 
@R1

5
0101

Y

JNC rel 

k

" a c a l l
address 11 

^(Page 2)
AN L

direct, A
i

A N L ^
direct,

^  #data

T
A N L A,

#data

r
A N L A, 
direct

A N L A, 
@ RO

A N L A, 
@R1

6
0110 JZ rel 

k

^  AJMP 
address 11 

MPage 3 ) j

[A C A L L  1
address 11 

^(Page 3)

r
X R L

direct, A
L

XR L 1
direct,

^  #data

V .........
X R L A,
#dat^

r
X R L A, 
direct

X R L A, 
@R0

X R L A, 
@R1

7
0 111

Y
JNZ rel

r
ORL C,

b it
JMP

@A+DPTR 
k

^M O V  A,
#data

MOV ^  
direct, 

^# da ta
^ O V  @ RO, 

#data

V
MOV @R1, 

#data

8
1000 SJMP rel 

k

"  AJMP 
address 11 

(Page 4)
I AN L C,

bit
k

MOVC A, 
@ A+PC 

k
DIV AB

A

MOV 1  
direct 1 , 

^direct 2

r  MOV 
direct, 

k  @ RO

r  MOV 
direct, 

^  @R1

9
1001

MOV ^  
DPTR

#data 16

[ A C A LL 
address 11 { 

L (Page 4)

Y
MOV b it,

L C

MOVC A, 
@A+DPTR
k

r
SUBB A,

#data

r
SUBB A, 

direct
SUBB A, 

@R0
SUBB A, 

@R1

A1010

►
O RAL C, b it

\ AJMP 
address 11 
^ (Page 5)

V
MOV C, 

b it
INC

DPTR
k

M UL AB 

A

r
MOV @ RO, 

direct 
k

r
MOV @R1, 

direct 
k

, B 
1011

► H
A N L C ,b it 

k

r A C A LL 
address 11 
L (Page 5)

r
CPL b it CPL C

CJNE A ,^  
#data,

k rel

CJNE A? 
direct, 

rel

CJNE @R0?
#data,

k rel

CJNE (SRI? 1
#data,

^  rel

c
1100

V----------
PUSH
direct

k

r
AJMP

address 11 
. (Page 6 )

r  ~
CLR b it CLR C

------ ---- -

SWAP A XCH A, 
direct

XCH A, 
@R0

XCH A, 
@R1

D
1101

r
POP

direct
k

^ A C A LL 
address 11 

. (Page 6)

r
SETB bit SETB C DA A

DJNZ  ̂
direct, 

k rel
XCHD A, 

@ RO
XCH A, 

@R1

E
1 1 1 0

MOVX A, 
@DPTR 

k

^ AJMP 
address 11 
k (Page 7)

MOVX A, 
<® RO 

k
MOVX A, 

C«>R1 
k

CLR A
r
MOV A, 

direct
MOV A, 

@ RO
MOV A, 

@R1

F
1111

MOVX 
@D P TR ,A

k____ _

V A C A LL 
address 11 

(Page 7)
MOVX 
@R0, A

k ...

MOVX 
C^R1, A

k̂ ._ _ „
CPL A ^  MOV 

direct, A
MOV 

@ RO, A
MOV 

@R1, A

r2 BYTE 3 BYTE ^
MNEMONIC

^2 CYCLE 4 CYCLEJ
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\ l
H\

8
1000

9
1001

A
1010

B
1011

C
1100

D
1101

E
1 1 1 0

F
1 1 1 1

0
0000 INC R0 INC R1 INC R2 INC R3 INC R4 INC R5 INC R6 INC R7

1
0001 DEC RO DEC R1 DEC R2 DEC R3 DEC R4 DEC R5 DEC R6 DEC R7

2
0010

ADD A, 
RO

ADD A, 
R1

ADD A, 
R2

ADD A, 
R3

ADD A, 
R4

ADD A, 
R5

ADD A, 
R6

ADD A, 
R7

3
0011

ADDC A, 
RO

ADDC A, 
R1

ADDC A, 
R2

ADDC A, 
R3

ADDC A, 
R4

ADDC A, 
R5

ADDC A, 
R6

ADDC A, 
R7

4
0100

ORL A, 
RO

ORL A, 
R1

ORL A, 
R2

ORL A, 
R3

ORL A, 
R4

ORL A, 
R5

ORL A, 
R6

ORL A, 
R7

5
0101

A N L A, 
RO

A N L A, 
R1

A N L A, 
R2

A N L A, 
R3

A N L A, 
R4

A N L A, 
R5

A N L A, 
R6

A N L A, 
R7

6
0110

X R L A, 
RO

X R L A, 
R1

X R L A, 
R2

XR L A, 
R3

XR L A, 
R4

XR L A,

L R5

h
X R L A,

R6I
X R L A, 

R7

7
0 111

r
MOV RO, 

#data

r
MOV R1, 

#data

r
MOV R2,

#data

V
MOV R3,

#data

f
i MOV R4,

#data

r
j MOV R5, 
s #data

r
j MOV R6,

#data
I

r
MOV R7, 

#data

8
1000

r  MOV 
direct,

k R0

MOV
direct,

k R1

r  MOV 
direct, 

k R2

^ MOV 
direct, 

L R3

r  MOV 
direct,

k R4

Y MOV 
! direct,
k R5

r mov
direct,

K R6

r MOV 
direct,

l R7
9

1001
SUBB A, 

RO
SUBB A, 

R1
SUBB A, 

R2
SUBB A, 

R3
SUBB A, 

R4
j SUBB A, 
| R5

SUBB A, 
R6

SUBB A, 
R7

A
1010

V
MOV RO, 

direct
k

r
MOV R1, 

direct
k

r
MOV R2, 

direct
k

r
MOV R3, 

direct 
k

r  r
MOV R4, MOV R5, 

direct > direct
k k

r
MOV R6, 

direct 
k

r
MOV R7, 

direct 
L

B
1011

CJNE RO?
#data,

k rel

CJNE R l7
#data,

k rel

CJNE R2?
#data,

k rel

CJNE R3?
#data,

k rel

CJNE R4?
#data,

^ i rel

[ CJNE R5?
#data,

^ rel

CJNE R6?
#data,

k rel

CJNE R7? 
#data,

L re'
C

1100
XCH A, 

RO
XCH A, 

R1
XCH A, 

R2
XCH A, 

R3
XCH A, 

R4
XCH A, 

R5
XCH A, 

R6
XCH A, 

R7

D
1101

V
DJNZ RO 

rel
k_______

V
DJNZ R1 

rel
k ___

DJNZ R2, 
rel

Ik______

r
DJNZ R3, 

rel
k_______

V
DJNZ R4, 

rel
k_______

pr---------
DJNE R5, 

rel
k

r
DJNE R6, 

rel 
k

r
DJNE R7, 

rel
k

E
1 1 1 0

MOV A, 
RO

MOV A, 
R1

MOV A, 
R2

MOV A, 
R3

MOV A, 
R4

MOV A, 
R5

MOV A, 
R6

MOV A, 
R7

F
1 1 1 1

MOV RO, 
A

MOV R1, 
A

MOV R2, 
A

MOV R3, 
A

MOV R4, 
A

MOV R5, 
A

MOV R6, 
A

MOV R7, 
A
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INSTRUCTION SET DETAILS
T

yp
e

Mnemonic
Instruction Code

Bytes Cycles Description
D 7  Dg D 5  D4 D 3  D j  D j  Do

A
irt

hm
et

ic
 o

pe
ra

tio
n 

in
st

ru
ct

io
ns

AD D  A , Rr 0  0  1 0  1 r2 r, r0. 1 1 (AC), (0V), (C), (A) *-(A)+(Rr)

ADD A, direct 0  0  1 0  0  1 0  1
B'j 36 85 84 83 82 3 i 3 o

2 1 (AC), (0V), (C), (A) «- (A) + (direct 
address)

ADD A,@ Rr 0  0  1 0  0  1 1 r 0 1 1 (AC), (0V), (C), (A) «- (A)+((R r))

A D D A , #data 0  0  1 0. 0  1 0  0
I7 U  J s I4 I3 12 11 10

2 1 (AC), (0V), (C), (A) «- (A )+#data

ADDC A, Rr 0  0  1 1 1 r2 r 2 r 0 1 1 (AC), (0V ), (C), (A) «- (A)+(C)+(Rr)

ADDC A, direct 0  0  1 1 0  1 0  1
87 36 3 s 84 83 B2 3 i 3 o

2 1 (AC), (0V), (C), (A) <- (A)+(C) + (direct 
address)

ADDC A,@ Rr 0  0  1 1 0  1 1 ro 1 1 (AC), (0V), (C), (A) «- (A)+(C)+((Rr))

ADDC A, #data 0  0  1 1 0  1 0  0
I7 16 I5 U  U  I 2 I 1 U

2 1 (AC), (0V), (C), (A) -  (A)+(C)+#data

SUBB A, Rr 1 0  0  1 1 r2 r i r0 1 1 (AC), (0V), (C), (A) «- (A )-((C ))+ ((R r))

SUBB A, direct 1 0  0  1 0  1 0  1
87 36 3 s a 4 83 3 2 a l a o

2 1 (AC), (OV), (C), (A) <- (A )-((C )+ (d irec t 
address))

SUBB A,@ Rr 1 0  0  1 0  1 1 r0 1 1 (AC), (OV), (C), (A) <- (A )-((C )+ ((R r))

SUBB A, #data 1 0  0  1 0  1 0  0  
I7 16 I 5 I4 J3 I 2 I 1 Jo

2 1 (AC), (OV), (C), (A) «- (A )-((C )+#da ta )

M UL AB 1 0  1 0  0  1 0  0 1 4 (AB) <- (A) x (B)

D IV  AB 1 0  0  0  0  1 0  0 1 4 (A) quotient, (A )/(B)
(B) remainder IA I /1BI

DA A 1 1 0  1 0  1 0  0 1 1 When the contents o f accumulator bits 
0 thru 3 are greater than 9, or when 
auxiliary carry (AC) is 1 ,6  is added to 
bits 0 thru 3. Bits 4 thru 7 are then ex
amined, and when bits 4 thru 7 fo llo w 
ing compensation of lower bits 0 thru 
3 is greater than 9, or when carry (C) 
is 1 ,6  is added to bits 4 thru 7. As a 
result, the carry flag can be set, but 
cannot be cleared.

I 
A

cc
um

ul
at

io
n 

op
er

at
io

n 
I 

in
st

ru
ct

io
ns

CLR A 1 1 1 0  0  1 0  0 1 1 (A) «- 0

CPL A 1 1 1 1 0  1 0  0 1 1 (A) * ~ T a T

RL A 0 0 1 0 0 0 1 1 1 1 Accumulator

r c l H “ T - i “ M * - l * - M ~  1-
| 7 0

RLC A 0 0 1 1 0 0 1 1 1 1 Accumulator

r f c H - M - M H H H - h

1_____  7 _ . _  _ o
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INSTRUCTION SET DETAILS (CONT.)
Q)a Instruction Code

Bytes Cycles>
I-

Mnemonic
d 7 d 6 D s d 4 d 3 d 2 D! Do

ipuun

RR A 0 0 0 0 0 0 1 1 1 1

0

Accumulator
co - -> - - - —► -
CD

® £ 7 0
Q- Xo .9

s i RRC A 0 0 0 1 0 0 1 1 1 1 Accumulator

| 1 r£D - - -> —► —> —> —*
* l i

DO I 7 0 !Io
<

SWAP A 1 1 0 0 0 1 0 0 1 1 (A 4 , ) - ( A . 0 ~ 3)

INC A 0 0 0 0 0 1 0 0 1 1 (A) *- (A)+1

INC Rr 0 0 0 0 1 r2 r i r0 1 1 (Rr) - (Rr)+1

c '

INC direct 0
a7

0
a6

0
a5

0
a4

0
a3

1
a2

0
ai

1
ao

2 1 (direct address) <- (direct address)+1

0)
E0} INC @Rr 0 0 0 0 0 1 1 r0 1 1 ((Rr)) <- ( (Rr))+1

§ INC DPTR 1 0 1 0 0 0 1 1 1 2 (D P T R )- (DPTR)+1

ca>
s0)
a

DEC A 0 0 0 1 0 1 0 0 1 1 (A) - ( A ) - - 1

DEC Rr 0 0 0 1 1 r 2 ri r0 1 1 (Rr) - (R r)—1
c

DEC direct 0
a7

0
a6

0
a5

1
a4

0
a3

1
a2

0
3\

1
a0

2 1 (direct address) — (direct address)—!

DEC @Rr 0 0 0 1 0 1 1 r0 1 1 ((R r))-*- ((R r))—1

A N L A, Rr 0 1 0 1 1 r2 ri r 0 1 1 (A) <- (A) AND (Rr)

A N L A, direct 0
a?

1
&6

0
as

1
a4

0
a3

1
a2

0
3i

1
a0

2 1 (A) — (A) AND (direct address)

A N L A, @Rr 0 1 0 1 0 1 1 r0 1 1 (A) <- (A) AND ((Rr))

V>
C
o
(J

A N L A, #data 0 
I 7

1
L

0
Is

1
l 4

0 
13

1
l 2

0
l l

0
lo

2 1 (A) -  (A) AND #data

D
v>
C

A N L direct, A 0
a7

1
36

0
a5

1
a4

0
a3

0
a2

1
ai

0
a0

2 1 (direct address) —  

AND (A)
(direct address)

C
o
toV-
0>
ao

A N L direct,
#data

0
a7
l 7

1
a6
U

0
as
Is

1
a4
*4

0
a3
13

0
a2
l 2

1
ai
l i

1
a0
10

3 2 (direct address) —  

AND #data
(direct address)

15
o

ORL A, Rr 0 1 0 0 1 r2 ri r0 1 1 (A) < -  (A) OR (Rr)
CD
O
-J ORL A, direct 0

a7
1
a6

0
a5

0
a4

0
a3

1
a2

0
ai

1
a0

2 1 (A) —  (A) OR (direct address)

ORL A,@ Rr 0 1 0 0 0 1 1 r 0 1 1 (A) <- (A) OR ((Rr))

ORL A, #data 0
l 7

1
U

0 
15

0
u

0 
13

1
I 2

0
li

0
lo

2 1 (A) -  (A) OR #data
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INSTRUCTION SET DETAILS (CONT.)
0) Instruction CodeQ. BytesCycles Description>

D 7 d 6 D s d 4 d 3 D a Di Do

ORL direct, A 0 1 0 0 0 0 1 0 2 1 (direct address) <- (direct address) OR
a7 a6 as a4 a3 a2 ai ao (A)

ORL direct, 0 1 0 0 0 0 1 1 3 2 (direct address) <- (direct address) OR
#data a 7 a6 as a4 a3 a2 ai So #data

<n C I 7 I 6 Is I4 l 3 12 l i 10

UD
XR L A, Rr 0 1 1 0 1 r 2 f 1 r 0 1 1 (A) <- (A) XOR (Rr)

toC XRL A, direct 0 1 1 0 0 1 0 1 2 1 (A) 4-  (A) XOR (direct address)
c a7 a6 as a4 a3 a2 ai ao

CO XRL A, @Rr 0 1 1 0 0 1 1 r0 1 1 (A) «- (A) XOR ((Rr))
a
o XRL A, #data 0 1 1 0 0 1 0 0 2 1 (A) 4-  (A) XOR #data
"(5o I 7 I 6 Is 14 13 12 l i 10
03o XR L direct, A 0 1 1 0 0 0 1 0 2 1 (direct address) «- (direct address)

a7 a6 as a4 a3 a2 ai a0 XOR (A)

XR L direct, 0 1 1 0 0 0 1 1 3 2 (direct address) 4-  (direct address) XOR
#data a7 a6 as a4 a3 a2 3i So #data

l 7 I 6 Is I4 13 12 l l 10

</>c MOV A, #data 0 1 1 1 0 1 0 0 2 1 (A) 4-  #data
o l 7 u Is U 13 l 2 l l lo
o

MOV Rr, #data 0 1 1 1 1 r2 r 1 r0 2 1 (R r)+ -#da ta
toC l 7 I 6 Is 14 13 12 l i 10
03C MOV direct, 0 1 1 1 0 1 0 1 3 2 (direct address) 4-  #data

#data a7 a6 a$ a4 S3 a2 ai a0
03 l 7 >6 Is 14 l 3 12 l i lo

co
*o MOV @Rr, #data 0 1 1 1 0 1 1 r0 2 1 (Rr)) 4-  #data
03■Mca l 7 U Is I4 l 3 12 l i 10

T* MOV DPTR, 1 0 0 1 0 0 0 0 3 2 (DPTR) #data 16
E #data 16 lis 114 113 112 111 110 19 >8E l 7 u Is I4 I 3 12 l i 10

CLR C 1 1 0 0 0 0 1 1 1 1 (C )4 -0

SETB C 1 1 0 1 0 0 1 1 1 1 ( C ) 4 1

c
.2 CPL C 1 0 1 1 0 0 1 1 1 1 (c )-(c l
oD AN L C, b it 1 0 0 0 0 0 1 0 2 2 (C) 4- (C) AND (bit address)
toC b 7 b6 b 5 b4 b3 b2 bi bo

cO A N L C ,/b it 1 0 1 1 0 0 0 0 2 2 (C) 4- (C) AND (bit address)
CO b 7 b6 b 5 b4 b3 b2 bi b0
03a
o ORL C, b it 0 1 1 1 0 0 1 0 2 2 (C) 4-  (C) OR (bit address)
03ro b 7 b6 b 5 b4 b3 b 2 bi b 0

>'■ ORL C ,/b it t 0 1 0 0 0 0 0 2 2 (C) 4-  (C) OR (bit address)
CO
O

b7 b6 b 5 b4 b3 b2 bi bo

MOV C, b it 1 0 1 0 0 0 1 0 2 1 (C) 4-  (bit address)
b7 b6 b 5 b4 b3 b2 bi b0
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INSTRUCTION SET DETAILS (CONT.)
0) Instruction Code
Q. Bytes Cycles Description>- m n e m u m i ;

\ - d 7 d6D s D4 D 3 d 2 D » D0

MOV b it, C 1 0 0 1 0 0 1 0 2 2 (b it address) «- (C)
b 7 b6 b s b4 b 3 b2 bi b0

SETB b it 1 1 0 1 0 0 1 0 2 1 (bit address)« -  1

O  C
b 7 b. b s b4 b3 b2 b, b o

o
co •“ CLR bit 1 1 0 0 0 0 1 0 2 1 (b it address) 00) ^  
9- 2 b 7 b * b 5 b4 b3 b 2 b, b o
O 4-
-  £  
CQ CPL bit 1 0 1 1 0 0 1 0 2 1 (bit address) < -  (b it address)

b 7 b6 b 5 b4 b 3 b 2 b i b0

MOV A, Rr 1 1 1 0 1 r 2 r i r 0 1 1 (A) <- (Rr)

MOV A, direct 1 1 1 0 0 1 0 1 2 1 (A) <- (direct address)
a7 36 as a4 a3 a2 a i a0

MOV A, @Rr 1 1 1 0 0 1 1 r o 1 1 (A) +- ( (Rr))

C
MOV Rr, A 1 1 1 1 1 r2 r i r0 1 1 (Rr) -  (A)

O
u MOV Rr, direct 1 0 1 0 1 r 2 f i r0 2 2 (Rr) <- (direct address)
3
tt

a7 ae 35 a4 a3 a2 ai ao
C MOV direct, A 1 1 1 1 0 1 0 1 2 1 (direct address) (A)
<Bis a7 36 as a4 a3 a2 3l ao
cro MOV direct, Rr 1 C L 0 0 1 r2 r i r0 2 2 (direct address) *- (Rr)
(0 a7 36 3s a4 a3 a2 a i a0
CD

Q MOV direct, 1 0 0 0 0 1 1 r o 2 2 (direct address) ((Rr))
@Rr a7 36 a5 a4 a3 a2 3i a0

MOV @Rr, A 1 1 1 1 0 1 1 ro 1 1 ( ( R r ) ) - ( A )

MOV @Rr, 1 0 1 0 0 1 1 r0 2 2 ((Rr)) (direct address))
direct a7 a6 as a4 a3 a2 ai ao

-s ^ MOVC A, 1 0 0 1 0 0 1 1 1 2 (A) <- ((A) + (DPTR))
8 o
s s

@A+DPTR

to £ MOVC A,@A+PC 1 0 0 0 0 0 1 1 1 2 (PC) (PC) +  1
(A) < -  ((A) +  (PC))

<D XCH A, Rr 1 1 0 0 1 r2 ri r0 1 1 (A) ^  (Rr)
c c to O XCH A, direct 1 1 0 0 0 1 0 1 2 1 (A) (direct address)
u  £  
x  5 a? a6 3s a4 a3 a2 ai a0

ro &  
to .E XCH A, @Rr 1 1 0 0 0 1 1 r  0 1 1 (A) ^  ( (Rr))

Q
XCHD A, @Rr 1 1 0 1 0 1 1 ro 1 1 (A 0 ~  3) —  « R r „~ 3))
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INSTRUCTION SET DETAILS (CONT.)
a>
a Mnemonic

Instruction Code
Bytes Cycles Description>

h- D 7 D( Ds D4 D 3 D 2 D j Do

PUSH direct 1 1 0 0 0 0 0 0
37 a  ̂ 85 84 83 82 3 i a0

2 2 (SP) -  (SP)+1 
( (SP)) < - (direct address)

POP direct 1 1 0 1 0 0 0 0
3 j  36 3s a 4 a 3 a 2 a l a 0

2 2 (direct address) « - ((SP)) 
(SP)« - (SP)—1

</>
C
o
o
3

A C A LL addr 11 A 10A 9 Ag 1 0 0 0 1
A 7 A (f A s  A 4 A 3 A 2 A j  A o

2 2 (PC) < - (PC)+2 
(SP)<- (SP)+1 
( (S P ) )^ (P C ,~ ,)  
(SP) -  (SP)+1 
( (S P ))* -(P C ,~ 15)
( PC0 10 ) A o ~  10

c~
(U
c

3
o

-O
3

in

LC A LLadd r 16 0 0 0 1 0 0 1 0
A l 5 A 14 A 13 A 12 A l l  A 10A 9 Ag  
A 7 A $  A 5 A 4 A 3 A 2 A i  A o

3 2 (PC) <- (PC)+3 
(SP) <- (SP)+1 
((S P ))M P C 0~ 7) 
(SP) <- (SP)+1 
< (S P » ^ (P C ,~ 15)
( PC© ~  1 5 ) Ao ~  1 S

R E T 0 0 1 0 0 0 1 0 1 2 (P C ,~ ls )« -((S P »  
(SP) <- (SP>—1 
(P C o ~ 7 )- ((S P »  
(SP) 7-  (SP)—1

R E T I 0 0 1 1 0 0 1 0 1 2 (P C ,~ ls )^ ( (S P ) )  
(SP) — (SP)—1 
(PC0~ , ) ^ ( ( S P ) )  
(SP) <- (SP)—1

</>c

AJMP addr 11 A 10A 9 Ag 0 0 0 0 1
A 7 A $  A s  A 4 A 3 A 2 A i  A o

2 2 (P C ) 7-  (P C )+ 2  
(PCo ~ i o ) ■*“  A o  ~ io

o
O
3
to
C

LjM P addr 16 0 0 0 0 0 0 1 0 
A 15A 14A 13A 12A 11A 10A 9 Ag
A 7 Ao As A 4 A 3 A 2 A i  A o

3 2 (PCo ~ i s ) ' < - A o ~ is

a
E
3

SJMP rel 1 0  0  0  0  0  0  0 
R 7 Rg R s R 4 R 3 R 2 R i  Ro

2 2 (PC) < - (PCI+2
(PC) <- (PC)+relative offset

JMP @A+DPTR 0 1 1 1 0  0  1 1 1 2 (PC) -  (A)+(DPTR)

V)
C
o
a
3
S

CJNE A, direct, 
rel

1 0  1 1 0  1 0  1

87 36 85 84 83 32 81  3o
R 7 R 6 R 5 R 4 R 3 R 2 R i  R o

3 2 (PC) (PC)+3
IF (A) *  (direct address)
THEN
(PC )« - (PC)+relative offset 
IF (A) <  (direct address) 
THEN

(C) « - 1
ELSE

( C ) - 0
C

szoc
(0V-
03

CJNE A , #data, 
rel

1 0  1 1 0  1 0  0 
17 U  Is I4 I3 I 2 l l  lo 

R 7 R 6 R s  R 4 R 3 R 2 R i  R o

3 2 (PC) +- (PC)+3 
IF (A) *  #data 
THEN
(PC)« - (PC)+relative offset 
IF (A) <  #data 
THEN

( 0 ^ 1
ELSE

(C) - 0
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INSTRUCTION SET DETAILS (CONT.)

& Instruction Code
Cycle Description>

h*
mnemonic

D 7 D5 D 5 D4 D 3 D 2 D j D 0
Bytes

CJNE Rr, #data, 
rel

1 0 1 1 1 r2 r j r0
I7 U I 5 I4 I 3 U I© 

R 7 R 6 R 5 R 4 R 3 R j R i R 0

3 2 (PC) <- (PC)+3
IF ((Rr)) *  #data
THEN
(PC )«- (PC)+relative offset 
IF ((Rr)) <  #data 
THEN

(0 - 1
ELSE

(C ) '-O

CJNE @Rr, 
#data, rel

1 0 1 1 0 1 1 r0
I7 «6 Is I4 «3 l 3 l l  lo 

R 7 R g R 5 R 4 R 3 R 2 R 1 Ro

3 2 (PC) -  (PC)+3
IF ((Rr)) + #data
THEN
(PC) — (PC)+relative offset 
IF ((Rr)) <  #data 
THEN

(C) -  1
ELSE

■ ( 0 - 0

Ui
C
o
o
D

d j n z Rr, rel 1 1 0 1 1 r2 r i r0 
R 7 R6 Rs R4 R 3 R 2 R i Ro

2 2 (PC) -  (PC1+2 
(Rr) <- (R r)—1 
IF (Rr) # 0 
THEN
(PC) <- (PC)+relative offset

C

JCoc
tos_CQ

DJNZ direct, rel 1 1 0  1 0  1 0  1
87 3g 85 84 83 82 3i 3o

R 7 R6 R s R 4 R 3 R 2 R i R o

3 2 (PC) -  (PC)+3
(direct address) <- (direct address) —1 
IF (direct address) * 0 
THEN
(PC) — (PC)+relative offset

JZ rel 0 1  1 0 0 0 0 0
R 7 R6 Rs R4 R 3 R2 R i Ro

2 2 (PC) ^  (PC)+2 
IF (A) = 0 
THEN
(PC) *- (PC)+relative offset

JNZ rel 0 1 1 1 0 0 0 0
R 7 Rg R 5 R 4 R 3 R 2 R i R o

2 2 (PC) •>- (PCI+2 
IF (A) tO  
THEN
(PC) <- (PC)+relative offset

JC rel 0 1 0 0 0 0 0 0
R 7 R6 R 5 R4 R3 R2 R i Ro

2 2 (PC) (PC)+2 
IF ( 0  =  1 
THEN
(PC) <- (PC)+relative offset

JNC rel 0 1 0 1 0 0 0 0 
R 7 Rg R 5 R4 R 3 R2 R i R o

2 2 (P C ) (P C )+ 2  
IF ( 0  = 0 
THEN
(PC) <- (PCl+relative offset

JB b it, rel 0 0 1  0 0 0 0 0
b 7 b6 bs b4 b3 b2 b i bo 
R 7 Rg Rs R4 R 3 R2 R i Ro

3 2 (PC )«- (PC)+3
IF (bit address) = 1
THEN
(PC) (PC)+relative offset

JNB bit, rel 0 0 1  1 0 0 0 0
b7 bg bs b4 b3 b2 b j bo 
R 7 Rg Rs R4 R 3 R 2 R i R o

3 2 (PC) (PC)+3
IF (bit address) = 0
THEN
(PC) +- (PC)+relative offset
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INSTRUCTION SET DETAILS (CONT.)
0)a Mnemonic

Instruction Code
Cycle Description>

D , d 6 P5 D4 d 3 D2 D, Do

B
ra

nc
h

in
st

ru
ct

io
ns JBC b it, rel 0 0 

b 7 b6 
R? R 6

0 1 0
bs b4 b3 
Rs R 4 R3

0 0 
b2 b j
R 2 R i

0
bo
Ro

3 2 (PC )«- (PC)+3
IF (bit address) = 1
THEN
(bit address)«- 0
(PC) (PC)+relative offset

>
O oo MOVX A, @Rr 1 1 1 0 0 0 1 1 2 (A) -  ((Rr)) EXTERNAL RAM
E £■ d) o 
E MOVX A, @DPTR 1 1 1 0  0 0 0 0 1 2 (A) «- UOPTR)) EX TE R N AL RAM

<5 2
C MOVX @Rr, A 1 1 1 1 0 0 1 r0 1 2 (Rr) (A) EXTERNAL RAM

X111 MOVX @DPTR, A 1 1 1 1 0 0 0 0 1 2 ((DPTP)) <- (A) EXTERNAL RAM

O
th

er
in

st
ru

ct
io

ns NOP 0 0 0 0 0 0 0 0 1 1 (PC) (PC)+1
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ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings

Parameter Symbol Conditions Rating Unit

Supply voltage Vcc Ta = 25 °C -0 .5  ~  7 V

Input voltage V| Ta = 25 °C -0 .5  -  Vcc + 0.5 V

Storage temperature Tstg —55 ~  + 150 °C

Operational Range

Parameter Symbol Conditions Rating Unit

Supply voltage Vcc *1 fosc = DC-16 MHz 2.5 ~  6 V

Memory hold voltage Vcc 2 ~  6 V

Ambient temperature Ta -4 0  ~  + 85 °C

*1: 2.5 V <  Vcc <  4 V DC characteristics w ill be specified elsewhere.
16 MHz version o f MSM83C154 (12 MHz <  X T A L  1 -2 <  16 MHz) is being developed.

DC Characteristics
(V c c  =  5 V ± 1 0%, Ta =  - 4 0  to +85°C )

Parameter Symbol Conditions M in . T yp . M ax. Unit
Meas
uring

circuit

Input Low  Voltage V | L - 0 .5 0 .2  V c c - 0 .1 V

1

Input High Voltage V , H Except X T A L 1  and 
R ESET

0 .2  V c c + 0 .9 V c c  + 0 .5 V

Input High Voltage V |H I X T A L 1  and R E S E T ' 0 .7  V c c V c c  + 0 .5 V

O utput Low Voltage  
(P O R T 1 , 2 , 3 )

V O L *O L = 1 -6 m A 0 .45 V

O u tput Low Voltage  
(P O R T O , A L E , PSEN )

V 0 L1 Iq l  = 3 .2 m A 0 .4 5 V

O utput High Voltage  
(P O R T 1 ,2 ,  3 )

v OH •OH = _ 6 °  MA 
V Cc  = 5 V ±  10%

2.4 V

•o h  = “ 30 0 .7 5  V Cc V

•o h  = - 10 MA 0 .9  V c c V

O u tput High Voltage  
(P O R T O , A L E , PSEN)

v O H I •o h  = - 4 0 0  juA 
V c c  = 5 V ±  10%

2.4 V

•OH = —150 /uA 0 .7 5  V CC V

I O H  = ~ 4 0  ^A 0 .9  V CC V

Logical 0  Input Current 
(P O R T 1 , 2 , 3 )

' IL V | = 0 .4 5  V - 1 0 - 2 0 0 MA

2
Logical 1 to  0  Transition  
Current (P O R T 1 ,2 ,3 )

•T L V | = 2 .0  V - 5 0 0 m A

Input Leakage Current 
(P O R T 0  floating, E A)

«LI V SS <  V | <  V CC ± 10 m A 3

R E S E T Pulldown Resistor r r s t 20 40 125 K ft 2

Pin Capacitance C lO T a  = 25°C , f = 1 M H z  
5 V  (except X T A L 1 )

10 PF

Power Down Current IPD V CC = 2 ~  6  V 1 50 MA 4
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Maximum Power Supply Current 
Normal Operation Iqq  (mA)

Vcc 4 V 5 V 6 V

Freq 
0.5 MHz 1.6 2.2 3
3.5 MHz 4.3 5.7 7.5

8 MHz 8.3 1 1 1 4
12 MHz 12 16 20

Maximum Power Supply Current 
Idle Mode Iq q  (mA)

Vcc 4 V 5 V 6 V

Freq 
0.5 MHz 0.6 0.9 1.2
3.5 MHz 1.1 1.6 2.2

8 MHz 1.8 2 7 3.7
12 MHz 2.5 3.7 5

*1 : 2.5 V <  V qq <  4 V DC characteristics w ill be specified elsewhere.

Maximum Power Supply Current 
Normal Operation Iq q  (mA)

vcc 4.5 V 5 V 5.5 V

Freq. 
1.2 MHz 2.0 2.3 2.6

8 MHz 10 11 12.5
12 MHz 14 16 18
16M H z 18 20 23

Maximum Power Supply Current 
Idle Mode Iqq  (mA)

Vcc 4.5 V 5 V 5.5 V

Freq. 
1.2 MHz 1.4 1.5 1.6

8 MHz 2.3 2.7 3.2
12 MHz 3.0 3.7 5.0
16 MHz 4.0 5.0 6.0

Measuring Circuits

Note 1. Repeated fo r specified input pins.
2. Repeated fo r specified ou tpu t pins.
3. Input logic fo r specified status.



External Program Memory Access AC Characteristics
(Vcc = 5 V ± 20%, V SS = 0 V ,  XTAL1 -2 = 12 MHz, Ta = - 4 0  °C to  85 °C 
V CC = 5 V ± 10%, V SS = 0 V , 12 MHz <  XTAL1 *2 < 1 6  MHz, Ta = - 4 0  °C to 85 °C

PORT 0, ALE, and PSEN connected w ith  100 pF load, other connected w ith  80 pF load)

--------------------------------------------------------------------------------------•  MSM80C154/83C154 •

Ratings

Parameter Symbol 16 MHz clock Variable clock from  
DC to  16 MHz

Unit

M in. Max. Min. Max.

XTAL1 «2 Oscillator Peripd tCLCL 62.5 62.5 ns

ALE Pulse Width tL H L L 85 2tCLCL-40 ns

Address Valid to  ALE Low tA V L L 18.5 1tCLCL-44 ns

Address Hold A fte r ALE 
Low

tL L A X 27.5 1tCLCL-35 ns

ALE Low to Valid Instr In tL L IV 150 4tCLCL-100 ns

ALE Low to PSEN Low tL L P L 32.5 1 tCLCL-30 ns

PSEN Pulse Width tPLPH 152.5 3tCLCL-35 ns

PSEN Low to  Valid Instr 
In

tP L IV 82.5 3tCLCL-105 ns

Input Instr Hold A fter 
PSEN

tpxix 0 0 ns

Input Instr Float A fte r
PsEW

tP X IZ 42.5 1tCLCL-20 ns

PSEN to Address Valid tPX AV 42.5 1tCLCL-20 ns

Address to  Valid Instr In tA V IV 207.5 5tCLCL-105 ns

Address Float to  PSEN 
Low

tAZPL 0 0 ns

External program memory read cycle
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External Program Memory Access AC Characteristics
(V c c  = 5 V ± 20%, V ss = 0 V, XTAL1 -2 = 12 MHz, Ta = - 4 0  °C to  85 °C 
V c c  = 5 V ± 1 0 % , V Ss  = 0 V, 12 MHz <  X T A L1-2  «  16M H z, Ta = - 4 0  °C to  85 °C

PORT 0, A LE , and PSEN connected w ith  100 pF load, other connected w ith  80 pF load)

Ratings

Parameter Symbol 16 MHz clock Variable clock from  
DC to 16 MHz Unit

Min. Max. Min. Max.

XTAL1 -2 Oscillator Period tCLCL 62.5 62.5 ns

ALE Pulse Width tL H L L 85 2tCLCL-40 ns

Address Valid to  ALE Low tA V L L 18.5 1tCLCL-44 ns

Address Hold A fte r ALE 
Low

tL L A X 27.5 1 tCLCL-35 ns

RD Pulse Width tR LR H 275 6tCLCL-100

WR Pulse Width tWLWH 275 6tCLCL-100 ns

RD Low to  Valid Data In tR LD V 207.5 5tCLCL-105 ns

Data Hold A fter WD tR H D X 0 0 ns

Data Float A fte r RD tR H D Z 55 2tCLCL-70 ns

ALE Low to Valid Data In tL L D V 400 8tCLCL-100 ns

Address to  Valid Data In tA V D V 457.5 9tCLCL-105 ns

ALE Low to RD or WR 
Low

tL L W L 147.5 227.5 3tCLCL-40 3tCLCL+40 ns

Address to RD or WR Low tA V W L 180 4tCLCL-70 ns

Data Valid to  WR 
Transition

tQVW X 22.5 U C LC L^O ns

Data Valid to WR High tQVWH 332.5 7tCLCL-105 ns

Data Hold A fter WR tWHQX 75 2tCLCL-50 ns

Address Float to  RD Low tA Z R L 0 0 ns

R D o rW R  High to  ALE 
High

tW HLH 32.5 102.5 1tCLCL-30 1tCLCL+40 ns
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External data memory read cycle

External data memory write cycle
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Serial Port (I/O  Extension Mode) AC Characteristics
V c c  = 5 V ±20%, V ss  = 0 V , XTAL1 -2 = 12 MHz, Ta = - 4 0  °C to  85 °C
V Cc  = 5 V ± 1 0 % , V ss  = 0 V ,  12 MHz <  XTAL1 *2 <  16 MHz, Ta = - 4 0  °C to  85 °C

Parameter Symbol Min. Max. Unit

Serial Port Clock Cycle Time tX L X L 12tCLCL ns

O utput Data Setup to  Clock Rising Edge tQ V X H 10tC lC L-133 ns

O utput Data Hold A fte r Clock Rising Edge tX H Q X 2tCLCL-75 ns

Input Data Hold A fte r Clock Rising Edge tX H D X 0 ns

Clock Rising Edge to  Input Data Valid tX H D V 10tCLCL-133 ns
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AC Characteristics Measuring Conditions

1. I nput/output signal

V IH  V | H
T E S T  P O I N T  

V l L _________________V | L

* The input signals in AC test mode are either V q h  0°9 ic "1") 
or V q l  (logic "0 " )  input signals where logic " 1 "  corresponds 
to  a CPU output signal waveform measuring point in excess o f 
V |H , and logic " 0 "  to  a point below V j l -

2. Floating

-* ----------------  Floating

V | H

V | L

* The port 0 floating interval is measured from  the time the 
port 0 pin voltage drops below V |h  after sinking to GND at 
2.4 mA when switching to  floating status from  a "1 "  ou tpu t, 
and from  the time the port 0 pin voltage exceeds V |l  after 
connecting to  a 400 ;uA source when switching to floating 
status from  a " 0 "  ou tput.

V q h *

■ }
V O L -

- V IH

- V , L

XTAL1 External Clock Input Waveform Conditions

Parameter Symbol Min. Max. Units

Oscillator Freq. 1/tC LC L DC 16 MHz

High Time tCHCX 20 ns

Low Time tCLCX 20 ns

Rise Time tCLCH 20 ns

Fall Time tCHCL 20 ns

E X TE R N A L CLOCK DRIVE WAVEFORM


