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MBM27C64-20/-25/-30
CMOS 64K-BIT UV EPROM

CMOS 65,536-BIT UV ERASABLE AND ELECTRICALLY
PROGRAMMABLE READ ONLY MEMORY

The Fujitsu MBM27C64 is a high speed 65,536-bit static complementary MOS erasable and
electrically reprogrammable read only memory (EPROM). It is especially well suited for
applications where rapid turn-around and/or bit pattern experimentation, and low-power
consumption are important.

A 28-pin dual-in-line package with a transparent lid and 32-pad Leadless-Chip-Carrier (LCC) are
used to package the MBM27C64. The transparent lid allows the user to expose the device to
ultravioletlightin order to erase the memory bit pattern previously programmed. At the completion
of erasure, a new pattern can then be written into the memory.

The MBM27C64 is fabricated using CMOS double polysilicon gate technology with single
transistor stacked gate cells. It is organized as 8,192 words by 8 bits for use in microprocessor
applications. Single +5V operation greatly facilitates its use in systems.

This specification is applied to "RA™-version.

e CMOS power consumption: 550UW max. Standby
165mW max. Active

8,192 words by 8 bits organization, fully decoded
Simple programming requirements

Single location programming

Programs with one 50ms or 1ms pulse

No clock required (fully static operation)

TTL compatible inputs and outputs

Three state output with OR-tie capability

Output Enable (QE) pin for simplified memory expansion

Fast access time:
200ns max.(MBM27C64-20)
250ns max.(MBM27C64-25)
Single +5V operatiggons max.(MBM27C64-30)

Standard 28-pin ceramic DIP: (Suffix: Z)
Standard 32-pad ceramic LCC: (Suffix: CV)

o This specification is applied to "RA"-version.

Temperaiure Under éias -25 fo +85v °c
Storage Temperature TstG -65to +125 °c
Inputs/Outputs with Respect to GND VIN, Vout -0.6 to Vcc+0.3 \
Vpp with Respect to GND Vep —0.6 to +22 Vv
Vcce with Respect to GND Vee ~0.6t0+7 \

CERAMIC PACKAGE
DiP-28C-C01

CERAMIC PACKAGE
LCC-32C-A01
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NOTE: Permanentdevice damage may occur if the above Absolute Maximum Ratings 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 © 1992 BY FUJITSU LIMITED

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields.
However, it is advised that normal precautions be taken to
avoid application of any voltage higher than maximum rated
voltages to this high impedance circuit.
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Fig. 1 - MBM27C64 BLOCK DIAGRAM
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FUNCTIONS AND PIN CONNECTIONS

o Data /O o
Read AN Dout viL Vi VIH Vce Vee GND
VIH Don't Care
Output Disable AN High-Z ViL Vcc Vce GND
Don't Care Vi
Standby Don't Care High—-Z VIH Don't Care Don't Care Vce Vce GND
Program AN DiN ViL VH ViL Vep vep GND
Program Verify AN Dout Vi Vi VH Vce vep GND
Program Inhibit Don't Care High-Z VH Don't Care Don't Care Vce Vpp GND

RECOMMENDED OPERATING CONDITIONS

(Referenced to GND)
Palfani’éti'i’i;f- Symbol | Min Typ C Max
Vcc Supply Voltage* Vee 45 5.0 55 \
VepP Supply Voltage Vep Vce-0.6 - Vec+0.6 Vv
0°C to +70°C
Input High Voltage VIH 20 - Vce+0.3 Vv
Input Low Voltage Vit -0.1 - 0.8 Vv

Note: *Vcc must be applied either before or coincident with VPp and removed either after or coincident with Vpp.

DC CHARACTERISTICS

(Recommended operating conditions uniess otherwise noted)

Inputil‘_.c‘xz‘ad Current (VIN = 5.5V) 10

Output Leakage Current (VouT = 5.5V) | 1o | 10 HA
Vep Supply Current Ipp 100 QA
VPP Standby Current (ﬁ = ViH) IsB1 1 mA
YZ?EC ftczg%%lcrtin\t/cc +0.3V, lout = OmA) Ise2 1% hA
Vcc Active Current (-C-}T—:' =Vi) icct 30 mA
Vcc Operation Current (f = dMHz, louT = OmA) lcca 30 mA
Qutput Low Voltage (loL = 2.1mA) Voi 0.45 \)
Output High Voltage (loH = —400LLA) VOH 2.4 \)
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Input Pulse Levels:
Input Rise/Fall Time:

Timing Measurement Reference Levels:

Output Load:

0.8Vto 22V

Fig. 2 - AC TEST CONDITIONS (INCLUDING PROGAMMING)

<20ns o I
1.0V and 2.0V for inputs

0.8V and 2.0V for outputs
1 TTL gate and CL = 100pF

AC CHARACTERISTICS

?gg':s%é"g,‘:ﬁ%g—s?v,“) tACC 200 250 300 | ns
CE to Output Delay (OE = VIL, PGM = VIH) | tCE 200 250 300 | ns
OE to Output Delay (CE = VIL,) tOE 70 100 120 | ns
PGM to Output Delay (CE = OE = VIL) tPGM 70 100 120 | ns
:)SuetgtﬁoEtgz)abIe High to Output Float {DF 0 60 0 60 0 60 ns
Address to Output Hold tOH 0 0 0 ns

Notes: tDF is specified from CE, OE, or PGM, whichever occurs first.

OPERATION TIMING DIAGRAM

ADDRESS ADDRESS VALID k
. tACC tOH
5 1'4
tCE N

oF /

1OE
PGM

tPGM tDF

e
HIGH-Z /7 Eﬂ HIGH-Z

OUTPUT <CL OUTPUT VALID

Notes: (1) OF may be delayed up to tACC—OE after the falling edge of CE without impact on tACC.
(2) tDF is specified from CE, OE, or PGM, whichever occurs first.
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construction, implemented viadouble-layer
polysilicon technology. The individual celis
consist of a bottom floating gate and a top
select gate (see Fig.15). The top gate is
connected to the row decoder, while the
floating gate is used for charge storage.
The cell is programmed by the injection of
high energy electrons through the oxide
and onto the floating gate. The presence of
the charge on the floating gate causes a
shiftin the cell threshold (refer to Fig. 16). In
the initial state, the cell has a low threshold
(VTH1) which will enable the transistor to
be turned on when the cell is selected (via
the top select gate). Programming shifts the
threshold to a higher level (VTHO), thus pre-
venting the cell transistor from turning on
when selected. The status of the cell (i.e.,
whether programmed or not) can be deter-
mined by examining its state at the sense
threshold (VTHS), as indicated by the
dotted line in Fig. 16.

PROGRAMMING

Upon delivery from Fujitsu, or after each
erasure (see Erasure section), the
MBM27C64 has all 65,536 bits in the "1”,
or high, state. "0's” are loaded into the
MBM27C64 through the procedure of pro-
gramming.

Normal Programming

The programming mode is entered when
+21Vis applied to the VPP pin and CE and
PGM are both at ViL. During program-
rﬁlg, CE is kept at VIL. A 0.1UF capacitor
between VPP and GND is needed to pre-
vent excessive voltage transients, which
could damage the device. The address to
be programmed is applied to the proper
address pins. 8 bit patterns are placed on
the respective data output pins The volt-
age levels should be standard TTL levels.
When both the address and data are
stable, 50 msec, TTL Low-level pulse is

SELECT GATE

MBM27C64-25
MBM27C64-30
PROGRAMMING/ERASING INFORMATION
MEMORY CELL DESCRIPTION
The MBM27C64 is fabricated using & Fig. 15— MEMORY CELL
single-fransistor  stacked gate cell
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appliedto the PGM inputto accomplish the
programming. The procedure can be done
manually, address by address, randomly,
or automatically via the proper circuitry. All
that is required is that one 50 msec pro-
gram pulse be applied at each address to
be programmed. It is necessary that this
program pulse width not exceed 55 msec.
Therefore, applying a DC level to the PGM
input is prohibited when programming.
Quick Programming

The programming mode is entered when
+21V and +6V are applied to the_ YPP_pin
and YCC pin respectively, and CE, PGM
and OE are ViL and YIH respectively. Dur-
ing Programming, CE is kept at VIL. A
0.1JLF capacitor between VPP and GND is
needed to prevent excessive voltage tran-
sients which could damage the device.
The address to be programmed is applied

to the proper address pins. The 8 bit pat-
tern are placed on the respective data out-
put pins. The voltage levels should be
standard TTL levels. When both the
address and data are stable, a 1 msec,
TTL low-evel pulse is applied o the PGM
pin and after that additional pulse is
appiled to the PGM pin to accomplish the
programming.
Procedure of quick programming (Refer to
the attached flow chart.)
1) Input the start address (Address = G)
2) Set the VCC =6V and VPP =21V
3) Data input
4) Compare the input data. If data are FF,
jump to the 11). If data are not FF, pro-
ceed the next step.
5) Set the number of programming pulse
t0 0. (X =0) —_—
6) Apply ONE programming pulse to
PGM pin (tPW =1 ms Typ.).
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7) Count the programming pulse
X=X+1)

8) Compare the number of programming
pulse. If X = 20, jump to the 10). If X<
20, proceed the next step.

9) Verify the data. If programmed data are
same as input data, proceed the next
step. If programming data are notsame
as input data, repeat the 6) through 8).

10) Apply the additional programming
pulsetotheFGMpin (1msxXorXmsx
1).

11) Compare the address. If the pro-
grammed address is not end address,
is end address, proceed the next step.

12) Verify the data. If programmeddataare
not same as input data, the part is no

good. If programmed data are same as
input data, programming is end.

All that is required is that one 1 msec pro-
gram pulse be applied ateach address tobe
programmed. It is necessary that one pro-
gram pulse width does not exceed 1.05
msec. Therefore, applying a DC level to the
PGM input is prohibited when program-
ming.

ERASURE

In order to clear all locations of their pro-
grammed contents, it is necessary to
expose the MBM27C64 to an ullra-violet
light source. A dosage of 15W-seconds/ém
is required to completely erase an
MBM27C64. This dosage can be obtained
by exposure to an ultraviolet lamp (wave-

length of 2537 Angstroms (Z)) with intensity
of 12000UW/cma2 for 15 to 20 minutes. The
MBM27C64 should be about one ali filters
should be removed from the UV lightsource
prior to erasure.

Itis important to note that the MBM27C64
and similar devices, will erase with light
sources having wavelengths shorter than
4000A. Although erasure times will b%much
longer than with UV sources at 2537A, nev-
ertheless the exposure to fluorescent light
and sunlight will eventually erase the
MBM27C64, and exposure to them should
be prevented to realize maximum system
reliability. If used in such an environment,
the package windows should be covered by
an opaque label or substance.

PROGRAMMING WAVEFORM
|
ADDRESS X ADDRESS N
tAS tAH
High—-Z
DATA DATA IN STABLE e Ve
tDS tDH tOE tDF
VPP~
VPP
VCC- /
tvVs
VIL -
tCES
pam  VH-
VIL -
tPW tOES
O VIH-
VIiL =




MBM27C64-20
MBM27C64-25
MBM27C64-30

PROGRAMMING/ERASING INFORMATION (Continued)

1. Normal Programming
DC CHARACTERISTICS
(TA = 2525°C, VCC = 5V+5%, VPP = 21 10.5V)

Input Leakage Current

(VIN = 5.25V/0.45V) I 10 HA
VPP Supply Current During

P_rg_gramming Puise IPP 40 mA
(CE= PGM =VIL)

VCC Supply Current IcC 30 mA
Input Low Level ViL -0.1 0.8 Vv
Input High Level VIH 20 VCC +0.3 \
Output Low Voltage During Verify

(IOL = 2.1 mA) voL 045 v
Output High Voltage During Verify VOH 24 v

(IOH = —400pA)

Note: (1) VCC must be applied either coincidently or before VPP and removed either coincidently or after VPP.
(2) VPP must not be 22 volts or more including overshoot. Permanent device damage may occur if the device is taken out or
put into socket remaining VPP = 21 volts. Also, during CE = PGM = VIL, VPP must not be switched from 5 volts to 21
volts or vise-versa.

AC CHARACTERISTICS
(TA = 2545°C, VCC = 5V+5%, VPP = 21 10.5V)

: ne Symbol Typ Max
Address Setup Time Mé 2 — ‘ Ms
Chip Enable Setup Time tCES 2 Us
Output Enable Setup Time toes 2 Us
Data Setup Time tDs 2 Us
Address Hold Time taH 0 Us
Data Hold Time toH 2 Us
Chip Enable to Output Float Delay toF 0 130 Ms
Data Valid from QOutput Enable toE 150 Us
VPP Setup Time tvs 2 Us
PGM Pulse Width tPw 25 50 55 s
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2. Quick Programming
DC CHARACTERISTICS

(TA =25+5°C, VCC = 6V10.25V, VPP = 21V 10.5V)

(IOH = —400pIA)

Symbol
Input Leakage Current
(VIN = 6.25V/0.45V) I 10 HA
VPP Supply Current During
Programming Pulse IPP 40 mA
(CE = PGM = VIL)
VCC Supply Current ICC 30 mA
Input Low Level VIL 0.1 08 \'
Input High Level VIH 20 VCC +0.3 Vv
Qutput Low Voltage During Verify
(0L = 2.1 mA) voL 0.45 Vv
Output High Voltage During Verify VOH 24 v

Note: (1) VCC must be applied either coincidently or before VPP and removed either coincidently or after VPP.

(2) VPP must not be 22 volts or more including overshoot. Permanent device damage may occur if the device is taken out or
put into socket remaining VPP = 21 volts. Also, during CE = PGM = VIL, VPP must not be switched from VCC to VPP volts

or vise-versa.

AC CHARACTERISTICS

(TA = 25%5°C, VCC = 6V+0.25V, VPP = 21V 10.5V)

Adﬁress Setup ﬁme — tAs - 2‘ Ms
Chip Enable Setup Time tces 2 Ms
Output Enable Setup Time toEs 2 Us
Data Setup Time tos 2 Us
Address Hold Time taH 0 Us
Data Hold Time tOH 2 Us
Chip Enable to Output Float Delay toF 0 130 Us
Data Valid from Output Enable toE 150 s
VPP Setup Time tvs 2 Us
PGM Pulse Width tow 0.95 1.05 ps
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PROGRAMMING/ERASING INFORMATION (Continued)

Fig. 17 -QUICK PROGRAMMING FLOW CHART

VCC =6V 10.25V

VPP = 21V 0.5V
Address = G

tpw = 1ms £50s y
(* = Xms £5%) VCC =6V

G: Start Address 1
N: Stop Address VPP =21V

Maximum (40ms +Qt)/Byte

Minimum (2ms +0)/Byte -

(For Example) YES
64K Bit EPROM Data = FF

Maximum 320sec. +3

Minimum 16sec. +{ NO

X=0

Apply 1 Prog. Pulse(1ms)
Y

—

NO
OK

Apply Addttional Prog. Pulse
1ms x X or Xms x 1

NO
Address +1 Address = N

YES

Verify
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PACKAGE DIMENSIONS
(Suffix: Z)
28-LEAD CERAMIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28C-C01)
0°10 15°
N _E_ NN E_E_N. _ﬁ-
.350(8.89)DIA
;025(0.64)REF TP 577:8(1)3
5 (14.66*048) 810+313 800(15.24)

+0.38
J (15491 552)
uHHHHUHHuHHuHHJ _l_L t ]

+.050 +1.27
1.450_'015(36.83_0'38)

+0.10
(0.2574 05!

, .100(2.54)MAX

.230(5.84)MAX

134%.014
J L (3.400.36)
100£.010 l': 082(081) oo
(2.5410.25) T Tvp 1% _ 003 +.018 . +0.46
052010 032 012 (081 530

701
T T (1.3240.25) (046 Z5'0g
< 1.300(33.02)REF |
Dimensions in
©1991 FUJITSU LIMITED D28007S-3C inches (millimeters)

10



MBM27C64-20

MBM27C64-25
MBM27C64-30
(Suffix: CV)
32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
{CASE No.: LCC-32C-A01)
| .360(9.14)TYP
/ F | 1 e
an o] N\ a 100(2.54) |
= TYP
= ! T
| *PIN NO.1
.400(10.16)
550% 002 H  roos.20 HREX REF
' O Typ(@2PLCS .460(11.68
(1397°328) | | = ( ) e\ el
o
]
o =
N\ J L C.040(1.02) RINERERERIN 050+.006
TYP (3 PLCS) 050+.006 (1.2740.15)
450+312 045(1.14) (1.2740.15) 025(0.64)TYP
- TYP .300(7.62)
0.25 -
(11.43%533) '°7$$")78) REF 045(1.14)
TYP
.| 130(3.30)MAX
* Shape of PIN NO. 1 INDEX: Subject to change without notice. Dimensions in
©1991 FUJITSU LIMITED C32009S-2C inches (millimeters)

All Rights Reserved.

Circuit diagrams utilizing Fuijitsu products are included as a means of illustrating typical
semiconductor applications. Complete Information sufficient for construction purposes
is not necessarily given.

The Information 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
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fuijitsu 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 Fujitsu.

11



