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OKI SemiconNdUCTOTr  rrevious version: Nov. 1996
MSM85C154HVS

MSM83C154S Piggy Back

GENERAL DESCRIPTION

The MSM85C154HVSis an 8-bit microcontroller that has been developed assuming thatitis used
for evaluation of programs of MSM83C154S. ES (Engineering Sample) only.

FEATURES
¢ Operating range
Operating frequency : 1to 22 MHz (16 to 22 MHz is recommended
for program development)
Operating voltage 1 4.75t05.25V (Use MSM85C154VS for 1 to 16
MHz)
Operating temperature : Room temperature
¢ Fully static circuit
* On-chip program memory : 16K x 8-bit ROM (EPROM)
® On-chip data memory : 256 x 8-bit RAM
¢ External program memory address space : 64 Kbytes
¢ External data memory address space : 64 Kbytes
* [/O port
(Port 1, 2, 3, impedance programmable) : 4 ports x 8 bits
® 16-bit timer/counters : 3
* Multifunctional serial port : I/O Expansion mode

: UART mode (featuring error detection)
® 6-source 2-priority level
Interrupt and multi-level
Interrupt available by programming IP and IE registers
¢ Memory-mapped special function registers
¢ Bit addressable data memory and SFRs

¢ Minimum instruction cycle : 545 ns @ 22 MHz operation
* "Multiply"/"divide" instruction cycle : 2.18 us @ 22 MHz operation
e Standby functions : Power-down mode (oscillator stop)

Activated by software or hardware; provid-
ing ports with floating or active status
The software power-down stet mode is ter-
minated by interrupt signal enabling execu-
tion from the interrupted address.
* Package
40-pin ceramic Piggyback (ADIP40-C-600-2.54) (Product name: MSM85C154HVS)
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OKI Semiconductor MSM85C154HVS
PIN CONFIGURATION (TOP VIEW)
U
P1.0/T2 E @VPP (Vee) Vcc@ E Vee
PLITEX[ 2| <© JA» (Ve PEM[(©) D [ 39 | P0.0
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P3.6/WR [ 16 | |25 | P2.4
P3.7/RD [ 17 | (24 ] P23
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40-Pin Package (Piggy back)
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OKI Semiconductor MSM85C154HVS
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Rating Unit
Power Supply Voltage Vee Ta=25°C -05t07 V
Input Voltage V) Ta=25°C —0.5t0 Vge+0.5 Vv
Storage Temperature Tstg — -55t0 +150 °C
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Condition Range Unit
Power Supply Voltage Vee See below. 4.751t05.25 v
Oscillation Frequency 11 Vosc See below. 11022 MHz
External Clock Operating fEXTOLK See below. 0to22 MHz
Frequency
Ambient Temperature Ta — room temp °C
*1 Depends on the specification for crystal or ceramic resonator.
12 ; 1
s L
44— 3
toy 3 fosc
(us) : fextoLk
24— 6  (MHz)
14 12
06 20
0545 F-7---F----- -1 e I S -22

2 22 3 4 475 5 5.25

Power Supply Voltage V¢e (V)

6
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OKI Semiconductor

MSM85C154HVS

ELECTRICAL CHARACTERISTICS

DC Characteristics

(Voe=4.75t0 5.25V, Vss=0V, Ta=room temp)

Parameter Symbol Condition Min. |Typ.| Max. |Unit “3?.‘33
circuit
Input Low Voltage ViL — 05 — | 02Vge01| V
Input High Voltage i Except XTAL1, EA, 02Vee+0.9 | — | Veet0.5 v
and RESET
Input High Voltage Vin XTAL1, RESETand EA| 0.7 Vg — Vec+0.5 v
Output Low Voltage VoL lot=1.6 mA . . 0.45 v
(PORT 1, 2, 3)
Output Low Voltaﬂ VoL lo1=3.2 mA . . 0.45 v
(PORT 0, ALE, PSEN) 1
| lon=—60 pA 94 . . v
Output High Voltage Vor Vee=5 V£10%
(PORT 1, 2, 3) lon=—30 pA 0.75Vge | — — v
loy=—10 uA 0.9 Vee — — v
. loy=—400 pA 24 . . v
Output High Voltaﬂ Vorr Vee=5 V£10%
(PORT 0, ALE, PSEN) lon=—150 pA 0.75Vge | — — v
lon=—40 pA 0.9 Vge — — v
(k;égg:%iﬁ gfgétu%ﬁﬁ%tr{t/ I/ o V'%SV 5 |60 -80 |uA ,
Logical 1 to 0 Transition o ViL=2.0V . _o40 _500 uA
Current (PORT 1, 2, 3)
Input Leakage Currjn " Ves <V < Vg . B +10 uA 3
(PORT 0 floating, EA)
RESET Pulldown Resistor RRrsT — 20 40 125 kQ 2
Pin Capacitance Cio Ta=25°C, 1=1 MHz — — 10 pF | —
(except XTAL1)
Power Down Current IpD — — 1 50 uA 4
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OKI Semiconductor

MSM85C154HVS

Maximum power supply current normal operation Igc (mA)

Vce 4.75V 5V 5.25V

Freq

1 MHz 2.2 3.1 4.1
3 MHz 3.9 52 7.0
12 MHz 15.0 16.0 17.0
16 MHz 19.0 20.0 22.0
22 MHz 25.0 27.0 29.0

Maximum power supply current idle mode Icc (mA)

Vce 4.75V 5V 5.25V

Freq

1 MHz 0.8 1.2 1.6
3 MHz 1.2 1.7 2.3
12 MHz 41 4.4 48
16 MHz 51 55 6.0
22 MHz 6.5 7.0 7.5

Note: The values of Power-down current, operating current, and IDLE current do not include

the current dissipated by EPROM.
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OKI Semiconductor

MSM85C154HVS

Measuring circuits

1 2
— 1
Voo Vee
] = — =[°
ViH o—»| = 75 2 = 20
x — = [ —
= = > = =)
VlLO_> - o (@)
B T
3 4
Voo (*2) Ve
] = = °
ViHo—l _ |5 2o ViH o] 5 2o
2 S 5
VILO_’ - o 0 0 VILO_’ - o
T i T

*1: Repeated for specified input pins.
*2: Repeated for specified output pins.
*3: Input logic for specified status.

7/15



OKI Semiconductor MSM85C154HVS

AC Characteristics

External program memory access AC characteristics

< Ve = 4.75 10 5.25Y, Vss = 0V, Ta = room temp >
PORT 0, ALE, and PSEN connected with 100 pF load, other connected with 80 pF load
Variable clock from*1
Parameter Symble 1 to 22 MHz Unit
Min. Max.
XTAL1, XTAL 2 Oscillation Cycle toLoL 455 1000 ns
ALE Signal Width fLHLL 2tcLcL-40 — ns
Address Setup Time - Ttool15 . oS
(to ALE Falling Edge)
Address Hold Time LU ItoLoL-35 . s
(from ALE Falling Edge)
Instruction Data Read Time
(from ALE Falling Edge) fuipL - HoLeL-100 ns
From ALE Falling Edge to PSEN t
Falling Edge LLeL TteLeL-30 - ns
PSEN Signal Width trLPH 3toLoL-35 — ns
Instructii Data Read Time oLy . StoLeL-45 ns
(from PSEN Falling Edge)
InstructiﬂData Hold Time toix 0 . ns
(from PSEN Rising Edge)
Bus Floating Timtifter Instruction toxiz . toLoL-20 ns
Data Read (from PSEN Rising Edge)
Instruction Data Read Time iy . tgLcL-105 s
(from Address Output)
Bus Floating Time(PSEN Rising bz 0 . s
Edge from Address float)
Address Output Time from PSEN o fteLL-20 . s
Rising Edge

*1 The variable check is from 0 to 22 MHz when the external check is used.
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OKI Semiconductor MSM85C154HVS

External program memory read cycle

tHLL
ALE / \
tavil | tuer tpLpH |
tLLv
~—tpLv—
PSE /
tpxav
tpxi

tLiax ) [tazrL texix ||,

PORT(I}— A0 to A7 'leNTR A0 to A7
taviv

PORT2 A8toA15 A8 to A15 ><L\8 to A15
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OKI Semiconductor MSM85C154HVS

External data memory access AC characteristics

< Vioe = 4.75 10 5.25V, Viss = 0V, Ta = room temp >
PORT 0, ALE, and PSEN connected with 100 pF load, other connected with 80 pF load
Variable clock from*1
Parameter Symble 1 to 22 MHz Unit
Min. Max.
XTAL1, XTAL2 Oscillator Cycle toLoL 455 1000 ns
ALE Signal Width tLHLL 2tcLoL-40 — ns
Address Setup Time L HoLoL-15 . oS
(to ALE Falling Edge)
Address Hold Time i HoLoL-35 . ns
(from ALE Falling Edge)
RD Signal Width tRLRL 6toLoL-100 — ns
WR Signal Width twLwH 6tcLoL-100 — ns
RAM Dita Read Time thLoy . 5tgLcL-105 ns
(from RD Signal Falling Edge)
RAM Dita Read Hold Time X 0 . s
(from RD Signal Rising Edge)
Data BEFloating Time tebz . 2tgLL-70 s
(from RD Signal Rising Edge)
RAM Data Read Time
(from ALE Signal Falling Edge) fuupv - Btotct-100 ns
RAM Data Read Time favoy . OtoLcL-105 oS
(from Address Output)
RD/WR Output Time from ALE
. tiwe 3teLcL-40 3teLoL+40 ns
Falling Edge
RD/WR Qutput Time from Address
Output tavwL dereL-70 — ns
WR Output Time from Data Output tavwx 2toLeL-40 — ns
Time from Data to WR Rising Edge tovwH TtoLcL-105 — ns
Data Ho_ld Time fwHox Pto0L-50 . 0s
(from WR Rising Edge)
Time from to Address Float RD
tRLAZ 0 — ns
Output
Time from RD/WR Rising Edge to i fteLcL-30 —— s
ALE Rising Edge

*1 The variable check is from 0 to 22 MHz when the external check is used.
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OKI Semiconductor

MSM85C154HVS
External data memory read cycle
tLHLL twHLH
ALE / \ /L
PSEN / \ / \
tLLov
L tRLRH
RD
tavLL [t {RH0Z
LLAX >
L oy tRHDX
tazRL el
INSTR AQto A7 A0to A7 . AQto A7
PORTO iy >>_< pol For DP DATAIN - 77—CYp0L
tavwL |
tavov
PORT 2 PCH >< A8 to A15 PCH >< P2.0 to P2.7 DATA or A8to A15 DPH >@8 to A15 PCH

External data memory write cycle

tHLL twHLH
ALE [\ i
PSE / \ / \
tLiwe twiw
WR
tavLL fLuax tavwH - tHa
- T tavwx
AOto A7
porTo INSTR ) —hoto a7 RoaA’X DATA (ACC) 0o A7
tavwe
porT2 A8IATS W agtoAts pH

P2.0to P2.7 DATA or A8to A15 DPH >@8 to A15 PCH
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OKI Semiconductor

MSM85C154HVS

Serial port (I/0 extension mode) AC characteristics

(Vec =4.75 t0 5.25V, Vss = 0V, Ta = room temp)

Parameter Symbol Min. Max. Unit
Serial Port Clock Cycle Time txx 12tcLoL — ns
Output Data Setup to Clock Rising Edge tavxH 10tgLcL-133 — ns
Output Data Hold After Clock Rising Edge txHax 2toLoL-75 — ns
Input Data Hold After Clock Rising Edge txHDX 0 — ns
Clock Rising Edge to Input Data Valid txHDV — 10tgLoL-133 ns
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OKI Semiconductor MSM85C154HVS

AC characteristics measuring conditions

1.Input/output signal

Von Vou
VIH ViH

TEST POINT
ViL ViL
VoL VoL
* The input signals in AC test mode are either Vop (logic "1") or Vor, (logic "0") input signals
where logic "1" corresponds to a CPU output signal waveform measuring point in excess of
Vi, and logic "0" to a point below V.
2.Floating

<——————  Floathg ———
VoH Vou
A VIH
Vi ViL
VoL VoL

* The port 0 floating interval is measured from the time the port 0 pin voltage drops below Vi
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 V| after connecting to a 400 LA source when switching
to floating status from a "0" output.

XTAL1 external clock input waveform conditions

Parameter Symbol Min. Max. Unit
External Clock Freq. 1/toLcL 0 22 MHz
Clock Pulse width 1 teHCx 15 — ns
Clock Pulse width 2 teLex 15 — ns
Rise Time toLcH — 5 ns
Fall Time teHoL — 5 ns

External clock drive waveform

0.2Vge - 0.1

tomoL
[

NC
XTAL2
EXTERNAL
OSCILLATOR XTAL1
SIGNAL
T Vss
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OKI Semiconductor MSM85C154HVS

PACKAGE DIMENSIONS

(Unit : mm)
ADIP40-C-600-2.54 |
® - ®
lele[c[eclelofeelelele[®
D ;
Plelelelelcjc[c[eleleleeld B
0 ®
2.5440.25

| TOOOOOOOOOnOn — : Iﬁ i |
g_iﬁjﬁﬁﬁﬁﬁﬁﬁﬁﬁijﬁiﬁﬁiﬂ"ﬁ ﬁ B
';.smP__L 1.02£0.10 2.5 ‘ Se:“n olane JLL%;N

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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