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PROGRAMMABLE SCHOTTKY 256-BIT READ ONLY MEMORY

SCHOTTKY 256-BIT DEAP PROM (32 WORDS x 8 BITS)

The Fujitsu MB7111 and MB7112 are high speed Schottky TTL electrically field programmable
read only memories organized as 32 words by 8-bits. With uncommitted collector outputs
provided on the MB7111 and three-state outputs on the MB7112 memory expansion is simple.

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

The sophisticated passive isolation termed SVG (Shallow V-Groove) with thin epitaxial layer
e pin P ; CERAMIC PACKAGE

and Schottky TTL process permits minimal chip size and fast access time. DIP-16C-C02

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 results in extremely high programmability.

e Single +5V supply voltage. e Fast access time, ////é//;/%\
o Low current PNP inputs. Y: 15 ns typ, 20 ns max. VM/%//%///;&///%N}\{\
® Power supply current: H: 15 ns typ, 25 ns max. "'\\«@”/ﬁ%é;;}%,:\f/(\\\)\\\\f\\\,}«/ﬁ{\

100 mA max. (E/H/Y) E: 15 ns typ, 35 ns max. \\\\\\\\\\\\((//////A\\\\\\\?\,,/N{l

; L: 35 ns typ, 50 ns max. P
40 mA max. (L)
. . e TTL compatible inputs and outputs.

¢ rp(arl?;;ﬁty high - programmability - and ® Open collector outputs (MB7111) PLAFSPTI!C: ;:Ag:nl(()QGE
e Programming by DEAP (Diffused : 8-state outputs (MB7112)

Two chip enable loads for simplified
memory expansion.

o JEDEC approned pin out
ABSOLUTE MAXIMUM RATINGS (see NOTE)

Eutectic Aluminum Process).

Parameter Symbol Value Unit
Power Supply Voltage Vee -0.510+7.0 v
Power Supply Voltage (during programming) Veee -0.5t0+7.5 \'
Input Voltage Vin -15t0455 v PLAST'C PACKAGE
Input Voltage {during programming) Viere 225 \ DIP-16P-M04
Output Voltage (during programming) Vorra -0.510 +22.5 v
Input Current in -20 mA
Input Current (during programming) liprg +270 mA
Output Current fout +100 mA
Output Current (during programming) lorrg +150 mA
Ceramic —6510 +150
Storage Temperature Tsia *C CERAMIC PACKAGE *
C —401to +125
Plastic it LCC-20C-F02
Output Voltage Vour -0.510 Ve v
NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings This device contains circuilry 1o protect the inputs against
are exceeded. Functional operation should be restricted to the conditions as fza:ﬂg: f::;o‘:'g‘h ﬁ'ﬁrﬁaﬂm{ ;.f“éﬁ'i:f:a *:g‘":\:':é
> > 7 " ! i
detailed in the operda_tl_onalfsectlons dgé this céata she?ft. Exposure }_o tf_ult;solute application of any voftags higher than maximum rated
maximum rating conditions for exten periods may affect device reliability. voltages to this high impedance Gircult.
Quick Pro™ is a trademark of FUJITSU LIMITED
Copyright ©1990 by FUJITSU LIMITED 1
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MB7111E/H

MB7112E/H/Y
MB7111L
MB7112L
PIN ASSIGNMENT PAD CONFIGURATION
Vee(PVee)
N\
o ] 16 | ] Veo(PVec) 0, 0, NC | EE(PVer)
() I | ] T
o ] 15 [ v HEHEN ) CHOY
F— L—J r="
o[ e o[7] [a]»
o.]s | 117 | A
o, 4 A e -
D TOP VIEW ? :J NCl 6 1 TOP VIEW 16 | NC
Os D 12 : A, Os '71 Lrs A
L —4 =1
o [ 1 ] a el el R
= Jap I
ano [] 9 :] s S | NC G A
GND

MODE SELECTION

Mode CE Output 01 ~ 08
READ Vi Dour
CHIP-DISABLE Vin Hz
WRITE PVee Hz

Dour Memory anser
Hz :  High-impedance
PVce 20 V (See programming information)
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MB7112L
Fig.1 — MB7111/7112 BLOCK DIAGRAM
Ao O—
AO———
A.OQ———] ADDRESS 256 (32 x8) BIT
: BUFFERS :> MEMORY CELLS
As O——
AcO———
CE4(PVce)O—] CHIP ENABLE ). | OUTPUTS
OB 07 OG 05 04 03 02 O!
CAPACITANCE (1= 1MHz, vec = +5V, Vin= +2V, Ta= 25°C)
Parameter Symbol Min Typ Max Unit
Input Capacitance C 10 pF
Output Capacitance Co 12 pF

This Material Copyrighted By Its Respective Manufacturer
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GUARANTEED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 475 5.0 5.25 \
Input Low Voltage Vie 0 08 \
Input H:gh Voltage Vin 20 55 V)
Ambient Temperature Ta 0 75 °C

DC CHARACTERISTICS

(Full guaranteed operating conditions unless otherwise noted)

Parameter Symbol Min Typ Max Unit
Input Leakage Current (V= 5.5V) In 40 HA
Input Low Current (V= 0.45V) le -250 KA
IOL =10 mA 0.45
Output Low Voltage Vou \
lQL =16 mA 0.50
Output Leakage Current
(Vo= 2.4V, chip disabled) MB7111 low 40 pA
Output Leakage Current i 40 pA
(Vo = 2.4V, chip disabied) MB7112 o
Output Leakage Current MB7112 low 40 uA
(Vo =0.45V, chip disabled)
Input Clamp Voltage (I = —18 mA) Vic -1.2 v
Power Supply Current By | 70 100
(Vin = OPEN or GND) y cc " mA
25 4
Output High Voltage B7112 Vou* 24 Vv
(lo = —2.4 MA) M o '
Qutput Short Circuit Current .
MB7112 I -15 mA
(Vo= GND) os —60

Notes: *1. Denote guaranteed characteristics of the output high-level (ON) state when the chip is enabled (V¢e =0.4V) and the programmed bit
is addressed. These characteristics cannot be tested prior to programming, but are guaranteed by factor testing.

*2. This value denotes conditions at T, = 25°C and V¢c = +5V.
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MB7112L
Fig. 2 - AC TEST CONDITIONS
LOAD CONDITION
_Jr' Vee MB7111/MB7112
INPUT CONDITIONS >4 R R c
Amplitude......................... 0V to 3V S R ! 2 =
Rise and Fall Time........... 5ns from 1V to 2V o tan 300Q 600Q 30pF
Frequency............ccocce. 1MHz d tois 300Q 600Q 30pF
: C 2R tew 3000 | s00q 30pF
l<qd
(Full guaranteed operating conditions unless otherwise noted)
E H Y L
Parameter Symbol Unit
Typ Max Typ Max Typ Max Typ Max
Access Time (via address input) taa 15 35 15 25 15 20 35 50 ns
Output Disable Time tois 15 25 15 20 15 20 20 30 ns
Output Enable Time ten 10 20 10 20 10 15 20 30 ns

Note: Using Wired-OR outputs, this value is equivalent to the output enable time (ten) of the device.

OPERATION TIMING DIAGRAM
V!H
ADDRESS INPUT X 1.5V X 1.5V
Vi
Eé VIH
CHIP ENABLE INPUT \
Vi
— tan —_—] tan
r X X X “ VOH
OUTPUT 1.5V 1.5V
——————---—J - G GED GED GED GED G G GED ST VOL
VIH
CHIP ENABLE INPUT . 1.5V
ot Y
tois ten
OuTPUT 1.5V
Vo 05 VoL
Note: Outputdisable time is the time taken for the output to reach a high enable goes low. The high impedance state is defined as a point
impedance state when chip enable goes high. Output enable on the output waveform, thatis 0.5V from the active output level.

time is the time taken for the output to become active when chip

This Material Copyrighted By Its Respective Manufacturer
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INPUT/OUTPUT CIRCUIT INFORMATION

INPUT

In the input circuit, Schottky TTL circuit tech-
nology is used to achieve high-speed opera-

Fig. 3 -MB7111/7112 INPUT

tion. A PNP transistor in the first stage of input

circuit remarkably improves input high/low cur-
rent characteristics. Also, the input circuit in-
cludes a protection diode for reliable opera-
tion.

Input O—=e ‘K

OPEN-COLLECTOR OUTPUT

Open-collector output is often utilized in high
speed applications where power dissipation
must be minimized. When the device is
switched, there is no current sourced from the

supply rail. Consequently, the current spike

normally associated with TTL totempole out-

puts is eliminated. In high frequency applica- Fig. 4 - MB7111L/7112L INPUT

tions, this minimizes noise problems (false trig-
gering) as well as power drain. for example,

the transient current (low impedance high-
level to low impedance low-level) is typically
30mA for the MB7112 (3-state) compared to
OmA for the MB7111 (open-collector).

Input O—¢ K
THREE-STATE OUTPUT Y\‘

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

pedance condition which can neither sink nor

source current at a definable logic level.) Effec-

tively, then, the device has all the desirable

features of a totem-pole TTL output (e.g., Fig.5 - MB7111 OUTPUT
greater noise immunity, good rise time, line

driving capacity), plus the ability to connect to

bus-organized systems. %

If two devices are on at the same time, the pos-
sibility exists that they may be in opposite low
impedance states simultaneously, with short

circuit current from one enabled device. While 1 K ouTPUT
physical damage under these conditions is un-
likely, system noise problems could result.
Therefore, the system designer should ensure i;
>

that this condition does not exist.

This Material Copyrighted By Its Respective Manufacturer
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INPUT/OUTPUT CIRCUIT INFORMATION (Continued)

In the output circuit, Schottky TTL circuit tech-
nology is used to active high-speed operation. Fig. 6 — MB7112 OUTPUT

A PNP transistor in the output circuit de-

creases the load on the Chip Enable circuit.

\AAJ

SR

% OUTPUT
>
>
>
TYPICAL CHARACTERISTICS CURVES
Fig. 7 — hma INPUT CURRENT Fig. 8 — inc INPUT CURRENT
vs. VN INPUT VOLTAGE vs. Vin INPUT VOLTAGE
Ta=25°C Ta=25°C
0 0
- =4 s =7
g = 5% g =
?} % o < Vo = 4.5V E 3 o < Vee = 4.5V
L7 Voo = 5.0V oy Voo = 5.0V
g g:: Voc = 5.5V E La‘:" Vec = 5.5V
235 a XL
§O _20 5° 20
- g
=30 —30
-1.0 [+] 1.0 2.0 -1.0 o] 1.0 2.0
Vin, INPUT VOLTAGE (V) Vin, INPUT VOLTAGE (V) *
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TYPICAL CHARACTERISTICS CURVES (Continued)

Fig. 9 — lo. OUTPUT LOW CURRENT Fig. 10 — lon OUTPUT HIGH CURRENT
vs. Voo OUTPUT LOW VOLTAGE vS. Vo OUTPUT HIGH VOLTAGE
L

/

Tam=25°C Tam 26°C
Vee = 5.0V A

2
o

//

€ E
= =
3 3
:
3 3 7/ Voo = 4.5V
< T / \ Ve = 5.0V
9 % / N\ Vee = 5.5V
= =
Z 2 2 -0
S [
3 3
3 3
°g 200 400 600 0 1 2 3 4 5 6 7
Voo, OUTPUT LOW VOLTAGE (mV) Voun, OUTPUT HIGH VOLTAGE (V)
Fig. 11 - taa ACCESS TIME Fig. 12 — taa ACCESS TIME
vs. AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE
60 60
g, ’g\ -
— ‘/
w
= N /
& = Ve = 4.5V
% ®
w Ve = 5.0V
8 S . Voo = 5.5V
< < = —
3 3
MB7111 MB7111L
0 L 0 1
0 50 100 ~50 0 50 100
Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C)
Fig. 13 — taa ACCESS TIME Fig. 14 — taa ACCESS TIME
vs. AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE
60 60
fg ’g Vee = 4.5V
~ -~ Ve = 5.0V
w g /vcc- 55V
E 40 Ve = 4.5V = 40 j
@ Vec = 5.0V \ @ T~ "]
oy Voo = 5.6V \ )
[3)
O [&]
< 2 < 2
3 3
MB7112 MB7112L
4] A 0 L
0 50 100 —50 0 50 100
Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C)
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TYPICAL CHARACTERISTICS CURVES (Continued)

tos, DISABLE TIME (ns)

tois, DISABLE TIME (ns)

ten, ENABLE TIME (ns)

This Materi al

Fig. 15 — tos DISABLE TIME
vs. AMBIENT TEMPERATURE

MB7111
-50 0 50 100
Ta, AMBIENT TEMPERATURE (°C)

Fig. 17 — tos DISABLE TIME
vs. AMBIENT TEMPERATURE

MB7.112
-50 0 50 100
Ta, AMBIENT TEMPERATURE (°C)

Fig. 19 — tex ENABLE TIME
vs. AMBIENT TEMPERATURE

T
MB7111

;Vcc = 4.5V Vee = 5-5V!

-50 0 50 100
Ta, AMBIENT TEMPERATURE (°C)

tois, DISABLE TIME (ns) tois, DISABLE TIME (ns)

ten, ENABLE TIME (ns)

Fig. 16 — tos DISABLE TIME
vs. AMBIENT TEMPERATURE

60
40
y Ve = 4.5V
Voo = 5.0V
[, Vec =55V
2 ———r
MB7111L
0 Il
-50 o] 50 100

Ta, AMBIENT TEMPERATURE (°C)

Fig. 18 — tois DISABLE TIME
vs. AMBIENT TEMPERATURE

MB7112L
-50 0 50 100
Ta, AMBIENT TEMPERATURE (°C)

Fig. 20 - tex ENABLE TIME
vS. AMBIENT TEMPERATURE

o Vec =45V
'/ Vee = 5.0V
Vee = 5.5V

Z

MB7111L
-50 ° 50 100
Ta, AMBIENT TEMPERATURE (°C)
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TYPICAL CHARACTERISTICS CURVES (Continued)

DELAY TIME INCREASE (ns)

DELAY TIME INCREASE (ns)

10

This Materi al

tex, ENABLE TIME (ns)

Fig. 21 — tex ENABLE TIME
vs. AMBIENT TEMPERATURE

J
MB7112

60
40

Voo = 4.5V

Vg = 5.0V
2 Vog = 5.5V

°% 0 50 100

Ta, AMBIENT TEMPERATURE (°C)

Fig. 23 ~ DELAY TIME INCREASE
vs. CL. LOAD CAPACITANCE

T
MB7111
60
40
ADD. 10ty DELAY /
20
~—
_/./Aoo‘ 10 tey DELAY
0 A A
0 100 200 300

C., LOAD CAPACITANCE (pF)

Fig. 25 — DELAY TIME INCREASE
vs. CL LOAD CAPACITANCE
T

MB7112

ADD. to taa DELAY!
20 /

ADD. 10 tgy DELAY
1 1

o] 100 200 300
C., LOAD CAPACITANCE (pF)

ten, ENABLE TIME (ns)

DELAY TIME INCREASE (ns)

DELAY TIME INCREASE (ns)

Fig. 22 — texn ENABLE TIME
vs. AMBIENT TEMPERATURE

T
MB7112L
60
40
Ly Vee = 4.5V
ly Vec = 5.0V
Veo = 5.5V
20
e
0
-50 0 50 100

Ta, AMBIENT TEMPERATURE (°C)

Fig. 24 - DELAY TIME INCREASE
vs. C. LOAD CAPACITANCE
]

MB7111L

tan DELAY\/'
20

// g
10 > AN

ten DELAY
1

o] 100 200 300
C., LOAD CAPACITANCE (pF)

Fig. 26 — DELAY TIME INCREASE
vs. CL LOAD CAPACITANCE
I

MB7112L

ten DELAY
|

20 tan DELAY.

N

[+] 100 200 300
C., LOAD CAPACITANCE (pF)
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PROGHRAMMING INFORMATION

S
RO

FUJITSU PROM TECHNOLOGY

The Fujitsu MB7100 series is the junction-
shorting Schottky PROM. A memory cell con-

sists of a programmable element of a PN diode
and a vertically connected PNP transistor. The Wu_

current blocking state of the reverse diode is

Fig. 27 - PROGRAMMED CELL (CROSS SECTION)

changed to the current conducting state of the
shorted-junction diode by programming. The
programming element of the PN diode uses
the N+ and P+ diffusion layer, the PNP transis-
tor uses a P+ diffusion layer, an N+ epitaxial
layer, and a P- substrate (Fig. 27).

Aluminum

=
52
5
Y
e
i

»
L

Epitaxial Layer (N)

LA

e i R —

2 Eachwordlineislandis divided by passive iso- Buried Layer (N-)

2 lations named IOP (Isolation by Oxide and =
Poly-silicon), and each memory cell in the Substrate (P-)

same island is divided by the passive isolation
named SVG (Shallow V-Grove). The vertical

truct f the junction-shorti Il
struciure of ihe junclion-shorting memory ce Programmed by DEAP (Diffused Eutectic

makes a high packing density possible. Aluminum Process)

In programming, reverse current pulses are
applied to the cathod of the PN diode. This in-
creases the temperature at the junction. When

Fig. 28 — INTERNAL PROGRAMMING CIRCUIT

the temperature reaches the point where the
silicon and aluminum form a eutectic, the

metal-silicon contact region to the anode of the
PN diode, and results in junction shorting. This

eutectic diffuses from the surface of the the 7&

program technique was therefore named “Dif- @
fused Eutectic Aluminum Process” (DEAP). Programmable O
Once the junction is shorted, the pcﬁwer dissi- Element @ ‘ OUTPUT
pation at the junction decreases to less than
one fifth, and the temperature decreases. This
drop in temperature stops further diffusion of
the eutectic, and protects the PNP transistor Ao Q,

from destruction. Ad T

SPECIAL FACTORY TESTING = =

Extra rows and extra columns of test cells, plus Q;
additional circuitry built into the PROM chip, al-
low improved factory testing of DC, AC and CE 4> —L
programming characteristics. These test cells
and test circuitry provide enhanced between

I __ T ——
S s
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PROGRAMMING INFORMATION (Continued)

>

12

This Materi al

programmed and unprogrammed circuits
in order to guarantee high programmability
and reliability.

PROGRAMMING (in electrical view)
The device is manufactured with outputs
low (positive logic “zero”) in all storage
cells. An output at the selected cell is
charged to high (logic “one”) by program-
ming.

As shown in Fig. 28, transistor Q is turned
on to select the desired bit for programming
by using five all address inputs. By applying
the PVcepulse voltage, the chip is disabled
and transistor Q is held off. Then, a train of
programming pulses applied to the desired
output flows through transistor Q. and
memory cell into transistor Q,. This pro-
gramming current changes the program-

DC SPECIFICATIONS (T, = 25°C)

mable element to the conducting state. The
pulse train is stopped and two additional
programming pulses are then applied to
assure that the element is programmed
properly, as soon as the output voltage in-
dicates that the selected cell is in the logic
“one” state. One output must be pro-
grammed at a time since the internal de-
coding circuit is capable of sinking only one
unit of programming current at a time.

VERIFICATION

After the device has been programmed, the
correct program pattern can be verified by
taking chip enable input low. To guarantee
full supply voltage and full temperature
range operation, a programmed device
should source 2.4mA at Vou = 2.4V and Vee

= 7.0V at 25°C ambient temperature.

LIABILITY

Fujitsu utilizes an extensive testing proce-
dure to ensure device performance prior to
shipment. However, 100% program-
mability is not guaranteed, and it is impera-
tive that this specification be rigorously ad-
hered to in order to achieve a satisfactory
programming yield. Fujitsu will not accept
responsibility for any device found defec-
tive if it was not programmed according to
this specification. Devices returned to
Fujitsu as defective must be accompanied
by a complete truth table with clearly indi-
cated locations of supposedly defective
memory cells.

Parameter Symbol Min Typ Max Unit
input Low Level Vi 0 08 \
input High Level Vin 2.0 5.25 \

P 6.7 7.0 7.3
Power Supply Voltage PVee \
R: 4.75 50 525
Programming Pulse Current lera 120 130 mA
PVce Pulse Volitage PVce 20 20 22 \
Programming Pulse Clamp Voltage Vrra 20 20 22 \
2
PVce Pulse Clamp Current Plce 230 260 mA
Reference Voltage for a Prog. "1” VRer 1.0 1.5 24 A

Copyrighted By Its Respective Manufacturer
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MB7111L
MB7112L

———

IR AL S
R .-5.- SR

AC SPECIFICATIONS (T, = 25°C)

Parameter Symbol Min Typ Max Unit
Programming Pulse Cycle Time teve 40 | 50 60 us
Programming Pulse Width tew" 10 11 12 us
Programming Pulse Rise Time @ - - 2 Hs
PVc: Pulse Rise Time 163 - - 2 us
PVcc Pulse Rise Time 4 - - 2 us
Programming Pulse Fall Time i - - 2 us
PVce Pulse Fall Time e - - 2 us
PV¢c Pulse Fall Time i - - 2 pus
Address Input Set-up Time tsa 2 - - us
PVce Set-up Time tspl® 4 - - us
PVcc Pulse Set-up Time tsv 4 - - us
Address Input Hold Time tha 2 - - us
PVce Hold Time tup(® 2 - - us
PVcc Puise Hold Time thy 2 - - us
PVce Pulse Trailing Edge to Read Strobe Time teg19 10 - - us
Progframming Pulse Number n - - 100 Times
Programming Time/Bit - 120 150 6120 ps/bit
Additional Programming Pulse Number - 2 2 2 Times

Note: (1) Stipulated 2002 load and 15V. (6) From 19V to 1V.

This Materi al

(2) From 1V to 19V (200Q load).
(3) From 1Vito 19V,
(4) From 5.2V to 6.8V.

(5) From 19V to 1V (200 load).

)
8)
9
(10)

From 6.8V to 5.2V.

From PVce pulse 19V to programming pulse 1V.
From programming pulse 1V to PVce pulse 19V.

From PVce puise 1V to read strobe.

R R

SRR R AR
>mw».-.=:>.w-w?mwwk&mwﬁﬁ%s:ﬁ:&,.-...

Copyrighted By Its Respective Manufacturer
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PROGRAMMING INFORMATION (Continued)

TYPICAL WAVEFORMS
. ==Y
ADDRESS '™
Vi

j— p—
1V tha
PVce tsa S W
PROGRAMMING
PULSE S

t
*® e———PROG. PuLSES  ——sa— ADDITIONAL PROG.

READ STROBE l I ;( n n

7

ONE DETAILED PROGRAMMING CYCLE

PV 6.8V # 6.8V
“ 5.2V /"l‘s" '“"}"S 5.2V
5.0y ————72 :
t t
19V 19V
pvcE
1V 1V
] |
t t
19V 19V
15V tow 15V
PROGRAMMING
PULSE
1V .
tsp rfn t | tup '
ter

READ STROBE

..... ,":?y .

= o S S e

14
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PROGRAMMING PROCEDURE

Fig. 29 — PROGRAMMING FLOW CHART
1. Apply power; Vcc = PV¢c, GND = OV.

2. Select the desired bit.
3. Read the output to confirm the voltage Vo
= low. (If Vo = high, select the next de-
sired bit.) Vee SUPPLY
4. Apply a 20V pulse voltage to the PV¢e in- {
put.
5. Apply a programming pulse with ampli- =0
tude of 125 mA and duration of tpw (11 %
us) after a delay of tsp (4 pus). BIT SELECT
6. Read the output Vo after a delay of tpa (10 *
us). n-o
a) If Vo = low, repeat steps “4", “5” and

*6" with cycle time of tcyc (50 ps).

b) If Vo = high, apply 2 additional pro- PROGRAM?

gramming pulses to provide a highly
reliable memory cell.

7. Select the next desired bit after a delay of READ
tua (2 ps).
NO
NOTE:
1) Programming must be done bit by bit.
2) Ambient temperature during program- . APPLY
) b=+ PVee PULSE
ming must be room temperature. (25°C ‘
+2°C
) NO APPLY
PROG. PULSE
VES READ
STOP
NO
n=n+1
YES
APPLY
PVce PULSE
‘ L+
APPLY
PROG. PULSE

15
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PACKAGE DIMENSIONS

Suffix (: -2)

R.025(0.64)
REF

16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No.: DIP-16C-C02)

rl_|l_'ll_|l_l[—If_jf_'jl_]1

J

268

+.013 +.014
. _ 004 '311~.006
+0.33) (7.9 +0.36)

(6.81

-0.10 7 ~0.15
i

f

LLILII_II_II_ILJLILT

+.028 +0.71
760 006(19:30 5 15)

(2.54+0.25)

.050(1.27)MAX

.300(7.62)TYP

+0.10)
—-0.05

(0.25

i

.200(5.08}MAX

© 1988 FUJITSU LIMITED D160125-3C

.134:.014
(3.40£0.36)
.100+, .032(0.81
100+.010 o T\?F(’OS ) 032+.012
(0.81+0.30)
+.002 .700(17.78)REF | 005
-060_ 004 .018_ 003
+0.05 +0.13
(1'52_0_10) (0'46—0.08)

Dimensions in
inches (millimeters)

16
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MB7112E/H/Y
MB7111L
- MB7112L
PACKAGE DIMENSIONS (Continued)
Suffix (: -M)

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M02)

, .089(2.25) MAX

T)
+.010 +0.25 ) (SEATED HEIGH
=400 _ 508(10.15_0 20!
002(0.05) MIN
- (STAND OFF)
)
A HHHAHARH 1 |
307+.016
INDEX (7.80+0.40) ot 016 6.80+040,
o 209+ .012 - 008889 _¢ 20
O/ (5.30+0.30)

AEEERRLE —t e

.018+.004 +.002,, . +0.05
050(1.27) 018 [G[£.005[0.13] ™ 006~ "§570.187 %)

TYP (0.45+0.10)

|
.008(0.20)!

|

I

1

|

I

|

i

| 7.020(0.50),
| .007(0.18)
|

:

L

MAX |
.027(0.68) |
MAX |

.350(8.89) REF

Dimensions in
© 1988 FUJITSU LIMITED F160055-4C inches (millimeters)
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MB7111E/H
MB7112E/H/Y
MB7111L
MB7112L

PACKAGE DIMENSIONS (Continued)

Suffix (: -PF)

16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M04)
770" 898119557 329 \
”“"15°MAX
woex1 [ o e T - —
N I !
AN ‘ !
244+ .010 .300(7.62)
(6.20+0.25) TYP
S S R N L R 4 e
+.012 +.012
03975 ’_.oeo_0 .010+.002
+0.30 +0.30
0997 5°%) (1627 5% (0.25+0.05)
\ .172(4.36) MAX
.118(3.00) MIN
.050(1.27) .100{2.54) .018i,0073 ‘
MAX I Typ ™ 0.46+0.08) .020(0.51) MIN
Dimensions in
® 1988 FUJITSU LIMITED D16033S-2C inches (millimeters)
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MB7111E/H

MB7112E/H/Y
MB7111L
MB7112L
PACKAGE DIMENSIONS (Continued)
(Suffix (: -TV)
20-PAD CERAMIC (FRIT SELL) LEADLESS CHIP CARRIER
{(CASE No.: LCC-20C-F02)
C .040(1.02) 250(6.35) .050(1.27)
TYP(3PLCS) TYP TYP
B 0502.006 %/ 7 R .008(0.20)
// * \\\ | _ (1.27:0.15) E[j l:’ Ij E] Dg/m
PIN NO.1 INDEX — ) “PnNO.INDEX [
25010 085(2.16)
. -.005 — .200(5.08) :‘ TYP
(8.8919:23) b .025+,005
— - [< [ 0:6420.13)
\ — b1 ET
.075(1.91)TYP
7t NGIERERE)
.040(1.02)TYP (.102(;%)(1)2 ; /\c._O;S#O.ﬂ)
060(1.52)TYP 200(5.08)
.100(2.54)MAX e

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

© 1988 FUJITSU LIMITED C200048-2C

Dimensions in
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
copyrights, patent rights or trademarks claimed and owned by Fuijitsu.

Fujitsu reserves the right to change products or specifications without notice.

license under the

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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