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OKI Semiconductor
MSMS8OC31F/MSMS8O0C51F

CMOS 8-Bit Microcontroller
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GENERAL DESCRIPTION

The OKIMSMS80C31F/MSMS80C51F microcontroller is a low-power, 8-bit device implemented
in OKI's silicon-gate complementary metal-oxide semiconductor process technology. The
device includes 4K bytes of mask programmable ROM (MSM80C51F only), 128 bytes of
data RAM, 32 I/0 lines, two 16-bit timer/counters, a five-source two-level interrupt
structure, a full duplex serial port, and an oscillator and clock circuitry. In addition, the device
has two software selectable modes for further power reduction — Idle and Power Down. Idle
mode freezes the CPU's in-struction execution while maintaining RAM and allowing the timers,
serial port and interrupt system to continue functions. Power Down mode saves the RAM
contents but freezes the oscillator causing all other device functions to be inoperative.

FEATURES

* Low power consumption by 2 um silicon gate CMOS process technology
e Fully static circuit

e Internal program memory : 4K bytes (MSMS80C51F)
¢ External program memory space : 64K bytes

e Internal data memory (RAM) : 128 bytes

e External data memory (RAM) space . 64K bytes

* [/O ports : 8-bit x 4 ports

® Two 16-bit timer/counters

® Multifunctional serial port (UART)

e Five interrupt sources (Priority can be set)

e Four sets of working registers (R0-7 x 4)

e Stack : Internal data memory (RAM)
128-byte area can be used arbitrarily (by SP specified)

* Two CPU power-down modes

(1) Idle mode :  CPU stopped while oscillation continued.
(Software setting)
(2) PD mode :  CPU and oscillation all stopped.

(Software setting)
(Setting I/O ports to floating status possible)

® Operating temperature : —40to +85°C (@ 12 MHz, Vcc =5V £20%)
-20 to +70°C (@ 16 MHz, Vcc =5V £5%)
® 2-byte 1-machine cycle instructions : 1usec. @12 MHz
0.75 usec. @ 16 MHz
e Multiplication/division instructions : 4 usec. @12 MHz
3 usec. @ 16 MHz
A 0 Instruction code addressing method

O/n = Byite-specification :  Data addressing (direct)
—S Bit specification :  Bitaddressing
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OKI Semiconductor MSM80C31F/80C51F

¢ Package options
40-pin plastic DIP (DIP40-P-600-2.54) 1 (MSMB0C31F-xxxRS) (MSM80C51F->xxRS)
44-pin plastic QFP (QFP44-P-910-0.80-2K)  :  (MSMBS80C31E-xxxGS) (MSM80C51F->xxxGS)
44-pin plastic QF] (PLCC) (QFJ44-P-5650-1.27) :  (MSMBS80C31F-xxx]S) (MSM80C51F-xxx]S)
xxx indicates the code number.

DIFFERENCES BETWEEN MSM80C31F/MSM80C51F AND MSM80C31/MSM80C51

¢ Operating frequency

0.5to 16 MHz ................. MSMB80C31F-1/MSM80C51F-1

05to 12MHz ......ccuveeee MSMB80C31/MSM80C51/MSM80C31F/MSMB80C51F
¢ External clock input terminal

XTALT oo, MSMBO0C31F(-1)/MSMB80C51F(-1)

XTAL2 o MSM80C31/MSM80C51

* Emulation mode
Output impedance of ALE and PSEN pins becomes about 20 kQ while CPU is being reset in
MSMB80C31F/MSMB80C51F.

Any other functions and electrical characteristics of MSM80C31F/MSMS80C51F except for
above three differences are the same as those of MSM80C31/MSMS80C51.
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BLOCK DIAGRAM
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CLOCK WAVEFORMS

OKI Semiconductor
Basic Timing Chart
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MSM80C31F/80C51F

PIN CONFIGURATION (TOP VIEW)

P1.O[ 1|
P11 2]
P1.2[ 3|
P1.3[ 4|
P1.4[ 5|
P15 6
P16 7|

P17 8|
RESET[ 9 |
RXD/P3.0 [ 10 |
TXD/P3.1 [ 11 |
NTO/P3.2 [ 12 |
NTi/P3.3 [ 13 |
TO/P3.4 [ 14 |
T1/P3.5 [ 15 |
WR/P3.6 [ 16 |
RD/P3.7 [ 17
XTAL2 [ 18 |
XTALT [ 19 |

Vss | 20

40 ] Vee
139 ] P0.0
38 ] PO.1
|37 ] P02
36 | P0.3
35 ] P04
|34 ] P05

| 33 | P06
(32 ] PO.7
(31 ] EA

30 | ALE

| 29 | PSEN
|28 ] P2.7
|27 ] P26
|26 ] P25
[ 25 | P2.4
|24 ] P23
(23] P22
22 ] P2.1

21 | P2.0

40-Pin Plastic DIP
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MSM80C31F/80C51F

PIN CONFIGURATION (TOP VIEW) (continued)

P1.5 [1 ]

P1.6 2]

P1.7 3]
RESET [4 |
P3.0/RXD [5_|
NG [6 ]
P3.1/TXD [7_]
P3.2/INTO [ 8 |
P3.3/INTT (9|

P3.4/T0 [10]|
P3.5/T1/HPDI [AT]

33]P0.4
32]P0.5
31]P0.6
30 P0.7
[29]EA
28]NC
27 ]ALE
26 | PSEN
25]P2.7
24]P2.6
23]P2.5

P3.6/WR [12]

P3.7/RD [13]
XTAL2 [14]
XTAL1 [15]

Vss [16 ]
Vss [(17]
P2.0 [18]
P2.1 [19]
P2.2 [20]
P2.3[2T]
P2.4 [27]

44-Pin Plastic QFP
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PIN CONFIGURATION (TOP VIEW) (continued)
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44-Pin Plastic QFJ (PLCC)
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MSM80C31F/80C51F

PIN DESCRIPTION

Symbol Description
Vss Ground potential
Vee Supply voltage during Normal, Idle and Power Down operation
Port 0.0 Port 0 is an 8-bit open-drain bidirectional I/0 port. It is also the mutiplexed low-order address

-0.7 and data bus during accesses to external memory.

Port 1.0 Port 1 is an 8-bit bidirectional I/0 port with internal pull-ups. It can drive CMOS inputs without

-1.7 external pull-ups.

Port 2.0 Port 2 is an 8-hit bidirectional I/0 port with internal pull-ups. It outputs the high-order address

-2.7 byte during accesses to external memory. It can drive CMOS inputs without external pull-ups.

Port 3.0 Port 3 is an 8-bit bidirectional 1/0 port with internal pull-ups. It also provides various special
features, as shown below:

-3.7 Port Pin Alternate Function
P3.0 RXD serial input port)

P3.1 XD serial output port

P3.2 INTO external interrupt

P3.3 INT1 external interrupt

P3.4 T0 Timer 0 external input

P3.5 I Timer 1 external input

P3.6 WR external data memory write strobe)
P3.7 RD external data memory read strobe)
Port 3 can drive CMQS inputs without external pull-ups.

RESET Reset input pin. A reset is accomplished by holding the RESET pin high for at least 1us.
even if the oscillator has been stopped. The CPU responds by executing an internal reset. An
internal pull-down resistor permits Power-On reset using only a capacitor connected to Vgg.
This pin does not receive the power down voltage since the function has been transferred to the
Ve pin.

ALE Address Latch Enable. This output latches for latching the low byte of the address during
accesses to external memory. For this purpose, ALE is activated twice every machine cycle or
at a constant rate of 1/6th the oscillator frequency, except during an external memory access at
which time one ALE pulse is skipped. ALE can drive CMOS inputs without an external pull-up.

PSEN Program Store Enable output. This output is the read strobe to external program memory.
For this purpose, PSEN is activated twice every machine cycle. (However, when executing out
of external program memory, two activations of PSEN are skipped during each access to
external data memory.) PSEN is not activated during fetches from internal program memory.
It can drive CMOS inputs without an external pull-up.

EA External Access input pin. When EA is held high, the CPU executes out of internal program
memory (unless the program counter exceeds OFFFH).

When EA is held low, the CPU executes only out of external program memory.

EA must not be floated.
XTALA1 Crystal 1 pin. Itis an input to the inverting amplifier which forms the internal oscillator.
XTAL2 Crystal 2 pin. Itis an output of the inverting amplifier that forms the internal oscillator.




OKI Semiconductor

MSM80C31F/80C51F

DATA MEMORY AND SPECIAL FUNCTION REGISTER LAYOUT DIAGRAM

DATA RAM

O o= == an

~
-

N W
Mo

~Noo TMoOo ~Noo Mo

(en)
o

USER RAM
80W x 8 bits
7F 78
BIT ADDRESSABLE
7 RAM
R7
BANK 3
RO
R7
BANK 2
RO
R7
no  BANK
R7
R BANKO

OFOH
OEOH
0DOH
0B8H
0BOH
0A8H
0AOH
99H
98H
90H
8DH
8CH
8BH
8AH
89H
88H
87H
83H
82H
81H
80H

SPECIAL FUNCTION REGISTERS

ACC

PSW

P

P3

IE

P2

SBUF

SCON

P1

TH1

THO

TL1

TLO

TMOD

TCON

PCON

DPH

DPL

SP

PO

— BIT ADDRESSING

— DATA ADDRESSING
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DETAILED DIAGRAM OF DATA MEMORY (RAM)

7FH 127
USER DATA RAM
30H 48
2FH 7F | 7E | 7D | 7C | 7B | 7TA | 79 | 78 47
2EH 77 | 76 | 75 | 74 | 73| 2 | T 70 46
2DH 6F | 6E | 6D | 6C | 6B | 6A | 69 | 68 45
2CH 67 | 66 | 65 | 64 | 63 | 62 | 61 60 44
2BH 5F | 56 | 5D | 5¢ | 5B | 5A | 59 | 58 43
(&)
2AH 57 | 56 | 55 | 54 | 53 | 52 | 51 50 42 o 2 >
= % %
(p) w o
29H 4F | AE | 4D | 4C | 4B | 4A | 49 | 48 41 >$ >§ N 5
[a'sy (=) =
28H 47 | 46 | 45 | 44 | 43 | 42 | # 40 40 § = 5
<C i}
= =
27H 3F | 3 | 3D | 3¢ | 3B | 3A | 39 | 38 39 @ =< =
=
26H 37 | 36 | 35 | 34 | 33 | 32 | 3t 30 38
25H OF | 2E | 2D | 2 | 2B | 2A | 29 | 28 37
24H 271 | 26 | 25 | 24 | 23 | 22 | 21 20 36
23H 1F | 1E | 1D | 1C | 1B | 1A | 19 | 18 35
22H 17 | 16 | 15 | 14 | 13 | 12 | 11 10 34
21H OF | OE | oD | oC | OB | OA | 09 | 08 33
20H 07 | 06 | 05 | 04 | 03 | 02 | oOf 00 32 )
1FH 31
Bank 3
18H 24 2
17H 23 %
Bank 2 =
10H 16 . Q
OFH 15 i
Bank 1 =2
08H o
07H
Bank 0
00H 0
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DETAILED DIAGRAM OF SPECIAL FUNCITON REGISTERS

Special

Function
Data Register
Address  (\sB) Bit Address (LsB) Symbol

oFoH | F7 | r6 | F5s [ F4a | B[ 2| F1 [ FO |B

[$)]

OfOH | E7 | E6 | E5 | 4 | B3 | E2 | E1 | E0 |AcC
CY AC__FO RSI_RSO OV F__P
oDoH | 07 | D6 | b5 | D4 | D3 | D2 | D1 | DO |PSw

PS__PT1__PXI__PT0 _PX0
oBsH| — | — | — | Bc | BB [ BA | B9 | BB |IP

0BOH | B7 | B6 | B5 | B4 | B3 [ B2 | BI | BO |P3
EA ES EN__EX1__ET0__EXO
oasH | AF | — | — [ Ac | AB [ Aa | A9 | A8 |IE

OAOH | A7 | A6 | As [ A4 | A3 | A2 | A1 | Ao [P

99H | Not Bit Addressable | sBUF
SMO SMi SM2 REN TB8 RB8 Tl R
98H | oF | 9t [ 90 | o9c | 9B | oA | 99 | 98 |scon

9H | 97 | 96 | 95 | 94 | 93 | 92 | 91 | 90 |P1
8DH Not Bit Addressable TH1
8CH Not Bit Addressable THO
8BH Not Bit Addressable TLA
8AH Not Bit Addressable TLO
89H Not Bit Addressable TMOD

TH_TRT _TF0O TRO IE1 M IO 110
88H | oF | 8 | 8D | 8c | 8B | 8a | 89 | 88 |TCON

87H Not Bit Addressable PCON
83H Not Bit Addressable DPH
82H Not Bit Addressable DPL
81H Not Bit Addressable SP

(o]
puirg
@
o
)
o

80H | 87 | 86 | 85 | 84 | 83 | 82 |
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INSTRUCTION LIST

List of Instruction Symbols

A

AB
AC

B

C
DPTR
PC

Rr

SP

bit address
code address
data

: Accumulator

: Register pair

: Auxiliary carry flag

: Arithmetic operation register

: Carry flag

: Data pointer

: Program counter

: Register indicator (r =0to 7)

: Stack pointer

: Logical product

: Logical sum

: Exclusive-OR

: Addition

: Subtraction

: Multiplication

: Division

: 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

: RAM and the special function register bit specifier address (b, to by)
: Absolute address (Ag to A1s)

: Immediate data (I to 1)

relative offset :
direct address :

Relative jump address offset value (Rg to Ry)
RAM and the special function register byte specifier address (ag to ay)

MSM80C31F/80C51F
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MSMS80C31F/MSM80C51F Instruction Codes

Lo 1 2 3 4 5 6 7
' 0000 0001 0010 0011 0100 0101 0110 0111
AJMP
0 LJMP INC
ook NOP at(igggséso1)1 i MP .| RRA INC A 4NC | INC@Ro | INC @R
. ACALL
1 JBC bit, LCALL DEC
0001 C 32’85‘5%%1) 1| JCALL | RRcA | DECA | DEC | pEC@RO | DEC @RI
. AJMP
2 JB bit, ADDA | ADDA, | ADDA, | ADDA
0010 rel 3‘33532311)1 RET RLA #data direct @R0 @R1
. ACALL
3 JNB bit, ADDCA, | ADDCA, | ADDCA | ADDCA,
0011 rel 3?3232311)1 RETI RLCA | “data direct @R0O @R
AJMP ORL ¥
4 | agnab [ oRL drect. | ORLA [ ORLA | ORLA | ORLA
0100 rel (Page 2) direct, A #data #data direct @R0 @R1
ACALL ANL Y
5 JNC rel | address 11 ANL direct, ANL A, ANL A, ANL A, ANL A,
0101 (Page 2) direct, A #data #data direct @R0 @R1
AJMP XRL ¥
6 JZ rel address 11 XRL direct, XRL A, XRL A, XRL A, XRL A,
0110 (Page 3) direct, A #data #data direct @R0 @R1
v
7 nzrel | adiAll Torie, | awp [ mova, | MOV Tmov ero,[Mov ert,
0111 Baos3) bit | @A+DPTR |  #data et #data #data
AJMP MOV ¥ MOV MOV
] 0800 SIMP rel | address 11 ANbLitC' '\g)AV%éy DIVAB | direct, | direct | direct,
(Page 4) * 4 direct2 @R0 @RT1
9 |MOVDPTR, , hCnl . [ MOvbit, | MOVCA | SUBBA, | SUBBA, | SUBBA, | SUBBA,
1001 #data 16 210000 C | @A+DPTR| #data direct @RO direct
AJMP
A . MOV C, MOV @R0, | MOV @R1,
olo | ORLC, bit at(igggséss1)1 W C | INCDPTR | MuUL AB ) et ) e
5 ACALL cinEA € CONEA N CINE @Ro CINE @RY
1011 ANL C, /bit at(igress51)1 CPL bit CPLC #dalta diref:t, #datla, bdata rel
age re re re )
¢ PUSH [ aihoss 11 | CLRbI | GLRC | swapa | XCHA | XCHA | XGHA
1100 direct | *05reose) direct @R0O @R1
ACALL DJNZ
11%1 dﬁ’r%Et at(jgre3361) 1| SETBbit | SETBC | DAA direft, XC@S‘F?OA' X%*%A’
age p e
E MOVXA, [ oghdP | MOVXA, | MOVXA, | ogp | MOVA | MOVA | MOVA,
1110 @PTR | %51 @RO @Ri direct @RO @R1
F MOVX adﬁ(r;eAsléLﬂ MOVX | MOVX | oppa MOV MOV MOV
1111 | @DPTR, A | %511 | @ROA | @RI, A direct A | @RO,A | @R1,A

2BYTES 3BYTES
MNEMONIC
2CYCLES 4CYCLES
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MSM80C31F/MSMB80C51F Instruction Codes (continued)

Ll 8 9 A B c D E F
H 1000 1001 1010 1011 1100 1101 1110 1111
oobo | M™CRO | INGRT | INCR2 | INCR3 | INCR4 | INCRS | INCR6 | INCR?
o0y | DECRO | DECR1 | DECR2 | DECR3 | DECR4 | DECRS | DECR6 | DECR7
0G0 |ADDA,RO | ADD A R1| ADD A R2 | ADDA, R3 | ADDA,R4 | ADD AR5 | ADD A, R6 | ADDA, R7
o0 [ADDC A, RO|ADDC A, R1|ADDC A, R2|ADDC A, R3|ADDC A, R4|ADDC A, R5|ADDC A, R6|ADDC A, R7
oibo | ORLA,RO | ORLA RT| ORLA R2 | ORLA,R3 | ORLA R4 | ORLA, RS | ORLA,R6 | ORLA,R7

01501 ANL A, RO | ANLA,R1 | ANLA, R2 | ANLA,R3 | ANLA, R4 | ANLA, R5 | ANL A, R6 | ANL A, R7

01610 XRLA, RO | XRLA, R1 | XRLA, R2 | XRLA, R3 | XRLA, R4 | XRL A, R5 | XRL A, R6 | XRL A, R7

7 MOV RO, | MOVR1, | MOVR2, | MOVR3, | MOVR4, | MOVR5, | MOVR6, | MOV R?,
0111 #data #data #data #data #data #data #data #data
8 Mov MOV MOV MoV MoV MoV MoV MoV
1000 direct, direct, direct, direct, direct, direct, direct, direct,
RO R1 R2 R3 R4 R5 R6 R7
9 SUBB A, SUBB A, SUBB A, SUBB A, SUBB A, SUBB A, SUBBA, SUBB A,
1001 RO R1 R2 R3 R4 R5 R6 R7
A MOV RO, | MOVR1, | MOVR2, | MOVR3, | MOVR4, | MOVR5, | MOVR6, | MOV R?,
1010 direct direct direct direct direct direct direct direct
B CJNE RO, ¥ CJNER1,Y CJNER2,Y CJINER3, ¥ CJNER4,Y CJINER5, ¥ CJNER6,Y CJNE R?,
1011 #data #data #data #data #data #data #data #data
rel rel rel rel rel rel rel rel
C XCH A, XCH A, XCH A, XCH A, XCHA, XCHA, XCHA, XCH A,
1100 RO R1 R2 R3 R4 R5 R6 R7
D DJNZ RO, | DJNZR1, | DJNZR2, | DJNZR3, | DJNZ R4, | DJNER5, | DJNE R6, | DJNE R7,
1101 rel rel rel rel rel rel rel rel

11E10 MOV A, RO | MOV A, R1 | MOV A, R2 | MOV A, R3 | MOV A, R4 | MOV A, R5 | MOV A, R6 | MOV A, R7

11F11 MOV RO, A | MOV R1, A | MOV R2, A | MOV R3, A | MOV R4, A | MOV R5, A | MOV R6, A | MOV R7, A
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MSM80C31F/80C51F

Instruction Set Details

Instruction code

T M . -
ype nemonic D; De Ds Ds D3 Dp D; Do Description
ADD A, Rr 001 0 1 1o n 1| (AC), (0V), (C), (A) « (A)+(Rr)
ADDA,direct | 0 0 1 0 0 1 0 A1 1 | (AC), (QV), (C), (A) « (A)+(direct
d7 dg ds d4 a3 A2 41 4dg address)
ADD A, @Rr 0 1 0 1 ro 1 | (AC), (QV), (C), (A) « (A)+((Rr))
ADD A, #data 01 0 1 0 0 1 | (AC), (QV), (C), (A) « (A)+#data
l7 lg Is g I3 lo 14 g
ADDC A, Rr 001 1 1 mr 1 1 | (AC), (QV), (C), (A) « (A)+(C)+(Rr)
ADDC A, direct o1t 1 01 0 1 1 | (AC), (QV), (C), (A) « (A)+(C)+
a7 ag as a4 a3 a A ap (direct address)
ADDC A, @Rr 0 1 1 1 ro 1 | (AC), (OV), (C), (A) « (A)+(C)+((Rr))
@ | ADDC A, #data 0 1 1 1 0 0 1 | (AC), (QV), (C), (A) « (A)+(C)+#data
o
'§ l7 lg Is g I3 lo 14 g
*z, SUBB A, Rr 1 0 1 1 mrnn 1 | (AC), (QV), (C), (A) « (A)—((C))+((Rr))
é SUBBA, direct] 1 0 1 0 1 0 1 1 | (AC), (QV), (C), (A) « (A)—((C)+
5 a7 ag as a4 a3 a a; ap (direct address))
S | SUBBA, @Rr | 1 1 1 ro 1 | (AC), (QV), (C), (A) « (A)—((C)+((Rr))
'f‘j SUBBA, #data| 1 0 1 1 0 0 1 | (AC), (QV), (C), (A) « (A)—((C)+
'1% l7 lg 15 g 13 1o Iy g #data)
< |MULAB 1 1 0 1 0 4 | (AB) « (A) x (B)
DIV AB 1 0 0 1 0 0 4 | (A)quotient,
(8) remainder < (AV/(B)
DAA 11 0 1 0 1 0 0 1 | When the contents of accumulator bits
0 thru 3 are greater than 9, or when
auxiliary carry (AC) is 1, 6 is added to
bits 0 thru 3. Bits 4 thru 7 are then
examined, and when bits 4thru 7
follwoing 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 cary flag can be set, but
cannot be cleared.
CLRA 111 0 0 1 0 0 1 | (A)«0
S |CPLA 11 1.0 0 1 (A <®
g o |PLA 0 0 1 0 0 1 1 Accumulator
S S [¢] el
= B 7 0
=5
E=|PLC 001 1 00 1 1 1 Accumulator
(&)
<

Fﬂ++++e++eeﬁ
7 0
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Instruction Set Details (continued)

Type | Mnemonic Instruction code IeJ D ioti
D; Ds Ds Ds D3 Ds D; Do Bytes Cyc escription
- RRA 0 0 00O 0O 1 1 1 1 Accumulator
o
g t -BEBEEREE
5o g 0
S o
S S |RRCA 0000 1 00 1 1|1 |1 Accumulator
<% th-EEBBEEE
= 7 0
8
< | SWAPA 1 1.0 0 0100 | 1] 1] M)A
INC A 000 001 0O 1 1 | (A)« (A)+
INC Rr 0 0 0 0 1 rp r ro 1 1 | (Rr) « (Rr)+1
.| INC direct 0 00 0 01 0 A1 2 1 | (direct address) « (direct address)+1
é d7 dg d5 d4 43 d2 41 4o
§ INC @Rr 0 00 0 0 1 1 1o 1 1 | ((Rr)) < ((Rr)+1
g INC DPTR 1 01 0 0 0 1 1 1 2 | (DPTR) « (DPTR)+1
§ DEC A 000 1 0100 1 1 | (A) « (A)-1
E DEC Rr 000 0 1 1 m r 1o 1 1 | (Rr) « (Rr)-1
DEC direct 0 001 01 0 A1 2 1 | (direct address) « (direct address)—1
d7 dg d5 d4 43 d2 41 Qo
DEC @Rr 0 001 0 1 1 1o 1 1 | ((Rr)) « ((Rn)-1
ANL A, Rr 001 0 1 1 rnrmr 1 1 | (A) « (A) AND (Rr)
ANLA direct | 0 1 0 1 0 1 0 1 2 1 | (A) « (A) AND (direct address)

d7 3 a5 a4 az a2 41 dg
ANL A, @Rr 01 0 1 0 1 1 ng 1 1 | (A) « (A) AND ((Rr))
ANL A, #data 01 0 1 01 0 O 2 1 | (A) « (A) AND #data

ANL direct A} 0 1 0 1 0 0 1 O 2 1 | (direct address) < (direct address)
AND (A)

ANL direct, o1t 0 1 00 1 A1 3 2 | (direct address) « (direct address)
#data AND #data

ORL A, Rr 001 0 0 1 rp 1 1 | (A) « (A) OR (Rr)

ORLA,direct | 0 1 0 0 0 1 0 A1 2 1 | (A) « (A) OR (direct address)
d7 dg a5 d4 43 d2 41 4o
ORL A, @Rr 01t 00 0 1 1 rg 1 1 | (A) « (A) OR ((Rr)
ORLA,#data | 0 1 0 0 0 1 0 O 2 1 | (A) « (A) OR #data

Logical operation instructions

ORLdirect,tA| 0 1 0 0 0 0 1 0 2 1 | (direct address) « (direct address)
OR (A)

d7 d¢ a5 d4 d3 a2 d1 do
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MSM80C31F/80C51F

Instruction Set Details (continued)

) Instruction code esl L
Type | Mnemonic D; De D5 Das D3 Dy D; Do Bytes Cycl Description
ORL direct, 01t 0 0 0 O0 1 A1 3 2 | (direct address) « (direct address)
#data a7 ag as a4 a3 a a; ap OR #data
lz lg 15 la 13 1o 11 1o
£ | XRLA,Rr 001 1 0 1 o rn| 1| 1 |(A)(®AXR(R
S |XRLA/direct | 0 1 1 0 0 1 0 1 2 1 | (A) « (A) XOR (direct address)
E a7 ad a5 a4 a3 d2 a1 4dg
S [XRLAL@Rr | 0 1 1 0 1 o | 1 | 1 |(A)< (A)XOR((Rr)
S IXRLA#data | 0 1 1 0 0 1 0 0 | 2 | 1 |(A) « (A)XOR #data
s l7 Ig 15 la 13 o 1y g
g XRLdirect, A | O 11 0 0 0 1 O 2 1 | (direct address) < (direct address)
= a7 d a5 a4 a3 d2 a1 dg XOR (A)
XRL direct, o1 1 0 0 0 1 1 3 2 | (direct address) « (direct address)
#data a7 ag as a4 a3 a a; ap XOR #data
lz I6 s la 13 lp 1y 1o
MOVA#data| 0 1 1 1 0 1 0 0 | 2 | 1 |(A) « #data
g lz lg 15 la 13 1p 14 1o
S IMOVRr#data) 0 1 1 1 1 r 1y ro | 2 | 1 |(Rr)e #data
2 I 1 Is 1 13 I 14 g
2 | MOV direct, o1t 1 1 01 0 A1 3 2 | (direct address) « #data
g | #data a7 a a & a3 & A a
g lolg 15 I I3 1o 14 o
£ | MoV @Rr, 001 1 1 01 1 1| 2| 1 |(R)«#data
g #data lz lg 15 la 13 1o 11 1o
£ | MOV DPTR, 1 0 01 0 0 0 O 3 2 | (DPTR) « #data 16
#data 16 l15 114 113 12 111 1o lg g
lz lg 15 la 13 1o 14 1o
CLRC 11 0 0 1 111 ] 1[(@©«0
» |SETBC 11 1 11 11 [0t
2 |CPLC 1 1 111100
£ | ANLC, bit 1 0 0 0 10 | 2 | 2 |(C)« (C)AND (bit address)
= by bg bs bs bs by b1 Dby
£ | ANL C/bit 1 01 1 00 0 0] 2| 2 |(C)« (C)AND (bt address)
g by bg bs bs bs by by by
§ ORL G, hit 01t 1 1 00 1 O 2 2 | (C) « (C) OR (hit address)
g b7 bg bs bs bz by by by
S | ORL C,bit 101 0 00 0 0| 2| 2 |(C)«(C)ORT(bitaddress)
b7 bsg bs bs bz by by by
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Instruction Set Details (continued)

M . Instruction code 5 e
nemonic .
D; De Ds D4 D3 Do D¢ Do Bytes Cy escription

]

MOV C, bit 1 01 0 0 0 1 0 2 1 | (C) « (it address)
b7 bg bs bg bs ba b1 bg

MOV bit, C 1 0 0 1 0 0 1 O 2 2 | (bit address) « (C)
b7 bg bs bg bs ba by bg

Carry flag
operation
instructions

SETB bit 1 1.0 1 00 1 0| 2 | 1 |(bitaddress)« 1
S o b7 bg bs bs bz by by by
€2 | CLRbit 1 1.0 0 0 0 1 0 | 2 | 1 [(bitaddress)« 0
gg b; b bs bs bz by by b
@ = | GPL bit 1.0 1 1 0 0 1 0 | 2 | 1 |(bitaddress)« (bit address)

b7 bg bs bs bz by by bg

MOV A, Rr 11 1 0 1 rprq rg | 1 1 [ (A)«(Rn

MOV A, direct| 1 1 1 0 0 1 0 A1 2 1 | (A) « (direct address)
d7 dg d5 a4 a3 d2 a1 4dp

MOV A, @Rr 11 1 0 0 1 1 n 1 1 | (A) « ((Rr))

MOV Rr, A 1 111 1 | 1] 1 |[(R)<®A

MQV Rr, 10 1 0 1 o n 2 2 | (Rr) « (direct address)
direct

d7 dg d5 a4 a3 dz a1 4

MOV direct,t, A| 1 1 1 1 0 1 0 A1 2 1 | (direct address) « (A)
d7 dg d5 a4 a3z dz2 a1 4p

MOV direct, 1 0 0 0 1 rn r 1o 2 2 | (direct address) « (Rr)
Rr d7 dg d5 a4 a3z dz a1 4o

Data transfer instructions

MOV direct1, | 1 0 0 0 0 1 1 1o 3 2 | (direct address 1) « (direct address 2)

direct 2 a2 a3 a4 a a3 a5 aj ag

i1t 1 1 1 1 1 1
d7 dg d5 a4 a3 a2 a1 4dg

MOV @Rr, A 11 1 1 0 1 1 n 1 1 | ((Rr)) « (A)

MOV @Rr, 1 01 0 0 1 1 1 2 2 | ((Rr)) « (direct address)
direct d7 dg ds d4 a3 A2 41 4dg
é‘g’ @ MOVC A, 10 0 1 0 0 1 1 1 2 | (A) < ((A)+(DPTR))
S .S | @A+DPTR
s S
B MOVC A, i 0 0 0 0 0 1 1 1 2 | (PC) « (PC+1)
8 £ | @A+PC (A) < ((A)+(PC))
° XCH A, Rr 11 0 0 1 m rn n 1 1 | (A) < (Rr)
g é XCHA,direct | 1 1 0 0 0 1 0 A1 2 2 | (A) > (direct address)
S g a7 3 3 a4 az a A
£ g XCH A, @Rr 11 0 0 0 1 1 ng 1 1 | (A) < ((Rr)
(]

XCHDAL@Rr| 1 1 0 1 0 1 1 rg | 1 | 1 |(Ao-3) ((Rro-3))
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Instruction Set Details (continued)

Type | Mnemonic Instruction code IeJ D iotl
D, Dg Ds Ds D3 Dy D; Do Bytes Cyc escription
PUSHdirect | 1 1 0 0 0 0 0 0 | 2 (SP) « (SP)+1
a7 ag as a4 a3 a» aj ap ((SP)) « (direct address)
POP direct 11 0 1 0 0 0 O 2 2 | (direct address) < ((SP))
a7 A a5 a4 a3 a» a1 Qg (SP) « (SP)-1
ACALLaddr | Ajg Ag Ag 1 0 0 0 1 | 2 | 2 |(PC)« (PC)+2
1 Ay Ag As Ag As As A A (SP) « (SP)+1
7 A As A4 A3 A2 A1 Ag
((SP)) = (PCo - 7)
(SP) « (SP)+1
® ((SP)) < (PCg - 15)
S (PCo - 10) « Ao - 10
g LCALL addr 0 001 00 1T 0 3 2 | (PC) « (PC)+3
2 |16 A5 A1 A1z A2 A Ao Ag Ag (SP) & (SP)+1
2 A7 s As As Ag Ao A A ((5P) (Lo -7)
= 7 A6 A5 A4 A3 A2 A1 AQ (SP) « (SP)+1
2 ((SP)) « (PCg - 15)
& (PCo-10) < Ao - 10
RET 001 000 1 0|1 2 | (PCg-15) « ((SP))
(SP) « (SP)-1
(PCo - 7) < ((SP))
(

SP) « (SP)-1

RETI 001 1 00 1 0 1 2 8- 15) < ((SP))

(PC

(SP) « (SP)-1
(PGo - 7) < ((SP))
(SP) « (SP)-1

AMP addr11| Ajg Ag Az 0 0 0 0 1 | 2 | 2 |(PC)« (PC)+2
Ar Ag As As As Ao Ar A (PCo - 10) <= Ao - 10
LUIMPaddr16| 0 0 0 0 0 0 1 O 3 2 | (PCp-15) < Ag-15
Ats A1g A1z A2 A1 Arp Ag Ag
Az As As Ay A3 Ay Ay Ag

Jump instructions

SJMP rel 1 0 00 00 0 0] 2| 2 |(PC)e(PC)+3
R; Rs Rs Rs R3 Ry Ry R (SP) « (SP)+1
JVMP @A+ 001 1 1 00 1 1 | 1 | 2 |(PC)« (A+DPTR)

DPTR
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Instruction Set Details (continued)

Type | Mnemonic Instruction code ol@J D ioti
D; De Ds Ds D3 Dy D; Do Bytes Cy escription
CJNEA, direct;, 1 0 1 1 0 1 0 1 3 2 | (PC) « (PC)+3.
rel IF (A)#(direct address)
a7 a a a4 a3 a2 a1 ag THEN
R7 Re Rs R4 Rz Ry Ry Ry (PC) « (PC)+relative offset
IF (A)<(direct address)
THEN
(C) « 1
ELSE
(C)«0
CJNEA,#data, 1 0 1 1 0 1 0 O 3 2 | (PC) « (PC)+3
rel IF (A)= #data
lz g 15 la 13 o 11 o THEN
R7 Re Rs R4 Rs3 Ry Ry Ry (PC) « (PC)+relative offset
IF (A)< #data
THEN
(C) «1
ELSE
(C)«0
CJNE Rr, 10 1 1 1 rm rq n 3 2 I(IE’C)<—(P%)+3 sat
r ata
» #data, rel |7 |6 |5 |4 |3 |2 |1 |0 THEN (( ))i
'% R7 R Rs R4 Rs R2 Ry Rp (PC) «— (PC)+relative offset
= IF (Rr))< #data
= THEN
S C) «1
% ELSE ©
@ (C)«0
CJNE @R, 1 0 1 1 0 1 1 3 2 |(E’C)e(P(Ié)+3 2
#data, rel |7 IG |5 |4 |3 |2 |1 |0 THEN (( r))¢ ata
R7 Re Rs R4 Rz Ry Ry Ry (PC) « (PC)+relative offset
IF ((Rr))< #data
THEN
(C) «1
ELSE
(C)«0
DJINZ Rr, rel 11 0 1 1 rnrn 2 2 | (PC) « (PC)+2
(Rr) « (Rn)-1
R7 Re Rs Ry Rz3 Ry Ry Ry IF (RN< 0
THEN
(PC) «— (PC)+relative offset
DJNZ direct, 11 0 1 0 1 0 1 3 2 | (PC) « (PC)+3
rel (direct address) « (direct address)—1
a7 3% 35 4 4 % a4 IF (direct address)= 0
R7 Rs Rs R4 Rs R2 Ry Ro THEN
(PC) « (PC)+relative offset




OKI Semiconductor MSM80C31F/80C51F
Instruction Set Details (continued)
Type | Mnemonic Instruction code IeJ D iotl
D, Dg Ds Ds D3 Dy D; Do Cyc! escription
JZ rel 01 10 0000 l(IEC)e(Ii\C)+2O
R7 Rg Rs R4 R3 Ro Ry Rg THEN (A)=
(PC) « (PC)+relative offset
JNZ rel 01t 1 1 00 0 O 2 | (PC) « (PC)+2
IF (A)# 0
Rz Rs Rs R4 Rz R2 Ri Ro THEN
( ) (PC)+relative offset
JC rel 01t 0 0 00 0 O 2 E )
R7 Rs Rs Rs Rs Ra Ri Ro e 07
o (PC) « (PC)+relative offset
-é JNG rel 01t 01 00 0O 2 l(II?C)eE(I?C +§
= R7 Re Rs Ry R3 Rz Ri Ro THEN )=
'E (PC) « (PC)+relative offset
2 | JBbit, rel 001000 0 0 2 I(FPC) EE?)E% 1
= it address) =
@ b7 be bs bg bz by by bg THEN )
R7 Re Rs R4 R3 R» Ry Rp ( ) (PC)+relative offset
JNB bit, rel 0 011 00 0O 2 gtlJD(t: Ja%
it address)
b7 bg bs bg by by by by THE
R7 R Rs R4 R3 Ro Ry Rp (PC) « (PC)+relative offset
JBC bit, rel 000 1 0000 2 l(FC)eggg[:)E% -
it address) =
bz bs bs bs bz b2 by bo THEN
R Re R= R4 R: Ro Ry R (bit address) < 0
7o e e e T T (PC) « (PC)+relative offset
MOVXA, @r| 1 1 1 0 0 0 o (A) < ((Rr)) EXTERNAL RAM
o MOVX A, 11 1 00 0 (A) < ((DPTR)) EXTERNAL RAM
‘s 2.5 @DPTR
SES
KXESEMOVX@RLAl 1 1 1 1 0 0 1 1 (Rr) < (A) EXTERNAL RAM
= MOVX 1111 00 00 ((DPTP)) « (A) EXTERNAL RAM
@DPTR, A
_ £ |nop 000000 OO 1 | (PC) « (PC)+1
IR
ISE=
2




OKI Semiconductor MSM80C31F/80C51F
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Rating Unit
Supply Voltage Vee Ta=25°C -0.5t0+7.0 V
Voltage from Any Pin to Vss Vv, Ta=25°C -0.51t0 Ve +7.0 v
Storage Temperature Tstg — -5510 +150 °C
OPERATING RANGE
Parameter Symbol Condition Range Unit
Supply Voltage Voo See figure below 25106 *1 V
Memory Retention Voltage Vee fosc = Oscillation stop 2t06 Vv
Oscillation Frequency fosc See figure below DCto 16 *2 | MHz
) MSM80C31F/51F —-40to +85
Ambient Temperature Ta °C
MSM80C31F-1 —201t0 +70

*1 DC & AC characteristics in the range of 2.5 V < Vcc < 4 V will be specified by DC & AC

Characteristics 2.

*2 Specify MSM80C31F-1 when using MSM80C31F at 12 MHz to 16 MHz.

GUARANTEED OPERATING RANGE

Ta =-40to +85°C (MSM80C31F/80C51F)
Ta=-20to +70°C (MSM80C31F-1)

[us]
10 1.2
5 3 —
4 8
= Operating Range g
E 3 \ p g g 6 ?
£ S
o 2 £
Q =)
o) MSM80C31/51 —— =
MSM80C31F/51F §
1 12 o
0.754 —16
I\\/ISIVIS(‘)CS1F-‘1
[
2 3 4 5 6
(V]

Supply Voltage (V)
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MSM80C31F/80C51F

ELECTRICAL CHARACTERISTICS

DC Characteristics 1

( MSM80C31F/51F Veo=5V £20%, Vgs =0V, Ta =-40°C to +85°C>
MSM80C31F-1/51F-1 Vgg=5V 5%, Vss =0V, Ta =-20°C to +70°C
Meas-
Parameter Symbol Condition Min. Typ. Max. Unit | uring
circuit
Low Input Voltage Vi — -0.5 — 102Vge—-01| V
) Except XTAL1, RESET
High Input Voltage VIH — 02Vee+0.9| — Voo + 0.5 V
and EA
High Input Voltage Vi1 XTAL1, RESET and EA| 0.7 Vg — | Vec+05 v
Low Output Voltage v I = 1.6 mA 0.45 v
(Port 1, 2 and 3) o oL=" '
Low Output Voltage v I = 3.2 mA 045 v
(Port 0, ALE and PSEN) oLt oL= ' 1
lo = —60 pA
' OH ¢ 94 L . N
High Output Voltage v Vec=5V£10%
(Port 1,2 and 3) oH lo = -30 pA 0.75Vee | — — v
lon=-10 pA 0.9 Vge — — v
lon = —400 pA
. OH M 94 . . v
High Output Voltage v Voc=5V+10%
(Port 0, ALE and PSEN) ot lon = —150 pA 0.75Vee | — — v
loy=-40 uA 0.9 Vge — — v
QOutput Current at Low Input/ V=045V
/| -10 — - A
High Output Power Supply IL710H ms v 200 H 9
Output Current (Port 1, 2
and 3) at transition from ITL ViL=2.0V — — -500 uA
Htol
Input Leakage Current | Vea< Vi <V 10 A 3
— < < - - *
(Floating Port 0 and EA) . ss< i<t "
RESET Pull-down Resistor RRrsT — 20 40 125 kQ 2
Input Pin Capacitor c Ta=25°, =1 MHz 10 F
P P 01 5V (except XTALY) P
Power Down Current Ipp Vegg=2V — 1 50 uA 4
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MSM80C31F/80C51F

DC Characteristics 2

(Vec=2.5104.0V, Vss=0V, Ta =-40 to +85°C)

Meas-
Parameter Symbol Condition Min. Typ. Max. Unit | uring
circuit
Low Input Voltage Vi — -0.5 — 10.25Vgc—-0.1) V
) Except XTAL1, RESET
High Input Voltage ViH — 0.25Vec+09) — | Vgo+05 v
and EA
High Input Voltage Vs XTAL1, RESET and EA| 0.6Vgc+ 0.6 | — Voo + 0.5 V
Low Output Voltage v o =10 uA 0 y
(Port 1, 2 and 3) o o= 10K ' 1
Low Qutput Voltage v I = 20 uA 04 v
(Port 0, ALE and PSEN) oLt oL= K '
High Output Voltage v o = =5 LA 075V v
(Port1, 2 and 3) oH OH="oH Y
High Output Voltage v s = 20 WA 075V v
(Port 0, ALE and PSEN) Ot on="TH e
Output Current at Low Input/ Vi=01V
A — — -1 A
High Output Power Supply L7 oH m1 v 00 " )
Output Current (Port 1, 2
and 3) at transition from I ViL=1.9V — — -300 HA
Hio L
Input Leakage Current
- I Vgs< Vi<V — — +1 A 3
(Floating Port 0 and EA) . ss< i< e #10 - u
RESET Pull-down Resistor RRsT — 20 40 125 kQ 2
. ) Ta=25°C, f=1MHz
Input Pin Capacitor Cio — — 10 pF | —
5V (except XTAL1)
Power Down Current Ipp — — 1 10 HA 4
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Maximum operating power supply Icc [mA]

Vce 25V | 3.0V | 40V
Freq
0.5 MHz 0.7 0.9 1.6
3.0 MHz 1.9 2.4 43
8 MHz — — 8.3
12 MHz — — 12.0

Maximum IDLE power supply Icc [mA]

Vce 25V | 3.0V | 4.0V
Freq
0.5 MHz 0.3 0.4 0.6
3.0 MHz 0.6 0.8 1.2
8 MHz — — 2.2
12 MHz — — 3.1
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Measuring Circuit

1 2
o i
- Vee Vee s
VIH o— . 75 5 '5 540
()~ e = &
= = = =
VILO_> o o
T T
3 4
Vee (*2) Vee
1 [ = °
ViH o -5 =] IS VIH o—»| 5 ol o
"3z = 3= =
= > V) (B = )
V”_O—b © V|Lo—> ©
T | T

*1 Repeated for specified input pin.
*2 Repeated for specified output pin.
*3 Logic input for specified condition.
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External Program Memory Access AC Characteristics 1

(Vcc =5V +20%, Vgs =0V, Ta=-40°C to +85°C; Load Capacitance for Port 0, ALE, and PSEN =
100 pF ; Load Capacitance for all other outputs = 80 pF)

Variable Clock
12 MHz Clock See Guaranteed .
Parameter Symbol Operating Range Unit
Min. Max. Min. Max.

XTAL1, XTAL2 Oscillation Cycle toLoL — — 83.3 — ns
ALE Signal Width tLHLL 126 — 2toLoL — 40 — ns
Adderss Setup Time tavLL 43 — 1toLcL — 40 — ns
(to ALE Falling Edge)
Adderss Hold Time fLLAX 48 — 1toLcL — 35 — ns
(from ALE Falling Edge)
Instruction Data Read Time tLuy — 233 — 4tcLcL— 100 ns
(from ALE Falling Edge)
From ALE Falling Edge to tLLpL 58 — 1tgLoL — 25 — ns
PSEN Falling Edge
PSEN Signal Width tpLPH 215 — 3teoL— 35 — ns
Instruction Data Read Time trLIv — 145 — 3teLeL — 105 ns
(from PSEN Falling Edge)
Instruction Data Hold Time tpxix 0 — 0 — ns
(from PSEN Rising Edge)
Bus Floating Time after Instruction texiz — 63 — 1toLcL — 20 ns
Data Read (from PSEN Rising Edge)
Address Output Time from tpxav 75 — 1toLcL—8 — ns
PSEN Rising Edge
Instruction Data Read Time taviv — 312 — 5toroL — 105 ns
(from Address Output)
Bus Floating Time (Address tpLaz — 0 — 0 ns
Float from PSEN Falling Edge)
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External Program Memory Access AC Characteristics 2

(Vcc=2.5t04.0V, Vsg=0V, Ta=-40°C to +85°C; Load Capacitance for Port 0, ALE, and PSEN
=100 pF ; Load Capacitance for all other outputs = 80 pF)

Variable Clock
12 MHz Clock See Guaranteed .
Parameter Symbol Operating Range Unit
Min. Max. Min. Max.

XTAL1, XTAL2 Oscillation Cycle toLoL — — 83.3 — ns
ALE Signal Width tLHLL 126 — 2tcLoL — 40 — ns
Adderss Setup Time tavLL 43 — 1toLoL — 40 — ns
(to ALE Falling Edge)
Adderss Hold Time fLLax 48 — 1toLcL — 35 — ns
(from ALE Falling Edge)
Instruction Data Read Time tLuy — 233 — 4toLcL— 100 ns
(from ALE Falling Edge)
From ALE Falling Edge to fLpL 58 — 1toLoL — 25 — ns
PSEN Falling Edge
PSEN Signal Width tpLPH 215 — 3teoL — 35 — ns
Instruction Data Read Time trLIv — 145 — 3teLeL — 105 ns
(from PSEN Falling Edge)
Instruction Data Hold Time tpxix 0 — 0 — ns
(from PSEN Rising Edge)
Bus Floating Time after Instruction tpxiz — 63 — 1tgLoL — 20 ns
Data Read (from PSEN Rising Edge)
Address Output Time from tpxav 75 — 1toLcL -8 — ns
PSEN Rising Edge
Instruction Data Read Time taviv — 312 — StooL — 105 ns
(from Address Output)
Bus Floating Time (Address tpLaz — 0 — 0 ns
Float from PSEN Falling Edge)
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External Program Memory Read Cycle

\ tLHLL |
ALE
tave | el )L tpLPH
tLu
tpLiv
PSEN
tpxav
ija
PORTO — AO0~A7
taviv
PORT?2 A8~A15 A8~A15 A8~A15




OKI Semiconductor MSM80C31F/80C51F

External Data Memory Access AC Characteristics 1

(Vcc=5V *20%, Vgs=0V, Ta=-40°C to +85°C; load capacitance for Port 0, ALE, and PSEN =
100 pF ; load capacitance for all other outputs = 80 pF)

Variable Clock
12 MHz Clock See Guaranteed .
Parameter Symbol Operating Range Unit
Min. Max. Min. Max.

XTAL1, XTAL2 Oscillation Cycle toLoL — — 62.5 — ns
ALE Single Width tLHLL 126 — 2tcLoL — 40 — ns
Adderss Setup Time tavLL 43 — 1toLcL — 40 — ns
(to ALE Falling Edge)
Adderss Hold Time fLLax 48 — 1toLcL — 35 — ns
(from ALE Falling Edge)
RD Single Width tRLRH 400 — 6tgLoL — 100 — ns
WR Single Width twLwH 400 — 6tcLcL — 100 — ns
RAM Data Read Time tRLDV — 251 — StoLeL — 165 ns
(from RD Single Falling Edge)
RAM Data Read Hold Time tRHDX 0 — 0 — ns
(from RD Single Rising Edge)
Data Bus Floating Time tRHDZ — 96 — 2tcLcL—70 ns
(from RD Single Rising Edge)
RAM Data Read Time tLov — 516 — 8toLoL — 150 ns
(from ALE Single Falling Edge)
RAM Data Read Time tavoy — 585 — OtoLoL — 165 ns
(from Address Output)
RD/WR Output Time from fLowe 200 300 3teroL—50 | 3tgeL+50 ns
ALE Falling Edge
RD/WR Output Time from tavwi 203 — AtoroL - 130 — ns
Address Output
RD Output Time from Data Output |  touwy 23 — 1tgLoL — 60 — ns
Time from Data Output to tQvwH 433 — TtoLoL — 150 — ns
WR Rising Edge
Data Hold Time (WR Rising Edge) |  twHox 33 — 1tgLcL — 50 — ns
Time from RD Output to tRLAZ — 0 — 0 ns
Address Float
Time from RD/WR Rising tWHLH 43 133 tgLeL —40 | 1icieL + 50 ns
Edge to ALE Rising Edge




OKI Semiconductor MSM80C31F/80C51F

External Data Memory Access AC Characteristics 2

(Vcc=25t04.0V, Vgs=0V, Ta=-40°C to +85°C; load capacitance for Port 0, ALE, and PSEN =
100 pF ; load capacitance for all other outputs = 80 pF)

Variable Clock
12 MHz Clock See Guaranteed .
Parameter Symbol Operating Range Unit
Min. Max. Min. Max.

XTAL1, XTAL2 Oscillation Cycle toLoL — — 62.5 — ns
ALE Single Width tLHLL 126 — 2tcLeL — 40 — ns
Adderss Setup Time tavLL 43 — 1tcLoL — 40 — ns
(to ALE Falling Edge)
Adderss Hold Time tLax 48 — 1toLcL — 35 — ns
(from ALE Falling Edge)
RD Single Width tRLRH 400 — 6tcLoL — 100 — ns
WR Single Width twLwH 400 — 6tcLoL — 100 — ns
RAM Data Read Time tRLDV — 251 — StoroL — 165 ns
(from RD Single Falling Edge)
RAM Data Read Hold Time tRHDX 0 — 0 — ns
(from RD Single Rising Edge)
Data Bus Floating Time tRHDZ — 96 — 2toLoL— 70 ns
(from RD Single Rising Edge)
RAM Data Read Time tLLpv — 516 — 8toLoL — 150 ns
(from ALE Single Falling Edge)
RAM Data Read Time tavby — 585 — ool — 165 ns
(from Address Output)
RD/WR Output Time from tLowe 150 300 3teroL — 100 | 3tgroL + 50 ns
ALE Falling Edge
RD/WR Output Time from tavwi 203 — 4tg oL — 130 — ns
Address Output
RD Output Time from Data Output|  tquwx 23 — 1tgLcL — 60 — ns
Time from Data Output to tavwH 433 — TtoroL — 150 — ns
WR Rising Edge
Data Hold Time (WR Rising Edge) |  twHax 33 — 1toLcL — 50 — ns
Time from RD Output to tRLAZ — 0 — 0 ns
Address Float
Time from RD/WR Rising tWHLH 43 183 1tgLcL —40 | 1tgLcL+ 100 ns
Edge to ALE Rising Edge




OKI Semiconductor MSM80C31F/80C51F

External Data Memory Read Cycle

tLHLL
ALE / \ J

twHLH

tLLpy ‘
towe | tALRH
RD
t tRHDZ
AVLL 1t ax thiaz tRLDV ™
‘ tRrx | F
AO~A7 A0~A7 A0-A7
PoRTO  IN3TR >>_< PCL Rror DP$ >> PCL
tavwe
tavoy
PORT 2 PCH >< A8~A15 PCH P2.0~P2.7 DATA or A8~A15 DPH ><A8~A15 PCH

External Data Memory Write Cycle

tLHLL
ALE / \ J

S .

twHLH

Jwe twLwH

WR
t
tavLL QVWH taox
tuiax| tavwx
AO-A7 AO-A7 AO-A7

PoRTO INSTR >>_< PCL RrorDPl,)< DATA (ACC) PCL

tavwi

>

PORT2 "&4° >< A8~A15 PCH P2.0~P2.7 DATA or A8~A15 DPH ><A8~A15 PCH




OKI Semiconductor MSM80C31F/80C51F

Serial Port Timing (I/0 Expansion Mode) AC Characteristics 1

(Ta =-40°C 10 +85°C ; Vg =5V +20% ; Vss =0 V)

Parameter Symbol Min. Max. Unit
Serial port clock cycle time txLxL 12tcLcL - ns
Output data setup to clock rising edge tavxH 10tgLoL — 133 — ns
Output data hold after clock rising edge txHax 2toLoL — 117 — ns
Input data hold after clock rising edge tXHDX 0 — ns
Clock rising edge to input data valid tXHDV — 10tgLoL —133| ns
MACHINE | 0 | 1 | 2 | 3 4 | 5 | 6 | 7 | 8 |

CYCLE

.1 S [ S I S ) S S S Iy

‘ txixL ‘
SHIFT
CLOCK | | | | | | | | | | | | | | | [
txHax
‘ tavxu /‘«
OUTPUT
DATA 0 X 1 X 2 X 3 X 4 X 5 X 6 X 7
Moy, ‘+‘«tXHDx

e



OKI Semiconductor MSM80C31F/80C51F

Serial Port Timing (I/0 Expansion Mode) AC Characteristics 2

(Ta=-40°C to +85°C ; Vg c=2.5t0 4.0 V; Vss=0V)

Parameter Symbol Min. Max. Unit
Serial port clock cycle time txLxL 12tccoL - ns
Output data setup to clock rising edge tavxH 10tgLoL — 133 — ns
Output data hold after clock rising edge txHax 2toLoL — 117 — ns
Input data hold after clock rising edge tXHDX 0 — ns
Clock rising edge to input data valid tXHDV — 10tgLoL —133| ns
MACHINE | o | 1] 2 3 4 5 6 | 7 8 |

CYCLE

.1 S [ S I e ) S ) e e O

‘tXLXL‘
SHIFT
CLOCK L 7 r I rrr o r
txHox
‘ tavx ﬂ;7
OUTPUT
DATA 0 X 1t X 2 X3 X 4 X5 X6 X 7

txHDv
B

‘ - ‘« txHpx

e




OKI Semiconductor MSM80C31F/80C51F

AC Characteristics Measuring Conditions

Input/output signal
Von VoH
ViH ViH
TEST POINT
ViL ViL
VoL VoL

* The input signals in AC test mode are either Voy (logic "1") or Vg, (logic "0") input signals
where logic "1" corresponds to a CPU output signal waveform measuring point in excess of
Vin, and logic "0" to a point below V..

Floating
<——  Floang ———
Von Von
VIH ViH
Vi ViL
VoL VoL

* The port 0 floating interval is measured from the time the port 0 pin voltage drops below Vg
after sinking to GND at 2.4 mA when switching to floating status froma "1" output, and from
the time the port 0 pin voltage exceeds Vi after connecting to a 400 UA source when
switching to floating status from a "0" output.

XTAL1 External Clock Input Waveform Conditions

Variable Clock
Parameter Symbol See Guaranteed Operating Range

Min. Max. Unit
External Clock Frequency 1/cLoL DC 16 MHz
High Time tcHex 20 — ns
Low Time toLex 20 — ns
Rise Time tcLeH — 20 ns
Fall Time fcHeL — 20 ns

External clock waveform

toneL toLon

toLox

toLoL -



OKI Semiconductor MSM80C31F/80C51F
PACKAGE DIMENSIONS
(Unit : mm)
DIP40-P-600-2.54 |
51.98: 0.3
INDEX MARK/ @
% 3
§ 1.27 E
e ~
1 —
SEATING {ugugnggpppuyuyapupsyuyuyuyuyuyayay -  J
PLANE [ERRARRA R AR R R .y J/
= So 0.25 -0.05
© 2 L
) 1.86 TYP. 2.54 0‘4618:1338@?0%]
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 6.10 TYP.
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(Unit : mm)

QFP44-P-910-0.80-2K

| RRRRRRRRANE | o
= OE
il @éa;@ ‘ g@ 2.0: 0.2
{RLLRLLRR

S

)
2.25MAX.
1.85+ 0.2

3 1
INDEX MARK i EQ 0-10°
Mirror finish 125 Typ. — 0.32 588 @575 @ =

0.1~0.3
0.25
—_—

0.17+ 0.05 1L,2TYP,
1.25+ 0.15
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating

Solder plate thickness | 5 um or more

Package weight (g) 0.41 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, TQFP, LQFP, SOJ, QFJ (PLCC), SHP, and BGA are surface mount type
packages, which are very susceptible to heat in reflow mounting and humidity absorbed in
storage. Therefore, before you perform reflow mounting, contact Oki’s responsible sales person
on the productname, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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(Unit : mm)
QFJ44-P-S650-1.27
4.35: 0.2
2.55TYP.
o O o O e e O o o o N | = |
g n@ S
g O il =
0  gle S
@( o S| S
@f ul & -
12 3|8 s
; Bk ‘
\ND_EX MARK 0 0
Mirror finish d O n®
| Sy N [ N N N N N % \b — Y
@ g 0.7TYP.
1.27 0.81MAX. ‘Ef,’
4 \
SEATING PLANE pay
0-41: 0.0 18 @) Package material Epoxy resin
15.54+ 0.25 -
Lead frame material Cu alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 2.00 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, TQFP, LQFP, SOJ, QFJ (PLCC), SHP, and BGA are surface mount type
packages, which are very susceptible to heat in reflow mounting and humidity absorbed in
storage. Therefore, before you perform reflow mounting, contact Oki’s responsible sales person
on the product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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NOTICE

1.

9.

The information contained herein can change without notice owing to product and/or
technical improvements. Before using the product, please make sure that the information
being referred to is up-to-date.

The outline of action and examples for application circuits described herein have been
chosen as an explanation for the standard action and performance of the product. When
planning to use the product, please ensure that the external conditions are reflected in the
actual circuit, assembly, and program designs.

When designing your product, please use our product below the specified maximum
ratings and within the specified operating ranges including, but not limited to, operating
voltage, power dissipation, and operating temperature.

Oki assumes no responsibility or liability whatsoever for any failure or unusual or
unexpected operation resulting from misuse, neglect, improper installation, repair, alteration
or accident, improper handling, or unusual physical or electrical stress including, but not
limited to, exposure to parameters beyond the specified maximum ratings or operation
outside the specified operating range.

Neither indemnity against nor license of a third party’s industrial and intellectual property
right, etc. is granted by us in connection with the use of the product and/ or the information
and drawings contained herein. No responsibility is assumed by us for any infringement
of a third party’s right which may result from the use thereof.

The products listed in this document are intended for use in general electronics equipment
for commercial applications (e.g., office automation, communication equipment,
measurement equipment, consumer electronics, etc.). These products are not authorized
for use in any system or application that requires special or enhanced quality and reliability
characteristics nor in any system or application where the failure of such system or
application may result in the loss or damage of property, or death or injury to humans.
Such applications include, but are not limited to, traffic and automotive equipment, safety
devices, aerospace equipment, nuclear power control, medical equipment, and life-support
systems.

Certain products in this document may need government approval before they can be
exported to particular countries. The purchaser assumes the responsibility of determining
thelegality of export of these products and will take appropriate and necessary steps at their
own expense for these.

No part of the contents cotained herein may be reprinted or reproduced without our prior
permission.

MS-DQOS is a registered trademark of Microsoft Corporation.

Copyright 1995 OKki Electric Industry Co., Ltd.

Printed in Japan



