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This version: Jan. 1998

OKI ScicoONAUCTOTr  rrevious version: A 199
MSMS8OCS88A-10RS/GS/JS

8-Bit CMOS MICROPROCESSOR

GENERAL DESCRIPTION

The MSMB80CB88A-10 is internal 16-bit CPUs with 8-bit interface implemented in Silicon Gate
CMOS technology. Itis designed with the same processing speed as the NMOS8088-1, but with
considerably less power consumption.

The processor has attributes of both 8 and 16-bit microprocessor. It is directly compatible with
MSMB80C86A-10 software and MSM80C85AH hardware and peripherals.

FEATURES

¢ 8-Bit Data Bus interface

¢ 16-Bit Internal Architecture

* 1 Mbyte Direct Addressable Memory Space

¢ Software Compatible with MSM80C86A-10

¢ Internal 14-Word by 16-bit Register Set

¢ 24-Operand Addressing Modes

* Bit, Byte, Word and String Operations

¢ 8 and 16-bit Signed and Unsigned Arithmetic Operation

¢ From DC to 10 MHz Clock Rate (Note)

* Low Power Dissipation (10mA/MHz)

* Bus Hold Circuitry Eliminated Pull-Up Resistors

¢ 40-pin Plastic DIP (DIP 40-P-600-2.54): (Product name: MSM80C88A-10RS)
* 44-pin Plastic QFJ (QFJ44-P-5650-1.27): (Product name: MSM80CS88A-10JS)
¢ 56-pin Plastic QFP (QFP56-P-1519-1.00-K): (Product name: MSM80C88A-10GS-K)

(Note) 10 MHz Spec. is not compatible with Intel 8088-1 spec.
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OKI Semiconductor

MSM80C88A-10RS/GS/JS

FUNCTIONAL BLOCK DIAGRAM
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OKI Semiconductor

MSM80C88A-10RS/GS/JS

PIN CONFIGURATION (TOP VIEW)
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OKI Semiconductor

MSM80C88A-10RS/GS/JS

ABSOLUTE MAXIMUM RATING

Ratin
Parameter Symbol N9 Units | Condition
MSM80C88A-10RS | MSMB80C88A-10GS | MSMB0C88A-10JS
Power Supply Voltage Vee -0.5t0+7 V )
| Vol v v v With respect
nput Voltage IN —0.5to Ve +0.5 to GND
Output Voltage Vout -0.5t0 Vg +0.5 V
Storage Temperature TsTg -65 to +150 °C —
Power Dissipation Pp 1.0 0.7 W Ta=25°C
OPERATING RANGE
Parameter Symbol Range Unit
Power Supply Voltage Vee 4.75105.25 v
Operating Temperature Top 0to+70 °C
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage Vee 4.75 5.0 5.25 v
Operating Temperature Top 0 +25 +70 °C
"L" Input Voltage Vi -0.5 — +0.8 V
*1 Ve -0.8 — Vo +0.5 v
"H" Input Voltage Vv
P J oy 2.0 — Vog +0.5 v

*1 Only CLK
*2 Except CLK
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OKI Semiconductor MSMS80C88A-10RS/GS/JS

DC CHARACTERISTICS
(Vcc =4.5t05.5V, Ta=-40°C to +85°C)

Parameter Symbol Min. Typ. Max. Unit Conditions
‘L" Output Voltage VoL — — 04 V loL=2.5mA
"H" Output Voltage VoH 30 — — V lo ==2.5 mA
Voo -0.4 loy=-100 nA
Input Leak Current Il -1.0 — +1.0 A 0<ViNs Ve
Output Leak Current ILo -10 — +10 uA Vo=Vggor GND
Input Leakage Current lBHL 50 — 400 A Vin=0.8V
(Bus Hold Low) *3
e o | o | — [ m | |
Bus Hold Low Overdrive IBHLO — — 600 uA *5
Bus Hold High Overdrive IBHHO — — -600 uA *6
O oo | = [ = [ o o] R
Vin=Vggor GND
Standby Power lec — _ 500 uA Outputs Unloaded
Current CLK = GND or Vg
Input Capacitance Cin — — 10 pF *7
Output Capacitance Cout — — 15 pF *7
I/0 Capacitance Cio — — 20 pF *7

*3 Test conditions are to lower Vyy to GND and then raise Vy to 0.8 V on pins 2-16, and 35-39.
*4 Test conditions are to raise Vyy to Vcc and then lower Vy to 3.0 V on pins 2-16, 26-32, and 34-
39.
*5 An external driver must source at least Igyy o to switch this node from LOW to HIGH.
*6 An external driver must sink at least Iy to switch this node from HIGH to LOW.
*7 Test Conditions: a) Freq = 1 MHz.
b) Ummeasured Pins at GND.
¢ Vin at5.0 Vor GND.
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OKI Semiconductor MSMS80C88A-10RS/GS/JS

AC CHARACTERISTICS

Minimum Mode System
Timing Requirements

5 MHz Spec. 8 MHz Spec. 10 MHz Spec.
Vcc=45V 1055V |Vcc=475V 10 525V|Vcc =475V to 525V .
Parameter Symbol| 1 40to +85°C |Tac0to +70°C  |Ta=0 to+70°C | O™t
Min. Max. Min. Max. Min. Max.

CLK Cycle Period TeLel 200 DC 125 DC 100 DC ns
CLK Low Time TcLcH 118 — 68 — 46 — ns
CLK High Time TcHoL 69 — 44 — 44 — ns
CLK Rise Time

T — 1 — 10 — 10
(From 1.0V t0 3.5 V) CH1CH2 0 ns
CLK Fall Time

T — 1 — 10 — 10
(From 3.5V 10 1.0 V) CL2cLt 0 ns
Data in Setup Time ToveL 30 — 20 — 20 — ns
Data in Hold Time ToLpx 10 — 10 — 10 — ns
RDY Setup Time into

T 35 — 35 — 35 — ns
MSM 82C84A-2 (See Notes 1, 2) RIVCL
RDY Hold Time into MSM 82C84A-2

T 0 — 0 — 0 — ns
(See Notes 1, 2) CLRTX
READY Setup Time into T 118 _ 68 _ 46 _ ns
MSM80C88A-10 RYHCH
READY Hold Time into MSM80C88A-10| TgHRyX 30 — 20 — 20 — ns
READY inactive to CLK

T -8 — -8 — -8 — ns
(See Note 3) RYLCL
HOLD Setup Time THveH 35 — 20 — 20 — ns
INTR, NMI, TEST Setup Time T 30 . 15 . 15 . ns
(See Note 2) INVeH
Input Rise Time (Except CLK) T _ 1 . 15 . 15
(From 0.8 V 10 2.0 V) ILIH ° ns
Input Fall Time (Except CLK) _ 1 _ 15 _ 15
(From 2.0V to 0.8 V) TiHiL ° ns
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OKI Semiconductor

MSM80C88A-10RS/GS/JS

Timing Responses

5 MHz Spec. 8 MHz Spec. 10 MHz Spec.
Parameter | symbo Y2451 0 S5V 05V Vo 85
Min. Max. Min. Max. Min. Max.
Address Valid Delay toLav 10 110 10 60 10 60 ns
Address Hold Time toLax 10 — 10 — 10 — ns
Address Float Delay toLaz toLax 80 toLax 50 toLax 50 ns
ALE Width ttue | toLcn-20 — toLon-10 — toLon-10 — ns
ALE Active Delay toLLH — 80 — 50 — 40 ns
ALE Inactive Delay tCHLL — 85 — 55 — 45 ns
Address Hold Time to ALE Inactive tuax | tolew-10 | — toLen-10 — toLen-10 — ns
Data Valid Delay toLpy 10 110 — 60 10 60 ns
Data Hold Time tcHDX 10 — — — 10 — ns
Data Hold Time after WR twHox | toeH-30 | — | toiew30 | — | toeH25 | — ns
Control Active Delay 1 toveTv 10 110 10 70 10 55 ns
Control Active Delay 2 toHeTV 10 110 10 60 10 50 ns
Control Inactive Delay toveTx 10 110 10 70 10 95 ns
Address Float to RD Active tazRL 0 — 0 — 0 — ns
RD Active Delay teLRL 10 165 10 100 10 70 ns
RD Inactive Delay tCLRH 10 150 10 80 10 60 ns
RD Inactive to Next Address Active truav | tocLeH-45 — toLen-40 — | toLeL-35 — ns
HLDA Valid Delay toLHAY 10 160 10 100 10 60 ns
RD Width tRIRH | 2toLoL-75| — | 2Mge-50| — | 2tgo40 | — ns
WR Width twiwd | 2teLo-60 | — | 2tge-40 | — 2tcLe-35| — ns
Address Valid to ALE Low tavaL | tcLen-60 — toLen-40 — toLeH-35 | — ns
Ouput Rise Time (From 0.8 Vto 2.0 V)| toLoH — 15 — 15 — 15 ns
Output Fall Time (From 2.0 Vt0 0.8 V)| tonoL — 15 — 15 — 15 ns

Notes: 1.

Signals at MSM82C84A-2 shown for reference only.

2. Setup requirement for asynchronous signal only to guarantee recognition at next

CLK.

3. Applies only to T state. (8 ns into T3)
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OKI Semiconductor MSMS80C88A-10RS/GS/JS

Maximum Mode System (Using MSM82C88-2 Bus Controller)
Timing Requirements

5 MHz Spec. 8 MHz Spec. 10 MHz Spec.
Vec=4.5V105.5V|Vec=475V to 525V|Vec =475V to 525V, .
Parameter Symbol| 4 40to +85°C [Tac0t0 +70°C  |TazOto+70°C | UMt
Min. Max. Min. Max. Min. Max.

CLK Cycle Period toLoL 200 DC 125 DC 100 DC ns
CLK Low Time tcLeH 118 — 68 — 46 — ns
CLK High Time toHCL 69 — 44 — 44 — ns
CLK Rise Time

t — 10 — 10 — 10 ns
(From 1.0V t0 3.5 V) CHICH2
CLK Fall Time

t — 1 — 1 — 10
(From 3.5V 10 1.0 V) CL2cLt 0 0 ns
Data in Setup Time toveL 30 — 20 — 20 — ns
Data in Hold Time toLpx 10 — 10 — 10 — ns
RDY Setup Time into

t 35 — 35 — 35 — ns
MSM 82C84A-2 (See Notes 1, 2) RIVCL
RDY Hold Time into MSM82C84A-2

t 0 — 0 — 0 — ns
(See Notes 1, 2) CLRTX
READY Setup Time into

t 118 — 68 — 46 — ns
MSMB0C88A-10 RYHCH
READY Hold Time into MSM80C88A-10| tcHRyx 30 — 20 — 20 — ns
READY inactive to CLK

t -8 — -8 — -8 — ns
(See Note 3) RYLCL
Setup Time for Recognition (NMI, t 30 _ 15 _ 15 . ns
INTR, TEST) (See Note 2) INVeH
RQ/GT Setup Time tGVCH 30 — 15 — 15 — ns
RQ Hold Time into MSM80C88A-10 toHGX 40 — 30 — 20 — ns
Input Rise Time (Except CLK) t _ 1 _ 1 _ 15
(From 0.8 V 10 2.0 V) ILIH ° ° ns
Input Fall Time (Except CLK) t _ 15 _ 15 _ 15 ns
(From 2.0 V t0 0.8 V) IHiL
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OKI Semiconductor MSMS80C88A-10RS/GS/JS

Timing Responses

5 MHz Spec. 8 MHz Spec. 10 MHz Spec.
Parameter  Symbol 657 121058 e T e 0y
Min. Max. Min. Max. Min. Max.
Command Active Delay (See Note 1) | toLmL 5 45 5 35 5 35 ns
Command Inactive Delay (See Note 1)| toLw 5 45 5 45 5 45 ns
?SEeAeD'\\I(O?ecz\)/e to Status Passive tayHSH . 110 . 65 . 45 ns
Status Active Delay tcHSY 10 110 10 60 10 45 ns
Status Inactive Delay tcLsH 10 130 10 70 10 60 ns
Address Valid Delay toLay 10 110 10 60 10 60 ns
Address Hold Time toLAX 10 — 10 — 10 — ns
Address Float Delay toLaz toLax 80 toLax 50 toLax 50 ns
Status Valid to ALE High (See Note 1) | tsyLH — 35 — 25 — 25 ns
Status Valid to MCE High (See Note 1)| tsvmcH — 35 — 30 — 30 ns
CLK Low to ALE Valid (See Note 1) toLLH — 35 — 25 — 25 ns
CLK Low to MCE High (See Note 1) toLmcH — 35 — 25 — 25 ns
ALE Inactive Delay (See Note 1) teHLL 4 35 4 25 4 25 ns
Data Valid Delay toLpy 10 110 10 60 10 60 ns
Data Hold Time tcHDX 10 — 10 — 10 — ns
Control Active Delay (See Note 1) tovny 5 45 5 45 5 45 ns
Control Inactive Delay (See Note 1) tovnx 5 45 5 45 5 45 ns
Address Float to RD Active tAzRL 0 — 0 — 0 — | ns
RD Active Delay teLRL 10 165 10 100 10 70 | ns
RD Inactive Delay tcLRH 10 150 10 80 10 60 | ns
RD Inactive to Next Address Active trmav | tolot45 | — | tore40 | — | toe35 | — | ns
?é;icng?eﬁ(;ntrol Active Delay - _ 50 _ 50 _ 50 | ns
?é;icng?eﬁ(;ntrol Inactive Delay torDTH _ 35 _ 30 _ 30 | ns
GT Active Delay (See Note 5) toLaL 0 85 0 50 0 45 | ns
GT Inactive Delay tcLGH 0 85 0 50 0 45 | ns
RD Width tRLIRH | 2toLol-75 | — 2tcLoL-50 — | 2tgLeL40 | — ns
Output Rise Time (From 0.8 Vt0 2.0 V)| toLon — 15 — 15 — 15 ns
Output Fall Time (From 2.0 Vto 0.8 V)| tonoL — 15 — 15 — 15 ns

Notes: 1. Signals at MSM82C84A-2 or MSM82C88-2 are shown for reference only.
2. Setup requirement for asynchronous signal only to guarantee recognition at next
CLK.
3. Applies only to T, state (8 ns into T3)
4. Applies only to T3 and wait states.
Cr =40 pF (RQ/GTy, RQ/GTy)

o
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OKI Semiconductor

MSM80C88A-10RS/GS/JS

A.C. Testing Input, Output Waveform

2.4

:><1 5 Test Points 1_5><

0.45

A.C. Testing: Inputs are driven at 2.4 V
for alogic "1"and 0.45 V for a logic

"0" timing measurements are 1.5 V for
both a logic "1" and "0".

TIMING CHART

Minimum Mode

CLK (MSM82C84A-2 Output) \\’,'E ¥

RDY (MSM82C84A-2 Input)

READY (MSM80C88A-10 Input)

Read Cycle

___(NOTE{)
(WR, TNTA = VQOH)

A.C. Testing Load Circuit

Device
Under
Test

o

CL =100 pF

Cr includes jig capacitance.

Tq To T3 Tw Ty
«— oL —>tCH1CH2:| Hl:tcucuﬂ]{x
/— \L /N i i
_/ N /_\_
—> {CHCTY fe— » tcHoL <tcLcH>
0/, 55, X
Ais - Ag A1s5 - Ag (Float during INTA)
toLAV » < |t axe) toLov | tCHDX -»
A19/Sg - A16/S3 Aqg - Ag Sg - S3
toLLH» | | tLHLL—> L
ALE \ tLiax /
7|—[> tavaL [ : ===
tCHLL‘P‘ e VIH & <—‘<R1VCL
See NOTE 4 Vi ~ _{tcm /
tRYlfLL:L «—
—> teHRYX
favaL tRYHCH <
* toLpx
tLiax | toLaz tover
toLav» > toLax
AD; - ADg AD7 - ADg Foat Data In { Tea
=5 tazRL L tCLRH » )  trRHAV
— t Jouhr, I tRLRH > [ > [etoHoTy
DT/R _j[\“ cHeTV T / CULLE
_ toveTv - toveTx o
DE

{
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OKI Semiconductor

MSM80C88A-10RS/GS/JS

Minimum Mode (continued)

CLK (MSM82C84A-2 Output)

VIH
ViL

|0/M, SSg

A19/S6 - A16/S3

ALE
AD7 - ADg
Write Cycle -
(NOTE 1) DEN
RD, INTA
DT/R =Voy WR
AD7 - ADg
INTA Cycle DTR
(NOTES 1 & 3)
(RD, WR = Voy —
BHE - Voy) INTA
DEN

Notes: 1.
2.

3.

a1

L _Software Halt
RD;WR, INTA = VoH
DT/R = Indeterminate

toveTx =

To T3 Tw Ty
<« focL >4 toLoctt ¥
CH1CH2
/N /N HL/F\ ]
] —| tewoL | toLon /_\—
—> {CHeTV >'Z >
toLAv » - tCLAX:tCLDV tcHD X
| A1g-A1p S6-S3
toLLH /I;_ tLHLL LA
= tavAL -
tCoHLL tr o
LA+ [t tcHDX >
AD7 - ADg Data Out
L
toveTv-» TAVAL WHDX™ _toverx
tLiax e S
toveTv—
—  twLwH >/
/|
tovet»|  f
™ J" towaz toveL» [« toLpx
) a
/] Float N_Pointer Float -
—» l:—tCHCTV » telcHCTV
toveTv - )

toveTv — g

toLav—

>‘i Invalid Address Software Halt Tgay

All signals switch between Vop and Vor, unless otherwise specified.
RDY is sampled near the end of Ty, T3, TW to determine if TW machines states are

to be inserted.

Two INTA cycles run back-to-back. The MSM80C88A-10 LOCAL ADDR/DATA
BUS is floating during both INTA cycles. Control signals shown for second INTA

cycle.

Signals at MSM82C84A-2 shown for reference only.
All timing measurements are made at 1.5 V unless otherwise noted.

11/37



OKI Semiconductor

MSM80C88A-10RS/GS/JS

Maximum Mode

Tq To Ts Ty
toH1CH2 > toLocLt
«— toLoL —» j; [ffle
CLK (MsMB2caan-2 output) A N F N zJ L L R A X
ViL  toLav—+ > * toLck™]
0So, 081 }E X X X
<—tcHsy > ftoesw | |
Sy, S1, Sg (Except Halt) N /f/ /fSee NOTE®)| .
A1s - Ag A1s- Ag
—» tCLI%XLAX_’ tCL_DV toHDX—»
A19/Sg - A16/S3 Avg- A S6- S3
t -
ALE it e [ e -
See | (MSM82C88-2 Output) a
NOTE 5 | Rpy v <1 IR1VCL
IH 77
(MSM82C84A-2 Input) w4 Y 7
fRyLCL - *1CcLR1X
READY ] /
(MSM80C88A-10 Input) tRyHSH-] | = ICHRYX
—> toLaxie— 3( N
tRYHCH e
Read Cycle tcLav » —>tCLAZ<—|~ l«— tpycL —» :[CLDX, |
AD7 - ADg AD7- ADg Floa Data In Float
tAZRL > |- teLRH tRHAV
R | tCLRf% i J
- tcHDTL < > RLRH > ';t
DR —> * \ CHDTH
MSM82(C88-2 MRDC or toLmL— toLvH —»
QOutputs TORC
See NOTES 5, 6 tovny -
DEN
tovnx —»
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MSM80C88A-10RS/GS/JS

Maximum Mode (continued)

ViH
ViL

Sg, S4, Sg (Except Halt)

CLK (MSM82C84A-2 Outputs)

Write Cycle
AD7 - ADg
DEN

MSM82C88-2 Outputs NV OW

See NOTES 5, 6 ANMC or AOWC
MWTC or IOWC

INTA Cycle
A5 - Ag

MSM82C88-2 Outputs
See NOTES 5, 6

=

~

Software Halt

(DEN Vg; RD, MRDC, IORC, MWTC, AMWC,

IOWC, AIOWC, INTA Vgp)
AD7 - AD(), A15 - A8

S2, 51, So \ /

Notes: 1.
2.

be inserted.

3.

4,

Float
tsyMCH o fE toynx
teLmCH> J CHDTL

T4 T2 T3 T4
Tw
J‘Z_X X A N /_/ 7/_\_
e fcHsY > |<tosw |
\ | | (See A
) N / NOTE 8) Ve
CLAV » toLax S tcLov teHDX
AD; - ADg Data |
tovny tovnx = l{
> toLmL toLMH-
> E toLmL > toLMH
/" Reserved for  \ a
/4 Cascade ADDR Float Float
—> toLaz \ CLDX
( g / Pointer Float

>

y tovay

tovnx —»

toLav —

>ﬁ Invalid Address

All signals switch between Vop and Vr, unless otherwise specified.
RDY is sampled near the end of Ty, T3, Ty to determine if Tyy machines states are to

Cascade address is valid between first and second INTA cycle.
Two INTA cycles run back-to-back. The MSM80C86A-10 LOCAL ADDR/DATA

BUS is floating during both INTA cycles. Control for pointer address is shown for

second INTA cycle.

Signal at MSM82C84A-2 or MSM82C88-2 shown for reference only.

The issuance of the MSM82C88-2 command and control signals (MRDC, MWTC,

AMWC, IORC, IOWC, AIOWC, INTA and DEN) lags the active high MSM82C88-2

CEN.

All timing measurements are made at 1.5 V unless otherwise noted.
Status inactive in state just prior to Ty.
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OKI Semiconductor MSMS80C88A-10RS/GS/JS

Asynchronous Signal Recognition

tinveH (See NOTE 1)

NMI } Ja % 1t
INTR ¢ Signal
TEST 5 4
NOTE: 1 Setup requirements for asynchronous
signals only to guarantee recognition
at next CLK
Bus Lock Signal Timing (Maximum Mode Only) Reset Timing
|l > 50psec»
Any CLK Cycle |<— Any CLK Cycle—>| Ve /

CLK CLK t N\
toLav toLav tovoL e il
e
TOCK ese
LOCK >4 CLK Cycles

Request/Grant Sequence Timing (Maximum Mode Only)

> 0 CLK Cycle

AD7 - ADg, Ass - Ag frevious Grant

A -A S S 5

§19%86 s 16/83 MSM80C88A-10 Coprocessor — MSM80C88A-10
2, O1, 0 Jf )rf Jf)f Jf

RD, COCK (See NOTE 1)

NOTE: 1 The coprocessor may not drive the busses outside
the region shown without risking contention

Hold/Hold Acknowledge Timing (Minimum Mode Only)

<1 CLK Cycle 1 or 2 Cycles

thveH tHveH
S5 S
HOLD

(C (
—> totHay ., > fetoiyay
HLDA 7’
5 55 —F
AD7 - AD(), A15 - Ag . .. > toLaz .,
A19/S6 - A1g/S3 MSM80C88A-10 Coprocessor —@8@08%-10
RD 5 55 S
oM
DT/R, WR, DEN
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OKI Semiconductor MSMS80C88A-10RS/GS/JS

PIN DESCRIPTION

ADg - ADy
ADDRESS DATA BUS: Input/Output
These lines are the multiplexed address and data bus.
These are the address bus at T; cycle and the data bus at T, T3, Tyy and T4 cycle.
T,, T3, Tw and Ty cycle.
These lines are high impedance during interrupt acknowledge and hold acknowledge.

Asg - A1s
ADDRESS BUS: Output
These lines are the address bus bits 8 thru 15 at all cycles.
These lines do not have to be latched by an ALE signal.
These lines are high impedance during interrupt acknowledge and hold acknowledge.

A16/S3; A17/S4, A18/S5, A19/Se
ADDRES/STATUS : Output
These are the four most significant address as at the Ty, cycle.
Accessing I/O port address, these are low at T; Cycle.
These lines are Status lines at the Ty, T3, Ty and T4 Cycles.
S5 indicates interrupt enable Flag.
S3 and Sy are encoded as shown below.

S3 S4 Characteristics
0 0 Alternate Data
1 0 Stack
0 1 Code or None
1 1 Data

These lines are high impedance during hold acknowledge.

RD
READ: Output
This line indicates that CPU is in a memory or I/O read cycle.
This line is the read strobe signal when CPU reads data from a memory or I/O device. This
line is active low.
This line is high impedance during hold acknowledge.

READY

READY:Input
This line indicates to the CPU that the addressed memory or I/O device is ready to read or
write.
This line is active high. If the setup and hold time are out of specification, an illegal operation
will occur.

INTR
INTERRUPT REQUEST: Input
This line is the level triggered interrupt request signal which is sampled during the last clock
cycle of instruction and string manipulations.
It can be internally masked by software.
This signal is active high and internally synchronized.
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OKI Semiconductor MSMS80C88A-10RS/GS/JS

TEST

TEST: Input
This line is examined by a "WAIT" instruction.
When TEST is high, the CPU enters an idle cycle.
When TEST is low, the CPU exits in an idle cycle.

NMI
NON MASKABLE INTERRUPT: Input
This line causes a type 2 interrupt.
NMI is not maskable.
This signal is internally synchronized and needs 2-clock cycle pulse width.

RESET
RESET:Input
This signal causes the CPU to initialize immediately.
This signal is active high and must be at least four clock cycles.

CLK
CLOCK: Input
This signal provides the basic timing for the internal circuit.

MN/MX

MINIMUM/MAXIMUM: Input
This signal selects the CPU’s operating mode.
When V¢ is connected, the CPU operates in minimum mode.
When GND is connected, the CPU operates in maximum mode.

Vee
Vce: +5V supplied.

GND
GROUND

The following pin function descriptions are for maximum mode only. Other pin functions are
already described.

§01 §1 ’ §2

STATUS: Output
These lines indicate bus status and they are used by the MSM82C88-2 Bus Controller to
generate all memory and I/O access control signals. These lines are high impedance during
hold acknowledge. These status lines are encoded as shown below.

S, St So Characteristics
0 (LOW) 0 0 Interrupt acknowledge
0 0 1 Read I/0 Port
0 1 0 Write 1/0 Port
0 1 1 Halt
1 (HIGH) 0 0 Code Access
1 0 1 Read Memory
1 1 0 Write Memory
1 1 1 Passive
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OKI Semiconductor MSMS80C88A-10RS/GS/JS

RQ/GTy

RQ/GT;

REQUEST/GRANT:Input/Output
These lines are used for Bus Request from other devices and Bus GRANT to other devices.
These lines are bidirectional and active low.

LOCK

LOCK:Output
This line is active low.
When this line is low, other devices cannot gain control of the bus.
This line is high impedance hold acknowledge.

QS,/QS4
QUEUE STATUS: Output
These are Queue Status Lines that indicate internal instruction queue status.

QsS4 QSo Characteristics
0 (LOW) 0 No operation
0 1 First Byte of Op Code from Queue
1 (HIGH) 0 Empty the Queue
1 1 Subsequent Byte from Queue

The following pin function descriptions are minimum mode only. Other pin functions are
already described.

Io/M
STATUS: Output
This line selects memory address space or I/O address space.
When this line is low, the CPU selects memory address space and when it is high, the CPU
selects I/O address space.
This line is high impedance during hold acknowledge.

WR

WRITE: Output
This line indicates that the CPU is in a memory or I/O write cycle.
This line is a write strobe signal when the CPU writes data to memory or an I/O device.
This line is active low. This line is high impedance during hold acknowledge.

INTA

INTERRUPT ACKNOWLEDGE: Output
This line is a read strobe signal for the interrupt acknowledge cycle.
This line is active low.
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ALE

ADDRESS LATCH ENABLE: Output
This line is used for latching an address into the MSM82C12 address latch it is a positive pulse
and the trailing edge is used to strobe the address. This line is never floated.

DT/R

DATA TRANSMIT /RECEIVE: Output
This line is used to control the direction of the bus transceiver.
When this line is high, the CPU transmits data, and when it is low. the CPU receives data.
This line is high impedance during hold acknowledge.

DEN

DATA ENABLE: Output
Thislineis used to control the output enable of the bus transceiver. Thislineisactivelow. This
line is high impedance during hold acknowledge.

HOLD

HOLD REQUEST: Input
This line is used for a Bus Request from an other device.
This line is active high.

HLDA

HOLD ACKNOWLEDGE: Output
This line is used for a Bus Grant to an other device.
This line is active high.

SS,
STATUS: Output o
This line is logically equivalent to Sy in the maximum mode.
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STATIC OPERATION

The MSMB80C88A-10 circuitry is of static design. Internal registers, counters and latches are
static and require no refresh as with dynamic circuit design. This eliminates the minimum
operating frequency restriction placed on other microprocessors. The MSM80C88A-10 can
operate from DC to the appropriate upper frequency limit. The processor clock may be stopped
in either state (high/low) and held there indefinitely. This type of operation is especially useful
for system debug or power critical applications.

The MSMB80C88A-10 can be signal stepped using only the CPU clock. This state can be
maintained as long asis necessary. Signal step clock operation allows simple interface circuitry
to provide critical information for bringing up your system.

Static design also allows very low frequency operation (down to DC). In a power critical
situation, this can provide extremely low power operation since 80C88A power dissipation is
directly related to operating frequency. As the system frequency is reduced, so is the operating
power until, ultimately, ata DC input frequency, the MSM80C88A-10 power requirement is the
standby current (500 HA maximum).

FUNCTIONAL DESCRIPTION
General Operation

The internal function of the MSM80C88A-10 consists of a Bus interface Unit (BIU) and an
Execution Unit (EU). These units operate mutually but perform as separate processors.

The BIU performsinstruction fetch and queueing, operand fetch, DATA read and write address
relocationand basicbus control. By performing instruction prefetch while waiting for decoding
and execution of instruction, the CPU’s performance is increased. Up to 4-bytes for instruction
stream can be queued.

EU receives pre-fetched instructions from the BIU queue, decodes and executes instructions
and provides an un-relocated operand address to the BIU.

Memory Organization

The MSMB80C88A-10 has a 20-bit address to memory. Each address has 8-bit data width.
Memory is organized 00000H to FFFFFH and is logically divided into four segments: code, data,
extra data and stack segment. Each segment contains up to 64 Kbytes and locates on a 16-byte
boundary. (Fig. 3a)

All memory references are made relative to a segment register according to a select rule.
Memory location FFFFOH is the start address after reset, and 00000H through 003FFH are
reserved as an interrupt pointer. There are 256 types of interrupt pointer:

Each interrupt type has a 4-byte pointer element consisting of a 16-bit segment address and a
16-bit offset address.
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Memory Organization

Segment
Register File

1. FFFFFH

s |H

SS

64KB Code Segment
v,
= + XXXXOH
> Stack Segment

+01:fset

qa 4

Data Segment

N

DS
ES

(C
)

Extra Data Segment

T— 00000H

Reserved Memory Locations

FFFFFH
Reset Bootstrap
P
rogram Jump FFFFOH
3FFH
Interrupt Pointer
for Type 2
or Type 255 3FCH
, 7H
Interrupt Pointer
for Type 1 4H
Interrupt Pointer 3H
for Type 0 OH

Memory Reference Need

Segment Register Used

Segment Selection Rule

Instructions CODE (CS) Automatic with all instruction prefetch.
All stack pushes and pops. Memory references
Stack STACK (CS) relative to BP base register except data references.
Data references when relative to stack, destination
Local Data DATA (DS) of string operation, or explicitly overridden.
External (Global Data) EXTRA (ES) Destination of string operations: Explicitly

selected using a segment override.

Minimum and Maximum Modes

The MSMB80C88A-10 has two system modes: minimum and maximum. When using the
maximum mode, it is easy to organize a multiple-CPU system with the MSM82C88-2 Bus
Controller which generates the bus control signal.
When using the minimum mode, it is easy to organize a simple system by generating the bus
controlsignalitself. MN /MXis themode select pin. Definition of 24-31,34 pin changes depends
on the MN /MX pin.
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Bus Operation

The MSMB80C88A-10 has a time multiplexed address and data bus. If a non-multiplexed bus is
desired for the system, it is only needed to add the address latch.

A CPU bus cycle consists of at least four clock cycles: Ty, Ty, Tz and Ty. (Fig. 4)

The address output occurs during Tq, and data transfer occurs during T3 and T4. T is used for
changing the direction of the bus during read operation. When the device which is accessed by
the CPU is not ready to data transfer and send to the CPU “NOT READY” is indicated Tyy cycles
are inserted between T3z and Tj.

When a bus cycle is not needed, T; cycles are inserted between the bus cycles for internal
execution. Atthe Tq cyclean ALE signalis output from the CPU or the MSM82C88-2 depending
in MN/MX, at the trailing edge of an ALE, a valid address may be latched. Status bits Sy, S;and
S, are used, in maximum mode, by the bus controller to recognize the type of bus operation
according to the following table.

Sz S So Characteristics

0 (Low)| 0 0 Interrupt acknowledge

0 0 1 Read I/0

0 1 0 Write 1/0

0 1 1 Halt
1 (HIGH) 0 0 Instruciton Fetch

1 0 1 Read Data from Memory

1 1 0 Write Data to Memory

1 1 1 Passive (no bus cycle)

Status bits S3 through S¢ are multiplexed with A14-A19, and therefore they are valid during T,
through T4. Sz and Sy indicate which segment register was selected on the bus cycle, according
to the following table.

Sy S3 Characteristics

0 (LOW) 0 Alternate Data (Extra Segment)
0 1 Stack

1 (HIGH) 0 Code or None
1 1 Data

S5 indicates interrupt enable Flag.

I1/0 Addressing
The MSMB80CS88A-10 has a 64 Kbyte I/O. When the CPU accesses an I/O device, addresses Ag-

Aqs5 are in same format as a memory access, and A14-Ajg are low.
I/0O ports addresses are same as four memory.
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Basic System Timing

5 (4 + N*WAIT) = Tey 9 (4 + N*WAIT) = Tgy

»l

"T1 ‘ Ty ‘ T3 ‘TWAIT‘ T4TT1 Ty ‘ T3 ‘TTWAIT‘ T4"

Goes inactive in the state

ALEJ—\ /—\ wto T4
e | o mr

A1g - Ate A1g - Ate

ADDR/ / i -

Status > X>< S6- 53 ’% S6- 53

ADDR Ai5-Ag A5-Ag
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Data ’> < ’>/< i 0>< Data Out (D7 - Do) > <:>

L
L T T

— Memory Access Time [«—
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EXTERNAL INTERFACE
Reset

CPU initialization is executed by the RESET pin. The MSM80C88A-10’s RESET High signal is
required for greater than 4 clock cycles.

The rising edge of RESET terminates the present operation immediately. The falling edge of
RESET triggers an internal reset sequence for approximately 10 clock cycles. Afterinternal reset
sequence is finished, normal operation begins from absolute location FFFFOH.

Interrupt Operations

The interrupt operation is classified as software or hardware, and hardware interrupt is
classified as non-markable or maskable.

An interrupt causes a new program location which is defined by the interrupt pointer table,
according to the interrupt type. Absolute location 00000H through 003FFH is reserved for the
interrupt pointer table. The interrupt pointer table consists of 256-elements. Each element is 4
bytes in size and corresponds to an 8-bit type number which is sent from an interrupt request
device during the interrupt acknowledge cycle.

Non-maskable Interrupt (NMI)

The MSM80C88A-10 has a non-maskable interrupt (NMI) which is of higher priority than a
maskable interrupt request (INTR).

An NMl request pulse width needs minimum of 2 clock cycles. The NMI will be serviced at the
end of the current instruction or between string manipulations.

Maskable Interrupt (INTR)

The MSM80C88A-10 provides another interrupt request (INTR) which can be masked by
software. INTR is level triggerd, so it must be held until interrupt request is acknowledged.
The INTR will be serviced at the end of the current instruction or between string manipulations.

Interrupt Acknowledge

During the interrupt acknowledge sequence, further interrupts are disabled. The interrupt
enable bit is reset by any interrupt, after which the Flag register is automatically pushed onto
the stack. During an acknowledge sequence, the CPU emits the lock signal from T of first bus
cycle to T, of second bus cycle. Atthesecond bus cycle, abyteis fetched from the external device
as a vector which identifies the type of interrupt. This vector is multiplied by four and used as
an interrupt pointer address (INTR only).

The interrupt Return (IRET) instruction includes a Flag pop operation which returns the
original interrupt enable bit when it restores the Flag.
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HALT

When a Halt instruction is executed, the CPU enters Halt state. An interrupt request or RESET
will force the MSMB80CB88A-10 out of the Halt state.

System Timing = Minimum Mode

Abuscyclebegins at T1 withan ALE signal. The trailing edge of ALEis used to latch theaddress.
From Ty to T4 the IO /M signal indicates a memory or I/O operation. From T, to T4, the address
data bus changes the address but to the data bus.

The read (RD), write (WR), and interrupt acknowledge (INTA) signals caused the addressed
device to enable the data bus. These signals become active at the beginning of T, and inactive
at the beginning of Ty.

System Timing - Maximum Mode

In maximum mode, the MSM82C88-2 Bus Controller is added to system. The CPU sends status
information to the Bus Controller. Bus timing signals are generated by the Bus Controller. Bus
timing is almost the same as in minimum mode.

Interrupt Acknowledge Sequence

N T A P I PR I N Y O PR O PO S PO B P

e e

) 55 Type Vector
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BUS HOLD CIRCUITRY

To avoid high current conditions caused by floating inputs to CMOS devices, and to eliminate
the need for pull-up/down resistors, “bus-hold” circuitry has been used on MSM80C88A-10
pins 2-16, 26-32, and 34-39 (Figures 6a, 6b). These circuits will maintain the last valid logic state
if no driving source is present (i.e. an unconnected pin or a driving source which goes to a high
impedance state). To overdrive the “bus hold” circuits, an external driver must be capable of
supplying approximately 400 LA minimum sink or source current at valid input voltage levels.
Since this “bus hold” circuitry is active and not a “resistive” type element, the associated power
supply current is negligible and power dissipation is significantly reduced when compared to
the use of passive pull-up resistors.

"Pull-Up/Pull-Down"

Output Bond [ External
Drive.~ | .. Pad Pin
Input
éﬁ%lgr Protection |—
Circuitry

Input Buffer exists only on 1/0 pins

Figure 6a. Bus Hold Circuitry Pin 2-16, 35-39

"Pull-Up"

Output Bond [ External
Driver Pad Pin

Pec | <P~

Input
éﬁ%létr Protection [—
Circuitry

Input Buffer exists only on 1/0 pins

Figure 6b. Bus Hold Circuit Pin 26-32, 34

25/37



MSM80C88A-10RS/GS/JS

OKI Semiconductor

F 0O F F F O O sBey} dod = 4d0d

00 L L L0 01 sBeyy ysnd = 4HSNd

10 S A A A sBeyy 0l HY 81015 = JHYS

F L F L F O O} sBel} Uum Hy peo = JHY]

wy Bau pow| 0 0 F 0 0O O F $3 o3 usuiod peo = 837

wy Bau pow| | 0 F 0 O O F S@ 03 4equlod peo = 5Q7

wy Bau pow| | 0 F F O O O | Ja1s1681 03 y¥3 peOT = ¥31

F L L O F O F | v 01 91Aq 8je|suel] = |¥1X

L A A A T Jod a|qelieA

uod Mmoo L0 0 L L1 Jod paxi4

:041ndino = LNO

Mmoo L L0 L Lt Jod a|qelieA

uod Mmoo L 00 L LI Jod paxi4

‘wouy indu| = N|

Bas 0L 0 0 1 107RINWINJ9e Yum Jeisibay

wy/l Bas pow| M | | 0 0 0 0 1 19181631 yum Alowsw/ia1sifay

:abueyax3y = HHIX

L L L Bas 0 0 0O 19181681 Juswbag

Bau F L0 L O Ja1sibay

wy 000 pPOW|L L L L 00 0} Alowsuwy/JasiBay

:dod = d0d

0 I I Bas 0 0 0O 19181681 Juswbag

Bau 0L 0 L0 Ja1sibay

wy 0 1L 1 pow | | L F F F F b} Alowsuwy/JasiBay

-ysnd = HSNd

w1 Bas ¢ pow| 0 0O L L 0 0O O 1 Alowsawyi1a1s16a1 01 19181684 Juswbag

w1 far pow| Q0 F L L 0 0 0 1 1918163, Juswbas 01 Alowsaw/ia1siBay

ybiy-1ppe MO|-Ippe M L 00 0 L 0 I Alowsw 0] Jolenwinagy
ybiy-1ppe MO|-Ippe M0 0 0 0 L 0 | 107gINWwnaoe 01 AIOWa\
| = M ]l elep BlRp Bas ML L0 L 19181681 01 akieIpawiw|
| =M}l elep elep wyl 0 0 0 pow|lm | L 0 0 O | | A1owsuy19181634 01 81RIPSLUILY|
w1 Bas pow| M p 0 L 0 0 0 1 19181681 wouy/01 Alowsawyieisibay

0 Le¢c et v s 9 L]0 LV E VYV SS9 2|0 F+LcCE PV SS9 L]0 L cc €V § 9 !/ -8A0IN = AOIN

H34SNVHL viva

26/37



MSM80C88A-10RS/GS/JS

OKI Semiconductor

L0 = M:S I BJep

| =M ]l elep
elEp

wyJ
wyJ

elep

Bau

poLu
poLu

A

- o

oo T

—o -

—o -

—o -

o o oo

o — oo

JoeJgns Joy 1snfpe ||JSY = SYY
101g|NWINJIR WO} 8lBIpaLIW|
Aowswyia1s16a1 yum areIpswiw|
1918163 pue Alowsaw/eisibay
aJedwon = diNg

wyJ

wyJ

poLu

poLu

=

Bau

—

—

ubis abueys = 9N
1918168y
Kowsawyia1s1bay
uawWeI0eQ = 93

10 = M:S Jl Blep

| =M ]l elep
elEp

wyJ
wyJ

elep

Bau

poLu
poLu

=

w

o

o

—

101g|NWINJIR WO} 8lBIpaLIW|
Aowswy/ie1siBal wouy aieIpawiw|
Jayue o3 Jaysibal pue AlowaLu,/ Hay
:M0JI0Q yum 1oenqngs = g4s

L0 = MS JI EIEP

| =M ]l elep
elEp

wyJ
wyJ

elep

Bau

poLu
poLu

=

w

—

o o

o o

o —

101g|NWINJIR WO} 8lBIpaLIW|
Aowswy/ie1siBal wouy aieIpawiw|
1ayus o3 Jaysibal yum Alowsw/ bay
Pengns = 4gns

wyJ

poLu

— O oo

— o - O

—o -

—r— OO

— O oo

ppe Jo} 1snipe [ewidaq = yyd
ppe .o} 1snipe [|JSY = VyY
1918168y

Kowsawyia1s1bay

“uswaloul = JN|

L0 = M:S I BJep

| =M ]l elep
elEp

wyJ
wyJ

elep

0 1
Bau

poLu
poLu

=

w

o

o

o

—

101g|NLLINJIR 0] B1RIpALIL)|
Alowsawy1a1s1Ba1 0] a1eIpawIW|
1ayus o3 Jaysibal yum Alowsw/ bay
:A11ed yum ppy = 9av

L0 = MS I BJep

| =M eep
elEp

wyJ
wyJ

BIRp
00
Bau

poLu
poLu

=

w

o

o

o

o

—

101g|NLLINJIR 0] B1RIpALIL)|
Alowsawy1a1s1Ba1 0] a1eIpawIW|
1ayus o3 Jaysibal yum Alowsw/ bay
-PPY = Qav

OIHLINHLIYY

27/37



MSM80C88A-10RS/GS/JS

OKI Semiconductor

Wy
Wy

Wy
Wy

OO — —

oo oOoO—r— O

0 0
polu
polu

0 0
polu
polu

-2 =20 =2 =2 ™0

— OO oo

—_—rrr OO

—OoO OO0 OoCc OO T T

Or-rr—rm—1m™—™— —

— OO oo

Or-rmrmrrmrrmrr— oo

Or-rr—rm—1m™—™— —

pJom s|gnop 01 pJom LsAU0) = QMI
pJom 01 814q LI8AUOYD = AMED

8pIAIp Jo} 1sNpe [19SY = avY
(pauBis) apiaip Jalisiu| = AlQI
(paubisun) spialg = AlQ

Adiinw oy 1snlpe |19SY = WYY
(paubis) Aldninw 18baiul = NI
(paubisun) Aldunpy = NN

10ei1gns 10} Hm:_um [ewidaqd = Sva

28/37



MSM80C88A-10RS/GS/JS

OKI Semiconductor

| = Ml Elep elep Mmoo L 0L L 00 J01e[nwn3oe 0} sjelpall|

| = Ml Elep elep wyl 0 1 pow,m 0 0 0 0 0 0 | AowswylaysiBal 0} slelpsluL|
w/1 Bas pow| M p 0 0 L L 0 0 Jayue o3 Jaisibal pue Alowsw;/ Bay

210 9AISN|IXT = YOX

L = M ]I BIED elep M Q0 I L 00 0 O 101g|NLWINJI. 0] aleIpaLL|

| = M}l elep elep wyl I 0 0 pow| M 0 0 0 0 0 O I A1owswwy191s1631 01 1RIPSLUIL|
w/1 Bas pow|m p 0 I 0 0 0 O Jayus 018181684 pue Aowawy Hay

410=40

L = M ]I BIED elep M0 0 I 0 I 0 I J101g|NLWNJJR pUR IR B1RIPSLILY|

L = M ]I BIED elep wyl 0 0 O pow | M L L 0 F F kI Alowsui/ia1siBal pue elep sleIpsWIL|
w/1 Bas pow| M 0 | 0 0 0 O |1 19181681 pue Alowswy/ia1s16ay

:nsaJ ou ‘sbejy 01 uonoUNL puy = 1831

| = Ml Elep elep M0 L 00 L 00 J01e[nwn3oe 0} sjelpall|

| = Ml Elep elep wyl 0 0 | pow,m 0 0 0 0 0 0 | AowswylaysiBal 0} slelpsluL|
w/1 Bas pow| M p 0 0 0 L 0 O 1ayus o3 Jaisibal yum Alowsw;/ Bay

-Puy = dNV

w1 L L 0 powfm A Q0 L 0 L | A1sed ybnoayy Jybu s1e10Y = Yoo

wyl 0 L 0 pow|im A Qg 0 L O F |} A1ed yBnoayy ya| sieloy = 104

wyl 0 0 pow|m A Q0 O F O F 61 8110y = HOY

wyl 000 pPOWw|im A Qg 0 F O F |} 18| 81e10Y = 104

wyl Bk pow| m A Q0 O F O F W6 onswILLIR YIS = YYS

wyl 0 |} pow| m A Q0 O F O F W6 [eaibo] WYS = HHS

wyl 0 0 1 pow| m A Q0 O F O F }a dnawuye/[ealbo| YYS = T¥S/THS

wyl 0 L 0 pow|m L L 0 F L F o} HaAul = 10N
1901

29/37



MSM80C88A-10RS/GS/JS

OKI Semiconductor

[ A A (| uimas dnusiu] = 13y

oL L F 0 0 L I MO|LI8A0 U0 1dnuisiu| = Q1IN

00 L F 0 O0 L | ¢ 8dAL

adfy L0 L L 0 0 | | palioads adA|
dnuaiul = IN|

dsip 1L 00 0 + I | 0187 X9 uo dwnp = zxor
dsip 000 O0O0 L L | [enba 018z 10U 8|iym dooT = INd00T/ZNdOO1
dsip L0 0 0 0 L L | [enbayolaz 8|iym dooT = 3d0071/Zd00T
dsip 0L 00O L 0 L | sawi X9 doo7=d001
dsip 00O +F L L 10 y6is jou uo dwnp = gNp
dsip 000 L + IO MO|118A0 10U U0 dwnp = QNP
dsip Lo b L b 1o ppo Ayred/Aed jou uo dwnp = Qdr/dNr
dsip L L L0 F L Lo 8A0qe/enba 40 Mmojaq 10U uo dwnp = yr/3gNr
dsip L L 00 F L L O [enba J0 8A0qe/MO[8q 10U UO dwnp = Jyr/dnre
dsip L L L L F F L O 191e3.16/|eNba Jo $S8| 10U UO dwnp = Hr/IINI
dsip L 0 L L F F L O [enba 10 Jayealf/ssa) jou uo dwnp = 390/ NP
dsip L0 L 0O F L L O 049z Jou/enba Jou uo dwnp = ZNr/ANT
dsip 000 F L L L0 ubis uo dwnp =gp
dsip 000 O0 L L L O Mo} Jano uo dwnp = o
dsip 0O L 0 F L L L0 uaas Mued/Aued uo dwnp = 3dr/dr
dsip oL L 0O L I 0 8A0QE 10U/[eNb8 J0o Mmojaq uo dwnp = yNr/Aagdr
dsip 0L 00 L L L 0 [enba 1o anoge j0U/mo[8q U0 dwnp = JyNr/gr
dsip 0O L L F L I 0 1910316 10U//ENbA JO $S8] UO dWnpP = YN/
dsip 00 L F L I L o [enba 10 Jayealb jou/ss9| uo dwnp = IONM/ZM
dsip 00 L O L L 0 048z/|enba uo dwnp = zZp/Aar
dIAIl [euoipuod = dNrg

m L0 F 0 L 0o I X¥/Ty Wolj plom/a1Ag 8101S = SOLS

mo L F 0 L 0o I X¥/v 01 piom/81Ag peoT = SQ01

L R O | T A plom/a14q UedS = SYIS

Mmoo L0 0 L 0 I plomya1Ag aledwo) = SJIND

m 0 L 00 L 0 | plomy/a14q 8A0 = SAOIN

z L 00 F F 1} leaday = 434

NOILLVINdINVIN DNIHLS

30/37



MSM80C88A-10RS/GS/JS

OKI Semiconductor

ybry-1ep

y6iy-erep

MO[-BIRp

MO[-BIRp

—OoO — O

— T T

oo oo

oo T

oo oo

oo oo

— T T

— T T

dS 01 a1eIpawiwi Buippe juswbasiaiu|
1uswbasiaiu|

dS 03 8jelpawiwi Buippe *68s ulyim
uswbas ulyIm

S1v0 wodp winisy = 134

ybiy-bas
ybiy-1asy0

ybiy-dsip

Wy

Wy

L0 |
mo|-Bas
MO|-18S110
0 0 |
dsip
mo|-dsip

pow

pol

=

o

—

oo — o

—

— T T

—

oo — o

—

— T T

— T T

— T T

uswbas.iaiul 19841pu|

1uswbasialul 10a11Q
WawWBas ulyum 198.41pu|
Hoys-wawbas uyim 19841Q
wawbas uyim 198.41Q
:dwnp [euoipuodun = JNPC

I

¢ & v S 9 !/

0

I

ybiy-bas
ybiy-1asy0

yB1y-dsip
2 €V S 9 4

Wy

Wy

F L0
mo|-Has
MO|-185110
0 L 0
mo|-dsip

pow

pow

¢ & v g 9 !

oo — o

— O -

—

NO — O

W

—

O~

0 — — O

O r— O

~——

uswbas.iaiul 19841pu|

1uswbasialul 10a11Q
WawWBas ulyum 198.41pu|
wawbas uyim 198.41Q
e =T1v)

H3dSNVHL TOHLNOD

wyl

pow

O~ T O~ O —O— X O

OO0 OO T O— X O

O~ O T OO +—O XO

—_O rrF T T OO

T T - T T T T T T T

—_ T OO —

—_—_ T T T O — —

T T - T T T T T T T

x1ja1d %20| sng = X901
(301n8p |RUJGIX9 01 ) 8dRIST = 9S]
HeM = 1IVM

HeH = 17TH

1dnu8iunies = |1§

wdnuaiur Jeg|n =19
uondalip 18§ = 4l1s

uonaaJIp Jes|g = Q19

fIed 188 = 918

Aed Aeuswsadwod = 99
Aled Jes|n =919

TOHLNOD HOSS300Hd

31/37



OKI Semiconductor MSMS80C88A-10RS/GS/JS

Notes: AL = 8-bit accumulator
AX = 18-bit accumulator
CX = Count register
DS = Data segment
EX = Extra segment
Above/below refers to unsigned value
Greater=more positive
Less=less positive (more negative) signed value
If d=1 then “to” reg: If d=0 then “from” reg.
If w=1 then word instruction: If w=0 then byte instruction

If mod=11 then r/m is treated as a REG field

If mod=00 then DISP=0%*, disp-low and disp-high are absent

If mod=01 then DISP=disp-low sign-extended to 16 bits, disp-high is absent
If mod=10 then DISP=disp-high: disp-low

If r/m=000 then EA=(BX)+(SI)+DISP

If r/m=001 then EA=(BX)+(DI)+DISP

If r/m=010 then EA=(BP)+(S)+DISP

If r/m=011 then EA=(BP)+(DI)+DISP

If r/m=100 then EA=(S)+DISP

If r/m=101 then EA=(DI)+DISP

If r/m=110 then EA=(BP)+DISP*

If r/m=111 then EA=(BX)+DISP

DISP follows 2nd byte of instruction (before data if required)

* except if mod=00 and r/m=110 then EA-disp-high: disp-low

If s:w=01 then 16 bits of immediate data form the operand

If s:w=11 then an immediate data byte is sign extended to form the 16-bit operand
If v=0 then “count”=1:if v=1 then “count” in (CL)

x=don’ t care

z is used for string primitives for comparison with ZF FLAG

SEGMENT OVERRIDE PREFIX

001 reg 110
REG is assigned according to the following table:
16-Bit (w=1) 8-Bit (w=0) Segment

000  AX 000 AL 00 ES
001 CX 001 CL 01 CS
010 DX 010 DL 10 SS

011 BX 011 BL 11 DS
100 SP 100 AH

101 BP 101 CH

110 SI 110 DH

111 DI 111  BH

Instructions which reference the flag register file as a 16-bit object use the symbol
FLAGS to represent the file:

FLAGS=x:x:x:x:(OF):(DF):(IF):(TF):(SF):(ZF): X:(AF): X:(PF):X:(CF)
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MSM80C88A-10RS/GS/JS

NOTICE ON REPLACING LOW-SPEED DEVICES WITH HIGH-SPEED DEVICES

The conventional low speed devices are replaced by high-speed devices as shown below.
When you want to replace your low speed devices with high-speed devices, read the replacement

notice given on the next pages.

High-speed device (New) Low-speed device (Old) Remarks
M80C85AH M80C85A/M80C85A-2 8bit MPU
M80C86A-10 M80C86A/M80C86A-2 16bit MPU
M80C88A-10 M80C88A/M80C88A-2 8bit MPU
M82C84A-2 M82C84A/M82C84A-5 Clock generator
M81C55-5 M81C55 RAM.I/0, timer
M82C37B-5 M82C37A/M82C37A-5 DMA controller
M82C51A-2 M82C51A USART
M82C53-2 M82C53-5 Timer
M82C55A-2 M82C55A-5 PPI
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Differences between MSM80C88A-10 and MSM80C88A-2, MSM80C88A

1) Manufacturing Process
All devices use a 1.5 u Si-CMOS process technology.

2) Design
Although circuit timings of these devices are a little different, these devices have the same chip size
and logics.

3) Electrical Characteristics
Oki's '96 Data Book for MICROCONTROLLER describes that the MSM80C88A-10 satisfies the
electrical characteristics of the MSM80C88A-2 and MSMS80CS88A.

4) Other notices

1) The noise characteristics of the high-speed MSM80C88A-10 (for 10 MHz) are a little different from
those of the MSM80C88A-2 and MSM80CS88A. Therefore when devices are replaced for upgrading,
it is recommended to perform noise evaluation.

2) The characteristics of the MSM80C88A-10 basically satisfy those of the MSM80C88A-2 and

MSMB80C88A but their timings are a little different. When critical timing is required in designing
it is recommended to evaluate operating margins at various temperatures and voltages.
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PACKAGE DIMENSIONS

(Unit : mm)
DIP40-P-600-2.54 |
5198+ 0.3
(\:I o T o N s O e Y s Y s N e Y s N s O e Y s Y s N e Y I s N e Y s O o O o B i
P O O
INDEX MARK/ @
% 3
3 127 §
o <
1 | —
SEATlleGANE ugupuininaiaiayuyupniaiaiaiupupapspngs —
L CRUTTTURyurorvpioes b e, ;Lﬁ
© =
& 3 -
186 TYP. 0-46 2305 rspozsa
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.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, 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 for the
product name, 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.
| T I e O e N e Y I O o N o o | S
O n@
E Ol 2
O il
0 Qe a
@ 0o 3|° S
°q 12 h 8|3 3
b 25 ©
INDEX MARK /E 5
Mirror finish 0 H
4 O N®
94
5 | I N N N Ny N N ] ﬂ
1.27 0.81MAX. Bj
o
/[ \
scame rone G
. 0-41+ 0. [5{0 Package material Epoxy resin
554+ 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, 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 for the
product name, package name, pin number, package code and desired mounting conditions

(reflow method, temperature and times).
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(Unit : mm)
QFP56-P-1519-1.00K |
24.0: 0.5
19.0: 0.3
@
ieffAARARE
o|lo —r—
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Mirror finish 3.0 TYP. 0.37 D;ggm 4(_‘___7\,[0~ 0
0.22: 0.05 S Q [ L3TYP,
————————————— ™ = 1.29: 0.2
o
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 1.46 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, 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 for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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