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MMN271 8, MMN2G1 8

MMN 2716:2048 x 8 BIT EPRﬁM

MMN 261 612048 x 8 BIT PROM

OENERAL DESCRIPTION

The MMN 2716 Is a static, electrically programma-
ble read-only memory (16k EPROM) which has a
transparent lid to allow erasure of the bit patters
with uitraviolet light. )

The device is fabricated with N-channe! silicon gate
technology. It i8 packsged in & 24-pin dugl-in-ling’ ce-
ramic pac aga. .

The MMN 2818 is a factory-programmed read-only
memory {16k PROMI . also manufactured with N-
channel silicon gate technology. The device is packa-
ged in @ 24-pin dual-in-fine plastic pckage. Pin assip-
nment, AC. and D.C. charscteristics of both the
MMN 26186 and MMN 2716 circuits sre wdentical.
The two devices fgature a 18,384-bit storage cape-
¢ty organized as 2048 x B bits,

FEATURES
MMNZ716
& The device 15 @ 2048 x 8 bit UV erasable PROM

ABSOLUTE MAXIMUM RATINGS
{Voltages relative to Vss = 0V)

& Single 5 volts suﬁmy in READ mode

® Access Time In Read Cycle:
MMN 2716-1 tACCT = 350 na
MMN 2716.9 tACCT = 380 ns
MMN 2716 tACCT = 450 ng

® STANDBY mode_of operation reduces the active
device power by 78% approx.

® Tri-gtate outputs, hdirectiongt data ping

® Programming with 50-ms TTL lavel puises

® Programming by bytes (8 bits) of dats is possibla

MMN 2616

. @ The davice is a 2048x8 bit factory-programmable
PROM
e VCC = 5 V powar supply
® Accase Time in Read Cycle:

MMN 2616-1 tACC1 = 350 ns
MMN 2616-2 tACC1T = 380 ns
MMN 2616 tACECY = 450 ns

& STANIBY mode of operstion reduces the active
ace power by 75% approx,
® Tri-state outputs

PARAMETER SYMBOL Min. Max. UNITE
Voltage on any pin except VPR VT -0.5 65 V
VPP Supply Voitage VPP -0,5 260 v
Power Dissipation BT 1 W
Ambient Temperatura TA 0 70 oL
Storage Temperature TS 58 125 C
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S8TATIC ELECTRICAL CHARACTERISTICS
{Voltages relative to Vss = QV)

PARAMETER - symBaL| o N M. Typ. Max, UNITS
Supply Voltage VCE 4.75 5 525 | WV
VPP Supply Voltage with ' :

respect to .

Ground during Read VPP VCC —-0.86 VvCC VCC +0.8 v
Imput Low Voltage VIL -0.3 08 Y
Input High Voltage VIH 2.0 VvEeC +1 vV
Input Leakage

Current iLl V=525 V 10 wA
QOutput Leakage VO=528 V-

Current iLo OE=ViH 10 Py
Qutput Law Voitage VOL 0L = 2.1 mA 04 v
Qutput High Voltage VOH 10K =~0.4 mA .24 v
Operating Temperature TA 8] a5 70 o

MMN2616 | MMN2716-1 | MMN2716-2
PARAMETER SYMBOL co&%?%m MMN2716 | MMN2B18-1 | MMN2618-2 |UNITS
_ Min.  Max. | Min. Max, | Min. | Max.

\VCC Standby Power

Supply QE=VIL :

Current ICC CE=ViH 25 30 251 mA
yCC Active Power QE=VIL

Supply Current Icce CE=ViL 100 120 100 mA
VPR Supply Current {in

READ model IPP1 VPP=5,25 5 B 5] mA

VPR Supply Current
during Programming
Pulse IMMNZ 716} P2 VPR=-25 30 40 0] mA

NOTES . 1. VOO must be applied simultaneously or before VPP and removed simuitaneously or after VPP
2 VPP may be connected directly to VCC except during programming. The supply current would

then be the sum of ICC ang IPP1.
3 The tolerance of 0.6 V allows the use of a driver circuit for switching the VPP supply pin from VCC

in read to 25 V for programming,

DYNAMIC ELECTRICAL CHARACTERISTICS
(TA = 0OC -~ 70C, VCC = 5V 5%, VPP = VCC +0B VI

5 MMN2E16 | MMN2716-1 | MMN2716-2
PARAMETER SYMBOL | 05 gy | MMN2716 | MMN2616-1 | MMN2516-2 UNITS
Min,  Max. | Min, Max. | Min, Max.

Addresses o Qutput

Delay tACCT | CE=DE=vIL 450 350 390| ns
CE ta Output Delay LACC? DE=VIL. 450 350 380| s
GE to Dutput Delay tC0 CE=VIL 120 120 120 ns
(E Hegh to Quiput H-Z LOF FE =V, 100 100 1001

C!H.qnv,nfju[,w Fi- 2 VRE 100 100 1000 s
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CAPACITANCES

PARAMETER SYMBOL TEST Min, Max. UNITS

Input capacitance CIN =

(AO-A10, CE, OF) o o Mz ® PF

Qutput capacitance cout TA = 25°C 12 pF
PROGRAM ODPERATION

PARAMETER SYMBOL Min. Typ. Max. UNITS
VPP Supply Voitage VPP 24 25 26 v
Operating Temperature TA 20 25 30 c
Address Setup Time tAS 2 HS
OE Setup Time tCSS 2 us
Data Setup Time tDS 2 HS
Address Hotd Time tAH e ps
OE Hold Time tC5H 2 uS
Data Hold Time . tOH 2 us
0E = VIH to Output Hi-Z Delay (CE = ViL) tDF 0 120 ns
OE = VIL to Output Delay €E = VIU) tCo 120 ns
Program Puise Width tPW 45 50 55 ms
Program Pulse Rise Time tPAT 10 ns
Program Pulse Fall Time tPFT 10 ns

NOTES: 1. VCC must be applied simultaneously or before VPP and removed simuitanecusly or after VPP,
The 2718 must not be inserted into or removed from a board with VPP at 25+1 V to prevent
damage to the device.

2. The maximurn allowable voltage which may be applied to the VPP pin during programming is +26 V.
Care must be taken when switching the VPP supply to prevent overshoot exceeding this 26 V
maximum specification.

BLOCK DIAGRAM

0 0 Ok 05 06 07
INPUT 00 0 G
et ||| | | |}
0 —
OUTPUT BUFFERS QUTPUT BUFFES
i3 SENSE AMPLIFIERS §uss AMPLIFIERS
A0~ A3 ' COLUMN DECODE COLUMN DECODE
| -6l LINES -+ - LINES~
INPUT
BUFFER
66 x 128 ROW 64 x 128
CELL 19 fpecooe] 128 CELL
MATRIX LINES LINESE  maTRix
INPUT BUFFER
Al=A10 ———
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DEVICE OPERATION

\ 16 8 Tabte * and Table 2.
The. power supples: required.-are MEL.and:
YRR BB Supiity st e at P50V durnnghd Ly
Yable1 ~ MMNZ716 MODE SELECTION |
oge - | VCC . VPP CE | QF " o
Mode (2a) 21 U8 2D 3
Aead C 45 45 VIL . VIL | Dats Output
Outputs Deselected +5 45 viL. . ViM High impedance st
Standby Made - +5 45 VIH  VILAVIH High impedangae st
Programming +5 +29 VIH | VIH Data input. ~
Program Verify +5 +23 VIL ViL DOata Gutp_t.;__{; :
Program (nfubit +5 +25 Wik Virt High impedance stal
Yable2  MMN2516 MODE SELECTION |
Mode vecC VPP CE OF OUTPUTS |
[24] 21 {18 {20) 8 11 1317
Read +5 45 viL vIL Data Output |
Qutputs Deselected +5 +5 Wik ViIH High impedance state
Stabdby Mode +5 +5 ViIH ViIL/ VI High impedance-state
Head Mode Program inhibit

The 2716 has twa control functions, both of which
must be logicelly satisfied m order to chtan data at
the outpuls, —

CHIP ENABLE (CE} is the power centrol and should
he used for device selection. QUTPUT ENABLE (GR)
is the output control and should be used to gate data
tnothe outpur pin, independent of device seiechitn
Assuming that addressaes are stable, addresg ac
cess time (LACCY) is equal to the delay trom CE to
putput (TACCZ) Date s avalable at_the outputs
120 ns (tCOY after the falling edge of DE assurming
rhat £F has been low and addresses have been sga-
bt for at least tACCT — 1CQO

Standby made

The 2716 has a standby mode which reduces the ac-
vive power dissipation by 75%, from 525 mW to 132
mWW The 2716 iz placed i the stgndby mode by ap-
plying a TTL high signal to the G nput. Whea m
standby mode, the outpulg, are n 2 high mpedances
state vwlependent of the OJF mpub

Programming

The EPHEDM MMM 2716 # n the programming
e when the VPP power supply 6 at 28V and OF
5 oab MM The data to be programoed s apphed
migs w paralisl (o the data pios. These shiould be tren-
ter as o trestabe bus durng progeam opeeatan, the
gutouts become the data mouts. When the atiresses
angd cgata are stable g AD ms, aclive high, TTL pro-
gram pulse s sopled o the TF inpul. A program
puise must be aophed at eact adidesss ncation to be
erug‘;r";;r'n!m'f.{i You can progearnt any INcation At ony
tirtee, eichor imdivido sty sequentially orF al candom
imitiplly. angd aiber aach erasurs, Al hibg ol MMM
SFVE are in the 7 atate Daba s ntenduced by se
Wectiyily grogeacrmng a7 nivy the desred bat Iy
cacloor Mithough ooly UFs el he grogramined,
Boas Ve o DEe e B ogessicecDod o Lhe ot
i i

Programming of multiple MMN 2716 in paraliel
with different data 15 also easily sccomplished A TTL
ievel program pulse applied to a MMN 2718's CE in-
out, with VPP _at 25V will program that MMN 2716
A fow Jevel CF input inhibits the other MMN 2716
fram being programmed.

Pragram verify ' .
A verity stould be performed on the prograrfmmed
hits Lo determine that they were correctly program-
med. The verify may be perfarmed with VPP at 25V
Nota that the device sheould be placed within 8 dis-
tance equal Lo or less than one inch from the top
edge of its package to the lamp tube. Depending on
the type of lamp used the time reguired for an effec-
tive erasure is three times the latent erasure Lime.
The latent erasure Lime is the time after the elapse
of winh the memory contents are just no longer de-
tactable The erasure time should not be less than
tan minukes. :
Conmtarnation of the transparent hd will deterorate
the tranaparency and hence affect the erasure Gime
At least 20 programming/erasure cycles are poss:-
nte The erasure time will increase with a greater
nuraber ol programming /er asure cycles,

ERASURE CHABACTERISTICS _
The ooly way to change a 0" toa 1718 by pitraviyet
hght erasuce The window provided n the package al-
low the programmed bl pattern to be erased
theough exposure 1o witraviclet hght. _
The recomimended erasure procedure for the MMN
9716 is prposure to shortware ultraviolet light wich
mas n ware length of 2537 Angstroms (Al The inte-
grated dose HLTE UV intensity <t exposure L), fue
erasyee should be

Mpum 5 VO watt seconds/em — for gquartd fiejts

g G gttt Geancy T e 0 cpranul lirly
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READ WAVEFORMS
ADDRESS
-~ t
O S
'OF
tACEA
oUTPUT
DATA QUT VALID N
P4
| 1
POWER DOWN READ WANEFORMS
ADDRESS ADDRESS N ADDRESS N+m
& STANDBY MODE ACTIVE MODE/

tpE tACC?2

VALID FOR
DATA VALID DATA 0
OUTPUT ror aDDRESS N ADORESS Nem,
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PROGRAMMING WAVEFORMS
PROGRAM PROGRAM VERIFY
ADDRESS N+
ADDRESSES ADDRESS N ™
TAS tAH |
DATA IN DATA IN STABLE
DATA STABLE
t
OF
tost, tew t
ot tCsH f
43 N |
'PRT tpRT
|

M2



