[ proGRAMMABLE
FUJITSU RO o LR N 1) MBI o
(] READ ONLY MEMORY

Bi-CMOS 65536-BIT DEAP PROM (8192 WORDS X 8 BITS) Novenber

ELIMINARY —

The Fulitsu MB71C44 is high speed BI-CMOS TTL electrically field programmable read
only memory organized as 16384 words by 8 bits. With threestate outputs, memory
expansion is simple.

The memory is fabricated with all loglc “zeros” (positive logic). Logic level *ones” can
be programmed by the highly rellable DEAP(Diffused Eutectic Aluminum Process)
according to simple programming procedures.

The sophisticated passive isolation termed U-FOX (U-groove isolation with thick Field
OXlde process) with thin eptaxial Jayer and Bi-CMOS TTL process permits minimal CER&MIC PACKAGE
chip size and fast access time. -24C-Ca1

The extra test cells and unique testing methods provide enhanced correlation
between programmed and unprogrammed circuits in order to perform AC, DC and
programming test prior to shipment. This resuits in extremely high programmability.

e Single +5V supply voltage. ® Fast access time
e 8192 words x 8 bits organization 25 ns typ, 35/45 ns max
. fully decoded. s TTL compatible inputs and
e Proven high programmability and outputs.
reliabllity .
3-8t tputs.
e Programming by DEAP (Diffused ate outputs
Eutectic Aluminum Process). ® One chip enable pin for simplified
e Simplified and lower power memory expansion.
programming ® 24-pin Ceramic (Cerdip) DIP(300
® Low current PNP inputs. & 600 mil)
® AC characteristics guaranteed & 24-pin Plastic DIP (300 & 600mil}
over full operating voltage and . PLASTIC PACKAGE
temperature range vla unique e 24-pin Ceramic (Metal Seal) FPT DIP-24P-M02
testing techniques. e 28-pad Ceramic{Metal Seal) LCC

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol Value Unit
Power Supply Voltage Vee -0.5to +7.0 v
Power Supply Voltage Vv _
{during programming) ccP 0.510+7.5 M
Input Voltage Vin -1.5t0 5.5 v
Input Voltage(during programming) Viera 22.5 v
Output Voltage(during programming) Voprg -0.5 to +22.5 v
Input Current [ -20 mA
Input Current {durlng programming) ! pRG +270 mA CER '%—"_'EE,E_,&"%AGE
Output Current | out +100 mA
Output Current {during programming) | oPraG +75 mA R
-65 to +150 :
Storage Temperature CERAMIC Tsg o °c .
PLASTIC -40 to +125
Output Voltage Vour -0.5t05.5 N
CERAMIC PACKAGE

NOTE: Permanent device damage may occur if the above Absolute LCC-28C-A01

Maximum Ratings are exceeded. Functional operation should be

restricted to the conditions as detailed in the operational sections of This device contains circuilry to protect the

this data sheet. Exposure to absolute maximum rating conditions for 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.

extended periods may affect device reliability.

Copyright © 1988 by FUJTSU LIMITED
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PIN ASSIGNMENT
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PAD CONFIGURATION

02 03 ] NC 04 05 06

GND

MB71C44 MODE SELECTION

MODE CE1 Output O+~ Os
READ Vie Dour
CHIP-DISABLE Vin HZ
WRITE PVce HZ

HZ high-impedance

Dour memory answer

PVce 20V (see programming information)

VeelPVeo
A5 AS A7 NC A8 A9
/ al 3| 2| 1282726 \
5 25
6 24
7 23
8 TOP 22
VIEW
9 21
10 20
1 19
\ 121314 |15 16|17 | 18 /

A10
CE(PV¢g)
A11

A12

NG

o8

o7
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Fig. 1t — MB71C44 BLOCK DIAGRAM

Ao o—

A1 O—

A2 O—

Az O——

Ay O— > 65536 BIT

As O— apDRESS MEMORY CELLS

As O—— BUFFERS

Ay O—

Ag O—

Ag O—

o] Y.

A1 O—

Az O——— p MULTIPLEXERS

CE O— CHIP : >

ENABLE OUTPUT BUFFERS
Qg 07 Og O5 O4 O3 O, Oy
CAPACITANGCE (1 - 1Mhz, Veos 45V, Vi = 42V, To= 25 °C)
Values
Parameter Symbol Unit
Min Typ Max

Input Capacitance [of} 10 pF
Output Capacitance Co 15 pF
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GUARANTEED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage Vcc 4.75 5.0 5.25 v
Input Low Voltage \n 0 - 0.8 v
Input High Voitage Vi 2.0 _ 5.5 v
Ambient Temperature Ta 0 - 75 °C
DC CHARACTERISTICS
(Full guaranteed operating conditions unless otherwise noted)
Parameter Symbol Min Typ Max Unlt
Input Leakage Current (Viy = 5.5V) In 40 LA
Input Load Current (V, = 0.45V) I -250 MA
foL = 10mA 0.45
Output Low Voltage Vo
lol = 16mA 0.50 v
Qutput Leakage Current (Vo = 2.4V, chip disabled) Lo 40 nA
Qutput Leakage Current (Vo= 0.45V, chip disabled) I ow -40 HA
Input Clamp Voltage { Iy = ~18mA) Vic -1.2 \'
Power Supply Current (VIN = OPEN or GND) I co 40“ 60 mA
Qutput High Voltage ( Iy = ~2.4mA) Vo | 2.4 v
Output Short Circuit Current (Vo= GND) los * -15 -60 mA

Note: * Denotes guaranteed characteristics of the output

hlgh_—level (ON) state when the chip Is enabled

(Vce = 0.4V) and the programmed bit is addressed.

These characteristics cannot be tested prior to

** This value denote conditions at T 4=25°C and
Vee = +5.0V

programming, but are guaranteed by factor testing.

INPUT CONDITIONS

Fig. 2 — AC TEST CONDITIONS

Amplitude . ................... ..... oV to 3V
Rise and Fall Time ........ 5ns from 1V to 2V
Frequency ........................... 1MHz

MB71C44

Ry Rz C

tan 13000 | 600 | 30pF
tois 3000 [ 6000 [ 30pF
ten [3000 | 6000 | 30pF
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AC CHARACTERISTICS

(Full guaranteed operating conditions unless otherwise noted)

MB71C44-35 MB71C44-45
Parameter Symbol Unit

Typ Max Typ Max
Access Time (vla address input) taa 25 35 25 45 ns
Output Disable Time tDIS 15 25 15 30 ns
Output Enable Time tEN 15 25 15 30 ns

OPERATION TIMING DIAGRAM

ADDRESS INPUT 1.8V 1.5V
A\
CE Y
CHIP ENABLE INPUT

tAA

v on pm————
OUTPUT 1.5v 1.5V
VoL ——— s 200 . e e N e o e e e s o e o
Vi
CHIP ENABLE INPUT 1.8V 1.8V
CE Vi
t
EN
VY oH tois
1.5V
OUTPUT VoL 0.5V
Vou |
Note: Output disable time Is the time taken for the output to are taken enable. The high resistance state is
reach a high resistance when some of chip enables is defined as a point on the output waveform equal to a
taken disable. Output enable time is the time taken for AV of 0.5V from the active output level,

the output to become active when all of chip enables
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n INPUT/OUTPUT CIRCUIT INFORMATION

INPUT
In the Input circuit, Bi-CMOS TTL circuit Fig. 3 - MB71C44 INPUT
technology is used to achieve high-speed
operation. A PNP transistor In the first stage of
input circult remarkably improves input high/low
current characteristics. Also, the Input circuit
Includes a protection diode for reliable operation.

-
THREE-STATE OUTPUT
A “three-state” output is a logic element which
has three distinct output states of ZERO, ONE
and OFF (wherein OFF represents a high Input -

impedance condition which can nelither sink nor
source current at a definable logic level).
Effectively, then, the device has all the desirable
features of a totem-pole TTL output (e.g., g > *
greater noise immunity, good rise time, line
driving capacity), plus the ability to connect to

bus-organized systems.

In the case where two devices are on at the
same time, the possibility exists that they may
be in opposite low impedance states simultane-
ously; thus, the short circuit current from one

enabled device may flow through the other
enabled device. While physical damage under
these conditions Is unlikely, system noise prob- Fig. 4 - MB71C44 QUTPUT
lems could result. Therefore, the system
designer should consider these factors to ensure

that this condition does not exist. —‘ -

Also In the output circuit, Bi-CMOS TTL circuit
technology is used to achleve high-speed
operation.

Data " d
CE
_‘ -— Output
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TYPICAL CHARACTERISTICS CURVES

Fig.5-1 g INPUT CURRENT
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Fig.7-loy OUTPUT HIGH CURRENT
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PROGRAMMING INFORMATION

FUJITSU PROM TECHNOLOGY

The Fujitsu MB71C00 series Is the
junction-shorting BI-CMOS PROM.
A memory cell conslsts of a pro-
grammable slement of a PN diode
and a vertically connected PNP
transistor.

The current blocking state of the
reverse diode is changed to the
current conducting state of the
shorted-junction diode by program-
ming. The programming element of
the PN diode uses the N* and P*
diffusion layer, the PNP transistor

uses a P* diffusion layer, an N*
epitaxial layer, and a P~ sub-
strate(Fig. 5).

Each memory cell Is divided by

passive Isolations named U-FOX
(U-groove isolation with thick Field
OXide process).

The vertical structure of the junction-
shorting memory cell makes a high
packing density possible.

In programming, reverse current
pulses are applied to the cathode of
the PN diode. This increases the
temperature at the junction. When
the temperature reaches the point
where the silicon and aluminum form
a sutectic diffuses from the surface
of the metal-silicon contact region to
the anode of the PN diode, and
results In junction shorting. This
program technique was therefore
named “Diffused Eutectic Aluminum
Process” (DEAP).

Once the Junction Is shorted, the
power dissipation at the Junction
decreases to less than one fifth, and
the temperature decreases. This
drop in temperature stops further
diffusion of the eutectic, and pro-
tects the PNP transistor from de-
struction,
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Fig. 5 - PROGRAMMED CELL (CROSS SECTION)

Si0,

_/

Ne—

Cover Grass

Epitaxial Layer (N)

L£|\Alumlnum/|1_|
IR ST e

Burled Layer {N*)

Polysilicon

Substrate (P~}

Programmed by DEAP( Diffused Eutectic Aluminum
Process)

Fig. 6 - INTERNAL PROGRAMMING CIRCUIT
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PROGRAMMING INFORMATION (continued)

SPECIAL FACTORY TESTING

Extra rows and extra columns of test
cells, plus additional circuitry bullt into the
PROM chip, allow Improved factory
testing of DC, AC and programming
characteristics. These test cells and test
circuitry provide enhanced correlation
between programmed and un-
programmed circults in order to guaran-
tee high programmability and reliability .

PRQGRAMM|NG {In electrical view)

The device is manufactured with outputs
fow (positive logic “zero”) in all storage
cells. An output at the selected cell is
changed to high (logic “one”) by pro-
gramming.

As shown In Flg. 6, transistors, Q1 and
Q2, are turned on to select the desired
bit for programming by using thirteen
address inputs. By applying the PVce
pulse voitage, the chip is disabled and

DC SPECIFICATIONS (Ta = 25°C)

transistor Q3 is held off. Then, a
train of programming pulses applied
to the desired output flows through
transistor Q2 and memory cell into
transistor Q1. This programming
current changes the programmable
element to the conducting state.

The pulse train Is stopped and two
additional programming pulses are
then applied to assure that the
slement is programmed properly, as
soon as the output voltage indicates
that the selected cell is in the logic
“one” state. One output must be
programmed at a time since the
internal decoding circuit is capable of
sinking only one unit of programming
current at a time.

VERIFICATION

After the device has been pro-
grammed, the correct program pat-
tern can be verified when all of chip

enables are taken snable. To guaran-
tee full supply voltage and full
temperature range operation, a pro-
grammed device should soyge
2.4mA atVo=2.4VandV =7.0Vat
25°C ambient temperature.

LIABILITY

Fujitsu utilizes an extensive testing
procedure to ensure device perform-
ance prior to shipment. However,
100% programmability is not guaran-
teed, and it Is imperative that this
specification be rigorously adhered to
in order to achieve a satisfactory
programming vyield. Fujitsu will not
accept responsibility for any device
found defective if it was not pro-
grammed according to this specifica-
tion. Devices returned to Fujitsu as
defective must be accompanied by a
complete truth table with clearly
indicated locations of supposedly
defective memory cells.

Parameter Symbol Min Typ Max unit
Input Low Voltage \ ] 0.8 v
Input High Voltage Vin 2.0 5.25 v
6.7 7.0 7.3 v
Power Supply Voltage PVee
4.75 5.0 5.25 v
Programming Pulse Current lpRaG 70 75 mA
PVee Pulse Voitage PVee 20 20 22 v
Programming Pulse Clamp Voitage Verag 20 20 22
PVeg Pulse Clamp Current Plce 230 260 mA
Reference Voltage for a Prog. “1" VRer 1.0 1.5 2.4 v
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PROGRAMMING INFORMATION (continued)

AC SPECIFICATIONS (Ta = 25°C)

Parameter Symbol Min Typ Max Unit
Programming Pulse Cycle Time teve 40 50 60 us
Programming Pulse Width tpw 10 1 12 us
Programming Pulse Rise Time t @ - - 2 ps
PVce Pulse Rise Time t. @ - - 2 s
PVcc Pulse Rise Time t ) - - 2 s
Programming Pulse Fall Time t (5) - - 2 us
PVqe Pulse Fall Time t, (6 - - 2 us
PV Puise Fall Time te - - 2 us
Address Input Set-up Time tsa 2 - - us
Chip Enable Input Set-up Time tse 2 - - us
PVeg Set-up Time tsp(ﬁ) 4 - - ps
Address input Hold Time ta 2 - - us
Chip Enable Input Hold Time e 2 - - ps
PV Hold Time t e 2 - - us
PV Pulse Traiing Edge to Read Strobe Time tpr!1® 10 - - us
Programming Pulse Number - - - 100 Times
Programming Time/Bit - 120 150 6120 ps/bit
Additional Programming Pulse Number - 2 2 2 Times

e e G Em Ny

(3) From 1V to 19V. ’ (8) From PVce pulse 19V to programming pulse 1V.

(4) From 5.2V to 6.8V. (9) From programming pulse 1V to PV pulse 19V

(5} From 13V to 1V (400€) load). (10) From PV . pulse 1V to read strofé.
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PROGRAMMING INFORMATION (continued) n

TYPICAL WAVEFORMS

/__J_"\_J

ADDRESS

PVee Sc §ﬁ2
PROGRAMMING
PULSE l

teye—

PROG. PULSES ADDITIONAL PROG.

PULSES
READ STROBE fL n ﬂ ﬂ

ONE DETAILED PROGRAMMING CYCLE

PVeo 6.8V 6.8V
5.2V. 5.2V
tr tr
1ovf N 1ov
PVce
1 - - 1V

te i
19v 19 \[
PROGRAMMING 15¢ tow 18V
PULSE
[ tsP 1 tr ul tHR)

READ STROBE ._‘PH-M X 1.5V
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n PROGRAMMING INFORMATION (continued)

PROGRAMMING PROCEDURE
1. Apply power; Voe= PVan GND =
oy ‘cc cc

2. Select the desired bit.

3. Read the output to confirm the
voltage Vo = low. {In the case of
Vo = high, select the next de-
sired bit. )

4. Apply a 20V pulse voltage to the
PV input.

5. Apply a programming pulse with
amplitude of 62.5mA and dura-
tion of tpw(ﬂuS) after a delay
of top (41S).

6. Reag the output V,after a delay
of tog (101S).

a) In the case of V5 = low, re-
peat steps “4”,“5" and “6"
with cycle time of teve
(508)

b) In the case of \, = high, ap-
ply 2 additional programming
pulses to provide a highly re-

\ liable memory cell.

7. Select the next desired bit after

a delay of t,,(2uS}.

Note
1) Programming must be done
bit by bit.
2) Ambient temperature during
programming must be room
temperature. {25°C +2°C)
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Fig. 7 - PROGRAMMING FLOW CHART
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PACKAGE DIMENSIONS

Standard 24-pin Ceramic (Cerdip) DIP (Suffix: ~Z)

WA e
FUJITSU
R

24-LEAD CERAMIC (CERDIP) DUAL~IN-LINE PACKAGE

(Case No.: DIP-24C-C01)
l0B 1015°
R.025(0.64) !
REF +.020 0+015 |
520006 %0010 B00(15.24}REF
“321«)5! +0.38,

0.15 '(‘5490 s)

N

L I I O D O

+.040, +1.02.
12617 5031.787 33)‘4

©.25°3 3%
—= r.‘ 00(2.54)MAX
[ H
230(5.84IMAX
[ 134:.014
f3.40!0.353
]
100:.010 032(0.81) |
12.5410.25) ™F ‘ | 032:01%10.81°25%)
1.100(27.94)REF 7"013‘ 003
.052+.010 Dimensions in
f1azc025) - o 46'0 ,3’ inches (millimaters]

©1986 FUIITSU LIMITED D24008SC3

Standard 24-pin Ceramic (Cerdip) DIP (Suffix: -Z)

24-LEAD CERAMIC (CERDIP) DUAL-IN-LINE PACKAGE
(Case No.:

DIP-24C-C04)

R 025(0.64) f f f }
REF | ]
288" 000 .319:,006
1O e0:0.18) 300(7.62) TYP
n 32°33%)
+.027
11937013 0107328
! —— - o0,
(30.30° 055

+8.10,
10255 80

— I— — 065{1 66IMAX

[ |
230(5.84IMAX
I
.134: 014
(3.40:0.36)
.100:.010 ’I 032(0.81) ] . 032018
(254:0.26) ToTYR ; 0.46,
| | 10817550
1.100(27. 94IREF ‘ +-003
.052:.010 N BRIl
{1.32:0.25) +0. ‘3 Oi i
(04675 05 inchor (millimatars)

©1987 FUSNTSU LIMITED D24016S-3C
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PACKAGE DIMENSIONS

Standard 24-pin Plastic DIP (Sufiix: -P)

24-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(Case No.: DIP-24P-M02)

\

© 1988 FUJITSU LIMITED D240155-2C

=T 15°MAX
O mMran r
INDEX-1
j O vty -
INDEX-2
g
U000 T OggIOog /
1 1891».008
—— 010+.002
0207330 10.25:0.05)
.020
.050(1,27) 03979
ey 0127 0
MAX 10.9879:5%)
11965(4 96IMAX
K VTL -
IR
L118{3.00IMIN
100(2.54) | 020 ! e
il . i 4+, ‘
e - g ‘-l 018:.003 020(0.51)1MIN Dimensions in
(1.50*3-59; {0.45:0.08} inches [milfimete
R +]

Standard 24-pin Plastic DIP (Suffix: -P)

24-LEAD PLASTIC SKINNY DUAL IN-LINE PACKAGE
{CASE No.: DIP-24P-M03)

ke Tl e T e T e B i B O e B W

INDEX-1 .

@)

U Ao o7 O G 6 O3 T o -

1707008

.260+.010
16.60:0.25)
INDEX-2—]

+0.20
(29.7210:2%)

— = =034 92(0.8670:50)
172(4.36)MAX
.050(1.27}
MAX 118(3.00MIN
+.020
7.100«2.54)] 0507 B 018£.003  520{0.51)MIN
TYP “'2723-50) 10.46+0.08}

© 1988 FUNITSU LIMITED D240178-3C

010z,
(0.25+0.05)

—j—IS"MAX

.300{7.62)
TYP

002

Dimensions in
inches (millimeters}
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PACKAGE DIMENSIONS

Standard 24-pin Ceramic (Metal Seal) FPT (Suffix: —CF)

R

MB71C44-35 FUJITSU
MB71C44-45  [HIRHMMAN

(Case No.:

© 1988 FUJITSU LIMITED F24006S-2C

.275:.025
(6.99:0.64)
.907(2:
400,007
(10.16:0.18)
Ii‘DEX AREA
.275£,026
(6.99:0.64)
050(1.27) _’j X
I3 (0.43°0:98)
550:.005 0% 031(0.79)
{13.97:0.13} MAX
.600:.012 -
(15.24:0.30)

24-LEAD CERAMIC (METAL SEAL) FLAT PACKAGE
FPT-24C-A01)

.01010.25)

MIN

i
.280(7.11)
TYP

+.002

.005_ 501

+0.051

(0.12773:950)
{2.16+0.38)

Dimensions in inches
{millimeters)

Standard 28-pad Ceramic (Metal Seal) LCC (Suffix: -CV)

(Case No.:

MAX

*Shape of Pin No.1 index: Subject to change without notice

© 1988 FUJITSU LIMITED C28002-5C

28-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
LCC-28C-A01)

0.85(2.16)TYP
R.
C.04011.0TYP . 2%‘;‘::‘3-52"’”“ 1 LeseuanTve
(3PLCS)
N\ 050:.006
(1.27:0.15)
| o
*PIN NO.1 INDEX — FJ+PIN NO.1 INDEX [
= ) —
i e P [ 300(7.62)TYP
= b} —
= P -
= =) =3
> 7 NERERERERDD.
010 o4001.02) 2o 005 CO15038TYP
| || 0252
A50-005 o Tve 10.6420.13) .075(1.905)TYP
(1437523 -06001.52) 1050+.006
oae2.16) (1.27£0.15)
AAX .300(7.62)TYP —1

Dimensions in
inches {miliimeters}
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