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MOSC TMS27L080] JTMS 2708-35 JL, TMS 2708-45 JL, TMS 27L08-45 JL

LSI 1024-WORD BY 8-BIT ERASABLE
PROGRAMMABLE READ-ONLY MEMORIES

R DECEMBER 1979-REVISED MAY 1982

1024 X 8 Organization

All Inputs and Outputs Fully TTL Compatible 24-PIN CERPAK
DUAL-IN-LINE PACKAGE
{TOP VIEW)

Static Operation (No Clocks, Mo Refresh)
Performance Ranges:

Max Access Min Cycle A7 1 vee
TMS 2708-35 350 ns 350 ns A6 2 A8
TMS 2708-45 450 ns 450 ns A5 3 A9
TMS 27L08-45 450 ns 450 ns
A4 4 VBB
3-State Qutputs for OR-Ties A3 5 TS(PE)
N-Channel Silicon-Gate Technology A2 6 VbDp
8-Bit Output for Use in Microprocessor- Al 7 Program
Based Systems A0 8 Q8
Low Power on TMS 27L08-45 . . . 245 mW (Typ) a1 o a7
Q2 10 Q6
10% Power Supply Tolerance (TMS 27L08-45
a3 1 Q5
Only)
Vss 12 Q4

Plug-Compatible Pin-Outs Allowing Inter-
changeability/Upgrade to 16K With Minimum
Board Change

description

The TMS 2708-35, TMS 2708-45, and TMS 27L08-45 JL are ultra-violet light-erasable, electrically programmable read
only memories. They have 8,192 bits organized as 1024 words of 8-bit length. The devices are fabricated using N-channel
silicon-gate technology for high speed and simple interface with MOS and bipolar circuits. All inputs {including program
data inputs} can be driven by Series 74 TTL circuits without the use of external pull-up resistors. Each output can drive
one Series 74 or 74LS TTL circuit without external resistors. The TMS 271.08 guarantees 200 mV dc noise immunity in
the high state and 250 mV in the low state. The data outputs for the TMS 2708-35, TMS 2708-45, and TMS 27L08-45
are three-state for OR-tying multiple devices on a common bus.

These EPROM:s are designed for high-density fixed-memory applications where fast turn arounds and/or program changes
are required. They are supplied in a 24-pin dual-in-line ceramic cerdip (JL suffix) package designed for insertion in
mounting-hole rows on 600-mil (15.2 mm) centers. They are designed for operation from 0°Cto 70°C.

operation (read mode)

address (A0Q-A9)

The address-valid interval determines the device cycle time. The 10-bit positive-logic address is decoded on-chip to select
one of the 1024 words of 8-bit length in the memory array. AQ is the least-significant bit and A9 is the most-significant
bit of the word address.

chip select, program enable [CS (PE)]

When the chip select is low, ali eight outputs are enabled and the eight-bit addressed word can be read. When the chip
select is high, all eight outputs are in a high-impedance state.
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TMS 2708-35 JL, TMS 2708-45 JL, TMS 27L08-45 JL
1024-WORD BY 8-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORIES

logic symbolt

(8 EPROM 1024x8
AQ o1 0 h

(7
Al ——— ()

(6) AV——-a1
A2 ——o (10)

(5) AVEF——Q2
A3 {11)

@) AV}———a3
M— |0 (13)

(3) A1023 AV I—Q4
A5 (14)
Ae—2 AV (15) o

(1) AVI—_os
A7 (16)
as—2 AV Y

(22) AV —@s
A9 9 .
s (20)

t This symbol is in accordance with IEEE Std 91/ANSI Y32.14 and recent decisions by IEEE and IEC. See explanation on page 289.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)*

Supply voltage, Voc (seeNote 1) . .. . ... -0.3to 16V
Supply voltage, Vpp {see NOte 1) . . . . . .. .. .. -0.3t020V
Supply voltage, Vgg(seenote 1) . ... .. ... ... ... ... ~0.3t015V
Allinput voltage (except program) {seeNote 1) .. .. ... ... ... ... ... ', . -0.3t020V
Programinputisee Note 1) . .. .. ... . . .. .. . . -0.3t035V
Output voltage (operating, withrespecttoVES) . . .. .. .. .. ... ... . -2t07V
Operating free-air temperature range . . . . .. .. ... ...ttt e 0°Cto70°C
Storage temperature range . . . . . . . .. .ottt e -55°Ct0125°C

NOTE 1: Under absolute maximum ratings, voltage values are with respect to the most-negative supply voltage, Vgg (substrate), unless otherwise noted.

Throughout the remainder of this data sheet, voltage values are with respect to Vsgs.

* Stresses beyond 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 beyond those indicated in the ‘‘Recommended Operating Conditions’* section of this specification is

not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
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TMS 2708-35 JL, TMS 2708-45 JL, TMS 27L08-45 JL
1024-WORD BY 8-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORIES

recommended operating conditions

TMS2708-35, TMS2708-45 TMS27L08-45

PARAMETER MIN NOM MAX MIN  NOM MAX UNIT
Supply voltage, Vgg —-4.75 -5 -5.25 —-4.5 -5 -65| V
Supply voltage, Vcc 475 5 5.25 45 5 55| V
Supply voltage, Vpp 1.4 12 12.6 10.8 12 132 V
Supply voltage, Vgg 0 0 v
High-level input voltage, Vi 24 Voot 2.2 Veet1 | v
(except program and program enable)
High-level program enable input voltage, ViH(PE) 1.4 12 12.6 10.8 12 32| V
High-level program input voltage, ViH(PR) 25 26 27 25 26 27| V
Low-level input voltage, V|_(except program) Vss 0.65 Vss 065 V
Low-level program input voltage, V| (PR) Vss 1 Vss 1 v
Note: V| (pR) max =< V|H(PR) —25 V
High-level program pulse input current {sink], liH(PR) 40 40 [ mA
Low-level program pusle input current (source), lj(PR) 3 3| mA
Operating free-air temperature, Ta 0 70 0 70| °C

electrical characteristics over full ranges of recommended operating conditions (unless otherwise noted)

TMS 2708-35,
PARAMETER TEST CONDITIONS TMS 2708-45 TMS 27L08-45 UNIT
MIN_TYPT MAX | MIN TYPT mMAX
. IoH = —100 uA 3.7 3.7
V h-I f
OH High-level output voltage IoH = —1mA 24 2.4
VoL Low-level output voltage loL = 1.6 mA 0.45 0.40 \
Iy Input current (leakage) Vi=0Vto5.25V 1 10 1 10 uA
CS(PE) = 5V,
| Output t (leak 1
o utput current (leakage) Vo = 0.4V 105.25 v 1 (o] 1 10 uA
IBB Supply current from Vgg All inputs high, 30 45 9 18 mA
Icc Supply current from Vo CS(PE) = 5V, 6 10 9 6 mA
Ta = 0°C
|
Ipp Supply current from Vpp (worst case) 50 65 20 34 mA
Ta = 70°C 800 350
Pp(av) Power Dissipation Ta = 0°C CS = OV 245 475 mwW
Ta = 0°C CS=+5V 290 580

T All typical values are at TA = 25°C and nominal voltages.

capacitance over recommended supply voltage range and operating free-air temperature range, f = 1 MHz

PARAMETER TYPt MAX | UNIT
C; Input capacitance 4 6| pF
Co Output capacitance 8 12| pF

tAll typical values are at Tp = 25°C and nominal voltages.
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TMS 2708-35 JL, TMS 2708-45 JL, TMS 27L08-45 JL
1024-WORD BY 8-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORIES

switching characteristics over recommended supply voltage range and operating free-air temperature range

TMS2708
PARAMETER TEST CONDITIONS TMS2708-35 TMS27L08 UNIT
MIN MAX MIN MAX
ta(ad) _ Access time from address 300 450 ns
| ta(CS) Access time from CS CL = 100 pF 120 120 ns
ty(A) Output data valid after address change 1 Series 74 TTL load 0 0 ns
tdis Output disable timeT t#(CS)- tf(ad) = 20 ns 0 120 0 120 ns
tc(rd)  Read cycle time 300 450 ns
1 Value calculated from 0.5 volt delta to measured output level.
TA = 25°C program characteristics over recommended supply voltage range
PARAMETER MIN  MAX | UNIT
tw(PR) Pulse width, program pulse 0.1 1| ms
tT Transition times (except program pulse) 20| ns
tT(PR) Transition times, program pulse 50 2000 | ns
tsu(ad) Address setup time 10 us
tsu(da) Data setup time 10 us
tsu(PE) Program enable setup time 10 us
th(ad) Address hold time 1000 ns
th(ad,da R) Address hold time after program input data stopped 0 ns
th(da) Data hold time 1000 ns
th(PE) Program enable hold time 500 ns
tCL,adX Delay time, CS(PE) low to address change 0 ns

PARAMETER MEASUREMENT INFORMATION
V=2.09 V

RL=780
ouTPUT
UNDER TEST

CL=100 pF

FIGURE 1 — TYPICAL OUTPUT LOAD CIRCUIT
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TMS 2708-35 JL, TMS 2708-45 JL, TMS 27L08-45 JL
1024-WORD BY 8-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORIES

read cycle timing

¥

R
- F

te(rd) te(rd)

|
*
ViH
ADDRESSES ADDRESSES VALID ADDRESSES VALID
Vi

ta(CS) Ja—e t(A)_-I|'—-ta(ad)—°| T
v

ad
VoH f
Q1-a8 Hi-2 ‘ VALID NOT VALID VALID Hi-Z me—
VoL

ViH
CS(PE)

ViL

T-—-—-|---

program cycle timing
'l¢ 10F N* PROGRAM LOOPS e v{
[ ]
VIH(PE) 7/
Cs (PE)"

ViL |._.I tsu(PE) th(PE) ——i
b Bk

ViH
ADDRESSES M ADDRESS O i ADDRESS 1...1022 H ADDRESS 1023
ViL

‘SU(ad)’i b thiad) _.] :H_ }"‘su(ad) ‘h(_ad.)'r‘ —ﬁr'_ '——‘su(ad) i
|
[

tCL, ad X

T

e

tw(PR) [ | | twipR) le— tw(PR) —a]

|
VIH(PR) }
|
s z
ulse
VIL(PR) .
t th(ad,daR)
‘su(da)"‘! l"— 1h(da)—" -H- L—‘su(da) h(da)’{ -Fr l"‘su(da) ‘h(da)'>| "4: ac.ce
ViH L ] L l g ]

Q1 -a8 !
PROGRAM  OUTPUT INPUT INPUT j INPUT OUTPUT
INPUTS ViL

*CS (PE) isat +12 V through N program loops where N => 100 ms/tw (PR).

NOTE: Q1-Q8 outputs are invalid up to 10 usec after programming [C_S(PE) goes Iow].

All timing reference points in this data sheet (inputs and outputs) are 90% points.
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TMS 2708-35 JL, TMS 2708-45 JL, TMS 27L08-45 JL
1024-WORD BY 8-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORIES

TYPICAL TMS 27L08-45 CHARACTERISTICS

800 DEVICE POWER DISSIPATION vs TE’\rﬂ_EERA TURE CURRENT vs TEMPERATURE
40
700
[~ 0,
] ~~~_ M 1 CS.
§ s00 AXIMUM 20 Max, \\5V\
= = Wors, € A=
i T ca, e CS <
§ \ se condition : \'\\ oy \
& 400 s \ ‘;’ 20 T
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| .6
5' / 100
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0 1 2 3 a 5 0 10 20 30 40 50 60 70
IoL — Output Current — mA Ta — Free-Air Temperature — °C
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