FUJITSU
MICROELECTRONICS
CMOS 65,536-BIT UV ERASABLE AND

ELECTRICALLY PROGRAMMABLE
READ ONLY MEMORY

MBM27C64-25
MBM27C64-30

PRELIMINARY

DESCRIPTION

The Fujltsu MBM27C64 is a high age the MBM27C64, The transpar-
speed 65,536-bit static Comple- ent lid alfows the user to expose
mentary MOS erasable and elec- the device to ultraviolet light in
trically reprogrammable read only arder to erase the memaory bit pat-
memory (EPROM). It is especially tern previously programmed. At
suited for applications where the the completion of erasure, a new
extremely low power consump- pattern can be programmed into
tion of CMOS is essential. The the memory.

device dissipates only 40 . .
) A The MBM27C64 is fabricated us-
mW/MHz when active, typically o "oM6e double polysilicon gate

54W when in standby, yet it pro-
v';:des the same high gel};orrnafmce technology with single transistor

. stacked gate celis. It is organized
ggviégg_ NMOS  MBM2764-type as 8182 words by 8-bits for use in

microprocessor applications. Sin-
A 28-pin dual in-line package with gle +5V operation greatly facili-
a transparent lid is used to pack- tates its use in systems,

FEATURES

!
\ +« CMOS Powsr Consumption: » TTL compatible inputsfoutputs
: 500.W max. (Standby) + Three-state output with OR-tie
! 5.W typ. (Standby) capability T
40mWIMHz (Active) ___
* Organized as 8192 words by « Output Enable (OE) pin
8-bits, fully decoded simplifies memory expansion
» Utilizes the same simple * Fast Access Time:
programming requiremenis as MBM27C64-25 250 ns max.
MBM2764 MBM27C64-30 300 ns max.

* Single location programming

+ Programming pulse may be » Single +5V operation

reduced to 25 ns to cut - Jodec standard 28'p"| DIP
programming time in half package
* No clock required, fully static + Pin and function compatible
operation with 2764-type devices
MBM27C64 ¥ T
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ABSOLUTE MAXIMUM RATINGS (Ses Note)

MBM27C464-25/MBM27C64-30

Paramatar Symbol Value Unit
Temperature Under Bias Ta —-25to +85 'C
Storage Temperature Tstg —-85to +125 G
Inputs/OQutputs with Respect to Vgg Vine Your -061t0 +7 v
Voo with Respect to Vgg Yoo ~061t0 +7 v
Vpp with Respect to Vgg Vpp -06to +22 v

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceedad. Funciional operation should be
restricted 10 the conditions as detalled in the operational sections of this data sheet. Exposure to absclute maximum raling
conditions for extended perlods may effect device reliability. This device contains circuitry to protect the inpuis against
damage due to high static volages or elactric fields. It is advised that normal precautions be taken to avold appiication of any
voltage higher than maximum raled voltages to this high impedance circuit,

FUNCTIONS AND PIN CONNECTIONS (vcc(28) = +5, Vgg(14) = GND}

Function _ . e
{PinNo) |  Address Input Data /O CE OE PCM Supply | Vpp
(2~ 10,21,23 - 25) (11 - 13,16 -19) 20 22 N (28) {1
Mode
Read AN Dout Vie | Y Vi loc Vee
. VIK Don’t Care
Cutput Disable Al High Z ViL DoriCare Vi lee Voo
Stand By Con't Care High Z ViH Dor't Care Don't Care lgpq Voo
Program Al BN Vi | Don't Care ViL loot Vpp
Program Verify AN Ooyt ViL ViL Vin lccq Vpp
Program tnhibit Don't Care High Z Vi Don't Care Don't Care lgpq Vpp
CAPACITANCE
{Ta=25°C,f = 1 MHZ)
Parameter Symbol Typ Max Unit
Input Capacitance (Viy = 0V) CIN 4 & pF
Qutput Capacitance (Voyt = 0V) Cout a 12 pF
RECOMMENDED OPERATING CONDITIONS
{Referenced to Vg = GND)
Operating
Parameter Symbol Min Typ Max Unit Temperature
Supply Yoltage1 Voo 475 5.0 525 i
Supply Voltage Vpp Ve =06 — VYoo +0.6 v 0°C to +70°C
Supply Voltage Vas _ GND — v
Input High Voltage ViH 20 — Voo +0.3 A
Input Low Yoltage VL =01 — 0.8 v

Note: 1. V¢ must be applied either betere or coincident with Vpp and removed either after or goincident with Vpp.
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MBM27C64-25/MBM27C64-30 PRELIMINAR
DC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Typ Max Unit
Input Load Current (Vjy = 5.25V) Iy — — 10 pA
Output Leakage Gurrent (Voyt = 5.25V} ILo - — 10 phA
Yep Supply Current Ippt - 1 100 “h
Voo Standby Current (GE = Vi) IsE — — 1 mA
Yoo Standby Current
fhein | — 1 100
(CE = Vgg —0.3V to Vg + 03V, loyt = 0mA) sB2 wA
Yoo Active Current (CE = v} oot - — 30 ma
Yo Operation Current {f = 4MHz, lg1 = OmA) loes — - ETS) mA
Output Low Voltage {ln = 2.1mA) VoL — — 0.45 )
Output High Voltage {loy = ~400x4) Vou 24 - — v
AC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
MEBM27CB4-25 MBM27C64-30
Parameter Symbol Min Max Min Max Min Max Unit
Address Access Time
{(E -OE= vy, PGM = V"—j) tace —_ _ 250 -_ - 300 ns
CE to Output Delay (OF = vy, PGM = Vi) toe — — 250 — — 300 ns
OE to Output Delay (CE = Vi, PGM = Vi) toE 10 — 100 10 — 150 ns
PGM to Output Delay (CE = OE = v)|) tpaM 10 — 100 10 — 150 ns
Qutput Enable High to Qutput Float _ _
See Note) toF 0 90 ¢ 130 ns
Addreas to Qutput Hold toH 0 — — 0 —_ — ns
Note: tgE is specified from CE, OF, or PGM, whichever occurs first.
AC TEST CONDITIONS Output Load:
Input Pulse levels: 0.8V to 2.2V o » I )c o
Input Riss and Fall Time: = 20nsec l
Timing Measurement Reference Leveis: 1.0V and 2.0V for inputs CL
0.8V and 2.0V for outputs :[:
1 TTL gate and C = 100 pF =
OPERATION TIMING DIAGRAM
ADDRESSES Xr ADDRESSES VALID ‘x
tace l=— o H—]
TE \
teE
o | /
f——— L E el
J— 4 N
PGM / \
PP GM—=—y toF
QUTPUT High Z {( { DUTPUT VALID :. } ? High Zmmm

Notes: 1. OE may be delayed up to taae — toE after the falling edge of TF without impact on 100
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PEELIMINARY MBM27C64-25/ MBM27C64-30
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TYPICAL CHARACTERISTICS CURVES
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MBM27C464-25/MBM27C64-30

PRELIMINARY

Wnte, 30 b 1t bl B . o
Sroreen [heamveeis o leg wie b

: o hange,

TYPICAL CHARACTERISTICS CURVES (Continued)

CE TO OUTPUT DELAY

-

< vs AMBIENT TEMPERATURE
a 14—V =Lv

b ce

=

g

3 12 ,/
o /

-

w 1.0

y

fal

N

3 08

-

b=}

G o6

4

;,' 0 50 100

Ta. AMBIENT TEMPERATURE {°C)

OE HIGH TO QUTPUT FLOAT
vs AMBIENT TEMPERATURE

|
1.4 —VYeoo =5V

0.8

0.6

0 50 100
Ta. AMBIENT TEMPERATURE {°C}

1oF. NORMALIZED OE HIGH TO OUTPUT FLOAT

QOUTPUT SINK CURRENT
vi QUTPUT LOW VOLTAGE

T | ]

T F—veessv /,/
= pb=Ta=25"C

z
£ /]

1

¢ yi

z 7

EAT y

= /

A

o y.

3

a

2 0

0 02 ¢4 06 08 1.0 1.2
VoL, OUTPUT LOW VOLTAGE V]

toe. NORMALIZED DE TO OUTPUT DELAY

tace, NORMALIZED ADDRESS ACCESS TIME

lon. CUTPUT S0URCE CURRENT {mA}

o - = -
o [=3 &~

o
]

o

by
o

=1

o

o = =
=] L] Fy

ot
@

(=]

OE TO OUTPUT DELAY
vs AMBIENT TEMPERATURE

i
— Voo=5v

o 50 1G0
Ta. AMBIENT TEMPERATURE {°C)

QUTPUT SOURCE CURRENT
vs QUTPUT HIGH VOLTAGE

|
Veop=5v —
Ta=25"C—]

T
N

"

N
~N

3.0 4.0 5.0
YoH. CUTPUT HIGH VOLTAGE v}

ADDRESS ACCESS TIME
vs LOAD CAPACITANCE

[ V=8V
| T.=25°C

0 260 400
CL. LOAD CAPACITANCE {pF}

4-32




PRELVIMINARY

Ferbrs “ivew a3 Fripd s i e
Bk ettt haveie g pRRG 10 Ran e

PROGRAMMING / ERASING INFORMATION

MEMORY CELL
DESCRIPTION

The MBM27C64 is fabricated using a
single-transistor stacked gate cell
construction, Implemented via
double-layer polysilicon technology.
The individual cells consist of a bot-
tom floating gate and a top select
gate (see Fig. 1). The top gate is con-
nected to the row decoder, while the
floating gate is used for charge stor-
age. The cell is programmed by the in-
jection of high energy electrons
through the oxide and onto the
floating gate. The presence of the
charge on the floating gate causes a
shift in the cell threshotd {refer to Fig.
2). In the initial state, the cell has a low
threshold (Wt} which will enable the
transistor to be turned on when the
cell is selected {via the top select
gate). Programming shifts the thresh-
old to a higher level {Vyng), thus
preventing the cell transistor from
turning on when selected, The status
of the cell {i.e., whether programmed
oF not) can be determined by exarin-
ing its state at the sense threshold
{V1Hs) as indicated by the dotted line
in Fig. 2,

PROGRAMMING

Upon delivery from Fujitsu, or after
each erasure {see Erasure section),
the MBM27CE4 has all 65,538 bits in
the *1" or high state. “0’s"” are lcaded
into the MBM27C64 through the pro-
cedure of programming.

The programming mode is entered
when +21V is applied to the Vpp pin
and GE and PGM are both at V. Dur-
ing programming, CE is kept at V). A
0.tuF capacitor between Vpp and
GND is needed to prevent excessive
voltage transients, which could dam-
age the deavice. Tha addrass to be pro-
grammed is applied to the proper ad-
dress pins, Eight bit patterns are plac-
ed on the respective cutput ping. The
voltage levels should be standard TTL
levels. When both the address and
data are stabie, 50 msec, TTL low level
pulse is applied to the PGM input to
accomplish the programming.

MBM27C64-25/ MBM27C64-30

Fig. 1 — MEMORY CELL
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The procedure can be done manually,
address by address, randomly, or au-
tomatically via the proper circuitry. All
that is required is that one 50 msec
pragram pulse be applied at each ad-
dress to be programmed. It is neces-
gary that this program pulse width not
exceed 55 msec. Therafore, applying a
DC level to the PGM input is pro-
hibited when programming.

ERASURE

In order to clear all locations of their
programmed contents, it s necessary
to expose the MBM27C64 to an ultra-
violet light source, A4 dosage of
15W-seconds/cmz s required to com-
pletely erase an MBM27C64. This dos-
age can be obtained by exposure toan
ultraviclet lamp (wavelength of 2537

Angstroms {A} with intensity of
12,0002Wicm2) for 15 to 20 minutes.
The MBM27C64 shouid be about cne
inch from the source and all filters
should be ramaved from the UV light
source prior to erasure,

It is important to note that the
MBM27C84 and similar devices, will
erase with light sources having wave-
lengths shorter than 4000 A . Although
erasure times will be much longer
than with UV sources at 2537 A, nev-
ertheless, the exposure to fluorescent
light and sunlight will eventually erase
the MBM27C84 and such exposure
should be pravented to realize max-
imum system reliability. If used in
such an environment, the package
windows should be covered by an
opaque label or substance.
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MBM27C64-25/ MBM27C64-30 PRELIMINARY
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PROGRAMMING/ ERASING INFORMATION (Continusd)
DC CHARACTERISTICS
{Ta =25 %£3°C, Vo =5V £5%, Vpp =21V 205V}
Paramster Symbol Min Max Unit Test Conditions
Input Leakage Current Iy — 10 A VN = 0.45Y-5.25V
Qutput Low Voltage During Verify VoL — 0.45 v loL = 2.1 mA
QOutput High Voltage During Verify Vou 24 - v loH = —400sA
Voo Supply Current lce — 30 ma, -
Input Low Yoltage ViL =0.1 0.8 ¥ —
Input High Voltage Vi 2.0 Ve +0.3 v —
Vpp Supply Current During Progamming Pulse lppa — 30 ma CE=PEGM =V)_

Note: 1. Vo must be applied either coincidently or before Vpe and reroved either coincidantly or after Ypp.

2. ¥pp must not be greater than 21.5 volis In¢luding overshoot, Permanent device damage may occur if the device | taken out ar
put Inle socket remaining Vpp = 21 valts. Also, during O =

= V), Vpp must not be switched from 5 volls to 21 volts or

vise-versa.
AC CHARACTERISTICS
(Ta =26 £3°C, Voo =5V 5%, Vpp =21V 0.5V}
Parameter Symbol Min Typ Max Unit
Address Setup Time tag 2 —_ —_ us
CE Setup Time iCES 2 — — "
Data Setup Time tos 2 - - §S
Address Hold Time taH 0 — - U |
Data Hold Ttme tpH 2 - - us i
Chip Enable to Output Float Delay ioF 4 — 130 ns
Vpp Setup Time tyg 2 — —_ us
PGM Pulse Width tew 25 50 55 ms
OE Setup Time toes 2 - - us
Data Valid from Ok toe — — 150 ns i
PROGRAMMING WAVEFORM
1
ADDRESEES x ADDRESS N ]
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