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(D) SUFFIX 
M-Uad DuaMn-Une 
Slde-Brased Ceramic Package

CMOS Video Speed 8-Bit Flash 
Anaiog-to-Digital Converter

For Use m Low-Power Consumption,
High-Speed Digitization Applications
Faaluraa:
■ CMOS low power with SOS speed 
a Parallel conversion technique 
• 15-MHz sampling rate (66-ns conversion time) 
a B-bit latched 3-state output with overt'ow tut 
a ± H LSB accuracy {typ) 
a Single supply voltage (4 to 3 V) 
a 2 units in senes allow 0-bit output 
a 2 units in parallel allow 30-MHz sampling rata

CA3308

The RCA CA3308* is a CMOS 240-mW parallel (FLASH) 
' analog-to-digital converter designed lor applications de- 
'mandlng both low-power consumption and high-speed 
digitization
The CA3308 operates over a wide lull-scale input-voltage 

’ range of 4 volts up to 8 volts with maximum power 
't consumptions as low as 240 mW, depending upon the clock 

frequency selected. When operated from a S volt supply at a 
Slock frequency oMS MHz, the power consumption of the 
CA3308 Is typically 240 mW
The intnnslc high conversion rate makes the CA3308 
Ideally suited for digitizing high-speed signals The overflow 
bit makes possible the connection of two or more CA3308S 
In series to Increase the resolution of the conversion system 

1A senes connection of two CA3308s may be used to 
produce a 9-bit high-speed converter Operation of two 
CA3308s in parallel doubles the conversion speed (i e, 

i Increeses the sampling rate from 15 to 30 MHz) CA330BS 
may be combined with a high-speed 8-bit O/A converter, a 
binary adder, control logic, and an op amp to form a very 

, high-speed 15-bit A/D converter

268 paralleled auto-balanced voltage comparators measure 
' the input voltage with respect to a known reference to 

produce the parallel-bit outputs in the CA3308.
j 285comparators are required to quantize all input voltage 
• levels In this 8-bit converter, and the additional comparator 
' Is required for the overflow bit
' The voltage supply for analog circuitry Is termed Vaa end 
, AGND The voltage supply for digital circuitry is termed 
1 Vqd snd Vjjs

’ The CA3308 type is available in a 24-lead dual-in-line 
ceramic package (O suffix)

• Formerly Developmental Type No TA112TO

Applications:

e The CA3308 is especially suited tor high-speed con
version applications where low power Is tlso Important 

a TV video digitizing {mduatnal/aecunty/brosdcast)
■ High-speed MO conversion
a Ultrasound signature analysis 
a Transient signal analysis
■ High-energy poysics research
■ High-speed oscilloscope storsgs/display 
a General-purpose hybrid ADCs
■ Optizal charac'er recognition 
a Radar pulse analysis
■ Motion signature analysis
■ pP data acquisition systems

i tof VICWI
(LSK111 — 24 --- VjuMIWUM SUPPLY)

•t — 2 CS — 3/4R
IS — 3 22 —40
•4 — 4 21 — Vi*
■5 — 9 20 — 1/21
11— C 1* — PHASE
• f — 7 11 — cut

IMSB3as— r 17 — AGND (ANALOG GROUND!
OVERFLOW--- 9 19 —Via

1*4)1 — 10 19 — -R
10I0ITAL QROUNDIVjs — 11 14 —ZB
(DIGITAL SL°PLY) Vqq--- 12 13 —m

iici-Mm

TERMINAL ASSIGNMENT
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CA3308
MAXIMUM RATINQ8, Absolute-Maximum Values
DC SUPPLY VOLTAGE RANGE (Vqd AND V*a)

(VOLTAGE REFERENCED TO VSS TERMINAL)............ ' ................................................................................-0 5 to +8 V
INPUT VOLTAGE RANGE

ALL INPUTS...................................................................................................................................................... -0 5 to Vpo +0 5 V
DC INPUT CURRENT

CLK.PHCE1,CE2.V|N.................. ................................................ ....................................................±10 mA ,
POWER DISSIPATION PER PACKAGE (Pq)
FOR TA=-*0 to 55* C...........................................................................................................................................................315 mW

FORT^=S5*Cto85*C.................. ... .............................. ..................................Derate linearly at 3 3 mW/*C
TEMPERATURE RANGE

OPERATING.............................................................................. . . . . . —40 to +83*C
STORAGE...................................................................... .. ........................................ ..... , . -05 to 4-150*0

LEAD TEMPERATURE (DURING SOLDERING)
AT DISTANCE 1/18 ±1/32 In (158 ± 0 79 mm) FROM CASE FOR 101 MAX ...................... ... . 4-265* C

Fig (-fltoe* dbgrmm ter Ih* CA330B
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CA3308
ELECTRICAL CHARACTERISTICS

CHARACTERISTIC
TEST CONDITIONS LIMITS

UNITS
VAA * VOD MIN. TYP. MAX.

Resolution — — B Bill

Linearity Error
Vdd™5 V. Vref=6 4 V
CLK=15 MHz, gain adjusted

— —
±1 (CA3308D)

Differential Linearity Error
VoD**6 Vref®8 4 V
CLK-15 MHz

— —
±1 (CA330BD)

Quantizing Error —V4 — » LSB
Analog Input Vdd*5V

Full Scale Range CLK=15 MHz 4 — 6 V
Input Capacitance _ 50 — PF
Input Current VtN= fl 4 V — 1000 2000 pA

Maximum Conversion Speed VdD=5V 16 M 17 M — SPS
Device Current (Excludes Iref) VDD=5V(CLK=15MHz) — 30 — mA
Ladder Impedance 300 600 BOO 0
Digital Inputs

Low Voltage — — 15 V
High Voltage VdD*5V 35 — — V
Input Current (Except Pin IS) — ±1 — pA

Digital Outputs
Output Low (Sink) Current VDD=5 V. Vo=0 4 V 32 10 —

mA
Output High (Source) Current Vdd=5 V, V0=4 e V 16 -6 —

Dlgltel Output Delay, tg VdD“5V — 25 — nt

fig 2-Tlmlng ditgnm lor Iht CA3308
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National
Semiconductor

DAC0800, DAC0801, DAC0602 8-Blt Dlgltal-to-Analog 
Converters
General Description
The DA00800 eanet are monolithio B-M high-speed cur* 
rent-«£put digrtaMo-anaiog converter! (DAC) featuring typt- 
cal eetthng tlmesof 100 na When ueed aa a multiply ng 
DAC, rfWtOtMli |)4rt6rTnanoe over a 40 to 1 reference cur* 
rent range la poaaAle The DACqaoo aeriaa alao featurea 
high compliance complementary currant output! to allow 
dtfferantial output voltages of 20 Vp-p with simple reawtor 
loads aa shown m figure t The relerdnce-tc-fuH-acale cur
rent matching of better than i 1 LSB eliminate! the need tor 
full-scale trims in most applications while the nonlinearitlai 
of batter than ±0,1% over temperature irtnmoea system 
error accumulations
The noise immune Inputs o! the DACOOOO senes will accept 
TTL levels with the logic threehold pin, V(.c> potential allow 
direot Interface to all logk. families The performance and 
charactartilica of the device are essentially unchanged over 
the lull ±4 BV to ± 1BV power auppfy range; power dlaalpa- 
bon la oniy 33 mW with ± BV supplies and »Independent ot 
the logic Input states

The DAC0B00, DAC0B02, DAC0800C, DAC0801C end 
DAC-3802C are a direct replacement lor the DAC-08, DAC- 
OBA, DAC-OBC, DAC-08E and DAC-OBH, respectively

Features
■ Feal aoltling output current 100 ns
■ Full scale error s 1 LSB
■ Nenlineanty over temperature ±01%
■ Fu I scale currant dnft ± 10 ppm/*C
■ High output compliance - 10V to * 18V
■ Complementary currant outputs
■ Interface directly with TTL, CMOS, PMOS and others
■ 2 cuadranl wide range multiplying capability
■ Wide power supply range 146V to t IBV
■ Low power consumption 33 mW a! i BV
■ Low cost

Typical Applications Connection Diagrarri
Dual-ln-Una Package

»ssi

FIGURE 1, ± SO Vp-p Output Dlgltal-to-Analog 
Converter luwsiae-i

Ordering Information
8h Ordering Information

Non Unaarlty Temperature
Range

Order Number**

J Paekage (J13A) NPackage(N18 A)

‘ ±01% FB - 65*C • Ta ■ • DAC0B02U ■ DAC-OBAQ
±01% FS O’C \ 1* . * 7(TC OAC3BQ2LCJ DAC-08HO DAC0S02LCN DAC-08HP
±01B%F8 - 6S*C 1* M25"C OACOBOOU DAC-08Q
±019%FS 0*C « Ta ' ♦ 70*C DAC38001CJ DAC-08 EQ DAC0800LCN DAC-08EP
±039% FB O'C •- Ta • 7trc DAO3B01LCJ DAC-08CQ DAC0801LCN DAC-OBCP

"Noli Deviate may be enter ail oy utng wittoi ordei nianber

D
A

C
0800, D

A
C

0801, D
A

C
0802



D
A

C
08

02

Absolute Maximum Ratings
Supply Voltage 
Power Dissipation (Note 1)
Reference Input 

Differential Voliagd (Vt4 to VIS)
Relerence Input

Common-Mode Range (VH. VIS)
Reference Input Cm rent 
Logic Input*
Analog Curreui Outputs 
Storage Temperature 
Load Tamp. (Soldoring. 10 seconds)
Electrical Characteristics
(Vg - 116V, Iref ■* 2 mA, TMtw s Tg & Tmax unless otherwise spedlted Oulput cttariolertslios reler to both Iqut and

118V or MV
500 mW Temperaiure fT*3

Min Mai Unite

DACOBOZL -86 « 185 •9
V- toV* OACOaOOL -56 + 125 •c

DAC0800LC 0 +70 •c
V toV DAC080ILC 0 + 70 •c

SmA
V- to V " plus 38V 

FtgmS4 
-WCto -MSCC 

300*C

DAC0B02LC 0 +70 •c

faL
UnitePerimeter Conditions

DACMOtU DACOWtLO

Rs solution 8 8 8 • 8 6 6 8 8 Bit*
Monotomcay 8 a 8 8 8 • 8 a 8 BKs
NonltnaarRy 101 1018 10.39 SF8

w Settling Timo r» i VILSB. All Bits Switched 100 135 too 150 ns
’ON" or "OFF”, T* «■ 25"C
DAC0B00L 100 136 m
3AC08C0LC too 160 n*

tPLH. Propagation Delay Ta-ZTC
tPHL Etch Bit 36 60 35 SO 35 60 ns

AH Bite Switched 36 60 35 eo 36 50 nt

TCIpf) FuB Scale lempco t10 ISO 110 180 no 250 ppm/'C

Voc Output Voltege Comptisnca Full Scsts Currant Chengs -10 ' 18 - 10 16 «s|0 16 V
<14 LSB. Rout >20 Mil Typ

*F8« Fun Scale Current Vrei - 1QQ00V, RH-6000MI 1M4 1 M2 2000 104 188 2.04 184 1(8 8.04 mA
R16 - 5000kn.T*-25-C

Ipsa Fun Scale Symmetry leas Iras tos 140 11 110 18 116 pa

Im Zero Scale Currant 01 10 0,2 20 08 40 p*
■fm Output Current Range V------ SV 0 80 21 0 20 81 0 80 81 mA

v- * avto - lav 0 80 42 0 20 48 0 80 48 mA
Logic Input Lovels

Vb. Logic "0" Vu ov 08 08 05 V
V»1 Logic T 20 20 80 V

Logic Input Currant Vlc-OV
IlL Logic' O’ -IOV'VinS i-QBV -20 -10 -20 -10 -80 -10 pA
l|H Logic "1” 2V> Vin' + 18V 0008 10 0002 10 0008 10 pA
VB logic Input Swine V - -1SV -10 18 -10 18 -10 18 V
Vi HR Logic Tlvushoid Range Vs 1tsv -10 13 5 - 10 135 -10 138 V
Its Reference Bias Current -10 -30 -10 -30 -10 -30 pA
dl/dt Reference Input Sew Rale 40 80 40 80 40 SO mA/ps
PSSlFk , Power Supply Sensitivity « 6V V 1 • tuv 00001 001 00001 001 00001 001 %/%
PSSIF| -4bV .v- 1.18V 00001 001 00001 001 00001 001 %/%

ifttp — 1mA
Power Supply Currant Vg *• t frV* Irep “ 1 irA

1+ 83 38 83 88 83 8.3 mA
1“ -43 -Si -43 -5.8 -411 -88 mA

Va-5V - tnV.lREF-ZmA
1+ 24 30 8.4 38 84 3J mA
1- -84 78 -64 -78 -64 -7.8 mA

Vg- i 1SV,Irec“2mA
I*- 26 38 2S 38 86 33 mA
1- -SB -78 -85 -78 -68 -73 mA
Po Power Dissipation fcSV Iref" 1 mA 33 48 33 48 33 48 mW

SV, iSV,lRte-smA 108 138 106 138 108 138 mW
tlSV.lREr-lmA 136 174 135 174 138 174 mW

I Th* nwMnum lunoeon lompmiluf« ol *10 OACOSOO DACCSO! tnd 0AC0B02 a 
must bs domed Bsswl on s Vwnnal lenience ol lOCC/W, junction o

lire I or oponang at stoviMisinimilimB, demos tiths dull hint 
l»S*C/W lor Iho moldod duel m lino N paoksgo
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Semiconductor
NMOS RAMS

i

MM2147/MM2147L Family 4096 x 1 Static RAMs

General Description
The MM2147 n a 4001 wwil liy 1 Ini iQltr fandom 
arrest memory lalaicainl using N rhannei silicon gale 
(echnoloqv All miirnal circuit• are lully state and 
ihneloir ipquir. nn (loll n IIIrPShnui Ini npcialinn 
' hi ildta n read nut nonilp.r.tu n»p|y .mil lias thr samr 
liol.iiily as ihr ini'nI rlat.i

The srpaialc s.h.j ipIpci n |i il .uiKmm.ii u ally swlrlws 
Ihr pan to *1* low pawn sla.ultiy nimli

The output is hrld m a hgh anpedamt stall iiitinq 
wuir to sinipltly i lanmon In) applications

Features
■ All inputs and outputs dirrrtly TTL campatililF
■ Static operation- no clocks 01 leheshmy iwpiurd
■ Automatic power down
■ High spaed— down tn b& ns assess limr
■ rm STATE®’ouliHil lor bus inlrilarr
■ Srparalr Dale In and Data Out pun
■ Single t*»V supply
■ Standard IB pm dual in linn m.k tayp

Connection Diagram*
Dual In Line Fedn.gr

Logic Symbol*

•49

■Alt

Cidei Number MM2147N 3. MM2147N. 
MM2I47N LotMM214/N TL 

See NS Patkaga N1BA

Order Number MM2I47J 3, MM2147J, 
MM2I47J L m MM2147J IL 

See NS Peckige J1BA

o,Mmi

Pin Names'

AO All 
Wl |W)
CS |«il 
Din ID) 
DfJtlT {01 
vet 
vss

Truth Table*

Address Inputs 
Write 11 able 
Chip Sr fl I 
Date In 
Data (It i 
Powri I 'rVI
ijiouml

es
IS)

WE
(W)

Din
ID)

OoUT
101

MODE POWER

H X X Hi 7 Nol Solri li'il Slamlby
L 1 II Hi 7 Wnlr 1 Active
l L 1 III 2 Win. 0 Ac live
L It X dqut Rlldlt Ai live

• IhetynMltw|»ieniiMi«are|« uoi.ejindustryetanOBt.l

I HI



Functional Description
Two pun contiol ih* oimiiica nl llw MM214/ Chip 

I select rnaliles wrilr anfl r*id apeialiiins ileseletls tin- 
I devise iMllifig il in Me war pones standby nu»le anil
I cimlinlt Till SlAIINla i.l Ihedaia >111111111 Imllii Willi'
| enable 1 houses between READ and WHITE modes and 
I also I (Hit lull output 1RI SIA1ING The timh table de 

fails Ihr slain produced lir cmnbinanons o< the onuols

I
Rf AD cycle lulling is slinwn in 'lie srcnc.n on Switching 
Time Waveluims Wine enalil* is kepi high lndt|«ndam 
ol chip srlori any diangr in address re-do causes new 
data in be latched and brought lu llw output buffet 
Chip select mini be low, however, lor the output buffer 
lo be enabled and iranslei the dele in the output pin

Addiess access lima is the lime iripmed foi an address 
change to pioduce new tlata al ihe uuiput pin, auuminj 
chip select has mableil Ihe output liuller prior ro data 
arrival Chip select access time 11 the time required lor 
chip safest to enable Ihe output buffer and transfer

pievniiitly left bed dale in tin ouipul pin Opeialiaii 
will) 1 hip selvil rniilinuuinly lii'lsl Inw is reimistihle

WHI11 ivde Inning is shown 111 the section on Switching 
Time Waveforms Writing occurs only during the time 
both chip selert and write enable ate low Minimum 
write pulse width refers to this simultaneous low region 
Data set up and hold times are measured with respect to 
whichever control first rises Successive write operations 
may be performed with chip select continuously held 
low Write enable then is used to terminate WRITE 
between address changes Alternatively, write enable 
may be held low for successive WRITES and chip 
select used for write interruption between address 
change In any event,'either write enable of iliip select 
lui Intlhl must be high during address transitions lo 
prevent anourous WRITE

Slamlliy operation allows data to be maintained with 
■pproximately Bb% lass cuirant Ihe device automat 
ically switches lo the low power standby mode whenever 
it is deselected

Block Diagram *

1-11

M
M
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Vatu* on an* fill Halaliw la V8k
Swage Temperature Vtai pa
fawn OiHwMiiin
DC Oulpui Curiam
Bi« Tampateutta Hanga
Load Tarniraraiura ISoldt»r ■, lOiatontlil

I GL to-* TV 
M'C lo * 150*C 

IM 
70 mA 

III i m ilfC
luorr

Operating Conditions
MIN

Supply Voltage (VCCI ' 4 6
Amblant Teinpeieiure ITAI 0

MAX UNITS 
66 V
*70 *C

l
I

DC Electrical Characteristics iA-olcto-7o-c.vcc-Gv nn inui* n

SYMBOL PAR AML Tt II CONDITIONS
MMZ147 a MM? 147 MM714/L 

MMZI47L 1
UNITS

MIN MAX MIN MAX MIN MAX

VIH 1 ogi> «l * 1 Input VnMatgi 70 60 ZO GO 70 00 V

VIL Logical ‘ 0 1 ipm Vuli up 10 08 10 OB 10 0 0 V

VOH Logical “1 l itpiri Vulidi|p li;if ' II mA 74 74 74 V

VOL lognal’O t itpul Vnltagi tdl MilmA 04 04 04 V

ILI Input Load < iiatu ytii
V# * • Mm

10 10 10 PA

IILOI Output Leake ja Cuiitni VO 4 LV to Glut,
C*5 - VIH, VCC - Mn

bO W
w-

bQ |iA

ICC1 Power Supiily Currant vrr tfmm Cb-VIt, 
Orr'IMll Open, TA • ft’C

170 IbO 136 mA

ICC? Power Supply Cuire.il Vf ? - Max CS1 ViL 
0>|t|pj1t Df>en 1A - O' C

180 100 140 mA

ISB Standby Curiam yf t, - Mn to Max,
cs - vih

30 ZO 10 mA

IPO Peak Power ON ( urtaul
INpla 7)

Mtj - Gnd to VCC Min,
CS - ■ owar of VCC cr
VIM 'MINI

70 50 30 mA

Capacitance ta •» c. i -1 mh/ >mu" 3i

SYMBOL PARAME1FR CONDITIONS MIN MAX UNITS

CIN Input Caper itent r All InfjuU VIN * 0V 6 P>
corn Output CapantaiHa V0-3V 6 pF

AC Test Conditions (N0t> 4i
Input full* Lavch to 3 5V
Input Rita and Fill Tunai <10n
Input and Output Tuning Reference Lavala I BV
Output Load S*» fqur* 1

FIOUflE 1. Output Load FIQURC Z, Power On Currant
Nata 1i Cuaraniaad «ntti 'rename all Haw greater taw" *°° In** feel par mlnuia
Nat* ti A pull up lama to VCC an I ha akip talaa* wpui raqulrai to keep tha dtnrka datalaetad or power an tunanl appraaohat ICO aatln 
(•aa flfunr 7)
Nora 1. din parameter il auarantead by parludk mwi
Noia «■ Thu Ilaaica raquhat a BOO m lima ilala/ •*•*• VCC raanlwi il a uwrlllatl minimum limit In tiuura piaiiai omnallon allar |Hiwar an Ihla 
•Maw lha muimIIv gam mad tulmrala bln la laaaM lunulonal laval

"•nr~



Read Cycle AC E(eotiloal Characteristics iA-o“ctoi?o0c, vcc-sv itm

IVMSOl MM91413 MM7147 MM314II MM9147I 1

ALTSRNA1I STANDARD MIN MAX MIN MAX MIN MAN

«HC IAS AV Ntiil C *d» t me HI M m

•AA 1 AVI IV AiMtm AlClil Imii S'* JO HO m

<AM < 1*4 (N1 fcimi f «r iHnirHI *th 7fl Oft m

'AM 3 1M UV7 < l«i SHH 1 Airni f AM IKlMI (| li'i •0 lift m

HA* IAXQX dmpvtiMNM VMimtbiiM ft ft 1 m

>1/ max I hip bmilMN lit firtpul Him 0 10 10 IH

HI/ IUKM rhp OewMciAM u Output rut suit ft 40 0 40 0 M m

*PU TSULCH rpdlMtNtMMtvAaMi lip ft 0 0 HI

■TO TSIILCL C’lp Ovutsttian le ftevti Oewn JU JO 91 ni

Not* I CIiiii daralactod lor |>nllr Ihm S6‘|ii pi lor to Mtoclion
Natot Chip dtwlactad fin • flnlla imw lhal uWn ihanGImpiiiii loiilmion

Read Cycle Waveforms*

Raid Oyd« No 1 (Cominuouily Salts tod)

Raid Cvda No 2 (Chip Salacl Swlichad)

• I ha Ormboli in psmntnmi ••>|H«|io»atnilU(lry tundvd
—
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5 Notional
Semiconductor

NMOS RAMs
PREVIEW

NMC2148/NMC214BL1024 x 4 Static RAM

General Description
The NMC2148 is a 1024 word by 4-bil sialic rardom ac 
caas mamoiy fabricated using N channel sllUongale 
technology All intainal circuits are fully sialic and 
therefore require no docks or islreahlng lor operation 
The data Is read out nundestniLtlvely and lias tno same 
polarity as the Input data.

The separate chip select Input automatically switches 
the part tc Its low po*ui slandhy mods when it goos high 
Common inputAiulpul pins are provided

Features
■ All inputs and outputs directly TTL compatible
■ Static alteration—no clocks or refreshing required
■ Automatic power down
■ High spaed down to S6 ns accost time
■ IIU-SMIE* output tor bus Interlaca
■ Common Oala I/O pins
■ Single 16V supply
■ Standard 18 pin dual In lino paokagu

Block Diagram* Connection Diagram*
Dual In 1 Ins Psokags

Logic Symbol*

nsNasm*
AO AS Aduiau I'UKill
Wlpfo Wills InaUs
66|8) CMpBMssI
WI-MMIUQI 0041 UllsIniNiVOulpul 
VCC Pow«r|iW|
VbS UiovnS

I JJ



A
 FAMILY
SPECIFICATIONS

• r

ECL10 000

Their specifications cover the electrical characteristics of the ECL10 000 unless otherwise specified In 
n,i imtividbai dcvirr nats sheet

RATINUfi in ihaptei MAXIMUM RATINGS'

DC CHARACTERISTICS a! Vgc - ground, Vgf. 5 2V

F* M CX circuit has beun designed to meet the d c specifications shown >n the ten table, alter thermal 
.-luililnium has been established The circuit is in a test sockpt or mounted «w a filmed-circuit board 
ind transverse air How 2,5 m/s is maintained. Test values err given in the table and defined in the
figure

V.' pvametcre

-
temperature °C

unit
-30 + 25 + 85

vIHmax -890 -810 -700 mV

•'iHmm -1205 1105 -1035 mV

VlLmax -1500 -1476 -1440 mV

vILmin -1890 -1850
___

-1825
L.

mV

ritSIk) i
Ui« v Liam tilnNn 1 inm«*

AC CHARACTERISTICS

Xsc

l

Fig. 2 Switching times test circuit Vcci * VCC? * ♦ 2.0 V. Vgg ■ -3.2 V. 

“Wit pirite: tTLH - Ithl * 3.010,2 ns (between 20 ami 80K); Vih - * 1,1 V; V|L ■ ♦ 0.3 V.
Y

July 1984 21
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or'LUl iv-AI lONb

Tail table Vcc - OV (ground); Vee - -WV; RL • 600 to-2 V.

symbol
temperature (°C)

unit remarkseel *iP JUtlflV Hike

-30 426 «86

Output voltage 
HIGH vOMma* -390 -610 -700 mV

Voifmn -1360 -660 -880 mV
Output threshold 

voltage HIH vOHC ”380 -880 -810 mV -

Output threshold 
voltage LOW vOLC 1066 -1830 -1686 mV ■

Output voltage 
LOW vOLmax -1876 -1650 -1816 mV

_______
vOLmtn -1890 -1850 -1826 mV t,

Notes
1 Input resittance it positive « any frequency.
2 Non tpecified input pint should be connected lo or left open.

1 3. Input and output cablet to the oieilloicoae art 60 0 cowial cables with tqual Itnghl,
%

4 Inputunpadancaof theotclllotcope it 600.
6 Tha unmatched wire tuib between coaxitl cable and pint under test mutt be Ifti than 8 mm long 

for proper test.

'TIM 'THL

Fig. 3 Propagation delay and transition timet waveforms

22 July 1884



Fig S Switching times testing waveforms

28 March 1983



QUADRUPLE OR/NOR GATE

The 10101« a quadruple 2 input OR/NOR gate with ona input horn each gate common to pm 12 
Unused inputi can be tail open due to mtegiatad puli down minor*, which avoid! the need lor a 
/o'uge supply

I

i«U”UMU«Linonuwi_m
|v,uu us «- u* v* 

10101

|veijUi Ui *■! <ji w« »'r *ii

TininiJiinininir

Fig 2 Pin designation

Vcci ■ Vcc2 • 0 V (ground). 
VEE • -6.2 V

QUICK REFERENCE DATA

Supply voltage VEE -B.2 V
Operating ambient temperature range Tamb -30 to * 86 °C
Average propagation delay •pd typ 2.0 ns
Output voltage

HIGH state VOH nom -880 mV
LOW state VOL nom -1720 mV

Power consumption per pat kage (no load) I’D typ 100 mW

FAMILY DATA toe Family Specifications

PACKAGE OUTLINE (tea Pdrkaffa outline*) 

10101N plastic 16-laad dull in-line (SOT 38) 
10101F ceramic 18-lead dual in line (SOT-74)
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pp- characteristics
VCc-OVJgRHmdl^EE—MV_

symbol
pin

under
mi

Supply currant 1 lEEmax 0 

hi min
Input curraffl 

LOW

X

input currant
HIGH l|Hmw i l*2‘

| other j

-30 *26 *65
unit

-
mA

I conditions

t
i29 26 26

0.5 0.5 0.3 *iA
see Hov* in m% 
swtion'

850 535 265 pA

425 | 265 26& IpA 
i i

• individually test each input applying the above mentioned conditions

Output voltage
min T -1 060 960 -- B90l mV ! V| (.mm on Inpuli 1

HIGH V0H typ 880 mV 1 lor invert nutputt
max 890 - 810 - 700 mV VlHmaa on Input* ' 

| lor dirfct outputs

Output voltage mm. -1 M0 -1860 -1 826 mV ‘ ViHmaa on Input! .
LOW V0L tvp -1 720 mV for invdrt output!

max -1675 -1650 -1615 mV I V|Lmm on inputs J 
( for direct outputs j

Output threshold ! V|lg on one input 1 

! for invert ouputs 'voltage HIGH vOHC mirf -1060 - 980 - 910 mV
V|HC 0,1 one input | 
lor direct outputs |

Output threshold One input at 1
voltage LOW vOLC max -1656 1630 1695 m_v V|uCorV|HC |

A & CHARACTERISTICS

VCC1-VcC2"20V,Vee--3J V.RL-500 to ground
i

symbol
pin

under
test -30

— J

TwnbW

*25 *86

!

unit condition!
!
. J

Propagation tput/ mm 1 JO 1.0 1JD m . \
delay times *PHL typ. 2 JO ns 1 50% to 60%

1 max 3,1 2,9 3.3 ni >

1 Transition times 1TLH7 mm. 1,1 1.1 1,1 m
; rise and Ml *THL typ 2.0 ns 20% to 80*
1
s

max. 3,6 3,3 3.7 ”J_______

For twitching times test circuit ami waveform see Family Specification!
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QUADRUPLE NOR GATE

Thi 10102 n • quadruple 2-input NOR gate
UmiiMil mpuu cm In left open due to integrated pull-down resistors, which avoids the need lor a 
«Oll Dp' SUPlty

Fig | Logic diagram

|'ir.................. ' * ' 1 * 1 \

10102
|v,tJ"i *»i ‘n-'ii
itninu uj iif ni nl uJ

Fig 2 Pm designation

VCC1 * Vcc2'0 V (ground), 
VEE« -5.2 V

QUIUK REFERENCE DATA -

Supp|r voltage VEE -6,2 V
Operating ambient temperature range Tamb -30 to « 86 °C
Averrij|e propagation delay
Output voltage

HltlH Hate

*PLH typ. 2,0 ns

VOH nom -880 mV
LOUD state VOL nom -1720 mV

Power consumption per package (no load) PO typ 100 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINE (see Package Outlines) 
10102N' plastic 16-lead dual In-line {SOT 38} 
10l02r: ceramic 18-lead dual in-line (SOT-74)
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OX. CHARACTERISTICS
Vcc-0V (ground); Vee““B-* v

pm T.mb<°CI j !

symbol under — — • - -------- 1 unit | conditions
test -30 *25 *86 |

. . — — — — — - - - - , .-L-i-- —

Supply current 'EEmax 8 1 28 26 28 ! mA

input current _. __ .. 1 . tee 'How to test
LOW 'iLmm 4 * 0.5 0.5 0,3 pA iK(io(i..

Input current / | 1
HIGH IlHmax j «* j 425 265 265 ^ _ _J

• individuillv ml each input applying tha same above mentioned conditions

I Output voltage mm. -1060 - 860 • 890 mV 1 V|Lmm on inputs
HIGH VOH typ - 880 mV tor invert outputs

max - 880 - 810 - 700 mV V|Hmaa on '"P“« 
12,13 for output 8

Output voltage mm -1890 -1850 -IBS mV , V|Hmax on inputs
I LOW VOL typ -1720 mV j lor invert outputs
t
t

max -1 675 -1 650 -1616 mV VlLmin on inputs 
12;13 for output 8

Output threshold 1 Vilc on one input
1 voltage HIGH
11

vOHC min. -1080 - 980 - 810 mV for invert outputs 
i V|HC on inpo* 12 
, or 13 for input 8

Output threshold
1
,1 one input it

1 voltage LOW
L. . . . . . . . . . .

VOLC max -1655 -1630 -1685 mV V|LCorV|HC

AC CHARACTERISTICS

VCC1 * V(JC2 " 2X1V; Vee “ -3-2 V; R|_ * 5G ft to ground
r pin Tamb!°CI

—r
symbol under —.— —----—- unit conditions

1 test -30 ♦ ?5 *85

Propagation *plh/ min. IX) 1.0 1 JO ni
delay times *PHL typ- ?X) ns 50% to 50%

max. 3.1 2J0 3.3 nt

transit Ion times *TLH^ min. 1.1 1.1 1.1 ns ■
nse and fall *THL typ. 20 ns 20% to 80%

max. 3Xi 3.3 3.7 ns

For switching times test circuit and waveform see Family Specifications.
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TTL-TO-ECL TRANSLATOR

The 10124 is a quadruple TTL-to-ECL translate* with individual and common TTL compatibla 
inpu(1 on aadi gate Wtwn tha common input it In tha LOW ttata, all ECL direct outputs an in a l OW 
state and awanang outputi in a HIGH state

Fig 1 Logic dwgraifr

mjSLMJBUSLMJSLm.
|VCci Ot Q» Oi Q> Gt G, Vfcct 

10124

|Ot Qj Q] Q] Oi 6 Gj VE£

miinaisrwTininir

Fig 2 Pin designation

Vcci ■ 0 V (ground!, 
VCC3-*5V.
VEE * -B.2 V

QUICK REFERENCE DATA

Supply voltages VEE -6,2 V
VCC + 6j0 V
VcOnaa ♦ 7,0V

Operating ambient temperature range Tamb -30 to+86 °C
Average propagation delay *PLH IVP 3,6 ns
Output voltage

HIGH date Voh n0*n -880 mV
LOW state Vql nom 1720 mV

Power consumption per package (no load) PD *VP 380 mW

FAMILY DATA tee Family Specifications

PACKAGE OUTLINES (sea Package Outlines) 
10124N: plastic 16-lead dual in-lma (SOT-38). 
10124F: ceramic I64aad dual Mine (SOT-74).
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DjC. CHARACTERISTICS
Voci-tmmll Vcc3 *^-0 V; VEE - J V

1
T«nbl°CI -

symbol
• t

unit, conditions
-30 *26 *85

Input voltage
HI6H max VlHmax 4i0 4 JO 441 V |
HIGH min V|Hmm 2.0 1.8 1.8 V

Input voltage
LOW min VlLmin 0.4 0.4 CM V
LOW max V|Lmax 1.1 1.1 0.8 V

Reverse voltage VR 2.4 2.4 2.4 V
Vrh 4.0 44) 4 JO V

Supply current 'EEmax 72 66 72 mA
■cCHmex IB 16 18 mA V| » Vrh (all inputs)
■CCLmax 25 25 25 mA

Reverie current
Strobe input >SR 200 200 200 pA V| > Vp (strobe) 

VlLmin tingle inputs

•ingle inputi Mr SO 50 60 pA V| • V|Lmm C«rot»oi 
Vr IP U T )

Forward current
strobe Input <SF -12 8 -12.8 -12.8 mA V| - VlLmin C«robe> 

Vr (ungle inputs)

slnglv Inputs

i

'if
4

-32 - 32 - 32 mA V| - Vr (strobe)
VlLmin CP.UT)

Input breakdown
voltage

j

V|(BR)min 5.5 5,5 5.5 V l| strobe ■ 1 mA 
V|-V|Linin while 
testing single Inputs

■ Input clamping
1 voltage
j <6. '7. <10- *11
1

vKCl |max - 1.5 - 1 fi - 141 V test one Input at a time
* l| ■ -10 mA

1 '6
1

vl(CL)max - 1,5 - 1.6 - 1.5 V l| ■ -20 mA
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f-----

lymbol
pin

under
test

1«ntb l°®
conditions

-30 «36 *86

Ouipui voltage 
HICiH |VOH

min
«VP

-1060 - B60
- 080

-890 mV
mV

For outputs 1,3,8*! 1ft' 
pint 5,0,7,10,11 et

min - 880 - 810 - 700

i

mV V|Hmaa
For outputs 3,4,13,101 
pirn 5,6.7,10.1 Ul 
V|Lmtn

Oulpul voiloge mm -1890 -18G0 -1835 mV For outputs 1^,14,15.
lOW VOL typ -1 720 mV pins 5,6,7,10,11 at

Output thresh old

■rax. -1875 -I860 -1815 mV vILmln *
Foroutputsl.2,14,15: 
pins 6,6,7.10.11 it 
V|Hmax

For outputs 1.3,14,15:
volttge HIGH

Output threshold

VoHC min. -1080 - 980 - 910 mV one Input at Vihc ID: 
other Inputs at V|H
For outputs 3,4,13,13:
one Input et Vjlc; 
other Inputs at V|H Hi

For outputs 1,3,14,15:
i voltage LOW

i■
i

VqLC -1655 -1630 -1595 mV one input at V|ix (1); 
other Inputs at
VlHmax
For outputs 3,4,13,13: 
ona Input at V|HC; 
other inputs at
VlHmax

Vqc mutt be applied be (ora Vgg or simultaneously. 

Ill per translator.

AC CHARACTERISTICS

VCC1 *20V, V(>C3 " 7A V; Vee*32 V;R|.* S0!1 to ground

symbol
pm

under
tKt

Tamb(°e»
unit conditions

-30 +35 +85

Propagation «PLH* min. 1.0 1J0 ns V| (+1.6 VI to
delay timas •PHI 1VP. 3,6 ns V0(60KI

max. 6,8 6J0 6.8 ns

Transition tima* *TLH* min 1J0 1.1 1.1 ns
rise and (all *THL 20% to 80%

max. 4.2 3J 44 ns

114 March 1083



VcO

Fig. 6 Switching times tmcircuit 

Input puha: tTLH “ *THL “ nl MO to 90%)

'TUI *TML

Fig 0 Switching timai waveforms. Input voltage at 60X1,6 V

J
J
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:_j/v:
ECL-to-TTL TRANSLATOR

The 10125 ha quadruple ECL-toTTL translator for Interfacing data between tan differentlogic 
lyitam It provides a ho a leparate rafatcnca voltage (Vqb) to be used In caw of ilngla ended input 
biating Input and output levels an ratpectively ECU 10 000 and TTL Schottky.
With trandatad emitter follower Inputs and an active currant source, It features a common mod* 
refaction peak vohege of s IV '

ra ra m isi mjclri
Vect Bfc G& 0* QJ 6| Oiyecs 
S 10125

|VBB 0, O, 0, 0| 8} 0, VM

TiTUnsTliJ 111 lil"CU'

Fig 2 Pm designation 

VCC1 “ 0 V (r«md}. 
VCC3- + 5V.
V(EE • —6,2 V

Fig 1 Logic diagram. 

QUICK REFERENCE DATA

Supply voltages VEE
VCC2
VcCmax

-5.2 V 
♦SJO V 
+7A V

Operating ambient temperature range Temb -30IO + B5 oc
Average propagation delay *PLH tVP 4,5 ns
Output voltage V '

HIGH state VOH nom. 3,5 V
LOW stale VOL nom. 0,3 V

Power conaimptton par package (no load) PD typ. 380 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (sea Package Outlines) 
10126N: plastic 16-iead dual In-line (SOT 38). 
10126F: ceramic 16-lead dual In-line (SOT-74)
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DC CHARACTERISTICS
VCCl » V (ground), VEE • -6.2 V. VCC3 - +6 V

T.mbl°C»
lyrnbol r--------- ■ ■ ■ —n— -(unit.

1 -30
r ♦76 •as l

Sunl'ly niirent 'CCHmea
T 52 1 52

11

T 1
, 52 mA

'CCLinas 39

1

39
i
j

39 mA

Supply current !•* Emu 44 . 40
j

44'mA

i
Input current 'iHmex ISO

l
115 , 116.pA

'CBOmu
! u

1.0
1
! 40

J 1.0 |pA

Short circuit 'os n,,n03 mu

i
; 40 40,'mA

output current 100 100 lOOjmA

Output voltage

i

HIGH mm VOHmln 2.5 2.6 2.6 V

LOW mas VQLrnu

i

! 0.5
1t

0,6 o,5iv

Threshold

11

voltage HIGH vOHC 2.6 2.5 2.6 V

Threshold V01C 0.5 0.5 0.5 V 1
voltage LOW

J
1

Indeterminate VOLSImu 0.5 0.5 0.6 V
input protectior

i/OLS2mu 0JS 0.5 V0.6
— _ _

conditions

For pint 3,7,11,16 V| ■ VBB 
For pirn 2,6,10,14
V|
For pun 4,7,11,16 V| • VBB 
For pirn 2.6,10,14 
vl"vILmin
For pint 3,7,11,16 V| • VBBI 
For pins 2,6,10,14
V| ■ ViLmln
yil^VtHn*, 
V12-V|haIF«9 4) 
V|l-VEE
Vi2-VEE<FiMJ , 
For puts 3,7,11,16 V|»VBB 
For pins 2,6,10,14 
V|-Vitmin

j Connect outputs to ground,
I one at a time 

I Fine 2,6,10,14
V| ■ ViLmln 
Fine 3,7,11,15 
V| ■ ViHrn^n 
Pins 2A.10.14 
V| ■ V|Hm«
Pins 3,7,11,16 
V| ■ ViLmln 
Fins 2,6,10,14 
V| - Vernon 
lone Input a time)
Pins 3.7 jl 1,15
V,-VBB 
Pms 2,6,1(j, 14 
vl ’ V|Hmln 
(one inpul, el etlmel 
Pins 3,7.11,15 
V,-VBB 
All Inputs o^Vee 
Test one gate at ■ time (2)
All inputs open (2)

111

12)

ID

12)

Men* 1983V116
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JX.
Tan*1°CI

symbol unit conditions
-30 +26 +86

Rtleranca
voltage

min
VBe

-1280 -1230 -1160 mV Saa ganaral specification 
"How wa tatl”

man -1420 -1360 -1296 mV

Common mode
rejection tntt vOI|mm 2,6 2.6 2.6 V V| * V|hh« V|hl«o«* 

iniMit of earh gala umlar
vOtmax 0,6 0.6 0,6 v

1

tatl III
*ndV|‘ V|lh« V|U 
respectively to tha olhw

1
1

input of each gate 121___j

(1) Output current is -2.0 mA
(2) ■ Output currant It <20,0 mA

A.C CHARACTERISTICS

Vcci " 0 (ground); Vee ■ -6.2 V; Vcc3 ■ 6.0 V

tymbdl
pin

under
test

*amb (oCI
umt remarks

-30 +26 +86

Propagation *PLHftPHL min 1.0 1.0 1JB ns VI60% to V0-1.6 V
delay time* -typ. 4,5 ns for smgl*«nded input

max. 6JO 6j0 ejo m tatting, one Input from
each gat* mutt be tied to
Vbb (Pi" II

Trartntlon timet
rite and fall *TLH%HL max. 3.3 3.3 3.3 ns 1+1 V to +2 VJ
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»!>.«*. i

Fiq 3 Logic function

C|-Gi
G;“Gj
q3»G3
Q4 »Gg 

Pootive logic -
H ■ HIGH ilalt Ithe more poniiw voltage) “ 1 
L * LOW mil I the lm pwinve voltage) • 0

TEST PARAMLTERS

To ineei Vqh and Vql ipecifiwtioni V, • V|hm 01 V|Hi to one input of each gala under tan and 
VILH 01 V|LL respectively to the other input ol each gate

!

symbol
T«nbl°CI

unit conrillloni
-30 ♦26 ♦861

I V|HH
♦ 110 * 190 ♦ 300 mV ■tiltted *1 V

1 V|Hmni - 890 - 810 - 700 mV
i V|HL
1 - - - .

1 890 -1810 -1 700 mV ihlfted -1 V

1 vIHmm •1 305 •1106 -1036 mV
VlLmax -1600 -1 476 -1440 mV j

VlLH - 890 - 860 - 825 mV shifted *1 V
V|Lmm -1890 -1860 -1825 mV
VlLL -2 990 -2 850 -2825 mV ihlfted -1 V

VIHH * V|HmaK ihiltedpoiitwe one volt lot CMR te*t» {*} 
VIHL * ^IHmex shifted negative one volt (or CMR tests (*)

7

VILH ■ V|t mm ihiftad pontiva one volt lor CMR teiu Cl
V|ll * V|Lmln shifted negative one volt lor CMR left! I'l

Cl CMR » Common Mode Retention

March 1963Y
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JV.

*11

Vlf

—z$£=

r:$£=

”32=

rcf2=

Fig. 4 Input current teit cwtiitt

lorlcBU Vn-VB-VEE

»ccf°

Fig. 5 Switching timet tc*t cpcuii 
Hi including jig end rtrty capacitance

Input puhe: tXHL * t^K ■ 2 n* (20 to BOSI
One Input from tech gate mutt be tied to Vgy (W« *•durlnfl ,Mtm9

Much 1883 121



CONNECTION DIAOfcuflP 

PINOUT A

54/7400
v 54H/74H00 

54S/74S00 
54LS/74LS00

QUAD 2-INPUT NAND GATE

ORDERING ; See Section 8

PIN
COMMERCIAL GRADE

\

MILITARY GRADE
PKG

TYPEPKG8
our

Vcc = +5 0 V ±SV
Ta -0*C to +70*C

Voc - +6 0 V ±10%. , 
Ta - -65*C to +125* C

Plastic
DIP (PI

A
74&PC. 74H00PC
74LS0OPC. 74S00PC 9A

Ceramic 
DIP IDi

A
7400DC, 74H00DC 
74LS00DC. 74S00DC

5400DM. 54HOODM 
54LSOODM, 54S00DM 6A

Flatpak A 74LS00FC. 74S00FC 54LS00FM, SfSGOFM
31

m B 7400FC, 74HO0FC 5400FM, 54H00FM

INPUT LOADINQ/F AN-OUT: Sm Section 3 for U L. definitions

PINS

Inputs
Outputs

34/74 (ILU) 
HlGH/LOW

1 0/10 
20/10

54/74H (UX.) 
HIGH/LOW

1.25/1 25 
12 5/12 5

34/74S (U.L.) 
HIQH/LOW

1JK/1JB5
26/12.5

34/74U (U.L.)
HlGH/LOW

0A/0 25 
10/50 

(2«

PINOUT B

njono

OC AND AC CHARACTERISTIC* See Section 3* 'iA i‘i t ..fi
SYMBOL ’ PARAMETER

54/74

Mln Max

6V74H'

Mln Max

#4/748

Mln Max

54/74LS

Mln Max
UNITS

i
CONDITIONS M 1c:

Icch

Iccl

Power Supply

Current

8.0.
<.22

151

40

18

38

16

44
mA Vm

V1N

-I^ lycc - Max'

-Opsaji i •$.

tPLH
IPHL

Propagation Daisy 22
15

10
10

2.0 45
2 JO 60

10
10 ns Figs. 3-1,3-4

‘OCIimlnaptly DHf opansngMMapanSuraipnga. ACuiwtaapply alTt» Vpo- *MV. ■ *a?i*w •»! Jt 
ppni

1-3



54^4027

54S/74S02
54LS/74LS02

QUAD ^INPUT NOR GATE

ORDERING CODE Soe ShcIioii 9

CONI

E
II
a'i E 
E 
E

gnd|7

IECTION DIAGR 
PINOUT A

AMS

3v
3
3
3
3
13
3

PKGS
PIN

OUT

COMMERCIAL GRADE MILITARY GRADE PKG

TYPE

pin6ut 8

Vcc * 48.0 V 15%. 
Ta-O’CIo-WC

Vcc “ +5 0 V ±10%.
Ta ■ -55*C to +125*C

Plastic
DIPIPl A 7402PC. 741 S02PC 

74S02PC 9A
E
s
E 

»«G 
' E 

G 
E

3* &£
3
1
m
njaND
3
3

Ceramic 
DIP ID) A 7402DC, 74LSQ2DC 

74S02DC
6402OM. 64L602DM 
54S02DM 6A

Flalpak

IB

A 74LS02FC, 74S02FC S4LS02FM, 54S02FM 31
B 74Q2FC 5402FM

INPUT LOADINQ/FAN-OUT: See Section 3 lor U L definitions

PINS 54/74 (U.L ) 
HIGH/LOW

54/748 (U.L.) 
HIGH/LOW

S4/74L8 (U.L.) 
HIGH/LOW

Inputt
Outputs

1.0/10
20/10

1.25/1.25
2S/12 6

0.5/0 25
10/5 0

12 S

~ " 1

DC AND AC CHARACTERISTICS: See Section 3* ' ^
SYMBOL

- . :—3T-

PAAAMETER 54/74 " 54/748 54/74L8 UNITS
*■ 1

CONDITIONS| «. 0 Ol1Min Max Min j Max Min Max

ICCH

lea.
Powei Supply Current 16*

27
29 32

54
mA Vin * (Grid 

VIn ■ Open
Vcc m Max

ttLH
S>HL Propagation Delay 15

15
20 55- 
20 55

10
10 n»

1
Figs. ^-1. S-4

•DC IIWM XHXy o—f opfMmfl Mmgflur» rang*. AC t-H* «pptf «cT< - *t»*C «wa Vcc - ♦< 0 V | '

t
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54/7404
54H/74H04
54S/74S04

54S/74S04A
54LS/74LS04
HEX INVERTER

ORDERING COOEs-See Soction «

CONI

d

E
E
E
E
£

qno(T

SECTION DIAGR 
PINOUT A

- -aT

-‘I ^ -
‘ --------

t___
. tli

AM8

m]Vci

13

HI

m
HI

3

3

PKGS
PIN

OUT

COMMERCIAL GRADE MILITARY GRADE PKG

TYPEVcc - 150 V ts%.
T** o*CtO »70*C

Vcc -“450 V 110%,
T* - -55* C to +126*0

Plastic
DIP CPI A

7404PC, 74H04MC 
74S04PC. /4S04APC 
74LS04PC

9A
PINOUT B

Caramic 
DIP ID) A

7404OC, 74H04DC 
74S04DC. 74S04ADC 
741S04DC

>404DM, 54H04OM 
S4S04DM, 64S04ADM 
MLS04DM

8A E
E
E

VoE
s

E
E

--------->o-

cf:
-{>0-1 I--------
__j L<- 

—1>°—

a.

IS

a
TT)«ho <
3 '
3 ‘ '

3u,v..

*

FTalpai.
IF)

H

"ir

74504FC, 74U04AFC
741004FC

MS04FM, 54S04AFM 
S4L804FM 31

7404RC, 74H04FC 5404FM, 54H04FM

i
INPUTlOADINO/FAN-OUTi See Section 3 lor U L definitions

PINS
M/74 (UX^
HIGH/LOW

S4/74H (UX-) 
HIGH/LOW l

54/748 (U.L.) 
HIGH/LOW

SAffllLB'CUJ.)
HIGH/LOW

Inputs
Outputs

to/to
20/111

125/125
12 5/12 5

1.26/1.25 
25/12 5

05/0.25
10/50

(29
*4 1

3

DC AND AC CHARACTERISTICS; Sm Sactlon 3* ' ■ r a?

SYMBOL 'PARALMermu 1*4/74'■ . 64/74H • 64/748' *kmi»
unto* -«-< CONDITIONS..'ra

Min Mai Min Max MM Max Ntyi Mai
|epi

ICCL

Power Stjpphr,,
— 11 h

Current i 1

13
33

•. 26

68

24

®4\
■ 4
< 6.6

mA ‘ jYM -.Gntl

Vin - Open
Vcc-Nix

- - •„ 4

tPLN
IFHL

Propagation' Delay 23
15

* 10 
10

20 45 
20 50

S, : 10
10 ns.

«
fOQi iSKSa 8-4

tPLN
tPML

Propagation Delay 
(54/74S04A Only)

1.0 36 
10 40 na Fig 3-1,3-4 1

* « »

*PC l—im «PP»T ow opsmmg Hnipwtiw mm ywui MT« ■ ■tfS'CnaHoo" f 0 V . * . .. it?)

*
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54/7408
54H/74H08
54S/74S08

54LS/74LS08
QUAD 2-INPUT AND GATE

CONNECTION DIAGRAMS 
PINOUT A

ORDERING CODE' Soe Section 0

PIN

OUT

COMMERCIAL GRADE MILITARY GRADE PKG
PROS Vcc * +6 0 V ±6%,

T* - 0*C to +70* C
Vcc - +6 0 V ±10%,

T* *»-S5,C to +125*C TYPE

Plnbc
dip in A 7408PC. 74H08PC 

74S08PC, 74LS08PC 9A

Ceramic 
DIP 101

A 7408DC, 74H080C 
74S08OC. 74L8080C

5408DM, 64H080M 
84808DM, 64L608OM 6A

Flatpak A 7408FC. 74S08FC 
74LS06FC

6406FM. 64S08FM 
64L80BFM 31

(B B 74H06FC S4H08FI4

INPUT LOAD1NG/F AN-OUT: Sm Section 3 for U L definitions

PINS M/74 (U.L.) 
HIGH/LOW

84/74II (U.L) 
HIQH/LOW

M/74S (U.L) 
HIQH/LOW

64/74L8 (U.L) 
HIOH/LOW

PINOUT B

Inputs 10/10
Outputs 80/10

120/128 
18 8/18 6

128/128 
83*12 6

0 5/0 28 
10/50 

12 9
i

DC ANO AC CHARACTERISTICS: 8m Beotian 3''

SYMBOL PAR AMI TER 14/74 S4/74H S4/74S 54/74LS UNITS • • OONOITIOHI'
Min Man Min Max Min Max Min Max

«a

ICCH Power Supply 71 40 32 48 mA Vin - Open Vcc • Max
feet. Current 33 84 57 88 Vin - Ond

Mm Propagation Delay 87
10

12
12

86 70 
86 75

13
11 na Fig 3-1,3-8

HCI—eHnwnKnMi I—«mgi. AC matt «»Hy 1 Tt “ ♦SS’C—X Vcc - *»0V
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l 54/7432 ^
54S/74S32 

54LS/74LS32
OUArD Z-INRUf OR GATE

ORDERING CODE Si*e Set linn 9

PIN COMMERCIAL GRADE MILITARY GRADE PKG
PKGS OUT Vcc * III 0 V -15%,

Ta = 0T. to *70*0
Vcc - +5 0 </ * 104b,

Ta = -55*C to -*125*C TYPE

Plastic
OIP(P) A 7432PC, 74S32PC 

74LS32PC 9A

Ceramic 
DIP ID) A 7432DC. 74S32DC 

74LS32DC
5432DM, 54S32DM 
54LS32DM 6A

Flatpak
IR A 7432FC, 74S32FC 

74LS32FC
5432FM, S4S32FM 
54LS32FM 31

INPUT LOADING/FAN-OUT' See Section 3 for U L definitions

PINS 54/74 (U.L.) 
HIGH/LOW

54/748 (U L) 
HIGH/LOW

54/74LS (U.L) 
HIGH/LOW

Inputs
Outputs

1 0/1 0
20/10

I 25/1 25
25/12 5

05/0 25
10/5 0

12 51

CONNECTION DIAGRAM 
PINOUT*

DC AND AC CHARACTERISTICS: See Section 3 for U L definitions

SYMBOL PARAMETER
54/74

Mir Max

M/748

Min Max

M/74L8

Min Max
UNITS CONDITIONS

ICCH

tact
Power Supply Current 22

38

32

68

62

98
mA

Vin » Open

Vm * Gnd
Ycc 11 Max

tPLM
Iphl

Propagation Delay 15
22

20 70 
20 70

15
15 ns Pigs- S*1|*B*5

'DC kw i««ly ov*f ogwrtng Uiripvtlur* rang* AC hmNa gW*1Ta • «2S*C*nd Wcc ■ *M V

• l:.
i ,
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LO»iUlli*w- *_C.It ICAl 1UNS Ai\U WAVLf-ORMb

UNIT LOADS (UL) Coni cJi
■»o e» lend the examra this amount oi loading can be driven by any one ol the hex inverters in the Commercial 
jiad' rei ri «*..-u«s ha.e ‘ i u' ai <biM!ies greater than <0/3 75 In the Military grade, however, the

<-n4 "as a rated v utpuiluw onw Mrioi oi only 2 Sand'huscould not be guaranteed todnve 3 75 uml loads 
'•, * j ’. **• • * t i,i> «f d> * j • ..*ip-ipn inr operation over the Military temperature range

- t" «s* a" .it *■ i < olir-rt >
• »- ' < n,i i *ai •• -

-o . - - - n • * .1 • i» c '• i *
I • y f> „ >

c u »n> *r»* * c

, <i & on capable of si, jplymg ii urieni oi ot establishing a Vqh 
• >ri . tneabb-eviatio" )C is subMit jted Mis assumed that
.sistoi vaiur. teat mu es'abiish me aesueo Von while supplying the 

. .t- essage r^'reni >■ ,e iuIPi ■ in outputs ,n the case ol wired 
iMincni Sami y 0c -r*aratie»istn*s table m on the data sheet

ABSOLUTE MAXIMUM RATINGS 1 i / >ni which useful life m.i, be impaired)

borage Temperatuie
An burnt Temperature u> •• • " •
i inriion Temperature i»uiei H.-i'
; _ Pin Potent ai to G-ou >'•

'•■put Voltage?
Emitter mpjts 
LS-TTL? Diode and pnp i 

•nput Current? 4
voltage Applied to Outputs m i-iiii- ytate 

Open Collector
Standard TTL H TTl S TTl lP-TTL 
Standard LS-TTL* twith recommended operating Vcc 
3-State LS-TTL twith Vcr 0 v 

Current Appheo to Outputs nmiA Slate <Max>

■65-C to + 150*0 
55*C to • 125*C 
-55'C to 4t75*C 

-0 5 V to .7 0 V

05 V to+5 5 V 
05 V to +15 V 

-30 mA to ♦ 5 0 mA

0b V to *7 0 V 
0 5 V to Vcc Value 

0 5 V to 410 V 
05 Vio +5 5 V 

twice the rated lot

RECOMMENDED OPERATING CONDITIONS >

Mm Max

Free Air Amb-ent Tempe'atuiu
•

Military <XM -bb*C • 125*C
Commercial XC 0 C < 70*C

Supply Voltage
Military iXM' ' »45 V , • 5 5 V

1 CommerciaMXC: •4 75 V tS 25 V

I

NOTES
I UnMM ««•«»■»• 'MlPCIM a, xiandad Bf an, tpatrhcMam 
? Eitne> MlU||« >"~i« «er (uiitni n- ■ , hdifn ic pu«cl inpull
t A»»#r to irfid iiuie*- HU w VI % it, c ,|„ ■, pc Pv 4rt#f,kbrt at «dmdM rill iiwn W rrwfM *yp* is TTl Id puli 
4 ficapiUK T441 ■■ im-i, ■<**■„ >i ,4 > in Una vm amp :»»Mi gm’a mi tOnUmlS >11 inpuliCMMimlopc

-ii'i, - rtiona wmi-m- •»!...■
t t'OV It* It* "P ‘>M • • ■ - •»> IVI tv* 1*10* ISIU iSIISani IS1 '4 ■■kimi >u CS V lo-Vcc V4iu*



DC CHARACTERISTICS TABLES
Most of the circuits described in this data book were designed within the general framework of one of the 
distinctive families of TTL cirruits n* r IT H-TTL fi-TTt LP ttl or LS-TTl Many dc specifications era 
common to almos'a- circuits uf a i-aiiir i ar family, eg Vih Vii Vqii Vcd. ntf and lo u1 -jio needless repetition 
these common parameters do no< appe-c in ihe mdividual data sheols On the following pages are tables of dc 
characteristics containing the parametei • hm-ts end conditions common to Ihe various families of TTL circuits 
These are .ritended'oaugmeni ihe j.snnciivc parameters such as ac characteristics inpulloadmg.lan-outand 
power supply cm i 1 listed on inn w'iviu-mi data sheets In some cases a partirulai circuit wil* depart from its 
iamily ihaiauensl ;* m one -i ■ • t .• .wiieicr* ann -n ihese tases tlu 'units n- ---i-id lions shown on thr 
•idividua1 oald sheets take prer p'li-m» -vi-i 'hi- values listed ■>' 'he 'amiiy harar'iensiu s table

54XX, 74XX, 93XX A 96XX FAMILY DC CHARACTERISTICS'

SYMBOL' PARAMETER
LIMITS3

Min Typ* Mas

UNITS | Vet '1
CONDITIONS}

Vim Input HIGH Voltage 2 C
/

V1
Recognized as a HIGH Signal 
Over Recommended
Vcc and Ta Range

Vu Input LOW Voltage OB V
Recognized as a LOW S-gnai 
Over Recommended
Vcc and Ta Range

Vco Input Clamp Diode Voltage -1 5 V Min Iin = -12 mA

VOH Output HIGH Voltage 24 34 V Min
Ioh = 40 pA Multiplied by 
Output HIGH U L
Shown on Data Sheet

VcH. Output LOW Voltage 02 04 V Mm

i 11
■oi — 16 mA Multiplied by 
Output LOW U L
Shown on Data Sheet

IlH
Input HIGH Current

10UL
20UL

nUL

40
80

n!40)
pA Max

IlH - 40 pA Multiplied by
Input HIGH U L Shown on 
Dale Sneet, vin ■= 2 a V

Input HIGH Current
Breakdown Test All Inputs 1 0 mA Max Vin *■ 5 5 V .

III Input LOW Curront
tOUL
20 UL
■7rUTT

-1 6 
•3 2 

nt-t 6)
mA Max

lit 1 6 mA Multiplied by 
Input LOW U L Shown on 
Data Sheet. Vin * 0.4 V

k>H
Output HIGH Current
Open- Collector 250 pA Min Vom 6 5V

■OZH
3-State Output OTF
Currant HIGH 40 pA Max Voui 2 4V

■ozi
3-State Output Orr
Current LOW -40 pA Max Vout 0 4V

tos*
(tutput Short 
Circuit
Current

am» S4I<X
1 74KX

_ 54XXButlers 74XJ{

20 -67
-IB -57
-70 -70
IB -70

mA Max Vnur 0 V

B3XX 20 - -70

Noim on following pign

3-5



LOADING, SPECIFICATIONS AND WAVEFORMS

SYMBOLS PARAMETER LIMITS) UNITS Vcc«
----------------------------- [-----------------

CONDITIONS)
Min Typ* Max

VlM input HiGH Voltage ?0 V
Recognized as a HIGH Signal 
Over Recommended
VtC and Ta Range

Mil 07
Recognized aa a LOW Signal 
Over Recommended :
Vcc and T* Range

V* Tom 0B

V.„u input Oamp Diode Voltage -1 5 V Min Iin * -10 mA 1

Von Output HIGH Voltage 24 3E V Min lOH * -400 pA ,

Vo.
Output LOW Mil & Com 03 V Min lot = 4 B mA
Voltage Com 04 V Mm k)L * 8 0 mA1

05 UL 20 Iih = 40 iiA Multiplied by
Input HIGH Current 1 0 U L 40 nA Max Input HIGH U L Shown on

1*1* nUL ' nl40> Data Sheet, Vin ■ 2 4 V
Input HIGH Current, 
Breakdown Teat. All Input* 1 0 mA Max Vin “ 5.5 V ,

025 Ul -04 Iil ”-16 mA Multiplied by
In Input LOW Current 05 U l -08 mA Max Input LOW U L Shown on

n UL nl-1 6> Data Sheet, Vin ■ 0 3 V
los8 Output Snoit Circuit Current -2 5 -25 mA Max Vout-OV

•3L PC CHARACTERISTICS! j\'-» i ,.<i YjiMm yy j

i oHmommnotad.coniMwn,•"«hmmNttf,llwcx.QhoulIdatampwaluralangalotarfOchIdaparticular*#*«»lypa•• ralad Thagrswnd
pm m Id* ratorancc M to, •« appda* M imuNcm aoNcgn 

7 lot aatauMaa «f l,a4M an* hnaiMw Faaaa aaa Saction 7 
3 Unlaw oihnnMM aiaiad on nMmOual M anaaN 
i T,pcai dWMtveilci ,ato> lata-<M*C«n*Vcc-»40v
S Mm an* Ma« ratoi le Ida •■hia, aaM In Ida laMt al ••cammed*,* domain* comdiiont
• let laaling loa Ida uaa al difld apa,* toll awaiaM and/or aampla and dol* lachnwiiaa ara p»«lai abla m o,*ar lo minimn, totwitol haalln* an* 

momtaurnmm udaM npmamaalaWuai Otdaranaa *,Wan*a* adman* al a HIOM mrtpw may ram Ida «Am laaipaaaliiiiaaaaa abaaa narawl 
an* Idaradr cauaa inaaM iaa»n*l In oidm RWimaav laala In an, aaquanoa al paaawaUf laala loa toato adaW* da partccmad laal

3*10
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LOADING, SPECIFICATIONS AND WAVEFORMS

AC LOADING AND WAVEFORMS
Figure 3-1 ehosse the tc MM load configuration used for circuits of tfie54/74, S4/74H and 54/74S families having 
toMm-pole outputs Tha diodes and resistor are not used for testing circuits of the 54/74LS, 9XXX. 93XX, 93H, 
93S 93L 96XX oi 96LS families Figure 3-'/ shows the lest load configuration for open-collector outputs TorSSI 
gates, Rl and Ci values are listed in Ifte table below For flip-flops and MSI, Rl and Cl values are listed in the 
column headings oi the ac tables on ihe data sheets Figure 3-3 shows the test circuit for measuring Enable and 
Disable tunes of 3-stste outputs Ri andCi values are given in ihe column headings of the ac table in the data 
sheet except -n r-eriem tests they am superceded by Rl or Ci values listed in theTest Conditions column of the 
same table

A pulse generator signal swing of 0 V lo • 3 0 V, terminated at the lest socket, is recommenced lor ac testing A 
1 OMHz square wave if recommended fo» most propagation delay tests, with rise and tall times of 2 5 ns for S- 
TTL 10 ns for LP-TTl and 0 Ons for i ircuitsof other families The generatorPRR must necessarily be increased 
for testing fmu and decreased lor testing one-shot pulse widths Two pulse generators are usually required for 
testing such parameters as set-up lime hold time, recovery time etc.

AC LOADS FOR SSI GATES

SSI DEVICES AC TEST 84/74 * S4H/74H 54S/74S 54LS/74LS

Cl Rl Cl Rl CL Rl Cl Rl

*01, '03, IS 
•12,12

tPLM
tPHL

15 pF
15 pF

4 kn
400 n

25 p F 
25 pF

280 n 
2B0n

15 pF
15 pF

280 n 
280 n

15 pF
15 pF

2 kn 
2kn

•09, 'IS, IS Mlh/Iphl 15 pF 400 n 15 pF 280 n 15 pF 2kft
•OS, 17, IS, 17 tPLM/IPIIL 15 pF non
IS tPLH/tPHL 15 pF 1 kn 15 pF 2kn
IS, 13,17, IS tPUfAPK. 45 pF, . 133 n % 50 pF 667 0
*40,140 tPLHftmu. 15 pF loan 25 pF 93 0 50 pf 930 SOpF 667 0
12S.12t.16S 
1SS, H7, KM

IPLfl IC.ZL.ai 
tPHt 12

SOpF
5 pF

400 fl 
400 n ..

»
«

50 pF
6 pF

667 0 
667 0

9

134
tPLM/tPHL .
tPZH/tPZL
tPMZ/lPLZ

- • * 16 pF 
50 pF 
60 pF

280 n 
280 n 
280 n

4

All Stamford 
Oates with Totem 
Pole Outputs

15 pF 40QH .EfipF 15 If1 «|
^80 n •15pF —

t '« • 'V ■» 'flMl'fftto f •

S-11



54/7474
54H/74H74 0

/ 54S/74S74
54LS/74LS74

DUAL D-TYPE POSITIVE EDGE- 
TRIGGERED FLIP-FLOP

DESCRIPTION — The 74 devices are dual D-lype lllp-llops Mth Direct Clear 
and Set inputs and complementary IQ. 5) outputs Information at the input Is 
transferred to the outputs on the positive edge of the dock pulso Clock trig
gering occurs at a voltage level of the clock pulse and is no! diiectly related 
to ihe transition time of the positive going pulse Alter the Clock Pulse input 
threshold voltage has been passed, the Data input»locked wit and Informa
tion present will not be transferred to the outputs until the next rising edge of 
Ihe Clock Pulse Input

TRUTH TABU 
l Each Halo

INPUT’ OUTPUTS
@ln @ In • 1
D 0 5

L L H
H H L

Asynchronous Inputs.
LOW Input to So sals Q to HIOH level 
tbw input to Cq sals O to Lpw level 
Clear and Set are independent oQ,clock 
Simultaneous LOW on Co and So
makes both O and 5 HIGH

\

H • HIOH Voftsg* Lml 
l • LOW VMaes LsM 
i> - as mss Men stock puim 
h • i • aa ams aiisr pHtw

» j/r .»•« : • I

- ">i

PEGS—
•i f 1 1

PIN
COMMERCTAtTGRAOE T^NBLTTARr ORAOrr

PKG

TYPE~~ vce ¥ +s.o v«*. -
vf*-P*Cto-WD*C

- Vcc « +SOV tio%. - - 
l>«-65*CtoM25*C

Plakllc
DIP (Pi i <

— X •

A
7474PGrTSHWPC“1—
74S74PC, 74L874PQ ',

« 4 • * r »■
* 9A

Ceramic
OIP(D) A

T47SDC:T4NT40C- ]' 
74S74DC. 74L874DC '

S4740M. S4H74DM 
S4S74DM. 64LS74DM SA

Ratpak ,
,

A 741f74Fct 74LS74FC' S4S74FM. S4LS74FM , 311•8 7474FC, T4H74FC * 6474FM, S4H74IM

CONNECTION DIAGRAMS 
PINOUT A

PINOUT 0

ch.[T

0.Q

•uIZ

PiQ

ce»[£

Cfi Idiiir

*T- JcihOi y f" 
~f *-r

*Tf ’Ir—

S3*n-
njoi

ill®-

yjiiNu

31* ’

•i*

LOGIC SYMBOL
. »• VA

t

1©

*7- Oi Qi Limm* B» Ol
’T- Jit cat ■1

ii
’i*T..

1 7>

3BMVS

f

We-fi««Ma 
0N0 •Plnt.Qti _

J,..
4*



INPUT LOADtNQ/FAN-OUr SM Section 3 for U L dallnitlona O
PIN NAMES DESCRIPTION S4/74(UL.)

HIGH/LOW
S4/74H (U.L.) 
HIGH/LOW

84/748 (UJL.) 
HIGH/LOW

B4/74L8 (U.L ) 
HIGH/t OW

Or O? Data Inputs l 0/1 0 1 25/t 28 1 25/1 25 0 5/0 76
CP- CP? Clock Pulse Input*

(Activi- Rismi] Edqt-
/o/?n 2 8/2 5 2 5/2 5 ’ 10/0 6

Co- Co? Direr 1 Clea' input- 
'Active l OW-

l 0-, 0 3 75/2 8 1 /•./1 /5 1 8/0 75

S|'- ^tv Direct Set 
fAulm i O<N

2 5/1 25 2 5/2 5 10/05

U, Qi O.- Or Outputs 20. If. 12 8/12 5 25/12 5 10/50 
-2 5)

LOGIC DIAGRAM (one hall ahown)

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE lunlesa otherwise specified)

SYMBOL PARAMETI!R 84/74 S4/74H 64/748 84/74LB UNITS CONDITIONS
Min Maa Min Max Min Max Min Max

Icc
Power 8uppty 
Current

*M 30
30

42
so

60
50

80
80 mA Vcc “ Max, 

Vcp-OV

AC CHARACTERISTICS. Vcc * *50 V. T* - f25*C tSee Section 9 lor waveforms and load configurational

SYMBOL PARAMETER

*

64/74 S4/74H 84/748 S4/74L8

UNITS CCNOIT|QNf
i

Ci ‘ 15 pF 
Ri-4O0n

Ci -25pF
a.-28011

Ci - 16 pF 
Rl - 280 n

Cl - IS pF

Min Maa Min Maa Min Max Min Max

1ma>
Maximum Clock 
Frequently 15 35 76 30 MHi

Flga 3-l|a-0

/teur
tPMl

Propagation Oelay 
CPn 10 On or Qn

25
40

15
20

SO
11

25
as na Flga. 3-1J 3-8

tPLH
tPHL

Propagation Delay 
CoeorSontoOnorOn

25
40

20
30

80
138

16
35 na Vcpi20V 

Flga 3-1,3-10

5»LH
lem.

Propagation Delay 
Son OrSon toOnOrfin

25
40

20
30

80
80

15
24 na VcpSDSV 

Flga 3-1,3-10
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r
AC OPERATING REQUIREMENTS: Vcc - *5 0 V. Ta - 425*C

SYMBOL PARAMETER 54/74 S4/74H 54/74S S4/74L8 UNITS CONDITIONS
Min Max Min Max Mm Max Mu? Max

W 'H*
Setup lime HIOH
On 10 CPn

20 10 30 10 nit
Fig 3-6

1- H' Mold Time HIGH
On tO Cfti 5 U 0 II 50 ns

It SLI
Setup Time LOW 
OnloCPr 20 15 311 20 ns

Fig 3-6

bi (U
Hold Time LOW 
Onto CPn 50 0 0 SO ns

WIHI
MU CPn Pulse Width 30

37
15

13 5
60 
/ 3

18
16 5 ns Fig 3-8

MU Con or Son Pulse 
Width LOW 30 25 70 16 n» Pig 3-10

h
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INPUTS OUTPUT

@!« @ In « I

J K 0

l l On
t II L
H l H
H H On

64S/74S113
54LS/74LS113

DUAL .IK EDGE-TRIGGERED FLIP-FLOP

DESCRIPTION The I <3 nlieiN maiviiiual J, K. Sel end Clock input* When 
(he ciuck goes HIGH tin* i ipnls air- enabled and data may he entered 
The logn mvel <>i the and K inputs may be changed when the clock 
ptdse w IIMiH anil the I lalahla will peifiMm according lo Iho Truth Table 
aa long a* nlnnnum in iu|> ai d luilil limoa are observed Inpni data Is 
iranaiened in llui output i on thn lading edge of Iho clock pulse

TRUTH TABU Asvm humous Inpul
LOW inpul to So aids il 10 HIGH level 
Sill is independent ol dork

l« * Bit lime ba tore Clock pula* 
la* i • Bit lima alter dock pUw 
H - HIGH Voltact Laval 
L - IOW Voltage Laval

ORDERING CODE: See Section 9

PKGS

Plastic
OlPlPi

Ceramic
DtPlD»

Flatpak
IR

PIN

OUT

COMMERCIAL GRADE

Vcc - +5 0 V ±5%, 
T* *» 0*C lo +70*C

74SH3PC. 74LS113PC

74S113DC. 74LS113DC

74S113FC 74LS113FC

MILITARY ORAOE

Vcc - +50 V ±10%, 
T* * -85* C to +12S*C

54S113DM, S4LS1130M

S4S113FM, S4LS113FM

PKO

TYPE

9A

BA

31

CONNECTION DIAGRAM
PINOUT A

LOGIC SYMBOL

J" J 40 0 _t n 4 *>0 —s

%-€ ce ce

i— K 0 3-1 tt K O »-•

dec • Pin 14 
GND - Pin 7

*s 1 1
INPUT LOAOINO/FAN-OUT. See Section 3 for U L definitions

iPIN NAMES DESCRIPTION 54/748 (U L.) 
HIGH/LOW

1 54/74L8 (U.L)
! HIGH/LOW _

Ji, Ja. Ki. K2 Data Inpula 125/10 05/025
CPt.CTa Clock Pulse Inputs (Active Felling Edge) 25/25 20/0.6
Soi. Sos Direct Sel Inputs (Active LOW) 2 5/4 375 1.5/06
Ol. 02. Ol. 02 Outputs 25/12 5 10/60

12.5)
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LOGIC DIAGRAM (one hell shown)

DC CHARACTERISTICS OVi R OPERATING TEMPERATURE RANGE (unless olheiwise specified)

SYMBOL PARAMETER 54/74S 54/74LS UNITS CONDITIONS
Min Max Min Max

lee Power Supply Current 50 80 mA Vcc * Max. Vcp - 0 V

AC CHARACTERISTICS Vi_( 15 0 V. T* <2S*C I See Section 3 for waveforms and load configurations*

8YMBOL PARAME TER

54774S 54/74L8

UNITS CONDITIONSCt * IS pF 
Ri >' 283 II

Cl - 15 pF

Min Max Min Max

frees Maelmum I lock Fiequency 80 30 MHx Figs 3*1. 3*0

(PIN

ll»Ml
Propagation Delay
CP to Q or 5

70
70

16
24 sis Figs 3-1, 3-9

IPLM
In mi

Propagation Oalay _
Co or Son to Q or 6

70
70

16
24 ns Figs. 3*1. 3-10

*

AC OPf RATINO REQUIREMENTS Vc *5 0 V, T* - +25*C

SYMBOL PARAMETER 547748 S4/f4L8
UNITS CONDITIONS

Min Max Min ‘ Max

It <HI 
telU

Seiup Time_
JnprKn to CP

70
7.0

20 1
15 ! i ns Fig 3-7

th(HI 
la (LI

Hold Time
JnprKeloSp

0
0

0 !■ » 
0 1

i
ns Fig 3-7

U(HI
L.(L> CP Pulse Width 60

65
20
15 ns Fig. 3-0

Co or 5bn Pulse Width 80 15 ns Fig 3-10
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54/74121
MONOSTABLE MULTIVIBRATOR

DESCRIPTION — The 121 feature* positive and negative dc level triggering 
inputs and complementary outputs Input pin S directly activates a Schmitt 
circuit whicn provides temperature compensated level detection, increases 
immunity to positive-qolng noise and assures Jllter-free response to slowly 
rising triggers

When triggering occurs, internal feedback latches ihMircull, prevents re 
triggering while the output pulse is In progress and increases immunity to 
negative-going noise Noise Immunity Is typically 1 2 V at the inputs and 1 5 V 
on Vcc

Output pulse width liability is primarily a function of the external R* and C* 
chosen for the application A 2 kfl internal resistor is provided for optional 
use where output pulse width stability requirements are less stringent Maxi
mum duty cycle capability ranges from 67% with a 2 kfl resistor to 90% with 
a 40 kfl resistor Duly cycles beyond this range tend to reduce the output 
pulse width Otherwise, output pulse width follows the relationship

tw * 0 69 RxGx

ORDERING CODE: See Section 9

PKQS

Plastic
DIPlPl

Ceramic 
DIP 101

Flatpak
IFI

PIN

our
COMMERCIAL GRADE

Vcc ■ +5 0 V ±5%,
T* 11 0*C tO+70*C

74121PC

74121DC

74121FC

MILITARY GRADE

Vcc - +5 0 V ±10%, 
Ta - -S5'C to +125*C

64121 DM

54121FM

PKO

TYPE

9A

6A

31

CONNECTION DIAGRAM
PINOUT A

o(l M]vr,

« E i3]».c
* E T5]n<
' E

’
jujn.i

■L£ To)c>

qE T]"'
gno|F JJmc

LOGIC SYMBOL

$eo

VCc * Pin 14 
ONO - Pin /
NC - Pins 2,0.13,13

INPUT tOAPtHO/rANOlfTi Q« SwtNfo 3 for U.LdeHntUopa

PIN NAMES
i
DESCRIPTION 64774 (U.L.) 

HIQH/LOW

Xt.fc Trigger Inputs lActlve Falling Edge) ' 1 071.0
B Schmitt Trigger Input lAcbve Rising Edgel 2 072 0
Q.S Outputs 20710

*

4*159
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TRIGGERING TRUTH TABLE

ny «uims ttfity w»iB»« IN O
HlfaH >nul in timing Cyt If

Of l'i« aOnvf inopp'ing tiliit
IBlttHfd
M Vs lag* lbvc
IT VulU«r 1 Bcfi
IBtjHtfl

\

wise specified)

INPUTS
Ai A? B RESPONSr

X

H H T 
l X I
> l ' /

1 l X
1 * l
1 li M

l \ X
X *L L
H L H

No Trigger
I rigger 
inqgpi

No Triggi'i
Ni* ’noui ■

No Iriqgei
No 1 riggei 
Trigger

NOTf
ritgsti 

lulpul u 
•IMS on*
*sf. t* *t
»■ MIC* 

cOV
X IlftH!

DC CHARACTERISTICS OVER OPERATING Tl MPERATURE RANGE (unless Other

SYMBOL PARAMETER,
54/>4

Mm Max
UNITS CONDITIONS

Vt-
Poviive-going Threshold
Voliage at An or B Inputs 20 V Vcc 1 Min

Vi
Negative-going Threshold
Voltage at An or B Inputs

OB V Vcc * Min

los
Output Short Circuit 
Current

XM
it

-20 -55
-18 -55 mA Vcc * Max

ICC
Power Supply 
Current

Ouiescenl Stale
Fired Slate

to o
C
M V mA Vcc “ Max

AC CHARACTERISTICS Vcc - *5 U V. T* - «25"C (See Section ,i lor waveforms end load configurations)

SYMBOL PARAMETER

54/74

Cl - 15 pF

Min Max

UNITS CONDITIONS

tPLM Propagation Delay
B to 0 15 55 ns

Cx * 80 pF

Fig 3-1, Fig a

V»IM Propagation Delay
An tO Q 25 70 ns

tPK
Propagation Delay
B In 0 20 65 na

tm.
Prupagatmn Delay
Ai to 0 30 80 ns

U
Pulse Width Using
Internal Timing Resistor 70 150 na Cx * 80 pF |lx ■ Open 

i Fig 3-1 
Fig a 

Pin B - Vec
U

Pulse Width with Zero
Timing Capacitance 20 50 ns Cx * 0 pF

V
Pulse Width Using External 
Timing Resistor

600 800

60 BO

na Cx - 100 pF Rx -10 kQ

ms Cx - 1.0 »iF Fig 3-1. a

tHOLl)
Minimum Duration 
ol trigger Pulse 50 na Cx - 80 pF. Rx - Open

Pin 8 - Vcc. Fig a

4-180



AC OPERATING REQUIREMENTS: Vcc " +6.0 V. T* - +25'C

SYBMOL PARAliETTR 64/74
UNITS CONDITIONS

Min Max

V,-i
Input Pulse ffl An 1 0 V/uS
Rise/Fall Slew Rate @ b 1 0 V/S

Rx
XC 1 4 40

kitXM 1 4 30

Cx External timing Capaoitor 0 10UU

W Output Pulse Width 40 sec Fig a

XM.XC 67 Rx ■* 2 ktl
nmv Cycle XM 90 % Rx B 30 kO

XC 90 Rx = 40 kn

4-.181



54/f4193>
54LSmtSl93

UP/DOWN BINARY COUNTER , 

(With Separato Up/down Clocks)

DESCRIPTION — rhfl '19J ii mi Ufirdown modulo-lfi binary counter Sep
arate Count Up and Count Down Clocks are used and in either counting 
mode the circuits operate synchronously. The outputs change state syn
chronous with the LOW-to HIGH transitions on the clock Inputs Separate 
Terminal Count Up and Terminal Count Down outputs are provtdod which 
are used as the clocks tor subsequent stages without extra logic, thus simpll- 

i lying multistage counter designa Individual preset Inputs allow the circuits 
to be used as programmable counters Both the Parallel Load (Til and the 
Master Reset (MR) Inputs asynchronously override the docks. For functional 

' description and detail specifications please refer to the 198 data sheet

ORDERING CODE- See Section 9

PIN COMMERCIAL GRADE MILITARY GRADE PKG
PKGS OUT Vcc - *6 0 V £6%. 

fa - O'C to * WC
Vcc-+60V±10%.

T*--55’Cto+125*C TYPE

Plastic
DIPIPI A 74193PC, 74LS193PC , 9B

Ceramic
DIPCDI A 741930C, 74LS1930C 64193^M>f4L^|193DM 6B

Flatpak
IF) A 74I93FC, 74LS193PC 54193FM~ 64L8193FM 4L

CONNECTION DIAGRAM
Pinout a

*'E HI**
o.d Up.

o-E guk

ceoE
CP,, [I IER
«*E 7r]K

IPr

3*

LOGIC 8YMBOL

11 ii i it t
il I I I

rmr

m i | • r

Vcc * Pin 16 
OND-PM6

INPUT LOADINO/FAN-OUTi 0m Bectlon 3 lor U.L definition*

PIN NAIMS DESCRIPTION 84/74 (U.L.) 
HIGH/LOW

S4/74L8 (U.L.) 
HIGH/LOW

CPU Count Up Oloek Input ' v*
(Active Rising Edgtf

1.Q/1.0 0.6/0 2S

CPD Count Down Clock Input 
(Active RIslAg Edge)' , (

10/1.0 , 0.6/0.25
V

•

MR Asynchronous Master Reset Inppt,
1 Active HIGH) *'-*

1jQ/1<0 .04/025
O

PL Aayjnchrtindu* Parallel Load input 
(Active LOWI

1.0/10 i 06^0.26

Po-Ps Parallel Data Inputa 10/10 0.5/025
CJo-Qj FtliHlop Outputs 20/10 10/50

% 1 » (251
T5o Terminal Count Down (Borrow) Output 20/10 10/5.0 •

(Active LOW (2.5>
tcu Terminal Count Up (Carry) Output 

(Active LOW
20/10 10/50 ’*

tost ‘
I

4-MI



STATE DIAGRAM

I..I-T -M.jp......................

MOOE SELECT TABLE

MR PL CPU CPD MODE

H X X X Reset (Asyn >
l L X X Preset lAsyn
l. H M H No Change
L H X H Count U|.

Li- H H X Count Oov.1

| m HIGH Voliae* imi
l ■ lOW Voitag* l»**i
| * •■nmMtnal
. I H19M IohMou

—-count ur
COUH1 DOWN

LOGIC EQUATIONS 
FOR TERMINAL COUNT

f£i Oo«Oi*0?»Gj» CPu
tc 1 On • 61 • 6? • Qa • <5po

LOGIC DIAGRAM
*

(
K » » fi »>

4-292
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54LS/74LS245
OCTAL IHJS TRANSCEIVER

•With l State Outputs’

DESCRIPTION '1 i* i m'4'i is i< ,i Mi Mi1 iiiinsnuiu • vi>i ill-.iqi 
iii r uni iS|in r" i j ii mi) mi • * oi• <iii • i iii z Sir1 Mtii * mV
Uiimi li «i s'H n|i i> ll |i SI ‘IIU' ul iltflu IfUH tmS A It liUH Boi tint
U in Inis A Ji’ptnjin.) ifi'.n it*, lijijir 'I've1 ltu< Enable inpul <fc i an be used 
Ip isoUti- the busses

• HYSTERESIS INPUTS TO IMPROVE NOISE IMMUNITY
• 2-WAY ASYNCHRONOUS DATA BUS COMMUNICATION
• INPUT DIOOES LIMIT HIGH SPEED TERMINATION EFFECTS
• FULLY TTl AND CMOS COMPATIBLE

ORDERING CODE: See Section S

CONNECTION DIAGRAM 
PINOUT A

1
PIN COMMERCIAL GRADE MILITARY GRADE PKG

PKQS OUT Vcc *+50V 25%
Ta - 0*C 10 +70* C

VCC - -50 V =10%
Ta * -56*C to 4125*C TYPE

Plastic
DIP (Pi

A 74LS245PC 9Z

Ceramic
OIP«Oi

A 74LS24SDC 54LS245DM 4E

Flaipak
iFl A

«
74LS245FC 54LS24SFM 4F

INPUT LOADINGS AN-OUT: See Section J for U t definitions

PINS 34/74L8 (U.L.)
HlOH/LOW

Inputs
Outputs

0 5/0125 |
75/15 \

17 S

TRUTH TABLE
INPUTS OUTPUT

1
1

E on
L L Bus B Dale to Bus A
L H Bus A Data lo Bus 8
H X Isolation •

M HIGH VolUgn l«mt 
l UM «gnig< imi 
S IntMIBIVf ■«!
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. «nv , ■!,
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

SYBMOL PARAMETER 54/74LS UNITS CONDITIONS
Min Max

VOH Output HIGH Voltsge XM 20
VO

V Iom ■» -12 mA .
Vcc “ Mm 

VlN *» VIh 
or Vil per 

Truth Table
XC Ion - -15 mA

v.„ C'ulput wlOH voltage i 4 V lOH -3 0 mA, VcC * Min
Vih Vim or Vii per Truth Table

Vi. -Vl Hysteresis Voltage (12 V Vcc - Min
/os Output Short Circuit Current -40 -225 mA Vcc = Max, Voui = 0 V

Ire Power Supply Current
HIGH 70

90
95

mA Vcc MaxLOW
OFF

AC CHARACTERISTICS Vet • 5 U V. 1 a • F25* C (See Soction 3 for waveforms and load configurations)

SYMBOL
B4774L8

UNITS CONDITIONSPARApETIN Ct - 45 pr

Min Max

tPtH
tPHL

Propagation Delay
Dala to Output

18
IB ns Figs 3-1,3-5

% .i r _ ' =
tPZH
tPZL

Output Enable lime 25
' ‘ 30 ns Figs 3-3,3-1T, 3-12i

Rl = 667 0 *1*
(PI 7 
tPMZ Output Disable Time 25

18 ns Figs 3-3.3-11*8*12
Rl ■ 667 njCk. «J5 pF

-4-
tr

1

1 • *1 ' *i %

*, 1
- 1 * . * V

t

i
1 "1
1
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CONNECTION DIAGRAM
PINOUT A'

«*E - 3«cc

o»G gor

oG go.

oE go.

* d 3*

0.E 3*

°n go*

0,t£ go*

OiQ go*

ONO(0

54LS/74LS373
OCTAL TRANSPARENT LATCH

{With 3-State Outputs)

DESCRIPTION — the 373 consul* ol night latches with J-stnte outputs lot 
dus organized system applications The Ihp-flops appeal \ransparont to the 
data when Latch Enable tLB is HIGH When LE a LOW. the data that meets 
the setup times is latched Data appears on tho bos when tin* Output Enable 
OB is LOW When Is HIGH the bus output is «i the high impedance state

• EIGHT LAtCNES IN A SINGLE PACKAGE
• 3-STATB OU1 PUTS TOR BUB INTERFACING

ORDERING COOE: See Section S

PIN

OUT

COMMERCIAL GRADE U1UTARV GRADE PKO

TYPEPK08 Vcc * +60V *5%
Ta - 0*C to * 70*C

Vet, * *50 V 110%,
T* - -56'C to* 125* C

Plastic 
DtP IP' A 741 S373PC 92

Ceramic
OlPiDi A 74LRJT3DC 54L5373DM 4E

Hatpak
(Fl A 74LS373FC &4LS373FM 4F

II—

LOGIC SVMBOl

I 4 T I 11 14 IT IS
M I I I I I I

Ug Hi Di Dl Di Di Di Dl

LI

Ol
Ou Ol 0* Oi Q< Ot O* Of1 if Till r
i s * i ti is tsj|*

Vcc - Pin 30 
GND - Pin 10 *

■ a
4

“I*
INPUT LOAD! NO/f AN-OUT: See Section 3 tor U L. definitions

PIN NAMES
! DESCRIPTION '

........ < ... ...
Do-Or
LE.
6i;’
Oo-Or

Data Inputs <
Letch Enable Input (Active HtGHI
Output Enable Input lAetive LOW)
3-State Latch Outputs

S4/74LS (U.L.) 
HIGH/LOW

0.8/0.25 
0.8/028 
0.6/025. 
' 65/t5 
<281/17.61

•I 
I . 
I 
»

'I.It
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.1•> '«
FUNCTIONAL DESCRIPTION - Tho ‘3 
Latch Enabla (LB I 
iranaparanL l.i
uore the information that was present on the 0 inputs a aatuptlmo preceding lf)e HIQH-to-LOW transition of 
LE The S-'state buffers are controtlad by the Output Enable 101) input. Whan Ofc la LOW, thd billion are In the' 
bi-atate mode Whan 6e to HI OH the buffers are In the high impedance mode but thla does no’l Interiors' with 
entering new data into the latches

L03IC DIAQRAU

Do Oi 0} 0, Do Oi 0» Or
l~ n i~ o L

u-

B !«■ B B L b

Kr r
o° ”T ofi-

r
••-I ■ oB"l o° “1

T T «an
T

«°-iJ . .?

' " ' —s

’ n - ' ^
1 j 1 t

Oi Ot O, Or* O, Oo O, Of

■•1 .'A

ll'lfMTI*

* >

l- ». I
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