OKI Semiconductor

MSM85C154HVS

MSMB3C1548 Piggy Back

GENERAL DESCRIPTION

The MSM85C154HVS is an 8-bit microcontroller that has been developed assuming that it is used
for evaluation of programs of MSMB83C154S. ES (Engineering Sample) only.

FEATURES

* Operating range
Operating frequency

Operating voltage

Operating temperature

* Fully static circuit
* On-chip program memory
* On-chip data memory
* External program memory address space
* External data memory address space
* /O port

(Port 1, 2, 3, impedance programmable)
* 16-bit timer/counters
* Multifunctional serial port

¢ 6-source 2-priority level
Interrupt and multi-level

: 1to 22 MHz (16 to 22 MHz is recommended

for program development)

¢ 4.75t05.25V (Use MSM85C154VS for 1to 16

MHz)

: Room temperature

: 16K x 8-bit ROM (EPROM)
1 256 x 8-bit RAM

: 64 Kbytes

: 64 Kbytes

: 4 ports x 8 bits

0 3

: 170 Expansion mode

: UART mode (featuring error detection)

Interrupt available by programming IP and IE registers

* Memory-mapped special function registers

* Bit addressable data memory and SFRs
* Minimum instruction cycle

* "Multiply"/"divide" instruction cycle

* Standby functions

* Mackage

: 545 ns @ 22 MHz operation
: 2.18 ps @ 22 MHz operation
: 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.

40-pin ceramic Piggyback (ADIP40-C-600-2.54) (Product name: MSM85C154HVS)
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DKI Semiconductor

MSMB5C154HVS

131208

f
01 Tviu3S LdNGH3LN} L9 0 YILNNOJAINIL e sgd
o
NO2S | | (uMnas| | W4nes di 3i NO9L ||| coWL ou K= oL e K] — gl
e e it | D VR I T o
2 HAINNOD =
344 JdINIL o
_I&Sz_ _;n__az_ IAMMV 2 v
Sig g % *—s 0'1d
[T, dawwy w.v SpioM9Sz L
@ _ .
_E | f L L o 1 T 2HL 21 NODZL - TN
=g g b
SV 2 s
2
g |—=aw
WOY-D = o
: @ oo Q .......... @ "nr @ AH”W_ S | zwix
: 10d
_ _ _ e 04 H— wod | e i
: ~7 = .
4300230 _ " ol TP
' ' T4 IHId b '
ssauaay || suggxspomygy |f: B |
vd () o | x| gl
NOILONDY | 2 i — .
WS | A"A — 00d
F H _ _ WOYd3 %
WNOIS MY WNDIS  I0HINGD AHV Hda ! K L7
AR
o H '
a. '

BLOCK DIAGRAM

|||||||||||||||||||||||

0'zd

296



OKI Semiconductor MSM85C154HVS

PIN CONFIGURATION (TOP VIEW)
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40-Pin Package (Piggy back)
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MSMB5C154HVS OKIX Semiconductor
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Rating Unit
Power Supply Voltage Vee Ta=25°C —05t07 v
input Voltage v Ta=25°C 0.5 to Ve+0.5 v
Storage Temperature Tsta - -55to +150 °C
RECOMMENDED OPERATING CONDITIONS
Parameter Symboi Condition Range Unit
Power Supply Voltage Vee See below 47510 5.25 v
Oscillation Frequency Vose See below 11022 MHz
External Clock Qperating fexToLk See bhelow 0to 22 MHz
“Frequency
Ambient Ternperature Ta — rocom temp °C
*1 Dépends on the specification for crystal or ceramic resonator.
12— 1
s
44— 3
v O fosc
(us) fexToLk
2 6 (MHz)
1 12
0.6 20
0545 ----f----f----J--T -] , S e EEEE — 22
2 22 3 4 475 5525
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OKI Semiconductor

MSMB85C154HVS

ELECTRICAL CHARACTERISTICS

DC Characteristics

{Ver=4.75 10 5.25V, Vgg=0V, Ta=room temp)

[Meas-
Parameter Symbol Condition Min. Typ. Max. Unit | uring
e circuit
Input Low Voltage Vi — -0.5 — 1 02Vec-01] V
Except XTAL1, EA,
Input High Volt v 02Veee09 | — 0. v
7npu igh Yoltage H and RESET oot Vee+0.5
Input High Voltage ViH1 XTAL1, RESETand EA| 0.7 Vg — Vec+0.5 Vv
Output Low Voltage
v lor=1.6 mA — — 0.45 v
(PORT1,2,3) o o
Output Low Voltage
V lgL=3.2 mA —_ —— 45 v
(PORT 0, ALE, PSEN) o o 0 ;
lon=—
_ on=—E0 kA 24 — —_ v
Output High Voitage v Voo=5V£10%
(PORT 1, 2, 3) oR lo=—30 pA 0.75Vee | — — v
ton=—10 pA 0.9 Vge —_ —_ Vv
loH=—400 puA 24 _ v
Output High Voltage v Vgc=5 V£10% '
(PORT 0, ALE, PSEN) o lon=150 pA 0.75Vee | — — v
lon=—40 pA 09V | — - v
Logical @ Input Current/ Vi=0.45V
Logical 1 Qutput Current/ h/l -5 60 -80
{PORT 1,2.3) wWion |y asv i
Logica! 1 to 0 Transition
| =2.0V - =240 -
Current (PORT 1, 2, 3) T Vi 500 | WA
Input Leakage Current
_ | V. Vi<V, —_ — 3
(PORT 0 fioating, ER) H ss< i< Ve #10 1WA
RESET Pulldown Resistor Rrst — 20 40 125 k@ | 2
Ta=25°C, f=1 MHz
Pin Capacitance G — — 1 F| —
P 0 (except XTAL1) 0 P
Power Down Current tro — — 1 50 BA 4
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MSM85C154HVS

OKI1I Semiconductor

Maximum power supply current normal operation Igc (MmA)

Vee 4.75V 5V 5.25v
Freq
1 MHz 22 31 41
3 MHz 39 5.2 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 I {MA)
Vee 475V | 5V | 5.25V
Freq
1 MHz 0.8 1.2 1.6
3 MHz 1.2 1.7 23
12 MHz 41 4.4 48
16 MHz 5.1 5.5 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

MSMB5C154HVS

Measuring circuits

1 2
] 1
L[ Ve (*2) Vee |
V|HO—D —{= 5.—0 b= '5_0
— e T = o
™ A [ o s
= 2 lo = =
VILO_' H o o
T T
3 4
=3 'j:_
Voo (*2) Vee |
ViHos _ 145 §—o ViHo—s _ {5 §—o
oz = i - =
7= a O® T C
Vi o~ = Vi o i ©
T I T

*1: Repeated for specified input pins.
*2: Repeated for specified output pins.
*3: Input logic for specified status.
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MSM85C154HVS OKI Semiconductor

AC Characteristics

External program memory access AC characteristics

( Ve = 4.75 0 5.25Y, Vss = OV, Ta = room temp )
PORT 0, ALE, and PSEN connected with 100 pF toad, other connected with 80 pF load
Variable clock from™1
Parameter Symble 1 to 22 MHz2 Unit
Min. Max.

XTAL1, XTAL 2 Oscillation Cycle toLcL 455 1000 ns
ALE Signal Width TR 2tgcL-40 — ns
Address Setup Time
{to ALE Falling Edge) A Ttotoi15 - ns
Address Hold Time
(from ALE Falling Edge) i HoLeL-35 - ns
Instruction Data Read Time . o At 01-100 ns
(from ALE Falling Edge) LLPL oeeL
From ALE Falling Edge to PSEN .
Falling Edge LR Moie1-30 - s
PSEN Signal Width tpLPH 3toLeL-35 —_— ns
Instruction Data Read Time
{trom PSEN Falling Edge) teuv - Soci-46 ns
instruction Data Hold Time
(from PSEN Rising Edge) tr 0 o ns
Bus Floating Time after Instruction
Data Read (trom PSEN Rising Edge) texiz - Yoe1-20 ns
Instruction Data Read Time
(from Address Output) tawy o Sterol-105 ns
Bus Floating Time(PSEN Rising
Edge from Address float) tazpL 0 - ns
Address Output Time from PSEN X
Rising Edge PXAY terer-20 - s

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

MSMB5C154HVS

External program memory read cycle

1

ALE

tavir .t tpLey

tuy

—tPLy—
PSEN /

tuoax; ftazeL

¥

PORTO AOto A7

N

taviy

Al to A7

PORT2 ABtoA15 >( A8 to A1S

XAB t0 A15
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MSMB85C154HVS OKI Semiconductor

External data memory access AC characteristics

Ve = 4.75 10 5.25V, Vss = OV, 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 1to 22 MHz Unit
Min. Max.
XTAL1, XTAL2 Oscillator Cycle oo 455 1000 ns
ALE Signat Width tHLL 2toLc-40 —_ ns
Address Setup Time i " 15 ns
(to ALE Falling Edge) AVLL oLoL
Address Hold Time ¢ 1t 25 ns
(from ALE Falling Edge) LA ot N
RD Signal Width tALAL BtoicL-100 — ns_
WR Signal Width twiwH BieyoL-100 — ns
RAM Data Read Time
_ t — 5to L -105 ns
(from RD Signal Falling Edge) RLDV oLt
RAM Data Read Hold Time ' 0 ns
(from RD Signal Rising Edge) RHDX
Data Bus Floating Time
— ! — 2toLoL-70 ns
(from BD Signal Rising Edge) RHDZ GLot
RAM Data Read Time
t — Big1 ¢ -100 ns
(from ALE Signal Falling Edge) LDV oLl
RAM Data Read Time
t — OteLeL-105 ns
(from Address Output) Avov oLk )
RD/WR Output Time from ALE
t -4 40 ns
Falling Edge LLWL 3toLeL-40 KITvRs
RD/WR Output Time from Address ' te o170 ns
Output AVWL CLEL
WR Output Time from Data Output tavwx 2tec-40 — ns
Time from Data to WR Rising Edge tavwH TtoreL-105 — ns
Data Hold Time ‘ 9 50 ns
(from WR Rising Edge) WHax oLe
Time from to Address Float RD ' 0 ns
Output RLAZ
Time from RDAWR Rising Edge to
- Moo +4 ns
ALE Rising Edge twHLH Here-30 cLoL+40

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

External data memory read cycle

b bt

ALE / \ J \

T\ _

tLiov
twe tRLRH
RD
tavLL |t IR0z
LLAX [+
4 -oaet LY tRHDX
INSTR A0 A ‘ltAZHL *\*
AQto A7 10A7 A7
PORTQ INSTR ) (Adioa7) <Brorbh, —{ DATAIN hoten7y
TavwiL
— ' tavoy
PORT2  PCH X ABt0A15 PCH N P2.010P27 DATA or ABtoAls DPH j(!ito A15 PCH

External data memory write cycle

T
-
ALE / \ J -

S A N L

twHLH

Liw twiwn
WR \
tavie fus tovwk -
tovwx
INSTR S) < (AGto ATY
PORT 0 |E|;\| AOPté)LAﬁ%——/ PntroDPl,)Q DATA (ACC) OPIC(:JLA;>_
. taw |
porT2 AIRATS X astoats pcH ) P2.0t0P27 DATA or ABtoAT5 DPH Xe8 1o A15 PCH
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MSM85C154HVS

OKI Semiconductor

Serial port (I/0 extension mode) AC characteristics

(Vcc = 4.75 ta 5.25V, Vss = OV, Ta = room temp)

Parameter Symbol Min. Max. Unit
Serial Port Clock Cycle Time txxL 12tcLeL — ns
Output Data Setup to Clock Rising Edge tavxH 10tg o -133 -— ns
Output Data Hold After Clock Rising Edge txHax 2ocL-75 —_ ns
Input Data Hold After Clock Rising Edge txHDX H — ns
Clock Rising Edge to Input Data Valid txHDV — 10toLe-133 ns
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MSM85C154HVS

OKI Semiconductor
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MSMB85C154HVS OKI Semiconductor

AC characteristics measuring conditions

1.Input/output signal

Vou Vau
ViH Vin
TEST POINT
Vi Vi
Vor Voo

The input signals in AC test mode are either Vpy (logic "1 or Vo, (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
«—— ——  Floating —M»
Van Vo
Vin Vi
ViL Vi
Vou VoL

The port O 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 from a "1" output, and from

the time the port0 pin voltage exceeds Vy; after connecting toa 400 pA source when switching
to floating status from a "0" output.

XTAL1 external clock input waveform conditions

Parameter

Symboli Min. Max. Unit
Hl‘__x!‘ernal Clock Freq. 1heLoL 0 22 MH,Z, 7
Clpr:k__lfxlse width 1 tonex 15 — ns
(Clock Pulse width 2 toLex 15 — ns
Rise Time teLeH -— 5 ns
Fall Time toHeL — 5 ns
External clock drive waveform
«—TcHeX
S
toLex foLon
toLeL
NC
— 1 XTAL2
EXTERNAL
OSCILLATOR XTAL1
SIGNAL
T Vss
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