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Fig. 1 — MBM27C128 BLOCK DIAGRAME
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FUNCTIONS AND PIN CONNECTIONS

Function

(Pin No)| p ddress Input| Data /O CE OE PGM Vee Vep GND
Mode
Read AN Doyt ViL ViL Vi4 Vee Vee GND

Vil Don’t Care
Output Disable AN High-Z ViL Vee Vee GND
Don't Care ViL

Standby Don’t Care High-2Z Vi Don’t Care Don't Care Vee Vee GND
Program AN Din ViL ViH Vi Vee Vep GND
Program Verify AN Dout ViL Vi ViH Vee Vep GND
Program Inhibit Don’t Care High-Z ViH Don't Care Don’t Care Vee Vpp GND

RECOMMENDED OPERATING CONDITIONS

(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Ve Supply Voltage™y Vece 45 5.0 55 \
Vpp Supply Voltage Vpp Vee —0.6 Vee Ve +0.6 Vv
Operating Temperature Ta 0 - 70 °C

Note: *1 V¢ must be applied either before or coincident with Vpp and removed either after or coincident with Vpp.

DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

Parameter Symbol Min Typ Max Unit
Input Load Current (Vjy = 5.5V) [ | 10 vy
Output Leakage Current (Vout = 5.5V) o | 10 HA
Vpp Supply Current (Vpp: Veg 10.6V) Ipp1 1 100 pA
Vee Standby Current (EE =Vi) IsB1 1 mA
Ve Stadby Current (CE = Vg +0.3V, loyt =0mA) lsg2 1 100 pA
Ve Active Current (CE = V)i, loyt = OmA) lcet 2 30 mA
Ve Operation Current (f = 4MHz, lgyt = OmA) Icc2 4 30 mA
Input High Voltage ViH 2.0 Voo +0.3 \Y
Input Low Voitage Vi -0.1 0.8 v
Output Low Voltage (o = 2.1mA) VoL 0.45 v
Output High Voltage (Ion = —400pnA) VoH1 24 v
Output High Voltage (Ion = —100pA) VoHz Vee -0.7 \Y
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Input Pulse Levels:
Input Rise/Fall Time:

Timing Measurement Reference Levels:

Output Load:

0.8Vto2.2v
<20ns

1.0V and 2.0V for inputs

0.8V and 2.0V for outputs
1 TTL gate and C|_ = 100pF

Fig. 2 - AC TEST CONDITIONS (INCLUDING PROGAMMING)
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AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

MBM27C128-20 MBM27C128-25
Parameter Symbol Unit
Min Typ Max Min Typ Max
Address Access Time*1 tace 200 250 ns
CE to Output Delay tce 200 250 ns
OE to Output Delay*! toe 70 100 ns
Address to Output Hold ton 0 0 ns
Output Enable High to Qutput Float*2 tor 0 60 0 60 ns

Notes: (1) OE may be delayed up to tacc—toe after the falling edge of CE without impact on tacc.

(2) tor is specified from OE or CE, whichever occurs first. Output Float ia defined as the point where data is no longer driven.

OPERATION TIMING DIAGRAM
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PROGRAMMING/ERASING INFORMATION

PROGRAMMING

Upon delivery from Fujitsu, or after each
erasure (see Erasure section), the

l&?M27C1 as all 131,072 bits in the "1”
andard Programming

The programming mode is entered when
+21V is applied to the Vpp pin and CE and
PGM are both atVy_. During programming,
CE is kept at V.. A 0.1pF 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

Quick Programming

In addition to the standard 50 msec puise
width programming procedure, the
MBM27C128 can be programmed with a
fast programming algorithm designed by
Fujitsu called quick programming. The
algorithm utilizes a sequence of a 1ms
pulse to program each location.

The programming mode is entered when
+21V and +6V are applied to the Vpp pin
and Vg pin respectively, and PGM and
OE are V4. During programming, CE is
keptatV . A0.1uF capacitorbetween Vpp
and GND is needed to prevent excessive
voltage transients which could damage the
device. The address to be programmed is
applied to the proper address pins. The 8
bit pattern are placed on the respective
data output pins. The voltage levels should
be standard TTL levels. When both the
address and data are stable, a sequence of
a1 msec, TTL low—evel pulse is applied to
the PGM pin and after that additional pulse

ERASURE

In order to clear all locations of their pro-
grammed contents, it is necessary to
expose the MBM27C128 to an uitra—violet
light source. A dosage of 15W-se-
conds/cm? is required to completely erase
an MBM27C128. This dosage can be
obtained by exposure to an ultraviolet lamp
(wavelength of 2537 Angstroms (Z)) with
intensity of 12000uW/cm? for 15 to 21 min-

, or high, state. "0's” are loaded into the
MBM27C128 through the procedure of
programming.

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, a 50 msec, TTL Low-level pulse is
app‘lieTo the PGM input to accomplish the
programming. The procedure can be done
manually, address by address, randomly,

is applied 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 Vg =6V and Vpp = 21V

3) Input data.

4) Compare the input data with FF. If data
are FF, go to the step 11). If not, pro-
ceed the next step.

5) Clear the counter (X « 0).

6) Apply ONE programming pulse to PGM
pin (tpw = 1 ms Typ.).

7) Inclement the counter (X<X+1).

8) Compare the counter value with 20. If X
= 20, go to the step 10). If X< 20, pro-
ceed the next step.

9) Verify the data. If the programmed data
are the same as the input data, pro-
ceed the next step. If not, go back to
the step 6).

utes. The MBM27C128 should be about
one inch from the source and all filters
should be removed from the UV light
source prior to erasure.

Itis important to note that the MBM27C 128
and similar devices, will erase with light
sources having wavelengths shorter than
4000A. Although erasure time will be much

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.

10) Apply the additional programming
pulse to the PGM pin (1 ms x X or X
ms x 1).

11) Compare the address with the end
address. If the programmed address
is the end address, proceed the next
step.If not, go back to the step 3) for
next address(G—G+1).

12) Verify the data. If the programmed
data are not the same as the input
data, the part is failed. If the pro-
grammed data the same as the input
data, programming is at an end.

All that is required is that initial 1 msec pro-
gram pulse and additional program pulse
(21 msec Max.) be applied ateach address
to be programmed. Itis necessary thatone
program pulse width does not exceed 21
msec. Therefore, applying a DC leveltothe

PGM input is prohibited when program-

ming.

longer than with an UV sources at 25372\,
nevertheless the exposure to fluorescent
light and sunlight will eventually erase the
MBM27C128, and exposure to the device
should be prevented to realize maximum
system reliability. If used in light environ-
ment, the package windows should be cov-
ered by an opaque label or substance.
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PROGRAMMING/ERASING INFORMATION (Continued)

ELECTRONIC SIGNATURE

The MBM27C128 has an electronic signa-  ming algorithm. address line Ag (pin 10) from V_to Vii. The
ture mode which can be intended foruse by  The electronic signature is activated when  address lines from A4 through A43 must be
programming equipment for the purpose of  +12V is applied to the address line Ag (pin  hold at V| during the electronic signature
automatically matching the devicetobe pro-  24) of the MBM27C128. Two identifierbytes  mode. See the table below.

grammed with its corresponding program-  are readed out from the outputs by togging

Ag 04 O O3 04 Os Os Oy Os
ViL 0 0 1 0 0 0 0 0 Manufacture
Viy 1 1 0 0 0 1 0 1 Device

Note: Ag =12V 0.5V —_—
Ay thru Ag = Aqg thru A13=CE=0E= VIL-

PROGRAMMING WAVEFORM
ViH - I
ADDRESS ADDRESS N
ViL -
-—tAs——_|
VIRVoH - High—-Z
DATA 'HYOH DATA IN STABLE - D;\\/T/QJODUT
VilNoL -
o tDg - ja— tDH—m le— toE
Vpp Voo -

a— tys5—p!

oE ViH - —\

VIL - h,

tces

ViL -

trw | toes

OE ViH - N *
viL -
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1. Standard Programming

DC CHARACTERISTICS
(Ta = 255°C, Vcc*l = 5V5%, Vpp*2 = 21 +0.5V)
Parameter Symbol Min Typ Max Unit
Input Leakage Current Iy 10 HA
(Vin = 5.25V/0.45V)
Vpp Supply Current During
Pﬁgramming Pulse lpp2 40 mA
(CE= PGM=V))
Ve Supply Current lees 30 mA
Input Low Level Vi -0.1 0.8 A
Input High Level Vik 2.0 Vee +0.3 Y
Output Low Voltage During Verify
.45 \
(oL = 2.1 mA) Vou 0
Output High Voltage During Verify
2. \
(loH = —4004A) Vor 4

Note:

*1 Vo 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 = V)|, Vpp must be switched from 5 to 21 volts or vise-versa.

AC CHARACTERISTICS

(Ta = 2545°C, Vg = 5V45%, Vpp = 21 +0.5V)

Parameter Symbol Min Typ Max Unit
Address Setup Time tas 2 us
Chip Enable Setup Time tces 2 us
Output Enable Setup Time toes 2 us
Data Setup Time tbs 2 us
Vpp Setup Time tvs 2 us
Address Hold Time tan 0 us
Data Hold Time toH 2 ns
Output Enable to Output Fioat Delay tor 0 130 ns
Data Valid from Qutput Enable toe 150 us
PGM Pulse Width tow 25 50 55 ms
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PROGRAMMING/ERASING INFORMATION (Continued)

2. Quick Programming
DC CHARACTERISTICS

(Ta = 25£5°C, Vee*! = 6V0.25V, Vpp*2 = 21V 10.5V)

Parameter Symbol Min Typ Max Unit
Input Leakage Current | I | 10 HA
(ViN = 6.25V/0.45V)
Vpp Supply Current During
Programming Pulse Ipp2 40 mA
(CE= PGM=V|))
Ve Supply Current lcea 30 mA
Input Low Level ViL -0.1 0.8 Vv
Input High Level ViH 2.0 Vg +0.3 \
Output Low Voltage During Verify
(oL = 2.1 mA) VoL 0.45 v
Output High Voltage During Verify 04 Vv
(lon = —400pA) Vo '

Note: *1 Voo 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 putinto

socket remaining Vpp = 21 volts. Also, during CE = PGM = VL, Vpp must be switched from 6 to 21 volts or vise—versa.

AC CHARACTERISTICS

(Ta = 25:5°C, Vg = 6V0.25V, Vpp = 21V £0.5V)

Parameter Symbol Min Typ Max Unit
Address Setup Time tas 2 us
Chip Enable Setup Time tces 2 us
Output Enable Setup Time toes 2 us
Data Setup Time tos 2 us
Vpp Setup Time tvs 2 us
Address Hold Time tan 0 us
Data Hold Time toH 2 us
Output Enable to Output Float Delay tor 0 130 ns
Data Valid from Output Enable toe 150 uns
PGM Pulse Width tew 0.95 1 1.05 ms
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Fig. 17 ~QUICK PROGRAMMING FLOW CHART

Vee =6V +0.25V
Vpp = 21V 0.5V

Tpw = 1ms £50us
(* = Xms +5%)

G: Start Address
N: Stop Address
X: Counter Vaiue
Maximum 42ms/Byte

Address = G

[ ]

Voo =6V

!

Vpp =21V

Minimum 1.Sms/Byte

YES
Data = FF?

NO

X0

:

Apply 1 Prog. Pulse(1ms)

NG

[}

X« X+1

Apply Additional Prog. Pulse

1ms x X or Xms* x 1

—{ Address +1

NO

Address = N?
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PACKAGE DIMENSIONS

Standard 28-pin Ceramic DIP (Suffix: -Z)

28-LEAD CERAMIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28C-C01)

T T [—J 7 J — T —J [T T T T T 3

+.050 +1.27

~— 14501 0703683105, — — —— =

(2.5410.25) +.018 +0.46

0327512 (081 p30 )

1.300(33.02)REF

©1991 FUJITSU LIMITED D28007S-3C

*" .100(2.54)MAX
3
230(5.84)MAX
v
] 134%.014
| (3.4010.36)
100£.010

0° to 15°
— o 1 N A %:
R.025(0.64)REF .350(8.89)DIA | v 018
TYP 577t
/ -.007 s
+0.46, @i0* .600(15.24)
) (14.6575 4g) —60:133 TYP
i +0.
l (15.49%0°55)
J J_

+0.10
(0.25 __0.05)

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS (Continued)
Standard 32-pad Ceramic LCC (Suffix: -TV)
32-PAD CERAMIC LEADLESS CHIP CARRIER
(CASE No.: LCC-32C-F01)
€.040(1.02)
TYP (3PLCS) L .360(8.14)TYP
PIN No. 1 INDEX C.015(0.38)
B TTYP
/ o CQ 100(2.54) NN [ 1 N :
- TYP ] g ]
= b ]
]  R008(0.20) 5 ] =
+.010 — m_—_‘ % PIN No. 1 / -40(’T(;g-16)
295(7.50) 550" 005 ] INDEX é
DIAREF . (13.97+025) b1 '469r(\1( :;'68)
97013 ] — 5] <
1 .025+.005 b ] Cq
] (0.64%0.13)TYP [ ) -1
|| ] D] F — y
. LD DL T osox.o08
(1.2740.15)
.050+.006 (
450"019(11.43%025) L 045(114)TYP M~ o7F05 045(1.14)TYP
.070(1.78)TYP .300(7.62) .075(1.91)
~ TYP TYP
.130(3.30)MAX
-

* Shape of PIN NO. 1 INDEX: Subject to change without notice. Dimensions in
©1991 FUJITSU LIMITED C32017S-2C inches (millimeters)

All Rights Reserved.

Circuit diagrams utilizing Fujitsu 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.

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 Fujitsu.
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FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

International Sales and Engineering Div.
Furukawa Sogo Bidg., 6—1, Marunouchi 2-chome
Chiyoda—ku, Tokyo 100, Japan

Tel: (03) 3216-3211

Telex: 7812224361

FAX: (03) 3215-5981

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—Buchschiag,

Germany

Tel: (06103) 690-0

Telex: 411963

FAX: (06103) 690-122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED

#06—-04 to #06-07
Plaza By The Park
No. 51 Bras Basah Road

Singapore 0719

Tel: 336—1600
Telex: 55573
FAX: 336-1609

©FUJITSU LIMITED 1993
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