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Abstract

Control Unit is automatic cpntrol systems which use in
industriel process. It is the method of Digitel Computer Contraol
by which microcomputer(IBM XT) is the controller. Systems will
devide in System Unit and Control Unit. System Unit is the
microcomputer(IBM XT) while Control Unit consists of Expension
Unit and Industrial Cards. There ere many kinds of Industrial
Cards depend on aplication. Expeansion Unit is modification part.
It will expands 1/0 slot of microcomputer(IBM XT). fMlicrocomputer
(IBM XT) has esight slots but if we use Expsnsion Unit, the elots

will increase one timse.
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System Memory Memory Segment

16K to 64K ,DDD 1

96K to 128K 'DDDD 2

160K to 192K 1DDDD 3

224K 1o 256K 1DDD 4

288K 10 320K ,DDED 5

352K 10 384K | ;DDUD , 6

416K to 448K 'DDQD | 7

480K to 512K 1DDDD 8

544K to 576K ﬂmﬂ 9

608K to 640K 1DDDD A
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82G4A[8264A-1
CLOCK GENERATOR AND DRIVER FOR
IAPX 86, 88 PROCESSORS -

® Generates the System Clock for the
iAPX ©6, 88 Processors:
" 5 MHz, 8 MHz with 8284A
10 Mz with 8284A-1
® Uses a Crystal or a TTL Signal for
Frequency Source

® Provides Local READY and MULTIBUS®
READY Synchronization

® 18-Pin Packsge

Singls +5V Power Supply

Generates System Resef Output from
Schmitt Trigger Input

Capabls of Clock Synchronization with
Other §284As

& Available in EXPRESS

- Standard Temperature Range
- Extended Temperature Range

RES > b
l/ Gt~ RESET
__fick
X1 XTAL
OSCILLATOR
X2 | j . - Do——>osc
CSYNC}1 1w ]ver
FIE B 3 A boLK PCLK[] 2 17[0xe
- r - =
D RENI[] 3 16{ ] x2
EFI j, )“l SHe SYNC ROYIC]4 15 [JASVRE
CSYNC I J RPEADY[] 5 14[TJER
Rov2{]e iKY mldld
ROY1 ) r\ ARENZ[]7 12[Josc
' : St CLK pay
¥
e [/ cLk]s 11 [ JRES
: enp[]oe 10 [ RESET
RDY2 L |
K1 [+1.43
AEN2 >} o e} O }—» READY
FF1 FF2
ASYNC

8284A/8284A-1 Block Diagram

8284A/8284A-1 Pin °
Configuration
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Table 1. Pin Description

HIGH, CLK is generated from the input fre-
quenty appearing on this pin. The input
signa! le a square wave 3 Limes the frequency
of the desired CLK output.

Symbotl | Type Neme and Function Symbol | Type Name and Function
AENT, | | Address Ensble: AEN is an active LOW CLK O | Processor Clock: CLK is the clock output
AEN2 s gnal. AEN serves to quality its raspective used by the processor and all devices which
Eus Ready Signal (RDY1 or RDY2). AEN1 directly connect to the processor's loca! bus
validates RDY! while AEN2 validates RDY2, (i.e.. the bipolar support chips and other MOS
T~o AEN signal inputs are usetul in system devices). CLK has an output frequency which
configurations which permit the processor 1o 1s ¥4 of the crystal or ERlinput frequencyanda
access two Multi-Master Sysiem Busses, In ¥ duty cycle. An output HIGH of 4.5 volts
non Multi-Master configurations the AEN (Vec= 5V)is provided on this pin to drive MOS
signal inpu!s are tied true (LOW). devices.
RDYHY, | | Bus Resdy: (Transfer Complete). RDY is an PCLK O | Peripheral Clock: PCLK is & TTL level pe-
ROY2 active HIGH signa! whichis an Indication from ripherat cloch signal whose output frequency
a device located on the system date bus that is V2 that of CLK and has a 50% duty cycle.
1?2125:::%; rr——-e;;':e:ﬁ:; ';g;a;fs b:‘;j'z:; osc O | Oscllistor Output: OSC is the TTL level out-
by AER3 put of the interna! escillator circuitry. Its fre-
: T .} quency s equal to that of the crystal,
ASYNC | I | Reasy Synchronizstion Select: ASYNG s an RES I | Resetin: RES is an active LOW signal which
ingfitghhich demmer=te gyrthAnizatidq is used lo generate RESET. The 8284A
mode of the READY logic. When ASYNq is provides a Sc~hmin1riggerinpu1 sothatan RC
low, two stages of READY synchronization connection can be used to establish the
are provided. When ASYNC Is left open power-up reset of proper durstion.
{internal pull-up resistor is provided) or HIGH - - -
a single stage of READY synchronization is RESET | O | Reset: RESET s an active HIGH signal which
provided. is used to reset tha BOBE family processors. Its
- timing characteristics are determified by
READY | O [ Ready: READY is an active HIGH signal RES.
;2‘:;;35s‘h;::rzzh;:;:lrzf:eg;:rs;g{‘:;;nhp;; CSYNC I | Clock ?ynchronlm(lon: CSYNC is an sctive
time 1o the processor has bsen molt. HIGH signat .whlch allow‘s muliiple B2B4As !o
be synchronized to provide clocks that are in
X1, X2 I | Crysialin: X1 and X2 are the pins to which 8 phase. When CSYNC is HIGH the internal
crystal is attached. The crystal {requency is 3 counters are reset, When CSYNC goes LOW
times the desired processor clock frequency. the internal counters are allowed 1o resume
FIE | | Frequency/Crystal Setect: F/Cis astrapping couriting. CSYNC needs to be externaily syn-
oplion. When strapped LOW, F/f;;ermlts the chronized to EFI. When using the internal os-
processor’s clock {o be generated by the crys- clitator CSYNC should be hardwired to
tal, When F/C Is sirapped HIGH, CLK is gener- ground.
ated from the E£F1 input. - GND Ground.
EF! I | External Frequency: When F/C is strapped Vee Power: =5V supply.

FUNCTIONAL DESCRIPTION
General

The B284A is & single chip clock generator/driver for the
IAPX 86, 88 processors. The chip contains a crystal-con-
trolled oscillator, a $ivide-by-three counter, complete MULTIBUS
“Ready” synchronizalion and reset logic. Refer 1o Figure 1
for Block Diagram and Figure 2 for Pin Configuration.

Oscillator

The oscillator circuit of the 8284A is designed primarily
for use with an external series resonant, fundamental
mode, crystal from which the basic operating frequency
is derived.

The crystal frequency should be selected at three times
the required CPU clock. X1 and X2 are the two crystal
input crystal connections. For the most stable operation

of the oscillator (OSC) output circuit, two series resistors
{Ry = R, = 510 ) as shown in the waveform figures are
recommended. The output of the oscillatoris buffered and
brought out on OSC so that other system timing signals
canbe detrived from this stable, crystal-controlled source,

For systems which have a Vo ramp time 2 1V/ms and/or
have inherent board capacitance between X1 or X2, ex-
ceeding 10 pF (nol including 8284 A pin capacitance), the
two 5100 resistors should be used. This circuil provides
optimum stability for the oscillator in such extreme condi-
tions Iis advisable to limit stray capacitances 10 less than
10 pF on X1 and X2 to minimize deviation {rom operating
at the fJundamental lrequency.

It EFlIs used and no crystalis connecled, It is recommonded
that X, or X3 should be tied to Vo through a 5100 resistor to
prevent the oscillator from free running which might produce
HF nolse and additional lcq current.
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Clock Gencrator

The clock generzlor consiste of a synchronous divide-
by-three counter with a special clear Input that inhibits
the counting. This clear input (CSYNC) allows the out-
put clock to be synchronized with an external event
(such 2s another 8284A clock). It is necessary to syn-
chronize the CSYNC Input to the EFI clock external to
the B284A. This is 2ccomplishad with two Schotiky flip-
flops. Tha counter oulput is a 33% duty cycle clock at
one-third the input frequency.

The FIC input is a strapping pin that selects either the
crystal oscillator or the EFl input as the clock for the +3
counter. If the EFl input is selected as the clock source,
the oscillator section can be used Independently for
another clock source. Output Is taken from OSC.

Clock Oulputs

The CLK output is a 33% duly cycle MOS clogk driver
designed to drive the iAPX B6, 88 processors directly,
PCLK Is a TTL level peripheral clock signal whese out-
put frequency is ¥ that of CLK. PCLK has a 50% duty
cycle.

Resel Logic

The reset legic provides a Schmitt trigger input (RES)
and a synchronizing flip-flop to generate the reset
timing. The resel signal is synchronized to the falling
edge of CLK, A simple RC neiwork can be used to
provide power-on reset by utilizing this function of the
62B84A.

READY Synchronizalion

Two READY inputs (RDY1, RDY2) are provided to accom-
modate two Multi-Master system busses. Each input
has a qualltier (REN1 and AENZ, respectively). The AEN
signals validate their respective RDY signals. If a Multi-

Master eystem Is not being used the AEN pin should be
lied LOW.,

Synchronization is required for all asynchronous active-
going edges of either RDY input to guarantee that the
RDY setup and hold times are mel. Inactive-going edges
of RDY in normally ready systems dd not require syn-
chronization but must satisly RDY setup and hold es a
matler of proper system design.

The ASYNC input delines two modes of READY syn-
chronization operation,

When ASYNC Is LOW, two stages of synchronization
are provided for active READY input signals. Positive-
golng asynchronous READY Inputs will first be syn-
chronized to flip-flop one at the rising edge of CLK
and then synchronized to flip-fiop two at the next falling
edge of CLK, after which time the READY output will go
active (HIGH). Negative-going asynchronous READY in-
puts will be synchronized directly to flip-tiop two at the
faliing edge of CLK, after which time the READY output
will go inactive. This mode of operation is intended foruse .
by asynchronous (normally not ready) devices in the sys-
{em which cannot be guaranieed by design to meel the
required RDY setup timing, Tryyer, Oon each bus cycle,

When ASYNC Is high or left open, the first READY {lip-
flop Is bypassed in the READY synchronization logie.
READY Inputs are synchronized by flip-flop iwo on the
falling edge of CLK before they are presented to the
processor. This mode s avallable for synchronous
devices that can be guarantieed to meet the required
RDY setup time.

ASYNGC can be changed on every bus cycle to select the
appropriste mode of synchronization for each device in
the system,

CLOCK
SYNCHRONIZE

er1 > > >I

(TO :)THER 8284As)

Figure 3. CSYNC Synchronization
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ABSOLUTE MAXIMUM RATINGS*

*NOTICE: Stresses above those listed under “Absory,

Maximum Ratings' may cause permnne,nr damage to .,
. This i, S ] i
Tempaaure Ui B ATl e
T e tee those indicated in the operational sections of this $Dpea
Ali Qutput and Supply Voltages ......... ~05Vio +7V cation is not implied. Exposure 0,8bso0lute maximyy
All Input'Vouag.es .................. ~1.0Vio +5.5V rating conditions for extended periods may affect flevi',-i-
Power Dissipatien ....... e e, 1 Watt reliab'iliry. . -
D.C. CHARACTERISTICS (T4=0°C 10 70°C, Ve = 5V £ 10%) s
" Symbol Parametsr Min, Max. ' Units | Test Cond—lﬂTn?T
I Forward Input Current (ASYNC) -13 mA Ve=045V 14
Other Inputs -0.5 mA Ve= 045V
In Reverse Input Current (ASYNC) 50 uA Vp= Vc,c‘q
Other Inputs 50 pA Vg=525v
Ve Input Forward Clamp Vollage -1.0 A Ic= -—SmA—ﬁ‘T
lce Power Supply Current 162 mA S
Vi Input LOW Voltage 0.8 v o
Vin Input HIGH Voltage 2.0 v IR
Viun Rese! Input HIGH Vollage 2.6 v -
Vor Quiput LOW Volitage 0.45 v 5mA
Vou Output HIGH Voltage CLK 4 v -1mA Y
' Other Outpuls 2.4 \ -1mA
Vi~ ViLr RES Input Hysteresis 0.25 v !
A.C. CHARACTERISTICS (To=0°C to 70°C, Ve =5V = 10%) d?:‘
TIMING REQUIREMENTS )
‘Symbol Parameler Min. Max, Units Test Conditiont
temer Exiernal Frequency HIGH Time 13 ns N%-90% Vi
teren External Freéuency LOW Time 13 ns 10% ~10% Viy
{eLEL EFI Period 33 ns (Note 1)
XTAL Frequency 12 25 MH2
tRiver RDY1, RDY2 Active Setup to CLK 35 ns AEYNG = HIGH }
toyven RDY1. RDY2 Active Selup 1o GLK 35 ns ASYNC=LOW |
tesver RDY1, RDY2 Inactive Setup to CLK 35 ns {
leLmix RDY1, RDY2 Hold to CLK 0 ns
tayvel EZYNC Setup 1o CLK 50 ns
teLarx ESYNC Hold to CLK 0 ns
tatvRIv 7FN1, AEN? Setup to RDY1, RDY2 15 ns
loLax AENT, AENZ Hold to CLK 0 ns
tymen CSYNG Setup 1o EFt 20 ns
truvy CSYNC Hold to EFI 10 ns
tyiyy CSYNC Width 2-teter . ns
gL AES Setup to CLK 65 ns (Note 1)
teuH HES Hold 10 CLK 20 ns {Note 1)
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L C CHARACTERISTICS (Continued)

+winG RESPONSES

;‘_”‘\_’J Parameler Min, 8284A Min. 8284A-1 Max Units Test Conditions
0
Looe | CLK Cycle Period 125 100 ns
AC%Y
. f "‘T’E.TH:GH Time (Mleel+2 39 ns .
U H '
i
—-"-—"’“—_
T i CLK LOW Time (® tere) - 15 53 ns
Re
e
M i LK Ruse or Fall Time 10 ns | 1.0vi035v
Lttt e
v~ i PCLK HIGH Time teie ~20 fere—20 ns
) ~ PCLK LOW Time tevet—20 teicL-20 ns
. ‘-:—n I Ready Inactive to CLK {See Note 3) -8 -8 ns
P .| Ready Attive to CLK (See Note 2) (#8 tore) - 15 53 ns
N \,'_,__ CLK te Reset Delay 40 ns
. I CLK to PCLK HIGH DELAY 2 Y
T
CLK to PCLK LOW Detay 22 ns .
OSC to CLX HIGH Delay -5 ~5 22 ns
OSC to CLK LOW Delay 2 2 35 ns
Output Rise Time (except CLK} 20 ns From 0.8V to 2.0V
e, _Output Fall Time (except CLK) 12 ns From 2.0V to 0.8Y
L ~ia ¢3

Axedees Only to T3 and TW states,
ametwn only 10 T2 states,

(SR

3 CTESTING INPUT, OUTPUT WAVEFORM

se207 872 hold necessary only to guarantes recognition at next clock.

A.C. TESTING LOAD CIRCUIT

AT

T

V¢ deem TEST POINTS —~ 1.8

/
VAN

o

. T a
TRUIN D E. AND 20V) ARE S22 NS,

“OUTS ARE DRIVEN 8T 2 4V FOR A LOGIC “17 AND 0 A5V
T TIMING MEASUREMENTS ARE MADE AT 15V FOR
ND 0" INPUT RISE AND FALL TIMES (MEASURED

DEVICE
UNDER
TESY

i

Cy = 1000F FOR CLK
€y = 30pF FOR READY

V, = 2.08

n, - 3280

€




intel

8284A/8284A-1

VWAVEFORMS

CLOCKS AKND RESET

KAVE 1O
EFI t

os¢ 4]

SIGNALS

i-‘—'mm
.

- 'cum—»I—— tywey —]

PO

= tymy| ——=| N
oo e U
L3 44 [ \ ' B
eLn — bt
nZScr o , Y ‘ weds
v s
"
fronel I8
NOTE: ALL TIMING MEASUREMENTS ARL MADE AT 1.8 VOLTS, UNLESS OTHERWISE NOTED, T
0 0 gty
S
."‘A:r;
<3

READY SIGNALS (FOR ASYNCHRONOUS DEVICES)

CLK
AN A J o\ /X [
1Lyt gre- L_ ] never o=
nveH —
:
aby12 A R
= loLnsy e
—»1 fe—tasmsy
AENL2 h J
= fcLan
—~{ ftavver e
ASYNT X
—-{ icLavx
JREADY 7( 3
—->| tRymcH [ tryLCL | |




intel

B284A/8284A-1

/

M\'EFOF‘MS (Continued)

‘/—'
ToaDY 81GNALE (FOR EYNGHRONQUS DRVICES)

/%

e X /B S S
R
! toLaex . amme IRAVEY, ]
-1 IRIVGL [ —
L s J K
] aarv~e-f = fcipen [
'. [
¢ K ve
-sl favvel b == teLarx fe—
[$Ed )l
1 fcLavx e
. o
b oerare 7 r
IRy HEH =] fartel i
LOAD
i L | {SEE NOTE 1)
28KMH20T
X2
Fi
Ry LA R
CSYNC
= = = Ry = Ry = 5100,
L
Clock High and Low Time (Using X1, X2)
PULSE LOAD
GENERATOR EFl  CLK (SEE NOTE 1)
, Vee
FIT
_J_ CSYNC

Clock High and Low TIime (Using EFI)




NG 8284A/8284A-1

V(I:c
LOAD
AER - cik (SEE NOTE 1)
X1
= LOAD
28MH2 (3 READY
) SEE NOTE
- x2 { 2)
PULSE
) GENERATOR RDY2 0SC
St ks TRIGGER £
[ AENZ
. CSYNC
+ = = Ry = Ry = 5100,
Ready to Clock (Using X1, X2)
PULSE LOAD
GENERATOR e oLV, (SEE NOTE 1)
Vee
. { FIT
TRIGGER ZEN
PULSE RDY?2
GENERATOR XTHD —
Lo
CSYNC READY (SEE NeTB 21
NoTES: Ready to Clock (Using EFI)

1. G = 100pF
2. G = NpF
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5400,/7400 Quadruple 2-Input Pc;sitive-NANO Gate

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standsrd TTL Low-Power TTL
Package Package Package Package LPnckage
Device T Device T Deovice T Device T Device T
P cTPmcH P e TpmEcr P rcTPMEcH " YPe re TR micH P I CTRIMICH
SNS4500 J WY Snsai00 (U By 4 0 (W (Y SKsa0 I3 w2 snsaL o ;mnmrg
T.L SN14500 i SNTHG ies SN S0 1 A SN0 ) DN SN14600 3 Yy
LD F M34500/F M9S00 1D F MS4H00/F M9M00 10 FQinnase, nms [ HD | A 5400/F Menvoo  {0K] FQ
FAIRCH F C14S00/F C9500 OGN #D F C74100/F Cord ¥ DI FOR W, KN30 LIG] FQ | FC400/F C oo PG
MC1100 k. ¥ MCsHR X Fal
MOTOROLA MC 3000 X 3] snra s00 P, MCTe00 h &3
¢ OMS4100 1 DMK S00 OM5400 JAPDE (W] OMmseL 00 LN fF
NS.C. DM16500 v DMTeH0 L O DM74L 500 DMI00 ) DN DML 00 ) DD _¥F
PHILIPS N74303 [©) U 131/ 7400 - N 74L 500 W0 FIH131/7400 [@
NSAS00 FOWA, Wiy stando FJIA 55400 PR [w2y
SIGNETICS NTAS00 F O NIaneo FiA N74¢ 500 AT NTe00 iF THAC
SIEMENS FLARIGH [
FUITSY [ O 741, 500 Yid MB450 [ Y6
HITACH HOT4S00 TP MO 241 00 P 01480 %0 25¢) [€ 20
’
MITSUBISHI e ML 500 pT ME3200 PO
NEC »PB2800 . LS00 Iy wP8 20t R
i
TOSHIBA 1 TOW A 20
Electrice! Charscteristics SNB4LSOO/SN74LS00
absolute meximum raGngs over oparsting lrae-sir tanDorature rong s
Saown v, e w e vae [ SNbLE SWE W it Schematics (efich gate)
net voRage ™ rperanse 1Ige [ sn1aLs ¥C W WS - w
a1 vohnge IS s A stre B0 ~65C e i8¢ 3
BNSALB00 ENT4L$00
oL T W S IR T T B Va Vee
Sueony wrlagh, Yoo ey [ 9 lan .. n v R, Ry
Hegn-ivel Dt BATIM, 10 Py e Py
Uow-wrsl ot Gurvomk, (Q1 0 1| e INPUTS
Qoeraing Meo-se jamgeratwe, 7, -5 [£:] 1) » <
N " : MPYTS
slactricsl charactsristics over recommended operating T
froe-air temperature renge A wTPUT A — ouTPUT
PARAMETER TEST CONDITIONS ¢ MIN TYPE MAX | UNIT 8 B — Y
Vin High-iavet input voltage H v
Vii  Low-level input voltage o8] v 4
vy Input clamp voltage Voo =MIN, ;= —13mA -t 5] v
VEC =MIN, Vi =V .
Von  Highlevsl outout vaitage IQ‘:;C_ vax eTVLmR a0 sa v GND
VoC=MIN, Vix=2v,
Vg Low-lovel output vohisge 0.2 01 v
v 1oy = 4nA T N LT LY
Input current ay - - ‘00 4x 1 L4h] 18 ] In
N Maxmom nput voltage VEC=MAX, Vi=1V s.nfima 100, ] 40K 20m | 508 12K T;r 6D
iy High-level nout dutrent VGG =MAX, Viy=2 v 204 LA Inpot clampdiodes not on . *
I Loweievel opul ourrent Voo =MAK, Vi =04V O ED SNS4L / SNTAL' circuits. S00 CIRCUIT
- [ses Famey [ -20 =100 00, “LO0_CIRCUITS
03 Short-onouit output ouerent® | Voo e MAX [741.5 Fomiy | <18 = nA
__’g_cu “Swooly current Vog=MAx Toial, outputa hgn & 8] ma
tcCy  Suooly ourrent T otal, outputs low 1?2 2] mA
Average per gute
‘'cc Supoly currony Voo=sY (80% auty cycie) 0.4 mA
Propagation delay tume, -
LM fow-ta-mghvlevet outhot Voo =SV, Ta=25C, $ 5] ™ ‘VCC
Propagaton delay time, N b
PHL  pgiv-to-iowsievel output Ac"-'w' ki ! A I el
Pin Assignments (Top View)
v INPU TS
VCC &8 1A 4y 8 34 Y &Y @ A OnD 3B 34 BV
L0071} Sl [3) ] fi fi3] fi7), [} (6] (3] [e] A r—Je
i~ [
]
. EY Y
DaBaDaleDadsn BB Baalenat ar
A 8 1Y o8 1Y oM AT Wovge 1Y I 18
"HOO CIRCUIT
. positive logh: L300 CirCUIY
v=AH Remsior values shown are nomenat and &t onma

1 F o songtans shown as MIN or MAKX, wee the aporoprmte value spscibed under

1Ax iypcs veRme W8 2l Voo =SV,

Ta=25C,

opetatng

® N0t mare Then OB OULOUt BROVIT D8 Shoried 81 8 (e, a0 tor SNSEH'/ SN and SNSES'/SNTES', Gration 0f 3hort-Ceowl WS Nt sseed 1 se00nd.



6404 /7404  Hex Inverter

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package . Package Package Packag
Device Type Device Type Device Type Device Type |— Device Type
ClP[MkF C|P{M[F ClPIMkF clPimkF clPim
SNS4504 T3 w1l SNSamod 11 Wil SNSALSOM J1 * 2] SNba04 1 § Jwif snsaod I [Tz
T.L ENTAS04 I [NT) SNTer4 4 v SHMLSH ifim ShIEse o SNYLM IR
i LD FMS4504 F 950407 FMS&H04F MSHOL O T F 2] fesacsnc 2 oo [3) VD FML01 Frgver 15 1 ]
FAIRCH 5 C4504/F CoSL4 OGP FCURM/FCOMOL DT [P T I /KR 500 A PN Canin [ e }
MC3108 {5 L MC5404 i Fe
1
MOTOROLA MC 3008 LitPL] il snraCsoe P} WMCTa00 E T
NS.C OMS4m0s 1Ny DMS4L S04 OMtae 15 % {*2f OV 04 2151 L
- DMI4S08 T OMIangs o DM7aL S04 [ iz OMT4L 04 VNI
PHILIPS NTAS04 ] NTO104 [ NSO I FMzni10e
554504 FQ[ad W1{ 55¢104 FA AL w2 55404 F j& i
SIGNETICS NS08 FD{aD W | NTaHOL FQIAD NI S A L N1 ?.H'Z
s
SIEMENS T "
FUJ'TSU T4l SO4 M D MBAtE i,
-
HITACH! HOY4S0 OPd HD74L S04 P 4 MOTe MO [ d |,
MITSUBISHI 55008 [ MYAL 904 P (I MS3204 &
i
NEC 2S04 CT 4L S04 iCq 2PBY o
OSH . 1
T 1BA TOMoA AT
Elactrical Charecteristics SNB4LSO4/SNTALSOA " .
obsoivte manimum ratings over opersting free-air temperature tang e -
3wty vehogs Voo [ Qperatng Neros M’ -9% w ¢ 9
Tt v v ettt F 1LY N w W Schematics (each Cate)
5o ogr Wwmesratve e 9 W e
" condi
SNBAL S04 SNTaL
n WM wAX | N WO ] Y
Suwwsy vonsge Voo X3 3 (X an [} X v
Hephtovel outiwt aureant, 10y, ) ~ 008 -t Vee
Lowevet autmd ourret 1o, . [} Py Y [N
O s1og how-av lemonatoe Ta -85 " L] » <
7 y
electrical characleristics over recommended operating A Nt v
free-air temperature range
PARAMETER TEST CONDITIONS | MIN_ TYP § max[umiv .,
Vi Hghdevel wout voilage 2 1 v .
Vi Lowdevel mnout yoiltage oR) v
v, I 1 Clad ol v, EMIN, (= - igmA ey v
“put cmo g Vgg MIN V'L V:_ [y - RNy Ri | azTmy
“MIN, V= :
v Hegh-iuvel output volta E2 N v [ 64T an[voulido] in}
o ” 0y = MaK [ o Ti ot tias ]
VCC“MIN, Vi 2y, tnput clamp diodes not en
VoL Lowensl output vonage iog ~ 4ma o4 v SHSAL Y3nTaL* circutes. 304 CircuIt
Input owreent at o -
t e wout wltags VEC=MAX, Vi1V 0.1 ma 04, "LO4 CIRCUITS
} High-tave! wmput current VEC=MAX | vy =2 Tv 20| wA
i Low-leve) nput Surrent Voo=Max, Vi =0 év =0 4! =mA
Shortcwcurt 54U S Fanuly 20 - 100
'3 outpul owremt ¢ YOS MAX I its Famm T30 “te] ™
1CCH _ Swoly cuwrent Voo=MAX Tota, QuUtpuLS hegh 1.2 2.¢| ma
| 'GQL Sumly current ¢ Totel, outpats tow I¢ 08l ma
Average per gate [y
1 Suppty ourrent vee=5v N a
ce we cc (50% outy oyew) ¢ "
Propagatior delay rime,
[
L tow-to-high-tevel output Vee= SV,  Ta=ve, ! =
Propsgation delay iima, C = 15PF, Ry w2xQ " s
PHL  ghetorow-ievet outout o~
Pin Assignments (Top View) )
® ® e w
-
Yeg 84 SY 34 3y ea 4y 1Y 84 8Y ONO 5y ga (34 -yy
wifsliul il ) (01 [, S HShEmMmenin b h Latiadd
8’ .
P‘l [{>‘l rq P‘I o4 GRCUIT U4 ciacuit
SRR BatialaDaDanial
AT 24 2Y 34 Y O VALY 24 Voo 3a 3y 4h
positive fogic
Y=X Remstor valwes shown are nominal and in ohmy

1fo orduons Pown os MiNo MAX, yee the WO AL vake Werhed urder oMM ended ODer At Cond!ong
14 tameni waiony we a1 VeC= 3V, Tam2sc
Chot more DR oM GUDVI RO De Woried 81 & L8, WG lor SNSUH'/SNTAH' and SNS4S'/ SNTLS' QrBLON O ShOrT - unt erouk! Mot acend | "~ e

.




48

5408,/7408

Quadruple 2-Input Positive-AND Gate

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standerd TTL tow-Power TTL
— ar vy s -
Package Package Packege Package Package
Device Type Device T Device Type Dovice T Device Type
YPe rCTRMICF P [eTemcH YPe FeTRM]CF. YPe r TR [MIcH yPe CTp MICF
T SN54508 )3 w SHSAL 508 1t w i SNS408 ER w:
o SNT4508 17 N1 SN14L 508 ) INg SN1408 1My
LD Twss08 - Sen o0 | #3 [ Msara FMINGS 101 1 | resason, romsct [ 1] | £ msacs Fmangd DY F i 1
FAIRCH FEreson, ool () 71 [r Cravon/F Comaos (D1 1P T Tu fov 1 i [FF] |11 FCrecs FConos O] 1P N
OROLA MCI0 Lt Fi |
MOT MS 3001 L1P B P MC 1408 8 T
s C DM 54H08 YRRLX] OMS4L S08 i) DMisace N1 wt | DML 08
NS.C. DM T4H08 KR LI DMI4L 508 P | DM 7408 ERELA DM74L08
PHILIPS NT4508 v NT4H08 T N4, S08 [ 7008 .
S54H08 m w1 $5408 Falay, w
SIGNETICS N14S08 & f N74H08 Frlat NTILS08 a N7408 Fla s
SIEMENS F L M3 ¥
FUITSU crieren -
HITACH WD 2L 508 P HOT(S, T
MITSUBISHI ML S0 o1 M81208 5
NEC 74 S08 c1 uPBI 01
2
TOSHIBA 03408 P
Electrical Characteristics SNS4L.$08/SN74L 508
shsokute maximum ratings over coerating free-acur ‘empersiure rande
Suonty vihage VOO w e e T swsns SWC e 1A .
chematic
[rewgenren ™ tamonrtir b 1098 [swrees TC w MW Schematics (each gate)
Inrarpadter yokiaor iR Sterigs temgeratse THYR X 1 1WC
SN34LS08 EHT4LS08 e
o POM AR L) oM MAX
Sugrty wollage VO 8 S 5 ar 3 L Xal M NOYTS
o vet ot Dustent (e -0 - 93 b s —q
| ow tevel tutout curtont 10 . [ 0 - 8
Oprrotuvg hoe ot tpmanaiae 1, - "m L » b
olactrical characteristics over recommended operating
frae- air temperature renge
PARAMETER TEST CONDITIONS ! MIN TYP § MAX | UNIT
Vi High-level inoul vollage 2 v
Vig __Low-evel ot voitage oa| v
vy tnput clamp vollage Voo =MIN, lm —t8mA -18 v
Vee =MIN, Vi 2V,
H of i
vor igh-tovet output voltsge Lou~MAX 1.7 3.4 v
= MIN -
VoL  Low-levsl outout voltags Veg=MIN. vy 2y 828 08| v \
lg = 4ma j
N input  ourrent at VoomMAX, Vi=1v T -
max: UM pul  vOIlAQS
iy High-level wput current Voo™ MAX V=27V 20 ua
Tiy Low-avel wout current Voo =MAX Vi =04V —0.4] ma
Short oot 54U 5 Famiy | —20 -100
05 utput_ourrent ¢ veg = MAX 4L S Famiy | —20 Te] ™
'R
,‘CC“ Supnty current Voo MAX Total, outpuls mgh 2. 0, mA
—pg'm_ Supply ourrent Total, outbuls low 48 s} ma
Average pergets
vee =SV, . A .
16C Swoply owrent CC™3Ve | h56 quty eycw) 0.85 " $08 CIRCUIT
B Prooagation detay time, s IS .
R sow-10-tugh-tevel ouloul Voo = 57, Ta=25C. *
Propaghtion delay lume, CL=I1%F, Ry =2
PHL  hon-tadow-level output L
Pin Assignment (Top View)
VCC 68 aa oY @ W 3Y
" I8 Y A F I OND .
itive logs:
:o:‘;o hd Aot wives shoen are nomnal snd wn ohms
—— - e awere .y .
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B410/T410 Triple 3- Input Positive-NAND Gate

Schottky TTL. High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Packsge Package
Devico Type Device T Device T Dovice T Device T
¢[PIM[cF Y [P M[cH P reTPmM[cA ke BROSG YP* [ TP M[cH
1] JO WD} SNS4R 1D 19 SNSALS 10 T3 SNSAtS O W Shesal 10 JOIND|TO
T.L SNM3 18 O N [LICT) DO N SNNLSI0 L DN SNTA1Y J@ND SN2eLI¢ JOINCITE
ARCHLD | s ] TO] P SaHI/FUSHI0 0D F O rmain main |00 TO|F wstis/F vaN1e_ oD =
F [ L8] FCTHIG/F G 0D D [roamsrmin | /D] 1G] FeTan/Tcwn_jod
MCles , RO iF [T O Ir of
MOTOROLA UCWE o P@]  Fol smk st 3 WG ofFo] _Fol
NSC DMSiS 10 [ OM3LH1E OO DeeseLS 10 DM$4I JOIND] P
. DM NS 10 D) DM THIS 1 OMD DMIR, $10 DM 7410 T3
PHLIPS N74810 [) QIM121 /70140, q NILS10 [] FIHi21/7418 q
854818 $34MI9 (1] Yooy $snp O Lo
NS0 N1 ® N1 S0 A TR @
SIGNETICS =
SEMENS - FLHIII @
\
FUXTRU . MB562 ®pap 7518 pa] M 9401 OMD '
1
e
HTACH HOT4810 [ WOTeLS 10 HOT1/NDZ57 5}
MITSUSISH uES2I0 iy MILS 10 ] 53210 PO
'Ec wPB2810 10D LS 10 {CO 282 me
TOSHIBA TOMI0A |
Electrical Charecteristics SNBALS 1 0/SNT74LS L0
obsehste mezjesm raings ever spersting free-sir Weapersture range s -~
[ ra——rys w prarmr—— “HY_u st Schematica. (each gate)
o veinge v Somperter? rorge {snms LI
e oavibu veragr X Swegr nowwohrs (e ~85%_t_WC -
N r r}
I I SNTALEI0 =y ‘.. —~
Sty veiags, VoO (2] 1) 35 4N 1) 5 v Y
Ml oo GuTent, V0K - bt | mA et
Lot svtot thovert, gy, [ £ 1 e 4 TR ¥
Oporateng fron-or lomporaiwrs. 1, 34 [E] [) » A <
eloctirstics over recommended operating over
free-air temperature renge -
PARAMETER TEST OCNOITIONS t [ MIN TYP § MAX [ ureT
Vin High-level irput voitage L v CIREUIT By [ 8 [y ] Ral
Vi Low-uvel mout voitage 0.0] Vv '-vo dn {Laufi30] tn |
Vi, Inout olemp voliege Voo =MIN. 1y =~ 13aA =) v lsealreniteel
VOO =MIN, Vi =V max, et clomp slases Aot on
Vou  High-evel oumput vohage Q=M AX L 2% BN WY v SHBAL/INTAL " clrcuits.
Vog=MIN, Vin=2v, rp £ .
VoL Lowdavel output vohtage Tgf-w ™ 0.4 v 10, "L10 CIRCUITS $10 CirCUIY
" ::"”:::‘" VogmMAX, V| = TV 01| ma
Iy Hogh-lavel legut currem VoamMAX, Viye 2.1V 0] uA
Iy Low-ovel Wput ourrent Vo =MAX, Vgi =0.4Y ~0.4] mA
348 Famty -2 — 100
103 Short-crowt ovipul cwrent *  y¥pe =MAX R pur~y S ™
1cCH_ Swely ourrent vcc_“‘; Totsl, outprns heoh 0.8 2] mA
! ourrent Total, outputs low 1.0 33} mA < ~
Aversge per pate -]
' 8 ont veg™= SV 0.4 mA 2 8
ce_ Swewom o7 lison oy oyon) -y
Propagetun delay time, Al -l wvrs
PLH ] 15 ns Y N
Tow- 1 g-tigh-tevel_output Vo= v, Ta=25¢C, : : »
towL Propagaton deiny time, CL-i1SpF. R =ng 0 Y . ¢ »
b jpiverievel oyt "
3 . » bad
Pin Assignments (Top View) .
‘HI0 CIRCUIT
1310 CIRCWIT
0] , @
vep 10 1Y 3C 18 A 3Y IC 37 IC GND 38 )4 2C
Ju L mlmL il il 1] ir e
i |
Bab BaOallall T T
1A T8 JA I8 2C IV GNO 1A 18 1Y vog Y 1A
poaitive togic .
v~ KB Resaror values shown are sommat #nd in onm
! Fo swdnon oen 39 MING MAX, ve te vl under ) OO bony
$ A% typeow weiwes oo & VG = W To~IST, '*\
* Mot Mare PUR W GURE shouad Do cROMIEY 81 & tme, ond ky SNSIM, /BNTEH' ang SNSAS'/SNIES’, dwrton of, shori-escut ars st voet 1| wenk

e e




5414,/ T414  Hex Schmitt-Trigger Inverter
Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Packsge { Package
Device Type Device Type Device Type Device Type Device Type
c[p[mcH clp[micr cpImkr clp[mlcH Pt TR MIcH]
T SNSALS 14 I wif SNSAIE K wi 1
. SHIILS 14 N SN141E 1N T
farsasie/ IS 3] 1 [T ol '
FAIRCHILD Xz viledi (1T ] rous komu 51 rT
|1
MOTOROLA SNILS I I e MCT414 X 1
DMSELS 14 [ [ TR (W 1
NS.C OMILS e i ' [ G2k W \
4k
PHILIPS NL S 14 ' NI vy T HEE
. NS414 . By ¢ N I
SIGNETICS NSt AT NTate . SICE I N
SIEMENS % . |
FUJITSU T st X T
'
HITACH HDMLS 14 P i RO re T
M”‘wm ML S 1 e f ME3218 o 0
NEC - T
TOSHBA i
Electrical Characteristics SNB4LS14/SN74ALS 14
absolute maximum rabings over spereling (ree-air tampersture range -~
ooy s VGC w v b [ SWSALS “HE W ae Schematics (each gate)
ot venage v W e ronge { swres 5T W Wt
Bowrags toape siws 1anG -4C 1 1WT
eporsting
Ssels 14 SNTaLS 14
] WoM___WAR | N wom wax | o7
Swory vwitow, VOO X [ $8 [ an ) v n v
Mogh-toved utmd Ourvort, Iom 200 — &0 vy
K toved owARA OO 101, 4 0 4
Operatn Woa-se bomparatre, T, ] " . » £3 ‘ > ® vee
electrical characteristics over recommended operating seee S toa
{ree-air tempersture range NOM NOM
PARAMETER TEST COMDITIONS { MIN TYP§ MAX { UNIT
Vi Positive-gong thveshold voliages | Voo =5V 1.4 1.6 1.9 v INPUTS
Vi - Negatve-gomg liveshoid voilage | Voo =5V 6.5 0.8 ] v a '
Hysterams (VY 4 ~V7-) Voo =SV 04 08 v ouTPIT
vy Inoul_clamp voliage Voo =WMIN, = —tamA —1 5] v '
VEC=MIN, VimVT_me, x 4
VoM  Higrlevel outpul voitage tr = MAX 2y 34 v S
VoomMIN, ViEV 5
VoL Low-level outpul voilage l;f_ ‘_'" D i o7 0al v : GND .
; Input current al \ v S u AN N ‘t4 CIRCUIT
- - . -
T4 postwargong [heshola ¢ . Sl Y
Inout current 8t
- - oYye e A
' neoative-goIng v ashald Yee v vi ] 0.1 7 .
input current at
" mazimum nput voitage vogmMAY Vim T o] m
T Hgh-lgvel mput current Vop=Max Vi® 2.V ) 20 A
he Law-level mput current Vog=MAX, V) =0 &V ~0.4 1 NA _ vee
los Snort-crowt oulpul cuerent ¢ vog=MAX -20 —i00 | mA WG é 1000
Suosly Total, output hah e 8.8 1% o (o]
Icc urrent Totwi, output tow 12 21 | mA
Avecsge par gate | Voo =SV, $0% duty cycle n o
wul ~
oL Propagation deisy lime. P Taw2sc. w6 22 s A s
low-10-hegh-level oulout P
Propagation oeldy Lime,
PrL Iugh-to-tow-levet output Cy = I15PF P =21 5 2] ns v
Pin Assignment (Top View)
0) P
. YeC $A 4Y 34 v 4A &
[@ @ 1814 CRCUT
T ﬁ'ﬂ'ﬁ'ﬂiﬂ'ﬂ’[
A [ 7Y v 1a v G
pasitive logx
v=k Renstor welues Aown pre Aommel 2nd i ORmL

1P o conons shown B8 MIN of MAX, use [he sryricviate vdha SDMUted undne tonummenoss (meat A CONBTON
$AS lypost wnes Mo a1t Voo RSV, Ta=28C
S Mol more Ihan One OuUlDul SAOUAG Do SNOFied AT 2 twme




6417 /7417

Hex Buffer/Driver with Open-Collector High-Voitage Output

87

Schottky TTL Hign- Spoed TTL Low-Power Schottky TTL Ktondard TTL Low-Power TTL
“Package Package Package R Package Package
Device T Device T Device T Device T Device T
ed IR TG yPe TP m[cr yPe r TR m]cH YPe TP m]cH Hadrarywree
T SNSALY o (i)
TL SN1aTT T DIND
FMsa1/Faont? 100 F
FAIRCHILD FCHII/FCINIY  (ODIPD)
MOTOROLA SNIA1T P
OM4IT JOIND Wy
N.S.C. CwTaT 1O
PHILIPS TTTT R &
55411 FOAD] vy
SIGNETICS NIt FO A
SIEMENS FLWEIIT q
FUATSU
HTACH wOTat? (B
MITSUBISH "HIL b1
NEC ~
i
TOSHIBA i — -
Electrical Characteristics SNS417 /SN7417 . .
sbsolute manimum ratings over operabing {ree-air temperature range
Supply volinge. VGG v Opecating tros-anw | Sh4 1 —88C to (29T .
ot voltage T30 | e eratwn ronge [ SNIE e Schematic (esch gate)
Ott-state (tugh-tevel} voitage 15y Storage iempersiure range -4$C 1o INC vee
apphed (6 open-colisctor outpJte
recommaended operating conditions (¥ 3
+7 SNT41T
W 7S O L b
Suooly*voltage, VCC ) 5 58t s 5] v ouTPUT
High-tuvel ipu' vollage. VO 1% 15{ v
| ow-level outpwt owrent, 10y »n HED
Coerating free-si tamperaiua, Ta -5 3K w{ C
olectricsl characteristics over recommended operating
free-air temperature renge " o
PARAMETER TEST CONDITIONS | [MIN_ TYP ¢ MAX juNT P |
Vin High-tevel npul voilsgs 2 o o
VL Low-evel nput volmge 98| v
vy Inpul clamp veltage Voo MIN, iy = —12mA ~-15y Vv 11 CIRCUIT
High-ievel Vee=MIN, Vi r2v. Rewstor values thown are nominal and = ohms
lon 0| wA
oulpul Ourtent Vo= MAX
Vo eMIN, Vi =Yy mer
104, = 16mA K]
VoL  Low-level output voitage Voo mWIN, VyL = Vi, mas o; v
10 = MAX
Input ourrent st
I maximn igul voliags VEg=MAX, V=55V | mA
(178 Higndevel nput current VOC=MAX, Vig=2 4V 0| uA
Iy, Low-lavel nput_current Voo =MAX, Vj =04V -1 6! mA
IcCH _ Supply ourrent Voo MAX Totai, cutouts hph 29 | ma
Iopy  Suoply ourrent Total, outputs low Lo 30| ma 8
Avernge por Qale
ice Supply current vee~ SY (50% duty cycie) 7 mA
Propagation dalay time, ..
. (]
U to-tmgndevel output vegw V. Tae2C 0] ns
_— Propegaton deiay tune, Cy =1%F RL-IIOQ n »| os
fugh-1y-low evel oulpul
Pin Assignment (Top View)
.
peositive ko
Y=A
1For consitions shown 83 MIN o MAX, use the 4R -—ue onoer covlng -

cmbees ar8 et Uanm & Tam2AL




5420,/T420 Dual 4-Input Positive-NAND Gate
Schottky TTL High-Speed TTL Low-Powsr Schottky TTL Standard TTL Low-Power TTL
, N . , g P e
Device T P.‘;‘“%waoT P'cbj}'—ownc.T p'd"gf—om:.'r Devico T
P [CTPImcr P IcTPmer P leTrmie P IcTemics P icTpmicr
T SNS4S20 ) WY SY4HZ0 ) @ W] SNS4LS20 1@ W} 48420 0 wd| S5 20 1 OpDITEwd
. SNIS20 1 DN SNT4H20 ) DN SNT4LS20 s OinDy SN0 1 Ofw SNI_20 5 Q@Y
FARCHLD FM54526/FM9520 [0 FMSSH20/FMIH0 10 F Qi nsan rmse |0 1 | Pasa20/Fusn20  Joa 2
FC74520,¥C9520 joirD FCTAH20/FCIH20 J0 IR/ ORI KD 1D ] FCI420//CaN20  fOQDP:
MC31 10 | F Q) MC5420 LN )
MOTOROLA MC3010 WOl jrdf sviasn P MC 7420 L DyP Z3
NS C DMSaH20 1 DI DMSAL 520 M5420 1 G W] DMSAL 79 1O 3
. OM14820 NG OMTaH20 f oM7aLS20 1820~ ) DAY DML 9 TOmD  F@
]
PHILIPS N14520 [} Q1 11/76420 [) NIALS20 ) F 11177620 %
554820 F Dia §34H20 F DA O ) 85420 F DA |
s'mlcs NY4520 F OLa NT4H20 ¥ (Dia NI 820 A Q) N1420 * Oja @)
SIEMENS o
FUITSY ] ) TiCsT R b T
MBI
HTACH HOT4S20 PO HD74L S22 P () HO XD 2504 QPQ\
IN
MITSUBISH [ o0 () PO 5320 e
NEC L : |
#8520 og} j 1US20 oo} #PBAD n%cml
OSHIBA l
T 1 TOM20A Te@r
Electrical Characteristics SNBALE20/SN74L 520
shsolute manisum ratings over opersting tree-m? tesparsture rande
Suy votags, VGG ” g — Mg -9t w 0 . N
o 7o N e Schamatics(each gate)
Inbersamiion voiegr $ W Surege Weprptwr oA ~8C w 1t
ENBALEZO0 SIS0
[ L] Wow ___WAX | wew wou v | 7 ® Y er
Bwoky vetiegs, Vo© 4 ) 38 N 13 b v —_—
Maghrtvel aApul owrveat, oy -~ 08 - e a
Lowtovel ouipwt owrent, 1o 4 ’ A . oNTRUT ¥
Operaing boo-ow wwowsratrs, Ty ) ] ¢ » A :
electrical characteristics over recommended opersting
free-air tempersture rangs o
PARAMETER TEST CONDITIONS? ~ [MIN TYPE MAX]UNIT
Vi Hagh-evel rnoul voitege L1 h CHCNT [ R, [Py T Hy ] Be
Vi Low-lvel mput voitege v 08| v 20 Ty !_.A_l_‘____r#E
vy Ingul clamg_voltage Ve -MN,  1j= ~imA ~1.8] v ‘o 40% [ 20%1500 | 17w
VEC~MN, Vi =Yg s, Inpvt clamp diodes ast on
VoM Hihevel cutpunt votage At o | o 1 34 v SHS4L7INNL" chrcuits. "520 CIRCUIT
VOC=MN, V=2V, ‘20, °L20 CIRCUITS
VoL  Low-evel cutput voltage 191 = tmA 04l v
Irout ourrent at
" maximom nout voltage VecmMAX. Vi- v 3ol t— W
T Hugh-level mout ourent VoG -NAX, Vig=2.7V D L) 8 ™
Iy Low-evel wput cusrent Voo =MAX, Vy =0.4V -0.¢] mA -pyrsy
3 [se8Fammy [ -2 100 vy ]
los  Shortovoust output owrent @ | Voo ~MAX [ s Famiy | =20 yrs LY R a ? '—£ -
IccH _ Supoty owrent Ve ~aax [T0k oubye hon 04 03] ra % . » Y
oL Supdly ourrent cc Total, outputs ow 1.2 2.2] A » » » " »
, |Avernpe per gate v
iee Supply current Voo =SV 1509 dury oych) 0.4 mA A ) o
Propagaton delsy time,
‘PLH b’-qoﬂ:*m,ou::l vcc-SV. Ta=®C. ’ 5] .
00N ‘HZ0 CIRCUIT L3520 CIRCNT
y Propagaton daiay 1vma. CL=~1%F, A -0 9 15| ns
PHL  gh-1o0-tow-tevel outpust L P
Pin Assignments (Top View)
o @ :
v
Yoo 20 C NC 28 1A v 10 1C I8 GND IY 0 IC
Jsitisisee)esr] te] Jost fu2] Juf e 1]
i I
D§iBaB303Bi0a0; NaBDaBa0abaDal
A 18 M IC 1D 1Y ONO [ cc NC 2
positive logic 1 YrABCD - - T )
NC ~Ne nternal connection - - Regutor vainds shown are nominal and in ohms




8430, /7430  8-Input Positive-NAND Gate
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standerd TTL Low-Power TTL
P Packa; N Package | P J
Device T' Device T Device T Device T Devico T
P lclpmle e icTrmie IcTPmle P rcTrmicr P ICTPM[cA
1.1 SNS4S30 oo SNS4HI0 4 wDf SNS4L S 30 1 whf SN 1 wE| SNSL X0 ) OIND T
b SNT4SX D) SNIHX ) DINDY SNI4LSI0 3 O SN 3 Dpw SNULX 1 DNy 1 2
FAIRCHLD PRASIN/ PR ) O | FMSEH30/FMIH0 [0 F @ Anese,/ e s » KD | PMSA30/FMINYD (DDA FQ
7N, rtax oD PD] | *0 | FCTARXFCMN [DG); roum rouw | W01PD] | #0 ]| FC1a0FCWI  [oDiPd]
MC3 1§ L r O MC3430 W | e
Mon-A MC3016 L DI F Y SNMLSH Pg MC7420 L (DyP o
N.S.Q DMS4H0 ) OIng OiS4L 30 DMS0 3 DN w2 DMS4L 30 1 DN F D
OMUS X DM74M30 1] 7 OMIeL § X0 [ T Ol OMTaL 30 @I e Q)
|
PHILIPS 0 H101/76130 ? NI S @ F #4101 71430 [
554130 FOIAE]  [w) S4%0 , ' FOIAQ w2
SIGNETICS NT4S30 A NT4ti30 FOIAEE  Iw@] NI S0 A N1 F D@y
SIEMENS FLMI [
FUTSY MBEo4 i LN, Ty MB4ad a‘u@*
HITACH WD JaL $30 0 HO A0S0 (Dpcgi
MITSUBISH |56 ] MILS =0 MS3730/M8310 &zl
NEC 76 8% lca »PBOL o@Ic¢]
!
TOSHIBA T bt
Electrical Characteristics SNB4LS30/SN74L530 »
sbsolute manimum ratings ever operating iree-su temperature range
Supo venage Vo( [ Oporatng koo-ad [,m._g ~¥X W T
1ot woage v Tomour bhre (30G8 1 SNt S 7] »w WT
[yeewTra—— X3 10 og Tope s1r® (g8 -65C W 1T Schematics (“Ch ﬂ‘tﬂ)
BNSALE0 SHTALEIO ik
L] PO MAX [ NOM MAX
Svocty et ¥GC 3 s 53 fan [ X v Ve
Hghtevel ouipul Owtenl, 1gu - - -, = w
Low-trrel oulbu! curcem. 16, ] [] -4 mpury
Oowratng boese temorratwe Ty -$3 13 ¢ » < 7
slectrical characteristics ovar recommended operating H o v
free-wir temperature renge H
PARAMETER TEST CONDITIONSY [MIN TYP$ MAX [UNIT i b -
Vi High-level nput vo.lage 2 v i
vy Low-ievel mput voltage 08| v
vy Inpul clamp vollage Voo =MIN, Iy~ —13mA ~t5] Vv J, -s
Von  High-ievel outpul voltays :lcc ";": VsV mes |, 3. v
oM = .
v Low-teve! ouiput w oc 2y Ve 2 0.4l v 3% Cikeur
oL Vol output witage 1oy = dma > Input cromp divdes act aa
tnput current 81 SHBAL /INTL circuits,
n Voo —MAX, Vy= v 0.1 mA
manimum wout vollage ‘30 L CIRCUITS
[ High-level inpul_current Vg ~MAX. V=21V 20| p4A
b Low-level mput corrent Voo =MAX, vy =0 4V ~0.4| mA
108 Shortomowt output current & | Vo ~MAX [r:t: ::::: _: ::: mA R
ICCH __ Supply current Voo -MAX Total, outputs fwph g.35 0.5 mA
toet  Supply cuerent Total, outputs low 0.8 1.1] mA
ice Swoly current vee-SY :;,':D'MP:'O:; 0.4 mA s
Propagation delay Lime. .
Voo~ -25C.
'PLH Tow -1 hgh-tevet oulput cem sy Ta-mc ! i
Propagation delay tme,
1PHL tngh-to-tuw-level oulput Cu = 1507 A -na 3 ol B
Pin Assignments (Top View) . wrviy
puTy m3 ” )
D @ , :
4 —4 4
Yoo N WG NS MY WG MG Y ONO W O F [gmel Y
1e) fi3]{na] [} [l (9] [3] ) _[n] [ ] [wl [s] [+ H .
<1 3 z mta :
4 .
W
‘H30 CIRCUIT ‘L83 CIRCUIT
laBeNalaDallab BaBaDalaBalat
A 8 € 0 E F oM N A B Voo 3
posibve logic:
Y ~ABCOEF GH
NC ~No milernal connect:on Resster values showa are Acemal snd = Ohms
T For condiara Pown a3 MIN 00 MAX, ,uae (he spiroprdite valus B0eC:hed wnder opersteng N

3 A tvpoal veves e 2l VoG- SV, ToA=NC
® kot Mere tran One OuiDut SNOUKS Df shoitod 8t 4 Lime, and hy SNSIH'/SNYEH" ang SNSAS/SNTLS® Grstlom ol tricwvout ool %ot excwed | second

R ——— e
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B5432,/T432 Qusdruple 2-Input Positive-OR Gate
Schottky TTL. High-Speed TTL | Low-Power Schottky TTL .Standsrd TTL Low-Powsr TTL
Package Packsge Packege Package o
Devico T! Device T Device T Device T Device T
ad G0N ed QRIS P [ETP M]cF e [CTPIMIcH bad I
Tl SNS4S32 O (DS SNS4LSR? [ O W SNSaX? 3@
ot SNI4SX ) OV BNMLSR 1 QMDD SN2 J QD
ARST/ Y [ 1] ADAIY/ PERIS? [ HO | Faasaae/FMINR? X F
FAIRCHILD ] LG ) FOR32/ RS » D 1D | FCr/FCN
MOTOROLA SNILSX? Al :
NS.C OMT4L S32 ()] OMS432 3 OIND TwDy OMS4t. 32
DML 532 ] DMe232 3 OINDI DMIeL X2
PHLIPS N14332 D NTEL S22 [ N2 [
342 F O« L4
SIGNETICS NT4L S22 s O] [z F O o
SIEMENS FLneS! ]
FUATSU Tasn beD
HITACHI HDY4L 532 PO} woIR TFO
MITSUBISH WS 83 p
NEC s 2 o)
TOSHIBA
Electrical Charsctaristics SNB4L.S32/SN74L.S32 ik
sbeclute maximum ratings over eperating free-sir tompersture range - -
Sy vhems. VGO ™ Ooersimg Vor-r Tsnsas B Schematics{each- llt‘)
oo voogs [ Wngereee rerge { sMLs e w W
BLroge Wapwetss renge -5 w 1% °
Bng sondl ) ate
SHe4aL832 A 83T wn
7] WOt WAL | BN ’ﬂ wax | 7 A
Suovly veiags, VGO s [ $3 Ten s "o 3
Hugrtovel At aTem, Ign -0 -0 - ¢
Low-ovel gt riend, Loy [ ] -4
Opocsing Vor-aw lompusiws, Ty 1 s L) - A s
electrical characteristics over recommended operating
free-air temperature range td
PARAMETER TEST CONDITIONS t MIN TYP § MAX | UmIT
Vi High-devel input voitage 2 v
Vit tLow-levsl inoul voltage o8} v
Vi Input clamp voitage Voo=MIN, || =—igmA 1.5 v
VoC=MIN, V=2V, < 5 e
VOou  High-evel cutput voltage 10W =MAX 2.7 34 v T TR T ™ "
Voo=MIN, VL =V sax,
VoL  Low-wvel outpet voltage tor = tma o.r o4l v
Input ourrent at .
" maximum input_volusge VeguMAX, Vi=wv P54 Lol
M Hign-level put o rant VoG mMAK, Vig=1.1v 20 ] wur * ot
[T Low-evel npat ourrent Vog=MAX, Vi =0.4v =0.4 § mA '
84S Famty | ~20 =100
108 Shert-ovout output ourrent & | Voo =MAX s ramn | 20 T ma ]
IocH__ Swply ourent - Total, outputs hugh 82| ma
lgel  Supply ourrent Voo =Max Total, outputs low .9 $.0 | mA
Average pergate o
10¢ Supply ourtent Voo =V (50% outy oyoh) 1.0 mA N 1
Propsgstion delay lime, 432 CMmOouT
R T — Veo= V.  Ta=25C. ooup
Propagation delay tume, Cy =isof, R = ng
PR pughetostowdevel output woon|m Yo
Pin Assignment (Top View)
(D '}HS o
3¢
v “a oW OB
_fi4] [13] [ie] fin} AIlol fv}.[a} ' o
i
kB 5]
1:[‘11[‘15[‘1:[‘15[’10[“!7[‘
A 1B 2A 2Y
LI CIACUT
posite togic: Restor values shown are nomwmel and » Ohwa
YuA+8
fFor conthtions shown a8 MIN o MAX, use the aproorste vahe undec Uperatirng - -y .

AN typost vnhes are 81 Voo =5V, Tp=28C
*Nol Mmore 1han ONe outpul should be shorted al & Lume.
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S54TA/TAT4 Dual D-Type Positive-Edge- Triggered Flip-Flop with Preset and Clear

Schottky TTL High-Speed TTL Low-Pewer Schottky TTL Stendard TTL Low-Power TTL
Package Package Pachage Peckage | . Packoge
Devize Type Device Type Devics T Device Type Device Type
clPIM[cH c[PmcH > reTPmcH c]PMmIcH c[rmicH
T ENSISTA 14 SNSIHTA 4 wf Sisat 872 3D SN O W] sheae 1 OINDTE
' BNT4STE QD BNUMN ) BMIA SN I8 2% SMTE ) g _Jsum.n 7.0 DT O]
FMS4S T4/F 1488 74 0( MSSHTE/F MM {01 F O o rmen (W | DT FMIT4/F MINTe OO 3
FAIRCHILD F C14874/F C9814 0O A ClanTe/F Cwild [00PD] F @f Foasi mame AR 3 L ST
MOTOROLA Snia 8¢ P
NS.C. _JOMSaHY4 SOND Dusa 5 1¢ al OM3EH HOND{ DMSIL e 4 CiND FQ
OM4S T ND M 74474 3 DIND OMI&L 81 OMIN LOMN DM 74L 14 JEINDL PO
PHILIPS NT4STe D 0JJ131/14HT0 g N1 S [ € )31/ 4748 %
354574 SS4HT4 FOA £347¢ OJA Py
SIGNETICS NS N7sHTL QM NI& STE IA T4 MM FOlA
SIEMENS e 3
FUITSU T S 78 ST B TIMDN
HITACH HDIAS 14 [ HDYALS e P HDIM MO | POy
MITSUBISHI MI4S T4 lr@) MI6L S T4 a5 M3321/845376 &
NEC s D) YRS cd LPBIa o (5T
TOSHIBA TRV X
ot
Electrical Charscteristics SNBS4LE74/SN74L574
sheolute meninmum ratings sves operaling lree-alr Lamperature ronge - ] -
Swery vonop VGO " Overtrwg beewr | SHELS -0t W it . s S
ooy T I e Pin Assignments (Top~View)
$rrage wessAre e 8T » IWT
eporaing ' ® ®
SNDALS T4 SNTALST4 foe v AW Xk®PAR 0 L L ] 0 o
N nR gy o T\ MAx 16l fig) [ia) fivl fio) {0l [® u} [1s) Tel [nlfie T
Sunsty vemge, VOO “ws ) i s 3 LK) v T
Mgl ovipd STl 109 -0 e = I l o ™ 'j ]
L vt SABA SwTent, 1Gy 4 L] e b on “_, L ° 9 0
Aae o D 2 3 2] g asy o PR CLA [N} nb—l
Proset o shosr oy n o oo cx cx
Mgh-tevel satn 8 81 "o ? LIDA —_]
o e Bt Lowlevel eats X CH o l 1 “—
[T gw—— 1 31 - ntintinBalinOaki igtigtiacigtiatipli
Orerseny Ver-sr wpwranen, T4 -8 " . » k3 T 0 1K WwR W W oM K10 V voe ! @ X
LR (L] cun
olectrical characteristics over recommended operating Functional Table
{ree-air tempersture renge 4 7 574
PARAMETER TEST CONDITIONS | MIN_TYP§ MAX JuniT 4, 174, 1L.S74, {See Note 2)
Vi High-level mout voitage 2 v INPUTS OUTPUTS
Vi Low-devel input volisge 08| v PRESET CLEAR CLOCX D | @ @&
v Input_olmp voltsge VoG=MIN,  ij=- i3mA 18] v t H x x HooL
VogoMIN, V=2V, H L X X L H
Von Mt output volage VI =08V, gy =MAX - Y L L x oxlwow
VeC=MIN, V=2V, W " 1 H H oL
voL  Low-evel cuput voltage ViS00V, 1oy = tma 0.2 04} Vv " & T A N M
0, )X, 04 “ " L x {0, 8
Input owrrent at Cloar 0.7
Yy wout Crovm VCC=MAX, V=TV 0-2 L ma
vollage .
Cloos X Functional Block Diagram
D, J, K, n - —_
High-tevel Cloar - - ) .
W ol owrsal Preset VCOTMAX, Vim 2.7V ol e
Clook 0
0,J.%, -0.4 LYY .
Low-lovel Cloar -0.8
" woul ourrent D reset VeemMAY, V=0 4y -0 »A
Clock ~0.4 i
Short-cyout Seres 54t S -2 100 oo L]
108 Voo =MAX mA
output ourrent @  [Swres T4LS -0 - 100
Swoply ourrent
VCO™MAX, See Note t [ mA *
'6C  (averaps pur rmp-ticp) co v Note ¢
' clook_frequency e ) 3 MHZ TA, BTA, WIE, ASTA LIOUL DALSALOP MTH CLIAN MO MRESLT
WK rom olear, preeel of ologh ;‘-“t' 4 n
1  (as sporoprate) 10 0 o G L=teF, .
Pl Ry =2g . &
- NOTES D 1 With 28 outputs comn, ICC ™ messured mih the O 4 § SutRets bt # WoR
Al the bme of meemsement, e cack FEut 18 grounded
2 H=hgh level (steady siate), L=0owivet {steady 10}, X muvowant
1 =tranmiton tom Iow 10 oM eve
Qo=the tevel of U Dekre the NI0IIMd Foutl 0O ens sere 9 stadasret
* Tus contiuraton 13 NONSIEDIE, TR 1, A wk MGt JFWst whes feseetl
NG Ciar DS et 1O thew wuctve (M) oot
tFor condsone shown a8 MiN or MAX, use the vahe under Persiing -

1AR 1ol valses are Bt VOO =3V, T, =28°C.
st more tha one outPut SAOUld bE shosted at & e
Biamsss 0 ODRJALION Gelay Tiene, low TO-MgN-iv® output,
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5486,/74856

4-Bit Magnitude Comparator

Schottky TTL High-Speed TTL Low-Power Schottky TTL Stlendsrd TTL L.ow-Power TTL
Package Package Package Package Package
Device Type Device T Device Type Device T Device Type
c[P[m[cF YPO e TR mkr c[P[mkF TP rCTRIMKH MIBENS
Ti SN54588 Jg | w ] SNSAL 538 11 (] Shsans K w | SnsaLds J2
- SN4S8S J AINDY SNLSES 114Nl SnI1es 3 i S LIS ) 2ND
A/ s
FAIRCHLD o .
MOTOROLA Ty 3
NSC D54 S85 1 CusiLe IRNEE
. i Omre, 585 L DMIL8s N CuleLds 12N 2 £ 2
PRUPS N14585 @ NTeL 5063 T NI4gS
S5y
SGNETICS N7458S A N NISLSES " NTags
g FLH
FUATSY 141 583 e ) ME 4ey W~
HTACH WDTaL 583 P T HOT288 o
-t o B &4
MTSUBISH M43 88 23 M sey P | M3328% =
NEC P B208S X
TOSHBA
Electrical Characteristics SN54LS85/SN74LS8S Pin Assignments (Top View)
sbsolute meximum raings over operating free-sir temperature range 0] ) z
Supply voltage. Vo v Oporating  free-swr | SKSILS -~$3°C1o 125°C DATA wPUTS aPUTS  DUTPLTS weyls
i—————-—— A
oot voiiage v tempocature range | SNT4LS 0Co 10°C vpe A3 Bt AT Ar BI A) 8P Yoo 13 B R w W e
interemitier voitage {see Nots) $.5v Storage temperatse renge —85°Cto 150°C wl]wdalfoaff2feel] e wilajbwfoldaljn]]e []
recommendad opering conditions L L T TTT i ! T
LI = R Y 1) a3 8 a>h -8 B,
SNSALS88 SN74L885 | ypar H UTPUTS ouTPuT
MIN_ NOM MAX | MIN  NOM MAX L2 sep " Y
Swoly voltegs, Voo . 45 3 5.8 |49 S s8] v A<D a=g AXB ASBA=B A<H aeBa. aus 4 B
Hugh-level oulput current, loy - 400 -800| uA L INTTSUIOUTTOUT A e PN T NOYT MPYT A1
Low-tevel output ourrent, Ig 4 8 ma I I ] l I I ' { l ] l l J
Operatng fres-temperaturs, T ~ 55 12% 0 | C WIRS IR IR IR IR I'”'”’“'”’”'”'”'l
electricel characterics over recommended oprating oataeSBAZBA>84284-8 A<B. G B sz led28 Ak A Gno
free-air temperatura range PUT CASCADIO weUTS OUTPUTS Loadd ] CasADOC WPUTS
PARAMETER o TEST CONDITIONS t MIN TYP$ MAX | umiT positive logie: see hncton tadies Posste logu: e lunchon Wdes
Vg Hugn-lovel cput voltage L v Function Table
Vy Low-lovel mpul vollage 08 v
Vi wout clamp voltage VGG MiN, = —itmA 15| v COMPARING CASCADING oUTPUTS
N o ) VoMM, Vm= 2V, e 3 INPUTS wPUTS
oM Hightlevel outpul vortage Vi =0.8.  lgy = 400,A . . A3.83[A2, B2JAT. B1JAD, U0|[ASE a<P AabB|A>B ACB Al
Y - - VeowMN, V=1V, oel v aLa8 | * x x xooRox e Lot
oL Low-level outpur voltage V0.8, oy = dmA 0.24 A3<B3| X x x x x x L M L
Input current |4 (B, AXB s 0.t AleB) A!)BZ X X x x x " L v
wooa O I vee=MAK. V=  ma ay=B3lazcmz| x x x x x]u oW
wgut vohage [ah other nput 6.3 Al=B2lA2aB2lA1581] X x x x “ L L
T Honeevet [AB, AXB inpuls v " V=2,V Ll K A3=B31A2=82/41481 x x x x v . N
bl wout ourrent [atl other wputs comhax =gl w| - AJ=B3lA2=B2lA1=B1{A0>B0] X X X L AL L
Low-level |A <B. A>Binpuls B -04 A3=B83lA2=B2{a1aB1iA0cE x x x L ] L
VeCo=MAK, Vi=0 AV mA
R~ S TR comMX, Vim0 —my A3=B3(Az=B2la1mBijAonthl W o L oLt
= A3=83lA2=B2[ar1=B1jA0BO) " L L N L
‘os Bhori- C1rCUIt oulput ur 1an & Veg=Max, [ swsa sas L) -a A3=B3[At=B2lar1mBijaAs-B0] t L [ L L L]
¥g=0 [snrcsey [~ - 100 TR
'cg Supsly cutreny Yog=MAX. See Nels m.l: 0] ma AT=B3[AToBzlATBTTAe=Es % % r T T M
fom Ary A of B data wput ; t A)=B)|A2uB2{A1wB1|A0=Bof W W L oLt
0 outpul A (B, A> B T B —e A)=BIjA2eB82]A1=B)|A0aBof L 8 L " H [
pLM 3 n 3» o
~ftrom Any A or B data input o L85
1 culbul A=B ¢ 2 L] Ay=B3[A2=82[A1a€81A0=De] L M ) [N H H
Trom Ang A o B ata modt ; m AJ=mB3iA2=82{A1-B1{A0.0B¢ [} L “ H L ‘H
"YA(B 8 vec=5v  [NUMBER n m AJuB3|A2=B2jA1=B1{Ap=Be] » n »" " H H
Y :roo:":fllu-ﬂ sata put Tamme - 3 . »| " A)eB)A2=B2[A1aBl|As-Bo| " L " L] 8
PHL i CL=1%F  [ATE AjuBijA2aB2{aAr-Bilac-80f L L o [
10 outout A=B AL =10 LEVELS LY 2) 45
tpLy  |tomAB o A=8 1 T Y TR Lmuseser f mmeen
tpuy |10 output A8 1 1" 11| ns <
10 1 kom A=B 2 2] 2] ns
tpiL 10 output AmB 2 1 2| ns
tpt W fom A8 cr A=B 1 " 22| ns
|10 output A<B ] 1 17] ns
MOTE 10 ‘s measwrsd with ouiouts coen, A =0 grounded, 8nd aft other eputs ot 4 SV
1For conditons shown as MINor MAY, use 1he 00O ele vae 80ecihed unded wnder ¢ oor slng or the Tyow

$ Al typcat valus are at Voo = SV, Ta=28C
®Not more than one oulpul should be shorted at a Lime
10 wmranAslnn Aalay I fow-10-Puaiheinael feitned
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54125 /TA4128 Quedruple Bus Buffer Gate with Three-State Output

149

Schottky TTL High-Bpeed TTL Low-Power Schottky TTL Stendard TTL Tow-Power TTL
Package Package Package
o T Packags ice T Pachage ice T ice T ice T
Device Type (= ToTalcH OV e® TYP® [ETRTmcH OTV ™ T [cTpTmce O™ "7 [cTrm]cA O™ "™ [CTFTmIcH
1 SNSATTS 13 o
AN [an] 1 O IND
Fi , : L: FI4.8178 P&y
wrm‘ SN TSI P
OMB4L 5128 ()
KS.C oML 8128 ] oMLY N
PHILIPS T 5 2
IGNETICS s
s wan
SIEMENS
FUITSY .
HTACH HOTat25 PO
MITSUBISH IS P ol
NEC
TOSHIBA ”
Electrical Charistics SNB4LS125/SN74LS125 k. -
sbaokite maximem ratings over eperating free-sir tompersthure rangs
Suophy vehmm. VG [ Oseratry tree-or 1 s ~WT W InT
T vorge ™ Tompwrrise forge { sy vC W ®WT
Sursgs Regwrshre regs -0 w W
osperating
3128 ﬁv%nzg
L] MAX MAX el
Swmny vehem, YOG L3 ) LR (R:) 3 i n v
BT 0 18 | -
Lemvel BApl owred, 10y 12 M -4
Operstvg boa-or tompwetwe Tg - 1 ] » A
eloctrical charsctenstice dver recommended operating
free- air tempersture renge
PARAMETER TEST CONDITIONS t MIN TYP § MAX jUreY
Vi Highdevel nput voitage 2 v
Vi Lowdevel €put voitage 081 v
[V, tooui_ctamg vortege VEgeMIK__ i =~ 1tmA (8] v
Veo = MIN,
Va2V |m.s Fomty, 2.4
Vou  High-evel output voltage vm-o .‘v v
i * o ‘nLSFamtyl 24
oy =MAX 1
VCC=MIN, V=2V,
voL Lowdevel output voitage Vi =0 V. gL =MAX [ 20 1 [ R} v :o::n ogw
0 t1-stare(mon-mpedsnce vegMAX.  {vpe? ev n Oviout 18 ot {aedied) mten C @ N
Totet!) siate) output owrrent Vig-2v. vo=04v o 4
Vi =0 v n
. Input owreent 8t VeC=MAX, vi= W 01 ma b .
ME3IMUm NPUt vOLege
e .
I Migndevel woul ourrent VEg=MAX Tq"- IR 0 .2 Schematic §each gste)
r—— A
[y Lowsevel nput turrent Ve = MAX Vi =0 av 04 ma { - vee
. PR IS TS T ) my alrn " af
98 hori-owowl output ourrent [+ JMLSFamy! a0 77 L - 'j ’
VCC - MAX, i - (
ice Svooly ourent 0ATA INPUT =0V o o) ma \{ < (} S
- CONTROY e
o — — OUTPUY COMTROL =4 $V gl y ,
opegation detey time, [
PPN -tough-evet outpul S ‘e it ‘l
—— JR—
Propagation delsy time |c|_ aapr, | oata P
e . 1 8] e - - P
Magh-to-low devel output VoG =8y | Ry = 6472 .
171 __Output enable Time (o Pegh tevel T 14 201 ns .
17, Output_enable 1ime 10 level A 18 | 123 CiRCUIT
w7 OVIDHL 0rsablo time Lromugh Wvel feL=scF 200
W 2 Output Grsadle hing from low level | Ry = o6ne N 20| ns
-
Resrsiul values INOwR 278 POEwA D I 0 N BN

Tror oondions shown 33 MIN O MAX, use the 800100 €18 vRws S0M0@d UNGW 7 JCORMENdsd Do stng: wiv\;

i Al typosi valwes are a1 VGO =SV, TA=ISC
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54138,/74138 3-Line-to-8-Line Decoder .
Schottky TTL High- Speed TTL Low-Power Schottky TTL Standerd TTL Low-Power TTL
Pachags Package Pockage Packsge Package
Device T Device T Device Type Device Type Device T
Yoo TP Im[CF yPereTPImer clPMIcF clPmlcF e reTe
T4 SNS4S 138 [ w: SaILS 1Y ;g v
e SN14SIIS J Sn1aL8I 3 QNG
=TI reasn, s | o0
FARCHLD wais/ o | oann/rann W] D ]
MOTORCLA N8 518 PO
OV 3138 ]
NS.C DMI4S 128 ] Dissat S138 ]
PHLIPS N748138 [] NI 5138 [
3545130 Faio@  wd
SIGNETICS NTISIN F Q8. NIaL S 13 am
SIEMENS
FUATSY 05138 M
HTACH HD4L S 138 3
MTSlBSH MIS 138 P MHLSIN P O
NeC S C
TOSHBA l -
Electrical Characteristics SNS4L.S138/SN74LS138 Pin Assignment (rop View)
sbsolute maximum ratings over operating ® DaTAQUTPUTS
{ree-sir Wemperature range vee ¢ Vi 1] gL i
Suowy v, VGG v Verar  [amea] —35Ci0 128 el ls val 131121 [ 1] 10 9
Input voltage ™ Temperature 1ange l taras 0°Cw 10T
Storege temowature roge -§5Cto 150°C 1 l L l 1
]
recommended opersrsting conditions HEAWVLHIRE
A
SNSALS 11 SNHLS1E | e .
WO NOM  MAX | M NOM  MAX . ¢ 034 orp GV V7 positive lofic:
Sty volsge. VOO Ts % sa|en v sl v T ] T s tunciion tadle
High-level outpul cuco. loW 400 400 | A )
Low-teval outpul owrrent, g1 [ BED yft2Maltefisflefl7s18
Opatating free-av Temperature, Ta -55 115! 0 ni ¢ A 8 [ 1A Q18 |,w'"wouo
olectrical characteristics over recommended opersting =, seLect EpaBLE
fras-air temperature range Function Table
PARAMETER & FEST CONDITIONS | [ MM TYP1 MAX | LT 'S188°LS118
Vi High-level nput voltsae 2 v — 0T
INPUTS
(7 “lgvel vol K]
, . Lowiers o0 ENABLE | SECEST | ouTPUTS
Vy tnput olamp vollsne Vcc-MlN, I,-—llmA ‘s v e 3 ) T 2 A ITRTRIRTR TV
v Migh-lev! output voltage VCRMIN V=2V, (S8 | 28 3¢ v X Wl %X X X|HW :
oH vyeo tuione soo-a[sEuS [ 2.7 3 WOHOHOH kN
Veg-MN, Vme V. L X{X x X|® n nwn K w NN
VoL  Low-levsl output vohage vy =08V gL = dnt 03 05| Vv ] tle L L v v ®onomonoN
W ot ourTent ot manimum H L L L M MW L H H M K H H
oot vollage veomMAX. V=TV 0.1f mA M L|L M LW oW W NN
o Highievel nput ourent VogeMAK, V=1 1V A WLt H oMM KoM LN RN
" Low-tevel nout_ourrent Voo mMAK, V=0 &Y D " LlimaL L ]|m 8 N K L K M
105 Short-ovout output owrent @ | VGG MAX 2% ~10g_mA : :: : : : LA : L
Vo= MAX.  Outputs enstied LIS K oH LN
lcg  Sweply ourmnt cc ";w:ﬂ ¢y 0| ma " P T B I I L
: 2 3 Ll s G1=G1A-028
tpHL | tiom Binery sclect 2 L1l Hohgn tevel, L= iow torwl, X wvivievant
1p voe= SV, 1" 27 . .
[T ro Ay et ri‘im; s | 3 rems _ Functional Block Diagram .
PLK L = I150F. :'m' . [ LI
2 o o 2 ————
[ v
T el } ) 3 EnABLL °'_'D°‘ e “
WPUTS 0!1“’ — ‘_‘q"}—vl
g8y ! po :
— "
i k Data
i q 2 ya outeuts
.
secLct s
wPuTS
. *$13¢ 'L S133 DECOCER/ DEMULTIPLEXER

Aol 55

PR
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54155/74155 Dual 2-Lineto4d-Line Decoder Demultiplexer

Schottky TTl:_ 1 High-Speed TTL b_L_?-_v_vo-: Scholt&y_TTl:_‘ . §tlndard TTL» Lowfower TTL
Package "] Package Package | Package | - " Package
Device T l-—--- —{ Device T | ——]Device T - Device T - Dovice T o v s
Y ISP IMIE PTG P BT P ETPIMGF TP B TMG
T T [SNSeLSISS S0 1 lw [SNsatse Y Vo,
! T Bt A Al B AN, ik okt NN v Ao} WS .
Tl T 4 T T s TIC e ) Setgt T -
. i Peasisremiy  of ] Z] ol i .
FAIRCHILD T T roasiss. sonsi WD R R | FCIaIss il [
T M 1 T
- T I | NP
MOTOROLA T s T T SN S158 TJeat T Turirss ERCE o
- '
N DMSAL 5138 T OM S415§ 4 Wy
NS C. 1"T7T T~ {ounsiss 5 T 4G (T3 vy T e
v 1 1
4 —f e e PR GOy (U U . ——— .
PHILIPS 1 T i NILS 185 T T [woass T i !
T S sy FLBar vy
SIGNETICS ! - Fe f-- R SR et e i Rt
IEMENS ! f SR H —
S 1 ' " T FLY 181 11 ' T
FUJITSU 4 ! O NN S F ] ! o
1 - N o R Tyl T T
v .
r— 3 1 $ . - I
HITACHI ) HOTAL S188 T gl | [HO708 4Py R t‘l’
i
— 3} P |
MITSUBISHIt {8 T s B 55t -t
' H | v | T
NEC — 1 TR\ sTs oF P8 2158 64, ' —t
1
A\ _~d 4
TOSHIBA L% T - IO T R 7
Electrical Characteristics SNS4LS|155/SN74LS 155 Function Tables
. . H : 2UNE TO4UNE DECODER
sbsolute maximum ratings over opor_ltlng freswir temperature range 185, 15155 ORLLNE-TO-A-LINE DEMXTIPLEXER
Supply voltage. VGG 2 = | WG =% €10 W C | g [ R TR ]
ot vollage W orales Tonge swias| O Cio 10 € I FETR O~ bata = TECY XTRB TS T T h 1
[ Storage tem paratwe tangs ~65 Cio (30 C ; :' ‘: ‘IE f':’ e LIRS .‘ :‘ ? } ii e :’ ol L
recommended operating conditions t e M — TS R N R P
i ” o " " " s " I o | Lo " L "
SNS4LS 188 “’“ﬁ[ﬁ_.pm LS Y " “ mow g W [ N L Y
f’inmuuunuouuu [ W I wTe e W s a b w 1w o w ow
Supply voltage, Voo i 4y & 55 415 5 525 v
Highdevel outpt cwrrent, | Ox - 400 - 400 A
Lowievel output ourrent, |0 4 .8 mA
Opersting free-sw _tomporaturs, T4 —35 125 b w [T 3LINE-TO-8.UNE DECODER
electrical characteristics over recommended operating 12518155 OR 1.LPE-TO-B-LINE DEMUL TIPLEXER
freeair temperature range TNPUTS SUTPUTS
PARAMETER » TEST CONDITIONS 1 . [MIN TYP 3 MAXUNTI STROER
[ Vin Hightovel movt vollage 7 SV SELECT | i oatal ® M @ @ W o e
viL Lowdlevel input voltage oa)r‘ R [} 2Y0 2Y1 ZYR 2Y3 1YO 1Y) 1YR 1Y)
v Input olam p voltege Voe ~MIN, 1) =-1gmA "_511. X X X H H H H H W W N H
- Vog =MIN, Vig =2V, L L oL L L " " H H ] H H
[ Y v
Vou Highlevel ovipt voliage Vi =08V, 1oL = —400u A ? B L L H L L} L ] L] ] " L3 M
Vge ~MIN, Vi =1V, : L K L L [ N I B ]
v
VoL Lowdewd culput lMSl gy, Igy =tma o% 8 Y (T Y H M W L % M M ow
Input ourrent 81 maxi - HoL oL L H " ® wn L H H H
-MAX, V| = mA
" mum gt voltage Veg =MAX, Vi °F WL ou| L H W W WM M L H W
I Hightl sval inpul current | VoG = MAX, V[ =21V 201 uh H ML L H B N H K H L N
TR Lowdevel input ourent | Voo =MAX. V| =04y -0 :l:‘ H H ] L M H H L] L] H H L
t0s Short-cerouat outpan Vo =MAX LI ol S04 A IC ciguts 1C wd 20 cormmcred togeite
ourret  ® 4L S 188 -5 -a2 ‘Omrputs 10 ad 20 connected togerter
Voo =MAX, S48 15 61 10 H citagh lovel, L miow hovel, X muretevant .
-
lee Supply current See Note L8158 6.1 10 Functionsl Block Diagram
Voo = 5V,
2 . 10 s Lo qaliial D ot
PLH 1 joma B L2610, o | Lgvees | |TA=BC = r—:{' pboin
Cp =13pF.
'P"’L 20 o ovtpnt ¥ OF LOOIC {2 Rt -m:' " ™ vae Ld 1 = ovrv :
PLH (3 | 7y % |~ -
homAo B Y =i ¢ L Al
] oA Bl o 5] n_ Bl w21 i > i LN
'PLH 3 1 o
TR from 1C 1o otpt ¥ 'T‘ P ) T | v HH o -
Pin Assignment ( Too View)
e B
e sty NS
® [ie][s1[rs [x:]iuiiniiloiigi positive logic: ' .
e tunctuon wble .
" -
T P D=
"155,L515% DUAL 2-LINE-TO-4LME ucoo'ocnmmuzu
| K33 IS8} IO KAL) HOTE: 1CC » messwred with owpts open, A, B, and IC mous st L3V, s
i 2C. 106 20 gty grovided.
1 For conduone shown as MIN or MAX, wee the sppnate velue cihed wder i <
W . e AL . aa A L
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54244 /74244  Octal Buffers/Line Drivers/Line Receivers

Schttky TTL Hgh- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power’ TTL
Packege Package Package Packege Package
Device Type Device Type Device Type Device Type Device Typ
C|PIMLF C|PIMLF C|P|MLCF C|P|MLCF mCPMCF
T SNSAL S244 Y T
L SNYAL 5744 M T ND
FAIRCHILD
MOTOROLA -
NS C - : -
PHILIPS
SIGNETICS
SIEMENS .
FUATSU I
HITACH
MITSUBISHS j
NEC
TOSHIBA - i
Elactricsl Characteristics SNS4LS244/SN74L.5244
shaolute mexinum ratngs over opersting free-aw tempersture renge Pin A . H
ignmen Top View
Supgty vollage, VCC W | Ooesung Wee-sr [ SnsaLS] s8°C to 125°C ssignment ( op )
Inoul voltage § $ SV |  temcware tsnge  fSNINLS] 0C 1o 10C
interemiier vollage §.8v Storaqe temperaiure ranoe 43°C 10 150°C @
r d opersting &
LSS54L5244 BN741.5244 UMt
' MIN NOM  MAX [MIN  NOM  MAX
Supoly_voltags, VCC 4 5 $.514 18 s 5250 v N
High-level Outpul current. tOH 12 . 18] ma ) [s] o1 [ fe) (alfa] fal 131 5 |
L ow-levet output current, 1QL ” 24| mA }
Opeeating hros-ar temperatse. T4 5% 125 0 o C
electrical charactoristics over recommended operating / /
free-air temporsture range {unless otherwise noted) / 1/// /
y SN74LS E é !
PARAI
ARAMETER TEST CONDITIONS WN TYP] MAX uMT g g
ViKW tigh-level mnpul voltage 2 v Bab O . . . ]
Vi Low-levet inout voitage 08 Vv - - =
VK lnput damp vaitage VEC =MIN. 1= - timA o3 hny SNBALE244 1) SNTALEA LU, M)
Hystoroma(VT « -VT ) VCC = MIN 02 0.4 v "
VCC*MIN,  ViH =2V,
VI =VILmas, (O = - ImA & At
VoK Migh-igvel oulput voliage v
VCC=MIN, ViH=2V, :
Vi, =0 SV, IOM = MAX
Ve ~MIN,  l1g =1tma (X1
VoL  Low-level cutput voltage =2V, v
ViU =V mex |G =24ma 0
lozn 2:,:3'.": 3'5“;,;“.’2;1".1; Vee o MAX  |vg=2 TV » s
Oticstate culpul current, Vi =2y, e
'0ZL  iow-tevel votiage sppiied Vi = Vi maz | Vo ~0.4v 2
vt VecMax. Vi o] ma
™ :,‘,"',':;:" inout aurrent, VAG *MAX,  Vpe2V 2 wa
e Low-ievel input currant VCC = MAX, Vig =0 4v 021 mA
lo‘ Short-orowt Mulput cutrent @ VEC > MAX 0 2251 mA
T . [
Outouts iegh vee Max AY 3_n
Svout ront Outputs low 18244 124 [ "
fee v oureen yeg Ovtputs coen "
oul 1] ~
Ssavies TS24 24 54
switching characteristics, Voo 5V. Ta 25C
PARAMETER TEST CONDITIONS MIN TYP MAX [NT
Propagation ostay trme, .
PLH e totegntevel output ! Ll
— Pronegahon dulay hine Gy =d%pF Ay -8470, 1”2 w| ns
g 10-igetevet Oulput See Note 2
W21 Oulout erade Time 10 tow level 20 3Bi ns
W2 Outout enatie (1o 10 gh tevel 3] 23] ns
Ovionst & sade e \
UL v o e CL wF AL~ R
OuAzs @ 3atne Lme See Note 2 \ N . . . |
SR L L : £
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54245 /74245  Octal Bus Transceivers with 3-state Outputs
Scholllsy TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
. Psackage Package Package Package P
Device Type Deovice T Device Type Device T Deovi ackage
c[PMEr Yt CTPIMEF Yo [ TPMEF YPo ICTPIMEF| 2V ™7 [eTrTmkr
Ti ot SNSAL S 248 b i 1]w
. y SH1eL 5243 b N
T
FARCHILD f—= o~ !
MOTOROLA ;
NS C H—
PHILIPS .
SIGNETICS 1
SIEMENS
FUJITSY
HITACH!
MITSUBISH
NEC .
TOSHIBA u
Electrical Characteristics SNS4L.S245/SN74L.5245 -
sbsolute maxkmum ratings over opergting free-sir tempersture renge
Supply vo'tage, VCC v Operating frae-av [SNS‘LS $5C to 128C
Input voitage v temperalire fane [snrecs 0C o 10T
Storsge temoeratre rane 65C w 150C
rec d operating b
SNSALS248 SN74L5248 B~ w4 »
MIN  NOM  MAX[MIN  NOM  MAX LIS LIS LIS LIRS eSS
Svoply vollage, VCC 4.8 S $5]4.7% s 52| Vv
High-level oulput owrrent, 10K -12 IS | mA
Low-leval outpul eurront, 10y (¥4 6| mA
Operaling free-air temperature, TA ~55 12% L] ] ¢ | L
electrical characteristics over recommended operating
free-air temperature range
SN74LS248
PAR R Wl Y 4 MIN TXP$ MAX et DabzBstsleUalsDada0
Vis thghrievel wmout vollaps ? v Ly [ L
Vi Low-tevel input vollage . o8| v ENSLE24E (N SNTALEIME U, M)
VIR Inout clamp volt 208 VOC=MIN, = —1nA -1 81 ¥V
Hysierems(VY o+ ~VT =) VoG =MIN .
A or B mout - Dm0 /
vee =MIN, ow=-3mA | 18 3¢
Vou  Higheievet outout voltage Vinety, v
YiL eV max | lom wMAX 2
vee =MiN oL = 12mA [ X]
VoL, Lowsevel outout voitane Vi =2V, v
VIL =ViLmar |ig =2emA 03
Otl-state output owrsent, -
'OIH  nahiavet voiage woned | vegmaax, |VOTRTY 9 - *
e Boat v »
tozL e ':'x preiiniy Vo =0.4v -2
B Inpul ourrent st Ao Vi=5 5V [ X
U maxom nout veitage [Gimer § | VCOTMAX YT o] ™
I Hughrievel tput current VEC =MAX, VIiHm™2.7V 20| w»A
T_ Low-level rnpul ourrent VOC “MAX, Vi =0.4V -8.2| mA
105 Short-crowt output ourrent VCC =MAX - 40 ~328 | mA
Towl, outouts tegh 43 10
1c¢ Swelyourrent Total, cultputsion | Voo =MAX, Outpuis ooen L2 0| na
Outputs st Mi-2 [ 9
switching characteristics, VCC 5V, TA 25C
PARAMETER TEST CONDITIONS MIN TYP MAX UMIT
Prooegation deisy bms, .
PLH - to-mghetevel output ' 12| e
[ Propagancn delay time,
PHL i to-iow-level output :L ":"’- A w2, ' 12| ne
®2L Output ensbie img 10 low level o0 Nots 2 14l 0| ns
®IL Output snable 1ms 10 high level . 2] Wi m
El Outint Gnable tme om low levet ' Cy =SoF. R =sirg, 18 7] re '
WHZ_Oulout disable time from hegh level | S8 Note 2 15 |

Bl £ or CONGTONS shown 88 MIN o MAX. use The scoromate velus ROesthed. LK LIGEEmENdtd Speralng condhone. ettt el




S pitbho

, m
5A3T4,/T4374 Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops
Schottky . TTL High-Speed TTL Low-Power Schotthy TTL Stendard TTL Low-Power TTL
Peckage ] | Packege Package Package Pacsage
Device T 1-—{ Device T Device T Device T Devi = al
TR T YT mler YPe e TR [M]cHl P e TRMIG] 2 T e Te Talo
T SNHSIN 7 SN 5314 3
. SN14SIN ) T SW14L 5174 a2 M
FAIRCHILD 7 %
MOTOROLA
NS.C
SIGNETICS 1 ST
SIEMENS ?
FUJITSU d -
HITACH - 11t - bl il o
MITSUBISH - :
NEC -+ 1T
TOSHIBA -t
Electrical Characteristics SNB4LS374/SN74LS374 | h - )
Pin Assignment (Top View)
absolute maximum ratings over operating free-air temperatures range @
Suoply voltegs, Voo V| Opersrng Hree-sa [swsars] -84T 10 128T @ % e w e e m omm
Ingut_voltage TV | tempwrsture range [swras 3T w 1T a][w]{u][n][w]{u]w]fo]je]]s f
Storege lempersiure range ~63T 1o 19T [ ] [ j [ ] l ‘J
reconvnend opersting conditions
SNS4LEIT7S SNTALSITA UNIT
MM NOM MAX [WiN_ NOM MAX) |
Supply voltsge, Voo [X] s ts]ams s sunl v T T T T e v T
Hgh-lavel output voltege, Vo -6 —~800 | mA 3 = =l e
Hagh-level ouiput owrem. Ion N 8] mA -
Widith of olock snabhng puise. Jron 15 3
- tw [Conl 18 s e SNEALEITG L) SNTALEIZ4 L, N)
Data hotd 1ime. Yoy 0t ot " SNBAMIIE (N SN4E374 (2, M}
Sewp time, tegio 201 21 ne
Operating free-ew temperatre, Ty - % [}.] 0 wn| T
electrical characteristics over recommended opersting free-ewr LEINE, 374
temperature range (uniess otherwise noted) PUNCTION TARLE
PARAMCTER TEST COMDITIONSS [MiN TYP] MAX [unT
v High-level wput voltage 4 v hndingd et [ ouTVTY
Vi Low-Wvsl mput voitags o8] v |_CONTRAOL :
Ingxt olsmg vollage Veg mMIN, 1= —1imA -15] v L t " ]
v Hioh-teve! Vog =MIN, ¥ ey, 1a a0 v L t 9 [
On  Hhatviewel ouiput voage Vi =Vy max, igy = MAX ) L L x Qg
Voo = MiN, " X x z
VoL  Low-evel output voutage Vi o2V, 10 = MmA 0.8 08} v
Vi =V max
\ Oftstate output current, Ve =MAX, Vip=2v, | .4 L)
OZH crvievat vottage agpbed yo=21.7v "
Olf-atate output current, Vee VAT, Vig=¥. N
102U opyigvel voltage sppued Vo= &V -0
" input ourrent at Voo MAK, Ve Ty 3.0 ma
MOXMUM Pt voitags
U Hegprievsl wout owrent Vee =AY, VALV nl .
Iy Low-level mpul ourrent Vo =WAY, V=31V -0 1) mA
Iog  Short-owowt output cwrent § | Vg =MAX - % (0] ma
Ve = UKY, -
icc  Suely current Output conuict st 43V t"‘ﬂ‘ n & e
switching charactaristics, Voo =8V, TaA=2%5C
G T0
pamaneTer | o | oureuT) TEST CONDITIONS MmN TYP MAX | UnY
_—'ﬂl » . ez
::L" Data Any O
b Cy =450F. A =847,
1pt 4 Clock or 13 n
ohL Aoy O See Noles 2 ana ) " Fy ~
tPIH Outpul 2 n
Pz Control Amr 0 . 2t n] ™
1Pz Output CL=%F. A =6, 2 il
1PLZ Control Am 0 See Note I [ n ~

1 For conditions shown 83 MIN o MAX, uee the a0proprisie vem apecsbed wnder 19COMBENcRd
OPeraINg CONGItNS.
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