
























































































































































































































































































































































A.C. Characteristics. Z80-CPU 

TA= 0°C 10 70°(. V cc= +5V :t sr1t:. Unless Otherwise Noted. 

-.,.-
Sign•I Symbol P:aramtter \fin 

•, f111...:k Pl.'noJ .. 
•I> 1wl'Ml1 Cl11...:k Puhe \hJ!h. 01>..:l IXU 

'"' t•l•L1 (!11d1, Puht' "-1J1h, 011,,:I;, Low 

1t.t n.1d, R1St" JnJ b!'I T11He 

11J t.\l>I .\Jdrcss Outpul lkb) 

1f OtL.11, 111 Fl11Jt 

"o-1s 
!;i...-111 .\,Jd;l."Si S1;,ibll' Prior !11 MRf:O !\.1t!'1llOP.. r..-de) _!_I. 
t J.:'I :\JJrl''iS Slithlt!' Pm1r hi i'OifQ. Rl5.11r tR I.I Of1,del I!!" 
l,;:.i .\JJu:-1,:» S1.1bl'-" 1111111. :I::!: 
' ... ·.11 \ddrl.''$ StJbk f r.1111 RO 11r \\"R 01111ng. f11•Jt 

1b1D1 D:.llJ Ou1put 

1f IOI !11 Fh•Jt Wtui:- .. 
1S<l>iDI l>..ila St-1up Tum: io h..lge ol (lod Durmg \.11 Cydc .20 

Do-7 15$11>1 Dal a Sewp Tuue to Falling of Clo1.k 1u \t5 oO 
C>Jta Srable Phof hl WR f\tt'mury Cydt'I 151 
l>Jta Srable Prior (f 'O !I[ 

l..:JI Da!J Srable From WR l'I 

'H Timi! for Se1up Ti111e 0 

1Dl<iitMRI Dela) From Fallrng Edge ol ('luck. MREQ low 
1DH<PfMRI MREo Delay From Rmng Edg< ul Cluck. \1REQ fhgh 

\.IREQ MRFQ Delay Frum Falling Edge ufClock. 'JRE7j High 
1w 1iiifil1 Pulse Width. MRI:/) Luw 181 
1w tMRHl Puls. Wrdlh. MREQ High ,,,, 
1DLcl> flRI !ORO Delay From Rising Edge uf f!uck. IORQ L<lW 

!ORO 1Dl:j;'f1Rl IORQ Delav From Falling Edge of Clock, iORQ Low 
1DHcl>(IR) iORQ From Rising Edge uf ('lock. fORQ High 
1DH$°(1R> iOR/j Delay From Falhng Edge of flock. iORQ High 

t-·-
1DL.cl> IRDl !ill Delay From Ristng Edg• of flock. fiQ. Low 

RD 1Dl'P" I RDl Jill Delay From Falling Edgt ofClock.J!!l Low 
'DHcl>fRDl RD Delay Fnim RiS1ng Edge of Clock. RD High 
1DH$(RD) iffi Delay From Falhng Edge of Clock. RO High 

1DLcl>fWRl WR Delay From Rising Edgt of Clock. WR Low 

WR 1DLi"tWR) WR Delay From Falling Edge of flock. WR Low 
1DH$(WR) WR Delay From Falling Edge ofClock. WR High 
1w <WRLl Pulse Width. WR low (101 

Mi 1Dl1Mll Mt Dela) From Rising Edge of flock, Mt Low 
1DH fMI) Mi Delay From Riilng Edge of Clo.;k, Mi Hig/I 

-
RFSH 0.1.y From RiS1ng Edge of flock. RFSii Low RFSH IDLIRFl 

1DH!Rfl RFSH Delay Frum Risrng Edge ,,f Clock, RFSH High 

WATT 1st WT) WATT Setup Time to Fallrng F.dg• of Cl<><k 10 

iiACT 1D!HTl HALT Delay Ti mo From Fllling Edge of Clo<k 

iNT 1, !IT) iNT Setup Time tu Rising Edge uf Cluck 80 

1w tNMLI Pulse Width. NMt Low RO 

BUSRQ 1st8Q) BUSRQ Setup Tim< tu Rising Edge uf flock 80 

BUSAK 1DLtBAI iiUSAK Delay· From RJSing Edge of Clo<k. Bl!SAK Low 
1DHIBM JiUSAK Delay From Falling Edge ofClu.:k, BCSAK High 

RF.SET 1s tRSl RF.SET Setup Time lo Rising Edge uf Ch..:k Q{) 

1F !Cl O.lay to Float fMREQ. iORQ. RO ,"nd WR) 

1mr Mi Stable Pr1ur iu loiiQ llnt<rrupt Ack. I 1111 

"OHS 

.\ Oala .-.hnuld u01u !ht' CPl' d•ta i'om "'·hi:n Rfi Jl..'.fl'H' Ounng 1n1trrup1 acknowlttdge d;ala 
,hould bl!' ""''ht!n .\ii Jlld i'ORQ Jft hot.h 

B. All .. 1llJ'1.ds anr 1nlt.•rnaily ""they mJy bt tlltJlly JSYlh:hronous w11h re"J>(i:I 
!o 1he 

(" The RESET mthl J..:llw· for J m1111mum 11( J ..:h)\:k ..:yde'io. 
0 Ou1pu1 Delay V\. L11Jde-d C1pa..:11an.:e 

r A= 70·'t Vi..:c t-5V 

..... Unit 

11 cl i->V:...: 

Jtl ll'ie..; 

:ooo !hi!..: 

30 nsei..: 

l-'5 
110 nsei..: 

mei.: 
rlW1. 

nse;.: 

!l"il.'<: 

!1';;e, 

lhC...: 

1151!..: 

nsl.'1.. 

fl SI:\. 

lhl.'..: 

!ht'L 

11.XJ !l':>t.'L 

100 
JOO i1Se;.: 

fht'I..' 

nsc1.. 

uo nst:...-
110 nsec 
100 nsec 

TTO ns.ec 

100 nsec 
11_0 

nsei.: 
110 nsec 

80 nsec 
90 nsec 

!N nset.: 
nsei: 

130 nsec 
130 nsec 

180 nsec 
150 nstc 

nsec 

JOO nsec 

nsc1.: 

nsec 

nsec 

I 20 nsec 
110 nSec 

nsec 

100 nsec 

nse:t: 

Add I On sec delay for each SOpf increase in load up to a maximum of 200pf for the data bus cl I OOpf for 
address cl control lines 

168 

Condition 

Cl = 50pF Ill 1J.:.m = 1""1 1l>Hl + 1t - : 5 

121 1J._.1 =1 .... -xo 

J! I 1w1 1f)L1 r 1r - .HJ 

I• I = tw(<PU + 1r - no 
C'L=50rF 

Ji! 1dcm = 1c - 210 

,,,, 
1dci = 1w(<l>L) + 1r - 210 

I 'I tcdf = lw( 1>L) + t, -80 

CL - 'lJpF 
pq 1w ( \.1RU = 1,· - .. HJ 

'"' 1v.1\-1RH)"' !wM>H) + 

('L = iOpF 

CL= iQpF 

CL• SOpF 

C'L = 50pF 

C'L = 50pF 

Cl •SOpF 

CL= SOpF 

lllJ 

f'UTl'OtNT 

«1 .,.. 
. .... 

Load circuit for Output 



A.C. Timing Diagram 

Timing measurements are made at the following 
voltages. unless otherwise specified: 

{

IN 

Do-7 

OUT 

M1 

WR 

NMI 

.. , .. "O" 

CLOCK Vee -.6V .45V 

OllTPlJf 2.0 v .8 v 
INPUT ~.O V .8 v 
FLOAT LJ.V :t0.5 v 

10 IHTI 

169 



Absolute Maximum Ratings 
Temperafure Under Bias 
Storage Temperature 
Voltage On Any Pin 

with Respect to Ground 
Power D1ss1pat1on 

Spt·~·1f1ed tiperJtlllt'. r;,in!ll' 
-b5°C to -t I 50°C 
-0.3V to+ 7V 

I.SW 

Z80-CPU D.C. Characteristics 

Symbol Parameter Min 

\'ILC Clu'k Input Low Vultage -0 _1 

*Comment 

Stresses aboYe those listed under "Absolute 
MaXJmum Rating" may cause permanent 
damage to the device. This is a stress rating 
only and funi..:t1onal opera11on of the deVJce 
at these Or any; oth!'.'r condi't1on above th'Ose 
indicated in the operat10nal sec.t1ons of this 
spec1f1ca1ion ts not implied. Exposure to 
absolu'te max..imum ratmgcond1t10ns for 
extended periods ma} affect de•·ice rellab1l1tj 

Typ Max Unit Test Condition 

0.45 v 

\'IHC Ch>ck lnpul High Vul1Jge 
\'cc -.6 vcc+.3 \' 

VIL Input LL1" Voltage -0.3 Oo v 

\'IH lnpu! High \\.llt;..ige cu v ..:.: v 

\'OL Outpu1 Lll"' \\lltJgt' U.4 v 10 L=J 8mA 

'oH Outpu! Hi~ \',iitJg.c ~ _4 v 'rni 0 -csoµA 

'cc PllWC! Suppl\ Cu; rent 150 mA 

ILi Input LcJ\...Jgc Curren! 10 µA v1'.\i""0 Ill \'c'-· 

1LOH I Tr;-S!Jle Ou1pu1 Lea\...J,!!.e Current 111 Flo:.it 10 µA \'otr1"'~.4 1'' vi.:i.: 

'10t Tri-StJlt' Output LcJkJgc Current 111 Fil)J( -I 0 µA vour=o 4V 

ll[) DJtJ Bu~ LeakJgc Current in Input MuJe 010 µA o.;:v 1N ,,;:\,, 

Z80A-CPU D.C. Characteristics 

Svmbol Parametrr Min Tvp \lax Linil Te'r Condition 

\I l ( -(11 0 45 v 

vcc+.3 

-II 1 () ~ 

\Ill : LI 

ll4 \. 'oL=I brnA 

\Oii : 4 1011 ' ->u;.;.-\ 

P.1v.L'' Surph ( u;1l'111 oo coo mA 

l11pt1t L t.'J~J~l' ( 111 rL'!ll IU µA \'j '\ =0 \,1 \', ~· 

Tri S<J!L' Output l L'J~J~C CurrL'llt 111 t--l1iJ! Ill µ\ VOIT 0
: 

4 '" \" 

111-SlJt~' Ot1tpi11 l cJl--.J~L' Cu11t'!\! 111 Fi11Jt -1 ll µ .. ~ \·onolJ 4\ 

:!. I U µ•\ U,,;: \.I\ •: 
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l\(1:c For Z~O-CPl ;iii .\C and LX d1ar<iLtcml1L<, remain !ht' 
s.;ime IP1 !hf' milli:.n) grade par1' excepl l(L-

Capacitance 
TA = 25°C. f = I MHz. 

unmeasured pins returned to ground 

Symbol Parameter Max 

(¢ Clt1i.:lo. Cap;.h 1!Jrh.·e -~) 

c,\ Input CdpJ1:1Lmd' 

Con Ou !put C JPJ<--'I 1<rn1..:c JO 

Z80-CPU 
Ordering Information 
C - Ceramic 
P -- Plastic 
S .__Standard SV :'.:So/( 0° to 70'C 

E - Extended ·sv ~SC?( -40--:i to 85(,C 

M -- Mi~itary 5\' :!-JO'/t-55·'.J to 12·scc 

Capacitance 
TA= 25°C. f = I MH1. 
unml'J\Urtd pin' returnl'd tu ground 

Vni1 

pf-

pF 

Symhol Paramrter \i~n Lnll I 
.f-~~~+-~~~~~~~-+-~~+-~~l 

l,1, 

l I' 

11 rt I 

-r-~--;~ llijl'.: ( .lf'.J·, 

( ()l l 

ZSOA-CPU 
Ordering Information 
c - Ceramic 

Plastic 
S - Standard 5V :t5'7r 0,-, to 70~( 



A.C. Characteristics ZSOA-CPU 

TA= 0°C tu 70°(. V.:.: = +SV ± S'X. Unless Otherwise Noted. 

SiJnal 

-\1-1\ 

Symbol 

•, 
•wf<l>H.l 
!""(<Ill) 

1r.t 

11l(ADJ 

'• tADl 
1a..:m 
1a..:1 

' ... a 
1i.::a1 

1DfDI 
IF (DJ 
1S<I> IDJ 
1 S~(D) 
1dcm 
tdc1 
1cdl 

'H 

1 DL~(MRJ 
1DH<l>(MR) 
1DH~(MRJ 
1w (MRLJ 
1w (MRH) 

1Dl<I> (IRl 
1DLi(IR) 
1DH<l>(IRI 
toH¢(1R) 

1DL~(RD> 
toL¢(RD) 
IDH<l>(RD) 
tDH~(RDJ 

1DL<l>(WR) 
1DL¢(WR) 
1DH¢°(WR) 
1w(WRLJ 

Para.meter 

Clock Perwd 
Clo.:k Pul>< Width. ll<'d. High 
Clock Pulse W1dlh. Cluck Low 
(lock Rise and Fall Time 

Address Output Dela) 
Dela~ to Floa1 
Address Stable Pnnr hi MRFO (Memory() de I 
Address Stable Pno1 to IORQ. RD or WR fl 10 (\ cle) 

Add<ess Stable from RD. WR. IORQ or MREO 
Address Siahle- Ffl)ffi RD or WR During Float 

Data Output Del<i~ 
Delay tc Float During Write() cle 
Dau Setup Time to R1smg tdge of Clo..:k DurmF M 1 C) .:le 

Data Setup Time to Falhng. l dge of Clod Durmg M~ tu M~ 
Data Stable Pr1llr to WR <Memor) r) cle I 
Data Stable Pnor tu WR (1 10 C)de) 
Data Stable From WR 

Any Hold Time for Setup Time 

MREQ Deia) Fwm Falhng Edge of Clock. MREQ Low 
MREQ Dela) From Risiog Edge of Clock, MREQ High 
MREQ Delay From FaUmg Edge of Clock, MREQ High 
Pulse Width, MREQ Low 
Pulse Width, MREQ High 

iORo Delay From Rising Edge of Clock. IORQ LClw 
iORQ Delay From Falling ~dge of flock, loRQ Low 
!ORO Delay Frorr. Rising ~dge of Clock, IORQ High 
IORQ Delay From Falling Edge of Clock, IORQ High 

RD Delay From Rising Edge of Clock, RD Low 
RD Delay From Falling Edge of Clock, RD Low 
RD Delay From Rising Edge of Clock, RD High 
RD Delay From Falhng Edge of Clock. RD High 

WR Delay From Rising Edge of Clock, WR Low 
WR Delay From Falling Edge of Clock, WR Low 
WR Delay From Falling Edge "r Clock. WR High 
Pulse Width, WR Luw 

Min 

.25 
110 
110 

1rr 

14] 

35 
50 

I~ 

191 

1101 

Unit Test Condition 

1121 
nS<c 

woo 

110 nS<c 
90 

nse.: 

OS.CL 

150 
90 nsel 

use ... 

0 nse( 

85 nsei.. 
85 nsel.'. 

85 nsei.. 
nse.: 
nsec 

75 nser 
85 nsec 

85 nsec 

85 nse1: 

85 nsec 
95 nsec 

nsec 

85 nsec 

65 nsec 
80 nsec 

80 nsec 
nsec 

1DUMI) 
1DH CMI) 

Mi Delay From Rising Edge of Clock. Mt Low 
Mi Delay From Rismg Edge of Clock, Mi High 

JOO nsec C SO 
1---+-.....,.100,,.,--+-ns_e_c-t L = pF 

1DL(RF) 
tDHfRFl 

RFSH Delay From Rismg Edge of Clock. RFSH low 
RFSH Delay From Rising Edge of Clock. RFSH High 

130 nt.ec C 
1---+--"1 __ 2_0-+-n-se-c-I L = 50pF 

NOTES: 

's(Wf) 

1D(HTl 

1s(ITl 

1w(NML) 

's(BQ) 

1DL(BA) 
1DH(8Al 

1s(RS) 

1F(CJ 

1mr 

WAIT Setup Time 10 Fallmg Edge of Clock 

HALT Drla~ Time From Fall mg Edge of (Jock 

INT Se1up Time to Rismg Edge oi Clock 

Pulse Width, NM! Low 

8USRQ Setup Time to RJSing Edge of Clock 

BUS AK Delay From Rising Edge of Clock, BU SAK Low 
BUSAK Delay From Falling Edge of Clock. DUSAK High 

RESET Setup Time to Rising Edge of Clock 

Delay to Float (MREQ, IORQ. RD and WR I 

MI Stable Prior to IORQ (lnt~rrupl Ack. I 

70 

80 

80 

so 

60 

1111 

A. Data should be enabled o~to the CPU data bus wheli iU>"1s aCuve. Durmg interrupt acknowledge data 
should be enabled when Mi and R5JrlJ are both active. 

8. All control signals are internally synchronized, so they may be totally asynchronous with respect 
to the clock. 

C. The Rsr-r s1gnal must be active for a mm1mum of .3 clock cycles. 
D. Output Delay v:, Loaded Capacitance 

TA= 70°C Vee= +SV ±5o/r 

nsec 

300 nsec 

nsec 

nsec 

nsec 

CL= 50pF 
100 
100 nsec 

nsec 

80 nsec 

nsei: 

( 12] tc = 1w(<l>H) • 1w(<i>L) • 1r • 1f 

(I] tacm = 1w(<l>HJ •tr- 65 

(2] I =I -70 
ii Cl C 

131 tea= tw(<l>L) + t, - 50 

14 I 1caf = 1w(<l>L) • 1r - 45 

!SJ tdcm=tc-170 

lb] tdci = tw(<l>L) + tr-170 

(7] tcdf = tw(<l>L) +tr - 70 

(SJ 1w (MRL) = 1c - JO 

19 ] 1w(MRH) = 1w(<i>H) •tr- 20 

(I I] 'mr = 21, • 'w(<l>H) • tr- 65 

Add IOnsec delay for each 50pf increase in load up to maximum of 200pf for data bus and I OOpf for 
address & control lines. Load c1rculf for Output 

E. Although static by design. testing guarantees tw(cJtH) of 200 µ.sec maximum 
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LINEAR 
INTEGRATED 
CIRCUITS 

TYPES Tl080 THRU Tl085, TLOIOA THRU TL084A, 
Tl081B, Tl082B, Tl084B 

JFET-INPUT OPERATIONAL AMPLIFIERS 
BULLETIN NO. DL.S 12484, FSBRUARY 1977-REVISED OCTOBER 1979 

24 DEVICES COVER COMMERCIAL, INDUSTRIAL, AND MILITARY TEMPERATURE RANGES 

• Low Power Consumption 

• Wide Common-Mode and Differential 
Voltage Ranges 

• High Input Impedance ... JFET-lnput 
Stage 

• Internal Frequency Compensation (Except 
TLOSO, TLOSOA) • Low Input Bias and Offset Currents 

• Output Short-Circuit Protection • Latch-Up-Free Operation 

• High Slew Rate ... 13 V/µs Typ 

description 

The TL081 JFET-input operational amplifier family is designed to offer a wider selection than any previously 
developed operational amplifier family. Each of these JFET-input operational amplifiers incorporates well-matched, 
high-voltage JFET and bipolar transi·stors in a monolithic integrated circuit. The devices feature high slew rates, low 
input bias and offset currents, and low offset voltage temperature coefficient. Offset adjustment and external 
compensation options are available within the TL081 Family. 

Device types with an "M" suffix are characterized for operation over the full military temperature range of -55°C to 
125°C, those with an "I" suffix are characterized for operation from -25°C to 85°C, and those with a "C" suffix are 
characterized for operation from 0° C to 70° C. 

TL080, TLOBOA 
JG OR P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 

Of~Sfl 

OU1 NULt 
f'Vl 11111, 

..ON vcc­
l'lfUll·-tN"'UT 'II><\/ 
CCNP, INPUT 

TL083, TL083A 
JORN DUAL-IN-LINE 
PACKAGE (TOP VIEW) 

.V[ll!T NONllri QFFIEl Vc:c..- °"''" lllOloltJI wvun 
IMl VEl'lllHG HULL MJU,_ VEJIT._. _, 

-.iT _,,. 11&:1 JN2 N\IT N'IJT 

l'l•S I AID 13 ARE lllTER•ALLY lll'r£RCOllECTED 

NC-No interna! connecti'on 

TL081, TL081A,TL081B 
JG OR P DUAL·IN-LINE 
PACKAGE (TOP VIEW) 

()VT NUll 
Vee· PlJ1 iN21 

TL084. TL084A,TL084B 
J OR N DUAL-IN-1,.INE 
ORW FLAT PACKAGE 

(TOP VIEW) 
tlllVUl'l M:lflll't IC*llrt IN'Vlln 

ING vunwc. YfFIT...:; ING 
OIJTl"Ul lf9'\l1" IM"UT Vc:c~ ""'11 IW\.IT ounvt 

CIUTJllJT W1.11n flOfrill't "cc· IC»NW ...,fAT·OUlJ'U'I' 
*Ci VE"llflllG. Vf:lflTM:i W(l 
-vt -.i' ~ ~ 

TL082,TL082A,TL082B 
JG OR F DUAL-IN-LINE 
PACKAGE (TOP VIEW) 

.... 
OUT llVV IN\I 

VCC• JIUT INlll'IJl !WOT 

OUT INV M0"1 Vee~ 

""' ......,, tN'1 ,...,, 

TL085 
N DUAL-IN-LINE 

PACKAGE (TOP VIEW) 
IWVEll:l·t«lflllfr; NOJjili'< ~V(JlT 

lfllG \llRllfllC OIJT OUT VERTll«l llllG 
tlPV'I INl'V'T l'Ul llct• l'UT IWl.Jl ~ 

OUT MONllrt IWV!RT Vcc­
'VT Vfl'ITINO IHC """ _,., 

Copyright© 1979 by Texas lnstrumenu Incorporated 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TYPES TLOBO THRU TL085, TLOBOA THRU TL084A, 
TL081B, TL0828, TL084B 
JFET-INPUT OPERATIONAL AMPLIFIERS 

schematic (each amplifier) 

NONINVEATING 
INPUT o------+----~ 

INVERTING 
INPUT 

TLOIOONLY OFFSETNULL..~N2) o---{

OFFSET NU!..LICOMP IN1, 

Vee-

,-

OFFSfT 
NULL 
(Nll 

1080 ll 

OFFSET 
NULL 
IN21 

TL061 AND TL083 ONLY 

C) ,. 18 pF ON TL081, TL082 TL083. TLQ8.4, ANO TL085 ONLY 
COMPONENT VALUES SHOW"" ARE NOMINAL 

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

TL08-C 

TL08_M TL08_1 TL08_AC 

TL08_BC 

Supply voltage, Vee+ (see Note 1) 18 18 18 

Supply voltage, Vee- (see Note 1) -18 -18 -18 

Differential input voltage (see Note 2} ±30 ±30 ±30 

Input voltage (see Notes 1 and 3) ±15 ±15 ± 15 

Duration of output short circuit (see Note 4) Unlimited Unlimited Unlimited 

Continuous total dissipation at (or below) 25°C free·air temperature (See Note 5) 680 680 680 

Oper~ting free-air temperature range -55 to 125 -25 to 85 0 to 70 

Storage temperature range -65 to 150 -65 to 150 -65 to 150 

Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds I J, JG, or W package 300 300 300 

Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds l Nor P package 260 260 

NOTES: 1. All voltage values, except differential voltages, are with respect to the midpoint between Vee+ and Vee-· 
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. 

UNIT 

v 
v ·-v 
v 

mW 
'c 
'c 
"C 

"c 

4. The outPut may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure that 

the dissipation rating is not exceeded. 

5. For ·operation above 25cC free-air temperature, refer to Dissipation Oerating Table. In the J end JG packages, TLOB_M chips 

are ejloy-mounted; TL08_1, TLOB_C, TLOS_AC. and T1...08_BC chips are glass-mounted. 

DISSIPATION DE RATING TABLE 

PACKAGE 
POWER DE RATING ABOVE 

RATING FACTOR TA DEVICE TYPES, SUFFIX VERSIONS, AND PACKAGES 
J (Alloy-Mounted Chip I 680mW i1.omwtc 88°C 

J {Glass-Mounted Chip) 680mW 8.2 mwtc 67"C 
TLOBO TLOB1 TL082 TL083 TL084 TL085 

JG (Allov-Moumed Chip) 680mW 8.4 mWfC 69°C TL08-M JG JG JG J J, w 

JG (Glass-Mounted Chip) 680mW 6.6 mwrc 47°C TL08_1 JG, p JG, P JG, p J, N J, N 

N 680mW 9.2 mwtc 76°C TL08-C JG, p JG, p JG, p J, N J, N N 

p 680mW 8.0 mW(C 65°C TLOS_AC JG, p JG, P JG, p J, N J, N 

w 680mW 8.0 mwrc 65°C TL08-BC JG, P JG p J, N 

Also see Dissipation Derating Curves, Section 2. •These combinations are not defined by this data sheet. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE SOX 225012 • DALLAS. TEXAS 75265 
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TYPES TL080 THRU TL085, TLOBOA THRU TL084A. 
Tl081B, TL082B, Tl084B 

JFET-INPUT OPERATIONAL AMPLIFIERS 

electrical characteristics, Vee± = ± 15 V 

UNIT 

MIN TYP MAX Milli TYP MAX MIN TYP MAX 
'80 '81 ·-,B-2-'83--'-85-!.1-+-----3-----s" --3~-- 5 15 

Rs= 50 n, TL084 3 9 3 6 5 15 IT A= 25°C .... T~L~0~8-A--------~~'+---- ·31t 
Input offset voltage 

'81 B '828 '848 2 3 
t---------,a-o-:e''-,-.-.s~2-,.83-;-s-~-+-·------s~----------79-;--·---~20:c:-1 mV 

Rs= 50 n, TL084 15 9 20 

TA = full range 1-T'-"'L0;:.8='-A'----~+------+-------+-----~7"."'5_, 
'81 B,'82B,'84B 5 

TA=fullrange 10 10 10 L.vtc 
·~~~------- --·----=:;-t-----·---·-.c_-}-----· . I 

TLOB _ _t 5 100 5 100 _____ L_~g_ 

TLOB_A ---+- 5 100 pA 
'81 B,'828,'848 __J__-5--;oo-
~L_ 20r---- 101 5f--

T A= full range TLOB_A I 3 n.O. 

Temperature coefficient 
of input offset voltage Rs " 50 n, 

1------~ 
"VIO 

TA= 25°C 

Input offset current§ 

TLoa..:;:t • 3o 2<!0-r-- __ 3o 4gg.. 1 

'81 B '828 '848 ---30----'20Q . ' -----:::-t-· 
TL08-t -------~ 10 

Input bias current§ 

'818'828'848 --t-~ 3 

TLOB_A 30 200 :lA 

TA= full range TLOB_A ~ 1-------------<- l •g1 B,'82B,'s4s--+-·-------t----- ---- __ I 

TL08_:j: ±11 ±12 ±11 ±12 L--;;o-.. ±11 
TA = 25°C ~8-A . -- J_=.1_1 _.:_1.3_ __ 

'81B'82B'84B TI=±12 I 
TA= 25~+-lit ; 10 k'f~- -24-27-·-+-:14-27-- 27 

Maximum peak-to.peak -~--- v 

Common-mode input 
voltage range 

outPut voltage swing TA = full rar.ge ".!l. ;;. 1 O kn 24 ~· I 24 
24 I 

1--------------+------!-R~ 20 24 20 24 20 --··+---
AL;;. 2 kn, TL08_:j: 25 200 50 200 25 200 
Vo= t10 V, TL08_A --t-=-· -- ·50200-

Large-signal differential IA• 25°C '81B,'82B,'84B 50 200 
voltage amplification AL;;. 2 kn, ~:j: 15 25 --t--1_5 ____ _ 

Vo= ±10 V, TLOB_A -r-·-----~_L_. __ 

Avo V/mV 

TA= full range '81 B,'828,'848 25 
,__B-,---U-n-it-y--g-a-in-·b-a_n_d_w_i_d-th--<-T~A-=_2_5" __ C __ ,,__.____,_ 3 ·--J-·---1-----3----r--M--H-;--
l--''-'--·-.....;:;"'-'"--'""-';..:;::::.~"-":..:.;'--i-:~-"=,.-=------------+------·-t-----c---·- ----~----+-"-"-'-_..., 

Input resistance -~ 25°C ----r:;:;-· 101 2 10 1 :1 10 1 2 i n 
Common-mode rejection Rs;;. 10 kfl. TLOB_t 80. _ _f§ ___ -t-_!!9. ____ 8_G __ .-l-c:-70cc--76cc---

o , ' TLOB_A BO 86 
TA= 25 C '816 '828 '84B ---+-·---------r--8-0--8-6c----i 

TLoB J.: , ---+-=-__ 8_0" ___ 86 __ -+_8_0 __ 8_6_·:-_-_-_,__70 __ 7_6 __ ·--1 
Supply voltage rejection Rs ;;. 10 kn, TLOB_A 80 86 dB 

,. 

CMRA 
ratio dB 

ksvR 
ratio(AVcc±/AV1ol TA=25°C '81B,'82B,'84B 80 86 

1-----S-u_p_p-ly_c_u_rr_e-nt ___ __,_N_o_l_o_a·d-.---~-:N-o-si~g-na-I~, '------+-------+------·-~---- t---1 
1cc (per amplifier) TA= 25.c 1.4 2.8 1.4 2.8 1.4 2.8 mA 

Avo=100, TA=25°C 120 dB V 0 1 /V o2 Chanrtel separation 120 
--··-~--------'------' 

120 

t All characteristics are specified under open.loop conditions unlen otherwise noted, Full range for TA iii -55°C to 125°C for TL08_ M; 

-25°C to 85°C for TL08_1; and 0°C to 70°C for TL08_C;TL08_AC, and TLOS_BC. 

:1: Types 1"L0851 and TL085M are not defined by this data sheet. 

§ Input bias currents of a FET-input operational amplifier ere normal junction reverse currents, which are tempereture sensitive as shown in 

f:lgure 18. Puls• techniqu&1 mutt b& used that will maintain the junction temperatu,.e as close to the ambient temperature es is possible. 
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TYPES TLOBO THRU Tl085, TLOBOA THRU TL084A, 
TL0818, TL082B, TL084B 
JFET-INPUT OPERATIONAL AMPLIFIERS 
operating characteristics, VCC± ""± 15 V, TA"" 25° C 

PARAMETER TEST CONDITIONS 
MIN 

TL08_M 

TVP MAX 

SR Slew rate at unity gain 
V1•10V, RL = 2 kn, 

8 13 
CL= 100 pF, See Figure 1 

'r Rise time V1=20mV, RL = 2 kl1, 0.1 

Overshoot factor ~ • 100pF, See Figure 1 1()% 

Vn EQuivalent input noi• volt191 Rs• 1oon. f = 1 kHz 25 

ALL OTHERS 

MIN TVP MAX 
UNIT 

13 v1,,., 

0.1 ,,.. 
10% 

25 nV/.jHz 

PARAMETER MEASUREMENT INFORMATION 

I 
I 

L-~(J 
Cc=12pF 
for TL080 
andTLOSOA 

10kn 

FIGURE 1-UNITV-GAIN AMPLIFIER FIGURE 2-GAIN-OF·10 INVERTING AMPLIFIER 

2Mn 

FIGURE3 

INPUT OFFSET VOLTAGE NULL CIRCUITS 

Vee-

FIGURE4 

TEXAS INSTRUMENTS 
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TYPES TLOIO THRU Tl086, TLOIOA THAU Tl084A, 
TL0818, Tl0828, TL084B 

JFET·INPUT OPERATIONAL AMPLIFIERS 

TYPICAL APPLICATION DATA 
0.5-Hz SQUARE-WAVE OSCILLATOR 

AF• 100 kn 

+15V 

OUTPUT 

INPUT 

3.3kn 
A1=A2=2A:i=1.5Mn 

C3 
C1 = C2 = 2 = 110 pF 

1 
fo = 21T A 1 C1 '= 1 kHz 

FIGURE 24-0,S•Ht SQUARE.WAVE OSCILLATOR FIGURE 25-HIGH.Q NOTCH FILTER 

ss.4 kn 

!Mn 

lµF 

INPUT o--11----tl----t-
100kn 

IOOµF T 
.,... 

1ookn 

tor TL085 
FIGURE 26-AUDIO DISTRIBUTION AMPLIFIER 

18 pl' 

6 sin wt 

18 pF 

88.4 kn 

88.4kn 

1N4148 1 B kn (See Note Al 

.--~+ml--~ ... ~--'Vl/l..--~0-15V 

18 pF 
1 kn 

1 kn 

'--~--t-~~~ .... -'IN11~~-0+15v 
1N4148 1s kn tSee Note Al 

Note A: These resistor values may be adjusted for a ~ymmetricat output. 

FIGURE 27-100«Hz QUADRATURE OSCILLATOR 
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nPES Tllll THRO Tl085. TlDllA THRU Tll84A. 
Tlll18. TlllZB. TLll4B 
JFET-l•PUT OPERATIONAL AMPLIFIERS 

...... 

Ul>n 

t orTL085 

TYPICAL APPLICATION DATA ...... 

OUTPUT A 

--
21<Hzldiw 

SECOND-ORDER SANOPASS FILTER 

311k0 

VCC+ 

"CC-

OIJTPU1" 
A 

1.5"'1 

. .... 

Vee-

OUTPUTB 

2kHz/diY 
CASCADED BANDPASS FILTER 

f 0 = 100 kHz. Q •JO. GAIN = 4 t 0 = 100 kHz,. Q = 69. GAIN = 16 

271<U 

FIGURE 28-l'OSITIYE-H:EDBACI< BANDPASS FILTER 

.... 

..... 
.... = ~---+-___ .....__...,....~ 

+ 

MAX .--n---' 
1UJ3,,f 

10tlll 

.J.3k0 

Str.a ;..__Jl:-----------~ 
GAIN.....--. 

FIGURE 29-IC PREAMP\.IFIER 
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SCHOTTKYt 
PROMS 

SERIES 14 AND 18 
PROGRAMMABLE READ-ONLY MEMORIES 

JUNE 1981 

• Titanium-Tungsten (Ti-W) Fuse Link For Re­
liable Low-Voltage Full Family Compatible 
Programming 

• Applications Include: 
Microprogramming/Firmware Loaders 
Code Converters/Character Generators 
Translators/Emulators 

• Full Decoding And Fast Chip Select Simplify 
System Design 

Address Mapping/Look-Up Tables 

• P-N-P Inputs For Reduced Loading On System 
Buffers/Drivers 

NEW TYPE NUMBER OLD TYPE NUMBER 
BIT SIZE OUTPUT 

TYPICAL PERFORMANCE 

0°C to 70°C 0°C to 70°C {ORGANIZA TIONI CONFIGURATIONt 
ADDRESS POWER 

ACCESS TIME DISSIPATION 

TBP1 BSA030 (J, N)• SN74S188 (J, NI 256 Bits 0 
TBP185030 (J, NI• V' 

25 ns 400mW 
SN74S288 (J, NI (32W X BBi 

TBP14S10 (J, NI• SN74S287 (J, NI 1024 Bits V' 
TBP14SA10 (J, N)• SN74S387 (J, NI (256W X 4B) 0 

42 ns 500mW 

TBP18SA22 IJ, N)• SN74S470 IJ, N) 2048 Bits Q 
TBP18522 (J, N 1• V' 

50 ns 550mW 
SN74S471 IJ, N) (256W X 8BI 

TBP18S42 IJ, NI• SN745472 IJ, N) 4096 Bits V' 
TBP18SA42 (J, N)• SN745473 IJ, NI (512W X 881 0 

55 ns 600mW 

TBP18546 IJ, NI• SN74S474 (J, NI 4096 Bits V' 
TBP18SA46 IJ, NI• Q 55 ns 600mW 

SN74S475 IJ, NI (512W X 881 

•For full temperature parts (-55°C to +125°C) use suffix MJ. For devices with MIL-STD 8838 processing (-55''c to+ 125-::C) see page 2-3. 

1 Q =open collector, \J =three state, 

TBP18SA030,TBP18SOJO 
256 BITS 

(32 WORDS BY 8 BITSI 
(TOP VIEW) 

TBP14S10,TBP14SA10 
1024 BITS 

(256 WORDS BY 4 BITSI 
ITOP VIEW) 

TBP18SA22,T3P18S22 
2048 BITS 

(256 WORDS BY 8 BITSI 
(TOP VIEWI 

TBP18S42, TBP18SA42 
4096 BITS 

(512 WORDS BY 8 BITSI 
{TOP VIEW) 

TBP18S46,TBP18SA46 
40%BITS 

{512 WORDS BY 8 BITS) 
(TOP VIEWI 

Pin auignmenb for ell of these memori8'5 are the same for the J and N packages. See Product Guide, Section 7, for chip carrier pin asaignments. 

description 

These monolithic TTL programmable read-only memories (PROMs) feature titanium-tungsten (Ti-W) fuse links with 

each link designed to program in 100 microseconds. The Schottky-clamped versions of these PROMs offer considerable 

flexibility for upgrading existing designs or improving new designs as they feature full Schottky clamping for improved 

performance, low-current MOS-<:ompatible p-n-p inputs, choice of bus-driving three-state or open-co!lector outputs, and 
improved chip-select access times. 

The high.,;omplexity 2048· and 4096-bit PROMs can be used to significantly improve system density for fixed 

memories as all are offered in the 20-pin dual-in-tine package having pin-row spacings of 0.300 inch (7,62 mm). 

Copyright© 1981 by Texu Instruments Incorporated 

TEXAS INSTRUMENTS t1ntegrated Schottky-Barrier diode· 

INCORPORA-YED 
clamped tranststor is patented by Texas 
Instruments. U.S. Patent Number 

POST OFFICE BOX 225017 • DALLAS TEXAS 75265 3,463,975. 
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SERIES 14 AND 18 
PROGRAMMABLE READ-ONLY MEMORIES 

logic symbols 

TBP14S10 TBP18S22 
TBP18S030 

,!al 

l~ 
nz .. 0' 

H7 0, A3 
02 

}·~ 
O> u A.\,' 02 
03 .. ., 

"" 
' 

00 

'" "' "' 

TBP14SA10 T8P18SA22 

TBP18SA030 

., 
A2 •Q l>Z 

"' .. 
°' •Q o• A3 

}·! 02 •Q " 02 
03 •Q 191 "' 

" 
05 

Al . 
02 

O• 

TBP18S46 

TBP1BS42 

°' '" 

}~ 
., 02 .. 

02 
.. 

Ill 
.. 

0, .. 

TBP18SA42 
"'OM ~12 )C. 

,.,, 

}m 
00 

., 01 

02 

03 

"' ao 

"' 07 .. 
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SERIES 14 AND • 
PROGRAMMABLE READ-ONLY MEMORIES 

description (continued} 
Data can be electronically programmed. as desired. at any bit location in accordance with the programming procedure 
specified. All PROMs. except the TBP14S10 and TBP14SA 10 are supplied with a low-logic-level output condition stored 
at each bit location, The programming procedure open-circuits Ti-W metal links. which reverses the stored logic level at 
selected locations. The procedure is irreversible; Qr1Ce altered. the output for that bit location is permanently program­
med. Outputs 1hat have never been altered may later be programmed to supply the apposite output level. Operation of 
the unit within the recommended operating conditions will not alter the memory content. 

A low level at the chip-select input ls} enables each PROM. The opposite level at any chip-select input causes the outputs 
to be off. 

The 1hree-sme DU1put offers the c:onvenie.- of an open-collector OUlpUt with the speed of a totem-pole outpUt; it can 
be bus-connected to other similar DU1putS yet it retains 1he fast rise time characteristic of the TTL totem-pole outpUt. 
The open-collector output offers the capability of direct interface with a data line having a passive pull-up. 

schamatic:s of inpu1S and Olltpu1s 

EQUIVALENT OF 
EACH INPUT 

TYPICAL OF ALL 
OPEN-COLLECTOR OUTPU1S 

-~OUTPUT 

TYPICAL OF ALL 
THREE~TATEOUTPUTS 

al;isolute maximum ndings over Openmn9 free-air temperatUre range (unless otherwise noted) 

, Supply,vo!Jage (see Note 11 •.••••••• __ • _ •...•••• _. _ ..•.•• _ .• _....... . . . . . . • . . . . . . . • 7V 
,Input voltage •..•.••••.••.••.•.••.••....•••••..•..•.• _ .... _ •••..•..... _ ....... 5.SV 
Ott-state output voltage, , : ••• ., • • • • • . • • • . • • . . • . • . . • . . . • . • . . • • • • • • . • . . • • • • . • . . • . . • • . • 5.5V 
Operating free,air, teml>erature range: Full-temperatUre-r.inge circuits . • . • . . . . . . . . . . . . • . . -55°C to 125°C 

, , , CommerciaHemperature-r.mge circuits .. '. • . . • • . . . • • . • . . 0°C to 70°C 
St0rage temperature range •. ,_ • _ •. _ ••.••.•.• : •••.•..••.••••..•..• ~ .• ., • _ • • . . -65:C to 150°C 

recommended concl"'ltions for programming the TBP18S'. TBP18SA', TBP14S'. and TBP14SA' PROMs 

MIN NOM MAX UNIT 

Supply val-. Vee (see Note 1} 
Steadw' state 4.15 5 5.25 v 
PJOgo'-pulR 9 9.25 9.5 ._ .... _ High-.VIH 2.4 5 

v 
l.Gw-.VIL 0 0,5 

T-iion of all -ex£llPI the one 10 be fll'Ggrammed 
See load cwcuit 

IF111Ure 11 

Voll8gt applied 10 output to be--· YOf.J!!.! I-N- 21 0 0.25 0.3 v 
Dundion of ~-qpui. X 1_ F .. re2 _ N_ 31 15 25 100 ,. 
............. duty cycle for y ...... 25 35 " F,...;r- 20 25 30 •c 

1' A......_ m .. imum rdna. 

NOTES: 1. v..._ - ... - - ... - _ .... mrminal. The........,, .. ..._ ....... - not -y durkltt ... _.......ma. 
2. The TBP1E030. TBP18S-. TBP18SA22. TBP1,8S22. TBP1116<12. TBP18SM2. TBP1- - TBP185Aoe6..., su-Md -

all bit IKlltionscontaining• law logic 111¥ .. ,.end progr.-nmifllll •bit~ the OU'IPU1: of the bit 10 high logic ._..~The TBP14510. 

TBP14SA 10 .. supplied with •II bit outPuts at a high iogic leVel .. and programmilig e bit ch.,.._ it to a low logic: level~ 

a Pr ........... lng is ..,..._,teecl if the pulse •Plied• 98 "5 in duration. 

TEXAS INSTRUMENTS 
INCORPOR"TIED 

POSr OFFICE BOX 22!i012 • ~TEXAS 152&5 

180 



SERIES 14 AND 18 
PROGRAMMABLE READ-ONLY MEMORIES 

step-by-step programming procedure for the TBP18SA030. TBP18S030, TBP14S10, TBP14SA 10, 
TBP18SA22.TBP18S22,TBP18SA42.TBP18S42,TBP18S46,TBP18SA46 

l. Apply steady-state supply voltage !Vee= 5 VI and address the word to be programmed. 

2. Verify that the bit location needs to be programmed. If not. proceed to the next bit. 

3. If the bit requires programming, disable the outputs by applying a high-logic-level voltage to the chip-select 
input(s). 

4. Only one bit location is programmed at a time. Connect each output not being programmed to 5 V through 

19 kfl. and apply the voltage specified in the table to the output to be programmed. Maximum current into 1he 

programmer output is 150 mA. 

5. Step Vee to 9.25 nominal. Maximum supply current required during programming is 750 mA.. 

6. Apply a low-logic-level voltage to the chip-select input(sl. This should occur between 1 ps and 1 ms after Vee 
has '"ached its 9.25 level. See programmong sequence of Figure 2. 

1. After the X pulse time is reached. a high logic level is applied to the chip-select inputs to disable the outputs. 

8. Within the range of 1 µs to i ms after the chip-select inputlsl reach a high l09ic level, Vee should be stepped 

down to 5 V at which level verification can be accomplished. 

9. The chip-select input(sl may be tak.en ta a low logic level Ito permit program verification! 1 µs or more after 

Vee <each~ it.s <teady-state 'iatiue of 5 V. 

10. At a Y pulse duty cvde of 35% or iess, repeat steps t through 8 for each outpUt where it is desired to progf"am 

abif. 

11. Verify accurate programming of e.ery word after all words have bl!etl programmed using Vee values of 4.5 and 

5.5volts. 

sv 

OUTPUT J 19 IU! 

LOAD CIRCUIT FOR EACH OUTPUT 
NOT BEING PROGRAMMED OR FOR 
PROGRAM VEIUFICATION 

FIGURE 1 - LOAD CIRCUIT 

-------3Y TYPICAL _____ ., 

li-•---0! .. '-V·ERIFY PROGRAM 
I REMOVE Vee TO 

.._.;.--~--.,; EDUCE AVERAGE 

REMOVE 

voc...-1 

POWER 

FIGURE 2 - VOLTAGE WAVEFORMS FOR PROGRAMMING 

TEXAS INSTRUMENTS 
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SERIES 14 AND 18 
PROGRAMMABLE READ-ONLY MEMORIES 

WITH 3-STATE OUTPUTS 

recommended operating conditions 

PARAMETER 
TBP14S10, TBP18S22 TBP18SOJO TBP1BS42, TBP1BS46 

UNIT 
MIN NOM MAX MIN NOM MAX MIN NOM MAX 

MJ 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 
Supply volt•ge. Vee v 

J, N 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 

MJ -2 -2 -2 
High-level output current, IQH mA 

J, N ~.5 ~.5 --£.5 

Low-level outPUt current, IQL 16 20 12 mA 

MJ -55 125 -55 125 -55 125 cc Operating free-air temperature, TA 
J. N 0 70 0 70 0 70 

electrical characteristics over recommended operating free-i,iir temperature range (unless otherwise noted) 
FULL TEMP COMM. TEMP 

PARAMETER TEST CONOITIONSt (MJ) IJ. NI UNIT 

MIN TYP' MAX MIN TYP' MAX 

V1H High-level input voltage 2 2 v 
VIL Low-level input voltage 0.8 0.8 v 
V1K Input clamp voltage Vee= MIN, 11 = -18mA -1.2 -1.2 v 

VoH High-level output voltage 
Vee= MIN, V1H=2V, 

2.4 3.4 2.4 3.2 v 
V1L=0.8V, IQH =MAX 

Vol Low-level output voltage 
Vee= MIN, V1H = 2 V. 

0.5 0.5 v 
VIL= 0.8 V, loL =MAX 

IQZH 
Off-state output current, Vee= MAX, V1H=2V. 

50 50 µA 
high-level voltage applied Vo=2.4V 

iozL 
Off-state output current, Vee= MAX, V1H = 2 V, 

-50 -50 µA 
low-level voltage applied Vo=0.5V 

11 
Input current at maximum 

Vee= MAX. V1 = 5.5 V 1 1 mA 
input voltage 

llH High-level input current Vee= MAX, V1=2.7V 25 25 µA 

l1L Low-level input current Vee= MAX. v, = 0.5 v -250 -250 µA 

'os Short-circuit output currents'l Vee= MAX -30 -100 -30 -100 mA 

Vee= MAX. TBP14S10 100 135 100 135 

ChiP. select{s) at 0 V, TBP18S030 80 110 80 110 
Ice Supply current mA 

Outputs open, TBP18S22 110 155 110 155 

See Note 4 TBPl 8542, TBP18546 120 155 120 155 

switching characteristics over recommended ranges of TA and Vee (unless otherwise noted) 
la(A) Ins) la(S) Ins) tpxz (ns) 

Access time from Access time from Disable time from 
TYPE TEST CONDITIONS UNIT 

address chip 1el&C1: (enable time} high or low level 

MIN TYP* MAX MIN TYP' MAX MIN TYP' MAX 

T8P14S10MJ 42 75 15 40 12 40 ns 

TBP14S10 42 65 15 35 12 35 ns 

TBPl 8S030MJ 
CL =30pF for 

25 50 12 30 8 30 ns 

TBP18S030 ta(A) and ta(S), 25 40 12 25 8 20 ns 

TBP18S22MJ 
5 pF for tpxz, 50 80 20 40 15 35 ns 

TBP18S22 
See Page 1-12 

50 70 20 35 15 30 ns 

TBP18S42MJ, Tl!P18S46MJ 55 S5 20 45 15 40 ns 

TSP 18S42, TSP 1 SS46 55 75 20 40 15 35 ns 

NOTE: MJ designates full-temperature-range circuit5 (formerly 54 Family), J end N designate commercial-temperature-range circuits 
I formerly 74 Family). 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*All typical values are at Vee= 5 V, TA"" 25°C. 
§Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second, 
NOTE 4: The typical values of Ice are with al! outPuts low. 
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SERIES 14 AND 18 
PROGRAMMABLE READ-ONLY MEMORIES 
WITH OPEN-COLLECTOR OUTPUTS 

recommended operating conditions 

TBP14SA10,TBP18SA22 
PARAMETER 

MIN NOM MAX 

lMJ 4.5 5 5.5 
Supply voltage, V CC l J, N 4.75 5 5.25 

High-level output voltage, VoH 5.5 

Low-level output current, 1QL 16 

1MJ -55 125 
Operating free-air temperature, TA l J, N 0 70 

MIN 

4.5 

4.75 

-55 

0 

TBP18SA030 TBP18SA42, TBP18SA46 
UNIT 

NOM MAX MIN NOM MAX 

5 5.5 4.5 5 5.5 
v 

5 5.25 4.75 5 5.25 

5.5 5.5 v 
20 16 mA 

125 -55 125 
'c 

70 0 70 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONst MIN TYP' MAX UNIT 

V1H High-level input voltage 2 v 
VIL Low-level input voltage 0.8 v 
V1K Input clamp voltage Vee= MIN, 11 = -18mA -1.2 v 

Vee= MIN, 
VoH=2.4V 50 

IOH High-level output current V1H=2V, 
100 

µ.A 

V1L=0.8V 
VoH = 5.5V 

Vol Low-level output voltage 
Vee= MIN, V1H = 2 V, 

0.5 v 
V1L = 0.8 V, IOL =MAX 

11 Input current at maximum ir.put voltage Vee= MAX, V1=5.5V 1 mA 

l1H High-!e"e! input current Vee= MAX, V1=2.'V 25 µ.A 

l1L Low-level input: current Vee= MAX, V1 = 0.5 V -250 µA 

Vee= MAX, TBP18SA030 80 110 

Chip select~s) at 0 V, TBP14SA10 100 135 
1ce Supply current mA 

Outputs open, TBP18SA22 110 155 

See Note 4 TBP18SA42,TSP18SA46 120 155 

switching characteristics over recommended ranges of TA and Vee (unless otherwise noted) 

laiS) 
IPLH 

1aiAl Access time from 
Propagation delay time, 

TEST Access time from low-to-high-level out-
TYPE chip select UNIT 

CONDITIONS addr11SS put from chip select 
(er.?ble time) 

(disable time) 

MIN TvP• MAX MIN TYP' MAX MIN TYP' MAX 

TSP 18SA030MJ 25 50 12 30 12 30 ns 

TBP18SA030 25 40 12 25 12 25 ns 

TBP14SA 1 OMJ 
CL= 30pF, 

42 75 15 40 15 40 ns 

TSP14SA10 
Ru =3oon, 

42 65 15 35 15 35 ns 

TSP 18SA22MJ 
RL2=600n, 

50 80 20 40 15 35 ns 

TBPSA22 
SeePagel-12 

50 70 20 35 15 30 ns 

TBP18SA42MJ, TBP18SA46MJ 55 85 20 45 15 40 ns 

TBP18SA42, TSP18SA46 55 75 20 40 15 35 ns 

NOTE: MJ designates full-tamoeratur•range circuits (formerly 54 Famlly), J and N dHignata commercial-temperature-range circuits (formerly 

74 Family). 

t For conditions shown as MIN or MAX, use the appropriate value specified und.,.- recommended operating conditions. 

*'All typical values are at Vee= 5 v, TA"' 2s"c. 
NOTE 4: The tvpical values of 1 CC are with all output !ow. 

TExAs'INsTRUMENTs 
INCORPORATED 

POST OFFICE BOX 225012 e DALLAS. TEXAS 75265 

183 



APPENDIX 2 ENGINEERING DRAWINGS 

1. BLOCK DIAGRAM 

2. LNW80 PRINTED CIRCUIT BOAR;> SCHEMATIC PAGE 1 Of 4 

3. LNW80 PRINTED CIRCUIT BOARD SCHEMATIC PAGE 2 OF It 

4. LNW80 PRINTED CIRCUIT BOARD SCHEMATIC PAGE 3 OF 4 

5. LNW80 PRI!HED CIRCUIT BOARD SCHEMATIC PAGE 4 CIF 4 
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9. LNDOUBLER 5/8 SCHEMATICS 

10. TOP ASSEMBLY LNW80 

11. LNWBO PRINTED CIRCUIT BOARD COMPONENT SIDE 

12. LNW80 PRINTED CIRCUIT BOARD SOLDER SIDE 

13. LNW80 PRINTED CIRCUIT BOARD ASSEMBLY DRAWING 
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17. EXPANSION FINAL ASSEMBLY DRAWING 
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