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Abstract

In this thesis, the circular phased arrsy is studied.
Such srray antenna consits B elements ‘of circular microstrip
antenna. It can be designed end constructed at 815 MHz to
scan main beem in azimuth plane. The primitive expectation
is to use in the communication system as the transmitter and
the receiver always change their relative position as well
as they need the antenna efficiency. In order to enhance and
improve the PIN diode shifter which will be able to control
the phasc adjustment by interfacing with microcomputer. In
the final, it hes the results of calculation and experiment,

instance of radition pattern, directivity send gain.
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.......(2.24)

lootu..(2025)

.0.0...(2.26)

——

{a_-sin(@)-cos(¢) + g~-sin(9)-sin(¢) + a -cos(@)J

X y

1= sin(@)-cos[¢ - ¢n ]

¥4

5000-00(2-27)
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ﬂﬂﬂﬂOﬂnﬂ?qnﬂ1n7U7znaﬂ017l?ﬂ NﬂqaﬁnQQan (00000) W
v v ¢ ’ - ' P bv o
AINITOVIAITINABUUTTEN IS lﬂa”90ﬂ78uaﬂﬂau1ﬁuﬂasaﬂl”unﬂﬂﬂquﬂ7

«

suq 1amel

a 1= -k-a-sin[@ ]-cos[st - ¢ ]
o o n ceeese(2.82)

¢ o -

U a. (v (
WUNBADINIY L TRLIIR0INTT IERYTENouDIT L TE BAraeaati o s6)
» . - 'lv [P P o led )

AN MINITYOUNTEUAT L WG «_ LHunBRIuunt n Fouans lMtiuan 199

& v ¢ v G'la - v \1v
§INITOAIUANTIANT IUD SAUINAUS 1uun1§a§n AN INLIIRDINIT 16

o , 4

51un17n1uqutuanaen1uma nifoulfunaisonirunaedRLUNENL DY UAL
o a . & (e w o
URoUUIAIINAA TUNANNITRUTINTDY AVBDINTIMABITLTENITENYY  FUNUTY

{ ¢
ONTLTY (Scanning Array)



13

8 caa ¢ ¢ .
1ﬂl?ﬂﬂ1ﬂ UOIFTIHOINIABITL THUUUTEUTUIIARY FAWNITOATUIN

w189 naanisne liiae
2
4.1.].[|Emax ” . ;
D = - |

o 2'n n 2
| [~ (iE(e.#) N sin(e) a0 ap
0 0

000000(2033)

2.5 2997180ULWA (PHASE SHIFTER)
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o Ver » »y» ow o o - =) v
nenvseaall a.a. 1960 1alinaTdua’in3seifeadularidouidanls
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zﬂﬂ 2.5.2 uaﬂoanﬁmvuasvoa1aganuaawu1ﬂTan

Z := R + 3X

F F

R : w-L

F P

= + jjo-L +
2 ext 2
2 l - w ‘L -C i
l1 -0 ‘L -C P P
P P
-000(2085)
Z := R + X
R J
" 1
w:L -
R P w:-C
R
& + jiw-L +
2 ext
1 1] - w-C -{w-L
] - vo:C jw-I, - P
P P w-C |

a ° [ o 4
AIMNANNIIN 2,35 UAY 2.36 {IWNITOAIUNKIATIUWITUILADT  YOIIINT

4 Yo S D
auNag leaasumo X L }
“ext @ 2 cee (2.37)
l -w 'L .C
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2y
D ’ 2 |
R c = R .{1 - w- ,L .‘C .I , 0000(2.38)
F F P P '
D i
- 1 + wo:C +|X - w-L }
R ext 1y ees(2.39)
C := i
] D 2 .
w w-L - X ] - w ‘L -C + oL |
ext R P P Pl |
2
D 1
:= R |1 - w:C -jo-L - vees(2.40)
RR R P P w'Cj
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(Q = o (-] ‘
LABTTANADAWNILAUT (Characteristic Impedance) ANUTUNT

W 8 |A 4 1 B =
r—1:=———-7+——+ 1 + —| !
A |11 ¢ 0.81 e Ty el (2.41)
r TR
: | Za z /42 S X/ clea
!
ld/l
s ‘
. [ = 2/ .
€ ld/‘ 4

o { 't a w {
1 2.5.3 Lan 9 1ATIRT 10U 1uY 1aud suTndt L Uaes

o . o {
Tauh w o tiuernendreveslnlasansulad
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7, .

(0]
A < = exp . [4 + l - ll 00-0(2.42)
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X
X =2
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h
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s1gacLdanro9 10T 1u29959u LNoT LA

- . TYPES SN5403, SN54L03, SN54L503, SN54S03, ,
_ SN7403, SN74LS03, SN74S03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WiTH OPEN-COLLECTOR OUTPUTS

RAFVISED DECEMBER 1983

SN5403, BN54L03 ... J PACKAGE

¢ Package Options Include Both Plastic and SNE4LE0S, ENBASO3 . .. J OR W PACKAGE
Ceramic Chip Carriers in Addition to Plastic ' " §N7403 ... J ORN PACKAGE
and Ceramic DIPs ' EN74L503, 6N74503 ... D, J ORN PACKAGE
o Dopoendable Texas Instruments Quality and {ToP view)
Rollability a0 vee
description T8 g 48
i ) w O aa
Thoese devices contain four indépendent 2-input NAND 2A [ Yy
gates. The open-coflector  outputs requiro puli-up 28 O} 3B

3A
3y

resistors to porform correctly, They may be connected to 2y
othar opon-coflactor outputs to implement acﬁvngw GND ]
wited-OR or active-hiph wired-AND functions. Opoh-
collnctor dovicos are ofton usod to generate higher VOH

lovols. SNG4LE03, SN54503 ... FK PACKAGE

SN74LS03, 5N74S03 ... FNPACKAGE ,
The SN5403, SN54L03, SN541L503 and SN54503 are / {TOP VIEW]
charactorized for operation over the lull military temper-
sture range of —-55°C to 125°C. The SN7403,
SN74LS03 and SN74S03 ere characterized for opera-
tlon from 0°C to 70°C.

FUNCTION TADLE (ench gate)

INPUTS ouUTPUT .
A B Y
H H L .
L X H
X L H
NC - No intamnal connaction |

logic diagram (each gato)

o L

TTL DEVICES

pesitive loglc

YA BovrAs+sB
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TYPES SN54LS00, SN74LS00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54L500 EN74LS00
UNIT

. MIN NOM MAX | MIN NOM MAX
Vee  Supply voliepe as 13 55 1475 5 625
Vi Hightevel input voltage 2 2 v
ViL Lowrlevel input voliage 0.7 [+F ]
1o Hiph-leve) output cutrent - 04 - 04 mA
oL Low-level output current ) a 8| mA
TaA  Opersting tree-sir tempersture - 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)

SN541.500 SN74LS00
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP$ MAX | MIN TYP$ MAX
Vix Ve ® MIN, i = 18mA -15 -15 \4
VOH Vee® MIN, V)i e MAX,  Ign* ~ 0.4 mA 25 34 27 34 v
Voe ® MIN, Vige 2V, loL " 4mA 0.25 0.4 0.25 o4
Vou - v
Vee e MIN, ViH* 2V, oL " BmA 035 0%
] Vee® MAX, V=1V A 0.1 01 | mA
hu NVee e MAX,  Vir27V 20 20 | pA
n Voo s MAX, V=04V X ~ 0.4 -04 | ma
fos$ Vce = MAX -20 -100 | ~20 -100 | mA
iccH Voo MAX, V=0V 08 1.6 0B 15| mA
j ecL Vo= MAX, V-4V 4 24 44 24 44| mA
r- 1 For condaions shown 81 MIN 0 MA X, use the appropriste value wecifsed under retommended operating conditions.
3 AN typlcal values ore 8t Vo = 8V, T4 = 25°C
U § No1 more than one output should be shorted at & lime, end the durstion ©° the shorichicuit should nNol excesd one second,
g switching characteristics, Voc = 5 V, TA = 25°C (see note 2)
6 FROM 0
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
m UNPUT) touTPUT)
wn
LY - -4 15 ne
Aot B A g Rpe24n, CL=15pf
L 10 113 ng

NOTE 2: Soe Geners! tnformation Section for losd circutts 8nd voltape waveiorms
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TYPES SN5400, SN54H00, SN54L00; SN541.500, SN54500,
SN7400, SN74H00, SN74L500, SN74500
QUADRUPLE 24NPUT POSITIVE-NAND.GATES

T—
schematics (each gate) i
'00, *LOO ‘HDO !
Vee Vee
<
SR S R3 28k S 7608 250
i
A —y '
: . |
! }
INPUT CLAMP A Yo
DIODES ARE Fy i
NOT ON i
*LO0 CIACUITS g i
GND +—ocno |
i
TRCUN R1 /2 _R) Ra ‘
‘00 4 k0 122 | 130 N 1580
‘LOD 40 k{1 20012 | 500 O 12 &1

L5800 |
Vee |
22080 g8an 1:: 1200 ]
|
A e V i
. 14
B8 [a .
o S Y
Al 12:08 |
[y
1 3 |
15§ & i
<
i
|
i
& j7 $— GND
Aosis10r values shown ary nominal,
sbsolute maximum ratings over opersting free-sir temperature range {unless otherwise noted)
Supply voltage, Ve (see Note 1) ‘00, *HOO, LS00, 800 .ottt e e s ;\\; i
L0 e e s ;
Input voltage: ‘00, "HO0, *L00, 00 ... ..... e et i e e, et 5 5:"
LS00, i e, XERERE Ceras Ceneeieeeae g 7°C
Operating free-sir temperature range: SNS&'. ..o - 55 S to 175°
SN74'...... Ceeeetaiiaaa e e e e ae, 0'Cto 70°C
&
Storage temperature range .. .............. et et s, eeees veevs —65°C0150°C
NOTE 1 Volupe values sre with POIPOCt 10 AXIWDIh 97 OUNT Termingl,
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TYPES SN545260, SN745757
DUAL 5-INPUT PCSITIVE -NOR GATES

REVISED DECEMBER 1883

. package Options Include Both Plastic and
Csramic Chip Carrlers in Addition to Plastic
and Ceramic DIPs

. Dependable Texas Instruments Quality and
Rekability

mecription
Thesa devices contain two independent 5-input positive
.NOR gates. They perform the Boolean function
y= A+B8+C+D+Ein positive logic.

The SNS4S260 is characterized for operation over the
full military temperature range of ~55°C to 125°C. The
§N74S260 is characterized for operation from 0°C to
‘70°C.

sg¢ diagram (each’ gate)

moOe»
<

SN545260 ... JORW PACKAGE
SN745260 ... D, JORN PACKAGE

{TOP VIEW)
1w Undvee
1802 1301E
wchs 2P
2AE. 12
1v(s 10020
2v(e 9f32¢
GND[]7 828

SN545260 . .. FK PACKAGE
SN74S260 ... FN PACKAGE

(TOP VIEW)

TTL DEVICES [{%V]

|
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~ ' TYPES SN545260, SN745260
DUAL 5-INPUT POSITIVE -NOR GATES

ncommended operating conditions

SN545260 SN745260 o !

_ MIN TYP MAX | MIN TYVP MAX |
Vee Supply voliage 45 5 55 | 4.76 5 525 \4 |
Vi High-level input voliage 2 ~ 2 v '
Vip  Lowdevel Input voltage 08 |- [:2:] v !
lon_ High-devel output current -1 -t mA I
‘ot Low-level output curremt 20 20 1 mA i
“a  Opersting lrseair temperaiure -~ 65 125 !

0 Wl ‘c

dectrical characteristics over recommended operating free-air temperature range (v

nless otherwise noted)

MOTE 3: See Generst Information Section for load thcuits ond volupc. wavelormy,

]
; PARAMETER TESY cONDITIONS t SNB4SI60 4L uNIT !
I i min_ TYrd max [ min vvel max !
L Vi Vee"MIN, 1=~ 1B mA -12 -12 v ‘
Vou Voo = MIN, Vip, * 08V, lgy=-1mA 2.5 3.4 2.7 34 v
. Vor Veg » MIN, Vig*2Vv, loL =20 mA 0.5 05 v [
] Voo " MAX, V=85V 1 1 mA ;
*hu Vec *MAX,  Vyu=27V &0 50 HA i
W Vee " MAX, Vi ~0sV ~2 -2 mA {
T ok Ve » MAX - 40 -100 | -40 100 | maA
L ‘ccu Vee ~MAX, V-0V 17 29 17 29 mA
L et Voo ® MAX,  See Note 2 26 45 26 a5 mA
* Por conditions shown es MIN or MAX, use the appropriste value specified under o P 9 et b |
3 AN typleal values are at Vec=8 v, Ta~ 26°C.
$¥n1 more than one output should be shorted 818 time, snd the durstion of the shortcircuit should not exceed one second,
VOTE 2: One input @1 4.8 V, sl others at GND,
mitching characteristics, Voo = 5 V, Ta = 25°C (see note 3) n
FROM TO w !
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
LtmruT) touTPuT) 4 g
PLH y a 55 n .
A -
L ny Y Ry =280n, Cg = 15pF 2 s ™ w
O
F




o5 |

TYPES SN545260, SN745260
DUAL 5-INPUT POSITIVE -NOR GATES

schematic {(each gate) !
. o — Vce |
!
2802 :: . 0.6 k1 50 11
INPUTS \ :
A —y
']‘ Bk
ouTPUT
H p 1 8 Sainec=s 3 v
' i
' 1
(] ]
' 1
1] : :
.
5 —— .
! ® 250 31
[ ;
T NN TOET N 600 5
¥
< ,; - GND
i .3, G Resistor vatues shown are pominst, i
. The portion of the schematic within the dsshed:-line s repeated for each additionsl npur, {
< !
j absolute maximum ratings over oporating free-nir temperature range {unless otherwise noted)
-
Supplvvoiugo,Vcc(sgeNole'l)............................. ....... LR TRY 9 SR B N 1.
g lnpuxvomne........................................ ..... et te bttt aaaaes cee 55V
< Opeiating free-air temperature range: SNBA' L. ... i e vee. =55%Cto 126¢ I
-— SN e e veen 0°CWNOC
l'cg Slougnempcmuuunge........‘.......................... ...... OO ver =65°C10153°C
i
Ch NOTE ¥: Voltage velues sre with tospect 10 network ground terminat,




TYPES SN54LS138, SN545138, SN74LS138, SN745138°
3-LINE TO 8-LINE DECODERS/IDEMULTIPLEXERS

DECEMBER 1972~ REVISED APAIL 1985

SN54LS138. SN545138 ... J ORW PACKAGE

d Specifically for High-Speed:
* Designed Spe "y erope SN74LS138, SN745138 ... D, J ORN PACKAGE

Memory Decoders

Data Transmission Systams (TOP VIEW)
o 3 Enable Inputs to Simplify Cascading and/or Alh 18] vee
Dsta Reception BE 2 18 JYO !
cys el Y1
o Schottky-Clamped for High Performance §2 Ale  whv2
G@B(s -12f]v3
description Gi1f{Je n %YQ
. : . Y7Ll  wlJYs
These Schottky-clamped TTL MSi circults are designed onolls oflve

to be used in high-performance memory decoding or
date-routing applications requiring very short propaga-
tion delay times. In high-performance memory systems
Mdmdeuanbcuudtorrinimipthccﬁmof

Y decoding. When employed with high-speed
memorios utilizing & fast enable circult the delsy times of
these decodars and the enable time of the memory are
usually less than the typical access time of the memory.
This means that the effective system delay Introduced by
the Schottky-clamped system decoder Is negligible.

The "LS138 #nd "S13B decode one of eight lines depen-
dent on ths conditions at the thres binsry selact inputs
snd the three enabls inputs. Two active-low snd ons
sctive-high enable inputs reduce the need for external
gatos or Inverters when expanding. A 24-fine decoder
can be implemented without external inverters and a
32.1ine decoder requires only ons inverter. An enabls in-

SN54LS138, SN545138 ... FK PACKAGE !
SN74L5138, SN745138 ... FN PACKAGE

(TOP VIEW)

put can be used ss a dsws input for demultiplexing
spplications. A [72]
logic symbols w
ANl of these decoder/demultipk 1 fulty buf* . (&)
fered inputs, each of which reprasents only one nor- Al ,Q'N/DWO (18} S 3
malized load to ita driving circuit. Al inputs are clamped sf2 ], 1] LIV ny
with high-performance Schottky diodes 10 suppress c B 1, 2 13lyo ra)
Hine-ringing and to simplify system design. 3pi2) g
8 & aptilly, =
The SNS4LS138 and SN54S138 ace characterized for G1 o] &p10 vy -
operation over the ful military temperature range of G2a ) EN 5;_:‘71;
=55°C to 125°C. The SN74LS138 and SN745138 are G28 I—Zv7 |
characterized for operation from 0°C to 70°C. OR
‘ A :;:_ pMux L s o
B 362 b,
c 1. 2 7 2h “MVl i
Py ikijvn |
e [a ;
G 8| tn
w0 NG
G2A ?-- 5P——VY§
G2s sty
b ST

Pin numbers shown on logic notation are for D, J or N packeges.
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TYPES SN54L5138, SN74LS138 ;
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS :

{

¥

sbsolute maximum ratings over operating free-sir temperature range (unless otherwise noted)

!
Supply voltage, VoG (see NOE 1) . iuinieineieteiitrsntseenresianursenarnsacesansnsssancsnsaie VY ;

INPULVORB0E ..\ ivieerineieurenasoreanssnnssosteenscessncsssansassncsssssssassonesasassse, IV 71
Operating f1ee-air tempersture range: SN54LS138 . ............. heeiieeaes teerecessseses —=55°Ct0125°C !

' SN74LSI3B ..vvvnrnnnnnn. P « f o2 [ X
S10r808 1EMPEIBIUTE IBNGE o\ o vvvvronronansnennsssnons B . LR L

NOTE 1: Voliape values sre with tespect 10 network ground terminal, !

recommended operating conditions

SN54LS138 SN74L5138 ’
min_ Nom  max | min_wom wax | VM| |
Ve Supply vohape 45 & 554715 b 83| v ;
Viq  High-evel input voltage 2 2 v
ViL  Lowlevel input voltape 02 08 v
104 High-leve! output current -04 h -04 | mA
1oL Low-level output cutsent 4 8] mA ]
Ta  Operating free-sir temperature - 55 125 [} ] ‘¢
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER TEST CONDITIONS 1 B RRSLEITS UNIY
MIN TYP? MAX | MIN TYP! MAX
Vi Ve ® MIN, L= 18mA -15 -15 v
Vom Ve ® MIN, Vig= 2V, ViL ® MAX, 25 34 27 34 v
10K*® - 0.4 mA
VoL vee ® MIN, ViH* 2V, oL ® 4mA 0.25 04 025 04 v
ViL = MAX iop = 6 mA 035 05
i A Vece MAX, V)TV 0.1 01| mA
hK Voo e MAX, V=27V 7 ; 20 20 | uh
j : Enable - 04 -04
ne Ve MAX, V|04V o T's - ~¥) 2] ™
r los § Ve ® MAX - 20 ~100 | - 20 -100 | mA
U icc Vee ® MAX,  Outputs enabled and open 6.3 0 6.3 10 mA
m - .
s 1F or conditions shown as MIN or MAX, use the upp';pvl-u velue specified under d opersting
O Al typlcol vatuss are st Ve ~ BV, Ta = 28°C.
m $Not more Than one SUTPUT shoVI be shortea a1 8 time. M
switching characteristics, Vo = 5 V, TA = 25°C :
EVE ENS4LE138
PARAMETERY ‘an’?;:’ (OU::UT) OFLDEL:SY TEST CONDITIONS SN74LS138 UNIT
MIN TYP MAX
Pin R W 2] ™|
TN Binary An 18 41 ~
tPLH Select A g R AL- 7M. €= 150F, n 27| ™ |
1ML See Note 2 2 L .
PLK 12 w| ™
WPHL 2 20 32 ~
Y, Enable Any 14 261 = ]
PHL 2 13 38 ~
P 4 ® Propepation delay time, fow-10-high-leve) OUtDUL; tppy| * PIOPSOSTION aslsy time, high10-iow-leve! output.
NOTE 2: Soe Gonera! Informsnon Section tor 10ad cwcvhs and vollage wavelorms




TYPES SN54L5138, SN545138, SN74LS138, SN745138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

logic diagram and function table

‘LS138, '$138
N

%L

L
:
b

6}

; &
eNaBLe J o W)
iNpUTS | S2AT

sg
&f:
-]

3

G28B
ﬁjj 12) v3
[ , DATA
s | 11} OUTPUTS
— | Y4

3
iE
<
”
~

A ) D
2 D
1 1) D

Pin numbets shown on logic notation are tor D, J of N pachapes.

SELECT
INPUTS

¢
3

T<><>
PTH .
i

‘L8138, 'S138
FUNCTION-TABLE

INPUTS

ENABLE SELECY puTPLTR

Gl G622 [€c B  A|YOY)Y2YIVaVYEYE V)
X H |X X X|H H HHHHUHMKMH
3: 2 L X [X X X|H H HHMHHHH
H L L L L]L HHEKHBHBHE

H L L L H|{H L HHHHNKH
:’ H oL |t H t]lH it HHHN-A

H L jL H HIKH HHL HMHHG®H
= H Lt |H L L]|HHHHLHHH
O H U iH -t H{HH M HH T HH
m WLl M L HHHHH H LK
S H L [H H HIHHHHHHHHL
g *87-8za.828
m H = hugtolevel, L = low Jeve), X ® irrelevant
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TYPES SN54LS138, SN545138, SN74LS138, SN745138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS
echematics of inputs and outputs 3
[ EQUIVALENT OF EACH EQUIVALENT OF EACH TYPICAL OF OUTPUTS
ENABLE INPUT OF ‘L5138 SELECT INPUT OF ‘L$138 OF ‘L5128
Vee = | QR
Vee r—— - 5 k2 NOM
$ 20 k{2 NOM -
INPUT A 4
INPUT {; ——
Y % -- 4
by 'y
7y ! v
P s A
+
EQUIVALENT OF EACH TYPICAL OF OUTPUTS
INPUT OF 5133 OF 5138
: ~4 - Vee
so2nom ¢
Ve b ® |
$ 2.8 k) NOM |
INPUT -

TTL DEVICES




!
100

AN ' TYPES SNSALS373, SN5ALS374, SNSASIT3, SN54S3T4,
3 SN74LS373, SNTALS374, SN74ST3, SNT4S374
OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS

OCTORER 1975 —AEVISED APRIL198S

of 8 Latches or 8 D-Type Flip-Flops SNS4LS3T3, SNSAL5374, SNE45373, .
SN548374 ... JPACKAGE

" # Single Package SN74LE373, SN74LS374. SN748373,

;suh Bus-Driving Outputs SN745374 ... DW.JORN PACKAGE
*T (TOP VIEW)
» full Parellel-Access for Loading . _ ,
ocl]t U lvee
trol
f ered Control inputs oz Hsa
+ Clock/Enable Input Has Hysteresis to w3 w[dsp
improve Noise Rejection {'S373 and ‘S374) 20« v{J70
s 16
+ p-N-P Inputs Reduce D-C Loading on 20(] [J70
ta Lines {'S373 and 'S374) 3aje 1sPsea
o an[j? ww[Jeo
‘1$373,°5373 ap(js 3{)sp
FUNCTION TABLE aaf]s 12{Jsa
oNoJro n[jct
o o Joumn
SNE4LS373, SNS4LSIT4. SN54S373,
" # \ SN545374 ... FX PACKAGE
" N L SN7415373. SN74L8374, SN74S373,
t x Qo SN745374 ... FNPACKAGE
X X Z {TOP VIEW)
. ‘LS374.°5374
. FUNCTION TABLE
oUTPUT
ENABLE cLock D | outPuT
L ! H H
L t L L
L L x Qo
H X x z
scription

1 tor 15373 and 'SITI; CLK lor 'LSIV4 and ‘5374,
hso B-bit regsters . feature three-state outputs
signod specitically for driving highly-capacitive or
~taivoly low-impedance loads. The high-impedance
~rd siste and increased high-logic-levet drive provide
‘ae registers with the capability of being connected
sectly 10 8nd driving the bus hnes in 8 bus-organized
sptem without need for interface or pull-up com-
vrents, They sre particularly sttractive for implement- -
73 buller registers, 170 pons, iduectional bus drivers,
nd working registers.

™e sight latches of the 'LS373 and °‘S373 are
Twgparent D-type laiches mcaning that while the
wuble (C) is high the O outputs will follow the data {D)
outs. When the enable is teken fow the output will be
“-hed ot the {pvel of the data that wos set up.

TTL DEVICES

!
|
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TYPES SN54LS373, SN54LS374, SN74LS373, SN74LS374
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

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

Supply voltage, Ve (see Note 1) C e e e e e e

Inputvoltsge . . , , , . ., . T v

Oti-state output voltage Stttore e e e e o 55V

Operating free-air temperature renge: SNSALS' . . L L. L L L L. e e e . —55°Cloi25"c

SN74LS' . Lo L 0°C 1o 70"

Storsge temperaturerange , ., . . . . . . . Cte e ..o —B5°C10150"C
NOTE 1: Voltage velves sre with FeIpact 10 network ground terminel,

Y

recommended operating conditions

SN54LS" , SN74LS" Nl
MIN NOM  MAX | MIN NOM MAX
Vee  Supply voltage a5 -3 55 | 4.7% 5 52 v
Vor_Hiph-level output voliage 55 5.5 v
10K Hiph-level output current -1 - 26 mA
1oL Low-evel output current 12 24 | mA
twe  Pulse durstion GL¥hish A »® n
CLK low 1% 15
o g . ‘LS373 LX) 51 ~
el & - ¥ ‘L5374 201 201
Dats hold 3 ‘LS373 4 201 204 -
m ats hold time LS3ias e o1
Ta  Operating treeeir tempersiore -85 125 0 70 ‘c
.;3 TThe tp specification spplies onty for dets frequency beiow 10 MMz, Desipns sbove 10 MHy should use » minimum of b ng,
LSgll electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS’ SN74LS’
PARAMETER (3 NDITIONS? UNIT
; &5 Ksi(Caes o WIN TYP! MAX [MIN TYP! MaX
Vi Highdevel input vohage 2 2 v
O Vil Lowatvel input voliape o7 08| V
‘2 Vix  Inbut clamp voltage Vee s MIN, ) =18 mA =15 -15| Vv
— E Vee " MIN, Ve 2V,
Y Highdevel output vo! 4 34 2.4 39 v
tgn) o, \ N ViL® ViLmas, igy » MAX ?
VEC* MIN, Vige2V, [igL* 17ma 075 04 025 04
v Lowdevel \ \ 4
v o vdevel outbut voliage Vi = Vigmex oL * 24 mA 0.35 0.5
tozn Otfatare output correny, Voo » MAX, Ve 2V, 20 20| wa
hughdevel voltepe sppiwd Vp* 27V
ozt Otf-s1a1¢ output curvent, Vee s MAX, Ve 2Yv, —20 —20| va
fowdeve! voltage applwd Vpr04v
o e
Yy wutevrrent ot Vet MAX, Vie7V 0.1 0.4 ma
dimum input volispe .
UM Mogtedevel input cureeny Vee* MAX, Vi» 27V 20 20| wA
[M Lowdevel input current Vee = MAX, Vs 04V —0.4 ~04 | mA
105 Shortcucun output cunemtF | Ve » MAX -30 -130 | -30 -130) mA
Vee s MAX, ‘L5373 24 40 24 40 :‘|
! ) m
cC Supply currens Output conwrol 91 4.8 V 'LS374 2?7 40 27 40

TFor conditions shown es MIN or MAX, use the spproptiate vatur soecified undesr tecommonded operating conditions,
JAH typks! values ore ot Vec* 8V, Tge28'C,
I Not more thon one output should be Shored 81 5 11me 3nd durstion of the short chrcult shouid not exceed one sscond,




102 |

TYPES SN54LS373, SN54LS374, SN74LS373, SN74LS374

OCTAL D-TYPE TRANSPARENT LATCHES AND-

EDGE-TRIGGERED FLIP-FLOPS

switching characteristics, Veg = 5V, T = 25°C

FROM T0 15373 15374
R NIT
PARAMETER{ wweur | outPum TEST CONDITIONS MIN_YYP _MAX | MIN__TYP MAX | =
fmax as 50 MH2
1
1PLH Data AnyQ 2 18 ns
1PHL CL = 450F. R = 667Q 12 18
'PLH Clock or AnyQ S:e Notes Zlﬂ: 3 - 30 18 28 ns
PHL enable v 8 30 9 28
wzH Ouput [0 T 5 28 |
P2 Control 25 36 21 28
) Gupat | o SN54 28 32 ®__a7|
PHZ Controt 4 CL = 50F, A= 6670 | SN74 5 25 6 28
- Output See Note 3

Lz Control Any Q 12 20 12 20 | ns

NOTES: 2. Manimum ¢lock frequency is Tested with sif outputs losded,
3. See Genersl informanion Section for losd circuits and, voitage waveforms,

fmon ¥ marimurm clock treguency

teLm & propagation deley time, low-to-high-level output
oyt ™ propegation delsy trma, high-1o-low-level outpul
tpzH ® output ensble ime 10 Migh level

tp2y B oulput enable time to low level

P2 T Output disabla time trom high tevel

tpi 2 ¥ oulput dissble time from low levet

12
w
e
S
u
o
—
-
| o
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