LR chos 1048576 6T [oreem—m———m—

FUJITSU BWRSY:NRET MBM27C1024-20
T A G M3M27 C1 024-25

August 1988
Edition 1.0

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

The Fujitsu MBM27C1024 is a high speed read-only static memory that is
UV-erasable and reprogrammabie. The devices contains 1,048,576 programma-
ble or reprogrammable bits organized in a 65,536-word/16-bits format. The
MBM27C1024 is housed in both 40-pin DIP and 44-pad LCC package with a
transparent lid; when the lid is properly exposed to an ultraviolet light source, a
previously programmed bit pattern Is erased in approximately 12 to 21 minutes. A
new bit pattern can then be written into memory.

The MBM27C1024 is fabricated using CMOS double poly-silicon gate technology
with stacked single-transistor gate cells. The MBM27C1024 Is an excellent choice
for system development work and in other applications where programmed, the CERAMIC PACKAGE
device requires only a single +5V power supply; the current requirements are DIP-40C-C02

exceptionally low in both the acitve and standby modes of operation.

65,536 words x 16 bit organization, with on chip decoding

One-word or two-word programming capability with Quick-Pro™ algorithm
Static operation (no clocks required)

Easy and simple memory expansion via OE

High active bus enables PGM

Three-state output for wired-OR capability

Fast access time:
150ns max. (MBM27C1024-15)
200ns max {(MBM27C1024-20)

250ns max.  (MBM27C1024-25) CERAMIC PACKAGE
® Single +5V(+10%) power supply with low current drain: LCC-44C-FO1
Active operation = 30mA (max) for 200ns/250ns
40mA (max) for 150ns PIN ASSIGNMENT
Standby operation = 0.1mA (max) verds A woh veo
¢ Programming voltage: 12.5V ZEQz2 390 PGm
. . ois s 388 ne
¢ JEDEC approved pin assignment o1e O e 370 ars
® 40-pin Ceramic{Cerdip) DIP Package: suffix =Z p3algs 360 a4
. i . o p12ds 350 a13
® 44-pad Frit seal LCC package: Suffix =TV D11 E 7 \Ing\'/:v 345] A2
oo ls asp AN
SOLUTE MAXIMUM RATINGS (. E) oo Oe 323 A0
] b8 g10 318 A9
Rating Symbol Value Unit anD 01 30 GND
N p7 Q12 290 A8
Ve Supply Voltage with respect Vee 0.6 t0 7.0 v os g2 288 A7
to GND D5 E 14 273 AS
15 26
Vpp Supply Voltage with respect Vee _0.6 to 14.0 v % die =R :‘f
/'-\(;FNDUOt t Volt t fi v v DZEW 2B
nput/OQutput Voltage except for - o1 Q18 230 a2
Ag with respect to ground IN 0.6 10 Voc +0.3 po 19 220 a1
OE Q20 210 Ao
A9 Voltage with respect to GND Vin 2 -0.6to + 13.5 v
LCC : See page 11
Temperature under Bias Ta AS ~-25to + 85 °C
This devi taing clrcuitry t tect the
Storage Temperature Range Tsta -65to + 125 °C inputs againgt damace oue 1o Rioh statie
voitages or slectric fields. However, it Is
NOTE: ::rmanem device damage may o;::cur If the above I;bsoluto :e;::‘ipgh‘;‘{l‘:'ﬂ"‘;f' ;"n;"‘v‘gl't‘;"p’. br:g:):rk“t‘hatﬁ
aximum Ratings are exceeded. Functional operation should be
restricted to the conditions as detailed in the operational sections of Q{'.;:mum rated voltages 1o this high impedance

this data sheet. Exposure to absolute maximum rating conditions for
extended periods may affect device reiiability.

Quick Pro TMiis a trademark of FUJITSU LIMITED
Copyright © 1988 by FUJITSU LIMITED
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MBM27C1024-15

FUJITSU NBM27C1024-20
MIMEIRHIN - MBM27C1024-25
Fig. 1 — BLOCK DIAGRAM
Lo Dys
CE ™ Chip Enable &
OE —] Output Enable & Qutput
oM —- Program Logic Buffer
Dy —™ Do
Data Input
Buffer
D15 1 D15
Po . L Col
Col olumn -
D:c:rg:r - Gating -
Ay ——n]
s Ye3
i X 1024 by 1024
Ay — ° Cell Matrix
Row
Decader
Alg —m ”
1023
Vep Voo GND
CAPACITANCE (r,-= 25 °c, f = 1MH2)
Values
Parameter Symbol Unit
Min Typ Max
Input Capacitance (Vyy = 0V) Cin 10 12 pF
Output Capacitance {(Voyt = 0V) Cour 10 12 pF
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PIN DESCRIPTION

Symbol Pin No. * Function
Ve 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.
Do' D15 19-12, Three-state output data line.
10-3
GND 11,30 Circuit ground.
OE 20 Output enable. When active Low, all output lines are enabled.
Aq- Al 21-29, Address lines.
31-37
NC 38 No connection.
PGM 39 Program.
vcc 40 +5V power supply

*This numbers are applied to DIP package.

FUNCTIONAL TRUTH TABLE

MODE Ag-Ag | Ag |Ajg-Ays| Data | TE | OE | PGM | V. Vi GND
Standby X X X Hi-z Vi X X Y 5v ov
Read A An A Dour | Vi | Vi | Vi 5v 5v ov
Output Disable An A AN Hi-Z | vy ‘;‘H \:(IL sV sV ov
One-Word Program AN AN AN Din Vi Vin Vi 6V 12.5v ov
One-Word Verify A AN Ay Dour Vi Vi ViH 6V 12.5v ov
ggzymﬂpmwam AN A A Hi-Z Vi | V!l Vm 6V 12.5V ov
Two-Word Data Input AN AN AN Din Vi ViH Vin 3% 12.5V ov
Two-Word Program An" AN AN Hi-Z Vi Vo Vi 6V 12.5v oV
Two-Word Verify AnC AN AN Dour Vi Vi Vi 6V 12.5V ov
[wa-Word Program A AN An Hi-Z vie | vie | vm 6V 12.5v ov
Electronic Signature AnC 12v X CODE Vi Vi Vin 5V 5V ov

Legend: X = Don’t care
AN = Address input

D = Data input
D oyt = Data output
Notes: *. Ay is toggling address.
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MBM27C1024-15
M27C1024-20
MBM27C1024-25

RECOMMENDED OPERATING CONDITIONS

(Referenced to GND)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Vep Supply Voltage Vep Vee 0.6 Vee Vee 106 v
Operating Temperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted)
Values
Parameter Conditions Symbol Unit
Min Typ Max
Input Leakage Current Viy = Vee= 5.5V tu -10 10 nA
Output Leakage Current Vout = Yoo = 5.5V o -10 10 A
V¢ Standby Current CE=v,, lss, 1 mA
Vg Standby Current CE=V . +0.3V Isa, 1 100 | A
Ve Active Current CE=V.. loyr =0mA lee, 30 mA
TE-V. . f=Mi - | 49
Ve Operation Current 200ns/250ns CE=V | : f=Min, | g ;7 =0mA [ 20 mA
Vpp Supply Current Vep = Vg $0.8V I op ' 1 100 LA
Input High Level Vi 2.0 Ve 1031V
Input Low Level VIL -0.1 0.8 v
Output Low Level l oL =2.1MA VoL 0.45 v
Output High Level Popy=—400 ) A VoH 2.4 v
1

Output High Level lon=-100y A VOHZ V97 v

Input pulse ievels:
Input Rise/Fall Times:

Output Load:

input Reference Levels:
Output Reference Levels:

AC TEST CONDITIONS

0.45V TO 2.4V

520ns

0.8V TO 2.0V

0.8V to 2.0V

1 TTL gate and C_=100pF

T
I cL
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AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted

MBM27C1024-15 MBM7C1024-20 MBM27C1024-25
Parameter Symbol Values Values Values Unit

Min Max Min Max Min Max
Address Access Time tace 150 200 250 ns
E to Output Delay Time tcg 150 200 250 ns
OE to Qutput Delay Time *q toE 70 70 100 ns
PGM to Output Delay Time *t thM 70 70 100 ns
CE, OE or PGM to Output Float Delay*2| toe 0 60 0 60 0 60 ns
Address to Output Held Time toH 0 0 0 ns

NOTE: *1: OE (PGM) may be delayed up to tACC-tOE (tPGM) after the falling edge of CE without impact on

*2: :SI??S specified from CTE, OF or P_G_M. whichever occurs first.

tDF is defined as the point where data Is no longer driven.

READ WAVEFORM

- -
ADDRESS VALID i VALID X
L

tace —™ tace ™

Vi — ﬂ
CE
Vi —

— V'H _ ﬂ
OE
Vi —

ViH —
PGM

Vie =

Von— High-Z
DATA

VoL
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PROGRAMMING / ERASING INFORMATION

PROGRAMMING

One-Word Programming. When +12.5V(10.3V) is applied to

Vpp, +6V (10.25V} is applied to Vec, CE= VIL, PGM
and DE= VIH, 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 0.5ms negative pulse is applied to thePGM . Upon
verification of written data read out by OE an over puise {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 word. Refer to the PROGRAMMING
FLOWCHART that follows for step-by-step programming
procedures.

Two-Word Programming. When compared to one-word
programming, the two-word programming method reduces the
programming time by about 50% one half. Voltages applied to
Vee and Vcc are the same as those for one-word
programming; however, some logic levels differ--refer to “Two
Word Programming” in the Truth Table. In conjunction with
the OE pin, address A0 Is used to latch two words of data.
When both address and data are stable. a 0.5ms negative
pulse Is applied to the PGM. Upon verification of written data
read out by OE an over pulse (three times the initial pulse
width times the number of pulses used to accomplish a write)
should be applied to completa the programming of two words.
Refer to the PROGRAMMING FLOWCHART that follows for
stop-by-step programming procedures.

Caution

The width of one programming pulse must not exceed 40ms;
thus, a cantinuous TTL low-level voltage should not be applied
to the PGM pin. Also, a 0.1uF capacitor must be connected
between Vpp and ground to prevent excessive voltage

ELECTRONIC SIGNATURE CODE LIST

transients. Neglecting either of these precautions may cause
device failure.

Electronic Signature/Programming Algorithm. When the
MBM27C1024 is shipped from the factory, all memory cells
{1,048,576 bits) are set to the High state (logic 1). During the
program'mlng procedure, affected bit cells are set to the Low
state (loglc 0).

The MBM27C1024 is programmed with a fast programming
algorithm designed by Fuijitsu called Quick Pro™ . Manufacturer
and device codes are electronically stored in each device;
these codes can be read at the output port (D0 to D15) for the
purpose of matching the device with the Quick Pro™ algorithm.
The ELECTRONIC SIGNATURE CODE LIST is shown preceding
the ELECTRICAL CHARACTERISTICS.

ERASING

In order to clear all memory cells of programmed contents, the
MBM27C 1024 must be exposed to an ultraviolet light source.
To completely erase the memory (restore all cells to a logic 1
state), a dosage of 15Wsec/cm?2 is required. The required
exposure can be obtained by using a UV-lamp with a
wavelength of 253.7nm with an intensity of 12mW/cm2.
Remove all filters from the lamp and clean the transparent lid of
the MBM27C1024 with a non-abrasive cleaner. Hold the
MBM27C 1024 approximately one inch from the light source for
15-t0-21 minutes. (Note. The MBM27C1024 and other similar
devices can be erased by light sources with longer
wavelengths: however, the erasing time Is much greater.
Nonetheless, exposure to fluorescents or sunlight will severely
degrade and eventually erase the memory. When used in a
lighted environment, it iIs recommended that the transparent
window be covered with an opaque label.)

Definition AO | A1 TO A5 A6 to A15 00[01|102|03|{C4| 05|06 07 D8 to D15 HEX
Manutfacture ViIL ViL Don’t Care o{of{1jo0jJojofofo 0 #04
Device VIH VIL Don't Care 0 1] 110 Q 1 1 0 0 #64
Note: A9=12V30.5V
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DC CHARACTERISTICS (DURING PROGRAMMING)
(Ta= 25 °C £ 5°C, Veg'! = BY + 0.25V, Vpp*2 = 12.5V 1 0.3V)

Values

Parameter Symbol Min Typ Max Unit
Input High Level \m 2.0 Ve t0.3 \"
Input Low Level A\ ~0.1 0.8 A
Input Load Current Ty -10 10 llA
V ¢ Supply Current I co 30 mA
Vpp Supply Current(EE;PG_NI:V W &:v " I pp 29 50 mA
Ve Supply Current({ CE=V ; DE=PGM=V_ ) | pp 22 100 mA
Vpp Supply Current{ PGM=V ) | pp3a 5 mA
Output Low Level {10L=2.1mA) VoL 0.45 v
Output High Level (1OH=-400 p A} Vonu 2.4 v

NOTE *1 Ve must be applied either coincidentally or before Vpp and removed either coincidentally or after Vg .

*2 Vpp must not be greater than 13V including overshoot. Permanent device damage may occur if the device is
taken out or put into socket remalning Vpp = 12.5 volts. Also, during PGM = V, ,Vpp must not be switched from
Ve to Vpp volts or vice versa.

AC CHARACTERISTICS (AT ONE WORD PROGRAMMING}

Values

Parameter Symbol Min Typ Max Unit
Vpp Setup Time t ves 2 us
Address Setup Time t AS 2 ns
Data Setup Time t os 2 us
CE Setup Time tces 2 [T
OE Setup time t ces 2 T8
Address Hold Time tan 0 us
Data Hold Time tou 2 us
OE to Output Valid toev 500 ns
OE to Output Float t orv 150 ns
Programming Pulse Width tow 0.475 0.50 0.525 ms
Programming Pulse Number N 1 25 times
Over Programming Pulse Width t opw 1.4 1.5+ 39.4 ms

NOTE: topy = 1.5 x Nms £ §%
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AC CHARACTERISTICS (AT TWO WORD PROGRAMMING)

Values
Parameter Symbol Unit
Min Typ Max

Vpp Setup Time tvps 2 us
Address Setup Time tas 2 us
Data Setup Time tos 2 us
Address Hold Time tan 2 us
Data Hold Time tDH 2 us
OE High Hold Time t o 2 us
Hold Time Before Programming tee 2 us
Hold Time After Program tiap 2 s
Hold TIme After Verify t HAV 0 ns
Address Access Time at Verify tACV 500 ns
C_E ta Output Float at Verify tDFv 150 ns
Programming Pulse Width th 0.475 0.50 0.525 ms
Programming Pulse Number N 1 25 times
Over Programming Pulse Width (Note) topw 1.4 1.5* 39.4 ms

NOTE: topy = 1.5 x Nms 5%
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ONE-WORD PROGRAMMING WAVEFORM

Vi 12.5V—
PP [—
5V tvps
Ao to A1s ViH= ) )’
ViL— K
e e tAS I tAH
DATA ViH/VoH — _]' DATA INPUT >—_@‘ DATA CUTPUT
ViLiVoL — K K,
toESs
e I 1 tDH toev -+ |* torv
= ViH— e
Vii—
tCES
p— VIH™
CE H
ViL=—
tPw
ey Na T /
ViL—

TWO-WORD PROGRAMMING WAVEFORM

X tvps ‘I "tHAV
Arto Als YHT : ‘C
viL— hy

tas -

125v—
5vV—

VPP

Ao ViH— ] 2\
VIL— a1+ tas tacv
|.- -.| - r tacv - toFv
V/VoH —
DATA " | INPUT N ﬁ INPUT N+t > /4 '\.'.‘o‘ ouTRY
ViL/VoL = - DA
tos +| e _H' »{ le tDH
—ad
-— — tos
OE ViH
ViL— . X
tOEH toEH
- ViH—
CE ! \ r
Vit — tHEP - L ’
tPw "'I [* tHAP
—_— ViH
PGM ViL_ K\_ [
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Vee
Vep
ow
topw

PROGRAMMING FLOWCHART

=6V 10,25V
212.6 £ 0.3V
=0.5ms 1 5%
=1.5 x Nms 5% Voo =6.0V
Vpp =125V
Addr=1st loc.
N9
Data Input”
%
Program One

0.5ms Pulse

Program One
1.5 x Nms
Pulse

Increment
Address

OK

Verify
All Bytes

Verify
Byte™
NG

Device Failed

Device Failed

: 1 word or 2 words

Quick Pro™ is a trademark of FUJITSU LIMITED
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PACKAGE DIMENSIONS

PIN ASSIGNMENT

D13 DIS_VPP VCC___NC Al4
D14 CE  NC  PGM_Al5
6§ 6 4 3 2 44 43 42 41 40
piz 7 1 39 ] a1
o1t s as [ a2
D10 [ Joe 37 T3 Aan
09 1o 38 ] a0
D8 [ as ] A9
ano 2 TOP VIEW 34 ] ano
NG 3 33 [] NC
o7 [ 32 (] a8
D6 [J1s 31 ] a7
ps 316 30 ] as
D4 117 23 (] as
18 19 20 21 22 23 24 25 26 27 28

N\Aoooonnonan /

D3 D2 D1 DO OF NC AD Al A2 A3 A4

44-PAD CERAMIC {FRIT SEAL} LEADLESS CHIP CARRIR
(CASE No.: LCC44C-F01)

€.040(1.02)TYP 55011397)TYP 050(1.27)
(3 PLCS] TYP
4 - gooooooouoon
— —
=] =
= 025: 005 . g
*PIN No. 1 = ©esr0.131} “PIN NO. 1 INDEX
INDEX - —
o 339(8.6) }—
— 085(2.16)
[ T Tve
H r.oos0.23 -
— - : —
— TYelaapLcs) =
— =
\N 4 | NODO000000W 4
1 055(1.40) 0502 006 W
650 .010)30 075?;” (127:0.15) { 075(1.91)
1651+0.25 : ; :
E 500012.7)TYP TYP
130(3.30}
MAX

* Shape of PIN NO. 1 INDEX: Subject to change without notice. Dimensian in

nches (millimeters}
© FUNITSU LIMITED 1888 C44001S-2C nc (

Dimensions in
Inches (millimeters)
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PACKAGE DIMENSIONS

40-LEAD CERAMIC (CERDIP WITH TRANSPARENT LID ) DUAL IN-LINE PACKAGE

© 1988 FUJITSU LIMITED D400155-2C

(CASE No.: DIP-40C-C02) 0°t015°
[ I W W W =£337
' =N T
+.015
6101018
+0.38
35018.89) 11549 9 26 600(16.24)
v 5771018 TYP
R.025(0.64) oyl
114.66°3:4%)
- )
I = e L o  —
+.030 E]
2.050°:038 .00810.20)
+0.76 014(0.36)
(52.07°3:2%) ]
—e| [=—090{2.29)MAX
| | 23065 8amAx
1345014
(3.40:0.36}
| 018?095
.100+.010 52+.010 032(0.81) ‘003 039*018
(2.54:0.25)) (1.32:0.25) TYP (0467013 ~012
10.8179:45)
1.900(4B 26}REF ~030

Dimensions in
inches (millimeters)
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