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MBM27C1024A-10/-12/-15
CMOS 1M-BIT UV EPROM

CMOS 1,048,576—-BIT UV ERASABLE READ ONLY
MEMORY (EPROM)

The Fujitsu MBM27C1024A EPROM is a high speed read-only static memory that
is UV-erasable and reprogrammable. The device contains 1,048,576
programmable or reprogrammable bits organized in a 65,536-word/16-bit format.
The MBM27C1024A is housed in a 40—pin DIP with a transparent lid; when the
lid is properly exposed to an ultraviolet light source, a previously programmed bit
pattern is erased in approximately 15 to 20 minutes. A new bit pattern can then
be written into memory.

The MBM27C1024A EPROM is fabricated using CMOS double poly-silicon gate
technology with stacked single—transistor gate cells. The MBM27C10024A is an
excellent choice for system development work and in other applications where
programmed, the device requires only a single +5V power supply; the current
requirements are exceptionally low in both the active and standby modes of
operation.

¢ 65,536-word/16-bit organization with on-chip decoding
* One-Word or Two-Word programming capability with high speed
programming algorithm
« Static operation (no clocks required)
* Fast access time:
100ns max. (MBM27C1024A-10)
120ns max. (MBM27C1024A-12)
150ns max. (MBM27C1024A-15)
¢ Easy and simple memory expansion via @pin
* Three-state output for wired-OR capability
¢ TTL compatible inputs/outputs
¢ Single =5V (+ 10%) power supply with low current drain:

Active operation = 50mA max. (100ns/120ns)
Active operation = 40mA max. (150ns)
Standby operation = 0.1mA max.

* Programming voltage: +12.5V
» JEDEC approved pin assignment
* 40-pin ceramic DIP Package (Suffix: P)

ABSOLUTE MAXIMUM RATINGS (see NOTE)

CERAMIC PACKAGE
DIP-40C-C02

Rating Symbol Value Unit
Supply Voltage with respect to ground Vee -06t0+7.0 Vv
Programming Voltage with respect to
ground Vep -0.6to+14.0 \
Input/Output Voltage (except for Ag with
respect to ground) Vint, Vour | -0.6t0Vcc+0.6 v
Programming Voltage with respect to
ground Ving -0.6t0+13.5 \
Temperature under Bias Teias —25t0+85 °C
Storage TemperatureRange Tsta -65t0+125 °C

Note: Permanentdevice damage may occurifthe above AbsoluteMaximumRatings are
exceeded. Functional operation should be restricted to the conditions as detailed in
the operational sections of this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

Copyright © 1993 by FUNITSU LIMITED

PIN ASSIGNMENT

(TOP VIEW)
Vpp O 1 ~ 400 Vcc
CEQ =2 390 PGM
D150 3 380 NC
D14 ] 4 37p Ats
D13 ds 360 Al4
Di12] 6 350 A13
pi1 g7z 340 A12
D10 8 330 A1
D9 O 9 32 A10
ps8 d 10 31 A9
GND O 11 300 GND
D7 O 12 290 A8
D6 O 13 28[1 A7
D5 ] 14 2711 A8
D4 O 15 260 A5
D3 O 16 250 A4
D2 17 240 A3
D1 18 230 A2
Dod 19 220 A1
OE 20 21p A0

Thisdevicecontains circuitryto protecttheinputs againstdamage
dueto high static voltages or electricfields. However, itis advised
that normal precautions be taken to avoid application of any
voltage higher than maximum rated voitages to this high
impedance circuit.
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Figure 1. Block Diagram
CAPACITANCE (T, = 25°C, f = 1MHz)
Values :
Parameter Symbol Unit
Min. Typ. Max.
Input Capacitance, (Viy = 0V) CiN 5 20 pF
Output Capacitance (Voyt=0V) Cout 8 20 pF




MBM27C1024A-10

MBM27C1024A-12
MBM27C1024A-15
PIN DESCRIPTION
Symbol Pin No. Function
Vpp 1 +5V power supply. When +12.5V is applied, the device is enabled for programming operation.
CE 2 Chip enable. When active Low, the device is enabled for data read and programming operations.
Dg to D45 31010, 12to 19 Three-state output datalines
GND 11,30 Circuitground
OE 20 Qutput enable. When active Low, all output lines are enabled.
Agto Ay 21t0 29,3110 37 Address lines
NC 38 No connection
PGM 39 When active Low, programming data from the input buffer is written into a specified address of
memory.
Vee 40 +5V power»supply

FUNCTIONS AND PIN CONNECTIONS

OPERATING MODE Agto Ag Ag Ajgto Ayg | Data CE OE PGM Vee Vpp GND
Standby X X X Hi-Z ViH X X 5V 5V ov
Read AN AN AN Dout Vi Vi ViH 5V 5V ov
Output Disable AN AN AN Hi-Z | vy V)'(H \:L 5V 5V ov
Electronic Signature Note 1 12v Ao CODE ViL ViL ViH 5V 5V ov
One-Word Program AN AN AN Din ViL ViH ViL 6v 12.5V ov
One-Word Verify AN AN An Dour ViL ViL ViH 6V 12.5V ov
One-Word Program Inhibit AN AN AN Hi-Z Vi VIH Vi 6V 12.5V ov
Two-Word Program (Latch) AN AN AN Din Vi Vin ViH 6V 12.5V ov
Two-Word Program Note 2 AN AN HI-Z ViH Vi VL 6V 12.5V ov
Two-Word Verify AN AN AN Dout ViL ViL Viu 6V 12.5V ov
Two-Word Program Inhibit AN AN AN HI-Z ViH ViL ViH 6V 12.5V oV

Legend:

X =Don’tcare

Notes:
1. Ag is toggling address.

2. Agis X",
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RECOMMENDED OPERATING CONDITIONS

(Referenced to GND)

Values 3
Parameter Symbol - Unit
Min. Typ. Max.

Supply Voltage Vee 45 5.0 5.5 \
Supply Voltage M Vpp Vge—0.6 Vee Vee +0.6 \
Input High Level ViH 2.0 — Vee+0.3 \
Input Low Levet Vi -0.3 — 0.8 \
Operating Temperature Ta 0 — 70 °C

*1:  Vpp supply voltage is applied posterior to or coincident with V¢ supply voltage and cut off prior to or coincident with Vo supply voltage.

DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Conditions Values Unit
Min. Typ. Max.
InputLeakage Current Iy d ViN=Voc=5.5V 10 A
OutputLeakage Current ol Vout=Vee=5.5V 10 HA
Ve Standby Current Isg1 CE=Vi 1.0 mA
Ve Standby Current Isg2 CE = Vg +0.3V 100 A
100ns/120ns 50 mA
Ve Operation Current 150ns lcc Cycle = min,, loyt = OmA 20 mA
Vpp Supply Current Ipp Vpp = Vce 0.6V 100 pA
Output High Level VoH1 loH = -400uA 24 \
Output High Level Vorz lon =-100pA Vee-0.7 \
Output Low Level VoL loL=2.1mA 0.45 \
AC CHARACTERISTICS
(Recommended operating conditions unless other noted)
MBM27C1024A-10 MBM27C1024A-12 MBM27C1024A-15 .
Parameter Symbol - - Unit
Min. Max. Min. Max. Min. Max.
Address Access Time tace 100 120 150 ns
CE to Output Delay Time tce 100 120 150 ns
OE to Output Delay Time toe 50 60 70 ns
PGM to Output Delay Time tpam 50 60 70 ns
CE or OE to Qutput Float Delay (Note) tor 50 50 60 ns
Address to Output Hold Time toH 0 0 0 ns

Note:

Output Float is defined as the point where data is no longer driven.
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AC TEST Conditions
Input Pulse Levels: 0.45Vto 2.4V O l >:> O
Input Rise/Fall Times: <20ns CL
Input Reference Levels: 0.8Vto 2.0V /;7|—
Output Reference Levels: 0.8Vito 2.0V
OutputLoad: 1 TTL gate and CL = 100pF
Figure 2. AC Test Conditions
AC CHARACTERISTICS
{(Recommended operating conditions unless otherwise noted)
READ WAVEFORM
ViH N
ADDRESS VALID VALID ><
ViL 7
t t
ACC > ACC
ViH Ve
CE
Vi d
tce
Vi \ v
OE
Vi N\ /
toe —W —
ViH L
PGM N
viL / N\
v tram —W - —» — 1toF
OH Hi-Z ot
DATA /7; VALID il VALID ;;—
Voo . \
—P‘ toH




MBM27C1024A-10
MBM27C1024A-12
MBM27C1024A-15

PROGRAMMING/ERASING INFORMATION

PROGRAMMING

One-Word Programming. When +12.5V (+0.3) volts is applied
to Vpp, +6 (+0.25) volts is applied to Ve, CE= V) ,OE=V|qand
PGM = V|, the programming mode is initiated. Next, the proper
address is input and the data pattern is applied to the input
buffer (Figure 1). When both address and data are stable, a
0.5-millisecond negative pulse is applied to the PGM pin. Upon
verification of written data an over pulse (three times the initial
pulse width times the number of pulses used to accomplish a
write) should be applied to complete the programming of one
byte. Refer to the PROGRAMMING FLOWCHART that follows
for step-by-step programming procedures.

Two-Word Programming. When compared to single-byte
programming, the two-word programming method reduces the
programming time by about 75% one quarter. Voltages applied
to Vpp and Vg are the same as those for single-byte
programming; however, some logic levels differ; refer to
“Two-Word Programming” in the Truth Table. In conjunction
with the OE pin, address pins Ag and A are used to latch four
bytes of data. When both address and data are stable, a 0.5
millisecond negative pulse is applied to the PGM pin. Upon
verification of written data an over pulse (three times the initial
pulse width times the number of pulses used to accomplish a
write), should be applied to complete the programming of four
bytes. Refer to the PROGRAMMING FLOWCHART for
step-by-step programming procedures.

Caution

The width of one programming pulse must not exceed
40-milliseconds; thus, a continuous TTL low-level voltage
should not be applied to the PGM pin. Also, a 0.1-microfarad
capacitor must be connected between Vpp and ground to
prevent excessive voltage transients. Neglecting either of
these precautions may cause device failure.

ELECTRONIC SIGNATURE CODE LIST

Electronic Signature/Programming Algorithm. When the
MBM27C1024A is shipped from the factory, all memory cells
(1,048,576 bits) are set to the High state (logic 1). During the
programming procedure, affected bit cells are set to the Low
(logic O) state.

The MBM27C1024A is programmed with a fast programming
algorithm designed by Fujitsu called high speed programming.
Manufacturer and device codes are electronically stored in
each device; these codes can be read at the output port (Dg to
D) for the purpose of matching the device with the high speed
programming algorithm. The Electronic Signature Code List is

shown in the table preceding the ELECTRICAL
CHARACTERISTICS.
ERASING

In order to clear all memory cells of programmed contents, the
MBM27C1024A must be exposed to an ultraviolet light source.
To completely erase the memory (restore all cells to a logic 1
state), a dosage of 10Wsec/cm? is required. The required
exposure can be obtained by using a UV-lamp with a
wavelength of 2537 Angstroms and with an intensity of
12mwW/cm?2. Remove all filters from the lamp and clean the
transparent lid of the MBM27C1024A with a non-abrasive
cleaner. Hold the MBM27C1024A approximately one inch from
the light source for 15 to 20 minutes. (Note: The
MBM27C1024A and other similar devices can be erased by
light sources with longer wavelengths: However, the erasing
time is much greater. Nonetheless, exposure to florescents or
sunlight will severely degrade and eventually erase the
memory. When used in a lighted environment, it is
recommended that the transparent window be covered with an
opaque label.)

Definition Ao Ay A, to Aa Ag A10 to A16 DO Dy D2 DZ D4 D5 De D; D8 to D15 HEX
Manufacture ViL ViL Vi 12(+0.5)V Vi 0 0 1 0 0 0 0 0 0 #04
Device Vim | Ve | Ve | 1205V Vi 0o | o | 1 o | o | 1 1 0 0 #64
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PROGRAMMING INFORMATION
DC CHARACTERISTICS
(TA=25°C + 5°C, Vg "1 =6V + 0.25V, Vpp "2 = 12,5V + 0.3V)
Values i
Parameter - Symbol Conditions - Unit
Min. Typ. Max.
InputLeakage Current iyl Vin = 6.25V/0V 10 uA
Vep Supply Current (Single-Byte) Ippy CE=V,,0E=V PGM=V_ 30 mA
Vpp Supply Current (Four-Byte) Ippa CE=Vy, OE=V|,PGM =V, 50 mA
Vpp Supply Current Ipps PGM = V4 5 mA
Vpp Supply Current lppy CE=V|,0E=V,,PGM=Vy 5 mA
Ve Supply Current lce 50 mA
Input Low Level ViL -0.1 0.8 \
Input High Level VIH 2.0 Voo +0.3 \
Output Low Level VoL loL=2.1mA 0.45 \
Output High Level VoH lon = -400pA 2.4 \

NOTE: *1. Vo must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.
2. Vpp must not be 13.5 volts or more including overshoot. Permanent device damage may occur if the device is taken out or put into
socket remaining Vpp = 12.5 volts. Also, during CE = V|, OE = Vi, Vpp must not be switched from V¢ to Vpp volts or visa versa.

AC CHARACTERISTICS
(Ta = 25°C + 5°C, Ve = 6V + 0.25V, Vpp = 12.5V 1 0.3V)

Values .

Parameter Symbol Unit

Min. Typ. Max.

Address Setup Time tas 0.5 us
Address Hold Time taH 0.5 us
Data Setup Time tps 0.5 us
Data Hold Time toH 05 us
OE Hold Time (“H”) toEH 0.5 us
Hold Time Before Programming tHep 2 us
Hold Time After Programming tHap 2 us
Vpp Setup Time tvps 2 us
Input Data Floating Setup Time toFs 1 us
Programming Pulse Width *1 tpw 95 100 105 us
Programming Pulse Width *2 tpw 475 500 525 us
Over Programming Pulse Width *2 _ torw 1.4 39.4 ms

Over Programming Pulse Number *1 N 1 50 times

Over Programming Pulse Number *2 N 1 25 times
CE Setup Time tces 2 us
OE Setup Time toes 2 ps
Address Access Time at Verify tacv 500 ns
Output Disable to Data Out toev 500 ns
OE to Output Float torv 150 ns
Hold Time After Verify tHav 0 us

NOTES:

*1:  Advanced Quick Programming
*2:  Quick Programming
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PROGRAMMING WAVEFORM (ONE-WORD)

Vep r
Vep 7
Vee tvps
ViH
ADDRESS X VALID ADDRESS
ViL A
tAs
Vin/V, i-
oata o valo .} M DATA X
.y DATA 7’ g ouT 7L
iw/Vor
Ip toes toev tory
<—S>‘ <—ﬂ —— [
ViH r
OE ViL / tHav
_ VIH
CE
Vi
tces| tew ton
Vi
PGM
Vi
PROGRAMMING VERIFY

b e
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Vep

AitoAyg

DATA

o
<

Vpp
Veo
Vi

ViL

Vib

ViL

Vin/ Von

ViL/ VoL

ViH

ViL

Viy

Vi

ViH

ViL

PROGRAMMING WAVEFORM (TWO-WORD)

tvps
‘_
\
ADDRESS VALID K
)g 7
s I
tas taH tacy
IN % IN \ Hi-Z #OUT \/ OUTX
__< N N+1 / A\ N AN P
tbs _p ¢ OH
\
toeH
!
S S
JS 71
tHeP _» tHap thay

tew (topw)
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ONE-WORD PROGRAMMING FLOWCHART (ADVANCED QUICK PROGRAMMING)

Vee=6.0V
Vpp=12.5V

I

ADD = 1stloc

Fail

Data input
(Note)

Program
(tpw)

Increment
Address

Pass

Last Addr?
Yes

Vo =5V

Verify
All-Word

Pass

Note:

1. 1-word

2. Conditions:
Vg = 6V (10.25V)
Vpp = 12.5V (+0.3V)
tpw = 100 + 5us

Fail

Device Failed

Device Failed

10
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TWO-WORD PROGRAMMING FLOWCHART (ADVANCED QUICK PROGRAMMING)

Vec=6.0V Note:
Vpp=12.5V 1. 2-word
2. Conditions:

%

Ve = 6V (+0.25V)
Vpp = 12.5V (+0.3V)
ADD = 1stloc tpw =100 + Sps

L]y L
@]

Data Latch
(Note)

Program
(tew)

Pass

Increment > Fail
Address Last Addr?
Device Failed
Yes
Vee=5V
A|\|l-(\e/:;z)yrd Device Failed
Pass

(e

11
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ONE-WORD PROGRAMMING FLOWCHART (QUICK PROGRAMMING)

Vgc=6.0V Note:
Vpp=12.5V 1. 1-word
2. Conditions:
L Voo = 6V (+0.25V)

Vpp =12.5V (j;OSV)
ADD = 1stloc tpw =0.5ms + 5us
topw = 1.5 X Nms (+5%)

Data Input
(Note)

Program One
0.5ms Pulse
(tpw)

N <+— N+1

Fail

Program One Fail

1.5 X Nms Pulse
Device Failed

(tlopw)

Increment

Address

Last Addr?
Yes

Vee=Vpp =5V

Verify
All-Word

Pass

Device Faited

12
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TWO-WORD PROGRAMMING FLOWCHART (QUICK PROGRAMMING)

Voe=6.0V
Vpp=12.5V

'

ADD = 1stloc

Fail

Data Latch
(Note)

ProgramOne
0.5ms Pulse
(tpw)

N <«— N+1

Increment

Address

ProgramOne
1.5 X Nms Pulse

(topw)

Last Addr?
Yes

Vee=Vpp =5V

Verify
All-Word

Pass

Note:
1. 1-word
2. Conditions:
Vee = 6V (10.25V)
Vpp =125V (;tO.SV)
tpw = 0.5 ms + 25us
topw = 1.5 X Nms (£5%)

Fail

Device Failed

Device Failed

13
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PACKAGE DIMENSIONS
(Suffix: Z)
40-LEAD CERAMIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-40C-C02)
+ .018
577 _ o007
+0.45 0°to 15°
14.66_0_18)
s I e O e Y s Y e I s Y s Y s Y e e e Y s Y e Y s N e Y e Y s Yo A e 0 o | A ‘T—;-”?":
.350(8.89)DIA.
R.025(0.64) + .015
610_ 010 .600(15.24)
Typ.
(15002 858) y
LI L JT I J L J L J LT LI LIl TJTLILTITI TLIT0CJ0LC T CTTCTC T LT T L J—

+ .030 + 0.76
[ 2050_ 020 (5207 -0.51 )

.090(2.29)MAX.
PPl G g

j — B .230(5.84)MAX.

1344014
¥ (3.4040.36)

+.005
.052+.010 . .032(0.81) 018_ 003 .100+.010 a0t U8 (0_18 + (?}fOB)
| )(2.5410.25) : :

(1.3240.25 TYP. +0.13

1.900(48.26)REF >

Dimensionsin

©1991 FUJITSU LIMITED D40015S-2C inches (millimeters)

All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductorapplications. Complete information sufficient for construction purposesis
not necessarily given.

Theinformation contained in this document has been carefully checked and is believed to
be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The information contained in this document does not convey any license under the copy-
rights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fuijitsu.
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FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

International Marketing Div.

Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan

Tel: (03) 3216-3211

Telex: 781-2224361

FAX: (03) 3215-0662

North and South America

FUJITSU MICROELECTRONICS, INC.
Semiconductor Division

3545 North First Street

San Jose, CA 95134-1804, USA

Tel: 408-922-9000

FAX: 408-432-9044

Europe

FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10,

6072 Dreieich-Buchschlag,

Germany

Tel: (06103) 690-0

Telex: 411963

FAX: (06103) 690-122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED

51 Bras Basah Road,
Plaza By The Park,
#06-04 to #06-07
Singapore 0719

Tel: 336-1600

Telex:; 55573

FAX: 336-1609

©FUJITSULIMITED 1993

Printed in Japan JV0033-938J2
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