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Abstract

The purpose of this project is to build up a system for transferring data by using

Pulse Code Modulation ( PCM ) technique wia fiber-optic link . In the PCM circuit ,

the IC used is ADC0820 which converts analog signal into digital signal and it also has

built in quantizing and sampling functions . In addition the IC number ADCO0832 is

used for converting digital signal into analog signal . A plastic optical fiber is used as a

transmission line , a light emitting diode is used as a transmitter and a photodiode is

also used as a receiver . It has been found that the system works under a bit rate of 200

Kbit/sec



AanTINlsEma

Yy
a =1 ] d ' |
Tassnuieuiez ldawsadiSegardasauysalld  Ssemnanutiomie
Y
MnyAnanine 11
YDUDLINT TR
= Y a L]
a1 wsan JldFlauazyndannedng
§ = aa aa = a o o °
HRLAT. ASFNA IarTNINaUAZKHA. 1TA 73 1A s Soundumzi
y
{ ] ° a ~ o 1
wazanuTIiasa1e i lnssummuiiduiagaie luaaed
8. ?ju 9191l 2Ys ﬁ"lﬁ‘;UQﬂﬂi ol Oscilloscope L1ag Function generator 11
[BouuIn
p.599% yMilsziaiy dmSuvioarii Project
a & 4 o o
AMANANT, Aeingy, aciwlsviuazaamey  dmSUT 109U, Hardware
4 9/ 4
Qunsalnniunde
AuIAY - AMTUNIR THANRIABUIN project Az Atz g
AUUINT ATV printer HP
gaiaignsdmiid laimganuould

gamevevsugauNeutaztissqnaui i d laaueun



uNAaee Inssunaumyl Ine
UNAALD 1ATINUAIAYNIHI890Y
nansssulszms
GEESIRTPAL
M3 UYAITN
= °
unH 1 unmin
v L o a
1.1 dagilszasa lumslassau sy
1.2 UseToaninlasy
' y
UNT 2 ANHULNUF UV
% 4 (] d
2.1 andaasuvesadauulivan v
2.2 uauduniu
2.3 nauiiueynin
2.4 ANUE WOINTS
2.5 MmyagRoULLUgIS wazgeen
2.6 NQUBITIUAG
2.7 @uletings
2.8 HUNBSADARINDIIDS
2.9 MIALTOUVOUNS HIUA
= A ) Y o
UnN 3 msdearsaedulovead
3.1 Wannmsvesn1saea1saelas
] f; d' v
32 gaulszneuiugiuresinisdeasalouag
3.3 duloviues
3
3.3.1 Inssadunuguveauduletiuas
3.3.2 nsinasuveuas luduloviwag
3.3.3 nuannsznevesgdayananmduleiues

3.3.4 wiavsudulotias

12
12

13
15
16
16
17
20
21



3.4 anugasvesdugnlussuumsdomsdaouas
3.5 noumsdedaauveuduloiuas

3.6 Yeaveamsaeasiduloudtiuas

:‘ a = 4
Unn 4 'iZTJ‘UE)EHnﬁﬂmﬂI‘ﬂﬁuﬂﬂ

4.1 uvasfuiauas
4.1.1 FIRMVBIANWININAY
4.1.2 WH LIRS FoUABYB LAY
4.1.3 uvasnulauee LED
4.1 4 uvasiuiarineudnmesialey
4.1.4.1 msdaseuasdionisnszqy
4.1.4.2 Population Inversion
4.1.43 nuiagldwenizes
4.1.5 ANUURNANYB AN AR LA
4.1.6 Mg ALYe Uaiwe T la Toa
4.1.7 alansuueyaes
4.1.8 Fiber Transmission windows
4.2 293391
4.2.1 MTOONULUAITILIAS
422 d’;uﬂszﬂauﬁ{ugmmmﬁadaum
4.2.3 mseenuuuAdLas lae 14 LED agedie
4.2.4 naoenuuuidanaslas laes lalsasdiesio
4.3 gulnsalfuues
43.1 AduIn1dlalen
432 Wlewdulnlilalen
433 oznaud W14 lalaa
4.4 puauiAvesginselFuuas
4.5 wesgUnsalsunas

4.5.1 esfunaauuIn1dla loa

25
26
27

30
31
32
28
37
37
38
39

41
41
42

R

50
5
52

56
58
59



452 1T UUAWUVDLIIA IS A Ton
unfi 5 noufiazndnn1sves PCM
5.1 WadIRaueg@du (PCM)
5.1.1 Pulse Amplitude Modulation ( PAM )
5.1.2 msugulae ( Sampling )
5.1.3 M3IATLAL ( Quantizing )
5.1.4 M3IHA ( Coding )
UNTl 6 MIAHINUAZNITORNILLINDS
6.1 MAA
6.1.1 29sa5 NdygnawnuadaaunILgy
6.12 1msudasdyanueuaeniludiaea
( A/D converter )
6.1.3 Buffer 90343 8 UM ag Buffer sHavvUTya 0l
6.1.4 wasilaeudoyanuuvumidueunsu(PIso)
6.1.5 Mastudaanaeesnudu loias
6.2 7R3
6.2.1 MITTUFYY RIS
6.2.2 1vsnldsudeyanuveynsuiiuaun(Sro)
623 21esasnduanumuqumaiy
6.2.4 1vsutlasdmnuadneaiilusuiann(D/A )
unfi 7 unagiilagvmaziuamad luilam
7.1 flymiinulussuy
7.1.1 MaTadaa e
7.1.2 WIS UT QYRR
7.1.3 WIIAANTY
7.2 wuamand Tuilgmluszuy
7.2.1 NesaAda RIS

7.2.2 NITTUT QYIS

60

63
63

65
65

67

68
70
71
73

74
75
76
78
83
83
83
83
g3
83
83
83



7237399501951
o 4 a a rd
AMANUIN G(’J'mgammnmmqﬂﬂsmmamaﬂ‘nmuﬂﬁ

BN 91999

83



nsigysll

317 2-1 uarAsdnuaE AU VoL
gﬂﬁ 2-2 s iiiansHnmazians as oy
317 23 (2) msazfounuugidn, o, <u,

(b) MsazReuUULYGgenn,n >n,

(¢) Msazfoundumua, n, >>n,
3171 2-4 iermamadavasveadulouas
317 2-5 e siumevesaemoludu ot uea
3 ﬂ“?l 2-6 LA Acceptance Cones
317 3-1 erantsveives T IR Ty
31 32 uamfhuﬂs:ﬂauﬁugmmm3zwmsﬁ‘aﬁmé’uiﬂﬁmm
U7 33 tans Tnssairaiugmveuduloum
7107 3-4 nanemsHnIMYs AN
3171 3-5 werasms Fmve s sA A
31071 36 udtentsindenivestaeme i
7107 37 e @unmevesiaemeludu loviues

¥ ¥

5107 3-8 namsaainvnasvsadu lsuas s aaridutiula

u

)}

h.

e

v o w 9y o A v o
1UN 3-9 uarmdeiiiamuavenduloiuaesianetisduy
= ¥ o a @ oA
31U 3-10 namsuuameve s luunudu e umssiansiigaluy
Pel

3 4 : a1 4 ] =]
710 4-1 uamsFaiGanuazaiaaevesnauuivan el

=5

3-11 uapansgadoa1nms Inssedu lodues

11 42 yaasmsdsumsussninaundnvssalaaiuves LED

uazirdineusnAesawes
114 4-3 yamsmsdeamennunass udauasgidu lovuas
119 4-4 naasdnvargmsyiieuees LED

5 e e é v °
114 4-5 namsszAuNdruyeIaIs s

10
10
14
15
17
18
19
19
22
23
23
24
26
30

31
32
33
35



JUN 4-6 uaAIdnYMTNTA WAV LED
719 4-7 ueraansasuuaaved LED U edge-emitter diode
77 4-8 uerae lnszunsuyesms dassuaanuuaieg

4 g a a o 4 4
JUN 49 uarasiu VBN IsIAMEiaeuAnAeS @IS

4 v o J v @ o w i
319 4-10 usmsn T duRUsveInTzUATUAUMA e Las L aBY

z‘ﬂ‘ﬁ 4-11 L9 Fiber Optic transmission windows

717 4-12 uamsaulsenovlunsdedyanardulosiuas

717 4-13 ietned i TouReN S TIVEIRIEN

7107 4-14 usraeanasduegtedied M3y LED source

3107 4-15 uanaas Tuvesaiweslaleauyuetnasn
71071 4-16 ugarasduveumaeslaleauuuasaoa

gﬁﬁ 4-17 URAIANYULYBY Depletion Zone

3107 4-18 LaMedNYBZYBY PN photodiods

9107 4-19 uersdnuaiz Tns 1319989 PIN photodiode

314 420 uepsdudszansmsganaunaas

71071 421 uaasTaseadrevesezamand T 1da Ton
3171 422 inaussdu Iihddleuuagns sua W14
71071 423 waasudon Inezunsuvesisassuna

7171 4-24 uaRAs 99T UL YRS PIN A% PN photodiode
7107 4-25 uamsuden1AvZUNSY PIN-FET receiver circuit
7107 426 naAareas fonwvez e mF W 14 A Toneeredio
71071 5-1 nszvumsdsiauas aeasfavessTUY PCM
Uit 52 suuansdya i PAM

U 53 s dmszay

717 6-1 ustmeszuy peM Al eenuulu Tassaud
gﬂﬁ 6-2 199393 Ny RN LA FaaNaRIUnY
31/ 63 resulasdaanaeuaemiuainea

11 6-4 dyanuaiuguves ADC 0820

36
37
38
39
40
43
45

48
49
49
50
51
53
54
55
57
58
59
59
60

63

65
67
68
69

70



317 6-5 7995 Buffer IHavUIUd Qa0
317 6-6 1395 PISO

v o

U7 6-7 naasesdudyaana

U7 6-8 nansreesSudyaaes

717 6-9 uaae993 SIPO

;ﬁﬁ 6-10 uAAII993 ad ndyanunIuguaaiy
317 6-11 nraeaasulasdsneadiuenaen
714 6-12 uansdyanentaendunn

31U 6-13 uanedeyayins Frame Yoyaduda
7107 6-14 uaAFEyey 0! Frame Soyad Sy
71 6-15 ndnedayanaewaenE Yy
gﬂf; 6-16 ueraegilgUnsaiduninds

3107 6-17 udnegdunaaidmmedy

317 6-18 uarmsgUnseisu-dedaanauas

71
72
73
75
76
77
78
79
79
80
80
81
81
82



UYAITN

AN 2-1 LAAINUILUDINIWDLUAZAWIIAAY
A137199 2-2 LAAIYIINITHINTUYBUARZALD
MIWN 2-3 uaasmastiiniveiag

4; lc; c;d %
A3 1N 4-1 HAAITIANYN 3a 1102 Sa NUAIUdALY

= =1 wa dar
MINN 4-2 uamensiSoumeunuauiavegunsaisuas
A15199 4-3 uaaemsidSeuisudTuuas yHan199

AT 19N 5-1 IR A IS UUUETIUM

34
58
62
66



=
unni

unn

Y 4 a [ o o o -4
luilsgiiuszuumsdoms Iduniunumineiuiiadsz s iuveauyud

2 A /Y A 4 v 1 & o q ¥ 2
!,5']ll']ﬂ‘Uulu@Q‘l]’lﬂiﬂéﬁUﬁﬂQUﬂWi!lﬂﬂlﬂﬁﬂU%ﬂHﬁﬂT)ﬁWiﬂuﬁﬁ@ﬂna']ﬂ'ﬂﬁlluyﬂ

4 a 9 4 4 Aqy a A A
Wﬂ'lﬂ'lil‘ﬂilzﬂﬂﬂulﬂiﬂﬁuE)'ﬂal‘]falUﬂ'liﬂﬂﬂ’E]C‘T’E]ﬁ‘]iLWBLﬂHﬂTﬁﬂ’ﬂUfﬁJBQﬂ’N&J

o

v JE S a v o ' ¥ ' y Y,
ﬂﬂ\iﬂ’]iu5]\711fniﬂﬂﬂullazwmu'IE'L‘!L‘U‘Uﬂ’]iﬁ\iﬁiyfuu']ﬁuﬂlﬂy‘aWWUﬂWQLﬁuiﬂllﬂ?u']

=2

1er9 ( optical fiber ) Lﬁazﬂummﬂﬁ'ﬁgﬂuﬂmsumuﬁtﬁﬂmﬂﬂszmumsﬁ'q%gma

o a -y o Y
e unatdanisyegaanuy PCM Wunldlunsdadygnaudoyalulnssamil %

rlilszTomnimnlumsdemsluthyiuiazeuins
1.1 Yagilszasalunmsiilnsenuiisy

1. ey manms damsuazms Iwaudu lendniuasluszuudoas
2. werny s 1smatiansvegaadyimuuuRad IRauegadu (PCM )
luszuudedmanaues

4 Y & A Aq Y a o A Y
3.maﬁsnmsmuaﬂmmmmmaﬂmﬂﬂigtgm LLUHWﬁﬁIﬂﬂﬁ@ﬁm%u

QJ

(pcM ) a1l unsdsdaanadeuarunaduleudiias

1.2 dszTarunlasy

° ¥ Y o = Sy o
1. il landnmsvivnnuasnguveauduleviues
Y [ L= »
2.1 landnmsuazNguHues Pulse Code Modulation (PCM )
d’ ° Y (9 T o Ady o
3. s eI W LAsHANA1N e Ina1svh Tnseaudl T Wamn

nazdlszyna 1 luFimlseiriula



I
unn 2

GRS TITE SIRTERITEE

oA o Y aq o = y g 3 > Y
ﬂ@uﬂﬁ'm:'fn']ﬂﬁ']ﬂHﬂi%ﬂ'ﬂl‘ﬂﬂIuiaﬂﬂ’mﬂ']‘huﬁuiﬂu'ulﬁquu ISRE MY

anunlaluSesveuasldaFdoneu

2.1 miaasuvssnauuaran Wi

o A [ Yy a & A 1 d
nquaauutman Iihldesunelusesvesaslasuaauiuniuuiivan
Inhaidaniis Tasgndanis Baemilansuaduuiman il ( electromagnetic

spectrum ) AIIUATTN 2-1 FUzuaaInwusnsIadmiuaud uaza e

A
faY

A1579 2-1 UAASHUIBYBIAILD LD ANUITINAY

Frequency Designations

10" Hz terahertz THz
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10° Hz kilohertz KHz

Wavelenght Designations
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10" m nanometer Nm
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Photo wavelength | Responsivity | dark current | rise time | operating
detector (nm) (A/W) (nA) (nS) voltage (V)
Si P-N 550-850 0.4-0.7 1-5 5-10 20-40

Si PIN 850-950 0.6-0.8 3-300 1-5 5-40
InGaAs PIN | 300-1500 0.8 10-30 1-3 5-40

Si APD 650-900 7.4-100 1 03-2 60-120
photo TR 800-900 70 25-100 5-15s | 10
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FEATURES

- Mates with Standard, 1000 um Core,
Plastic Fiber Cable
Intemal Micro-lens for Efficient
Coupling
* Inexpensive Plastic Connector
Housing
< Connector-less Interface
« Interference-free Transmission from
Light-tight Housing
= Simple Fiber Termination and
Connection
= Excellent Linearity

APPLICATIONS

Household Appliances
Power Electronics
Optical Networks
Medical Instruments
Automotive Electronics
Audio Systems
Electronic Games

DESCRIPTION

The IF-E91A and IF-E91B are the
infrared LEDs in Industrial Fiber Optics’
family of low-cost, medium-frequency,
short-distance fiber optic emitters and
detectors. Each emitter and detector
consists of a PVC housing, an intemal
active element such as.an LED or
photodetector and a cinch nut to hold the
fiber in place. The PVC housing retains
the active element and the cinch nut
while optimizing coupling between the
active element and the jacketed 1000 pm
plastic fiber.

Working with this family of fiber optics is
simple: No special tools or training
required. Only a sharp knife or razor
blade is needed to terminate the plastic
fiber. When the fiber is inserted in the
emitter or detector, tighten the cinch nut.
Thereafter, the fiber can be removed
simply by loosening the nut.

E91 A
E91 B

Blue dot on package
Green dot on package

1. Cathode
2. Anode

Maximum Ratings (T 4=25°C)
Operating and Storage

Temperature Range (T op, T STE)--wwrwrsmemmeeresuemmmmmmicinnnens -40° to 85°C
Junction Temperature (T §) e et ee e ssecccennes e o 85°C
Soldering Temperature
(2mm from case bottom) (T ) LE5S.ceiiiiiiiciicimeneenee e 240°C
Reverse Volage (VR)-- e teeceasmrrammeessssmesess st seasemenennmsanens 3V
Power Dissipation (Por) Ta=25°C... 100 mW
[Oe-rate ADOVEZESC.. M L e e B B 1.33 mW/°C
IF-E91TA |IF-E91B
Forward Current, DC (Ig)ceceeciccriaanaaieas 50 MA. e cceaeeene 100 mA
Surge Current (lggi) t€10 psec cceennnne 2 <RI LS 2A
Characteristics (T 4=25°C)
Parameter Symbol | IF-E91A | IF-E91B | Unit
Peak Wavelength AogaK 950 880 nm
Spectral Bandwidth, 50% Iyax | Ax 40 80 nm
Output Power Goupled into ®min 50 100 iy
Plastic Fiber (1 mm core
diameter). Distance lens to
fiber <0.1 mm, 10 cm polished
fiber, Ig.=100 MA
Switching Times (10% to 90% | t,, t 1.0 0.5 ps
and 90% to 10%) (R =47 Q,
le=10 mA)
Capacitance Co 25 25 pF
Forward Voltage (Ig=50 mA) Vi 1.5max | 1.7 max | V
| Temperature Coefficient, Aogagk | TCh 0.3 03 nm/K




RV A T R e e
DUSTRIA - e DO
iPEASTICEIBER:OPRTIC:PHOTODIO
L RISy TR ST b N3 i A AT Y R e SR
FEATURES
« Mates with Standard, 1000 pm Core,
Plastic Fiber Cable
- Intemal Micro-lens for Efficient
Coupling
- Inexpensive Plastic Connector
Housing
< Connector-less Interface
- Interference-free Transmission from
Light-tight Housing -
 Simple Fiber Termination and
Connection
e Excellent Linearity
APPLICATIONS
Household Appliances
Power Electronics
Optical Networks
Medical Instruments ;: éraut}r?gde Yome fidd on package
Automotive Electronics
Audio Systems
Electronic Games Maximum Ratings (T 4=25°C)
Operating and Storage
DESCRIPTION Temperature Range (T op, T STG) -« rww-sesmmrarerasaseacaseesaananns -40° to 85°C
The IE-D91 is the active photodiode Jungtxon Temperatige T o2 .e.0ed b BB s 85°C
device in Industrial Fiber Optics’ family Soldering Temperature
of low-cost, medium-frequency, short- (2mm from case bottom) (Te) te55h Ao et s 240°C
distance fiber optic emitters and Power Dissipation (P1or) TaA=25°C ..ottt 100 mW
detectors. Each emitter and detector DetratelAbove 253G T T Mo 1. S0 Ao om o i 1.33 mW/rC
consists of a PVC housing, an internal b .
active element such as ar? LED or Charagtefistics{[»=25"C)
photodetector, and a cinch nut to hold Parameter Symbol | Value Unit .
the fiber in place. The PVC housing Maximum Photosensitivity Apeak 850 nm
retains the active element and the cinch
nut while optimizing coupling betwean Spectral Bandwidth {S=10% of Smax) | AL 400-1100 | nm
the active element and the jacketed Rise and Fail Times (10% to 90% te, b 5 ns
1000 pum plastic fiber. and 90% to 10%) (R =50Q,Vg=20V,
Working with this family of fib tics i 22850 nm)
wi IS iamily of 1iber opucs Is >
simple:gNo special too¥s or trainir?g Fotal Cagagtance G 4 pE
required. Only a sharp knife or razor Responsivity @ 860 nm R 0.4 HAUW
blade is needed to terminate the plastic Slaadarr 0.2 HARW
fiber. When the fiber is inserted in the Dark Current (V g=30 volts, Eg=0) Io <60 nA
emitter or detector, tighten the cinch nut.
Thereafter, the fiber ::;an be removed Rensrse Beeskdown Violiade bl = L
simply by loosening the nut. Forward Voltage Vi 1.2 v
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3 ® )/ Fiber termination instructions:
3o / \ . :
R 1. Cut off the ends of the cable with a single-edge razor
E / blade or sharp knife. Try to obtain a precise 90-degree
Z 2 ¥ angle (square).
= 2. Insert the fiber through the locking nut and into the
10 connector until the core tip seats against the intemal
5 micro-lens.
e N A ah o e 3. Screw th ector locking nut down t
. Screw the connector ing nut down to a snug
A - ity - o fit, locking the fiber in place.

igure 2. Typical detector response versus wavelength. Figure 3. Cross-section of fiber optic device.
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TLCO820A, TLC0820B, ADC08208B, ADC0820C
Advanced LinCMOS™ HIGH-SPEED 8-BIT ANALOG-TO-DIGITAL
CONVERTERS USING MODIFIED "FLASH" TECHNIQUES

02873. SEPTEMBER 1986 - REVISED FEBRUARY 1389

® Advanced LinCMOS™ Silicon-Gate ALL TYPES ... DW OR N PACKAGE
Technology TLCO820_M ... J PACKAGE

. ) (TOP VIEW)
® 8-Bit Resolution

anLG in (v U200 vee
(Ls8) 00 (] 19(JNC

©® Parallel Microprocessor Interface 01 18] OFLW
17[]07 (MSB)
1606

Jos

14[] 04
13(JTs

12[J REF +

[ REF -

@ Differential Reference Inputs

® Conversion and Access Time Over SiE
Temperature Range
"Write-Read Mode . . . 1.18 us and 1.92 us
Read Mode . . . 2.5 us Max

3
B
pel
o
<
M M
W W N WU A LN
&

® No External Clock or Oscillator Components INT
Required R . GND

=

® On-Chip Track-and-Hold TLCOB20_M . . . FK PACKAGE

® Low Power Consumption . . . 50 mW Typ TLCO820_I, TLCO820 _C . .. FN PACKAGE
ADC0820 Cl. ADC0820 _C ... FN PACKAGE
® Single 5-V Supply (TOP ViEW)

@ TLC08208 is Direct Replacement for
National Semiconductor ADC08208/BC and
Analog Devices AD7820L/C/U; 3
TLCO820A is Direct Replacement for
National Semiconductor ADC0820C/CC and
Analog Devices AD7820K/B/T g§

description \WRFli
MODE
The TLCO820A, TLCO08208, ADC08208, and R0

ADC0820C are Advanced LInCMOS™ 8-bit
analog-to-digital converters each consisting of
two 4-bit “*flash’’ converters, a 4-bit digital-to-
analog converter, a summing (error) amplifier,
control logic, and a result latch circuit. The
modified "*flash’’ technique allows low-power NC“/No internal“connection
integrated circuitry to complete an 8-bit

conversion in 1.18 us aver temperature. The on-

chip track-and-hold circuit has a 100 ns sample

window and allows these devices to convert

continuous analog signals having slew rates of

up to 100 mV/us without external sampling

components. TTL-compatible three-state output

drivers and two modes of operation allow

interfacing to a variety of microprocessors.

Detailed information on interfacing to most

popular microprocessors is readily available from

the factory. -

IN

2
e
4}
]
L
%2}
@
]
]
@

DO (LSB)

ANLG
vee
NC

OFLW

D7 (MSB)
06

pl3

D4

@ S
il
z

The M-suffix devices are characterized for operation over the full military temperature range of —55°C
to 125°C. The I-suffix devices are characterized for operation from -40°C to 85°C. The C-suffix devices
are characterized for operation from 0°C to 70°C. See Available Options.

Advanced LinCMQOS is a trademark of Texas Instruments Incorporated.

PROCUCTION DATA docaments ceatain information ’
curreat 23 of publication date. Products canform to ],
specifications per the terms of Texas Instruments T

standard warranty. Production processiag does act

) A XAS 2-18°
necsssanty include testing of all parameters. lN STRU M E NTS

POST OFFICE BOX 655012 * DALLAS TEXAS 75265

Copyngnt I 1386. Texas Instruments incorporated
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'LCE]BZOA, TLCO8208B, ADC0820B, ADC0820C
\dvanced LinCMOS™ HIGH-SPEED 8-BIT ANALOG-TO-DIGITAL
'ONVERTERS USING MODIFIED "FLASH" TECHNIQUES

AVAILABLE OPTIONS

SYMBOLIZATION' OPERATING TOTAL
PACKAGE TEMPERATURE UNADJUSTED
DEVICE
SUFFIX RANGE ERROR
TLCOB820AC OW, FN, N 0°C to 70°C =1LSB
TLCQ820Al oW, FN, N -40°C to 85°C =1 LS8
TLCO820AM OW, FK, J. N =5EEC.t0 T264C =11LS8
TLCO8208C OW, FN. N 0°C to 70°C =0.5LS8
TLCO8208BI oW, FN, N -40°C 10 85°C =0.5Ls8
TLCO8208M oW, FK, J, N -55°Ct0 125°C =0.51Ls8 j
ADC08208C OW, FN. N 0°Cto 70°C =0.5 LS8 |
ADCO08208CI | OW, FN, N -40°C to 85°C z0.5 LS8
ADCO0820CC oW, FN, N 0°C to 70°C z1LS8
ADC0820CC! | OW, FN, N -40°C to 85°C =1 LS8

in many instances, these ICs may have both TLCO820 and ADCQ820 labeling
on the package.

unctional block diagram

(12) 4-8IT FLASH
o b ANALOG-TO- |, .-
REF - DIGITAL 2t ———— OFLW
CONVERTER 2
(4 MSBs) L2 50 iLse) )
4 (3) 01
(4)
| aarT OL‘i:_"CL: =~ 02
DIGITAL: 3 8 ;4
1 TO-ANALOG T S <o, | oiaimaL
< i QUTPUTS
CONVERTER A3k D4
1s oo
4-8IT FLASH (6 g6
ANALOG-TO- i -
E DIGITAL - ——— 07 (MsB) J
1 CONVERTER
G i D (4 LSBs)
7
Mmooe 2
b 6)
WH/RDY - +—> TIGUVG 9
a3 AND iNT
S CONTROL
__ 8
AD

. TexAs ‘Q’
INSTRUMENTS

POST QFFICE 80X 655012 + DALLAS TEXAS 75265



TLCO820A, TLCOB20B, ADC0820B, ADC0820C
Advanced LinCMOS™ HIGH-SPEED 8-BIT ANALOG-TO-DIGITAL
CONVERTERS USING MODIFIED “FLASH" TECHNIQUES

i DESCRIPTION
NAME NUMBER

ANLG IN 1 Analog input

s 13 This input must be low 1n order for RO or WR to be recognized by the ADC.

00 2 Three-state data outout, bit 1 (LSB)

D1 3 Three-state data output. bit 2

02 4 Three-state data output. bit 3

03 5 Three-state data output. bit 4

Da 14 Three-state data output. bit 5

0S 15 Three-state data output, bit §

08 16 Three-state data output, bit 7

07 17 Three-state data output, bit 8 IMSB)

GND 10 Ground

iNT 9 in the WRITE.READ mode, the interrupt output, INT. going low indicates that the internal count-down delay time,
tgunt)- 1S complete and the data result s in (he output 1atch. tgyay) IS typically 800 ns starting after the nising
edge of the WR input see operating charactenstics and Figure 3). If RO goes low prior to the end of tdtint).
INT goes low at the end of tgR and the conversion resuits are available sooner (see Figure 2). INT is reset by the
nsing edge of erther RD or CS °

MODE 7 Mode-selectioninput. It s internally tied 1o GNO through a 50 A current source. which acts ke a pull-down
resistor
READ mode: Occurs when this input is low
WRITE READ mode: Occurs when this input 1S hign

NC 19 No internal connection

OFLW 18 Normally the OFLW output 1s a toqical high However, i the analog input is higher than the VRgg , . OFLW
will be low at the end of conversion. It can be used 1o cascade 2 o more devices toaamprove resolution (9
or 10 titsy

a0 8 In the WRITE READ mode win TS law. the 3 state data outputs OC through D7 are activated when RD goes
low RD can aiso be used 1o increase the conversion speed by reading data pnor to the end of the internal
count down delay e As g eesult, the data teansieered to the oatput latch s latched alter the talling edge of RD.
In the READ mode with CS low | the Lonvees-on starts with RD going low. RD also enables the three-state
data outputs upon completion of the conversion The RDY nutout going into the igh-impedance state and
iNT going low inaicates completion of the conversion

REF 1 This input voltage 1s placed an the bottom of the resistor ladder

REF - 12 This input voltage is placed on the top of the resistor ladder

Vc@ 20 Power supply voitage i

WHR RDY 5 In the WRITE READ mode with CS low, the conversion s siarted on the falling edge of the WR input signal

The result of the conversion s strobed into the outpul 13ten alter the internal count-down delay time. tq(ny).
provided that the RD input does not go low pnor 1o this ime tyny 1S approximately 800 ns

In the READ mode. RDY lan open dram outpul! will go iow atter the faling eage of CS. and wilt go into the
nigh impedance s{ate when the Conversion is 5trobed into the output latch. Itis used to simpilly the interface

10 4 MICIONIOCEsSSOr system

TEm&s‘y

N

Nata Sheets

INSTRUMENTS =Rl
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£ R0 ARRGTY (25 TTxas 76255



TLC0820A, TLCOB20B, ADCO820B,

ADC0820C

Advanced LinCMOS™ HIGH-SPEED 8-BIT ANALOG-TO-DIGITAL
CONVERTERS USING MODIFIED "FLASH" TECHNIQUES

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

it T Tt S )

EXAS
INSTRUMENTS

POST QFFICE BOX 655012 » DALLAS. TEXAS 75265

TLC0820__1 | TLCO820_C
TLCOB20_M UNIT
ADC0820__CI | ADC0820__C
Supply voltage, Ve (see Note 1) 10 10 10 A\
. -0.2 10 -0.2t0 -0.2t0
Input voltage range, all inputs (see Note 1) v
Vec~0.2 Vee +0.2 Vce+0.2
-0.2tw0 -0.2t0 -0.2t0
Output voitage range, all outputs (see Note 1) v
Vee+0.2 Vee +0.2 Vee+0.2
QOperating free-air temperature range -55to 125 -40 to 85 0to 70 °C
Storage temperature range -65 to 150 -65 10 150 -65 10 150 °C,
) Case temperature for 60 seconds: FK package 260 °C
Case temperatura for 10 seconds: FN package 260 260 °C
Lead temperature 1,6 mm (1/16 inch) from case
300 °C
for 60 seconds: J package
Lead temperature 1,6 mm (1/16 inch) from case
260 260 260 °C
for 10 seconds: OW or N package
NOTE 1: All voltages are with respect to network ground terminal, pin 10.
recommended operating conditions
TLCO820_ ) TLC0820__C
TLC0820_M
. ADC0820__Cl1 ADC0820_C UNIT
MIN NOM MAX MIN  NOM MAX MIN NOM MAX
Supply voltage, Vcc 4.5 5 8 4.5 ) 8 4.5 5 8 \
Analog input voltage -0.1 Veg-01 | -0.1 Vee+0.1 [ =0.1 Ve +0.1 Vv
Pasitive reference voitage, VRgF + VREF - Vee | VReF - vee | VRer - Vee %
Negative reference voltage, VRgF - GNO VRer +| GNO VRer+| GNOD VREF + \
High-level inpud Veg = 4.75 V| T3, WR/RDY, RO 2 2 2 v
voltage, ViH 10 5.25 V MODE 3.5 35 3.5
Low-level input] Vee = 4.75 V| T3, WRIRDY, RD 0.8 0.8 0.8 .
voltage, Vi to 5.25 V MOOE 1.5 1.5 1.5
Delay to ne .t
elay ) 0 next conversion, t4(NC) 500 500 500 -
(see Figures 1, 2, 3, and 4)
Delay time from WR to RD in write-read made, . P s
tywR (see Figure 2)
Write-puise duratio te-read mode, !,
nte: PU 3@ duration in write-read m wW 0.5 50 0.5 50 0.5 50 us
(see Figures 2, 3, and 4)
Operating free-air temperature. Tp -55 125 -40 85 o] 70 ¢,
I‘
-192



TLCO820A, TLCOB20B, ADC0820B, ADCO820C
Advanced LinCMOS™ HIGH-SPEED 8-BIT ANALOG-TG-DIGITAL
CONVERTERS USING MODIFIED “FLASH" TECHNIQUES

electrical characteristics at specified operating free-air temperature, Vcc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITONS MIN TYP! MmaX | UNIT
Yeg =415V, Full range 2.4
. o4 = =360 uA
VoW High-level output voitage Any D, iNT. or OFLW v
Vee = 475V, Fuii range 4.5
o4 = - 10 uA 25 °6 4.6
Ty Tsiewe: aopigiical Any D. OFLW. INT, vVge,= 5.25 V. Full range 0.4 i
or WRIRDY oL = 1.6 mA 25°C 0.34
C3 or AD Full range 0.005 1
T Full range 3
H High-level input current Vi = 5V 29, C 0.1 0.3 nA
T Full range 200 -
25°C S0 170
L Low-level input current 5y W Vi = 0 Full range -0.005 -1 uA g
or MODE q
Vo = 5V Full range 8 -g
Off.-state (high-impedance p 2586 0.1 0.3
oz Any D or WR/RDY nA [}
state! output current Vo -0 Full range -3
25°C <01 =03 Ly
CSats5 V., Full range 3 ¢
Vi =5V 25°C 0.3 -
i LRl U C3 a5 V. Full range 3 &
Vi 0 29" 6 -0.3
Any 0. OFLW. INT. Full range 7
or WR/RDY EARA 25°C 8a__ 14
LML Full range -6
lgs  Short-circuit output current | Any O or OFLW 755G % 5 mA
= Mor+d Full range =4S
250 C' 576 -9
Full range 1.25 6
Ry Reference resistance 25°C T 23 53 ki?
CS. WR'RDY, Full range 15
‘g e g ang AD 210V 25°C > g ™
Any digital S
C, Input capacitance ANLG IN Full range a5 oF
Co Qutput capacitance Any digital Full range 5 pF
TAll typical values are at Ta = 25°C.
TEXAS +3
2-19

INSTRUMENTS
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T_C08204, TLCOB820B, ADC08208B, ADCG820C
Advanced LinCMOS™ HiGH-SPEED 8-BIT ANALOG-TO-DIGITAL
CONVERTERS USING MODIFIED "FLASH" TECHNIQUES

operating characteristics, VCC = 5V, VREF+ =5V, VREF- =0, ty = tf = 20 ns, Ta = 25°C
(unless otherwise noted)
TLC08208 TLC0820A
PARAMETER TEST CONDITIONS ADC08208 ADC0820C unIT
MIN TYP MAX MIN TYP MAX
Supply volitage
KSVS PepyuoTeg Voo = 5V 2 5%, Ta = MIN to MAX L1186 =14 =116 =14| LSB
sensitivity
Total unadjusted error | MODE pin at O V., Ta = MIN to MAX 172 11 LS8
Read mode
tconvR . MODE pin at 0 V, See Figure 1 1.6 255 1.6 2:8 us
conversion time
Internal count- MODE pin at 5 V., CL = 50 pF,
28 tainn ) § 2 800 1300 800 1300| ns
down delay time See Figures 3 and 4
Y t R lconvR fconvR  tconvR
/ t Access time from ADL | MODE pin at O V. See Figure 1 o
=i [ i 9 <20 -50 220 w50 | ™
\i MODE pin at 5 V, Cy = 15 pF 190 280 190 280
t Access time from RDL | t <t 2
Yot dWR < fd(iny CL = 100:0F 210 320 210 320 ™
N See Figure 2
O MODE pin at 5 V. Cy = 15 pF 70 120 70 120
D t Access time from ROL | t > t4(i
D |82 - dWRY 'aligy) CL = 100 pf 90"~ 150 % so| ™
B See Figure 3
s GINT Access time from INT!| MODE pin at 5 V. See Figure 4 20 50 20 50| ns
RL = 1kQ, CL = 10 pF,
tgi Disable time from ROt 70 95 70 <k}
dis - See Figures 1, 2, 3, and 5 e
Delay time from MODE pin at 0 V, Cy = 50 oF,
t 50 100 50 100
9RDY =3, 10 ROV SenRigure. ) ns
Delay time from CL = 50 pF,
t 28, 225 125 225 ns
dRlp RDT 1o iINTT See Figures 1, 2, and 3
Delay time from MQDE pin at S V. t <t :
, Y et iy & dWR F=dlighl 200 290 200 290 ns
RD! to INT! See Figure 2
Oel f MODE £:8V5 Ci - 50 pF.
h W N\l - 5 E 175 270 175 270| ns
WRT1 to INT? See Figure 4
Slew rate tracking 0.1 0.1 Vius

! Total unadjusted error includes otfset, full-scale, and lineanty errors.

2-194
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TLCOB820A, TLCOB20B, ADC0820B, ADCR820C
Advanced LinCMOS™ HIGH-SPEED 8-BIT ANALOG-TO-DIGITAL
CONVERTERS USING MODIFIED “FLASH" TECHNIQUES

PARAMETER MEASUREMENT INFORMATION

—
=3 I !
B | N\ =
—tconvR |
00-07 --—--—:— ———————————————
——tor—  — tdis
FIGURE 1. READ MODE WAVEFORMS (MODE PIN LOW)
AN ¥y At Wed ———1= .
| |
tw —r__ul , W
WR/RDY —\_f WR/RDY _U Sk_
‘dWR—ﬂ—DlQ—‘d(NCI-—" i ‘d(Nc)—DQ
._ | A28
RO 5‘ j‘ D
|
a— = | L_,dwg T
l L | ,‘_
iNT | I ' INT | :k f
tdlint) Se——— 5 _,{ k_ L4RIN f‘-—‘d(mn-—-bf ‘ l
S - ST sem mmmem—eooao- gy TR
LRI— - Ly taR2 |t—
1 -—)1 — dis tdis L—

FIGURE 2. WRITE-READ MODE WAVEFORMS
(MODE PIN HIGH AND tgwR < tdint)]

FIGURE 3. WRITE-READ WAVEFORMS
[MODE PIN HIGH AND tqwR > td(int)]

D Of
d

0
Low

|
WRIRDY —\_ﬂl

41 ‘dWIH '

/

‘d(NCl

gﬂ——-‘ax.nn—_ﬁ !nQ—‘alNT

00-07

DATA
VALID

FIGURE 4. WRITE-READ MODE WAVEFORMS
(STAND-ALONE OPERATION, MODE PIN HIGH, AND RD LOW)
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TLL0820A, TLCO8208, ADCO8208, ADC0820C
Advanced LinCMOS™ HIGH-SPEED 8-BIT ANALOG-TO-DIGITAL
CONVERTERS USING MODIFIED “FLASH" TECHNIQUES

PARAMETER MEASUREMENT INFORMATION

TEST CIRCUIT

v -1
TLCO0820 cc CL = 10 pF
OR ‘
T
ADC0820 Vee — gy
—{RD . | 30%
INPUT DATA AD 14 50%
cs OUTPUT GND lm%
GN -—-N dis ‘K—
k” VOH
DATA 90%
OUTPUTS
' 1 GND
E tp, = 20 ns
I CL - 10 pF
TLC0820 .
OR Vot Tl 4
ADC0820 1 K2 G0 | £90%
= . 1Y £ 50%
INPUT ——|RD - 1 4 :10%
== ouTPUT
s Y N o
G VEC ——-—-————-:
DATA ‘
OUTPUTS -
VoL 1
1 t, = 20 ns
Dn = 00...D7

VOLTAGE WAVEFORMS

FIGURE 5. TEST CIRCUIT AND VOLTAGE WAVEFORMS
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TLCO820A, TLC0B20B, ADCO820B, ADC0820C
Advanced LinCMOS™ HIGH-SPEED 8-BIT ANALOG-TO-DIGITAL
CONVERTERS USING MODIFIED “FLASH" TECHNIQUES

PRINCIPLES OF OPERATION

The TLCO820A, TLCO08208, ADC08208B and ADC0820C each employ a combination of "'sampled-data’’
comparator techniques and “flash’’ techniques common to many high-speed converters. Two 4-bit **flash’’
analog-to-digital conversions are used to give a full 8-bit output.

The recommended analog input voltage range for conversionis —0.1 V to Vce +0.1 V. Analog input signals
that are less than VRer — + %2 LSB or greater than VRgp+ - % LSB convert to 00000000 or 11111111
respectively. The reference inputs are fuily differential with common-mode limits defined by the supply rails.
The reference input values define the full-scale range of the analog input. This allows the gain of the ADC to
be varied for ratiometric conversion by changing the VREF + and VREF — voltages.

The device operates in two modes, read (only) and write-read, which are selected by the MODE pin (pin 7).
The converter is set to the read (only) mode when pin 7 is low. In the read mode, the WR/RDY pin is used
3s an output and is referred to as the "‘ready’’ pin. In this mode, a low on the "‘ready’’ pin while CS is low
indicates that the device is busy. Conversion starts on the falling edge of RD and is completed no more than
2.5 us later when INT falis and the “ready” pin returns to a high-impedance state. Data outputs
also change from high-impedance to active states at this time. After the data is read, RD is taken high, INT
returns high, and the data outputs return to their high-impedance states.

The converter is set to the write-read mode when pin 7 is high and WR/RDY is referred to as the ““write'’ pin.
Taking CS and the "'write’’ pin low selects the converter and initiates measurement of the input signal.
Approximately 600 ns after the ""write’’ pin returns high, the conversion is completed. Conversion starts on
the rising edge of WR/RDY in the write-read mode.

The high-order 4-bit *’flash’" ADC measures the input by means of 16 comparators operating simuitaneously.
A high precision 4-bit DAC then generates a discrete analog voltage from the resuit of that conversion. After
a time delay, a second bank of comparators does a low-order conversion on the analog difference between
the input level and the high-order DAC output. The resuits from each of these conversions enter an 8-bit latch
and are output to the three-state buffers on the falling edge of RD.
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5400,/7400 Quadruple 2-Input Positive-NAND Gate

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package [ Package
Device Type Device Type T Device Type Device Type Device Type -
clpmcF] ‘clpimicF clpmicr clrmicr [cTP'MIcA
Ti SNS4500 LN Wi{ SNS4HOO 134 || SNS4LS00 s wi1{ SNS400 101 | W Z| SNSALWO 3 TANGL T2
s SNT4500 1 TIND SNTAHO00 {J TINT 1 SNT4LS00 JING SNT400 1TINT SNTAL0O 1T INDITZY
Al iLG FMS4S00 FMIS00I0T FMSAHO00 FMIHD0(C | F 2| rusteson. Fwseson oL F1 | A\ S400/F MINOO |Drl FZ
FAIRC FC74500 FC9500 {0-0f Pd FCT4H00 FCIH00 D TP PO SN0 of |~ T|FCr400 FCINOO [OLIPT
*4C3100 LT 2 MC5£00 (X F 2
MOTOROLA MC3000 LTPT 2[sn74LS00 IREX] 1 MC 7400 vTPT) F2
NS.C | DMS4H00 3N DOMS4LS00 | i | owsao0 JAINT] (w2 | OMSAL00 I TAND |F )
» OM74500 Ny OMT4H00 JINT DM74L SO0 I OM7400 JOINT OMI4L00 1 DN Fy
——
i
PHILIPS NT4503 a GIHI31/T4HO0 i NTAL SO0 ' FIH131/7400 i
N54500 FDAC)  |WIf 55400 F AL w2 55400 FA|aL!l N2
SlGNET]CS N74S00 F TAACH NT4H00 0 IO, N74LS00 AL N1400 FlAT
SIEMENS \ FLAH101 T
FUJITSU MB6OI DM 74L 500 M MB400 TIMT |
HITACH! HO 74500 DPT HD 74L S00 P HO7400/H0 2503 GP(DL
MITSUBISHI MSS000 P M74L 500 0] M53200 POy
NEC 4PB2S00 o 74L 500 CcT LPE201 oCT
TOSHIBA TU3400 A PQ
Electrical Characteristics SNS4LSQ0/SN74LS00
absolute maximum ratings over operating free-air temperature rang e
Suoory vorlage. VGG v Ooeratng roe-sr 1 SNSILS 55T 1o 125C Schematics (each gate)
Inout voilage v | tewoeanse (s [SNTULS TC 1 10T
InteremmTe voitage B Storage tempersturs rangs ~-45C 1o 1S0°C
SNS4L300 SN74LS00 V,
MIN NOM MAX MIN NOM MAX e, « VCC
Swwohy woitage. VGG s s S§ | s s s 25 v R, R3
High-ieve! outout Curent. 10y -0 —400 s
Low-avel it cutent, 10, 1 3 A INPUTS
Operatng tree-aw temoeraiwre, Ty -55 128 9 oL T
X =y INPUTS
electrical characteristics over recommended operating oLTPUT
free-air temperature range A ' A ourPuT
PARAMETER TEST CONDITIONS t MIN TYP1 MAX|[UNIT B 8 —— Y
Vi High-lavel nput vollage 2 v
Vig Low=ievel 1nput voitage 0.8 v 7;-:?
Mi Input clamo voltage VCC=MIN. ij=—|8mA S SIL 'V 500
i VGG =MIN. vy =Vj_ max.
VoH Hign-level output voltage lop= MAX 2 3.4 v GND
VEC=MIN, Vig=2V.
Vou Low-ievel oulpul voitage °X A s 0.2 0.4 v
ol ' CIRCUITT R T Rz [ Ry [ Ra
Input current at 00 4k | Veki 130 | Ix
1 VoG =MAX, Vy=1V A -
! maEum [Pout volluge S° J 2R 100 | 40% | 20k [ 500 [ 12K ie GND
[ High-level input current VCC=MAX, Vi4=2.1v 20 #A Input clampdiodes not on . \
I L_ow-ievel input current Voo =MAX, Vi =04V -0.4| ma SNE54L "/ SNTAL’ circuits. S00 CIRCUIT
[s2s Famuy [ —20 -] - ‘00, ‘L0 CIRCUITS
=MAX A -
los Short-crcuit output current® vee [7‘LS iy ™
IcgH  Suoply current VoG =MAX L'fulal. oulputs hign 4 3| ma
IccL  Suooly current | Total. outouts low 2 22| ma
. . . & ) Average per gate | o -
v o=
cc Y e (50% auty cycle)
Propagation delay time.
Veg=5V.  Tp=25C, 9 I
PLH low-to-hmh-level outnut ce = g ¥ vcc
1 5 8k
BRiE ropagation delay time. I'oy =0 A =aa - o 3 00
nign-to-tow-ievel outout ¢ o
Pin Assignments (Top View) w
O] @
Vee 48 1A ay 3B JA Y 4Y 48 4A GO 38 3A 3Y m i
| 71 "ol T = — T %
el w9l (s SIEE rl:glll__,“ﬂb sjfsl, | quTPUT
l — T =1 n T [ Y
| | i! 11 5: | I | =it
! | e i \ 1 ks ! ] |
il ‘,1 i S |
: i i 3
1 | o “ i EJDH ~R t £
L= =) s ] |
C, = =]
RO Oatisliatl e e e '
A 18 IY zA 28 2Y GND 1A 1B 1Y veg 2Y 2A 28
"HOO CIRCUIT 1
positive logic: LS00 CIRCUIT
Y =48 Resistor values shown are nomnal and = 2nms.

t For conditions shown as MIN or MAX. use the apuroorate value specrfied under recommenced oceratmg conailions.

T Al typrcal values are at Voo =5V. TA=25C.

©Not more than one oulput should De shorted at @ lime. and for SNS4H'/ SNT4H' and SNSAS™/SNT4S". curation 0f snOFI-CvCwl $™uid Not exceed | secons




5404,/7404  Hex Inverter
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package . Package . | Package R Package . | Package
Device T el Device Type Device Type | Device Type Device Type t T
TPe TP IMICF CIPIMEF [CTPTMEF CIPIMIcF PecTPIMicF
SNS4S04 Ky Wil | SNS4H04 3 wi| SNSALSHH [ ~ Z| SN5404 3 w2l SNSALO04 & INLT 2
Tk SNT4S04 1 1INT SN T4H04 JNT SNT4L S04 ) vinT SN1404 14 |ND SNTLO4 iiNilTa
A FrAS4S04 F 49504100 FMS4H04/ F MIHO4 DL F 7| fesasac, imse |01 T® | FMe4a0s FMINGE |OL G 1
FAIRCHILD £C74504 FC9SCe D0 r® | F C74H04: FCIHO4 |OXL |PT FCILS04 / FORLSDA o | #D FD | FM7404 FCINOR (D LIPTL | [
| MC3108 L F1 MCS40 L1 F 2 i
MOTOROLA | 1 C 3008 Ly [PT Fy| SNTaLS04 P MCT404 CLPL
NS.C i DM S4H04 SN DMS4L S04 DMSa0¢ JLNL W2j CM3aL0d 3
o DM7T1S34 | NG DOM74riCe TN CM72LS04 OM 1404 JTIND CM74L04 Fzl.
i ! | i
PHILIPS Nitsoi ) iR D NTaLS0a T FIHz41 1404 T |
S54S04 IF LA Wi S54H04 FO{AT W S$5404 FLAL Wi
SIGNETICS N74S04 Frlaa|  Iwa[N7amos FT|AT NT4L S04 T Jaw N7432 FUL|AT
1 I
SIEMENS | , ‘ : —— —
| i 1
FUJITSU T ! 74L S04 LM MS118 LT
™ 1 |
L i
HITACHI HD 74504 REDEE | HO74L S04 P HOT404 HD2522 | U|PT {
!
MITSUBISHI ssma D | M74L S04 P Dy M53204 PO
NEC 74504 T (o1 74U S04 [~ led 4PB235 0L
i . | [ i
TOSHIBA : " T Tk
Electrical Characteristics SN54L.S04/SN74LS04
absolute maximum ratings over operating lree-air temperature range
Swom vortace VGG i v Doer atig ree-an [ SNSALS | —$5C fo 123C .
e [ S | 7 % T Schematics (each gate)
{ Storage temoeralue ange \ ~6ST 10 10T
i recommendad operating conditions
SNS4LS04 SN74LS04 1 -
MIN NOM MAX | MIN NOM MAX !
S o0y voitage. V(G s s s5 | ars s s | v
Hegval uiout GRTet 10n - 400 -0 | s
—p— Yee
Toaevel outout Gurent 1o ] T | A .
Soeratng fee-aw temosatse s s 125 ) n [

@

§Y GND SY

5A

4
O oM e ]
T i T ™

1

—
1>.,

J Lt :
IBgEaOpHgOgiln e 1
1A 1Y 2a 2v 3a 1Y GNO 1A 2Y 2A Voo JA 3Y 4A

== A ®
N electrical characteristics over recommended operating A WTPUT ¥
free-air temperatuie range
PARAMETER TEST CONDITIONS t MIN TYP 1 MAX ] UNIT H.%
Vg Hign-level nout .oitace s n T4 i
Vi Low-iavel inout voitage 0.8) Vv &
v Ingut_clamp voitage Ve =MIN,  Ij=—I8mA —15] .V
s s VCC o v‘ N 7ok TACUIT [ R1 T RI[ A3 | R4 ]
. 4 = X, r
VOH  High-ievel output voitage ve i N 2.7 3.4 v 94 Taw[ienli30T x
loH =MAX TLo4 | 40w] 20%[500 [ 120 ]
VGC=MIN.  Vig= 2V, Input clamp dicdes not on
ay v
vou Low-lavel outout voltage igL = Ama 0.4 i SNSAL /SNTAL * circuits
Input current at g >
I " Voo =MAX, V=1V 0.1| mA 04. "L04 CIRCUITS
mavimum input vollage
UH High=level input current Voo =MAX | V=21V - 20| A
Iy Low-lavel ingui Surrent Voo =MAX, Vi =0.4V -0.4| mA
Shor t-circuit i =20 — 100
- ] | A [ saLs Fanuiy T
oulput current * 74L S Famdy | —20 — 100
'ccH_ Supply cucrent | Total, outputs mgn 1.2 2.4 mA
= VoG =MAX
Supoly current | Towal, outputs low | 3.6 6.61 mA
| | Average per gate | |
fcg Suooly curreat iveg=5Y | 0.4 mA
v | “CF 1150% duty cycie} | !
Propagatior geiay tme, |
PLH 9 15 l ns
| ow=to-Rign=-teve! utDui veg =SV Ta=25C,
Propagation J2 3, .72 = I15PF. A = 2KQ !
iy : cu L 1 10 as|ons
NIGN-to-low -eve: DL1ouL I 1
Pin Assignments (Top View)

|
I
] oan

<0
w0
-
Ho4 CIRCUIT

Resistor values shown are nominal 2nd il anmMs

‘S04 CIRCUIT

‘L304 CIRCULT

T Zo condiions sNown &S MIN or MAX, use ihe aporopriate value soecified urder recommenced oceraling corditions.

TAi typical vawes ar2 at VCCo
© Nt mor

V. Tp=25C.

& than one uidur S~ould De shorted at a ume, and for SNSAHT SNTAH' ang SNS4S' SNTAS'. duraton of short-cwcuil S70uC et exceed | Seuwad



5430,/T430 8-Input Positive-NAND Gate

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Package
Device Type Device Type Device Type Device Type Device Type
clPm]cF clr[m]cr clP[micr clpPmicr c[PMIcH
TL ENS4S30 [0 w(f SNS4HI0 1@ w(D{ SNSAL S 30 1@ WO{ SN5430 10 w| SNSAL 3 3 QINDAT
£ SN74S30 L QINTDY SNT4HI0 3 DN SNI4LS30 1 ONDY SN7430 1 OINDY SNT4L 30 i QN T
FAl LD s i) oD £ | FMS4H30/FM3H30 0O F Q) Assasa /R FO | FMS430/FMInN30 0Dy FQ
RCHI IR/ Fossn oD | rD f@ | FC74H30/FCHI0 [0 PO RIas /R oD | D f@ | FC7430/FCN30  [0D{P DY
MC3116 L@y FO MCS430 L@ FOQ
MOTOROLA MC3016 LO{P@{ [FO] SN14LSX PO MCT7430 LOPPD] |FO
NS.C DMS4H30 3 DINDY DMSALS30 DMS430 1 O{NDy w®| DMS4L 30 JOND|  [FO
g DMT4530 DMT74H30 1 DNDY OMT4L S30 OMT430 1 DN DM74L30 3 QNN 3
PHILIPS G JHI101/74H30 [0} N74LS30 [v] F JH101.77430 [0
SS54H30 FT{AD) W S 5430 FO{AQDY wQ
SIGrE-n‘CS N74S30 A ) NT74H30 F D{A D w2 N74L S30 A Q) NT430 F DA D
SIEMENS R T
FUITSU MB604 MO T4LS30 M MB403 DM
HITACH 3 HOTAL S30 1P HO7430/HD 2508 P
MITSUBISHI M5S030 D M74L 530 PO MS3230/M5310 PO
NeC 74LS30 C @ KPB204 0 ®|C D)
1
TOSHIBA l TOMUNA P Q)
Electrical Characteristics SN54LS30/SN74LS30
absolute maximum ratings over operating free-air temperalure range
Swooly voiaae. VCC ] ™ Operating tree-sv [ snsacs { 55T 1o 125C
ol vorage 1 v Lemosratre range SN7ALS | oC 1o T
e Ve T 3w v moe e [ -wc_w Schematics (each gate)
recommended opaerating canditions
I SNS4LS30 s T SN74LS30 ot
N NOM MAX | MM NOM MAX
Swooly vorace. YCC [ s B ss | an s 525 v ﬂ Vex
ux 50
High-sevet outbul curtent. 1Qm | - 400 - 400 A
Uomves outout current 1GL [ 1 IR s Vec iuputs '
Ooeraterg wee-ad temoratore. Ty T -ss 129 ] n G 77
electrical characteristics over recommended operating 4 OUTPUT Y & ouTPeT Y
' free-air temperature range 5 5
£
PARAMETER [ TEST CONDITIONS T MIN TYP$ MAX |UNIT g £ %0 ; =
Viq  Hegh-level noul voilage 2 . H T
Vie _ow-level 0pul vollage 0.8f{ Vv
vy Inpul clamp vollage Voo MIN, 1= 18mA 18| v 0 r 1 -
VCCTMIN. Vi =V max. CIRCUIT % [ Rz [Rs | R4 |
v H | el “ v
oH et gy IgH = MAX 5 X [ 30 [ ax [ww (o[ ]
v | : Voo -MIN. V- 2V. Y P ‘L3 40k | zok [ s00 [ 12k | 'S30  CIRCUIT
oL Low-tevel outpul vultage ! 1oL - 4ma Input clamp diodes nat on
Inpul current at SMBAL /SNTAL circuits.
I Voo =MAX. V=1V 0.1| mA
maximum nout voilage H ‘a0 ‘L30 C‘RC‘“TS
HiH High-level «nput current | Voo =MAX. Viy~=2.1V 20| KA
L Low-level inoul current Voo ~MAX. Vi -0.4V -0.4| mA
T l x >
i S4LS Family 20 100
! Shor . {veg~MAX mA
0s Shortcwcutt output current & i vee 415 Fariv| - 20 00
iccH _ Suoply current | VoG - MAX Total. outpuls Mn 0.35 0.5 mA
IccL  Swuooly curreat ! Tolal, outpuls low | 0.6 b mA
¥ Average per gate !
icc Suppiy current ec S5V 150% duly cycle- | 0.48 mA
Propagation deldy Lime. i
vVeg=5V. Tap=25C.
{PLH low=10-Mgh-sevel oulpul | cc £ ¢ 5 i
= o 1
S Y. iR iop- 1507 AL -2 3 m|ons
nign-to-kw -level oulpul |

1“PUTS

Pin Assignments (Top View)

1 Z i
e L)
¢
“CC NG NS NC ¢ o
Dl fral 2l ful froys b 181 3 ]
i L i g ot
‘ . ! T,
| Lo | T
i | ddddddii i
R i 2
| I i [ i
| T A T ! |
my o .i "H30 CIRCUIT 1530 CIRCUIT
BakigEigkinkintiipti
8 ¢ ©° €&
posiuve logic:
« ABCDEFGH
NG No nternat connechion Resister values shown are nominal and in ohms.

P S condians showr 3s MIN o MAX s (e auororiate vake s0ecihed uncer recommended 00eraling condilons.
T AL oAl vawes are a2t Voo SV Ta 25C.
NG wore than e uoDul Hould D¢ STeeTed al 3 time ana for SNSAHT/SNTAH' and SNS4S/SNTAS duration of shortcrcuit should not exceed | secona.
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5432 ,/7432

Quadruple 2-Input Positive-OR Gate

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Psckage
Device Type Device Type Device Type Devica Type Davice Type
C|P|M|CF] C[PMCF C|P|M|CF] C|P|MICF] C| P |M|CF]
) SNS4S32 [ W 1 SN54LSR2 o) W] SNS432 ) WD
T' ° SNS32 @ iND SNT4LS32 1 O|ND SN7432 JOND
AIRCHILD S/ Fresz oD ) esasn / st oD FD | FMS432/F MaN32 {0 F ©
Fi FoaR /Foun oD M ) Roasn/fasn o | MD FO | FCT432/FCINT2  |OD|POD
MOTOROLA T T
r s.C. OM74LS32 @ DMs432 J D ND WY DM54L32 N
N DMS4L $32 © DMT4232 1O |ND OM74L32
PHILIPS N74S32 0] NTALSI2 D N7432 V]
SIGNETICS s FOLOL IvT
NTALS32 AD) [ F O @
SIEMENS T 3
FUITSU T D
HITACHI HO74LS32 20 HO7432 QPO
MITSUBISHI TR LS
i3 .
NEC JALS32 0]
TOSHIBA
Electrical Characteristics SN54LS32/SN74LS32
absolute maximum ratings over operating free-air temperature range
Suoory veraee. VoG ~ Operateg rorer | SNEILS W _w imT Schematics(each gate)
lrout voitage v temoscaturs (g8 [snraLs TC 0 9T
Strage lemoeraiss (ange -65T 10 10C
recommended operating conditions 1eog 1000
SNSaLs32 SN74LS32 Ao
N NOM MAX MM NOM MAX
Suooty voitage. Voo - o8 S 5.8 o | 5 M
High-iever outout current. 104 - 400 - 400 wh
Low-tevel outout current, 1o 4 3 A
O0eratng ¥oe-ew lemoerature. T4 -55 129 [ n i
electrical charactaristics over recommended operating
free-air temperature range
. PARAMETER TEST CONOITIONS t MIN TYP $ MAX | UNIT
‘v
IH High-level wnout voltage 2 2 S,
ViL Low-tevel nput voltage 08| Vv
vy Input clamp voitage VCC=MIN, 1y =-.3mA w k"
Veo=MIN, Viy=2v,
VoH  High-level output voltage .:::»a,xx 3 2 BAdl 4 v
MIN, v
VoL  Low-avel output voitage Yee= VIL=VIL max. 0.25 0.4] v
1oL = 4mA
Iy jroust cougrent ag VOg=MAX, Vy=1y 0.1 | ma
maximum inputl voitage
IWH Hign-tevel input current Veg =MAX, Vig=2.7V 20 | uA
I Low-level inout current Voo =MAX, V| _=0.4V -0.4 | mA
[5aL s Famiy | —20 - 100
| =MA T
oS Short-cwrcuit output current ¢ | Voo X [78Ls Famiy | —20 = mA
ICCH__ Supply current 1 2 Iam. outpuls igh 3T breniinmA
lcgL  Supply current Total, cutouts low 9 9.8 mA
Average oergate
I Supol Voo =5V s | A
— T cc=s (0% auty cycle) ¢ i ’
LN Propagation delay time. . A 225 > 4 $32 CIRCUIT
low-1o-fugh-lavel output Voe= SV, Tia =257C.
P = =
— ropagation detay time, CL=15%F. R =2Q i 2
NgN=1 0-I0w-tevel ouipui
Pin Assignment (Top View) 20x 3200
® NPUTS 4 ~—
i ~ .4\-‘
3 f f I
| H
| 1’
k<l 3 b 4
|
i
| D e | |
I B ! | I :
il Ba0gn L ‘ ™o
A 18 1T A B 3+ 6N *r
‘LS32 CIRCWUHT
pasitive logic: 32sistor values snza~ are ~2mnal and in ohms.
f=A+8

T For conaitions shown as MIN 3¢ MAX
AU typical values are at Vg =SV,
©NOlL more (Nan one QUIDUL 57Cuid De shorted 3t 3 hime

e .awe specified under recummended GORranng condibons




5474/ T4T4 Dual D-Type Positive-Edge-Triggered Flip-Flop with Preset and Clear

Schottky TTL High-Speed TTL Low-Power Schottky TTL Stendard TTL Low-Power TTL
Package Packsge Package Package Fackage
Device Type Device Type Device Type — — Davice Type Device Tipe
C|P |M|CF] C|P|M|CF]| LPIMCP- C|P|M|CF] ° C | P | M|CF]
= SN$4ST4 fo) W] SNS4H 14 10 w2{ SNS4LSTa I (I} SNS4T4 o) WY SNSILTA @ IND| T2
Tl SNT4S T4 1O IND SN74HNL J D IND SNMLSTE [JOIND SN1474 1 ON SH14LT4 1 NDIT D
o LD FMSST4/F MISTHIDD FMS4HT4/F MIH14 |OD F 21 Aase/ rense °Q FO | FMEAT4/FMSNTA 0D F 2y
FAIRGI FCT4S74/FCIS4 [OD| MD FCT4aHT4/F CSH14 0D |PD F D] RI4T4/ Fonsas XD r® FOY FC1a7a/FCoNTS  [OD [P TN
L
MOTW SNTALSTL Py
- C. OMS4HT4 JOIND OMSALST4 PO OM5474 JOND] (W DRISALT4 i DIND FQ
NS OM14ST4 ND OMT4HT4 1 TIND OMT4LST4 OM7474 JONDY DM T4LT4 1T N FO
PHUPS N74574 D GJJI3I/TAHTA D NTALST4 D £ 1113177474 O
I~ cS $54574 SS4HT4 FO LD WD) S5474 FOjA W)
SIGNET! NT4ST4 N7aHT4 FO[AD NTALST4 A D) NT4T4 FO|A D
p——
SIEMENS FLIAl d
o
FUJITSU T ST MB420 BIlo|
HITACH |
HD74ST4 QlPE HOT4LS T4 P D HD7¢74/HO2SI0 | O[P@|
r— -
MITSUBISH! MT4ST4 PO d M74LS74 e MS327/M5374 P
NEC 74S74 CQ T 74LS 74 Cc uPB214 OD{C D
|
TOSHIBA i TCMT4A PO
Elactrical Characteristics SNS4LS74/SN74LS74
. absolute maximum ratings over opersting free-air tamperature rangse
B 3 5 -$T . : 2
Swoty vorage. YCC v Opersery woeer | SNULS o 15T Pin Assignments (Top View)
et vorage 5.4V temowranes 1o | SNTALS I
- Sirage rememrancs roge 5T o I1%9C
g el O @
P 5S4 X579 wr VoG CLA @ XK PA 2 & PR 10 10 GND M 20
J jan DM QO om0 1) fi3] (12l [l fio} (o] [© il fisk 2] [11]_fr0] (o] [
Sucory vorage. VOO s s ss |arm 5 ) v T T 1 l T J T
et oo et 1o ) ) L[: Il |
Low-tews oueceet owrrend. IO ) 3 -4 L Q Q 0 Q
- o 1o :’:ﬂ"' i ) % i ar; PR CLA CLR prp
e o :‘ zz: | 1 o oK ex o
High-lesel data 4 ye
Enkady & Lowievel data N w? ~s i
oot Noid lima, tams st y g ns “J“]zﬁgﬁd‘“[“sﬁ;f‘ '{_”‘12(‘13[‘1;“5]‘15[‘17]"
Oporotng Yow-aw Wemveranes, T4 -45 s | o 0 T 110 ICK PR 10 1@ GNO ICKI0 ' Veg 2 2@ K
CLA CLA oL’
olectn.cal characteristics over recommended operating Functional Table
free-air temperature range 74, HT4, LSTA. 'STA (Se
PARAMETER® TEST CONOITIONS || MIN_ TYP{ MAX [UNIT : » 574 'STA( Sea Not. 2)
ViH___ High-level mout voltage 2 v [ INPUTS _ToutPuTs
Vi Low-evel input voltage 08| Vv PRESET CLEAR CLOCY D | Q «
vy Input clamp voitage Veceo=MIN, - XS v | L H X X H L
VGE=MIN, H L X X & H
Vi High-fevel output vol 2.1 34 v .
on IR 2 W% VL =08V, lon=MAX ! L L X x | Wowe
VGC=MIN,  Vig=2v, H H i H H
VoL  Low-evel oumut voitage .t =2 025 04] v ; 4 -
Vi =0.8V, ig=4mA i H H H L L H
D. J.K, | 9.1 | Sy H L X | Qo Qg
Input current at  ——————— ] L
Clear i 2
Iy inout VGG =MAX. V(=17 ———— o
Proset [R%~
voltage e R— MY . . .
Crock £ LN, Functional Block Diagram
0.4 K. ’ 20
High-leval Clear i i 0 iy &
I I VG =MAX, V=27V A [T p—
nput currant Presat ! 40 0 [%
Clock ! 20 § !
0.J.K. | ! 0.4 - .
; Low-avel Clear ) | SN A I o] i
L inoul current preset & N N i TR i
e 4 M=
s Snort-circuit Series 54L S w T - . ot &
———vgc= A
2 output current ¢ |Serres 7405, | CC
1
Ice Supply cuerent ! Vgog=MAX. See Note f n 8| ma °
(Average per tlip-tiop) =
! clock frequency v sv 25 33 MHZ 74 374 ni& LS74. L74OUAL DFLIPFLUP WiTH CLEAR AMD PRESET
CC gy '
PLH | trom clear. preset or clock i TR, ~ 25
R < ! CL=15F ns
(as aporocriate) 10 Q or G,
P =29 PR ]
NOTES : 1 Wi ail outputy ooen. IgC (s measured wiln tne G and 0 Outouts Mgh n twen,
At e tme of maesuwrement. the Clock «oul is grounded
2 = =n.gn tevel (steady siate). L =low level (steady stai?). X =irraievant
SINON IrOM low 10 NiGN iever
Qo= 7a level ol Q beixre (ne Nical2g ngul CONdil ONS were e stadiished.
- Tn.s confiquration s ~uastable: nat i i 0O DASIST wnen preset
ARG Cledr NOULS rety’n N TT2r LGCIve (N ) feeel
—

TFor conditons sncwn as MIN or MAX. use the aoprociate value specified urder reccmmended operanng condilions
AN typical vawes are at vee=Sv. Ta=2%C
*Nut more than one cutout snould D& snoTied at -3 time.
® P =wopagation deldy lime. low lC-niGN-ieve! output.
1Py opr Jelay nme. naQn output o
i The arraw mdicate the ecge of INE CIOCK PUIS8 used for rafence: ! the nising edge.
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5485 /7485 4-Bit Magnitude Comparator
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Powar TTL.
i Package . Package . Package . Package < Package
Device Type Device Type Device Type Device Type Device Type
C|P|M|CF C!P|MICF C|P|IMECF C|P|M[CF C|P| M(CF]
TI SNS4S85 I W ] SNS4L 585 I Wi | SNsaas 14 [wi| SNsL8S 2
o SNT4S3S JUINT SNTAL S8S Jovlne SN1485 JaNt SLTLBS J 2{N2
esaas/ Feds %)
FAIRCHLD ) )
MOTOROLA MCT485 P i
NS.C. DMS4L S85 v DMSIL S 12|82 F2
OM74LS8S [ DM7485 N DMTALES 1 2|N2 F2
PHLIPS N74S85 I NT4L S85 ) N7485 e
55485
SIGNETICS N745385 - AT NT4LS85 X NT48S b
SIEMENS FLHGI i
T
FUJITSU 741585 M ME 448 LML
HTACH HO74L 585 P HO 7485 afpa
MTSUBISH |5 °T MTALS S pa| | T M53288 L)
NEC 1P B208S o
T
TOSHBA i T
Electrical Characteristics SNS4LS85/SN74LS85 Pin Assignments (Top View) - 1
absolute maximum raings over operating free-air temperature range ® @ I
Supply vottage. VoG v QOpcrating  tree-ar | SNS4LS —5$5Cto 125C ,DATA PUTS INPUTS  OUTPUTS INPUT S
Input voltage v temperatwe range | SN74LS 0°Cio 10°C vec A3 B2z Az Al 81 A0 80" VeC A3 83 A>g &<8 B0 A0 Bl
interemitter voilage (ses Note) 5.5V Slorage temperalure range —85T 10 A50C e [fasppaln e Julfwl] e _IIS H"” u“ 3 !IZ ||u l LR K] :
. . T e ter — :
recommended opering conditions { T 1 l ! | T | | f
A3 82 A2 Al 81 A0 83 A>8 A8 80 ag
SN54LS85 SN74LS85 | uniT | QUTPUTS OUTPUT
MIN_ NOM MAX | MIN NOM MAX [-a: sopd 82 81
Supoly voitage. VoG L) LY 7 Jik O \oidle I ‘e ) s S0t DUt dor i AabAsgacE A28
High-level oulpul current. Ign - 400 | -4w00| A T L T 2 INPUT iINPUT 'WPUT A1)
Uow-level outout curreat. oL «| 3| mA | | Oyl P T T T T
Qperating lree-tamperature, Ta -55 |zs} 0 0| ‘C ! 2 3 4 S 6 1 s ‘ ' ” 2] 3 afl s||s 1 ]
electrical characterics over recommended oprating T AR, 5, R2BME0 A< 10 B2 A2 A-B.A28:Ac8A=0 41 GO
free-air temperature range NPUT CASCADING INPUTS OUTPUTS INPUTS CASAQING  NPUTS
PARAMETER » TEST CONDITIONSt [MIN TYP1 MAX [UNIT positive logic: see tunction lables positive logic: see funclion lables
Vin _ High-level input voitage 2 v Function Table
ViL Low-level input voltage 0.8 v =
COM! CASCADING
vy input clamo voitage VoG =MIN, 1y ==—18mA -5 | \ Y PR . OUTPUTS
Vog =MIN ViH=2V INPUTS INPUTS
VOH  Hign-tevel outout vortage 4 “ouvl A “)'UA LA AT v A3.83]A2, B2 |Al. BI|AQ, BO|A>B A<KB A=BJA>8 A8 A=8B
TS . = 1,
chc=wN »?,::zv 437>8'3 % x X L X X H L L
- - ¢ e 0.4 Vv
VoL  Low-level outout voitage Vi =0.8V. i = 4mA 0.2 A3<B13 X X X% X b 4 X L H {9
; . = — A3=83|A2>82 X b3 b X X H L [
nout current |A <B. AXB nputs |
I at maxmum Voo =MAX. V=1V mA A3=83lA2<8B2 X X X X X (o H L
nout voltage [al other inuut 6.3 A3=B2|A2=B2,A1>81 X X X X H L [
. et e - ’ S & e Ho oL
™ Hign-level | A<B. A>8 mouts| Y QT 8 Y 0 | . 3=B3(A2=8B2{A) <81 X X X X L
wout current fati other nouts .4 60 | A3=83|A2=B2lA1=81}A0>80| X X X H L L
3 \
- ; - S A3=B3|A2=82(a)=B1|A0<8B X X L H L
b::lwm A ¢B.A>Binouts vecAnax\_vig ¥ | (>N | : V= <Bo| x ;
L8 oy Y [ ot 1/2 [A3=83{A2=B2|A1=B1|A0=B0| H L L H L
| A3=B83|Az=B2/A1=B1|A0=80| L H L & H L
log  Shore-clrcutboutoit g rent o | VGEZMAX [pusyy S 1001 s A3=B3|Az=B2|a1 =81 Ao-er:‘ S T O S
v:-9 [ SN T8LSES 20 - 100 ;
. - e N 85. 'S35.  LS8S
'cC Suodiy cureent { Se‘e Note : | : 3 s A7-83]AI-87[AT=B1]A0=80 = w3 o = T o [
from Any A or B data ‘na-;:' ! 1: _‘_79; j lAJ=83A2=BzAI=BIAD=80 H H L N L L [
2 w4 @ w8 ! - - A3=83|A2=B2[A1=B1A0=B0| L L L | H W L
o trom Any A or 8 nput | i Vo g e e
. ) |
e . i N 4] 27 s [A3=83]A2=B2|A1=B1[A0=B0] L H H C W "]
K t =
'°°”:” — ! l A3=B3|A2=82|A1=B1[A0=Bo| H L H H L H
rom Amy °'M data oty b A3-B3|A2=B2|A1=B1|AG=B0| H H H H H H
t Cu.nulAA(B. g | as {A3=B3|A2=82{A1=Bi{A0=Ba| H H L o] H L
# i
PHL rom Any :’_: cata ireu 1 la3=83lA2=B2|A1=8B1f{A0=B0| L L L L L 1
10 outout * | moonan iayer LT aw eyed ) i
lpLn  |tomACB o A=8 . | ns
1PHL 10 ouiput A28 | { o
(o 1 trom A=8 | 1 ns
1PHL 10 output A =B t 12 : ns
1PLH from A>8 cr A=8 l I l 14 2} s
tPHL 10 output A<B l [ ] " 17 ns
NOTE igg 's measurad witn 0uIo.Is ooen. 4 =B grounded. and ail other mouts at 4 5V
t For cungihions shown as MIN or MAY ‘ne appropriale value specibed unced under Goesaling tor the tyoe
1Al typicar vaius are at Voo =5V. Tao=2T -
e NOl more than one oulpul sShouid be sor’2g at a tme CONTIMUED O NEXT PAGE
ety =or gaay ume. e el outsul
PHLEJW[“‘ delay lilay time. mGn-10-low -levet vulput
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5486/ 7486

Quadrupte 2-Input Exclusive-OR Gate

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
| Package . Package ) Package . Package . Package
ice T D T D T o] T [»] T
Device ype.c P MICH evice Type CTRTMICF evice Type P[MCF evice Type RECG avice Type cTeTmIcH
TI SNS4S86 g Wi SNS54L 586 o W(Y SNS48s M MW(D{ SNS486 1IN T
o SNT1S 86 UMy | SN14.S86 J TINCTY SN 7486 J DIND SN74L36 LeNATA
Fusesag, Fwesas I [} AL/ RO oD FO | FMS486/FMINSS |OCD) F Ty
FAIRCHLD IS / FOYSH ‘I:xD[r,L OIS/ FOLSHE | r) F @] FC1486/FCaNgs  |ODIPD
MOTOROLA ][ i SNIAL S I MC 1436 PO
NS.C | \ DMS4L S86 P OMs426 TOIND]  W(@D{OMS4aLes U FOl
i DM 14586 Wil | 1 DMT4LS 86 n DM7436 TOINDL DM74L 86 DEN F
PHUIPS NT45286 [ NTALS26 o FIH21 /1486
SSasn S5436 FOI W
SIGI\ETICS 0% NTAL S86 I N7436 F
_S{ENENS FLH3MI [C
FUNITSU % - 74L S 86 D MB 143 M
|
HTACH -0 1S86 T aP® HOTAL S86 P HD7486/H02526 P
| |
MSUBISH | | M74L S 86 P MS3286 PO
; |
Nec 1 ! 4L 586 c ~PB2086 o)
| | :
TOSHEA 1 ; | '1 | | [ | Tomss Py 1

Electrical Characteristics SNS54LS86/SN74LS86

absolute maximum ratirgs over operatirng free-air temperature range

Supply voitage. YCC i v Operating froo-air | SNS4LS —55C to 125C
lnput voltage 1 v temperature range | SN74LS 0C to 70C
| Storage temperature rango —65C to 150C
recommended operating conditions
SN74LS86
uNm

MIN NOM MAX | MiN NOM MAX

} SNS4LS86 |
Supply voltage. VCC [as s 5.5|4.75 s s.25| V
High-level output Current. 1QH ! — 800 — 80| wA
Low-iavel output current. loL | 4 8] mA
Overating frme-air temosrature. T4 =55 25| 0 70 |

electrical characteristics over recommended operating free-air temperature rarge

PARAMETER *

l TEST CONDITIONS ¢t

SN74LS86
T
MIN TYPI MAX g

ViH High-lavel nput voltage ‘ & ‘ L/
VL Lowiovel inout_voiiage I | 03[ v
v Tnout clamp voltage [Vgo-MIN_ 1 =-18ma | 15| v
Voo =MIN. Vg =2V,
VoH  Highlevei output voitage g¢ Pl 2.1 34 v
- Vi =V max. ToH = — 400uA
|
vou Low-level outpul voitage ‘ Voo =MIN, | oL =4mA 0.25 0.4
- v =2V t v
| rpul Current at maximum mou(‘ b i 7 : ) 0.35 05
W B L=V mas i oL =8m 3 8
Tim High-level 1nout surrent TVGG -MAX. V=1V 0.2| ma
i Low-laven wnout Current LG MAX R <2 T 0] uA
[VCCSMAX. V) 0.4V -0.8| mA
'0S Short-ciecuit outbut current e
{ Veg=Max & —-42| mA
|
'cc Supoly Curcent | Vgg =MAX  See Note 2 6.1 10| mA
P~ f A T Vog=5Y- | 12 s
KD, drom 20N :xoxhel ol | e 5_ —_— N
1P | neut . Ta=25C \ 10 17) ns
D1 n  frm A o 3 & Cy=1%90F, | 20 30{ 03
Ovh»r wnout igh |
~out "'_: g | 13 22| ns

Pin Assxgnments (Top

View)

Vo a3 A A 3
= 8 =
e 13 12

\.Lﬁ

&8

yHit i

2Y GND A

l posun»oac:V-A@a=Ss~AB

positive togc: ¥ = A (D B = AB + AB

LAY

8 Voo A B X

positive logc: Y= A @ B = AB + AB

Function Table

INPUTS OUTPUTJ
A 8 Y
L L U
L H H
H oL H
H H L

H = High-level L = Low-ievel

NOTE : IcC is measured wth the inputs grounded and the outputs open.

+ For conditions shown as MiN or MAX. use the appropriate vaive specified under d

1 All typical values ars at Voe=5V. TA=25C

+ Not more than one output shouid be shorted at a vme.

+ 1P Propaganon delay lime, low- to-hwgh-level output
tPH|_ - ropaganon deldy (ime, hegh- 10~ low- level ouput

for the bie type:




54164,/74164

8-Parallel-Out Serial

Shift Register

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
| Package Package X Package Package Package
D e T Device T Device Type Device T Device T' Ep————
evice Type [eTBTMICH YPe [cTPTMICH YPe FCTPMICH YPe [CTRIMICF YPe P [MicH
| [sNsaLsisd 10 [ | SNS4t164 I [w | SNs4L 164 SUONT T
T.L | |sN7aLS164 J@INO] [ [ SNTa1e4 Joled| [ snnaia STINTITI] |
L) FO] FMS4I64/FMSINE|OT) [
FAIRCHILD Toasia fousa | 00| 7D | | FD| FCT4164/F C33164 |0BPT L
I
MOTOROLA T SNTILS 164 POl MGt PT |
OMT4LS 164 D OMS4L 164 HONT |
NS.C CMSALS I64 o DMTa154 N | | OM7aLIse [1oivD
H |
1
PHILIPS i NT4LS164 | @ NTd164 D !
| Ss4164 FOIAD %
SIGNETICS NT4LS 164 1A NT74164 FOIAD
| I
SIEMENS T 1 i | FLa1 [0
| i [ : !
FUJITSU I i T [aLsies [ val |
| C L
HITACHI | T HOTALS 16 [ P HD74164 DPD
i !
MITSUBISHI TS 25 Nis3364 o
T
i
NEC 1 | LMIALS cO 4PB2164 oD |
C g [ I . )
TOSHIBA ] T0R0E . R + T
T T 1 T 1 1
AMD ] AmTALSI5d [ 1 I {1 Il
Electrical Characteristics SNS4LS 164/SN74LS 164 Function Table
absolute maximum ratings over operating free-air temperature range '164,'LS164,'L.164 (see Note 2)
Supply voltage. Voo v Qperating free-ai [SNSA' —55C to 125C INPUTS OUTPUTS
Input voltage v temoerature range | SN74" - 0C to 70°C CLEAS[CLOCK| A B8 | QA Q8 -~ QH
Storage tempecature range | —65C to IS9C L ‘ X X X L L L
recommended operating conditions Ho QL X X Qa0 Q080 OQHo
[ snsaLsisa SN7ALS184 |\ Ho ¥ H H | H Qan Qgn
MIN NOM MAX [MIN NOM MAX g | T L x| L Qan Qgn
Supply voltaeg, Voo [Tas 5 5.5]|4s 5 5251 v e X L | L Qan Qg
High-avel output current, 1QH —400 —400 | uA . .
Low-lavel output current, oL ' 3| ma Functional Block Diagram
Ciock_fraquency. foiock 0 s 0 25| MHz
Width of clock or clear input puise, ly 20 20 | ns
Data setup Ume. lsarug IS IS ns
Data hoid tme, thold 5 5 ns
Operating free-ax temperaturs, Ta —55 4 125 0 0| C

electrical characteristics over recommended operating
free-air temperature range
PARAMETER TEST CONDITIONS 1 MIN  TYP $ MAX!UNIT Jee WD BB i s oumt et NTUr
Vin | High-evel nout vollage it 2 v o o b g ~ it *
VL W Lowaeyel veor xollage aal v 4 LSIM, LIH  1-BIT PARALLEL-OUT SHIFT REGISTER
\1 Input clamo voltags. Voo =MIN. [} = —18mA Sy
VGG =MIN, Vip=2V. > typical clasr. shift, and clear tequences
Vol Qg™ cupur sgfiee Vi =0.8v. lon=—woua | ST V3 ¥
VoL  Lowdevel cutput voltage agy N WS 03 05! Vv ] g
g (VIL=0.8V, ‘g =8mA i ’ uane | Lew |
1nout current maximum : . { _}_—r
M Voo =MAX. Vy=7v 911 mA
nout_ voitage | ! H
T Walevel Goamourrnt TVGo=MAX, Vi=2.v 201 2A woe T LLMUMLUMUT LU L LnUL
he Low-level input current Voo =MAX, V)=0.4V 0.4 | mA ‘,‘:'4 | L1
log  Snortcrowt output cutent | VGG =MAX 'z::t: 2 'f;‘;l ma i) m——i‘——
Icc  Suoply czrent Vee=Max, i 'g 77! mA w1 J S I T,
See Note 1 i b '
Tmax _ Maximom ciock frequoncy | yy— TCL=1sF | 5 % TVRZ | s kS m_
Borr Frooagation Gelay time, wgh 1010w { U =osc. is‘f | 5 353 of iy e
" level Qoutouts from clear mout | e L | | =2 '
Topagation Gelay (ime, lowdoegh- | ¥ r % - | L
Tm“‘”‘w« Q outputs from clock mout j By ot l i Z’{ e J_—i
Prooagation delay time, high-to-low T !
PHL v 0 outouts 'rommoc: woout ! S 1 . le - [
Pin Assignment (Top View) e e — e o
0) nie H—_\., minint
1| NQTES 1. Igg 13 measured with outputs npen. serw! nputs grounded, and @ momentary
o e sesaen) | ground, then 4.5V, apphed to clear.
P 2. : =figh leve! (steady stare). L= Lowdevel (Sieady state)

vOlafisflai]s

TR T T

positive logic: scc hncuon table

StAWL meUTS  OuTRUTS

On, #0

the ciock

wrelevant (any input, mciuging transstions)
I =transition from low (0 Mwgh fevet.

Qao, Q0. OHO=the level of Qa Qg & Q resnectivety, before the
ndicated steady-state input conditions were esiabhished.

Qan, OGn =the level of Q4 or QG befors the mosi-recent |
i ndicates 1 one-br: shutt ‘

transiton of

T For conditions snown at MINor MAX, use the apprate velus specified under
TAI typical vanes are at Vog=5V, TpA=25C.
®Not more then two outputs should be shorted at a tme.

for the appf

device type.




54165,/74165

Parallel-Load S-Bit Shift Register

Schottky TTL High-Speed TTL Low-Power Schattky TTL Standard TTL Low-Power TTL
Package Package . Package : Package Package
Device Type Device Type Device Type Device Type Device Type —
P C|P|M|CH Y C|P|MICF] C|P|M|CF] C|P|M|CF] C|PMicH
TI SNSALS 165 10 SNS4165 1@ 1T
o SNT4LS 165 JOINDY SNT4165 JOIND] |
F M54165/F M93165 |0 !
FAIRCHILD FC14165/F C33165 [DOIPDI |
i
MOTOROLA . MCTA165 PO
NS.C : OMSAL 1654 1O|ND|  [Ff
.C. OMIa16s NO| | [OM7aLIssA 10|NO_JFo)
PHILIPS ST ST
S54165 FO|sD| |{wT
SIGNETICS NT4165 FolBO] |
| | !
SIEMENS T T FLISI ol
|
FUITSU :
HITACHI ;
MITSUBISHI — =
NEC ;
| : [ i |
TOSHIBA - , —H |
[ L \ )
Electrical Characteristics NS54LS 165/SN74LS165 Pin Assignment (Top View)
absolute maximum ratings over operating free-air temperaturs range @ .
Suoply voitage, V 7V | Operating free-ar | SNS&LS{ —55C to 125°C “ pa |
voply voitage. VCC [ cLock PARALLEL WPUTS (oo outeuT
Input voltage ™ temperature range SN74LS! 0°C to 70C Vo wieit D T B  weeuT 0
Storage temperaiure range- —65C o ISUC .
recommended operating conditions
SNS4LS 165 SN74LSI65 | ot
MIN  NOM MAX| MIN NOM MAX
Supoly voitage. Voo 4.5 5 5.5|4.75 S 5.25| Vv
High-level output current. IQH 400 400 | #A
Low-ievel outout surraal. gy 4 3| mA
| Clock_treauency. felock 0 20 9 20| MHz
Widih of clock input putse. ty(clock) 25 25 ns
Width of load out puise. I, {loac) 15 15 ns SHIFTI CLOCK .E 5
RE_WF W I n0uts
Clock-snable setwd time. lseiup 3 30 ! ns L040 parAlLEQ neuTS B
Paraiiel nput selup time. lsei g 10 0 ns
Senal inpul celo tme. lsetup 20 20 as positive logic:
Shiit setup time. lsuiup 45 45 ns
Hold time at any nout. inold 0 0 ns
Qperating free-ax lemperative. Ta . 125 0 0l C Function Table
electrical ractaristics over recommended operatin )
i ¢ W — RERALE 165 (see Note 3)
free-air temperature range
PARAMETER * | TEST CONDITIONS t MIN TYP £ MAX | UNIT kit A INTERNAL | o
Ul Fihteve) woutvolidle z 3 SHIFT/TCLOCK T o T cmiaL | PARALLEL | OUTPUTS an
Vi Low-level noul voltage 08| v LOAD | INHIBIT A . H Qs Qs
Vi Input c.amp voitage Veg:-MIN. 1= —igmA THE Y L X X X a...n 2 b h
VoG =MIN. Vg =2Y.
Vow  Highdavei wutout voitage 2C NN 21 1S i f S 5 4l X Qa0 Q%80 | Qwo
ViL=0.8V. 10M =400 uA ! i H L t H X H  Qan Qaa
TVeC =MIN, Vg =2v. i
VoL Lowslevel outpui voitage () ©C ey 035 @S v A L ! Lo ! Qan | Qan
fviL=08v, oL =3mA 4 | H H T X ! x Qa0 Q80 Qno
" Input cuv-r(u at SN toed 1agut | Voo uax. vy v 0.3 A L L H
voltage | Other apues 0.1
- L e
TP W g d nout Ly BaMAX ( ) 23 LI
Shif?, tuad nout tQiner inouts 20,
- I -1
e W LOa0 10U G =MAX. vy =04V 2! ma
' Shift, toad input Jrner nputs! -0.4
e —20 T
ias o - lvcg-wxx | SNS4ES 00T mA
- | ISNTALS 20 10C
| Tcc | Suoely current TVGoG-MAX. See Note 2| 2 361 mA
fmgn _Manimm clock Mecutlgd } l [ L MHZ | NOTES 1. This is the voltage batween (wo eawtters of a mulliple-smitter lransustor. For
:PLH from L33¢ 1o Ay outout ‘| 22 85 s xﬂms circuit. (NS raling applies 10 e 33T i0ad NpUt 1N coNfuNCtion with the clock
tow | ¥ vee=5V. 2. 35 clock o clock-nfubit nputs.
PLH _J : T A=25%C i 21 € 2. With the oulputs open, Clock mhedrt ana swtr/icad at 4.5V. and a clock
T fiom Ciock 1o Any criipul ! oy o 2 ro_ pulse applied 10 the clock mput, |GG s Measwred frst with the parallel mouts
ol i Ci o5 at 4.5V, then with the paratiel noads 3ounded.
B § g e s i RL=2x e T 3. H =magn level (steady state), L =lowrevel (steady state)
omH 10 cutout Gy 2 i - )
'PHL : X =wrelevant (any nput, ncluding iransians)
oLl i A | 21 i 1 =transinon from law 10 hegh levet
_—!DHL [ from H r0 oulout QO 16 ke bl a...n =1ine level of sieady-siate «woul a: :QulS A thru H. respectively.”
Qa0. 0BQ. CHo =the level of Q. Qg o Qy respectvely. before the
indicated y-st nput were
Qan, QGn, =tne lavet of Qa or Qg  resdecuvely. betcre the most recent
I transitron of the clocie
tFor condions stown as MIN or MAX, use the aporconate value under fe: operating tor the device type.

T AN typrcal vamws are at Voo =5V, Tp=25T.

©Not more than one output =nculd be shorted ar a ume.

+ IPLH ® prnpagapon  Ge'ay hime, low-to-wgh-ievel ouiput
IpHL % Propagaton dclay lime, nigh-to-low-ievei oulput

COMTWUED QM NEXT PAGE.
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/f
Functional Block giagmam
PARALLEL
NPUTS
A
/ E F [} H\
{89 122
iy o
[P cx .
o
sznux_"_D=l N a8 @M outpur
Iy Ciglly CLea CLEAR
Fesed ex oan e l y
. e D
= Y
cLock 89
INHBIT
‘165 PARALLFEL -L OAD 8-BIT SHIFT REGISTER
LR
typical shift, and load, inhibit sequences
: CLOCK INHIBIT

SERWUL WPUT L

SHIFT/ LOAD
-

e = |

b
;
‘_ II H l
8 (S
T
¢ WL
] 1L
S | ]
DATA \
‘ ) 2
F T {
M i
I
o fTwl
\
1
" I H !
' ]
OUTPUT Qy [ T H L A » = L =
- ]
outPuT By | AR o BN rE i
|
!" HBIT —4""——'—SERuL SHFT —_—

3
¥

13
{;.4

3
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$54393/74393

Dual 4—Bit Binary Counter

% Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low- Power TTL
’ Package Package X Package X Package Package
E Device T Device T Device T Device T Device T
; Pe Ielp [Mie P eTPIMIcF P rcTeMIe s P IeTPIMIc TP TR M
- SNSLL 5393 i) WY SNS4393 1G] 0
ng SHTLSI TOND) ) NG
FARCHILD
Y o
WJOROLA
G
ﬂ;lPS
GNETICS
-5
EMENS
WATSU
TACHI
[&iUBlSFH M74LS393 PO
i‘cr;
10SHIBA
ical o . . .
Electrical Characteristics SN54L.S393/SN74LS393 Pin ‘Assignment (Top View)
3 ';olut. maximum ratings over operating free-air temperature range OUI'?AJTS
5 - 2
Seoly volage. Voo v Operating free-aw | snsas —55T to 125T Vcc 24 CLEAR /204 20g  20c 20p B}
< - ™v “temperature range ‘[ sNucs 0T to 70T 14 13 12 11 10 9 8
Storage lemperature rangs —65T to 12ST @ S - T
ﬁ" recommended operating conditions [_ Qa Qe Gc )
CLEAR
é% SNS54LS390 SN74LS390 | n
4 MIN_ NOM MAX | MIN NOM MAX
Soply voltage. Voo 4.5 3 9 5.5[4.75 s 5.25| v
Nigh-ievel cutput current. i 400 —-400 | nA
Low-lavel outut current, g 4 3| mA
q A nout 0 5] 0 25 S
- - foount 8 nout 0 2] o ] M By )
“ A nout hegh or taw 20 20
Nse width, 1y 8 mout Megh or low 25 25 - [— OIA Qf o[c o?
¢ Clear_ngn 20 20
$Bw naclve-slale saWD Ume. legnyp 251 251 ns 1 2 3 4 5 § 7
Spsarayng ree-aw lomperature, T —55 125 0 0l ¢ 1A CLéAR \J0a 108 1ac 1% , GnD
- electrical characteristics over recommended operating OUTPUTS
B free-air temperature range positive logic: High input to clear resats ail four
iy PARAMETER ¢ TEST CONDITIONS ¢t MIN TYP$ MaAX |uNIT outouts low
High-ievel nout voltage 2 \ . . .
> Lowlevel vput voitage 08| v Function Table Functional Block Diagram
% : Inout camp voltage VeC=MIN, = —|8mA b RS
ST L COUNT SEQUENCE 2.1 outeut
9N Highelevel output voltage 2.1 3.4 v Oa
o VIL=0.8V.  lgn=~400uA (EACH COUNTER) meura b Lo i
j VCC=MIN, V=2V,
T, Low-lavel cutput voitage Aalo P 0.35 0.5 | mA COUNT‘ OUTPUT e
inout current at Clear | VCC=MAX. Vi=1V 0.1 Qp Qc QB QA
1 maximum inout | Tnput A oo, ko 0.2| A o L LiLtL
voltage Input 8 cc= WA 0.4 | I—E L H g jt40) ouTRuT
éﬁ'nn'mmm i“ Voo=MAX. V=3 z A < ’L LHK b i =
gh-ieve CC& . 1=Z.8V] 1 m. |
5 ] e 3 i L L HH
Cnl) - o 4 1L HLL CLEAR
L Low-level mout current | A Voo =MAX, V=2,V 16| mA S |L H L H
8 o |
i e — 70“, 6 }L H H L N B
95 Short-crcurt outout curent e 'vccxuu . mA TN\ & gH g7 i ac
[ SN -20 - 100 | "y’ gV A by
Suooly current [Vco=MAX. See Note | 15 26| maA g i L n
T ; PH L
A ; ! | CLEAR
fromr A 1o outpt Qp - ! s O 35 Mz 10 H L HL '
2| Ta c25T. R AN I ' H L H H
ot L 20 12 [H H L L oo |t oureut
[ el L 13 |H HLH 1% %
B om A 1o output  Qp R = 2k r——‘—a—fwi,‘s 1 ;g
(S .5 (.
from Clear 10 Any output | 24, 39 | ns :g . : : : : CLEAR
cLean (2 mD g
eyt .
‘393 DUAL 4-BIT BINARY COUNTER
%OTE: ICC is measured with ail outputs open, both clear inputs giourided followang momentary
connection to 4.5V, and all other inputs grounded.

i The
Fe

AN typical values are at VoG = 5V, Ta =25C

= maximum count frequency

| The arrow indicates that the falling edge of the clock puise is used for reference.
tPHL = propagation Jelay time, high-to-low-level output

P Not more than ons cutput should be shorted at a time.

Pz

g

P H =propagation delay time, low-1o-Mgh-level output
Qp outputs of the * 390 are tested at oL =6 mA plus the limst vaius for W for the B input. This permits driving the B input wisie masntaieng full fan-out capabhity.
conditions shown as MIN or MAX. use the appropriate value specified under
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54244 /74244 Octal Buffers/Line Drivers/Line Receivers

Schttky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package | ’ Package Package Package
Device Type Device Type Device Type’ Device Type Device Type
C|P|MCF C|P|MLCF| C|P|MLCF C|P|MLCF
TL SNSAL S244 J Dl
" T SNTALS2U U CHNO
FAIRCHLD
MOTOROLA
NS C
PHILIPS
SIGNETICS
"SIEMENS
FUJTSU
HITACH -
MITSUBISHI
NeC
TOSHIBA l
Elactrical Characteristics SN54L.S244/SN74L.5244 )
absolute maximum ratings over operating free-sir temperature range Pin Assignment (TOP Vlew)
Suooly voltage. VCG T | Overatng free-ar | SNSALS| -55C to 125C
tnout voltace S5V | temosatwrsrange  [SNTALS| 0C 1o 70T
Interemutter vollage 5.5V Storage temperalurs range ~65C to I150C - @
recommended operating conditions
LS54LS5244 SN74LS244 oNIT
MIN NOM NOM  MAX
Supoly voltage. VCC 4.5 S 5 SERS 1 v - 8 .
- ™ - .
High-level oulput aurrent. 10H . 15[ ma =l (@ =sicindnioindc
Low-level oulput current, 1OL 24| ma =
Qperating free-aic temoerature. T4 55 0i T
o electrical characteristics over recommended operating = / / /‘
free-air temperature range (unless otherwise noted) / / /
PARAMETER TEST CONDITIONS T Sl A5 uMT ‘{>
' MIN TYP$ MAX L
ViR High-iavel inout vollage 2 M O DxOz0 DalsC)
Vi Low-ievel inout voltage 0.3] Vv = o= i
VIK _ Inout clamo voitage VCC=MIN. I1=—18mA —1.5{ V
SNBALS244 (1N SN74L5244 (3, N) "
Hysteress(VT + —VT =) VGG =MIN 0.2 0.4 v a
VCC =MiIN,
ViL =ViLmax. I0H = - 3mA
Vo High-lavel cutput voitage v
VGG =MIN,
ViL =0.5V,
Vg =MIN,
Vor  Low-evel cutout voltage YiH=2v, v
Vi =ViLmax
Off-state output current. o=
10ZH  hign-tevel voitage aopiied :cc_'z:”' A
\ Qft-state outout current. " o
OZL  jow-isvel valtage aophied Vi =V max
Inout GrTont at maximum
1 : Voo =MAX. ma
! L_H Rval LGRS $e
igh-tevel 1nput current,
IH any inout ~ Voo =MAX, HA
e Low-ievel wnput current VCC =MAX. mA
108 Sheri-areat nutout current @ VCC =MAX mA
Qutputs tegh VoG =MAX |
Qutouts low 46
[ S t mA
€c Conty curren o Outputs coen ﬁ
! outouts g
. LS2u4
switching characteristics. VcC 5V. TA
PARAMETER TEST CONDITIONS MAX | UMT
Propagation delay time,
PLH  oweto-ghrievel output <4
ey Propagason detay Ume. G =450F . -
high-to-iow-level cutput See Nota 2
1PZL Output enadie ime (o low level as
1PZH  Output enable ims 10 high lavel Lise2
i Qutput & sadle ime =
PLZ  from low level CL=50F.
- ?r\:‘uun;-un« See Note 0 s

t For condtions shown as MIN or MAX. use the aporoonate vaiue spec: fied under

$ AN typcal values are at Voo =SV. T 25°C.
©MNGt more than one cutpul should be shoried al a time. and

duration of the short-circuit should not exceed one second.
NOTE 2 :lLoad croust and voltage wave forms are shown on page FiL
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