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LS| 1024 IT_ERASABLE
PROGRAMMA -GNLY MEMORIES

R DECEMBER 1979-REVISED MAY 1982

e 1024 X 8 Organization

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

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

Max Access Min Cycle A7 1 vee
TMS 2708-35 350 ns 350 ns A6 2 AS
TMS 2708-45 450 ns 450 ns A5 3 A9
TMS 27L08-45 450 ns 450 ns
A4 4 \%:]:]
e 3-State Qutputs for OR-Ties A3 5 TS(PE)
e N-Channel Silicon-Gate Technology A2 6 VbD
o 8-Bit Output for Use in Microprocessor- Al 7 Program
Based Systems A0 8 Q8
e Low Power on TMS 27L08-45 . .. 245 mW (Typ) ar o Q7
Q2 10 Q6
o 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»3.5, TMS 2708-45, and TMS 271L08-45 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°C to 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, all 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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http://www.dzsc.com/ic/sell_search.html?keyword=TMS2708
http://www.jdbpcb.com/J/
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

S92SL SYX3L'SY1IVA e 210522 X08 301440 1S0d
Q31VIOdHUODINI

191 SINTFWNALSN] SVXI ]

VA 01 {3dIHI A wouy 1ybnoug s uid a|ge
j -ud weuboud ay3 4a14e SPUOIBSOIDIW (| OF dn Pijeaul aie SINAINO §D- LD "4844Ng INAINO 3yl UO 191)31U0D 3be1|OA B 8sned
1 pINo2 ssaippe jo abueyo pue sINdINO elep Mou aie sindul wesboid syl aduls pabueyd St $SaIPPE BY) 810430 PAAOWSIS
E} 2q 1snw Jawielboid ayr AQ paijddns eiep ay] ‘epow weifoid ayl 40 1n0 821ASp 3yl saxel yalym 1A o1 1ybnoiq st
lg‘ [{3d) SQ] @19eu3 weiboid usyy ‘A 0 01 1ybnoiq s asind weiboud 1se| syl ‘sdoo| wesboid N a8yl ybnoayl bulpAs Jalyy

i Bujwwieibod doys 03

"INOHd3 8ys wieaboud 01 pasinbai sdoo| welboud Jo Jaquunu wnwjuiw
3yl ‘0L = N Yayt ‘swi | = (Hd)My gy *snyj sw 0oL < (HdIM) x N yum sswn  paieadal uays i #0uanbas aiua ayj
*sdoo| wesboud N JO U0 $31NIIISUOD S|y *pawwelBoid Usag aaBY SPIOM |[B [1IUN JBULBW SIYI Ul SeNUUOD Bulwiwesbo.yg

‘patjdde si as|nd weiboud ay3 pue dn 1as S B1EP MBU 9yl ‘UOIIRO0| 1XauU ayl 01 pabueyd A|jelluanbas S| ssauppe piom syl
PUOD3S0IDIW 3UO 153 1B JalY "A O 01 Xoeq 1ybnouq st uid weiboud ayl spuodssijiw | 01 |0 4814y "uld wesboid ayl o
paljdde s) as|nd weiboud A Gg+ e usy] ‘sindut weiboid 8D-1D Y} uo paodeld si palols aq O1 B1BP 3yl pue (ssaippe ,,Q,,
8y} yum uibaq 01 A1ewoisnd st 11) passaippe s pawwelboid ag 03 pJom 1sa1y ayf “aouanbas Buiwwelbold ayi Jo uoleINp
ay3 4oy ybry play st uid siyj sindut 01 Wayl 118AUO3 pue Sindino syl 3jgesip 01 A Zl+ 01 uld (34) SO 2yt Buiiq isai4

(wesbeip Burwm 8jpAd weiboad 9as) bunuwesbioad 1ae3s 03

“Ajuo (3.52) 8injeiadutal LIOOU 18 3UOp aq 1snw Bulwweibold "wa1sAs BuidAlo104d 066 a4yl Yy1im uoilounfuod i
a|npoA BuiwweiBolg NOHd iesiaaiun s,| L S! Yyoiym jo sidwexa ue ‘Jswwelbold WOHdI 40 IWOHJG & Uo pays||dwodde
AlfewJou si BuiwweBoud “ainsela Aq Ajuo ybiy e o3 pabueyo ag ued MO| y/ "31B1S MO| dy) 01 alels ybiy pasesa ayl wouy
pabueya aq 01 s| 18y (|30 Alowaw pa3dsias e 01 abieyo Jo 1unowe |jews e Bullisodap AjaAlssadaNs Jo s1sisuod Bulwweibouy

Bujwwesboad

‘81818 ybly 8yl ul ale s11q ||B ‘2INSEJS J8)}Y "ainseld Buunp diyd 8yl aAoqe S131BWHIUSD G'Z 1NOQe PRIBDO| &G
pinoys dwie| 8y "$8INUIW | Z O WNWIUIW B U] 32IAP 841 9Se43 [|IMm dwel A SS8[183|)) ‘1alawluad aienbs Jad 11emijjiw
Z1 (eodAy e ‘sny) ‘Jeldwiued asenbs Jad Spuodes-1lBM UBaYl SI (dwWil aInsodxa X AlISUBIUl A =) 9SOP AINSOC
-X® WNWIUIW papuawiwodas ay (swonsbue ;eGz yibBuajpaem) 1B 19|oines3n Alsusiul-ybiy o1 pl| Jussedsuesy ay
yBnosys diya sys Buisodxe Aq pasess sI G¥-8071LZ SINL 10 ‘SP-80LZ SWL ‘SE-80LZ SWL 243 ‘Buiwwesboid sio4ag

oaseud

(epow wedboid) uons

‘apouw peas ay1 ul IDA moaq pay aq 1snw uid wesboad ay)
wesbosd

*SIUBLOMWIOD [BUISLXD INOYLIM SIINDAO T 1 | SAIP |{Im
sindino ay} "aieis aouepadwi-ybiy e ul a4k SINAINO 91R1S-334Y) 3Y) ‘Pa1B(asEP USYM "Palo3|asap s diyd sy) io pabueyd
S| $S3IPPE B8yl [11UN PijeA UIBWA) {|iM BlBQ "PESS 9q UBD pJom IndIno 11G-1ybls 8yl 91048Q P81d9|as aq Isnw diyd 8y

(80-L0) 100 exep




TMS 2708-35 JL, TMS 2708-45 JL, TMS 27L08-45 JL
1024-WORD BY 8-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORIES

logic symbolt

- EPROM 1024x8
A0 L0 )

n
Al ()

(6) AY—"a1
A2— {10)

(5) AVEF——Q2
A3 {(11)

) AV}——a3
M—— |, (13)

3) Az AVE——a4
A5 14)
A6 2 AV (15) o

(1 AVI—_os
A7 (16)
<)) AV —Fm

(22) AV —@s
A9 9
= 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.




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 -45 -5 -55| V
Supply voltage, Vcc 4.75 5 5.25 45 5 55| V
Supply voltage, Vpp 114 12 12.6 10.8 12 132 V
Supply voltage, Vgg 0 0 v
High-level input voltage, Vi 24 Voot 22 Voot v
(except program and program enable)
High-level program enable input voltage, ViH(PE) 114 12 12.6 10.8 12 32| V
High-level program input voltage, V|H(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 1l v
Note: V| (pR) max = V|H(PR) —256 V
High-level program pulse input current {sink], ljH(PR) 40 40 | mA
Low-level program pusle input current (source), lj_(PR) 3 3| mA
Operating free-air temperature, Tp 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 MmAX | MIN TYPt mAX
) IoH = —100 yA 3.7 3.7
VOH High-level output voltage IoH = —1mA 54 2.4 v
VoL Low-level output voltage loL = 1.6 mA 0.45 0.40 \
] Input current (leakage) Vi=0Vto5.25V 1 10 1 10 uA
CS(PE) = 5V,
lo Output current (leakage) Vo = 0.4 V t0 5.25 V 1 10 1 10 KA
BB Supply current from Vgg All inputs high, 30 45 9 18 mA
Icc Supply current from Ve CS(PE) = 5V, 6 10 9 6 mA
Ipp Supply current from Vpp Ta = 0°C 50 65 20 34 mA
(worst case)
Ta = 70°C 800 350
Pp(Aav) Power Dissipation Ta = 0°C CS = OV 245 475 mW
Ta = 0°C CS = +5V 290 580

tal typical values are at To = 25 °C and nominal voltages.

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

PARAMETER

TYPt MAX | UNIT
Ci Input capacitance 4 6| pF
Co Output capacitance 8 12| pF

tAll typical values are at Tp = 256°C and nominal voltages.




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 o 120 ns
te(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

OUTPUT
UNDER TEST

RL=780 Q

CL=100 pF

FIGURE 1 — TYPICAL OUTPUT LOAD CIRCUIT




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

T

i
-F

te(rd) te(rd)

P |
1
ViH
ADDRESSES ADDRESSES VALID ADDRESSES VALID
ViL

|
t ta(ad) | }
a(CS) e tv(A)—-I alad) ——*} .

VoH
Q1-Q8 ‘ii-Z VALID NOT VALID VALID Hi-Z we—
VoL

ViH
CS(PE)

ViL

===

H

TTTTTI T

program cycle timing
i‘ 10F N* PROGRAM LOOPS ‘{
L /4 |
VIH(PE) 7/
Cs (PE)*

I
viL |-—-' tsu(PE) th(PE) —=]
N

b
VIH .

ADDRESSES M ADDRESS O i ADDRESS 1...1022 }i ADDRESS 1023
Vi

tsu(ad) ’i | - th(ad) —h] __H'— }Qtsu(ad) th(ad)" _ﬁ— su(ad)

tw(PR) (w(PR) le— tw(PR) —d I

t<— tCL, ad X

d

|
VIH(PR) !
|

t th(ad,daR)
tsu(da) l__ th(da)"‘ _.jH‘ l“-‘su(da’ h(da)>] —Fr b tsuaa) thida) > H:l
\" j — } I
Q1 -Qs8 tH =X
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 [ES(PE) goes Iow].

All timing reference points in this data sheet (inputs and outputs) are 90% points.




TMS 2708-35 JL, TMS 2708-45 JL, TMS 27L08-45 JL

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