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OGCross-Reference Table Guide (X X2 BHIZTI)

Exampte . &
A L _ i = " I
' ";__ Schottky TTL 4_ High Spaed TTL | Low- Power Schutthr TTL S'Efndard TrL Low-Powar TTL
: Package F'a:.kage [ Package Package . Pachag
T - —l -
Davice Type ' Cr__[M[CF Device Typelc P M|CF Device Type'-— F'WCF Devica Typf c PTﬁTCF Davice Type cle M—v—
T SHSiSm_  [JIDN] jw| snEaDe  [ru) i SNSIL B0 J’ ) I Y < I A T T I TNDTE]
L 15»«:1900 TpNy || SNtweD _J,r"-nN.u sN'uLsm J\DNfl) e EI% ST A T -lJCISN’J“.-T@j
o [ N Y O P | S
i§ & @ & @ B @ @ = ey
] Manufacturer (ﬂ}%‘j‘ﬁ)
T Texas Instruments Incorporated GEMN{EAZAT] (EpR)

FAIRCHILD Farchid Semiconductor RHEMHMNAT) (JEER)
MOTOROLA Motorola Semiwconductor Products tnc. EEFFRERIAT] ()

N.5.C. National Semiconductor REESWMAOT ()
PHILIPS Philips Gloalampenfabriek=n, Eindaven iﬁj“ﬁﬂ [ﬁM]
SIGNETICS Signetics Corporation SIGNETICS A7) (MER)

SIEMENS Siemens Akliengesslischaft FEPIFA® (TEHE)
FUlITSU BLALT (HX)

HITACHI HILATE (AF)

MITSUBISHI =#RRLE (BF)

MEC AAREAT (AF)

TOSHIBA HERFEAT (BF)

AM.D. Advanced Micro Devices 5] (¥E)

@] Classification of TTL (TTLAIEH)
Sehottky TTL (F$5%TTL)
Hign-Spesd TTL {#E3ETTL)
Low-Power Schattky TTL ({EThaEMASETTL)
Standard TTL (M TTL)
Low-Power TTL {{XZHEETTL)

B Device Type (EI8%)
Upper Side LB : Mitary Use { HER : W
Lower Side FE& : Commercal ~ ndustry Use ( TEY : B%E / T¥%H

4 Package Type (@gﬂﬁ)
G : Geramic Duat In-Line Package (PYSE « ETTHER @A)
P :Plastic Dual In-Line Package (HENP - ¥ FHERIEE)
M: Metal Flat Package (&M FEIEMEDE)
CF @ Cerame Flat Package (PR - SEEENTE)

The digit number N package sections refer 1o the figured number n the Pin Asswgnmeénls,

( SEBE2ZRERRESTRIERE 2 WS - )
GData Sheet Guide (E¥IF&IBSI)

In this book, the each technical data used on the mdiadual data sheet s that of Texas Iastruments Digal TTL
Integrated Circuits and 1he each device type for the ndiwwual data sheet represents as follows:

(EWch - SEERFDFFEBNE — AR R R ENEREE TTUIERS X -
BEEMERRNS —REZBRNERRNT )

Example - Electrical Cheracterisues SN5400.7 SN7400
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LETTER SYMBOLS, TERMS, AND DEFINITIONS
(3=FEC5R » 1758 » EF:)

VOLTAGES

VIH High-level input voltage A SIEAr
An mput voltage lavel witmin the more posilive {less negative) of the two ranges of values used to represent
the tnary variables. A mimmum value s specitied whieh 15 the least-positive {most-regative) value of high-level
input veltage for which operatwon of the logic element within specification himits 15 guaranteed

YiL Low-level input voltage mkﬁt‘fﬁ
An input voltage leval within the fess positwe (more negative) of the two ranges of valies used to represent
tha tinary variables. A maximum value 13 specifed which 15 the most-positive {least-negative} value of low-lavel
mput vollage for which operation of the logc element wiihin specificalion hrits 1s guaraniead.

VT + Positive-going threshold voitage !ﬁﬁﬁmﬁﬁﬁﬂ%ﬁ&ﬁzj:ffsﬁ
Tha voitage level at a transihion-operated nput that causes operatwon of the loge element accorting 10
specification as the nput voltage rises from a level below the negative-gmng threshold voltage, VT

VT — Negative-going threshold voitage HHASEBMBRURESER T2 LY
The voltags level at a transiton-opsrated nput (hat causes operation of the logic element according 10
specification as the input voliage falis from a level above the pasitive-going threshold wvoltage, VT+.

VOH High-level output voltags ¥R AR B
The voltage at an output termingl for is;»ocuhed output current lgH with mput condifions gpplied that according
Lo the product specification will astablish a high level at the gulput.

VoL Low-levsl output voltage 5 tH{EE R fir
The voitage at an output terminal for a specified outpul current T with input conditions appled that according

i to the product specahcation will establish a low level at tha output

Yoion) On-stete output voltsge  HAHE Z HHIRBHRE
The voltage at an output terminal for a specrfied output current with nput conditions applied that ageording tn
the product specification will cause the putout switehing element to bé in the on state
Mote: This oharactenistic 1S usually specited only for outputs not hawving intarpal puli-up elements.

Valofi) Off-stata output voltage  SEAE o b HITERE
The voltage at an output terminal for a specified output current with Input condrions apphed that according to
the product specifwation wil cause the outpul switching element to be in the off state.

Note: This charaoteristic 1s usually specified only for ocutputs not having mternal pull-up elemsants.

CURRENT
liH High-leval input current HRERATR
The current flowing o™ an nput when a specified high-level voltage s apphed to that input.
Il Low-ievel input current fﬁ,&ﬁ!ﬁl"m ’
The current flowing into" an input .whert a sﬁqcmad low-tevel voltage 1s apphied to that nput
IOM High-level output current 3530 44 ki LU 7

The current flowing ato® the output with a specified high-level ourput woitage voH appied
Mote. This parameter 18 usuaily specified for open-collector outputs mtended to drive other logic circwts.

loleff) Off-state cutput currant HRBE 7 6 HI TR
The current flowing wio* an output with a specified output voltage appiied and mput conditions applied that
accarding to the product specification will causa the suiput swriiching element to be w the off state.

Note: This parameter s usuaily spacifiag for open-cotlector outputs intengad to drive davices other than logi
circults or for thrge-state outputs,

los Short-circuit cutput current ¥§ N3 EEATR FE
The current flowing into* an output when that cutput 1s shorl cirouited to ground {or other spemfred potential)

with mput conditions applied to establish the output fogic lavel farthest from ground potental {or other specifiad
potential)

IGGH Swely current, cutput(s) high SRHBERUR > REGHER A
The ourrent fiowing nto™ the Yoo supply terminal of a circwt when the refsranca output(s) 1s (are} at a
high-lavel voltage.

lecL Supply current. output(s) low WHER R R GHER K

The current flawing into” the Yoo supply terminal of a ewguit when the refersice output(s) 1s fare) at a
tow=lavel vollage.

« Current llowing out of & terminal (s 8 nagative value



LETTER SYMBOLS, TERMS, AND DEFINITIONS
(LFE05R » 958 - TERW)

EYNAMIC CHARACTERISTICS

fmax Meximum clock frequency = L{ESRE
The tughest rate at which the glock inpat of a mistable cirowt gan be droven throwgh s required seauence while
mamntaining stable transitions of logic kves al the output with nput conditions estabhshed that should cause a
change of outpui state with each clock pulse

tHZ Output disable time (of a threa-state output) from high levsl Eﬁﬁﬁﬂiﬂiﬁﬁﬁl’f%!ﬁf‘ﬁﬁﬁ%ﬁ!ﬁ
Tha time between the specified reference pants on the mpul and output voltage waveforms with the three-state
output ehanging from the defined high level to 4 high-impedance {off) state.

tLz Output disable time {of a three-state output) from (ow level ZMERHAE BT FE)EFMTERE
The time between the speched reference points on the input and putput voliage waveforms with the three-state
output changing from the defined iow level ta a high-impedance {off} state

tPLH Propagation delay time, low-to-high-level output GH{{ETE G F SR 2 R IEBEFRY
The time between the specified reference poinis on the wpot and output voltage waveforms with the output
changing trom the defined low level to the defined high level

tpHL Fropagation delay timae, high-to-iow-leve! output ﬁ.’ﬂﬁ%ﬁﬁiﬁﬁfﬁiﬁﬂﬁﬁﬁﬁfﬂ
The twne between the specified veference points on the nput and output volage waveforms with the output
changmng from the defined fgh level to the defined low level.

tTLH Transition time, low-to-high-level output m:ﬂmﬁ%ﬁtigﬁﬁltﬂﬁﬁﬂﬂ

The trme between a specified low-level voltage and & spesified high-level voltage on @ waveform that 15 changing
from the defined low leval to the defined high level

tTHL Transition time Wgh-to-low-level output S EMEER 2 NRREHE

The time between a specified high-level voltage and a anecified low-level voltage gn a waveform that 15 changing
fram the defined high lovel to the detined low level

tw Average puise width FIGHKFE
The time between 50-percent-ampliude points [or other specified reference points} on the leading and 1rasing
edges of a pulse,

tholg Hold time 3405 RS

The time interval for wibch a sgnal ar pulse 13 retained at & specihed input termenal after an active transition
ocours at another specified inpat treminal,

traleass Release time gmﬁm
The time interval between the refease from a speahed input terrinal of data intended to be recognized and the
accurrence of an active transition at another specified nput Llerminal,

Note ‘When specitiad. the mterval designated “release nime” falls within the setup interval and constitules,
effect, a negative hoid time

tsatup Setup time ANl B
The tme interval tor which a signal 15 appled and mantaned at a specified nput treminal before an active
transition ogours at another specified mout terminal

tZH Output ensble time {of 2 three-state output) to high level —RHETHEZTHRBURRER
The time between the specified reference posmis on the input and output voitage waveforms with the three-state
autput changing from a high-impedance {off} state to the defined high tevel.

tzL Output sneble time [of a three-state output) to low level =MEMGH T RETE TR R BER

The time between the spoeified reference ponts on the input and output voltage waveforms with the three-state
output changing fram a high-impedance (of() state to the defmed low fevel,

CLASSIFICATION OF CIRCUIT COMPLEXITY 2R EELTIE

Gate squivalent circuit ﬁﬂ%ﬁﬁgﬂ

A basie unit-of-moasure of relative dwital-cirout complaxity  The number. of gate equivalent cirouwits (s that
numger of indwidual logic gates that would have o be Interconnectad to perform the same functwon.

LSl Large-scele integration XEVIRMEIR
A goncept whereDy a complete major Subsystem or system funcuon 1 fabricated as a =single microsircun. [n this
context & major subsystem, Or system whether logweal or hnear, 18 conswered to be one that contains 0D or
More equivatent gates or orcwtey of smular complexity,

MSI  Madium-scale integration LFEM!EE%?&
A goncept wherely a cnmplete subsystem or system function 13 fabricated as a single migrocired The subsystem
or system 15 smatler than {or 51 but whether digital or hinear, 15 considered to be one thal comamns 12 or
more equivalen: gates or crelitry of similar gomplexity.

S5 Small-scale integration RV TE IS
'ntegrated evouits of less complexity than mediwm-scale smegration (MSEH).
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(M TTLRIBER 2 S8
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A4S T4Y Eabnnies TTL SR TTL

BaH  F4H gl Socvd TTL MRARTTL
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NOMENCLATURE OF TTL
(BETTLRRERZS&E)

" PHILIPS '
E'C‘?I’r'r?l".' -7 H 13 l
I 12, .3. ai

Fici1al bariny Tupes o2 DKL B8
Fl:Flfe
BJ 1 GJH

B Cusut Famnee [TREELARE )
H > Grmpnateagional Creout 357 GaEE IR
1 DBisTabl o Multstable Sequeama Oorol IRig S5 B NS RS
K | Munssiatle Scquental Gruot R AGNE FFEREE
L= bawel Donweter 487 8 oy (500 73
¥ Misus viamoous BT SARL TS

130 Gansocutivs Nupibers o Irdcate the Each Ty

(o1 EHE A — AR R

W Dperatny Temperature Range (WD1F B8 WD)
T 0 10 = JUC or Wider

15 Clawsdication of Package |48 36045
b4 Legad Plasns Dual In-bame Pazkage (Type &)
TARIEAE 31T IR - SERA A )
16 Lead Plastc Dual i-biee Package (Type H)
HRIGRIR 1T IR D W AT (B
24 Lead Ceramc Gual 19-Line Package

24RH188) @ 1A 1R 1 RN

SIEMENS
JFL H ) u
Tuarple D00 o 3 &

It FL. YT tigra: Faruly o SiEMENS
(EPIF L ITTL R A )

2 Lo Farelen | IRFETRER

B Gambeatar Al Cocun 3SR RS

1 Bestable o Bull stable Sequenbial Crsnt PSR R
D Munusiatle Scouential Creud B8 NG AR S
Sreve Coowenler {46 ONER IR
D Read-wrte Mamory Crrewt zik /O EEC HRRDEE
! Meoullaneons Crowt  FL il SARE BR

EA =T

3 Conseeubve Numbers te ndicate the BEach Type

{2 T &I — R AR F R

14, Qperating Temoerzlere Bange (Fhit KR b0 A
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181 ol hoatan [ gpfs
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Tlabt | EPRY BT oRA) B o AL
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SIGNETICS |
Examar N4 gl 0;? |:

1 Dgerat ng Teapeeaner Haone (WDOE S8 §0AED
b4 B to —125°C {EEAE)
NP4 ¢ e ¢ P00 [ TMER}

12t Classtnaiar of TTL {TTLZ 5 M)
5 \ Sghottey TTL WR4FETTL
H CHgh-Fpeed TTL ARETTL
| WE OV Standag TTL MEETTL

3 Gomesye Numbers too Ingicate the Each Type

(3T &R — M T )

41 Package Twpe | H138ENYL)
F 14-16 Fin Cerarmoc Dual in Line Paghage
14— | BBILETT HRA0 Pale o o e )
F 249-Fn Ceramic Gual n-Line Pachage
(24T AR B AK)
A 14-Fin Dual in-Lme Scon Package
§ LR ST SUBE SR B B RV )
B 118 Pir Dual In-Lme Shcon Packaye
{ V6Bl 26T FRMEE) B 51 dgRuAL )
W - 24-tead Duat In-Line Sincon Package
{24BB AT HEMDBD B Ruet ) |
0 24-Pin Ceramc Flal Package
{ 24 BRI 2 T 150D 2 480D
W 14-16 Pin Flat Ceramic Package
Ula— | R S 2 46U )
| P |
| FUNTSY,
Eadriple MB 400 M

N 13 13l

' Mt Aubrewiaton of FUNTSU Semconducter

Integrated Cirauir "Wicro Block *
( Btihx D2 BmEREE )

Classiteaton ot TTL and Tyoe Mumber

(TTLA AR ok

H

WBBx » FF| " High-Speed TTL MEBETTL
B4 x X FFi C Standard TTL #MAETTL

3. Package Type anad Oparatwmg Temperavare Range

raR MR R S
[t Plasug [ual In-Linn Package —1%C 10 +207T

{200 TET HRRD 2 BERYS )
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[ FEg 457 2R E Rz Y



