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6246827 MITSUBISHI (DGTL LOGIC)

M54700AP, S/P, S-1/P, S-2
M354701AP, S/P, S-1/P, S-2

FIELD PROGRARKPRIABLE READ GNLY MEMORY

62C 04902
MITSUBISHI BIPOLAR DIGITAL ICs

1024-BIT (256-WORD BY 4-BIT)

DESCRIPTION

The M54700AP,S (open collector output) as well as the
MB4701AP,S (three state output} are field programmable
ROM's ‘with fuse links type 1024-bit {256 words X 4-bit)
memories.

FEATURES

® Access time
M54700AP,S-1/M54701AP,S-1 ........... 30ns (Max)
M54700AP,5-2/M54701AP,S-2 ........... 35ns (Max)
M54700AP,S/M54701AP,S ....coeevieninnns 50ns (Max)

® Unique built-in test guarantee circuits a high programm-
ing yield as well as various performance characteristics
after programming.

® Fuse technology is used.

® Memory capacity: 1024 bits (256 words X 4 bits)

® QOutput type MB54700AP,S (open collector output)

M54701AP,S (three state output)

® Output level before programming is high.

® Chip enable pin E;, E, provided for easy expansion of
memory capacity.

@ Input and output are TTL compatible.

® Package is 16-pin DIL ceramic or plastic.

APPLICATION

General purpose, for use in industrial and consumer
equipment

SUMMARY OF OPERATION

The unit consists of an address circuit, decoder circuit,
memory circuit, output circuit, and a chip enable circuit. The
memory cells are structured from fuses and diodes. Data can
be programmed into the PROM by the user using a writer by

The electrical characteristics and programming conditions of the M54700P,S
were changed 10 make the M54700AP,S.

PIN CONFIGURATION (TOP VIEW)
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cutting the fuses of the memory cells. Before programming,
the output level is high. After programming, the output level
becomes low.

The 1024 bit memory is made up of 256 words with 4
bits associated with each word. Through the address inputs
{Ag-Ay) one word out of the 256 is chosen and a 4-bit
parallel output (04-O4)} is obtained.

Input and output threshold voltages are the same as that
for a TTL system and thus direct coupling can be made with
TTL logic. Output is open collector (M54700AP,S) or three-
state (M54701AP,S) so AND ties are possible.
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1024-BIT (258-WORD BY 4-BIT)
_ _FIFLD PROGRAMMABLE READ ONLY MEMORY

6249827 MITSUBISHI (DGTL LOGIC) 62C 04903 DT’*)‘O‘/z'ZS
When both of the chip enable inputs, E; and E; are at low READ-OUT FUNCTION TABLE (Note 1)
level, the otuput is enabled and the content of the memory M54700AP.S Read-O 1A 4-0
selected by the address input appears as output. I either—E_1 F 5 ion T bl ead-Out :‘547,0 TPIIJIS Read-Out
or E is at high level, the output is disabled and regardless of unction Table unction Table
the address input, the output is “H" {open coliector output} E i Ez7  0,~04 T . Es | 01~04
or high impedance (three-state output). 3 L v wn L L wn
H L H H L z
L H L j H z
. H H H H z

Note 1: Wn: The memory content programmed in Wn word appears
as output.

ABSOLUTE MAX'MUM RAT'NGS {Ta=25°C, unlees otherwise noted) Z: Hign impedance state

Symbot Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 \"
Vi Input voitage —0.5~+5.5 v
Vo QOutput voltage When output is high level —0.5~+5.5 A%
Vop Applied output voltage . 21 v
Twr Lo Duty cycle During programming 7e %
Topr Operating ambient temperature —20~+175
Tstg i Storage temperature —65~ + 150

RECOMMENDED OPERATING CONDITIONS 15=0~75°C. untess otherwise noted

birmits
Symbol Parameter T Unit
Min Typ 1 Max
Vece Supply voitage 4.75 5 5.25% \%
loH High level output current (MS4701 AP/S)Vou=2.4V 0 -2 mA
| 1oH High level output current (M54700AP/S) Vo=5V 0 S0 uh
: oL Low level output current Vo s0.45V 0 16 mA
ELECTRICAL CHARACTERISTICS 75= —20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ* Max
Vin High level input voitage 2
ViL Low level input voltage 0.8 v
Vic Input clamp voltage Voe=4.75V, ligc=—18mA —1.2
N Veo=4.75V, V=2V, V|=0.8V
VoH High level output voltage (MS54701AP, S) ce ' ! 2.4 3.1 Y
o= —2MA
Voe=5.25V, V=2V, V|=0.8V
low High level output current (MS4700AP, S) e ' ' 50 2A
Vo=5V
Vee=4.75V, Vi=2V, V|=0.8V,
\ I 0.3 0.45 \Y
oL Low level output voltage loL= 16mA
. Voo=5.25V, Vi=0.8V,
| - MS54701AP, S 50 A
OZH Off-state High leve!l output current ( 01 . S) V=2V, Vo=2.4V u
Vee=5.25V, V|=0.8V,
fozL Off-state Low level output current (M54701 AP, S) v.cjzv, Vo=0.I4V —50 A
fin High level input current Vee=5.25V, V|=2.4V 40 uhA
hie Low level input current Vgo=5.25V, Vi=0.4V —100 —250 ! uA
los Output short-circuit current (M54701 AP, S) (Note 21| Vec=5.25V, Vo=0V . —15 — 100 mA
lcg Supply current (Note 3} Veoe=5.25V, Vi=0V 80 120 mA
Cin input capacitance Vgo=5V, V=2V, f=1MHz 4 pF
Cout Output capacitance Veoe=5V, Vo=2V, t=1MHz 7 pr

* Typical values are at Ve = BV, T, = 25°C.

Note 2: All measurements should be done quickly and not more than
- one output should be shorted at a time.
4 3: I is measured with all inputs at GND.
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1024-BIT (256-WORD BY 4-BIT)
FIELD PROGRAMWMABLE READ ONLY MEMORY

i SWITCHING CHARACTERISTICS v.c = 5V + 5%, Ta=0~75°C, unless otherwise noted) (Note 4)

‘ MS54700AP, S-1 MS4700AP, S-2 M54700AP, S
MS54701AP, S-1 MS54701AP, S-2 MS4701AP, S
Symbol Parameter Limits Limits Limits Unit
Min Typ Max Min Typ Max Min Typ Max
- ta(a) Address access time 20 30 20 35 20 50 ns
ta (8) Chip enable access time . 20 30 20 30 20 30 ns
too @) Chip disable time 20 30 20 30 20 30 ns

Note 4: Test Circuit

INPUT Vee Vee OUTPUT ;
T !
300Q 1 PG charactenistics: ¢ = 6ns, If = Gns, PRR = 1MHz, |
lpw = 500ns, Vp = 3Vpp, Zg = 500 :
PG DUT 2 The electrostatic capacitance of the load includes probe and
J_ Jig capacitance
30pF
50Q 6000

TIM'NG DIAGRAMS {Reference voltage = 1.5V}
————————— 3V E, ORE;
S | X = v
|
ov Eyor K ?z !
fm———=== 0V '
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01~04
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{OUT OF PHASE} taqa)

| === VoL

RECOMMENDED OPERATING CONDITIONS FOR PROGRAMMING tuniess otherwise noted. Ta=25°C)

VoL

, Limits
Symbol Parameter ’ Unit
' Min Typ Max
Vi (P) High level input voltage ;2.4 5 5 \
ViL(pP) Low level input voltage 0 0 0.4
Vo (r) Applied output voltage 20 21 21 \
twr) Apphed puise width 0.05 0.18 50 ms
tweey'tcm Duty cycle 20 25 %
tr Pulse rise time 5 10 30 us
N(p) Number of puise applied 1 4 4 -
Vee(p) Supply voltage during programming i 4.9 5 5.1 v
lop Applied output cuirent I . 100 mA
Veou (v) Low level supply voltage for check after programming 4.4 4.4 l 4.5 \
MITSUBISHI
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PROGRAMMING TIMING DIAGRAM
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PROGRAMMING

CHECK

Note 5: Vgp is the wave form applied to the output during programming. 0y ~04 are the waveforms showing the output of the element itself

6. E 15 the waveform for either E; or E,, the other being taken as Vi ip

PROGRAMMING METHOD

The elements actually programmed are the fuses makingup (5} Put both E; and E; at low level (V) OV Typ).
the 1,024 memory cells. When the memory cell is not pro-  (6) Put the supply voltage at V¢ (4.4V Typ) and check
grammed, the output is logic high level (fuse closed). To put whether programming was completed or not.
these at logic low level {fuse open), the following steps are  (7) If the test in step (6) is passed, repeat steps {1) through
taken. {6) for the next bit or word to be programmed. If the
(1) Apply Vegpy supply voltage (6V Typ). test in step (6) is not passed, repeat steps (1) through
{2) Select the word to be programmed by using the address (6). If these steps are repeated four times and test
inputs Ag - A7 (Input voltage: Viyp 5V Typ, Ve OV results are not positive, the IC can be considered
Typ). defective.
{3) Put at least one of the chip enable inputs Ey. E,, at high For timing, refer to the programming timing diagrams.
level (Viypy 5V Typ) and put the output in the OFF
state.
{4) Anoutput pulse Vgp) (21V Typ) is applied to the output
corresponding to the bit to be programmed. Vg must
be applied to each individual output; do not apply it to
two or more outputs at the same time.
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