
OKI semiconductor
MSM80C154/ MSM83C154
CMOS 8-bit One-Chip Microcontroller

GENERAL DESCRIPTION

The MSM83C154/MSM80C154 is a high performance 8-bit one-chip microcontroller implementing large
integration, high speed and low power consumption by 2 um silicon gate CMOS process technology.
The MSM83C154 features 16K byte ROM, 256 byte RAM, 32 1/0 Ports, three 16-bit timer/counters,
multifunctional serial port and clock generator. In addition, the MSM&3C154 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 circuit

® On-chip program memory : 16K x 8 bit ROM (MSM83C154 only)
® On-chip data memory : 256 x 8 bit RAM

@ External program memory address space : 64K bytes

@ External data memory address space : 64K bytes

® 1/0 ports

(Port 1,2, 3, impedance programmable) : 32

® 16-bit timer/counters

{includes watch dog timer & 32 bit timer} : 3

@® Multifunctional serial port : 1/0 Expansion mode

: UART mode {featuring error detection}

® 6-source 2-priority jevel

interrupt and muiti-level

interrupt available by programming IP and IE registers

® Memery-mapped special function registers

@ Bit addressable data memory and SFRs

® Minimum instruction cycle : 1.08 @ 12 MHz operation (MSM80C154/MSM8&3¢154}

: 0.7548 @ 16 MHz operation (MSM80C154-1/MSM83C154-1}

® “Multiply /"divide” instruction cycle : 3 us @16 MHz operation

® Standby functions : Idie mode (CPU halt)

: Power down mode (Oscillator stop)

Activated by Software or Hardware; Providing ports with

floating or active status

The software power down mode is terminated by

interrupt signal enabling execution from the interrupted

address.

@ Lower power consumption achieved by 2 um silicon gate CMOS process

e Upward compatible with MSM80C51/80C3

@® Packages : 40 pin plastic DIP (DIP40-P-600)

44 pin plastic QFP (QFP44-P-910-K}

44 pin plastic QFP (QFP44-P-910-VIK}

44 pin PLCC (QF.J44-P-S650)
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® MSM80C154/83C154 e

CIRCUIT BLOCK DIAGRAM
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® MSM&0C154/83C154 e

PIN CONFIGURATION

MSMB3C154-XX RS/MSM80C154RS MSM83C154V-XXGS/MSMB80C154VGS
{Top-View) 40 Lead Plastic DIP (Top-View) 44 Lead Plastic Package

ai tan FaoflPee

P1o/T2C0 / a0) vee
P1.V/T2EX[_3] pro

P12C3] PO.1 ON = OCMOHBAK oH FP1307 37} Po? q TT TT OM AOA mS &

Pi a(_5I [36] PO.3 ee oe oO 33-1 Po.
P1505] (35) P0.4 P16 C42 32E——_ 705
P16C7] Fa} POS P1.7# O43 316 P06
P17Hy z 33) P06 RESET C14 zz 30 "1 P07

RESETCO = rW21P0.7 P3.0/RXD Co 5 S83 29, EA
P3.0/RXDLIG] fe) PIT EA Nc co——5 oO © 28}=—— nc
P2.1/TxOOD zs CH ALE P3 1/TXD 7 ge 27 — ALE
P3.2/INTOCLEZ 2 PSEN P3.2/INTO =] 8 << 26 H—s PSEN
P32. 1NT1 CLO £ 7H) P27 P3.a/INT1 C= 3 253/=— F27
P3.4/TOO [27] P2.6 P3.4/To ———— 10 24 P26

P3.5/T1/HPDIOS] (26)P2.5 P3.6/T71 Co 23 P25
P3.6/WA LTB] pare Sere ereergag
P3.7/RO G7 P23
XTAL209] [23)P2.2 WAT PP
XTALI Oy PZ7)P2.1

fang QBMeoOr- nagvss(20] T]P2.0 faa lleoges

Pd GM x

MSM83C154-X XJS/MSM80C154JS *1 RECOMMENDED FOOTPRINT
(Top-View) 44 Lead Plastic Leaded Chip Carrier FOR OPD PACKAGE

x 141. 0.8 LL. MIN 0.45 UNIT: mm

Re i @
TAUNTS panna —————>

Riacaze?se2eee (00 O00 -
prt 4) @ cm 38)
P16[ se: O > — co

t= = — —aia BH = — = ,

RESET[S? z — == mH ga
P3.0/Ax0[75 Fa SS H er

Nch 8 ef I co 3?
PasTxD pH S | — —|
P3.2/INTO[ Te: Z d = ' 8

P3.3/1NT1 [os fe)
P3.4/TOMS) iP3.5/TIHPOIET ponoobonoag

[oa fa fo 3} od 65 62 bs 68 © ©
No ego oKN AS MAX 10.9

Beiz2eases MIN
am ke x (
aa 

Index mark

PIN FUNCTIONS

Pin Name Description

PO.O ~ PO? Bidirectional 1/O ports. They are also the data/address bus (input/output

of data and output of lower 3-bit address when external memory is accessed).

They are open drain output when used as 1/O ports, but tri-state output when used

as data/address bus.

P1.0~ Pt? P1.0 to P1.? are quasi-bidirectional I/O ports. They are pulled up internally when

used as input ports. Two of them have the following secondary functions:
#®P1.0 (T2) : Used as external clock input pin for the timer/counter 2.

@#P1.1{T2EX) : Used as trigger input for the timer/counter 2 to be reloaded

or captured; causing the timer /counter 2 interrput.
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® MSM&0C154/83C154

PIN FUNCTIONS (CONT.)

Pin Name Description

P2.0 ~ P2.7 P2.0 to P27 are quasi-bidirectional 1/0 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.? are quasi-bidirectional 1/O ports. They are pulled up internally when

used as input ports. They also have the following secondary functions:

#P3.0 (RXD)

Serial data input/output in the 1/O expansion mode and serial data input in the

UART mode when the serial port is used.

#P3.1 (TXD}

Synchronous clock output in the 1/O expansion mode and serial data output in

the UART mode when the serial port is used,

@P3.2 (INTO)

Used as input pin for the external interrupt 0, and as count-up control pin for the

timer/counter 0.

@P3.3 {(INT1) :

Used as input pin for the external interrupt 1, and as count-up control pin for the

timer/counter 1.

#P3.4 (TO)

Used as external clock input pin for the timer/counter 0.

oP3.5 (T1)

Used as external clock input pin for the timer/counter 1 and power down mode

control input pin.

©P3.6 (WR)

Output of the write strobe signal when data is written 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 for 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 PSEW 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” ievel, the MSM83C154 executes instructions from
internal program memory at address OOOOH to 3FFFH, and executes instructions

from external program memory above address 3F FFH.

When EA is held at "L"' level, the MSM80C154/MSM83C154 executes instructions

from external program memory for all addresses.

RESET If this pin remains ““H” for at least 1 w 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.

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

XTAL2 Oscillator inverter output pin.

Vee Power supply pin during both normal! operation and standby operations.

Vss GND pih.
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® MSM80C154/83C154 e

DATA MEMORY AND SPECIAL FUNCTION REGISTER
LAYOUT DIAGRAM
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® MSM80C154/83C154 @

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

® MSM80C154/83C154 e

Direct

Byte

Address

OF8H

OFOH

OEGH

OOOH

OCDH

OCCH

OCBH

OCAH

OC8H

OB8H

OBOH

OA8H

O0AQH

99H

98H

SOH

Bit Address

(MSB) {LSB}
WDT 132 SERR IZC P3HZ P2HZ P1HZ ALF

[Fe | Fe | eo] ec | ee | ral Fo | Fe |

[e7 [re | es | ral rs] rel ri | ro |

[e7 | es | es | e4 | €3 | €2 | &1 | €0 |

Y aC FO RSI ASO OV FI P

|.97 | v6 | vs | va | 53 | v2 | 01 | bo |

Not Bit Addressabte

Not Bit Addressable

Not Bit Addressable

Not Bit Addressable

TF2 EXF2 RCLK TCLKEXEN2 TR2 C/T2 CP/RLZ

[ce| ce | co]cc | ce [ca| co | co |

PCT PT2 PS PT1 PX1 PTO PxXO

[er | — [80 | sc | ee | Ba | 89 | Bs |

[87 | 86 | 85 | Ba | 83 | e2 | a1 | Bo |

EA ET2 ES ET1 EX! ETO EXO

far} — [ao | ac | as [aa [aa | as |

[a7 | as | as | aa [aa | a2 [ar | ao |

[ Not Bit Addressable |

SMO SM1 SM2 REN TB8 RB8 TI Al

[oF| 9 [90| 9c | 98 | 9a |99 | 98 |

{97 | 96 | 95 | 94 | 93 | a2 [91 | 90 |

Speciat

Function

Register

Symbol

tOCON

ACC

PSW

FH2

TL2

RCAP2H

RCAP2L

T2CON

P2

SBUF

SCON

im
]

1
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® MSM80C154/83C154 e

Special

Direct Function

Byte Register

Address Bit Address Symbol

(MS6) {LS8)

8DH Not Bit Addressable TH1

8CH Not Bit Addressable THO

8BH Not Bit Addressable TLI1

8AH Not Bit Addressable TLO

89H Not Bit Addressable TMOD

TF1 TR1 (TFO TRO IE IT1 1EQ_—sdITO

sah | ar | se | so | ac | 88 | 8a | go | 8s TCON

87H Not Bit Addressable PCON

83H Not Bit Addressable DPH

82H Not Bit Addressable DPL

81H Not Bit Addressable sP

goH [ 87 | sé | a5 | sa | 83 | 82 | 81 | 80 PO
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SPECIAL FUNCTION

® MSM80C154/83C154 e

REGISTERS

Timer mode register (TMOD)

NAME AODRESS
MS8 LSB
7 6 5 4 3 2 1 0

TMOD 89H GATE Mo GATE M1orn a MO

BIT LOCATION FLAG FUNCTION

TMOD.O Mo

1

' Timer/counter 0 mode setting

8-bit timer/counter with 5-bit prescalar.

3

' 1 t 4 ) | ! | | i

16-bit timer /counter.

B-bit timer/counter with 8-bit auto reloading.

°
o

w
e
e
p
 

e
y
 

-
-

TMOD.1 Mi Timers /counter 0 separated into TLO (8-bit} timer/

counter and THO (8-bit) timer/counter. TFO is set

by TLO carry, and TF1 is set by THO carry.

_

TMOD 2 C/T Timer/counter 0 count clack designation control bit.
XTAL1 «2 divided by 12 clocks is the input applied to timer/counter

O when C/T= "0".
The external clock applied to the TO pin is the input applied to

timer/counter 0 when C/T = "1",

TMOD.3 GATE When this bit is 0’, the TRO bit of TCON (timer control register} is

used to control the start and stop of timer/counter 0 counting.

If this bit is “1, timer/counter O starts counting when both

the TRO bit of TCON and INTO pin input signal are *1'', and stops

TOO 4 Mo

counting when eitheris changed to "0".

M1 '; MO || Timer/counter 1 mode setting.
eee eb

t

0 8: bit timer/counter with 5 bit prescalar.

16- bit timer/counter.

TMOD.5 M1
1 | 0 | 8-bit timer/counter with B-bit auto reloading.

mwa le eer RF rH ee Re ee ee ee ee eee ee ee ee

1 , 4 Timer/counter 1 operation stopped.

TMOD6 Timer/counter 1 count clock designation control bit.

XTAL1 +2 divided by 12 clocks is the input applied to timer/counter

1 when C/T = “0”.
The external clock applied to the T1 pin is the input applied to

timer /counter 1 when C/T = "1",

TMOD.? GATE When this bit is “O"', the TR1 bit of TCON is used to control

the start and stop of timer/counter 1 counting.

If this bit ts °1°, timer/counter 1 starts counting when both

the TR1 bit of TCON and (NT7 pin input signal are ‘'1’’, and stops

counting when either is changed to “O"'.

MM B?e4e4O 0023709 564
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© MSM80C154/83C154 e

Power control register (PCON)

NAME ADDRESS
MSB LSB

7 6 5 4 3 2 1 é)

PCON 87H SMOD HPD RPD ~ GFi GFO PD IDL

BIT LOCATION FLAG FUNCTION

PCON.O IDL IDLE mode set when this bit is set to ““1°°. CPU operations are

stopped when IDLE mode is set, but X TAL1 «2, timer/counters OQ, 1,

and 2, the interrupt circuits, and serial port remain active. IDLE mode

is cancelted when the CPU is reset or when an interrupt is generated.

PCON.1 PD PD mode set when this bit is set to ““1°'. CPU operations and XTAL1<:2

are stapped 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 bit.

Testing this flag when IDOLE mode is cancetied by an interrupt shows

whether the interrupt is a normal interrupt or an IDLE mode release

interrupt.

PCON.3 GF1 General purpose bit.

Testing this flag when PD mode is cancelled by an interrupt shows

whether the interrupt is a normal interrupt or a PO mode release

interrupt.

PCON4 Reserved bit. The output data is ‘1’ if the bit is read.

PCON.5 RPO Bit used to specify cancellation of CPU pawer down mode (IDLE or

PD) by interrupt signal.

Power down mode cannot be cancelled by interrupt signa! if interrupt

is Not enabled by IE (interrupt enable register) when this bit is ‘'O’’.

If the interrupt flag is set to “1 by an interrupt request signal when

this bit is "1°" leven if interrupt is disabled), the program is executed

from the next address of the power dawn mode setting instruction.

The flag is reset to ''O" by software.

PCON.6 HPD The hard power down setting mode is enabled when this bit is set to

If the level of the power failure detect signal applied to the HPDI pin

(pin 3.5) is changed from "1" to “O’ when this bit is “1°, XTAL1 +2

oscillation is stopped and the system is put into hard power down

mode. HPD made is cancelled when the CPU is reset.

PCON,7 SMOD When the timer/counter 1 carry signal is used as a clock in mode 1,

2 or 3 of the serial port, this bit has the following functions.

The serial port operation clock is reduced by 1/2 when the bit is

“O" for delayed processing. And when the bit is ‘1'’, the serial port

operation clock is normal for faster processing.

3-10 OKI SEMICONDUCTOR
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© MSM80C154/83C154 @

Timer control register (TCON)

MSB LSBNAME ADDRESS 5 6 5 4 3 9 } 0

TCON 88H TF1 TRI TFO TRO 1E1 IT1 1EO ITO

BIT LOCATION FLAG FUNCTION

TCON.O ITO External interrupt O signal used in level detect mode when this bit is

"O"', and in trigger detect mode when “1”.

TCON.1 1EO Interrupt request flag for external interrupt C.

Bit is reset automatically when interrupt 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 bit is
“O", and in trigger detect mode when 1".

TCON.3 1E1 Interrupt request flag for external interrupt 1.

Bit is reset automatically when interrupt is serviced.

Bit can be set and reset by software when IT1 = ‘4.

TCON 4 TRO Counting start and stop control bit for timer/counter 0.

Timer/counter O starts counting when this bit is ‘'1'’, and stops

counting when “0”.

TCON.5 TFO Interrupt request flag for timer interrupt 0.

Bit is reset automatically when interrupt is serviced,

Bit is set to ''1”’ when carry signal is generated from timer/counter 0.

TCON 6 TRI Counting start and stop control bit for timer/counter 1.

Timer/counter 1 starts counting when this bit is ‘1’, and stops

counting when “0”,

TCON.? TFi Interrupt request flag for timer interrupt 1,

Bit is reset automatically when interrupt is serviced,

Bit is set to ‘'1’’ when carry signal is generated from timer/counter 1.

OKI SEMICONDUCTOR 3-11
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® MSM80C154/83C154 @

Seriat port control register (SCON)

NAME ADDRESS
MSB L3B

7 6 5 4 3 2 1 ¢)

SCON 98H SMO SM1 SM2 REN TBS RBB Tt Ri

BIT LOCATION FLAG FUNCTION

SCON.O Rl “End of serial port reception’ interrupt request flag.

This flag must be reset by software during interrupt service routine.

This flag is set after the eighth bit of data has been received when in

mode 0, or by the STOP bit when in any other mode. In mode 2?

or 3, however, RI is not set if the RBS data is “O" with SM2 = "1".

RI is set in mode 1 if STOP bit is received when SM2 = ‘'1"".

SCON.1 TI “End of serial port transmission” interrupt request flag. This flag

must be reset by software during interrupt service routine.

This flag is set after the eighth bit of data has been sent when in

mode OQ, or after the last bit of data has been sent when in any other

mode.

SCON.2 RB8 The ninth bit of data received in mode 2 or 3 is passed to RBS.

The STOP bit is applied to RB& if SM2 = 0" when in mode t.

RBS can not be used in mode 0.

SCON.3 TBE The TB8 data is sent as the ninth data bit when in mode 2 or 3.

Any desired data can be set in T68 by software.

SCON.4 REN Reception enable control bit

No reception when REN = "0".

Reception enabled when REN = “1”,

SCON.5 SM2 If the ninth bit of received data is ’0"’ with SM2 = ''1°* in mode 2 or

3, the “end of reception” signal is not set in the RI flag.

Nor is the “end of reception” signal set in the RI flag if the STOP

bit is not “1” when SM2 = ‘'1” in made 1.

SCON.6 SM1

SCON.7 SMO 2 ' Q-bit UART 1/32 XTAL1, 1/64 XTALt
( ' baud rate

1 3 9-bit UART variable baud rate

3-12 OK! SEMICONDUCTOR
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® MSM80C154/83C154 e

Interrupt enable register (IE)

MSB LSB
NAME ADDRESS ; 6 | 5 4 3 2 1 0

1E CASH EA — [ ET2 ES ET1 Ex} ETO EXO

BIT LOCATION FLAG FUNCTION

1E.0 Exo Interrupt control bit for external interrupt 0.

Interrupt disabled when bit is '’0’'.

Interrupt enabled when bit is ‘1°’.

iE.1 ETO | Interrupt control bit for timer interrupt 0.

Interrupt disabled when bit is "OQ".

Interrupt enabled when bit is "1".

1E .2 EX1 Interrupt control bit for external interrupt 1.

Interrupt disabled when bit is 0".

Interrupt enabled when bit is 1".

IE.3 ET1 Interrupt control bit for timer interrupt 1.

Interrupt disabled when bit is “0”.

Interrupt enabled when bit is “1"'.

1E.4 ES Interrupt control bit for serial port.

Interrupt disabled when bit is ‘’0"’.

Interrupt enabled when bit is ‘1°’.

1ES ET2 Interrupt control bit for timer interrupt 2.

interrupt disabled when bit is “‘0"’.

Interrupt enabled when bit is “1"’.

1E.6 _ Reserved bit. The output data is “‘t’’ if the bit is read.

1€.7 EA Overall interrupt control bit.

All interrupts are disabled when bit is *0°".

All interrupts are controlled by IE.0 thru IE.5 when bit is ‘‘t’’,
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@ MSM80C154/83C154 @

Interrupt priority register (IP)

MSB LSB
NAME ADDRESS 7 6 5 4 3 2 1 0

IP oB88H PCT _ PT2 PS PT1 PX1 PTO PXO

BIT LOCATION FLAG FUNCTION

IP.0 PXO interrupt priority bit for external interrupt O.

Priority is assigned when bit is “1"'.

IP.1 PTO Interrupt priority bit for timer interrupt 0.
Priority is assigned when bit is 1".

IP.2 PX1 Interrupt priority bit for external interrupt 1.

Priority is assigned when bit is “1°,

IP.3 PT1 Interrupt priority bit for timer interrupt 71.

Priority is assigned when bit is 1".

IP.4 PS Interrupt priority bit for serial port.

Priority is assigned when bit is “°1"’.

(P.5 PT2 Interrupt priority bit for timer interrupt 2.

Priority is assigned when bit is ‘1’.

IP.6 — Reserved bit. The output data is "1" if the bit is read.

IP.7 PCT Priority interrupt circuit control bit.
The priority register contents are valid and priority assigned

interrupts can be processed when this bit is ‘'0’’. When the bit is

#1" the priority interrupt circuit is stopped, and interrupts can only

be controlled by the interrupt enable register (IE).

3-14 OKI SEMICONDUCTOR

Mf 6724240 0023714 2cl

This Material Copyrighted By Its Respective Manufacturer



® MSM80C154/83C154 @

Program status word register (PSW)

if
MSB LSBNAME ADORESS 7 6 5 | 4 3 2 1 0

PSW ODOH cY AC FO | RS) RSo Ov Fi P
BIT LOCATION FLAG FUNCTION

PSW.0 P

PSW.1 ; Fi

Accumulator (ACC) parity indicator,

“T" when the 1" bit number in the accumulator is an odd number,

and “O"' when an even number,

User flag which may be set to “0” or 1” as desired by the user,

psw2 =| av Overflow flag which is set if the carry C6 from bit 6 of the ALU or

CY is “1° as a result of an arithmetic operation. The flag is also

set to "1" if the resultant product of executing a multiptication

instruction (MUL AB) is greater than OF FH, but is reset to "0"

if the product is less than or equal to OF FH.

PSW.3 RSOo RAM register bank switch

RSI rso | BANK RAM ADDRESS

oO oO 00H — 07H

PSW.4 RS} 1 1 08H — OFH

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 C, is generated from bit 3 of the

ALU as a result of 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 C, is generated from bit 7 of

the ALU as result of executing an arithmetic operation instruction,

If acarry C, is not generated, the flag is reset to “0”.

MM! 6724240 0023715 be Oe
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1/O control register (LOCON)

MSB LSB
NAME ADDRESS 5 6 5 4 3 2 1 0

1OCON OFSH WOT T32 SERR ZC | P3HZ | P2H2Z PIHZ ALF

BIT LOCATION FLAG FUNCTION

IOCON.O ALF If CPU power down mode (PD, HPD} is activated with this bit set to
1" the outputs from ports 0, 71, 2, and 3 are switched to floating

status.

When this bit is "O", ports 0, 1, 2, and 3 are in output mode.

IOCON.1 PIHZ Part 1 becomes a high impedance input port when this bit is ‘1°.

IOCON.2 P2HZ Port 2 becomes a high impedance input port when this bit is ‘1°’.

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

IOCON 4 iZC The 10 kohm pull-up resistance for ports 1, 2, and 3 is switched off

when this bit is “’1'', leaving only the 100 kohm pull-up resistance.

JOCON.S 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

timer/counter when this bit is set to ‘‘1"’.

TFt of TCON is set if a carry is generated in the 32-bit timer /counter.

IOCON.? WDT Watchdog timer mode is set when this bit is set to “1. And if TF1

is set to 1" after watchdog timer mode has been set, the CPU is

reset and the program is executed from address 0.

3-16 | OKI SEMICONDUCTOR
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Timer 2 control register (T2CON)

NAME appress | “$8 , 6 4 3 3 : LSB

T2CON oc8H TED EXF2 RCLK TCLK | EXEN2 | TR2 | C/T? | CP/RLZ
BITLOCATION’ FLAG | FUNCTION

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

CP/RL2 = "0".

CP/RL2 is ignored when TCLK + RCLK = "1",

T2CON.1 c/T2 Timer/counter 2 count clock designation control bit.
The internal clocks (XTALt +2? +12, XTAL1-2 +2) are used when

this bit is 'O’', and the external clock applied ta the T? pin is passed

to timer/counter 2 when the bit is ’’1"'.

TR2 Timer/counter 2 counting start and stap control bit.

Timer/counter 2 commences counting when this bit is 1’ and stops

counting when "0".

T2CON.2

i
|

|

|
|

|

|

T2CON.3 EXENZ T2EX timer /counter 2 external control signal control bit.

Input of the T2EX signal is disabled when this bit is ’’0’’, and

enabled when "1".

T2CON 4 TCLK Serial port transmit circuit drive clock control bit.

Timer/counter 2 is switched to baud rate generator mode when this

bit ts "1", and the timer/counter 2 carry signal becomes the serial

port transmit clock.

Note, however, that the serial ports can only use the timer/counter 2

carry signal in serial port modes 1 and 3,

T2CON.5 | RCLK Serial port receive circuit drive clock control bit.

Timer/counter 2 is switched to baud rate generator mode when this

bit is "1"", and the timer/counter 2 carry signal becomes the serial

port receive clock.

Note, however, that the serial ports can only use the timer/counter 2

carry signal in serial port modes 1 and 3.

T2CON.6 EXF2 Timer/counter 2 external flag.

This bit is set to "1" when the T2EX timer/counter 2 external

control signal level is changed from "1" to "O" while EXEN2 = "1".

This flag serves as the timer interrupt 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 bit is set to ''1" by a carry signal when timer/counter 2 is in

16-bit auto reload made or in capture mode.

This flag serves as the timer interrupt 2 request signal, Hf an interrupt

is generated, TF2 must be reset to ''0’’ by software.
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LIST OF INSTRUCTIONS

LIST OF INSTRUCTION SYMBOLS

A ; Accumulator

AB : Register pair

AC : Auxiliary carry flag

B : Arithmetic operation register

Cc : Carry flag

DPTR : Data pointer

Pc : Program counter

Rr : Register indicator {r =O ~ 7)

SP : Stack pointer

AND : Logical product

OR : Logical sum

XOR : Exclusive OR

+ : Addition

- : Subtraction

x : Multiplication

fi : Division

(x) : Denotes the contents of X

((X)) : Denotes the contents of address determined by the contents of X

# : Denotes the immediate data

@ : Denotes the indirect address

= : Equality

# >: Non equality

- : Substitution

ad : Substitution

- : Negation

< : Smavier than

> : Larger than

bit address : RAM and the special function register bit specifier address (b, ~ b,}

code address : Absolute address (A, ~ A, ,)

data : Immediate data (I, ~ |,)

relative offset: Relative jump address offset value (R, ~ R,)

direct address: RAM and the special function register byte specifier address (a, ~ a,}
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MSM80C 154/MSM83C154 INSTRUCTION TABLE

L 0 1 2 3 4 5 6 7

H 0000 0001 0010 0011 0100 0101 0110 0111

AJMP
8) LJMP : INC -0000 NOP address 11 | yt" ae 1g) RRA INCA | girecr | INC @RO INC @R1

(Page 0) |_ rage 0 | __ y _
ACALL |

1 JBC bit, | ! LCALL | DEC ;
0001 rel address.11° iess 16, RRCA , DECA | gioc, |) DEC @RO | DEC @RI

(Page 0} ‘a

. AJMP |
2 JBbit, | ' ADDA, |ADDA,| ADDA, ADD A,

0010 ral | address 11 RET RLA | #data | direct ; @RO @Rt
(Page 1) | | i

a F |
3 JNB bit, adee 11 RETI Rica | ADDCA, ADDC A, ADDC A, | ADDC A,

0011 rel #data | direct. @RO @RI
, (Page 1) |

7 > . aa |
4 | Jebit, |) AIMP okt TF orca, "ORL A,| ORLA, | ORLA,

0100 rel (Page 2) direct, A data #data | direct | @RO @R1

5 INC rel age 11 ANL deen ANL A, "ANL A,| ANLA, ANLA,
0101 (Page 2) direct, A Hdata #data | direct @RO @R1

" r ‘

6 JZ rel addres 11 XRL direct XRL A, | XRL A, | XRL A, XRL A,
0110 (Page 3) direct, A N data #data==:—s directs @RO @R1

il
7 INzret lageady, | ORLC. JMP mov aA, | (OY "mov @Ro, | MOV @Rt,

0111 bit @A+DPTR| #data | ' | #data #data
(Page 3) ‘a #data

AJMP a | mov @ mov MoV
ia 0 SJMP rel | address 11 ANL ©. vovee DIV AB direct 1, direct, direct,

be (Page 4) direct ? @RO @RI

~
9) AY laavatt, | Mov bit, |MOvc A,/SUBBA, SUBBA,; SUBBA, | SUBBA,

1001 | Cc @A+DPTR| #data direct @ RO @R1
(Page 4)

A INC MOV @RO, | MOV @Ri1,

1010 ppTR =| MUL AB | direct direct

B CJNE a cine A, CINE @RO,5 CJNE erty
1011 CPL bit CPLE #data, | direct, #data, #data,

(Page 5) h rel rel rel rel

AJMP
Cc PUSH : | XCH A, XCH A, XCH A,

1100 direct address 11 CLR bit CCLRC SWAP A | direct @RO @RI1

(Page 6) |

ACALL y DJINZ
D POP | . , XCHD A, XCH A,

1101 direct “Pose C) SETB bit SETFBC DAA direct, @RO @R1

E | MOVXA, ay MOVX A,| MOVX A, MOV A, MOV A,
1110 @DPTR (Page 7) @RO @R1 @ RO @Ri

-_ J —_—— eee ee od ee

ACALL
F MOVX address 11 MOVX MOV x MOV MOV

1111] @DPTR,A (Page 7} @RO,A hn R1.A @RO,A @RI,A

2 BYTE 3 BYTE
MNEMONIC

2 CYCLE 4 CYCLE
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L 8 9 A B c D E F

H 1000 1001 1010 1011 1100 1101 1110 1111

oooa INC RO INC Ri INC R2 INC RB INC R4 INC R5 INC RG INC R?

0001 DEC RO | DEC R} DEC R2 DEC R3 | DEC R4 DEC R5 DEC R6 | DEC R?
|
| —

2 ADD A, ABD A, ADD A, ADD A, ADD A, ADD A, ADDA, ADD A,
0010 RO R1 R2 R3 R4 R5 R6 R?

3 ADDC A,| ADDC A, | ADDC A, ADOC A,| ADDC A,! ADDCA, ADDC A, ADDC A,

0011 RO R11 R2 R3 R4 R5 R6 | R?

t

4 ORLA, ORLA, ORLA, ORLA, ORLA, ORL A, ORLA, | ORLA,

0100 RO RI _R2 R3 R4 RS R6 ORD
|
1

5 ANL A, ANL A, ANL A, ANL A, ANL A, ANL A, ANL A, | ANL A,
0101 RO Ri R2 R3 R4 RS RG R?

6 XRLA, XRLA, XRLA, XRLA, XRLA, XRL A, XRLA, XRLA,

0110 RO R1 R2 R3 R4 RS R6 R?

MOV R3,| MOV R4, | MOV RS, | MOV RG, | MOV R7,

#data #data #data #data #data

“MOV MOV MOV Mov MOV
direct, direct, direct, direct, direct,

R3 R4 R R5 R6 R7

SUBB A, | SUBBA, | SUBBA, | SUBBA, | SUBB A,

R3 R4 R5 R6 R7

A MoV RO, }; MOV Ril, MOV R3, | MOV R4, | MOV RS, | MOV RE, | MOV R7,
1010] = direct direct direct direct direct direct direct

B CJNE R1,) CJNE R2,) CJNE R3,) CJNE A4,)} CJNE RS,) CJNE R6, CJNE R7,
1011 #data, #data, #data, #data, #data, #data, #data,

ret rel rel rel rel rel rel

Cc XCH A, XCH A, XCH A XCHA, XCH A, XCH A, XCH A, XCH A,

1100 RO R1 R2 R3 R4 R5 R6 R?

—_.

D DJNZ RO} OJNZ RA1 | DJNZ R2,} DJINZ R3, | DJNZ R4, DJNE R5,|OJNE RG,| DJNE R7,

1101 rel rel rel rel rel rel rel rel

E Mov A, | MOVA, | MOVA, | MOVA, | MOVA, | MOV A, | MOVA, | MOV 4,
1110 RO R1 R2 R3 R4 R5 RG R?

F MOV RO, | MOV R1, | MOV R2,] MOV R3, | MOV R4, | MOV RS, | MOV RG, | MOV R7,
1171 A A A A A A A A
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INSTRUCTION SET DETAILS

2 Instruction Code

> Mnemonic Bytes Cycles Description
FE D,D,D; 0D, 0, D,D, 0,

ADDA,Rr 0 0 1 0 1 ry ry ro} 1 1 (AC), (OV), (C), (A) — (A)+(Rr)

ADD A, direct 00190 010 T 2 1 (AC), (OV), (C), {A} — (A) + (direct
#7 36 as a4 A, G2 a, ao address)

ADD A, @Rr 001001 1 Fro} 1 1 {AC}, (OVI, (Ch, (A) — (A)+((RAr))

T

ADD A, #data 001060010 0; 2 1 (AC}, (OV), (C), (A) — (A)+ #data
In Is Is Ue Ty de by dg.

ADDC A, Rr 0 0 1 1 1 £2 ry ro! 1 1 (AC), (OV), (C), (A) — (A)+(C)4+(Rr)

ADDC A, direct 0011010 1 2 1 (AC), (0V}, (C), (A) — (A)+(C) + (direct
a7 36 As Gq Ag a2 a, Ao address}

, | ADDC A, @Rr 00 4 101 1 ro, 1] 4 | (AC), (OV), (C), (A) —(A)HC)+URM
Cc

£ | ADDCA, #data 00 +t 190 41 0 0; 2] 4 | (AC), (OV), (C), (A) — (A)+(C)+#data

© | SUBBA,Ar i 1001 14 ra rm rol) ty] 1 | (AC), (OV), (0), (A) — (A)—(1C))+ UR
c 

_

2 SUBB A,direct 100 10 1 0 1 2 1 {AC), (OV), (C), (A) — (A)—((C}+ (direct
5 a7 4g As Ag a3 Aq 4, Ag address))
2 

_

5 SUBB A, @Rr 100 1 0 1 TFT gl 1 ; 1 (AC), (OV), (C), (A) — (A}—((C)+((Rr))

¢ ;} SUBBA, #data | 100101 0 0} 2! 1 | (AC), (OV), IC), (A) — (A)—((C)+ #data

< | MUL AB 1010010011]4/ taB) = (A)x (B)

DIV AB 1 0 ry 00190 0 1 4 (A) quotient, _
{B) remainder (AN/(B}

DA A 110601010 9 1 1 When the contents of accumulator bits

O 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 follow-

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. Asa

result, the carry flag can be set, but

cannot be cleared.

CLR A 1147001 0890 1 1 {A} +O

c | CPLA 14110100f 11/14] (A+ TAD

® | RL A 001000711/1] 4 Accumulator
oc

29 iit T-T-J=I1-
o§ 7 0
88
Se
E RLC A 0014310031 i1/ 1 1 Accumulator
QO

Z plots TTT h
7 0
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INSTRUCTION SET DETAILS (CONT.)

2 Instruction Code

S Mnemonic Bytes Cycles Description
- D,D, 0; 0D, D; 02D, Do

RR A o00 000 1 =1 1 1 Accumulator

<€

8 of ee eee,
2 7 Q
BD w

26
8 3|RRC A oo00a10011/1/11 Accumulator

2%
3 ¢ +[>]>|>[-[4]-]>
3 7 )
Qo |

SWAP A 1100010 0/1 741 (Ay~7)#tA,~,)
|

INC A 0000010 0/1) 14) {A)<tAle1

INC Rr 0 00 0 1 #3 ry fro} 1 1 (Rr) — (Rr}+1

INC direct 0000010 1 2 1 (direct address) — {direct address)+1
« a7 dé @s a4 43 di a1 Bo

< : oe ane

INC @Rr 0000011 rol ti 4 | (RM)=| CRT)

SlINC DPTR 101000%1%1/1!2/ (oPTR)<(DPTR}H4
3

—ipec A 0001010 0/%41/1 /) {AH(Al-1
r= an

5 | DEC Rr C001 1 rz 7 rol 1 | 1 =| (Rr) (Rr)—1
red

~ | PEC direct 00017101031! 2/ 1 (direct address}+ (direct address)—1
@7 @ @5 @4 a3 42 4; ao

DEC @Rr 00014 01 1 Foe} 1 1 {{Rr}) — URr})—t

ANL A,Rr O10 7 1 +r. ry ro] 1! 1 {A) — (A) AND (Rr)

ANL A, direct 010141010 1 2 1 (A) — {A} AND (direct address)

@7 ag 45 Aq a3 Az Ai Ad

ANL A, @Rr 0101 0 1 7F rot} 1 i (A) + {A) AND ((Re)}

2) ANL A, #data 01031010 0 2 1 (A) —{A) AND #data

2 ty Ie Is ta ts ta ty le

a

=| ANL direct,A 0101 00 1 0] 2 | 1 | (direct address)— (direct address)
fr @7 a as as a3 a2 a ao AND (A}

c

2 | ANL direct, 01031001 %1{/3 2 (direct address) « (direct address)

i #data a7 a as a4 a3 a2 a, Ao AND #data
EA ly Ile Is tq ty Ja I Te

o

B ORL A,Rr O10 0 1 Fz fi fro} 1 1 (A) <— (A) OR (Rr)

th
S|} ORL A, direct ot1o0o00%10 1/4] 2 1 (A) — (A) OR (direct address)

a7 @6 3s Gs Ga 42 4: Bo

ORL A, @Rr 0100 060 1 1 Fo} 1 1 (A) — (A) OR ((Rr))

ORL A, #data o 1 0 0 1 0 0/ 2 1 (A) — (A) OR #data
I> le ls la EN I, Ik lo
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© MSM80C154/83C154 e

2 Instruction Code

> Mnemonic Bytes ICycies Description
Fr D;D, D; 0, D; D, DB, O,

ORL direct, A 0100090 1 0j 2 1 (direct address) — (direct address} OR
a> a as a4 @3 a, A; Ag | (A}

ORL direct, 0100001113 2 : (direct address) < (direct address} OR
#data a7 ag as ag 33 az ay ag | #data

2 ly Ie Is tg Is ta ty Vo

2

3 ARL A,Rr 0 1 41 0 1 £2 6; Fo] 1 1 | (A) — (A) XOR (Rr}

2) xXRL A,direct 01190901 0%4/21) 1 (A) — (A) XOR (direct address)
fc @7 a as a4 a3 42 a1 ao
2 oo
8 XRL A, @Rr Oo 110 0 1 «71 Fo} 1 T (A) — (A} XOR ((Rr))
® a _

6 |XRL A,#data | 0 1100 1 2 | 1 | (A)<(A) XOR 4#data
a ta Ie Fs la Is la ty to
a2 . a

3 XRL direct, A O 471900010] 2 1 (direct address) <— (direct address}
> a Aas aq ax Ar Ay AQ XOR (A)

XRL direct, 011000141 3 2 (direct address) — (direct address) XOR
#data a7 @ @5 dq as 32 A, ag #data

I+ l, I, ty la 12 li lo

2 MOV A, #data oO 1T 101 0 Oj; 2 1 (A) — #data

3 MOV Rr, #data O 1 14 1 #1 re ry fo} 2 1 (Rr) — #data
5 ly te Is te |g da ty Ig
£ _

& | MOV direct, 07111010 1/3 2 (direct address) — #data
= #data ay 86 As Gq 43 42 31 Ag
3 Wo Ie Us ba ty tz ti lo
gs a _

<3 |MOV G@Rr, #data} O 1 11 01 1 £9] 2 1 (Rr)) — #data
2 15 {, is ba ls iP hy lo

a :

Bi} Mov DOPTR, 1001 000 90 3 2 {(DPTR) < #data 16
£ #data 16 Nis Nie tis lia Ina tho Ty Is |
£ lo Ie ts la Is ta dy lo

CLR Cc 110000%1%1/1,1 ) (ceo

SETB C 1%+190O 100 1 1 1 1 {C}< 1
wi 

—

eo {CPL Cc 10141001 1/14 41 =) (€}+(C)

5 ANL C, bit 100060001090 2 2 (C} — (C) AND (bit address)
3 bs De bs D4 by be b, Do

6 | ANL C/bit 104 10 0 0 0! 2 | 2 | (C}+(C) AND (bit address}
= b> be bs bs ba bz by bo

o
6 | ORL C, bit O11 100 1 0] 2 | 2 | (C)+(C) OR (bit address)

> | ORL C,/pit 1 0 40000 0/ 2) 2 | (c)+(C)OR (bit address)
© b> be. Bs ba by by By Do
Oo

MOV C, bit 1010001 0] 2/1 (C}— (bit address)
b, bs bs bs b; be by Bo
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INSTRUCTION SET DETAILS (CONT.)

2 Instruction Code

Mnemonic Bytes [Cycies| Description
a D4 Ds D; D, D; D, D, Do

MOV Dit,C 1001001 0] 2 | 2 | (bit address) — (C)

b, b, bs; by by by by Do

SETB bit 1101900 1 0 2 1 (bit address} < 1

Cc nA b, b, bs b, b, b, b, Dy
2 5

id $ CLR Obit 11006090 0 1 =0 2 1 (bit address} — O
a2 b, b, bs; by by bz by bo
Og ———=—=—_——_-

5 =| CPL bit 104 100 1 OF}; 2 1 (bit address! — (bit address)
by b, bs Dy b3 bz b, bo

MOV A,Rr 11 1 0 1 Ferra fo} 1 1 (A)— (Rr)

MOV A, direct 1741001 0%1/] 2 1 (A) <— (direct address)

47 ag As aa ag G2 Ay AQ

MOV A, @Rr 11100 41 1 ry] 1 1 (A)— ((Rr)}

wo | MOV Rr,A 1 $771 «4 1 Fy ty Fo} 1 1 (Rr) < (A}
c

2 | MOV Rr,direct | 10 1 0 1 fz 1 ro] 2 | 2 | (Rr) (direct address)
2 87 4g 385 @, ag 42 A; Ao

br

£ | MOV direct, A 111109070 7;}241 (direct address) — (A)
S a2 4g As aq 43 ay Aa, Ao

%
© | MOV direct, Re 10 0°00 1 £2 1 Tol 2 | 2 | (direct address) — (Rr)

mm @7 426 4s Aq 43 82 4, Ao
&
QC | MOV direct, 100 0 0 1 1 rl 2 2 {direct address) — ((Rr})}

@Rr 37 a6 as aq 4a Bq 41 Fo

MOV @Rr,A 1 $11 1 0 4 41 Fol 1 1 {(Rr}} — (A)

MOV @Rr, 10100 1 1 £o! 2 2 | ((Rr)) — (direct address))

direct Qa; a 45 44 43 A2 3; Apo

a w
3 cj MOVCA, 74090100 1 41 1 2 {A) — ((A)+(DPTR)}
oe @A+DPTR
50

a : MOVC A,@A+PC 1000001 1 1 2 (PC) — (PC) +1
5 c (A) < ((A) + (PC))

aon

& 9] XCH_ A, direct 110001 01 2 {1 | (A) = (direct address)
9 rz} @7 @ @s a4 G3 @2 Gy ao
a 2

£# XCH A,@Rr 16190 0 0 4 #1 ry} 1 1 (A) = ((Rr))
a=

XCHD A, @Rr 11010141 1 ryo/ 144 | (Ag~,)= URro~s))
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© MSM80C154/83C154 @

2 Instruction Code

Mnemonic Bytes|Cycles Description
FE D,0,0;0,0,0,D, 0,

PUSH direct 7171000000 2 4 (SP) < (SP)+1
a7 ag As Bq 43 Ay |, Ay ((SP))— (direct address)

POP = direct 110100004) 2 2 (direct address) — ((SP))

@7 a, as ag 43 Ay A, AQ (SP)— (SP)—1

ACALL addr 11 Aripio Ag 1000 1 2 2 {PC) — (PC}+2
A, Ag As Ag Az Az Ay Ao (SP) — (SP)+1

8 (SP) — (SP)+1
ha ((SP}}<— (PC, ~,,)
E (PC,~,5) — Maio

‘© | LCALL addr 16 0001001 0] 3 2 | (Pc)< (PC)43
z AisAraArsAizAinAioAs As (SP} + (SP)+1

o (SP) + (SP)+1

4 ({SP)}— (PC,~,,)
w" (PCo~is)— Ao~is

RET 00710001 0 1 2 (PCg~,5) — ((SP))

(SP) — (SP)—1
(PCo~) _ ((SPH)
(SP} — (SP)—1

RETI 0011001 0!41 2; (PCs~1s5)+ ((SP))

(SP} + {SP)—1

(SP) <— (SP)-1

AJMP addr 11 AiAgAs 9 0 0 0 1 2 2 (PC)<— (PC)+2

2 Ay As As Ag Ag Az Ay Aa (PCy ~10) + Ao~10

2 t

2 ArsAraAysAiiAiAiaAs As
u A, Ag As Aa Aig Ae Ay Ao

= | SJMP rel 100600400 0 Qj; 2 | 2 | (PC) + (PC)+2
3 R» Re Rs Ra Ra R2 RR; Ro (PC) + (PC}+relative offset

JMP @A+DPTR' 01110014 1/41 =! 2 '/] (PC)<(Ai+(DPTR)

CJNE A, direct, 17103110310 «1 3 2 {PC) <— (PC)+3

rel AB; a 3s a4 23 A2 31 Ac IF {A) + (direct address}
R,R,R;R,.R3R2R, Ao THEN

(PC) — (PC)+relative offset
o IF (A) < (direct address)
e THEN

2 
(c)<-1

% ELSE
= (C)< a

£ en nn
c | CINE A, #data, 101710901 004] 3 2 (PC) + (PC)4+3
e rel ln le ts ta ly da ty to IF {A)+ #data

(PC) — (PC)+relative offset
iF (A) < #data

THEN

(C)+ 1
ELSE

(Cc) -0O

MM 6724240 OO23725 OOF
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® MSM&80C154/83C154 ®

INSTRUCTION SET DETAILS (CONT.}

4 Instruction Code al
> Mnemonic ytesjCycle Description
- D, 0, D0, 0,0; 0,D, D,

CJNE Rr, #data, 10 1 14 4 Fa Mm fo] 3 2 (PC) — {PC}+3
rel I, le fs ta Is te LL lo IF ({Rr}) + #data

F,R,R,A,R,R,R, Ry THEN

(PC) + (PC)+trelative offset

1F ((Re}) < #clata
THEN

{Cc} +1
ELSE

(C}+9O

CJNE @Rr, 101 1 01 FT ry] 3 2 (PC} + (PC)+3
#data, rel ly 6 Is ta Ia ta ta te IF ({Rr)) + #data

RR, Rs Ry Ry Rz Ri Ro THEN

(PC) — (PC)+relative offset

IF {(Rr}} < #data

THEN

(Cc) <1
ELSE

(Cc) <0

DJNZ Rr, rel 110 1 £41 es ry rol 2 | 2 (PC) — (PC)42

2 iF (Rr} +0
£ THEN

g (PC) — (PC)+relative offset

gE DJNZ direct, rel 1104101 031433 2 (PC) — (PC)+3
x A) ag as aq as 2 a, Ap (direct address}— (direct address)—1
e RR, Rs Rg Ra R2 Ry Ro IF (direct address) + O

ki THEN

a (PC) — (PC)+relative offset

JZ rel o11%74900090 0/] 2 2 (PC) — (PC)}+2

THEN

{PC) — (PC)+relative offset

JNZ rel oO717r 1100 0 0] 2 2 {PC) — (PC)+2
R;R, RsRy Rs R2 Ri Ro IF (A) #0

THEN

(PC) — (PC)+relative offset

Jc rel 010000 0 0; 2 2 {PC) — (PC)+2
Ry Rs Rs Ra R3 R2 R, Ro IF (Cc) =1

THEN

(PC) — (PC)+relative offset

JNC rel 0101000 0! 2 2 (PC) — (PC)+2

THEN

{PC) — (PC)+reiative offset

JB bit, ret 0010000 0/ 3 2 (PC) — (PC)+3
bz be bs ba bs bz bi bog tF {bit address) = 1
R,R, Rs Ra Rs Rz Ri Ro THEN

(PC) + (PC)+relative offset

JNB bit, rel 0011000 0] 3 2 (PC) + (PC)}+3
bo De bs bsg bs ba by Ba iF {bit address) =0
R> Re Rs Ra Ra R2 Ri Ro THEN

(PC) — (PC)}+relative offset
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INSTRUCTION SET DETAILS (CONT.)

® MSM80C154/83C154 ©

o Instruction Code

go Mnemonic Bytes|Cycie Description
- D,0, 0,0, 0D, D, D, D,

<5 JBC bit, rel 0001000 0/3] 2 | (Pc)+ (PC)
+ by by bs ba bs bz 6, bo IF (bit address} = 1

as {bit address) + 0
£ (PC) — (PC)+relative offset

= a MOVX A, @Rr 11100 0 1 4£gi 1 2 (A) — ((Rr}} EXTERNAL RAM
—-_-

E 2 MOVX A,@DPTR; 1110000%80 1 2 (A) — ((OPTR)) EXTERNAL RAM
32>

e &| MOV @Rr, A 111 ¢«41 Q 1 re} 1 2 (Rr) — (A} EXTERNAL RAM
oc -

it} MOVX @OPTR,A| 1 1 1 = 4 Oo 0} 1 2 ((DPTP)) — (A) EXTERNAL RAM

NOP

O
t
h
e
r

i
n
s
t
r
u
c
t
i
o
n
s

(PC) — (PC)+1
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* MSM80C154/83C154 e

ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings

Parameter Symbol Conditions Rating Unit

Supply voltage Vee Ta = 25°C -05~7 Vv

input voltage VI Ta = 25°C —0.5 ~ Ver +05 Vv

Storage temperature Tstg —55 ~ +150 "0

Operational Range

®MSM80C154/83C154 ..DC to 12 MHz, VCC = 5V+20%

®MSM80C154-1/83C154-1 ..DBC to 16 MHz, VCC = 5V+5%

Parameter Symbol Conditions Rating Unit

Supply voltage Vec *1 fosc = DC-16 MHz 25~6 Vv

Memory hold voltage Vcc 2~6 Vv

Ambient temperature Ta oo _ io vo 16M) °C

"1: 2.5 V < Vcc <4V DC characteristics will be specified elsewhere.

DC Characteristics

(Voc =5V+10%, Ta =—40 to +85°C)

Meas-

Parameter Symbol Conditions Min. Typ. Max. Unit | uring
circuit

Input Low Voltage VOL 0.5 0.2 Vcc—G.1

Input High Voltage VIH Except XTAL1 and | 0.2 Vcc +09 Veco +05 Vv

RESET |
,

Input High Voltage Vint XTAL1 and RESET 0.7 Vcc Vec+O5

Output Low Voltage VOL lol = 1.6 mA 0.45

(PORT 1, 2, 3}

Output Low Voltage Vout lou = 3.2 MA 0.45 Vv

(PORT 0, ALE, PSEN)
+ 1

Output High Voltage Vou lon = —60 uA 24 k Vv

{PORT 1,2, 3) Veco =5 Vt 10% |

IQH = —30 KA 0.75 Voc v

| low =—10 KA 09 Vec

Output High Voltage VOHI lOH = —400 nA 2.4

(PORT O, ALE, PSEN) Veco =5V+ 10%

loH = —150 vA 0.75 Vec

lon = —40 LA 0.9 Vcc Vv

Logical O Input Current/ NL aa —10 —200 BA
ease! $1 Quysper Current flow Vo =0.45V

2

Logica! 1 to 0 Transition ITL V,=20V —500 wA
Current (PORT 1, 2, 3)

Input Leakage Current le Vss <Vi< Vee +10 BA 3

[PORT 0 floating, EA)

RESET Pulldown Resistor | Rast 20 40 125 KQ 2

Pin Capacitance Cio | Ta=25°C, f=1MHz2 10 pF

5 V (except XTAL1)

Power Down Current lpD Veco =2~6V 1 50 HA 4
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© MSM80C154/83C154 e

Maximum Power Supply Currant Maximum Power Supply Current
Normal Operation icc (mA) Idle Mode icc (mA)

Voc 4V 5V 6V Vec av 5V 6V

Freq Freq

0.5 MHz 1.6 22 3 0.5 MHz 0,6 0g 1.2
3.5 MHz 43 5.7 7.5 3.5 MHz 4A 1.6 2.2
8 MHz 8.3 11 14 8 MHz 1.8 27 3.7
12 MHz 12 16 20 12 MHz 2.5 3.7 5

“1: 2.5 V < Vcc < 4 V DC characteristics will be specified elsewhere,

Maximum Power Supply Current Maximum Power Supply Current
Normal Operation lec (mA) idle Mode lec (mA)

Vec 45 Vv SV 5.5 V Vec 45 Vv 5V 5.5 V

Freq. Freq.

1.2 MHz 2.0 2.3 2.6 1.2 MHz 1.4 15 1.6
8 MHz 10 11 12.5 8 MHz 2.3 2.7 3.2

12 MHz 14 16 18 12 MHz 3.0 3.7 5.0

Voc 475V | 5V | 525V Voc 475V | 5V | 5.25¥

Freq. Freq.
16 MHz 18 20 23 16 MHz 40 5.0 6.0

Measuring Circuits

7 2

Vv (Note 2) (Note 1) Vec

v o [|e aa r[°1H o—= 2» f45 xb 
5 ~f—?

2[ 1/2 5 s E
Vito =] oF 3 (Vv) (A)Io iF 2

ams Til[-F
3 4

i —_ | (A) 1 1
Vee (Note 2) Vec -

Vino s [fe = Vito = [I], ble

32 EL @O@ 5 113 F
Vito =]: o Viro—y Sys |m °

= Vss I |_| Vss

Note 1. Repeated for specified input pins.

2. Repeated for specified output pins.

3. Input logic for specified status.
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® MSM80C154/83C154 ©@

External Program Memory Access AC Characteristics

(Vcc =5 V + 20%, Vgg=OV, XTALI+2 = 12MHz, Ta = —40 °C ta 85°C

Vcc= 5 V 5%, Vgg = 0 V, 12 MHz < XTAL1-2< 16 MHz, Ta =— 20°C to 70°C

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

Ratings

Parameter Symbol 16 MHz clack vane ae em Unit

Min. Max. Min. Max.

XTAL1-2 Oscillator Period tCLCL 62.5 62.5 ns

ALE Pulse Width tLHLL 85 2tCLCL-40 ns

Address Valid to ALE Low TAVLL 18.5 1tCLCL-44 ns

Address Hold After ALE tLLAX 27.5 1tCLCL-35 ns

Low

ALE Low to Valid Instr in ELLIV 150 4tCLCL-100 ns

ALE Low to PSEN Low tLLPL 32.5 1tCLCL-30 ns

PSEN Pulse Width tPLPH | 1525 3tCLCL-35 ns

PSEN Low to Vatid Instr tPLIV 82.5 3tCLCL-105 | ns
n

Input instr Hold After tPXIX 0 oO ns
PSEN

Input Instr Float After tPXIZ 425 1tCLCL-20 | ns
PSEN

PSEN to Address Valid tPXAV 425 ItCLCL-20 ns

Address to Valid instr in | taviv | 207.5 StCLCL-105 | ns

Address Float to PSEN TAZPL 0 ] ns
Low

PSEN f

roma YKh

External program memory read cycle

TLHLL —~

tAVLL tTLLEPL

tov —

P— IPLIV —»

tPLPH

LAZPL1LLAX

PORT 2 As Xx
AIS h

aAaB~ AIS
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© MSM80C154/83C154 ©

External Program Memory Access AC Characteristics
(Voc = 5 V + 20%, Vgg=0V, XTAL1-2= 12 MHz, Ta = —40°C to 85°C

Voc = 5 V + 5%, Vgg=O V, 12 MHz < XTAL1-2< 16 MHz, Ta =— 20°C to 70°C

PORT 0, ALE, and PSEN connected with 100 pF load, other connected with 80 PF toad}

Ratings

Parameter Symbol 16 MHz clock venae ae arom Unit

Min. Max. Min. Max.

XTAL1-2 Oscillator Period =, tCLCL 62.5 62.5 ns

ALE Pulse Width| tLHLL 85 2tCLCL-40 ns

Address Valid to ALE Low tAVLL 18.5 I1CLCL-44 ns

Address Hold After ALE tLLAX 27.5 1tCLCL-35 ns

RD Pulse Width tRLRH | 275 6tCLCL-100

WR Pulse Width (WLWH | 275 6tCLCL-100 ns

RD Low to Valid Data In tRLDV 207.5 StCLCL-105 | ns

Data Hold After AD tRHDX oO a ns

" Data Float After RD tTRHDZ 55 2tCLCL-70 ns
ALE Lowto Valid Datain | ttiov {| —_—[_400 ; StCLCL-100 | ns

Address to Valid Data in tAVDV 457.5 9tCLCL-105 | ns

ALE Low to AD or WR ttLwe | 1475 | 2275 | atc_crao | 3tcLci+a0 | ons
Low

Address to RD or WR Low TAVWL 180 4tCLCL-70 ns

Data Valid to WR toOVWXx 22.5 1tCLCL~40 ns
Transition

Data Valid to WR High tQVWH | 332.5 7ICLCL-105 ns

Data Hold After WA tWHOX 75 | 2tCLCL-50 ns

Address Float to RD Low tAZRL 0. a ] ns

RD or WR High to ALE WHLH | 325! 1025 | 1tcLcL30 | itcLcL+40 | ns
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© MSM80C154/83C154 e

External data memory read cycle

TLHLLE

-——— tLLDV ——+

TLLWL

tWHLH

tRLRA

RS \ }

TAVLL/TLLAX

tRLOV —e

tAZRL

~AINSTR AG~AT\ _f i)PORTO IN yy PcL f —4Rr Coy ‘

P—TAVWL —*

PORT 2 PCH X AB ~ A15 PCH ; P2.0 ~ P2.7 DATA or AB ~ A15 DPH Nae ~ AIS PCH

DATA IN

External data memory write cycle

tLHEL tWHLH

—-_

ALE

PSEN___ L \___

TLLWL
a ————— {WLWH —

Wr \ ir
TLLAX \ ,

| taQVvWH IWHOX
tAVEL} :

tavwx

porto IN a DATA {ACC} Ao 47)

tAVWL—

PORT 2 Aeon’? X AB ~ AIS PCH P2.0 ~ P2.7 DATA or AB ~ Al5 OPH X AS ~ AIS PCH
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* MSM80C154/83C154 e

Serial Port (1/O Extension Mode) AC Characteristics
Veco = 5 V +20%, Vgg=OV, XTAL1-2 = 12 MHz, Ta = —40°C to 85°C
Veco =5V+t5%, Vssg =OV, 12 MHz< XTAL1-2< 16 MHz, Ta = - 20°C to 70°C

Parameter Symbol Min. Max, Unit

Serial Port Clock Cycle Time tXLXL T2tCLCL ns

Output Data Setup to Clock Rising Edge | tavxH TOICLCOL-133 ‘ ns
Output Data Hold After Clock Rising Edge| txHOX |2ICLOL75 ns
Input Data Hold After Clock Rising Edge tXHDX 7 0 ns
Clock Rising Edge ta Input Data Valid — r xHDV | 4OtCLCL-133 ns

MACHINE CYCLE = [ | | | ]

ALE

t- IXLXL —|

ee ee res Re ree SS pe ee pe eee ee

[rtavxn ~ fe 1XHOX ;

OUTPUT DATA _ x Xx x x_ ae ny 4

hb xHOVvel be 1xHOX

INPUT DATA ALEX XVALX_COXVAL VALI VALI O>*XVAIN__XVALION ai)

OKI SEMICONDUCTOR = 3.- 33
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® MSM80C154/83C154 e

AC Characteristics Measuring Conditions

1. Input/output signal

VouYou ViH VIH °
TEST POINT

VIL vVOL 
IL

VOL

* The input signals in AC test mode are either Voy (logic 1")
or Voy [logic “O") input signals where logic “1” corresponds
to a CPU output signal waveform measuring point in excess of

Vin. and logic “O" to a paint below VIL:

Floating

VOH VOH
Vin Von

Vit Vit
VOL VOL

* The port O floating interval is measured from the time the
port 0 pin voltage drops below Vit after sinking to GND at
2.4 mA when switching to floating status from a “1” output,
and from the time the port 0 pin voltage exceeds Vit after
connecting to a 400 uA source when switching to floating
status froma “QO” output,

2. Floating

XTAL1 External Clock Input Waveform Conditions

Parameter SyMbol Min, Max. | Units

Oscillator Freq. T/TCLOL bc 16 MHz

High Time TCHCX 20 ns

Low Time tCLex 20 ns

Rise Time — tCLCH 20 ns
Fall Time (CHCL 20 ns

EXTERNAL CLOCK DRIVE WAVEFORM

, 70.7 Vec \

0.45 V 0.2 Vcc 0.1 TCHCX

ToHcL~ Pp——--—TE LOL
NC

XTAL2

EXTERNAL

OSCILLATOR XTAL1
SIGNAL
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