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M5M28C64AP,FP,VP,RV,-15

ELECTRICALLY ERASABLE AND PROGRAMMABLE ROM

MITSUBISHI LSls

65536-BIT(8192-WORD BY 8-BIT)

DESCRIPTION

The Mitsubishi MS5M28C64A, -15 65536-bit electrically
erasable and programmable high speed read-only me-
mories. They are suitable for microprocessor program-
ming applications where on-board programming is requ-
ired. They are fabricated by N-channel double polysilicon
Memory gate and CMOS technology for peripheral circuits.

FEATURES
® 5V Only operation
® Fast read access time

M5M28C64AP-15 . . . .. .......... 150ns (max)
M5M28C64AFP-15 . .. ........... 150ns {max)
M5M28CB4AVP-15 . . .. ... ........ 150ns (max)
M5M28C64ARV-156 . ............ 150ns {max)
M5M28C64AP . ... ... ........... 200ns (max)
M5M28CB4AFP ... ............. 200ns (max)
MSM28CB4AVP . ... ... ......... 200ns {max)
M5M28C64ARV . .............. 200ns {max)

® Low power current {lcc) Active ...... 30mA (max}

Standby ..... TmA (max)

® Programmingtime ................ 10ms (max)

® Page mode programming . .......... 32 byte (max)

@ Data polling

® 10000 erase/write cycles

® 10 years data retention

APPLICATION

Microcomputer systems and peripheral equipment
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BLOCK DIAGRAM
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FUNCTION

Read

Low level input to CE and OE, High level input to WE and

address signals to the address inputs (A; ~ Aj,) make the

data contents of the designated address location available

at the data input/output (Dy ~ D). When the CE or OE

signal is high, data input/output are in a floating state.
When the CE signal is high, the device is in the standby

mode or power down mode.

MODE SELECTION

Page Mode Write

The page mode write is the function to be able to write
the data of several bytes in a single write cycle, and allows
from 1 to 32 bytes of data to be written. The page is set
by As ~ Ayz . _

After the data of first byte is loaded, unless WE transits
from High to Low before 30us, the automatic erase/write
starts, and completes within 10ms.

Then the page must not be changed during the load of
the data.

Pins CE 0E WE Din/Dout
Mode (20) 22) @n (11~13, 15~19)
Read Vi ViL ViH Dout
Standby Vin X *1 X +1 High-Z
Program ViL Vin ViL Din
Program inhibit X *1 X > Vin - *2
Program inhibit: X *1 Vi | X *1 — *2

*1 X can be either Vi or V.
*2 depend on the input condition.
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ABSOLUTE MAXIMUM RATINGS Note 1)

Symbol Parameter Condition Ratings Unit
Vi1 Input voltage {V¢e, Data, Address, CE, WE, OE) —0.6—~7 \
With respect to GND
Viz Input voitage (Aq) —0.6~14 \
Topr Operating temperature —10~80 ‘C
Tstg Storage temperature —65~150 { C
Note 1.

Stresses above those listed may cause permanent damage to the device. This is a stress rating only and functional operation of the device
at these or at any other conditions above these indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods affects device reliability .

READ OPERATION
DC ELECTRICAL CHARACTERISTICS (Ta=0~70c, Voo =5V 1102, unless otherwise noted )

Symbot Parameter Test condition Limite Unit
Min Typ Max
[T} Input leakage current VIN=0~Vge 10 HA
I o Output leakage current Vour=0~V¢e 10 uA
leor Vee current standby CE=VH 1.0 mA
fcce Ve current active —E:ﬁ=V1L 30 mA
ViL Input low voltage 0.1 0.8 A
ViH Input high voltage 2.0 Voo +1 v
Vor Output low voltage loL=2.1mA 0.45 \
Vo Output high voltage lon=—400uA 2.4 A

AC ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Voc=5V #10%. unless otherwise noted)

Limits !

M5M28C64AP-15 M5M28C64AP

Symbol Parameter Test condition m:mg:gz:cz_ :g mgmgggg::sz Unit
M5M2BC64ARV-15] M5M28C64ARYV

Min Max Min Max
ta(an) Address to output delay CE=0E=V,_ 150 200 ns
tacce CE to output delay DE =V 150 200 ns
tacop) OE to output delay CE=v,_ 60 75 ns
tor OE high 1o output float ﬁ=V|L 0 50 0 60 ns
ton Output hoid from CE, OF or addresses 0 0 ns

AC WAVEFORMS (we=H)

Vin
ADDRESS x: ADDRESS VALID X
Vi N~
Viy .
. \ / Test condition for A.C. characteristics
CE Input voltage: V=045V, Vyy =24V
ViL Input rise and fall times: & 20ns
ta(ce) Reference voltage at timing measurement. Input 0.8V and 2V

ViH Output 0.8V and 2V
= Output foad: 1TTL gate + C|_ {100pF)
OE v
i

7| tor
la(0E
ta(ap) a0k ton
VoH
I X
ouTPUT HicH 2 //f outPuT R

Vor \X\\ VALID ’{ HIGH Z
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CAPACITANCE (Ta=25C, {=1MHz)

Limits
Symbol Parameter Test condition Unit
Min Typ Max
Cin Input capacitance ViN=0V 4 6 pF
Cout Output capacitance Vout =0V 8 12 pF
ERASE, PROGRAM OPERATION
DC E LECTR |CAL CHARACTE R lST'CS (Ta=0~70°C, Voc =5V £10%, unless otherwise noted )
Limits
Symbol Parameter Test condition Unit
Min Typ Max
[N Input leakage current ViN=0~V¢g 10 rA
Voo Qutput low voltage oL =2.1mA 0.45 \%
VoK Qutput high voltage lon=—400uA 2.4
lce Ve current active 30 mA
ViL tnput fow voltage —0.1 0.8
Viy Input high voltage 2.0 Ve +1
AC ELECTRICAL CHARACTERISTICS (Ta=0~70"C, Voo =5V +10%, unless otherwise noted)
Limits
Symbol Parameter Test condition Unit
Min Typ Max
tas Address setup time 10 ns
1 AH Address hold time 100 ns
tes CE setup time 0 ns
t on CE hold time 0 ! ns
tos Data setup time 100 i ns
o Data hold time 20 ns
toes OF setup time 0 ns
! 0EH OE hold time 0 ns
Twp Write pulse width 150 ns
toL Data latch time 100 ns
teLe Byte load cycte time 0.3 30 us
twe Write cycle time 10 ms
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Byte program timing chart
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Page mode program timing chart
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DEVICE IDENTIFIER MODE
The Device ldentifier Mode allows the reading of a binary
code from the EEPROM that identifiers the manufacturer
and device type.

The EEPROM Programmer reads the manufacturer code
and the device code and automatically selects the corre-
sponding programming algorithm.

DEVICE IDENTIFIER CODE

Pin Ao Dz De [o]3 Dsg D3 D2 D4 Do H
Code Gy | a9 | ae | an | ae | as | an | a2 | an e Deta
Manufacturer code Vig 0 0 0 1 1 1 0 1] 1C
Device code Vin 0 1 0 0 0 1] 0 0 40

Note 2 ! Vpge=5V+10%, Ag=12.0£0.5V, A;~Ag, Ajg~Aj2, CE, OE=V,_, WE=Vy
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