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OCross-Reference Table Guide (XF X2 E R3]

Example : 2
; [ s S
L__ Schottky TTL ":Ir' High-Speed TTL -l:u:-;o;;s_crhmku_TTT.“T _ Standerd TTL__ | Low-Power TTL
Device Type Cp:ka‘;, Device Type ?P.T:t:::r‘ Device Typs CPPT:%F Deavice Type (i:*s%; Davice Type CPEJ;;L
ENSIS00 e R vu SNEAL 500 e e e[ e snsaoe § DNET 2
| H _"__ L léﬁ?ﬂ._s'm_l_ _j IEEI T T swaLw ponalrel |
A | A - [ T | il 1 ]
o 3 4 a3 | r | Z!] &
T Manufacturer (RIEE)
T Texas instruments Incorporated (BMNI%2EAT] (2%£E)

FAIRCHILD Farchid Camera and Instrument Corporation TREEE MM AT] (D
MOTOROLA Motorola Semiconductor Products inc. EEIEMEFIAT) ()

N.S.C. National Semiconductor Corporation PEREH:W#8 /AT (€M)
PHILIPS Philips Gloelampenfabrieken, Eindoven JEI B2 5] (FM)
SIGNETICS Signetics Corporation SIGNETICS/AE] (3&6H)

SIEMENS Siemens Aklengesellschaft FEPFY-F/45] (FaiE)

FUSITSU Wl Lw (B&)

HITACHI gi s (AX)

MITSUBISHI =TT (AX)

NEG BEBEAT (BX)

TOSHIBA HEIRBEALAT (BF)

AMD. Advanced Micro Devices 3] (2EH)

Classification of TTL (TTLEVEEER)
Schottky TTL (WRF%&TTL)
High-Speed TTL (AETTL)
Low-Powar Schottky TTL ({ETHEMIZXETTL)
Standard TTL (#EETTL)
Low-Power TTL ({ETHETTL)
Advanced Low-Power Schottky TTL {MiB{EIHZEMIFETTL)
Advanced Schottky TTL (FHEMIZETTL)
FAST TTL (#RETTL)

@ Device Typs (RUSE)
Upper Side LB @ Miltary Use (FEE - ER)
Lower Side FE : Commercial.”industry Use (TFEF : fr¥ / T#RMA)

@ Package Type {EIEERIZL)
C @ Ceramic Dual In-Line Package (88 - B iTIEMOR)
P Plastic Dual In-Line Package (WiI® « IITIEMI D)
M: Metal Flat Package ‘&% « EEEMIE)
CF : Ceramic Flat Package (PR - THEIEMUE)

The digit numbar n package sections refer 1o the figured number s the FPin Assignments.

(‘SEE 8RR 2 BB R AT HIEM T HE e BAZEE - )
OData Sheet Guide (E¥IEIES!|)

In this book, the each techmical data used on the ndividual data sheet is that of Texas Instruments Digital TTL
Integrated Cwcuits and the each device type for the individual data sheet represents as follows:

(A Wb - SERHEDHERNE — B EHRELBNRIROR G TTURRBRRE -
BEERARMNE-REZRAFRRNT 1)

Example ! Electrical Cheracteristics SN5400.7 SNTAQD
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LETTER SYMBOLS, TERMS, AND DEFINITIONS

VOLTAGE

ViH

(Xricak » 38 > EH)

High-level input voitage - HLAMRRIT

An input wahtage within the more positve (Mss negatve) of the wo ranges of vakes used to reprosent the bmery varablas.

Mote: & minmem s spacdied that @ the least positve value of high-level mput voltage lor which operation of the loge elemont within
apecicaton hmis s gquearaniesd.

Vil Low-level input voltage ﬁ)\ﬁlﬂl
An nput veltage kee! within the 2S5 posdwe (more negative of the two ranges of valuea uvaed to raprassnt the bnary vanables
Mote: A maxmum @ spacded that @ the most posdve valse of low-level mput voltage for which operaton of the logic sement within
apacilicanon bmits 13 guarantaed
Vi Input clamp voltage [-P%rioe (4
An wgot voltage in 2 regon of reltrvely low dilerentei ressmtance thal serves fo Wi [he npul vollage swing.
VoM  High-lavel output voltage L Ly il
The voltage at an output terminsl wiih mpul condions apphad that accordmg 1o the product specdicaton wil asiablish 2 high levei i the
oulput.
VoL Low-level cutput voltage ‘lﬁ'&m
The voage at sn output fterminal with mput condions apphed rhat sccording 1o tha product spacthcation wel establish & law level at the
sutpul
VO{on) On-state output voltage WBAHE > MHER
The voltage at an oulpul termmal with mput condiions appeed thal accoming to The product specrcaton wit cavse the outpwl swichng
slament 0 ba n The on state
MNote: Thes charactermbe 8 usualy specihed only for cutpuls not having niermal pulbup slements.
VO(off) Otf-state output voltage BB GHEE
Tha voltaga at an outpe! termmal with mput condons apphed thal accordeng 1o the product specdcation wil causs the oulpud  switching
aloman] 1o be o the off smia
Naote: Thia charsotersic = usualy specdmd ooy for outputs not hawing ntemal pol-up slements.
VT4  Postivegong threshold voltage A MAEREHRERE>ERER
The voitage leval at an nput thal causss operabion of the logc aksment scoorde 1o specdcaton as tha input voltage rmes from a level
baiow the neqatva-gomg Thrashold veltage, VT
WT_ Negauve-going cthreshold voltage ﬂllmllﬁﬁﬂﬁlﬂzzﬂtl
The voltage level at an mput that cavses operation of the g slement accordeg to specdicaton as the npul voitage feks from o level
above the poaitha-goang thrashold voltege, VT4
CURRENT
[T High-tevel input current “ﬁthkl,‘!
The rurrant nio® an ogut when 8 fegh-lavel vollage = apphed to that npul.
[TH Low-level input current ﬂ:lﬁlh)\‘l‘ﬁ
The current into® an nput whan a iow-level voltage & apphed 1o that nput
loW  High-tevel output current ERAUMHTR
The currant o™ an gutpul with nput condibons Appked that acoordng to the product specrcation wil sstabish & high leval at the output
loL  Low-level output current BERIGHEAR
The turtant mio® an cutpul with mpul condibons sppled that according 1o the product specification wil establsh a low level a1 the outpul,
I0(atfy Off-state output current i WXy Fed T
The cutramt flowing nfo® an oulput with npul condmions apphed that accomding to the product specification will cause the output switching
slamant 1o bo » the off swte,
Mote: Tha parameter 1 usually specihed for open-colector outpuls wiended to dmve dovicos other than logie cirguits,
lgz  Off-state (high-impedance-state) output current (of & three-state output)
SNBSS (RS M ER
The curent mio® an oulpul hawmg thees-siate capabity with mput wons apphed that dng o tha product ihcation wil astablsh
tha hugh-impedance stare a1 the ouipul
as Short-circuit sutput currant [t v
The current into® an outpul when that oulpul m shori-crcursd no'grwui {or other specified potentsl] with nput conditions apphed 10 el
hsh tha outpu! iogc level farthest lrom ground polentml (or other specrfmd potentsl)
Ice Supply current KARRTR
The cutent into® the Vo supply termmal of an mtegrated crcut
lccH  Supply current. cutput(s) high  SRHHERTIEE > MEHERR
The current flowng nio® the VoQ supply lermmal of a crewt when' the reference outputis) i (sra] al a hgh-level voitage.
IccL  Supply current, outputis) low M E R RFRETR

Tha currant fiowing nto® the Voo supply termnal of a crowt when the referance outpulis) @ (are} at & jow-lsvel voltage.

* Cument flowing oul of 8 termmal o 3 negate valus.



LETTER SYMBOLS, TERMS, AND DEFINITIONS
(CFPRCER - WT5E » EH)

CLOCK FREQUENCY

fmax  Maximum clock frequency BET{EME
The mgtiest rate 31 which the clock mgut of & bistable ercun can be diven theough i3 reqursd saquence whee mantanwng stable Irans:
tions of loge kval av the output with nput condimons establshed that shoukd causa changes of output logic level in accordance with the

apeifeatin
PULSE WIDTH
tu Pulse width L3 b

Thar umé winrval batwsan spacihed refernnce pamis on the leadng and traing edges of the puise wavaform.

RECOVERY TIME

tSR  Sense recovery time & HH ENEF
Tha tme intarval needed o Switch 3 memory fiom g wite Mode 10 & read mode and 10 obtam vakd dats signals at the output.

RELEASE TIME

tralenss Folease tme SRS
The tma niarval batwean the rewasa from & spscihed nput termmal of daia wrtended 10 be recognzed and the occwrrence of an actve
traramon at anothar specihed aput termanal .
Nate: Whan specified, the nterval desgnated "remass ume” fakls within the satup ntarval and constiules, o effact, & negatve hold ma.

HOLD TIME
th Hald time e
The wterval dunng which 2 signal s retanad at 3 specied nput termingl afier an actve Transbon occurs al thar specified npul larmr-
nal

Motes 1 The hoki hme = the actusl hme Detwean two evants and may be nsulficent to sccompesh the misnded resul. A mahemum
vake 9 specified that  the shortest nterval lor whch comsct operation of the logec slement B guaraniesd.
2. Tha hold nime may have & negairve value n which case the mnmumn kit dofves the longest nierval (batwssn the relsase of
data and tha mctve franamion) for which comee! opsmbon of the loge slement 5 guarantsed.

SETUP TIME
tsy  Setup time [t 1]

Tha teme intarval batwsan tha apphcation of a sgnal that = mantaned a1 3 specdmd nput termnal and & consscuiva actve iransition st
anathor specibed nput terminal
Notes: 1. The setup tima = the sctual lwme batwsan two avants and may be ssufficeent o sccompish the satup, A mwumum vakes
s spovilied that = the shortast misrval lor which comect oparabon of the fogc slenent @ guarantesd,
2. The selup Ume May hawn 8 negatve vake w whch case the meimum kmt defiess 1he longeat wierval (batwsen 1he acive
tranwtion and 1he appleaton of the othar smgoal] e whch corect operamon of the logec elemen! = guarantesd

PROPAGATION TIME

1741 Propagation delay time WA . .
The tmm betwese the specilied ralarance pomts on e mput and outpul voltage wawvelonms with the oulput changng from ane dafined lnvel
[tugh o iowl to the nthar dafined wvel

tPLH Propagation delay time. low to-high-level cutput L Leleciy qod 3 qoded 1§ (]]
The time betwssn the speciied ralsrance pots on the input and outpul voltage waveslorms with the outputl changig from the delined low
leval to the defned hgh evel

tpHL Propagstion delay time, high-to-low-level output ﬁﬂiﬂ!llﬂ?ﬁ.ﬂzl“lﬂm
Tha tma between the spocified rminrence pomts on the mput and output volage wavelorms with the output changing from the dafined hugh
ewel to the dafined ow level.



LETTERS SYMBOLS, TERMS, AND DEFINITIONS

(X=PRCER » WIEE » E#&)

OUTPUT ENABLE AND DISABLE TIME

tpZuitpZL)  Output enabie time (of & three-state output) to high kevel [or low level)

PZx

= AR KR EE R T M R (R M AR
The propagation delay twme belween the specifed refsmtce ponts on the nput and output volage waveforms wih the three-state output
changing from a hgh-mpedance (off) state 1o the defid hgh [or ow) kevel

Output wrable time {of & three-stete output) to hegh or low level

Z MR RRH RO e ik A TSN R R AT R TR

The propagatcn dely tma botwesn the specifed referonce ponts on the npul and culput vollage waveforms weth the threa-state cutput
changing from a high-mpadance (off] state 10 sther of the delnad actve mvels (hgh or low)

teHZItPLZ) Output cesable tme (of a three-state output] fram high level (or low level}

SRR AT e R R T L5t B W R R B P
The propagation detay tme Detween the specified relerence poes on the nput and cutput vollge waveforms wih the three-siale output
changing from the delmed high (o low) leved o & igh-wopedsrce (ol state

Output disable tima (of & thres-stats output) frem hggh o low level

Z B pr A R A M B b B M T R A

The propagation delay nme batween the specifed ralerence ponts on the mput and oulpul voltage wavalorms wih the three-atate cutpat
changing from mither of The defed actee levels (high o iowl 1o a hgh-mpadance (off| sate

TRANSITION TIME

ETLH

YTHL

Transition tine, low-to-high-level ﬁ&mﬁ‘m!l‘ﬁz‘ﬂﬁm
Thes time betweon a spocied low-level voltage and a specied high-level voltuge on a wavelorn that @ changing from the defned low level
1o the defned hagh level

Transition time, high-to-law-leve: W S ARG FIER 2 e
The time betwean & spacdwd hagh-levsl voltage and a specihed kw-level voitage on & wavelorm that s changmg from the detned high level
1o the dehned low lovel

CLASSIFICATION OF CIRCUIT COMPLEXITY {4 MM BN &
Gate Equivalart Circuit  FNEBITRES

55|

LS

VLSI

A basc uni-ol-measure of relative dgtakcecun compeoty.  The number of gate squivalent crcids s that number of ndiedusl loge gates
thal would have 10 be siterconneciad fo perform the sama funchon

Small-Scale integration /MR
integrated crcuis of mas p than med le g M5}

Medium-Scate integration BAVHHRIEEE
A concepl wherety A comiale subSystem of Syulem funclon o fabwecatod 48 & snght mecrocrcuil.  The subsyslem of system is smaber
than for LSL but whether dgrtal of hear, & congdersd to be one tat contams 12 o fom squivalent gales or crcurtry of similar comphesity

Largs-Scale integravon MR
A concepl whereby & compeis mapx subsystem or syslam funclion m fabncated as & singls microcrcut. |n this context & mapr subsysiem
o systam, whether duptal or Wnear, 8 consadered to be one that contans 100 or mom equealent gates of cirouitry of Simier complnty

Very-Large-Scale Integration 3 MM
A concepl whereby a complete system function m fabngated 83 3 sigie macroceTuil I thes contaxl & system, whather daial or knsar
tonsidersd 1o be one thal contans 1000 or more gates of crcuitry of samiar complaxity
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NOMENCLATURE OF TTL INTEGRATED CIRCUITS

[ TEXAS INSTRUMENS |

5N " L5 195 A J

E es - - -7
-y 1 3 " 5 §
ELl 2_ 2000 N
o 3 I 13

1 SN Standart Prete of TEXAS INSTRUMENTS (GBHH{REE L SHREEM)

121 Dparatey Termpesatues Pange | It AEWREE}
54 55T 1o - 18T 2:0C t - O
M 0T w - NC k] 95T w ST

i3 Cussearen of TTL (TTLZ 4} )
54/ T4 Schorky TrL WNEEE TTL
A Tk Hhon-Speea TTL  ARIE TTL
BLSAMLS  LowPawer Senoky TTL {ETHERIEISE TTL
BT Standars TTL {REE TTL
AL AL : Low-Powar TTL ETHE TTL
SAALS A THALS - Advanced Low-Pownr Schottey 1T
SAAS . TAAS Advarcad Schottky TTL

M1 Compaculrve Mumbers 1o mdwate tha Each Tyoa
(PR & B — W )
130 Mlphatat . Sanns mpnroed
(MR AE - BN TR
& Package Tyow (GEERIK)
4 Carmmic Dusi e-Lme Package BRIE 3 TTHEM QS BYY
T Carame: Dual rebona Parkage SRR FTHE M 48 BV Y
X Corame Dusi m-Liw Package BRSEETTIEM DRI
M Plastc Dust m-Lew Package SRR ITHEMD 0B 2t
NT - Pasin: Dual o-Loew Package  SOIRSE FHEME SRR
P Pusic Dl w-Lew Pusage  WIPDYE FTHEM S 0 KU
T Watal Fis1 Package tI—‘FiﬂlEIHK
W Coranuc Flat Package a0 2 20 HIEMG A0 8 31

MOTOROLA |

WC ™ F o Ll

Erammn. M )
T TR T S T T
SN ™ LS ni A

1 2 B 4 H 3

Tl MG, 55T ol MOTOROLA ME-Humbar Sarns
54 : Profo of MOROLA SN-MHumbar Sarns

1% Operating Temparatwrs Fange (IATERANM)

54 55T w 15T T4 0T w - T

AN 85T e IHT X 0T = T

9 55T w1250 8 0T o  75C
(¥ Caswcarvon of TTL {TTL 2 58)

MCSA/MC T Stndad TTL

MCHAF /MG T4 FAST Scortky 1TL

SHELS/ SNTALS LewPower Schattey TTL
SHSAALS/SNTALS  Advarmed LowPower Scatthy TTL
4 Consecutws Mumbars 1o indcate the Exch Typa.
(BRI — e T Y
151 Alphabet: Sanes Improved
(RrHARZ — IR FER)
8 Package Tve (DR
: J Corumi Dusl i-Lne Packaga
L Caramic Dual In-Lme Pacuage  BRSRAE fTHEMISEE B9
P Pusto Dl vrlra Packige @[3 TR0 D0 B3
N: Paato Dual i Prokegs i) IS g {7 1IN 188 &0 5
P Owaeic Pt Puackare g P RN 0 6 25

(BMETTLIRMERZ S &HE)

-

FAIRCHILD |
Eeanpios

Mule & it boo lyos descrgton o FAIRCHILD TTL kregated cooul s

Ay loloes
(WA IZMZ FAIRCHILD 2T TTL MRS R T Y AR AR

Erampis . (O &8 & A D PG 88 0
[ B 0w w0 e 73

F Prohe ot TTL (TTLZ 8
545, TAS Sews Schomky TTL ME4SEE TTL
SaH, TH Serws. High-Spses TTL AR TTL
WM Seees Sunded TTL I TTL
SAF . WE SeresFarchdd Agvanced Schottey TTL (FAST)
000 Senes Meoum Spoed SSI I SS133500 Snoey Seonky Mt AT MSI
3500 Sems Schotey S5 IS 5519300 Serws Suedard WS HEHE MSI
GO0 Sares High-Soend 551 PRI SS1 9IL00 Sares Luw-Powar M5! {ETHEE MS|
W Seres Srandart 551 HEAL 551 MO0 Seres Morosuable 55 RMAE S5
B0 Sarws Low-Powar S5 EINE 55153400 Sanms Mamiry st AT 4
Congnculese Hymbers o indeate ihe Each Type
(M AN —RRTRN,
Biphabel  Seres impeoved
(RN AL —RFIXTTH)
Paciage T (QEEEIR)
D Corame Duat to-Liw Package B AE TTHRMBY DB BISY
£ Pt Dust in-Los Prage  EIRGE TIENES D82 Bt
£ Gow Fa1 Pickor g PN DR
Dooratmg Temperaturs Reoge  ( IfE B AFIETD )
©  Gomvnveml/Industrad € W Tl TBCH
M My, ST o - 125T

. NATIONAL SEMICONDUCTOR |
Examins DM ?1_ _I_S ?3 L] N
! 1 3 1]
oM B WM N
1 2 Rl o
Dt Dhgal Monokttne TTL of MATIONAL SEMICONDUCTDR
NS £ EIMEEL TTLRERBEN)

Operaimg Temparaies Aange | e AERECER)

2l S5 1w 15T

N a4 w ¢ T

9 8BC w - 1257

L) 0w+ WT G ST

Chssdcaron of TTL (TTL 25

5 Schorey TTL F553E TTL

H Hyr-Speed TTL R TTL
BUANK Swedard TTL HEME TTL

L Low-Powsr TTL JELHER TTL
ALS Advanced Lew-Powse Schottky TTL
as Advanced Schattky TTL

Congacutive Numbars o Indcate the Esch Type
(96T & R — BN )
Alphubat . Sorms tmpeoved
(M AN — R F)
Package Type  (EERISY
Carme Dual m-bire Package BRI FTIEM DR B
Pasic Oul ivLos Packege  SBRDAE TTHEM S BRI

N
F o Dnsa/Ment Fnt Pactage g9 / & IEF AN DHERIX
W (hps Hernate Flar Pachage



NOMENCLATURE OF TTL INTEGRATED CIRCUITS
(BETTLREBR S &E)

[PHILIPS |
e FLHm
Exnpie 2 3 N

Dhgetal Fumily Types of PHILIPS
F1 FJFamdy FJYFHl
6J:0J Fammy  GJIEHR
Crowd Funcien (I EATHRE)
H: Combratorsl Cocwr M-S TRINRES
1 Gviatie o Myhatabie Sequontal crcan  SPHRTE SN AL ES
K Monostable Sequontal Ceoun I NENAFE TR iR
L Lavel Corventes i I IR RS
¥ - Misce laracus xm’“

Consacutve Mumbers 10 Indcais the Each Type
(BT ERSZ —RRNR AR
Opmeating Temperatun Rargs | v NEWRER)

VAT e - POC o Wde

. Clastcaton of Package {408k 38

14 Leoad Plashc Dusi in-Loe Package (Troe &1 (4SNPSR FrEE D BRI 2 A TH)
16 Lead Plastc Duat In-Lw Puckage (Typs B1 1IN S IEM SRS (BS)
24 Loas Cornmic Dial In-Lice Package 24 WIESE 30 17 HED DG B3t

| SIEMENS |
FL H ) 1 u
TR T T T

« FL: TTL Choual Famiy of SEMENS

(BMFLETTURGANRETE)
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