MM4203/MM5203

National
Semiconductor

MOS EPROMs

MM4203/MM5203 2048-Bit (256 X 8 or 512 x 4)

UV Erasable PROM

General Description

The MM4203/MM5203 is a 2048-bit static read-
only memory which is electrically programmable
and uses silicon gate technology to achieve bipalar

. compatibility. The device is a non-volatile memory

organized as a 256-8-bit words or 512-4-bit words.
Programming of the memory contents is accom-
plished by storing a charge in a cell location by
programming that location with a 50 volt pulse.
Separate output supply lead is provided to reduce
internal “power dissipation in the output stage
(V).

Features

® Field programmable T : ~
= Bipolar compatibility /fSV, —12V operation >
m High speed operation 1us max access time

& Pin compatible with MM5213, MM5231 mask
programmable ROMs

B Static operation — no clocks.required
® Common data busmg/LTRI STATE® output)

® Q" quartz lid version erasable with short wave
ultra-violet light (i.e. 263.7 n.m.)

® Chip select output control
% 256 x 8 or 512 x 4 organization

Applications

® Code conversion
Random logic synthesis
Table fook-up
Character generator

' Micro-programming

Block and Connectibn Diagrams
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Typical Applications

256 x 8 PROM Showing TTL Interface
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Dual-In-Line Package
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Order Number MM4203Q or MM52030
See NS Package J24CQ

Operating Modes

256 x 8 ROM connection Ishown)
Made Cbatrol — HIGH (vgg)
— LOwW
512 x 4 ROM connections
Mode Control — LOW IGND or Vppl
Ag ~ Logic HIGH enables the odd (B4, B3..B;) outputs
~ Logic LOW enables the even (B2, Bg.. Bg) outputs

The outputs are enabled when a logic LOW is applied to
the Chip Setect line.

Pragramming is accomplished in 256 x 8 mode only.
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Absolute Maximum Ratings Operating Conditions

All Input or Qutput Voltages with Operating Temperature Range MM4203 -55°C 10 85°C
Respect to Vgg Except During Programming +.3V to -20V MM5203 0°C to0 70°C
Power Dissipation 1w
Storage Temperature Range -65°C to 125°C
Lead Temperature {Soldering, 10 sec) 300°C

Electl‘ical Characteristics Ta within operating temperature range,

Vg5 = +BV +8%, Vgp = V|| = -12V, 5%, Vag = PROGRAM = Vg unless otherwise noted.

€0CSININ/EOZYININ

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
I, input Current Vin =0V 1 uA
o Output Leakage Vaur =0V CS = Vgg - 2.0 t A
lss Power Supply Current Ta =26°C s = Vss - 20 35 55 mA
Vi Input LOW Voltage Vgs - 10 Vgs -4.0 v
Vig Input HIGH Voltage Vgs - 2.0 Vgs +.3 \4
VoL Output LOW Vol\tage 1.6 mA sink -12.6V <V <-3V 40 Vv B
ter [ Oumurctamp curam | e e 81 7 - 20 | 6o | ma
Vou Output HIGH Voltage 0.8 mA source 24 v
Ton Data Hold Time {Min Access Time] Figures 1 & 2 100 ns
Tacc-| Access Time Ta = 25°C Figures 1 & 2 {Note 6} .700 1 us )
Teo Chip Select Time .| Figures 1 & 3 ! 500 ns
Tob Chip Deselect Time Figures 1 & 3 500 ns
teg Allowable Chip Select Delay Figures 1 & 2 100 ns

Allowable delay in selecting chip after change
of address without affecting access time.
Cin Input Capacitance Vin = Vgs 8 15 pF
Cour | Output Capacitance ﬁ)u'r =Vgg } F=1.0MHz (Note 2) 8 15 pF
CS = Vg5 -20
Programming Characteristics (sce Figure 4)
Ta = 25°C, Vgs = 0V, Vgg = +12V £10%, CS = OV unless otherwise noted

SYMBOL PARAMETER ) CONDITIONS MIN TYP MAX UNITS
o Address and Data Input Load Current "V =50V o] 10 mA
Ip Program Lead Current Vin =50V o] 10 mA
I g Vgg Supply Load Current a o} : 10 mA
f.pp | Peak Ipp Supply Load Current (Note 3) Voo = Vorogram = ~50V 650 mA
Vise tnput High Voltage -2 +.3 v
Vie Address and Data Input Low Voltage -50 —40 \"

Pulsed input Low Voltage: E
Vpo. and Program, V) p -50 —48 \%
Vio (Note 5) -50 0 v
Vpp Pulse Duty Cycle ' 2 %
tow Program Pulse Width {Note 4) Voo = Vorogram = —50V 20 ms
tow Data/ and Address Set Up Time 1 us
thy Data and Address Hold Time, . 0 us
tes Pulsed Vg Supply Overlap, N L B 100 us
top Pulsed Vg Supply Overlap, -1 3 ms
Voo, Program, Address, and Inp_ut Rise ‘ 1
and Fall Times s

Note 1: During programming. data is always applied in the 256 x 8 made, regardiess of the logic state of Ag and MODE
CONTROL.

Mote 2: Capacitances are not tested or a production basis but are periodically sampled.

Note 3: 1ppp flows oniy during programpenod tpyp. Average power supply current | pp is tysically 15 mA at 2% duty cycle.
Nate 4: Maximum duty cycle af tpyy should not be greater than 2% of cycle time so that power dissipation is minimized. The
program cycie should be repeated until the data reads true. then over-program three times that number of cycles {symbolized
as X+3X programming. .

Note 5: V|| is not needed during programming but may be tied 10 Vpp for convenience.

TACC = 1000 nis + 25{N-1} where N is the number of chips wired-OR together

Note 7: Measured under continuous operation.

Note 8: I¢F flows out the VLL pin, it does not flow out the Vo in.




MM4203/MM5203

Access Time Diagrams
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Operation of the MM4203/MM5203 in Program Mode

Initially, all 2048 bits of the MM4203/MM5203
are in the HIGH state. Information is introduced
by selectively programming LOWS in the proper
bit locations. (Note 1)

Word address selection is done by the same decod-
ing circuitry used in the Read mode. The eight
output terminals are used as data inputs to deter-
mine the information pattern in the eight bits of
each word. A LOW data input level (-50V} will
leave a HIGH and a HIGH data input level will
allow programming of a LOW. All eight bits of one
word are programmed simultaneously by setting
the desired bit information patterns on the data
input terminals. The duty cycle of the Vg pulse
{amplitude and width as specified. on page 4)
should be limited to 2%. The address should be
appiied for at least 1 us before application of the
Program pulse. In programming mode, data inputs

1-B are pins 4—11 respectively regardless of the
logic state of Ag and mode control. Chip select
should be disabled (HIGH).

Positive logic is used during the read mode for
addresses and data out. Address O corresponds to
alt address inputs at V,_ and address 255,4 cor-
responds to all address inputs at V. A 1" or a
P at a data output corresponds to Vg. A “0” or
an N at a data output corresponds to Vg . Posi-
tive logic is also used during the programming mode
for addresses. Address O corresponds to all address
inputs at V,, p and address 255, corresponds to
all address inputs at V,gp.

Negative logic is used during the programming mode
for data in. A 1" or a P at a data input corres-
ponds to V, p. A “0"” or an N at a data input
corresponds to V yp.

DATA AND ADDRESS LINES _
MODE Nes Vs Voo PROGRAM & Vi
HIGH Low
Read Vg -20 Ves -4.0 +5 Vs -12 Vss Vsg - 4V ~3V to 12V
Program Vgs -2.0 Vgs - 40 GND 12 -48 -a8 GND GND 10 ~50V
(Pulse) (Putse)

Erasing Procedure

The MM42030/MM5203Q may be erased by
exposure to short-wave ultraviolet light—253.7 nm.
There exists no absolute rule for erasing time or
distance from source. The erasing equipment
output capability should be calibrated. Establish a
worst-case time required with the equipment.
Then over-erase by a factor of 2, ie., if the device
appears erased after 8 minutes, continue exposure
for an additional 16 minutes for a total of 24

Preterred Tape Format

The custom patterns may be sent in on a Telex or
submitted as a paper tape in a 7 bit ASCHi code

minutes. Examples of UV sources include the
Model UVS-54 and Model S-2 manufactured by
Ultra-Violet Products, Inc. (5114 Walnut Grove
Avenue, San Gabriel, California}. The lamps
should be used without short-wave filters. The
MM4203/MM5203 should be placed about one
inch away from the lamp for about 20-30
minutes.

from model 33 teletype or TWX. The paper tape
shouid be as the following example:

Carriage return tine feed
allowed between F and B.

Start Cheracter
Lesder: Rubout for

. Stop Chacacter

Data Field*

LSB (Pin 4}
Trailer: Rubout for

MSB {Pin 11)

TWXorletter Key  BpppnN PP NNFBNNPPNNPPF...BNPNPNNNNF IWXorleter Key

for telex (at least

for telex (at least

26 frames.)
Word 0

et ey,
All Address Inputs LOW

Word t

25 frames.)
Word 265

—_—
AN Address inputs HIGH

“Data Field: Must have only #'s or N's typed between B and F. No nulls or rubouts. Must have exactly eight P and N
characters beiween B and F. Any characters except B and F may be typed between the F stop character and the B start
character. If an error is made in preparing a tape the entire word including the B and F start and stop characters must
be rubbed out. Data for exactly 2566 words must be entered, beginning with word 0.
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MM4203/MM5203

Alternate Format (punched Tape (Note 1) or Cards}

/bg, MSB. {Pin 11}

MM4203
by, LS8 (Pin 4

Positive Logic

2 Spaces——————————}
aonp ' goonoann”o. ———— Note 3

ADGT  NANADAND Note 1: The code is a 7-bit ASCi| code on 8 punch tape. The tape
A0O2 00NN0000 i\ should begin and end with 25 or more “RUBOUT" punches.
A0D3 01010101 4 I~ Space Note 2: The ROM input address is expressed in decimal form and is

AN O0LEYITT
ANBS  NONTIID0D
ANNS  NNRINNON

preceded by the letter A.
Note 3: The total number of 1" bits in the output word.

238 DLo

ANNT  0D111106 Note 4: The total number of 1 bits in each output column or bit
AODK ONDN000N position.

ASIE 01010101

TBR 140 a—————————+——Note 4

TE? 150

186 250

TBS 400

T34 010

TR3 100

TB2 299

TB‘I'I‘)?
— 1 Space

Typical Performance Characteristics

Maximum Access Time (Tacc)

Maximum Supply Current Igg as a Function of Vpp Supply
as a Function of Temperature Voltage
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