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Intal  silicon Gate MOS 2708/2704

8192/4096 BIT ERASABLE AND ELECTRICALLY
REPROGRAMMABLE READ ONLY MEMORY

e 2708 1024x8 Organization
e 2704 512x8 Organization

m Fast Programming — m Static—No Clocks Required
Typ. 100 sec. For All 8K Bits = |nputs and Outputs TTL

= Low Power During Programming Compatible During Both Read

® Access Time—450 ns .and Program Modes

= Standard Power Supplies — u Three-§_tate Output—OR-Tie
+12V, =5V Capability

The Intel 2708/2704 are high speed 8192/4096 bit erasable and electrically reprogrammable ROM's (EPROM) ideally suited
where fast turn around and pattern experimentation are important requirements,

The 2708/2704 are packaged in a 24 pin dual-in-line package with transparent lid. The transparent lid allows the user to ex-
pose the chip to ultraviolet light to erase the bit pattern. A new pattern can then be written into the devices.

A pin for pin mask programmed ROM, the Intel 2308, is available for large volume
the 2708.

The 2708/2704 is fabricated with the time

ion runs of systems initially using
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SILICON GATE MOS 2708/2704

Absolute Maximum Ratings*

Temperature UnderBias . . ...............
Storage Temperature
All Input or Output Voltages with Respect to Vgg

(exceptProgram) ... .................
Program Inputto Vgg . . . .. .o ool
Supply Voltages V¢ and Vg with Respect to Vgg
Vpp with RespecttoVgg - - . .« oo o v v oot
Power Dissipation

READ OPERATION

........ -25°C to +85°C

D.C. and Operating Characteristics
Ta = 0°C to 70°C, Vg = +5V 5%, Vpp = +12V 5%, Vgg = -5V #5%, Vgg = OV, Unless Otherwise Noted.

-65°C to +125°C

+15V to -0.3V
+35V to -0.3V
+15V to -0.3V
+20V to -0.3V

1.5W

*COMMENT

Stresses above those listed under Absolute Maximum
Ratings’’ may cause permanent damage to the device.
This is a stress rating only and functional operation
of the device at these or any other conditions above
those indicated in the operational sections of this
specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may
affect device reliability.

Symbol Parameter Min. Typ.01] Max. | Unit Conditions

Iy Address and Chip Select Input Load Current 10 MA VN = 5.26V

Lo Output Leakage Current 10 UA VouT = 5.25V, CS/WE = 5V
Iob Vpp Supply Current 50 66 mA Worst Case Supply Currents:
lcc Ve Supply Current 6 10 mA All Inputs High

lgg Vgg Supply Current 30 45 mA | CS/WE=5V;Ty =0°C

VL Input Low Voltage Vsg 0.65 \

ViH Input High Voltage 3.0 Veet+1 \Y

VoL Output Low Voltage 0.45 \ loL=1.6mA

VoH1 Output High Voltage 3.7 \ loy = -100uA

VoH2 Output High Voltage 2.4 \ lon =-TmA

Pp Power Dissipation 800 mW | Tp=70°C

NOTES: 1. Typical values are for Ta = 25°C and nominal supply voltages.
2. The program input (Pin 18} may be tied to Vgg or Vg during the read mode.



SILICON GATE MOS 2708/2704

A.C. Characteristics
Ta =0°C to 70°C, Ve = +BV 5%, Vpp = +12V #5%, Vg = -5V 5%, Vgg = OV, Unless Otherwise Noted.

Symbol Parameter Min. Typ. Max. Unit
tacc Address to Output Delay 280 450 ns
tco Chip Select to Output Delay 120 ns
tDF Chip De-Select to Output Float 0 120 ns
toH Address to Output Hold 0 ns

Capacitancel1! T, =25°C, f = 1MHz

Symbol Parameter Typ. | Max. | Unit| Conditions
Cin Input Capacitance 4 6 pF | Vin=0V
Cout |Output Capacitance | 8 12 | pF | VouT=0V

Note 1. This parameter is periodically sampled and not 100% tested.

A.C. Test Conditions:

Output Load: 1 TTL gate and C;_ = 100pF

Input Rise and Fall Times: <20ns

Timing Measurement Reference Levels: 0.8V and 2.8V for inputs; 0.8V and 2.4V for outputs

Input Pulse Levels: 0.65V to 3.0V

Waveforms

ADDRESS

DATA
ouT




SILICON GATE MOS 2708/2704

PROGRAMMING OPERATION
Description

Initially, and after each erasure, all bits of the 2708/2704 are in the /1" state (Output High). Information is introduced by select-

ively programming ‘0" into the desired bit locations.

The circuit is set up for programming operation by raising the CS/WE input (Pin 20) to +12V. The word address is selected in the
same manner as in the read mode. Data to be programmed are presented, 8-bits in parallel, to the data output lines (01-Og).
Logic levels for address and data lines and the supply voltages are the same as for the read mode. After address and data set up
one program pulse (Vp) per address is applied to the program input (Pin 18)}. One pass through all addresses to be programmed is
defined as a program loop. The number of loops (N) required is a function of the program pulse width (tpw) according to

N x tpyy = 100 ms.

For program verification, program loops and read loops may be alternated as shown in waveform B.

Program Characteristics

Ta =25°C, Ve = +5V 5%, Vpp = +12V 5%, Vgg = -5V 5%, Vg = OV, CS/WE = +12V, Unless Otherwise Noted.
A

Symbol Parameter Min. Typ. Max. Units
tas Address Setup Time 10 us
tcss CS/WE Setup Time 10 Ms
tps Data Setup Time 10 Hs
tAH Address Hold Time 1 us
teH CS/WE Hold Time 5 us
tpH Data Hold Time 1 us
iDF Chip Deselect to Qutput Float Delay 0 120 ns
tpPR Program To Read Delay 10 us
tpwy Program Pulse Width 1 1.0 ms
tpR Program Pulse Rise Time 2.0 s
tpg Program Pulse Fall Time 2.0 Ms
Ip Programming Current 10 20 mA
Vp Program Pulse Amplitude 25 27 \Y%

NOTE: Intels standard product warranty applies only to devices programmed to specifications described herein.



SILICON GATE MOS 2708/2704

Waveforms

(ngic levels and timing reference levels same as in the Read Mode unless noted otherwise.)
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SILICON GATE MOS 2708/2704

Typlcal Characteristics (Nominal supply voltages unless otherwise noted):
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SILICON GATE

MOS 2708/2704

Erasing Procedure

The 2708/2704 may be erased by exposure to high intensity short-wave ultraviolet light at a wavelength of 2537A. The recom-
mended integrated dose. {i.e., UV intensity x exposure time) is T0W-sec/cm2. Examples of ultraviolet sources which can erase the
2708/2704 in 20 to 30 minutes are the Model UVS-54 and Model S-52 short-wave ultraviolet lamps manufactured by Ultra-Violet
Products, Inc. (5114 Walnut Grove Avenue, San Gabriel, California). The lamps shouid be used without short-wave filters, and the

2708/2704 to be erased should be placed about one inch away from the lamp tubes.

Packaging Information

24-LEAD CERAMIC DU
C2704
C2708
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