®

16K (2K x 8) UV ERASABLE PROM

FAST ACCESS TIME:
350ns MAX M2716-1
450ns MAX M2716

e SINGLE +5VY POWER SUPPLY

e LOW POWER DISSIPATION:
525 mW MAX. ACTIVE POWER
132 mW MAX. STANDBY POWER

e SIMPLE PROGRAMMING REQUIREMENTS
—_ SINGLE LOCATION PROGRAMMING
__ PROGRAMS WITH ONE 50 ms PULSE

e INPUTS AND OUTPUTS TTL COMPATIBLE
DURING READ PROGRAM

e COMPLETELY STATIC
e EXTENDED TEMPERATURE RANGE

DESCRIPTION

The M2716 is a 16,384-bit ultraviolet erasable and
electrically programmable read-only memory
(EPROM). The M2716 operates from a single — 5V
power supply, has a static standby mode, and
features fast single address location programming.
it makes designing with EPROMs faster, easier and
more economical. The M2716, with its single 5-volt
supply and with an access time up to 350ns, is ideal
for use with the newer high performance +5V
microprocessor such as the Z8® , 7Z80°® and
78000TM. The M2716P is also the first EPROM
with a static standby mode which reduces the
power dissipation without increasing access time.
The maximum active power dissipation is 525 mW
while the maximum standby power dissipation is
only 132 mW, a 75% savings.

The M2716 has the simplest and fastest method
yet devised for programming EPROMs — single
pulse TTL level programming. No need for high
voltage pulsing because all programming controls
are handled by TTL signals. Program any location
at any time-either individually, sequentially or at
random, with the M2716’s single address location
programming. Total programming time for all
16.384 bits is only 100 seconds:

The M2716 is available in 24-lead dual in-line
ceramic package glass lens (frit-seal)

ORDERING NUMBERS: M2716F1

Ceramic Package

M2716-1F1

M2716F6
M2716-1F6

PIN CONNECTIONS

A7 d ! wfl Ve
2 ]2 (] A8
as [|3 22{) A9
a e nfl Ve
a3 []s 0f] [
a2 [s 19{) A10
a [ 18{] CE/PGM
a0 (e il o7
oo [J° % [J 06
o [Jo 5] 05
o [n ul] 04
GNo []12 3 03
Shb2h
PIN NAMES
A0-A10 ADDRESSES
CE/PGM CHIP ENABLE/PROGRAM
OE OUTPUT ENABLE

| v

OUTPUTS
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M2716

BLOCK DIAGRAM

Yoo O—
GND O— DATA OUTPUT
Vpp O S
Prfteeee
. I
OF = ourpur ENABLE
— CHIP ENABLE AND
CE/PGM —™ PROG. LOGIC OUTPUT BUFFERS
¥ P ¥
DECODER | GATING
AD-a10 F— )
ADDRESS ™
INPUTS — -] [ — *1
1 X ! 16384 BIT
- DECQDER | CELL MATRIX
o |
R !
S-4625
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
V| All Input or Output voltages with respect to ground + 6 to - 03 \
Vpp Supply voltage with respect to ground during program +26.5t0 - 0.3 \'
Tamb Ambient temperature under bias: standard 0 to+ 70 o
extended -40 to + 85
Tstg Storage temperature range -65 to +125 °C

Stresses above those listed under *'Absolute Maximum Ratin
and functional operation of the device at these or any other co
is not implied. Exposure to absolute maximum rating condit

OPERATING MODES

gs’’ may cause permanent damage to the device. This is a stress rating only
nditions above those indicated in the operational sections of this specification
ions for extended periods may affect device reliability.

PINS CE/PGM OE Vep Vee OUTPUTS
MODE (18) (20) (21) (24) (9-11, 13-17)
READ Vi ViL + 5 +5 Dout
STANDBY ViH Don’t Care + 5 +5 HIGH Z
PROGRAM Pulse Vi_ to Vi ViH +25 +5 Din
PROGRAM VERIFY Vi ViU +25 +5 Doyt
PROGRAM INHIBIT Vi ViH +25 +5 HIGH 2

Note: The five modes of operation of the M2716P are listed in this table. It shouid be noted that all inputs for the five modes are at TTL
levels. The power supplies required are a +5V Vce and a Vpp power supply must be at 25V during the three programming modes, and
must be at 5V in the other two modes.
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M2716

READ OPERATION
DC AND AC OPERATING CONDITIONS

M2716F1 M2716-1F1 | M2716F6 M2716-1F6
Operating Temperature Range 0to 70°C 0 to 70°C l — 40 to 85°C — 40 to B5°C
Voe Power Supply (1,2 5V +£5% 5V +10% ‘ 5V +5% 5V +10%
‘prp Power Supply (@ Vec+0.6 Vec+0.6 ‘ Voc=06 Voo 0.8
DC AND OPERATING CHARACTERISTICS
Values J ]
Symbol Parameter Test Conditions in. Tye. @) Max. Unit
Il Input Load Current V|=5.25V 10 A
ILo Output Leakage Current Vg=5.26V 10 uA
lpp1@ Vpp=5.25V 5 mA
lcciar | Voc Supply Current (Standby) CE=Viy OE=Vy 10 25 mA
lccar | Vec Supply Current (Active) OE=CE=V_ 57 100 mA
ViL Input Low Voltage -0.1 0.8 vV
ViH Input High Voltage 2.0 Vee+ 1 \Y
VoL Output Low Voltage loL=2.1 mA 0.45 \
VoH Output High Voltage lop = — 400 pA 2.4 \
AC CHARACTERISTICS
f Test M2716 M271G-Ll
Symbol Parameter Conditions Min | Max | Min | Max Unit
tacc Address to Output Delay CE=0E= Vi 450 350 ns
tce CE to Output Delay OE= ViL 450 350 ns
toE OE to Output Delay C_E=V|L 120 120 ns
tpr | OE High to Output Float CE=ViL 0 100 | o0 100 ns
toH Qutput Hold from Address CE of] CE=0OE= ViL 0 0 ns
L OE Whichever Occurred First J
CAPACITANCE® (Tamb =25°C, f=1 MHz)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
CiN Input Capacitance V=0V 4 6 pF
Cout Output Capacitance Vo =0V 8 12 ;L]
Notes: 1. Vg must be applied simultaneousty or before Vpp and removed simultaneously or after Vpp.

2. Vpp may be connected di
The supply current would

W

. This parame

rectly to Vg except during programming.
then be the sum of Igc and Ipp1.

. Typical values are for Tamp =25°C and nominal supply voltages.
ter is only sampled and not 100% tested.
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AC TEST CONDITIONS

Output Load: 100pF + 1TTL Gate

Input Rise and Fall Times: < =20ns
input Pulse Levels: 0.8 to 2.2V

Timing Measurement Reference Levels:

Inputs

1 and 2V

Qutputs 0.8 and 2V

AC WAVEFORMS

ADDRESSES

ADDRESSES VALID

HIGH
outPUT Lk

taccc2)

e e A

ton
Y4 VAUD OUTPUT

L

S-x427

Notes:

1. V¢e must be applied simuitaneously or before Vpp and removed simultaneously or after Vpp.
2 OE may be delayed up 1o tacc - tog after the falling edge CE without impact on tacc.

3. tpF is specified from OE or CE whichever occurs first.

READ MODE

The M2716 has two control functions, bath of which
must be logically satisfied in_order to obtain data
at the outputs. Chip Enable (CE) is the power con-
trol and should be used for device selection. Qut-
put Enable (OE) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that addresses
are stable, address access time (tacc) is equal to
the delay from CE to output (tcg). Data is availa-
ble at the outputs 120 ns (iog) after the falling ed-
ge of OE, assuming that CE has been low and
addresses have been stable for at least tacctag.

STANDBY MODE

The M2716 has a standby mode which reduces the
active power dissipation by 75%, from 525mW to
132mW. The M2716 is placed in the standby mo-
de by applying a TTL high signal to CE input. When
in standby mode, the output are in a high impe-
dance state, independent of the OF input.

OUTPUT OR-TIEING

Because M2716’s are usually used in larger me-
mory arrays, the product has 2 line control func-
tion that accommodates this use of multiple
memory connection. The two line control function
allows for:

a) the lowest passible memory power dissipation

b) complete assurance that output bus contention
will not ouccur.

To most efficiently use these two control lines, it
is recommended that CE be decoded and used as
the primary device selecting function, while OE (pin
20) be made a common connection to all devices
in the array and connected to the READ line from
the system control bus. This assures that all dese-
lected memory devices are in their low power stand-
by mode and the output pins are only active when
data is desired from a particular memory device.
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PROGRAMMING OPERATION () (Tamp = 25°C +5%, Vec@ =5V +5%, Vpp23) =25V +1V)

DC AND OPERATING CHARACTERISTIC:

Symbol Parameter Test Conditions Values Unit
Min. Typ. Max.
('] Input Current (for Any input) V| =5.25V/0.45 10 A
ViL Input Low Level -0.1 0.8
ViH input High Level 2.0 Voo + 1
Icc Ve Supply Current 100 mA
Ipp1 Vpp Supply Current CE/IPGM = Vi 5 mA
Ipp2 | Vpp Suppl}/ Current During CEIPGM =V, 30 mA
Programming Pulse
AC CHARACTERISTICS
Symbol Parameter Test Conditions Values
Min. Typ. Max. Unit
tas Address Setup Time 2 us
toEs OE Setup Time 2 us
tps Data Setup Time 2 us
taH Address Hold Time 2 uS
togn | OF Hold Time 2 uS
toH Data Hold Time 2 us
toF Output Enable to Output Float Delay OE/PGM = V) 0 120 ns
toe Output Enable to Output Delay CE/PGM=V)_ 120 vs
tpw Program Pulse Width 45 50 55 ms
tPRT Program Pulse Rise Time 5 ns
tprT Program Pulse Fall Time 5 »S

CAUTION: The Vcc and Vpp supplied must be sequenced on and off such that Vcc is applied simultaneosly or before
Vep and removed simultaneosly or after Vpp to prevent damage to the M2716. The maximum allowable voltage during
programming which may be applied to the Vpp with respect to ground is +26V. Care must be taken when switching
the Vpp supply to prevent overshoot exceeding the 26-volt maximum specification. For convenience in programming,
the M2716 may be verified with the Vpp supply at 25V + 1V. During normal read operation, however, Vpp must be at Vcc.

Notes:

1. SGS guarantees the product only if it is programmed to specifications described herein.

2. Vg must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. The M2716 must not be inserted into
or removed from a board with Vpp at 25+ 1V to prevent damage to the device.

3. The maximum allowable voltage which may be applied to the Vpp pin during programming is + 26V. Care must be taken when swit-
ching the Vpp supply to prevent overshoot exceeding this 26V maximum specification.
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AC TEST CONDITIONS

VCC =5V +5%

Vpp =25V =1V

Input Rise and Fall Times (10% to 90%) =20 ns
PROGRAMMING WAVEFORMS

(Vpp =25V £ 1V, Ve =5V + 5%)

Input Pulse Levels = 0.8V to 2.2V
Input Timing Reference Level= 1V and 2V
Output Timing Reference Level = 0.8V and

PROGRAM PROGRAM VERIFY
Ve
ADDRESSES ADDRESS N ADORESS Nsm
N
tas taH
(2) @)
DATA DATA IN STABLE DATA QUT DATA IN STABLE
S VALID ADD.N ADD.N.m
tor toe t
1002 MAX) — e OF___
(012 MAX) (012 MAX)
OF tps tpw | tDH
@) | (45ms) ] @
toES !
(2 tOEH
/ [ 2 /
CEIPGM /1 N
tPRT tPFT Srasze
T

Note: All imes shown in parentheses are mimmum times and are jsec unless otherwise noted

PROGRAMMING

imitially. and after each erasure, all bits of the
M2716 are in the "1 state. Data is introduced by
selectively programming "0’s’" into the desired bit
locations. Although only "0's™" will be programm-
ed. both "1's” and '"0's’’ can be presented in the
data word. The only way to changea 0" toa 1"
is by ultraviolet light erasure. The M2716 is in the
programming mode when the Vpp power supply is
at 25V and OE is at V4. The data to be programm-
ed is applied 8 bits in parallel to the data output
pins The levels required for the address and data
inputs are TTL. When the address and data are
stable, a 50 msec, active high, TTL program pulse
is applied to the CE/PGM input. A program pulse
must be applied at each address location to be pro-
grammed You can pragram any location at any
time — either individually, sequentially, or at ran-
dom. The program pulse has a maximum width of

55 msec. The M2716 must not be programmed v
a DC signal applied to the CE/PGM input.

Programming of multiple M2716s in parallel v
the same data can be easily accomplished dut
the simplicity of the programming requiremer
Like inputs of the paralleled M2716s may be ¢
nected together when they are programmed v
the same data. A high level TTL pulse applie
the CE/PGM input-programs the paraliel M271

PROGRAM INHIBIT

Programming of multiple M2716s in paraiiel
different data is also easily accomplished. Exc
for CE/PGM, all like inputs (including OE) of
parallel M2716s may be common. A TTL level |
gram pulse applied to a M2716’s CE/PGM in
with Vpp at 25V will program that M2716. A
level CE/PGM input inhibits the other M2716 fi
beign programmed.
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PROGRAM VERIFY

A verify should be performed on the programmed
bits to determine that they were correctly pro-
grammed. The verify may be performed with Vpp
at 25V. Except during programming and program
verify, Vpp must be at 5V.

ERASURE OPERATION

The erasure characteristics of the M2716 are such
that erasure begins to occur when exposed to light
with wavelengths shorter than approximately 4000
Angstroms {A). It should be noted that sunlight and
certain types of fluorescent lamps have
wavelengths in the 3000-4000 A range. Data show
that constant exposure to room level fluorescent
lighting could erase the typical M2716 in approx-
imately 3 years, while it would take approximately

1 week to cause erasure when exposed to direct
sunlight. If the M2716 is to be exposed to these
types of lighting conditions for extended periods
of time, it is suggested to put opague labels over
the M2716 window to prevent unintentional
erasure.

The recommended erasure procedure for the
M2716 is exposure to shortware uitraviolet light
which has a wavelength of 2537 Angstroms {A). The
integrated dose (i.e. UV intensity X exposure time)
for erasure should be a minimum of 15 W-
sec/cm2. The erasure time with this dosage is ap-
proximately 15 to 20 minutes using an ultraviolet
lamp with a 12000 x W/cm?2 power rating. The
M2716 should be placed within 2.5 cm of the lamp
tubes during erasure. Some lamps have a filter on
their tubes which should be removed before
erasure.
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