OXK I 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 I/O ports, three 16-bit timer/counters,
multifunctional serial port and clock generator. In addition, the MSMB3C154 has three standby modes

enabling further power reduction.

The MSMBO0C154 is identical to the MSM83C154 except the omission of 16K byte ROM.

FEATURES

Fully static circuit

On-chip program memory

On<chip data memory

E xternal program memory address space
E xternal data memory address space

1/0 ports

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

lincludes watch dog timer & 32 bit timer)
¢ Multifunctional serial port

1 16K x 8 bit ROM (MSM83C154 only)
: 256 x B bit RAM

: 64K bytes

: 64K bytes

1 32

: 3
: 1/0O Expansion mode

: UART mode (featuring error detection}

® G6-source 2-pricrity level
interrupt and multi-evel

interrupt available by programming IP and |E registers

® Memory-mapped special function registers
® Bit addressable data memory and SFRs
® Minimum instruction cycle

1.0us @ 12 MHz operation (MSMB0OC154/MSM83C 154}

: 0.75us @ 16 MHz operation (MSM80C154-1/MSM83C154-1)

® “Multiply/"divide’ instruction cycle
e Standby functions

: 3 us @16 MHz operation
. 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

¢ Upward compatible with MSM80CS51/80C3
e Packages :

©INTEL CORPORATION 1981

B L724240 0023701 73 W

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 ¢
CIRCUIT BLOCK DIAGRAM
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PIN CONFIGURATION

¢ MSM80C154/83C154 o

MSMB3C154-XXRS/MSM80C154RS
{Top-View) 40 Lead Plastic DIP

f1.0/T2( 1] [3T) vee
P1.1/T2EX[ 2] [ ro.0
P1.2(3] [P0
P1.3(3] [37) P02
P1.4[ 5] [J61P0.3
P1.507F] [15P04
P1.6(7] [H]ros
P1.70H] z [33)r0 6
RESET(J] : [32]Pe.7
P3.0/RXDI] o [T0EA
P3.1/TXDT] 2 RO ALE
P3.2/INTo(TZ] 2 [79) FSEN
P3.3/INT (T b3 [ 28)p2.7
P3.4/TO(1T] [77)P26
P3.5/T1/HPDI(TH] [261P25
P3.6/WRIE] [251P2.4
P3.7/R0(TY] [231P23
XTAL2(1H] 231P2.2
XTALI(TH] [Z21P2.1
Vss[20] [ZTiP2.0

MSMB3C154-X XJS/MSMB0C154JS 1
|Top-View) 44 Lead Plastic Leaded Chip Carrier
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MSMB3C154V-XXGS/MSMB0C1654VGS
(Top-View) 44 Lead Plastic Package
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PlL.7 C——{3 P06
RESET C——] 4 z z JfF—"1r07
P3.O/RXD —— 5 g 7 20F——1€a
NC C=—] 6 o0 28——ne
P3 1/TXD =] 7 £ g 27— ALE
P3.2/INTO ————] 8 = =< 26 F———1psEN
P3IINTY C— ] ¢ 28 ———F27
P3.4/T0 ——— 10 @f———p26
P2 s/M1 C—— 1 BF——r2s

P36/WRC—]12
P3IROC——J13
XTaL2C—J14
XTaLc———]15
VggC—] 16
Vgs 117
P2oCT——18
P21C—d19
P22——]20
PICTn
P2aC—]22
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PIN FUNCTIONS

Pin Name Description
POO ~ PQ.7 Bidirectional 1/O ports. They are also the data/address bus {input/output
of data and output of lower 8-bit address when external memory is accessed).
They are open drain output when used as /O parts, but tri-state output when used
as data/address bus,
P10 ~Pt.7

P10 (T2)
eP1.1{T2EX)

P1.0 to P1.7 are quasi-bidirectional 1/O ports. They are pulled up internally when

used as input ports. Two of them have the following secondary functions:

: Used as external clock input pin for the timer/counter 2.

1 Used as trigger input for the timer/counter 2 to be reloaded
or captured; causing the timer /counter 2 interrput.

B L724240 0023703 44k EE

OKI SEMICONDUCTOR 3-3

This Material Copyrighted By Its Respective Manufacturer



¢ MSMB0C154/83C154

PIN FUNCTIONS (CONT.)

Pin Name Description

P20 ~P2.7 P2.0 to P2.7 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 ~ P37 P3.0 to P3.7 are quasi-bidirectional 1/0 ports. They are pulled up internally when
used as input ports. They also have the following secandary functions:

#P3.0 (RXD)
Serial data input/output in the |/O expansion mode and serial data input in the
UART mode when the serial port is used.
eP3.1 (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.
P33 ({INTY) :
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 Q.
eP35 (T1)
Used as external clock input pin for the timer/counter 1 and power down mode
control input pin.
P36 (WR)
Output of the write strobe signal when data is written into external data memory.
eP3.7 (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 puises 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 exte[nal 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" ievel, the MSMB83C154 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/MSM83C154 executes instructions
from external program memory for all addresses.

RESET f this pin remains ““H’’ for at least 1 u second, the MSM80C154/MSMB3C154 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. £xternal 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.

3-4 OK!I SEMICONDUCTOR
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® MSMBOC154/83C154 ¢

DATA MEMORY AND SPECIAL FUNCTION REGISTER
LAYOUT DIAGRAM

foFFR OF8H 10CON
OFOH B
OEQOH ACC 4
0DOH PSW
OCDH THZ
OCCH TLZ
OCBH| RCAP2H
0CAH| RCAP2L
ocaH | T2CON
0BSH 13
0BOH P3
OABH IE
OAOH P2
99H SBUF
98H SCON
90H P1
Z 8DH TH1
;: 8CH THO
7 8BH T
e 8AH TLO
89H TMOD
'] 88H TCON
{  87H PCON
83H DPH
82H DPL
81H sp
>
80H 8OH PO
L
7FH N
30H
2FH {7E BIT 78| |
ADDRESSABLE
204 |7 RAM 0 _ RESSING
e AT ~ - DIRECT BIT ADDRESS
BANK 3 {
18H lgg ] !
17H [R7 T
BANK 2 1
10H | ro REGISTER ADDRESSING
oFH [R7
BANK 1
08H |Rgo DIRECT BYTE ADDRESSING
07H |R7
BANK 0 <+ INDIRECT ADDRESSING
4 00H [Ro )
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* MSM80C154/83C154 ¢

DETAILED DIAGRAM OF DATA MEMORY (RAM}

OFFH

7FH

2FH
2EH
2DH
2CH
2BH
2AH
29H

28H

26H
25H

24H
23H
22H
21H
20H
1FH

18H
17H

10H
OFH

08H
O7H

00H

255
127
7F |7e |70 |7¢c |78 |7A | 79 | 78 | 47 w
77 |76 {75 |7a |73 |72 | 71 | 70| 48
6F |6E | 6D | 6C | 6B | 6A| 69 | 68 | 45
67 |66 | 65 | 64 | 63 | 62 | 61 | 60| 44
5F 5E | 5D | 5C | 58 | 5A | 59 | 58 | 43 o | 2
"l g |z
57 |56 |55 | 54 { 63 |52 | 51 s0| a2 2 |4
[ 07 | 27| T g | u
4F | 4E | 4D ac | 4B | 4A| 49 48| 4 £ |9
i : 2
47 | 46 | 45 | 44 | 43 | 42 ) a1 | 40 40 k?{ w
- [ =
3F | 3E | 3D|3C| 38| 3A| 39| 38 39 | &
1 : -
37 | 36 |35 |34 |33 32|31 | 30| 38 R
i
2F {26 | 20| 2c|28|2a| 20| 28| 7 a | =
27 |26 |25 | 24 |23 |22 | 21 | 20| 36
1 |[1E|D|1c|1B|1Aaj19 18| 35
171615 (14|13 |12] 1 |10] 34
oF [0 [op|oc|oB|oal 09| 08| 33
07 (06 |05 |04 |03 02|01 ] 00| 32
31 )
Bank 3 &}
24 z
23 @
Bank 2 g
16 ?qﬂ:
15 @
Bank 1 'p"_"
@
8 T}
? 2
Bank 0
o )

INDIRECT ADDRESSING
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* MSMB0C154/83C154 »
DETAILED DIAGRAM OF SPECIAL FUNCTION REGISTERS

Special

Direct Function

Byte Register

Address Bit Address Symbol
(MSB) {LSB)}

WDT T32 SERR 1ZC P3HZ P2HZ P1HZ ALF
OFBH [FF]FE}FD)FC]FB]FA[FQ]Fs] 10CON

oFOHF?]FG[F51F4|F3JF2[F1|F0—| B

OEOH lE7lE6,E5JE4(E3lE2IE1|EO—| ACC

CY AC FO RS RSO OV F1 P
oooH | D7 [ D6 | D5 [ D4 [ 03 [ D2 [ D1 [DO | Psw

OCDH Not Bit Addressable TH2
0OCCH Not Bit Addressable TL2
OCBH Not Bit Addressable RCAP2H
OCAH Not Bit Addressable RCAP2L

TF2 EXF2 RCLK TCLKEXEN2 TR2 C/T2 CP/RL?
ocsH [cF [ce [co [cc [ce [cacoTea] T2con

PCT PT2 PS PT1 PX1 PTG PXOD
0B8H I_BF-I—TBDIBC|BBlBA\BQ]BE!1 P

osoH[B?]Bﬁ]aslaqlsalsz[m|Bo] P3
EA ET2 ES ET1 EX1 ETO EXO
0ASH fAF{—]ADTAc[ABIAA]AglAEJ IE

oaoH | A7 ]AalAs ]A4 | a3 [ a2 [ an [ao ] 2

99H [ Not Bit Adf’fﬁﬁsfblre l SBUF
SMO SM1 SM2 REN TB8 RB8 TI Rl
98H DFIBE]QD[BC[QBIQA[SQ[BB] SCON

9oH |97 |96 [95 [94 o3 [92 Jo1 [eo | P

OK!I SEMICONDUCTOR 3-7
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® MSM80C154/83C154 ¢

Special
Direct Function
Byte Register
Address Bit Address Symbol

(MSB} {Ls8}
8DH Not Bit Addressable TH1
8CH Not Bit Addressable THO
8BH Not Bit Addressable TL1
8AH Not Bit Addressable TLO
89H Not Bit Addressable TMOD
TF1 TR1 TFO TRO IE1 1T IEQ ITO

ssn [aF [8e [0 [ 8c [ 88 | 8A | 80 | 88 TCON
87H Not Bit Addressable PCON
83H Not Bit Addressable OPH
82H Not Bit Addressable DPL
B1H Not Bit Addressable sP
soH |87 [ 8 [8 [ 84 [83]82[a [ 0 PO
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SPECIAL FUNCTION

® MSMB80C154/83C154 »

REGISTERS

Timer mode register {TMOD)

NAME ADDRESS

MsB LSBE
7 6 5 4 3 2 1 Q

TMOD 89H

GATE c/T M1 MO GATE c/IT M1 Mo

BIT LOCATION FLAG

FUNCTION

TMOD.O MO

M1 i MO : Timer/counter 0 mode setting

T
|
'
|
I
|
[
|
1

o
[ —
-

TMOD A M3

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

TMOD 2 C:"T

Tamer/countar 0 count clock desugnauon conrrnl bit,

XTAL1 -2 divided by 12 clocks is the input applied to timer/counter
0 when C/T = "'0",

The external clock applied to the TO pin is the input applied to
timer/counter 0 when C/T = 1",

T™OD.3 GATE

TMOD 4 MO

When this bit is “0”, the TRQ bit of TCON (timer contral register) is
used to control the start and stop of timer/counter 0 counting.
If this bitis 1", timer/counter O starts counting when both

| the TRO bit of TCON and INTQ pin input signal are “"1'*, and stops

counting when either is changed to ""0"’.

M1 MO : Tlmer/counter1mode setting.

e e e e e e - o SR U g

o :: 0 ! 8-bit timer/counter wnh 5-bit prescalar.

1 i 16 blt tlmer/counter

T . R U
I

T™MOD 5 M1

.0 E Bblt nmer/counter with B-bit auto reloading.

e e et gy Uy Ay RS

1 o ! Tnmer/counter 1 operation stopped.

2

TMOD & c/T

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.7 GAT-EM

When this bit is 0", the TR1 bit of TCON is used to control

the start and stop of timer/counter 1 counting.

If this bitis "1, timer/counter 1 starts counting when both

the TR1 bit of TCON and {NT1 pin input signal are **1’’, and stops

counting when either is changed to 0",

M 724240 0023709 Sbu
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® MSM80C154/83C154

Power control register (PCON)

NAME ApDRess | MSB 6 5 a 3 ) . e
PCON 87H SMOD HPD RPD - GF1 GFO PD IDL
BIT LOCATION FLAG FUNCTION
PCOND IDL IDLE mode set when this bit is set to *1°*, CPU operations are

stopped when |DLE mode is set, but XTAL1:2, timer/counters Q, 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 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 bit.

Testing this flag when IDLE 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 intérrupt shows
whether the interrupt is a normal interrupt or a PD mode release

interrupt.
PCON 4 - Reserved bit, The output data is **1" if the bit is read.
PCONS RPD Bit used to specify cancellation of CPU power down mode {IDLE or

PD) by interrupt signal.

Power down mode cannct be cancelled by interrupt signa! if interrupt
is not enabled by (E (interrupt enable register) when this bit is '0"".
If the interrupt flag is set to 1" by an interrupt request signal when
this bit is 1 {even if interrupt is disabted), the program is executed
from the next address of the power dawn mode setting instruction.
The flag is reset to ‘0" by software.

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

If the level of the power failure detect signal applied 1c the HPDI pin

{pin 3.5} is changed from 1" to 0’ when this bit 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 SMQD 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
“0" for delayed processing. And when the bit is **1’*, the serial port
aperation clock is normal for faster processing.

3-10  OKI SEMICONDUCTOR
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® MSM80C154/83C154 ¢

Timer control register (TCON)

MSB LSB
NAME ADDRESS 7 6 5 4 3 2 3 bt
TCON | 88H TF1 TR1 TFO TRO 1E1 1T IEO 1TO
BIT LOCATION | FLAG FUNCTION
T

TCOND | ITO External interrupt O signal used in leve) detect mode when this bit is
"0, and in trigger detect mode when 1",

TCON 1 T‘ IEO Interrupt request flag for external interrupt O.

3 Bit is reset automatically when interrupt is serviced,
Bit can be set and reset by software when 1TQ = '1*,

TCON.2 T E xternal interrupt 1 signal used in level detect mode when this bit is

| 0", and in trigger detect mode when ''1°,

TCON3 IE1 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 = '},

TCON A4 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.S TFO Interrupt request flag for timer interrupt Q.

Bit is reset automatically when interrupt is serviced.
Bit is set to "1 when carry signal is generated from timer/counter 0.

TCON B TR1 ! 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.7 TF1 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
M 724240 D0O23711 512 WA
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® MSM80C154/83C154 ¢

Serial port control register (SCON)

MSB LSB
NAME ADDRESS 7 6 5 4 3 [ 2 1 0
SCON 98H SMO SMA Sm2 REN TB8 l RBB Tt R
BIT LOCATION FLAG FUNCTION
SCONO 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 ather mode. In mode 2
or 3, however, Rl is not set if the RB8 data is 0"’ with SM2 = 1",
Rl is set in mode 1 if STOP bit is received when SM2 = 1",
SCON.1 T “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 Q, or after the last bit of data has been sent when in any other
maode.
SCON.2 RB8 The ninth bit of data received in mode 2 or 3 is passed to RBS.
The STOP bit is applied to RB8 if SM2 = 0" when in mode 1.
RB8 can not be used in mode 0.
SCON.3 T88 The TBB8 data is sent as the ninth data bit when in mode 2 or 3.
Any desired data can be set in TB8 by software.
SCON .4 REN Reception enable control bit
No reception when REN = 0",
Reception enabled when REN = “1%,
SCON .5 SsM2 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 SMO | SM1 ; MODE !
0 1 0 i 0 | 8bitshift register 1O
’_ _______________________ e et m E EAeE_m -, — s A —————
0o 1 1 i 1 : 8-bit UART variable baud rate
SCON.7 SMO 1 7 0 | 2 | 9bitUART1/32XTAL1, 1/64 XTAL1
H H ' baud rate
1 . 1 : 3 i 9-bit UART variable baud rate
3-12 OKI SEMICONDUCTOR

B L?24240 00237%k2 459 WA

This Material Copyrighted By Its Respective Manufacturer



® MSM80C154/83C154 ¢

Interrupt enable register (IE)

MSB LSB
NAME ADDRESS 2 6 l 5 4 3 2 1 0
IE 0ABH EA — [ ET2 ES ETY EX1 ETO EXO0
BIT LOCATION FLAG FUNCTION
IE.0 EXO0 Interrupt control bit for external interrupt 0.
Interrupt disabled when bit is "'0*’.
Interrupt enabled when bit is “'1*".

{E ETO Interrupt control bit for timer interrupt 0.
| Interrupt disabled when bit is "'0"'.
Interrupt enabled when bit is 1.

IE2 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"’,

IE.4 ES Interrupt controt bit for serial port.
Interrupt disabled when bit is 0",
Interrupt enabled when bit is ‘1",

IES ET2 Interrupt control bit for timer interrupt 2,
interrupt disabled when bit is *‘0"’.
Interrupt enabled when bit is 1",

IE.6 — Reserved bit. The output data is “'1°’ if the bit is read.

€7 EA Overall interrupt control bit,
All interrupts are disabled when bit is *0"".
All interrupts are controlled by I1E.O thru IE.5 when bit is ‘1",

OKI SEMICONDUCTOR 3-13
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® MSMB0C154/83C154

Interrupt priority register {IP)

MsB LSB
NAME ADDRESS 7 6 5 4 3 2 1 0
1P 088H PCT - PT2 PS PT1 PX1 PTO PX0
BIT LOCATION FLAG FUNCTION
PO PX0 interrupt priority bit for external interrupt 0.
Priority is assigned when bit is **1°",
IP.1 PTO Interrupt priority bit for timer interrupt 0.
Priority is assigned when bitis **1"',
1P.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 1.
Priority is assigned when bit is *'1"",
P4 PS Interrupt priority bit for serial port,
Priority is assigned when bit is 1",
tP.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.
P.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
M L?2y240 0023714 221

This Material Copyrighted By Its Respective Manufacturer



® MSMB0OC154/83C154 &

Program status word register (PSW)

MSB LSB
NAME ADDRESS 7 6 5 | 4 3 2 1 °
PSW ODOH cY AC FO J RS1 RS0 ov F1 P
BIT LOCATION FLAG FUNCTION
PSW.0 P Accumulator (ACC) parity indicator,
"1 when the 1" bit 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 T ov ‘ Overflow flag which is set if the carry C6 from bit 6 of the ALU or
i | €Y is "1" as a result of an arithmetic operation. The flag is also
" set to 1" if the resultant product of executing a multiplication
i instruction {MUL AB) is greater than QFFH, but is reset to 0"
if the product is less than or equal to OFFH.
S R
PSW.3 ‘ RSO RAM register bank switch
| L e
\ RS1 RS0 | BANK | RAM ADDRESS
o] [} O0H — O7H
PSW.4 RS1 1 1 08H — OFH
. 1 0 2 10H — 17H
1 1 3 18H — 1FH
PSW 5 FO User flag which may be set 1o “0"" or "1 as desired by the user.
PSW .6 AC Auxiliary carry flag.
This ftag 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 ""D"".
PSW.7 (a4 Main carry flag.
This flag is set 1o *1"* if a carry C, is generated from bit 7 of
the ALU as result of executing an arithmetic operation instruction.
If a carry C, is not generated, the flag is reset to 0"

BB bL724240 0023715 1be WA
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® MSMB80C154/83C154 ¢

1/O control register (IOCON}

MSse LSB
NAME ADDRESS 7 6 5 4 3 2 1 0
1OCON OF8H r‘WDT T32 SERR | 1ZC | P3HZ | P2HZ | P1HZ ALF
BIT LOCATION FLAG FUNCTION
JOCON.O ALF i If CPU power down mode (PD, HPD} is activated with this bit set to
! 1" the outputs from ports 0, 1, 2, and 3 are switched to floating
| status,
| When this bit is “0", ports 0, 1, 2, and 3 are in output mode.
I0CON.1 P1HZ Port 1 becomes a high impedance input port when this bit is ‘17",
I0CON.2 P2HZ Port 2 becomes a high impedance input port when this bitis 17",
I0CON.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.
I0CON.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.
I0CON.6 T32 Timer/counters 0 and 1 are connected serially to form a 32-bit
timer /counter when this bit is set to ‘1",
TF1 of TCON is set if a carry is generated in the 32-bit timer/counter,
IOCON.7 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 OK!I SEMICONDUCTOR
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® MSM80C154/83C154 =

Timer 2 control register (T2CON)

MSB LS8
NAME ADDRESS 7 6 5 4 3 2 1 0
T2CON OC8H TF2 | EXF2 | RCLK | TCLK [ EXEN2 | TR2 | C/T2 | CP/RLZ
BIT LOCATION | FLAG ! FUNCTION
T2CONO ‘ 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/RLZ = 0",

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

T2CON 1 CciT2 Timer/counter 2 count clock designation control bit.

The internal clocks {XTAL1:2 + 12, XTAL1-2 + 2} are used when

| this bit is "“0*’, and the external clock applied to the T2 pin is passed
to timer/counter 2 when the bit is **1"".

TR2 Timer/counter 2 counting start and stop control bit.
Timer/counter 2 commences counting when this bit is **1"" and stops
counting when "'0",

T2CON.2

T2CON.3 EXEN2 T2EX timer/counter 2 external cantrol signal control bit,
Input of the T2EX signat 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
bitis 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 T2E X timer/counter 2 external
contrel signal level is changed from 1" to "'0" 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 mode or in capture mode.
This flag serves as the timer interrupt 2 request signal, I an interrupt
i is generated, TF2 must be reset to '0'* by software,

OKI SEMICONDUCTOR ~ 3-17
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¢ MSMB0C154/83C154 ¢

LIST OF INSTRUCTIONS

LIST OF INSTRUCTION SYMBOLS

A ;. Accumulator

AB : Register pair

AC : Auxiliary carry flag

B . Arithmetic operation register
[ : Carry flag

DPTR : Data pointer

PC : Program counter

Rr : Register indicator {r =0 ~ 7)
SP : Stack pointer

AND : Logical product

OR : Logical sum

XOR : Exclusive OR

+ : Addition

- : Subtraction

X : Multiplication

{ : Division

{X) : Denotes the contents of X

. Denotes the contents of 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

bit address : RAM and the special function register bit specifier address (b, ~ b, )
code address : Absolute address (A, ~ A, ;)

data : Immediate data (I, ~ 1,)

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

direct address: RAM and the special function register byte spacifier address (a, ~ a,}

E

VALItH V&%

3-18  OK! SEMICONDUCTOR
M 724240 0023718 977 B

This Material Copyrighted By Its Respective Manufacturer



® MSM80C154/83C154 »

MSMB80C154/MSM83C154 INSTRUCTION TABLE

L 0 1 2 3 | 4 5 6 7
H 0000 0001 0010 o011 | 0100 0101 o110 0111
AIMP
0 LIMP ANTNTS .
0000 NOP address 11 address 16 RR A INC A ! direct INC @RO INC @R
(Page 0} !
- L __ v _
4 ACALL
1 IBC bit, | | LCALL | DEC
0001 rel ,address. 11 "addrass 16 RRC A DECA direct DEC @RO | DEC @R
{Page 0) A : |
2 JB bit * AJMP . | ADD A ‘VADD A, | ADDA ADD A
0010 rg  |3ddress 11 RET RL A #data | direct | @RO @Rt
Page 1} | |
y - v
. ACALL
3 | JNBbit, ADDC A, ADDC A, ADDC A, | ADDC A,
0011 ret ~ |address 11| RETI RLCA | “idata | direct @RO @R1
PtPage 1)
o - o
4 [ Jcbir, | AMP T gp | ORL T omLa, [ORLA, ORLA, | ORLA,
0100 rel (Page 2) direct, A #data‘ #data 1 direct ‘ @RO @R1
i
5 | ncrel lameort [ ANL aeL T ANL A, rANL A.| ANLA, | ANLA,
0101 (Page 2} direct, A #data‘ #data ! direct ! @RO @R1
' 4 I
11| XRU | XBL T XRLA, 'XRLA.| XRLA, | XRLA,
(Page 3) direct, A \ wdata #data direct @RO @R1
A , .
|
ALl TorLe, | P mova, | MOV Tuoy ero, [Mov @R,
(Page 3) bit S*MDPTR #data | Lt | #data #data
] — ‘ v
| AIMP , | MOV MOV MOV
10800 | SIMPrel |address 11 ANb,LtC' i M(C?:&,é’ DIV AB direct 1, direct, direct,
4§ (Page 4) ! L direct 2 @RO ) @RI
9 | OV [LACALL MOV bit, [MOVC A, [SUBB A, SUBBA,| SUBBA, | SUBBA,
1001 | C  |@A+DPTR| #data  direct | @RO @R1
{Page 4) i
A MOV C INC | MOV @RO, | MOV @R1
v & MUL AB | . . A .
{Page 5) bit DPTR | direct direct
B ACALL CJNE A,‘l CINE AN CINE @ROY CINE @R1 Y
1011 address 11| CPL bit cPLC #data, ; direct, #data, #data,
(Page 5} k rel rel rel rel
AJMP
c PUSH ‘ | XCH A, | XCH A, XCH A,
1100 direct address 11! CLR bit CLRC SWAP A direct @RO @R1
b {Page 6) |
ACALL ! DINZ
1o1] aoP laddress 11| SETBbit | SETEC | DAA | direct, | XCHD A | XCH A,
irect @RO @R1
(Page 6} rel
E | MOVX A, ds;,e“:spﬂ MOVX A, MOVX A.| « aa |MOVA,| MOVA, | MOVA,
1110 @DPTR |? @R0O @R1 direct @RO @R1
{Page 7}
IR  —— _— .
v
F Movx [ ACALL Y movx | movx cPLA | MOV MOV MOV
1111 | @DPTR, A |25 | @RD, A | @R1, A direct, A| @RO, A @R1, A
A age 7) L .
2BYTE IBYTE
MNEMONIC
2 CYCLE 4 CYCLE
OKI SEMICONDUCTOR ~ 3-19
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* MSM80C154/83C154 #

L 8 9 A B c D E F
H 1000 1001 1010 1011 1100 1101 1110 1111
00%0 INC RO INC R1 INC R2 INC R3 INC R4 INC RS INC R6 INC R7
0(;01 DEC RO DEC R? DEC R2 DEC R3 DEC R4 DEC RS DEC R6 i DEC R?
|
— —
2 ADD A, ADD A, ADD A, ADD A, ADD A, ADD A, ADD A, | ADD A,
0010 RO R1 R2 R3 R4 Rb R6 R7
3 ADDC A, | ADDC A, | ADDC A, | ADDC A, | ADDC A,| ADDC A, | ADDC A, | ADDC A,
o011 RO R1 R2 R3 R4 R5 R6 | R7
, ; f
4 ORL A, ORL A, ‘ ORL A, ORL A, ORL A, ORL A, ORL A,  ORLA,
0100 RO R1 R2 R3 R4 RS R6 |, R?
! —e
T
5 | ANLA, | ANLA, | ANLA, | ANLA, | ANLA, | ANLA, | ANLA, | ANLA,
o101 RO R1 R2 R3 R4 RS R6 R7
—
6 XRL A, XRL A, XRL A, XRL A, XRL A, XRL A, XRL A, XRL A,
0110 RO R1 R2 R3 R4 R5 R6 R7
MOV R1, | MOV R2, | MOV R3, | MOV R4, | MOV RS, | MOV R6, MOV R7,
0111 #data #data #data #data #data #data #data
s mov 7 mov P mov [ mov [ mov ¥ mov T mov
1000 direct, direct, direct, direct, direct, direct, direct, direct,
RO R1 R2 R3 R4 R5 R6 R7
9 SUBB A, | SUBBA, | SUBBA, | SUBBA, | SUBBA, | SUBBA, | SUBB A, | SUBB A,
Rt R2 R3 R4 R5 R6 R7
MOV RO, | MOV R1, | MOV R2, | MOV R3, | MOV R4, | MOV RS, MOV R&, | MOV R7,
1010 [ direct direct direct | direct direct direct direct direct
B CJNE R1,] CJNE R2,| CINE R3,] CIJNE R4,] CJNE R6,] CJNE R6, CJNE R7,
1011 #data, #data, #data, #data, #data, |
rel rel rel rel !
~ |
XCH A, XCH A, XCH A, XCH A, XCH A, XCH A, XCH A, |
1100 RO R1 R2 R4 RS R6 R7
_ —y
D DJNZ RO | DIJNZ R1 |DJINZ R2, [ DJNZ R3, | DJNZ R4, i DINE R5, | DINE R6, DJNE R7,
1101 rel rel rel rel rel rel rei rel
E MOV A, MOV A, MOV A, MOV A, MOV A, | MOV A, MOV A, MOV A,
1110 RO R1 R2 R3 R4 RS R6 R7
F MOV RO, | MOV R1, | MOV R2, | MOV R3, | MOV R4, MOV RE, | MOV R6, | MOV R7,
111 A A A A A A A A
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B L?724240 0023720 525 WM

This Material Copyrighted By Its Respective Manufacturer



INSTRUCTION SET DETAILS

® MSMBOC154/83C154 »

2 Instruction Code
> Mnemonic Bytes [Cycles Description
= D, D¢ D; D, 0, D, D, O,
ADD A, Rr 0 0 1 0 1 rz ry rgf 1 1 (AC), (0V), (C), (A) « (A)+(Rr)
ADD A, direct 001 00101 2 1 {AC), (OV), (C), (A} «~ (A)+(direct
87 85 as a4 a3 a; a; ao address)
ADD A, @Rr 0 0 1 00 1 1 rgf 1 1 (AC}, (0V], (C}, (A) « (A)+{(Rr))
T
ADD A, #data 00100100 2 1 (AC}, {0V, (C), (A) « (A)+ #data
[ TR PR PR DA PO PO I P
ADDC A, Rr 01 1 1 r2r, o 1 1 (AC), (OV), (C), (A) — (A)+(C)+(Rr)
ADDC A, direct 0011010 1.2 1 (AC), {0V}, (C), (A) — (A)+(C) +(direct
a7 3 as a, ai az 3, ac | address}
. | ADDC A, @Rr 00 1 10 1 1 1o 1] 1] (ACI,(OV),(C), (A) < (AI+(CI({RA)
[ =
2 | ADDC A, #data 00 11 10 0| 2| 1| {AC), IOV, {C), (A) « (A)+(C)+#data
] h le s ba by I3 1y 14
£ | SUBB A, Ar 10 0 1 1 rporro| 1 1| {AC), (OV),(C), (A) — (A)—((C)+({Rr})
c .
2 | SUBB A, direct 100 %t 0 1 0 1) 2 1| {AC), (0V),(C), (A} « (A)—((C)+(direct
g a; ag as aq a3 a; a, ap address))
o — - . §
© | SUBB A, @Rr 100 1 0 1 1 rgl 1, 11 {AC), (QV],{C), (A) — {A}—({(C)+({Rr)
= { _ - ——
£ISUBBA #data | 1 0 0 1 0 1 0 0] 2! 1 | (AC), (OV),{C), (A) — {A)—((C)+#data)
£ b le g 1a 13 13 1y Ng \‘
< | MUL AB 101001 00| 1 4 (B — (A) x (B)
DIV AB 1 70 0 9 01 00O 1 4 {A) quotient, -
{B) remainder (al/e
DA A 11010100 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 O 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. As a
result, the carry flag can be set, but
cannot be cleared.
CLR A 11 1 00 1 090 Ll 1 {(A)+~0Q
S | CPL 1T 1110100 1] 1] (A<{A)
g n RL A 00100011 1 1 Accumulator
Qc
g PN S S R SN = Y
83 ’ 0
55
2c
g RLC A O 01100 11 1 1 Accumulator
3 i
2 ﬂ:_lf <] *E}!
7 [¢]
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® MSMB80C154/83C154 @

INSTRUCTION SET DETAILS (CONT.)

» Instruction Code
E Mnemonic ——————————————]Bytes [Cycles Description
Lod D.DsDsD, D3 D, D, Do
RR A o 00000 11 1 1 Accumulator
[~
5 [HqﬂH%H*]qj
e 7 (4]
o “
58 ]
g 8| RRC A oooe1001 V|11 Accumulator
25
22 === [=]-]-]~]-
3 7 0
o |
<< - |
SWAP A 110001001 1| (A~)=(A~,
INC A 00000100/ 1|1 (AeiAd
INC Rr 0 0 0 0 1 ryry rof 1 1 (Rr) — {Rr}+1
INC direct 00 O0O0O0OTI1TO01 2 t (direct address) < {direct address)+1
- d7 d¢ 8s A4 a3 Az 3 do !
§ : e e
£ fNC @Rr 0O 000 0 1 1 rof 1 11 | (R =R+
&/ inc DPTR 101000 1 1|1 ]| 2| (DPTR) « (DPTRI+1
£/ DEC A 00010100/ 1 |1 {A«A-1
E 1
5 | DEC Rr 0 0 0 1 1 ryr, rg| 1 | 1 ! {Rr)«(Rr)-1
[
~ | DEC direct 000101011211 (direct address) — (direct address)—1
a7 @ as 34 a3 az: a; ao
DEC @Rr 0001 0 1 1 rp| 1 1 | R < ({RrH)—1
ANL A,Rr 01 0 1 1 rygrp /e 111 {A) < (A) AND (Rr)
ANL A, direct g1 010101 2 1 {A) < (A) AND (direct address)
@, a a8s aq a3 a; a; do
ANL A, @Rr 01 01 0 1 1 re} 1 1 (A) < {A) AND ({(Rr)}
2 | ANL A, #data 01010100} 2 1 {A) < {A) AND #data
.g b lg s te 13 1y 1y la
Q .
Z | ANL direct, A 01 0100 1 0|2/ 1] (direct address) — (direct address)
é a7 as as as @ a; a1 ao AND (A)
(=
© | ANL direct, 0O 1 01 00 1 1 3 2 (direct address) « (direct address)
B #data @7 3 @s ¢ @3 87 &, Ao AND #data
2 I lg Is 1o b3 2 1y g
o
'g ORL A,Rr 01 0 0 1 rzr roj 1 1 | (A) < (A) OR (Rr)
_‘Uj ORL A, direct 0Ot 000101 2 1 (A) - (A) OR (direct address)
@7 @ 8s Qs da 3z 81 3o
ORL A,@Rr 01 000 1 1 rof 1 1 (A) < (A) OR ((Rr))
ORL A, #data 01 0 00 1 0| 2 1 (A) — (A} OR #data
I bg Is la 13 1y 1y g
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* MSMBOC154/83C154 o

INSTRUCTION SET DETAILS (CONT.)

2 Instruction Code \[
> Mnemanic Bytes |Cycles Description
= D+ Ds Ds Dy D3 D, D, O,
ORL direct, A 0 100001042 1 (direct address) — (direct address) OR
a; @ As A4 @y a; a, ag | {A)
ORL direct, D100 00 1 1|3 |2 : (direct address) « (direct address) OR
#data a7 as as as 83 a; a; ao ! #data
2 7 16 Is 15 1y 15 1y g ;
0 :
g XRL A,Rr 0D 1 1 0 1 rar rof 1 1 (A) < (A) XOR (Rr)
z’ XRL A, direct 01100101 2 1 (A) < (A) XOR (direct address}
'E 97 dg 8s A4 33 32 a1 QAo
8 - -
E XRL A, @Rr 01 1 0 0 1 1 rof 1 1 (A) < (A} XOR ((Rr)
'] — —
& | XRL A, #data 0 110010021/ A«<(AlXOR #data
w© Is e ks la 13 12 1y |g
g . ——
& [ XRL direct, A 0+ 10600 1 0|2 |1 | (direct address) — (direct address}
as 8g as aq as a: a, a, XOR (A)
XRL direct, 01 100 0 1 1|3 | 2 | (directaddress) «— (direct address) XOR
#data a; 8¢ @s A4 @3 B2 a, ag #data
Iy lg 15 by 13 32 1y g
e MOV A, #data 11t 10100 2 1 {A) « #data
5 h Hg Us be 1y 05 0, Ig
g MOV Rr, #data 0 1 1 1 1 rz2ry 1o 2 1 {Rr) — #data
% lo e Is by 13 7 1y o
£ . .
g | MOV direct, 0111010 1] 3 2 (direct address) «— #data
k= #data 87 8 @s a4 a3 @z a; o
g |7 lb 15 l‘ I] Iz I| lo
® - _
S | MOV @Rr,#datal| 0 + 1 1 0 1 1 rof 2 1 (Rr)) « #data
e 19 le 15 ke 13 12 by ho
® _ -
T | MOV DPTR, 1.0 0 1 00 0O 3 2 {(DPTR) < #data 16
€ #data 16 his hia b hiz Dy hig s g |
E TEI VA PR P PO PO N 1
CLR 1100001 111,1]I(Ceo
SETB C 1t 0 1 0 0 11 1 1 (C) <1
- . __
s |cPL ¢ 101 1001 171 |1](C(C
§ ANL C, bit 10 000010 2 2 (C) — {C) AND (bit address)
E bs be bs by by by by b
& | ANL C sbit 101 1000 0! 2|2 | (CI(C)AND (bit address)
k= b; bs bs bs by b; by b
®
g' ORL C,bi1 01110010 2 2 (C) «~ (C) OR (bit address)
4 b, bg bs bs by by b, bo
> | ORL Cbit 101 0000 0|2 |2 (CheI(C)OR (bit address)
£ b+ be bs be by by b, bo
(3]
MOV C, bit 1 01 000 1 0| 21 (C) «— (bit address)

b, be bs by by b2 by bo
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® MSMBOC154/83C154 ¢

INSTRUCTION SET DETAILS (CONT.)

Instruction Code
Mnemonic Bytes [Cycles| Description
D,D¢D;D,D;0;0, D

J Type

MOV bit, C 1001001 0| 2| 2| (bitaddress) — {C)
b, bg by by by by by by

SETB bit 110100 1 0| 2| 1/ (bitaddress)« 1
b, bg by by by b, b, b

CLR bit 1100001 0| 2| 1| (bitaddressl — 0
b, by b; b, by b, by by

CPL bit 1011001 0| 2 1 {bit address} « (bit address}
b, bg bs by b; by b, by

Bit operation
instructions

MOV A, Rr 11 1 0 1 r3 15 7o 1 1 | (A)~(Rr}
MOV A, direct 1110010 1|21 (A) « (direct address)
d7 dg ds B4 A3 Az Ay dp
MOV A, @Rr 11100 1 1 r,| 1 1 {A) « ((Rr)}
w | MOV Rr A 1T 1 1 1 1 ryry o] 1 1 (Rr) < (A)
H
2 [MOV Rrdirect | 1 0 1 0 1 r; 1y ro| 2 | 2 | (Rr)< (direct address)
3 a7 8 @5 84 A3 a8z a; ao |
%
£ | MOV direct, A 11 1 1 0 1 0 1] 2 [ 1] (direct address) < (A)
5 a7 ag 85 A, 83 a; 4, Ao |
'
@ | MOV direct, Rr 1 0 00 1 ra2rp 70| 2 2 {direct address) — (Rr}
s a7 8¢ a5 B4 a3 8, 4, ap
®
O | MOV direct, 10 0 0 0 1 1 ry| 2 2 | {(direct address} < {{Rr}}
@Rr 37 d¢ as aq ay a; a; dp
S I .
MOV @Rr, A 1111 0 1 1 r| 1 1 ((Rr}} « (A}
MOV @Rr, 1 01 0 0 1 1 rol 2| 2 | ((Rr)) < (direct address))
direct a7 8 as a4 az az a; ap
MOVC A, 100100 1 1)1 2] (A)<({A+{DPTRY
@A+DPTR

MOVC A,@A+PC 1 00000 1T 1|1 2 | (PC) < (PC) + 1
(A) < ((A) + (PC))

IConstant codef
instructions

w» | XCH A, Rr 11001 o 1| 1| {A=(Rs
o
3 8| XCH A, direct 11000 10 1| 2| 1| (A =(direct address)
R a7 8, 8s a4 a3 a4z @ ao
32
.3‘-@ XCH A,@Rr 1100 0 1 1 rof 1 1 | {A)=({Rr))
8%
XCHD A, @Rr 11 01 0 1 1 rp| 1|1 ] A~ 0=URr,~,))
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INSTRUCTION SET DETAILS (CONT.)

® MSM80C154/83C154 ¢

2 Instruction Code
> Mnemonic Bytes|Cycles Description
- D,Ds D; Dy D; D, D, 0,
PUSH direct 11 00 00O0O0]2 2 (SP) < (SP}+1
a; a4 @s a4 a3 a, @, a {{SP)) « (direct address)
POP  direct 1101 0 0 0 0| 2| 2 | (direct address) < ((SP))
a; a, @s 8, a3 a; a, ag (SP) « (SP)—1
ACALL addr 11 Aho Ay 1 0 0 0O 1 2 2 {PC) « (PC}+2
As A A Ay Ay A, A, A, (SP} « {SP}+1
- ((SP}) «— (PCo~ )
s (SP} « (SP)+1
s ((SP}} < (PC, ~ )
; (PCo~ o) — Ao~ 10
€ | LCALL addr 16 000100 1 0|3 ]| 2| (PC}e(PC)3
.g AsAaAAn AN ALAy Ag (SP} «— {SP)+1
s A; As Ag Ay Ay A, A, Ag {{SPY) « tPC, ~,)
8 (SP) « {SP)+1
= ({8P)} + (PC, ~,;}
w (PCO’”H]‘—An"‘ls
RET 001 00O0OT110 1 2 {PCs~,5) — ((SP))
| {SP) « (SP)—1
| {PCo~4) < ({SP}
(SP} « {SP)—1
RETI 0 01 100 1 01| 2| (PCy~s)« (ISP
(SP} « {SP)—1
(PCo~,) < ((SP))
(SP) < {5P)-1
AJMP addr 11 AGAs Ay, 0 O 0 0 1 2 2 (PC) « (PC)+2
@ Ay Ag As AL Az Az A, Ag \ (PCo~10) = Ag~10
o . T
‘S | LUMP addr 16 0 00O0COTOCTI1TO 3 2 {(PCo~ys) « Ag~y5
2 AsALARBALA LA A As
E Ay Al A Ay Ay A AL A,
g | SIMP rel 1 000G 000 0|2 | 2| (PC)«(PCI+2
3 R, Ry Rs R¢ Ra R: R; Ry (PC) «+ {PC}+relative offset
tUMP @A+DPTR| 0 1 1 1 0 0 1 1|1 | 2 | (PC)— (AI+(DPTR)
It
CJINE A, direct, 101 101 0 1|3 2] (PC)«(PC)+3
rel 8, 8¢ as; a4 a; a; a, ag IF {A} £ (direct address}
RyRsR; R, R; R;: R, R, THEN
(PC)} « (PC)+relative offset
- IF (A) < (direct address)
c THEN
s (€)1
g ELSE
& (C)«-Q
2 I I
£ | CINE A, #data, 10110100 3 2 (PC} « {PC)+3
g rel I lg 15 Mg 13 13 8, Ig IF {A) + #data
s R, R, R; RaR3R:R, Ro THEN
@ (PC) « (PC)+relative offset
IF (A) < #data
THEN
(C) «1
ELSE
(C) -0

B L724240 0023725 007 WA
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® MSM80C154/83C154 ¢

INSTRUCTION SET DETAILS (CONT.)

3 Instruction Code L
> Mnemonic yies|Cycle Description
Lt 0,0,D0;0,0,0,D,D,
CJNE Rr, #data, 1 01 1 % rar 10| 3 2 (PC) + {PCH3
rel Iy g 15 Lo 13 1o 1y g IF ({Rr}} + #data
R. R, Ry R, R, R, R, R, THEN
(PC) « (PC+relative offset
IF ((Rr})}) < #data
THEN
{C}+~1
ELSE
(C}~0
CINE @Rrv, 1011 01 1 r| 3 2 (PC) < {PC)+3
#data, rel I, 1y 1 1g 13 13 1y Mg IF {{Rr)) + #data
R;Rs Rs Ry Ry R: R, Ry THEN
(PC} « (PC)+relative offset
IF {{Rr}} < #data
THEN
(C) <1
ELSE
(Cy—0
DJNZ Rr,rel 1 1 0 1 1 ryryrg| 2| 2| (PC)—(PCHH2
R+ R¢ Rs Rs Ra Rz R; Re (Rr) < (Rr}—1
g IF (Rr} £ 0
e THEN
K | (PC) « (PC)+relative offset
E DJNZ direct, rel 11010101 3 2 | {PC)— (PC)+3
= @, 8¢ 8s @4 A3 @2 @, Ao i ({direct address) < {direct addresst—1
2 R, Rs Rs Ry Ra R, R, Ry {AF (direct address) + Q¢
° | THEN
@ {PC) + {PC)+relative offset
3z rel 011 0000O0O0C]|2 2 (PC) +~ (PC)+2
R-/Rg Rs RQRBRZ R[ Ro |F (A)=0
THEN
i {PC) < (PC)+relative offset
JNZ  rel 111 000O0O0C]| 2 2 (PC) « (PC)+2
R, R Rs Ry R3 Rz R, Ry IF (A} +0
THEN
{PC) « (PC)+relative offset
JC rel 01 0O0O0O0OO O 2 2 {PC) < (PC)+2
RT Rg Hs R4R3 Rz RlRo IF ‘C)=1

THEN
{PC) « (PC)+relative offset

JNC  rel 0 1010000 2 2 (PC) + (PC)+2
R: Rs Rs Ra R3a R2 R, Ry IF (Cy=0
| THEN
i {PC) « {PC)+relative offset
JB bit, rel 001 O0O0O0O0O| 3 2 (PC) < (PC)+3
b, bg bs bs bs by by b IF {bit address) = 1

R, Rs¢ Rs R« R3: R: R, Ry THEN
(PC) + (PC)+relative offset

JNB  bit, rel 0011 000O0O0)|3 2 (PC} « {PCH3
b, bs bs bs by ba b, bg IF {bit address) = 0
R; Rs Rs Ra R3 R; R, Ry THEN

(PC) — {PC}+relative offset
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® MSM80C154/83C154 »

INSTRUCTION SET DETAILS (CONT.)

{bit address) « 0
{PC) «— (PC)+relative offset

@ Instruction Code
< Mnemonic Bytes|Cycle Description
- D, D, D, D, D, D, D, D,
L EluBC  bit, rel 000 10000|a3]| 2| (PC)e(PCc)a
X b, by bs by by bz b, bg IF (bit address} = 1
§3 R, Re¢ Rs R, R, Rs R, Ry THEN
o0 5,
(=

Em MOVX A, @Rr 111000 1 r,. 1| 2] (A« (Rr)) EXTERNAL RAM
EE — '
Eg MOVX A,@DPTR| 1 1 1 0 0 O O 0 1 2 (A) < ({(DPTR)) EXTERNAL RAM
= =2
EE/MOVX@Rr,A | 111 100 1 ry| 1] 2| (R}« (A) EXTERNAL RAM
Q C —
| MOVX@OPTR,A| 1 1 1 1 0 0 0 0] 1] 2 | (DPTP)) — (Al EXTERNAL RAM
_ £ NoP 000000001, 1]|(PCIe(pC
£%
%
£
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® MSM80C154/83C154

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symbol Conditions Rating Unit
Supply voltage Vee Ta=26°C —-05~7 v
{nput voltage V| Ta=25°C —-0.5 ~ Vec + 0.5 \
Storage temperature Tstg —55 ~ + 150 °c
Operational Range
*MSMB0C154/83C154 ..DC to 12 MHz, VCC = 5V+20%
*MSMB0C154-1/83C1564-1 . .DCto 16 MHz, VCC = 5V+5%
Parameter Symbol Conditions Rating Unit
Supply voltage Vee *1 fosc = DC-16 MHz 25~6 v
Memory hold voltage vee 2~6 v
Ambient temperature Ta fgg: igg é?;j,zaM#,_Z,L) °C
*1: 25V < Vcc < 4V DC characteristics will be specified elsewhere,
DC Characteristics
(Voo =5V=10%, Ta = —40to +85°C)
i Meas-
Parameter Symbol Conditions Min. Typ. Max. Unit | uring
| circuit
Input Low Voltage ViL —0.5 0.2 Vce—0.1 |
input High Voltage Vi Except XTAL1and | 0.2 Vg +09 Ve +056 ‘ i
RESET |
— ——
Input High Voltage VIHI XTAL1 and RESET 0.7 Vge Vgo +05 |
Output Low Voltage VoL lpL=16mA 0.45
(PORT 1,2, 3)
Output Low Voltage VoLt loL =3.2mA | 048 v
(PORT 0, ALE, PSEN) ; '
T -— 1
Output High Voltage VOoH o = —60 uA 24 i v
{PORT 1,2,3) Vee =5V £ 10%
! 1oH = —30 uA 0.7 Voo v
! loy = —10 »A 08 Vee
Output High Voltage VOHI loH = —400 uA 24
(PORT O, ALE, PSEN) Vec=5V+ 10%
IoH = —150 wA 0.75 Vee
loH = —40 A 09 Vee
Logical O Input Current/ i B{:V// —10 —200 A
Logmal 1 Ou ut Current /|OH Vg—045V ,
Logical 1 to O Transition T V=20V —500 uA
Current (PORT 1,2, 3)
Input Leakage Current I'N} Vgg < Vy < Vge +10 nA 3
[PORT O floating, EA}
RESET Pulldown Resistor | RpsT 20 40 125 K& 2
Pin Capacitance Cio Ta=25°C,f=1MHz 10 pF
5V (except XTAL1)
Power Down Currént pD Vee=2~6V 1 50 uA 4
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Maximum Power Supply Current
Normal Operation Igc (mA}

® MSM80C154/83C154 »

Maximum Power Supply Current
Idle Mode i (mA)

vee 4v 5V 6V vee v 5V 6V
Freq Freq
0.5 MHz 16 2.2 3 0.5 MHz 0.6 08 1.2
3.5 MHz 4.3 5.7 7.5 3.5 MHz 1.1 1.6 2.2
8 MHz 8.3 i1 14 8 MHz 1.8 2.7 3.7
12 MHz 12 16 20 12 MHz 25 3.7 [}
*1: 25V < Ve <4 V DC characteristics will be specified elsewhere.
Maximum Power Supply Current Maximum Power Supply Current
Normal Operation Ige (mA) Idle Mode I (mA)
Vee 45 Vv 5v 55v Ve 45v 5V 55V
fFreq. Freg.
1.2 MHz 20 23 286 1.2 MHz 1.4 1.5 1.6
8 MH2 10 11 ;125 8 MHz 23 2.7 3.2
12 MH2z 14 16 " 18 12 MHz 3.0 3.7 5.0
vee 475V 5V 525V vVce 475V 5V 525V
Freq. Freq.
16 MHz 18 20 23 16 MHz 40 5.0 6.0
Measuring Circuits
1 2
Vee (Note 2) (Note 1) Vee
ViHos ® [ 1+ 5 = S
22 ar— =t 2
A E- 18 5
ViLo— = | 1|7 o o = 3
1L Vss _]-_ ‘:- Vss
3 4
[ < [ @ I l
Vee (Note 2) Vce =
ViHo— 5 [ = S VIHo— s 1~ ] DS
o [] 2 ar—e o I 12 2 [
g 12 5l W@ g 12 E
VL o— £ : O VL o—» 211" o
-4 Vss l —1__Vss
Note 1. Repeated for specified input pins.

2. Repeated for specified output pins.
3. Input logic for specified status.

OK! SEMICONDUCTOR
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® MSM8B80C154/83C154 ¢

External Program Memory Access AC Characteristics
(Voo =5V £ 20%, Vgg =0V, XTAL?-2=12MHz, Ta= —40°Cta85°C

Vee =5V £5%, Vgg =0V, 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 clock Variable clock from Unit
Min. Max. Min. Max.

XTAL1-2 Oscillator Period tCLCL 62.5 625 ns
ALE Pulse Width TLHLL 85 2tCLCL40 T s
Address Valid 1o ALE Low TAVLL 185 11CcLCL44 ns
Address Hold After ALE tLLAX 275 1tCLCL-358 ns
Low

ALE Low to Valid Instrr in LIV 150 B 41CLCL-100 ns
ALE Low to PSEN Low tLLPL 325 1tCLCL-30 ns
PSEN Pulse Width tPLPH | 1525 3tCLCL-35 ns
r’s_eﬂ Low to Vatid Instr LIV | 828 3tCLCL-105 | ns
n

Input instr Hold After tPXIX 0 0. ns
PSEN

Input Instr Float After PXIZ 42.5 1CLCL20 | ns
PSEN

PSEN to Address Valid PXAV 425 Ti1tcLcL20 | ns
Address to Valid Inste In | TAVIV 207.5 StCLCL105 | ns
Address Float to PSEN tAZPL 0 0 ns
tow

External program memory read cycle

TLHLL

TAVLL

JLLPL,. TPLPH

wuv —

le— 1PV

A

TLLAX | LAZPL

s
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¢ MSM80C154/83C154 »

External Program Memory Access AC Characteristics
(Vcc =5V £ 20%, Vgg=0V, XTAL1-2=12 MHz, Ta= —40°C to 85°C
Veg =5V 15%, Vgg =0V, 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 foad)

Ratings
Parameter Symbal 16 MHz clock Valrjizbiz ﬁlchk :'rzom Unit
i i Min, Max. Min. Max.
XTAL1 -2 Oscillator Period | tCLCL l 625 625 ns
ALE Pulse Width tWHLL | 85 2tcLCL40 ns
Address Valid to ALE Low tAVLL 185 1tCLCL44 ns
Address Hold After ALE tLLAX | 27586 1tCLCL-35 ns
Low
BD Pulse Width tRLRH | 275 6tCLCL-100
WR Pulse Width i WLWH | 275 “BtCLCL-100 ns
RD Low to Valid Data In tRLDV 2075 5!CLCL-105 | ns
Data Hold After RD tRHDX 0 "o ns
Data Float After RD tRHDZ 55 2CLCL-70 | ns
ALE Low to Valid Data In 7tLL[7)\7/7WJ | 400 ) 81CLCL-100 | ns
Address to Valid Data In tAVOV 4575 9tCLCL-105 | ns
ALE Low to AD or WR LWL | 1475 | 2275 | 3CLCL40 | 3tCLCL+40 | ns
Low L |
Address to RD or WR Low TAVWL 180 41CLCL-70 ns
Data Valid to WR | ravwx | 225 1tCLCL40 ns
Transition
Data Valid to WR High tQVWH | 3325 | 7WCLCL-105 ns
Data Hold After WR tWHQX 75 B J 21CLCL-B0 0 ons
Address Float 1o RD Low tAZRL o | 0 ns
ﬁi_lghor WR High 10 ALE WHLH | 325 | 1025 | 11CLCL30 | 1tCLCL+40 | ns

OKIl SEMICONDUCTOR 3-3
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® MSMB80C154/83C154 »

External data memory read cycle

FLALL tWHLH
ALE ___/—_\ |
PSEN m \
(———— tILLOV ——]
JLLwL tRLRH —»]
o \
tRHDZ
tAVLL [tLLAX
tRLOV —]
tAZRL
INSTR §> <AO~A7> Ao DATA IN
PORT O N PCL %rPL
—tavwL —
1avov

PORT 2 PCH X AB ~ A15PCH ’ P20 ~ P27 DATA or AB ~ A15 DPH

X;B ~ AI5PCH

E xternal data memory write cycle

tLMLL WHLH
ALE
PSEN_/——\___/ \__
LWL
- WLWH
WR \ '
tLLax } ¥
/ tavwH WHOX
tAVLL} "
taVWX
N a0~
PORT O L DATA (ACC) J(Agcﬁ“)—'
tAVWL—

PORT 2 “3',5’:‘15 X AB ~ A15 PCH P20 ~ P2.7 DATA or AB ~ A15 DPH

XAG ~ Al1S PCH
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® MSMB0C154/83C154 »

Serial Port (1/0O Extension Mode} AC Characteristics
Vee =5V £20%, Vgg =0V, XTAL1-2 =12 MHz, Ta = —40 °C to 85 °C
Vpe =5V =56%, Vgg =0V, 12 MHz < XTAL1-2< 16 MHz, Ta= - 20°C to 70°C

Parameter I Symbol Min, |l Max. Unit
Serial Port Clock Cycle Time IXLXL 12tCLCL ns
Output Data Setup ta Clock Rising Edge | tQVXH | 101CLCL133 ' ns
Qutput Data Hold After Clock Rising Edge | IXHOX 21CLCL-75 o ns
Input Data Hold After Clock Rising Edge tXHDX | o ns
Clock Rising Edge to Input Data VaITd a kWHE\/_ IGO?EHF ns

MACHINE CYCLE | | | |

ALE

r—-‘XLXL—-ﬂ
w

I‘lQVXH*{ IL*‘XHDX f
OUTPUT DATA | D, SH SR D SIS SE—" SR S

thuov-[ -a“-—lxnux
INPUT DATA VAL VAL ALD C XAng( A XvaueX_ VAo

SHIFT CLOCK
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® MSM80C154/83C154 o

AC Characteristics Measuring Conditions

1. Input/output signal

VoM
VoH ViK ViH °

TEST POINT

Vi Y
voL L 1L VoL

* The input signals in AC test mode are either VoH (logic 1)
or Vg (logic “0") input signals where logic “1'* corresponds
to a CPU output signal waveform measuring point in excess of
ViH. and logic "0 to a paint below V| |_.

Floating
VOH VOH
Vi ViH
Vi ViL
VoL VoL

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

2. Floating

XTAL1 External Clock Input Waveform Conditions

Parameter Symbol Min, Max. ( Units
Oscitlator Freq. 1tCLCL bC 16 MHz
High Time : tCHCX 20 - ne
Low Time tcLex ! 20 ns
Rise Time | tcleH 20 ns
Fall Time wHeL | 20 " ns

EXTERNAL CLOCK DRIVE WAVEFORM

Bemeees
vecd 0.7 Vee N

/ TCHCX
045V 0.2 V0.1

TeHeL S TCLCL —]

EXTERNAL
OSCILLATOR
SIGNAL
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