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Abstract

Given an unknoun X-band transmitter-receiver box, a practical
study of pulsed radar system followed. Each subunit'has been iden-
tified, analysed and tested. A 1.21 meters diameter, 0.81 meters
focal length offset-feed parabolic antenna and a 30MHz coherent
oscillator circuit has also been designed and constructed. The
first one was necessary to facilitate the whole systen testing. The
second one will be an important subunit for upgrading the system

to perform moving target indication (MTI) in the near future.
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’ 4r  4wR2 :

. 4 - £ 4
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“POWER__ =P, = PD, A, WATTS
RecEWED  f 2 e
= PLOT  pg WATTS
-4
(awr2)2 °
o Bur 2
Rotow ™
’ = AND P;Gza'zk
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. . 4

Ardviam P avdsnaunfuxnaniiln uasiiavainiI11ake N P_Uas A

. <4 <« ) [ 4 4 [ - 4 {

dwTunidizasnrange L JanduuazwieewndsnaunduniTas A_3raTaniun i a7

) .

- e . A b o & b ‘u d

GeiiuanauntnaTnTe s Janduszdniserad i sifulingfiuauauntmnnn s Seniy
suytaTdInslanass diialitadn

P, = PG, U

b

P A G, /47R° Vo(2.18)

" ﬁ | ¢ [ 4 3 “ 4 ] (3 ]

LHa G, 1IUBRTITANANIAIIBNWUNULLTIURUNAE A unasindataTanTala

o - o as [ 3 J (YR} . N
wazAIMFNUUTIA 9B TIR81BATRIDANE BRI RN UNRNAN TTudsHR (ef fict ive re
-ceiving aperture area)ﬂstﬁu
G =4maA® (2.17)
unuA1 G 1R

P, = (P /4TIRY) = &_= WA/ A®)

b

PA/AR Wo(2.18)

4 'n
ug § uxd ¢ dg o o 4 <)
aJuy RCS ﬂm@lﬂﬂ“"ﬁﬂﬂﬂWUﬂuUuTﬁUﬁNEﬂﬂ A NRIRINDUAIAAL IBHUAIN

Huibud ,
S = 4mp IN® ' n®  (2.19)
& K. | )
1IN 2-2(b) uaw () Awtwwinaw ndrdeiiiAe
p.a, /afl R’ w/in®  (2.20)
] o @ b [) [ 4 & - L ) [
EELARERL PRI s founiuyrBsieL a1 du
P.G & /16 71°R" W/steradian (2.21)
o w4 o 4 d % :
P_uiluinieni Ta 1 TFutaAR MW Fruuiing (ef fective capture area
3A) 229F122 M Awudaiugl 2-2¢e)
P_=PG, + 1/47TIR*+ & - 1/47TIR® - &, W
- -~ -
. [ 4 as
A endetuisiih
¥ . W 4
A2t Tudndentia

4 Y <

o & [
ﬂanﬁﬂgaﬂﬂuW1ﬂaU“1nliﬂq7

¥ e w ' 4 4
AL IRV IRNAARAENAY

ovdu t7) r's
nMasnTuiaTaal 5819
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¥

s 4 - - . - -
wunnITTuaewasasdpand(effective capture area) nuBATHEA
(gain) N2 wduiud
G = aMa_IN® (2.22)
4 ﬁ 4 . 3 ' »
TR VCERNERL IR PR RO 1 ATy PEL W N R A
’ 2
P_ = PG GNS/ (47 ¥oo(2.23)
‘ [ 4 e - -« - 2 l
Lragdauaaniinastfdnaaanadiul anatun1sasuas Ty fetiudunaTiianiae
vils
P_ = B G"AN'Q47’R" (2.24)
Ya I'4 ull ' ) i v o -
LARANNTTL TA1T8E7199 1N E TN 11898 Wasn 1 TA IR Taal e ATl
’ » 4 [} - [ » ‘o ap o a d o 3
NTARIBNLNREINDT L TIsRENAENR A dand ARl
& . . 4
1 @9na19uagL FUnIIN1TuwTnavAaY

agrasunuiufuusTannd

no

(V]

- ¢
ﬂ')'l&l’;"t]llaﬂB\HSUU('nI.?IFI"\'\ﬂQﬂﬂ'IN)

S

v 4 o 8 -
afﬂm'\ﬂ”un"uﬂ'\\lﬂq'\uiuﬂl nasuN18TuTEUULAY

(%]

nmwngmtﬂaﬂﬁnn11uwsu1auaimmﬂm

I -
a1wu§mninauqntnaaqnnw11§eﬂunawwzawu

(-2

a'e

NONIDEAL RADAR PROPAGATION MEDIUM TARGETS AND BACKGROUND
, e e 4
e il
' o Vrrdo_eot way G -
Anterna . TRANSHI TR T .
' Vi Ay W

Transmitter

anuanen‘\; '

Recelver

(= Signal
Indicator Pr%?:essor ]

. "Nolse

Y ‘
gﬂ 2-3 WEAVRNIWIUNITITIIMATIDDITEUUL TANT
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Tl 2-3 uﬁa«?ﬁtuuﬁnwunqsnwewua?euwnniwnuaa¢1ugﬂ 2-1 LWAADURY
: | 7
—avnazauua1wdwﬁ1ﬂ1snaunﬂ1§mtﬁa(loss factor:L)AATINNNIIN A21B9TEUY

e 4 ' 1 -
189 Hanane uasnrTdmidnidasamniuud uasduuddtaunaiaasseuu iy

290 K uasuataflienauinginsuniursuu(systen noise r:Fn)tﬂu
F, = (N/NDIS /S) %
= S/, JJSIN_ L 1
= (SNR) ,/(SNR) %%b%*° *ftégg; (2.25)

%, b Do

\ila N uae S u#aqseﬁuﬁwﬁenaqﬁmmwm1un1uuaséﬁgﬁﬁﬂmﬁaanu i uae o

udasivi dunrmi Sruavaanawandy  HeiiusnTadouiidvnasdayionedagiaTunas

ﬁﬁwun1aannaenwa?uag%uﬁuin1wdmu§mm1mdmﬁmmwm1un1u#3wut5wnacnwa¥u iy
AU TsnudgIBTUN IWBRNTEU(F )

(SNR)_ = (SNR) /F, (2.286)

» dw o ™ b .
Rmm1m1un1uannoﬂuiauﬁuganawutn1naqnwn7u Tagn2Tinanuaiagdunad

N, = kTB (2.27)
(e k = ArasiTuanuud
T = AuwpilLARIY
B = A2A319unu(band width)

3 o {o <« 3
W L, uav L, unun17dn dasavingiaiwe (luimiuTsuulugenad)  fiv

nwauanuaznwa%ul1a1§awuéwﬁu UAETH A unuEATI9878089MATY AL TRRNR
g wauiadswaleffective input signal powerzsg)aa
S, = P_/L, (2.28)
uazftfedyyrenasn(s, ) As
S, = AS_/L, = AP_/L_L = AP_/L W o(2.29)
Tuiuaiagain drdeEggoeTunduauaanae
N_ = AF_N, = AF_LTB ¥ (2.30)
ﬁeuaa01u3u 2-4 LT HITALERSER TR Wi R a e TUnIvER AR T

¢ < -
Tut nunmﬁumjn 719 a\ﬁ'mﬂ')ﬂ‘wnun'ﬁgml anuasﬁmmmmmu‘l&’ﬁ'm
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(SNR)

'SIN = (AP_/L)/(AF _KTB) (2.31)

(SNR)

u

PG\ G/ (47 R KTBF_L (2.32)
A1 fgnas SNR_ AanaTuasnwwtaadreiiniau tﬂaﬁaﬁimwamwuunndwq

1vwi1ewsﬁuﬁqﬁenaqﬁmm1mﬁuﬁmmwm1unaua1nni1asgawnssﬁuﬁwﬁqnaqammwNTaa

o . 4
nwwaq11ému5mwﬁmaaimm1m1unmu1uﬁnwuntﬂua?q

AB T, F

o
»

TR LO
§, = P_/L, vila L ilunasdn deaneuanaasi vand
S, = AS/L, 8L, ilunaagan danvatuneei 1and
=AP/L  Aia L =L,
N, = AKT_BF_
(S/N)_ = (SNR)_
= (AP_/L)/AKT_BF,

PG NS/ (47 RKT_BF L~ WATTS/WATT

4 - 3 :
Tl 2-4 dun1TL e TuasdaTrduiigiade oy aTunauataan

AT URcHANTNTEANEAWINATTATIARL  #lagnvidu 1ﬁna1u?uu14u1z3n§
-~ 'v e w R 4 uz

-AWN1IATIVIUTAENTLNNER T8 8RR T IwA 1R8N nmenn1a1tan1nuuu

fadsigrasunIviaLunal8daTLREI Y

[ - - : .
dun17 SNE_ udastiiauienrtudrignasniafudannauniud(lov noise
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[} "~
-awmplifier) F_ @1 uasnw1§mtRaﬁen1a1uuasnwaumnnmqt1a1§
2.1.2.1 wasn'\‘mnﬁu‘lnaqa(Haximum Detection Range)

- - 4. o™
nwiqeiznzn11a11aau1naanm4tﬂwﬁau RCS Mimuatiuntsialseingau
4 a [l < v e ' '
2yt TR TNAAGaBE e BIYRdNRTL TR Tl L T
R = [P,G°A°S /(4 7)°kTBF _L(S_/N_)1""* (2.33)

< .
uasua1ussssnw1u11aau1naqasﬂu

i1/4

G“AN* 6747 kTBF _L(S_/N))_, ] (2.34)

o min

R, =[P

m )

e s ﬁaEa1wéqu§mmwmdaimmwm1un1u§wua1amnﬁéwﬁ§a iy
FurTnuanigieanniidznausasiiiieanta  TasnRaeduadin S /N 1dafi
Wik et sidu '

R =rpG * s¢4 >'urpF L1*"* (2.35)

N id a o re
UAEUABANNITL IR TNTITUTE L NUTAAD WAINITOBAILTAIT IINTAIWDBIL T~

4
awusa¢qmduﬁana¢tﬁwuasﬂnﬂuu1a59u1un111§¢wu
2.1.4 A1ARABI19L7A77 (Radar Cross SeclionsRCS)

: d ) & e ug
LUTIEATIIN L TN RV ARIANARAIAIN TEBERI S MNUNAII U UAR W Aol

. u <4 3 . | 3 ¢ . ﬂ 4
ammﬁmﬁsnnuﬂﬂnLﬂﬂnizﬂsa1¢qiﬂuuaﬂmﬂun111iaﬁi UasnImual uﬁﬁniuﬂaq

Z9L 708N RCS A8

= 1lin 4 R*CIE_/E_D° (2.36)
’ R~-=2> o0
4 s <« o
tua E. = AT LINIBITUINATITNTS LISNAL
E_ = A1 Busduinannizny
d. -
R = 7easiimiTia E_

4 < - ' v w <
NITRICAMIUNITUNITINAIRTINAY RCS ﬂBQ?ﬂq:unT@ﬂW@ﬂﬂﬂi?ﬁﬂﬂﬂﬂﬂqﬁ
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: 4 4 ‘ .
a9t Tt TaARRLATAuNAg MnavL Jawlanau saniudan Festinendanad

it uéazﬂqﬂﬁunﬁi RCS 1uquzun7e131ua11we 2-2

#1779 2-2 inumsnﬁinwss%qnﬁunaqzun1qdwqq

an edge

g(6,¢) - function of
aspect

tinuity is augmented by
gain of traveling wave !
structure. Dependences

are based on dimensional

Freq. Size ‘—j
Geometry Type Dep. Dep. Formula Remarks )
i
. Maximum Strongest teturn; high |
Square trihedral
corner reptd® F2 Lﬁ RCS due to triple
reflector 12n 22 reflection
s ¢ TNy N
.’_:_ 22
Second strongest; high
Right dihedral A ) yeRigua RCS due to double
corner reflaector F L reflection, tapers off
8nalb? gradually from the
ra maximum with changing
A2 9 and sharply with
{ changing ¢.
Discontinuity of < ) 2 21 2 -3/2 Strongest of an |
curvature along a| F A Lo L (E) {1+(gl) } ! infinite sequence of
straight line, 64u3 & & iscontinuities..Very !
normal incidence N weak mechanism which
- together with 6 shares’
(1/a) - jump in recip- | dominance of nose-on
rocal of RCS of cone sphere.
dy/dx - slope of sur-
Face w.r.t. incident ray
A3b dy2°¥| Inportant mechanisn for
Discontinuity of £08,¢) aZ {2+ (Ei)] traveling wave back-
curvature of a -3 -1 scatter where RCS of
curved edge F L discontinuity is aug-
£(6,¢) - function of mented by gain of
aspect traveling wave struc-

b - radius of edge > ture. Dependences are
based on dimensional
considerations.

1,2 dy,2,-3p| Important mechanism for
“\\\\\\\ Discontinuity of -4 -2 8(e'”“a] (1+(dx) ¥ P' traveing wave backscat-
curvature along F L ter where RCS of discon

considerations. :

1
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' [y - ) :
AT 2-2(A) BIHEENITATSLINAUTBIZNIIAN 9

Ceometry

Type

Freq.
Dep.

Size
Dep.*

Formula

Remarks

Flat plate

Maximumn
4na2p?
o w LA
Az

Normal Incidence

Third strongest; High
RCS due to direct re- '
flection, drops off !
sharply as incidence !
changes from normal.

Cylinder

Maximum

2uab?
A

o=

Normal Incidence

‘Prevalent cause of
strong, broad RCS over
varying aspect (0),
drops off sharply as J
azimuth (¢) changes fro
normal. Can combine
with flat plate to form
dihedral corner
reflector.

Sphere

Straight edge
normal iacidence

Maximum

o-naz

Normal Incidence

Prevalent cause of
strong, broad RCS peaks
other than those due to
Jdarge openings in tar=-
get body. Energy de-
focused in two direc-
tions.

£(0,9)L2

B - aspect
9 - interior dihed-
ral angle between

faces meeting at
edge

int

Limiting case of 2-di-
mensional curved plate
mechanism as radius
shrinks to 0. Prevalent
cause of strong, narrow
RCS peaks from super=-
sonic aircrafe.

Curved edge
normal incidence

-1

£¢0,0, ) ar/2

int

a2z

Limiting case of J-di-
mensional curved plate
mechanism as principal
radius shrinks to 0.
The function £ is the
same as in mechanism 3.

’/? g.g\‘.ﬁ

Apex

=2

1 POV

)‘zg(aypnev¢)

a,B - interior angles
of tip

8,¢ .- aspect angles

Limiting case of pre-
vious mechanism as a
shrinks to 0. For a=8,
the tip is that of a
cone, For a=0, the tip
is the corner of a thin
sheet, or fin.
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2.2 drmawnd

danai e udeid dugastteianta  @1senadiReudecoptical an-
tennas) uavdn@ainddeucarray antennas) 1aaﬁ1naﬂnﬂﬁlaquﬁvlﬂuﬂ1a
-a1nwﬁﬁ1ﬁu5nn11nw¢uﬂquazieuﬁetﬂuﬂaqnéuﬁa d1mandiadenau(ref lec
~tor antennas) uasﬁ1aa1n1ﬁuuu1aué(19ns antennas) 181N AEIdENAR
Tuntussuut Tan fiotl uamsignaainduy e Fe e un sdadnT i
JEnanIfelawe @1 dRIAETaRIILaaY N O set) 11T HaTu(horn) il

~tlaucfeed) tn1tiu
. o §
2.2.1 BANDNITUREAILUTURS N

- ¥ 4
nauuswuswun1§1unwiﬁaw1mwﬂ1am1n1ﬂqnﬁﬁaﬁn
- #m10818 dgntwndnasuazdavureanguaceffective aperture)
| ' 3 Y < » . 4
- BuninounaINITUWI(Rediation pattern) TATUN AN IR
A o4 B
(beanwidth)uas1daTau(sidelobes)
Q o 4 - 4&' o3
- BuWLARTUAsERTIdIuAaul (inpedance and SWR)
- Arqzdaunducreciprocity)

- n4uenia(polarization)
¥ (¥
2.2.1.1 A9z AaBNAY
{ 2 - - O d 2
seuut A TN N fd 1210 18Re U 1T Fuuasn1Tde Aliudraanadnlidie
w v w oW - v - L wEa o 4 - '
mnqzﬁuqunsmagunau1a NANN1TIBYNITHANARLTANAGA N RUEUT DR SR ULTAN N

o~
QSlﬁuﬁﬂﬂﬁ1laﬂ1ﬂuﬁ01uﬁ1idiua8ﬂﬂ11u

2.2.1.2 BaT10818 ANWNENIY wacHBNTERNGHA
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: - W o d
ﬂisﬁnﬁnﬂunaeﬂﬂaawn1ﬁ1unw717uwaquuﬂﬁag1uawnauunuq d111auanta
1u3ﬂnaqﬁawmnawa%qﬁu1u1aﬂaquuuﬁa daT1mEnenAn1e(directive gaimuas
[ L d o 5 . 3 ] 4
#aTmanaini(power gain)Tvad1uTntIandn Aarwndn1y uazadnendasiTen

dnT18818

&

o £ ] w &0
g0 WNANIN(G,) ﬁuﬂutﬂuﬁawuiuwuﬂnmqa11utﬁunﬁiuwTEQQa(1aaaa
. w 4
steradian) fuA2NL INL AR TAS

v ' v .
G° = ﬁ?ﬂﬂlﬂNﬂﬁTUW7§4qﬁ/ﬁ7qﬂlﬂﬂﬂﬁ?“ﬂ?lﬁﬂﬂ

G, = findvAa steradian #fn

-
ﬁ'lé'cm'mw'mmua/tlﬂnz (2.38)
?qﬁwuw1nuda¢151uzﬂn1wuuu1uduﬁw5qnw1uui§QQa(maximum radiated-
() 1 H 4 4 1 []
power desity)(naénawun) ndwinaq(far-field) 98 R R8A1UNUIUNY

4 d < ar ] <5
LRRENTEHCLAAINY NATVIAA

G

(] . &
p = AWUMRMUBAIAIT A

2
AaRenrTuwineune/4 7r%)

L]

P/ (R /4TTR®) ' (2.39)
FetnadnsientaanTantawne a21ut BudurasinienTuwd (concentra-

tion of radiated) 1ﬂ11un11§mt§ﬂ . .
2R 712818 (1184) (GainzG) Lﬂunﬁiﬁawuﬁiqunnigmtﬁad1¢q1udwaawnwﬁ

TaafimualuTizay g In1aTu(pover accepted)#aﬁunﬁl§1naeﬁﬁaaﬂn1ﬁ(P°)

' <4
na1aa

[~}
n

nuwutﬁuﬁ1ﬁngqﬂ

s . dove ¥
AviantaTuhemua/a 7R"

P /(P /4TI R®) (2.40)
dmTudgaeaintdtifernads ﬁwﬁqnwiuu%(P°)asauﬁuﬁﬁuﬁ15¢ﬁ13¥u(9°)
AMANNTT
P, =MP, (2.41)

d - - ] - ° -
g N\ = anlsensulseangatwn1Tuwinavinaanid(radiation effi-
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ciency factor of antennas)
§rad191du DAENEN N = 0.79 Fiwszuwtirieaan it 7911 dud
aaefrFenfuLiwafinge 1- v wia 21 \lad L iudaenata furamdou
Br1uTBu ReudunI7(2. 39)uar (2. 40) fu(2.41) 3 TRarwiniudaa 95aT
~ga 8RN UREN SR INENNTT
¢ = NG, (2.42)
daalsdniva Bffective aperture)  HavmasiTRnfaauunataTasHE-
PRTR TILTRTRN L RERET - PERyy- o uurdanasdavltsinduaiiseTeniiile
#3190nd188 N H Ui T ﬁwu?uawﬂnwnwﬂﬂ1ﬁﬁnw1§mtRauasﬂmeﬁnwsuw%‘
ARUTRYHEANNWiITRI W L EuaRRBATaSHLR A A1TeuRuAduRIRI AR N
wtidnwuiena v i
G, = 47a/X" (2:43)
ﬁﬁa§n11naﬂageqdﬁﬁwaﬁwnuw1ﬁﬁ1nﬁﬂamwnwﬁﬁﬁﬂaa A #AENNNTNTZIEBED
naeﬂguﬁquauﬂﬁgauaztuﬂtﬁwﬁuaanaﬁ1%¢auﬂﬂaq
Tud18a1n AR T In Tundaduas Lisin L AnaRaaRn ARAT 1 SRR R BE
L?nmtﬁuguauan(ﬂdﬂuﬂnqaﬁeaguénaweiae) LianaeaalTd Tauza auumt iy
TN TAIERTI T B RANIIREARASAINTNANT (2. 43) TA
6, = 4TMA_IN® (2.44)
il 4 iudasureRniuandauninisSunasiaaainid  Teitaatiaaniadag
NNNNEAW A @IBRNlTENRY P éqgnt?aniﬁ UTeRAntuagasdad (aperture-
effectiveness)

A =PA (2.45)

2.2.1.3 UWNLNOUBANATUWT (Radiation Patterns)

" w 4 ' -3 P '
n111ﬁan11wn11uwiwa¢ewuﬁauuutuan1ﬂﬁﬁ?ua1nﬁﬂaﬁuuaast?anaw uwn-

v 4 5 - ¥
LNIUNTITUWTAARD I 182 1N 1A (ANTENNAS RADIATION PATTERN) aqa.'\u'\'“\ﬂ'”ﬁ
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i H ’ T o wr * w ¢ o
waneitRa  SnaL3eimIaBiaann avﬁnnu1uuun1aqu?anﬂaoaauuamgunu(anﬁu
» (] ’ Y [
LARBURITUUT) gu 2-5 URAVUWNLNTUNVTUWTEAYE BRI EE A N AN IR Y-
. - |
AIATHAIARATBIAIINL BRAVES Cunui gL tuiadiua) ﬁuquasﬁqﬂ(azimuth) uAzHM
- - - o« d4 o .
tva(elevation) Tuwiaadn  TauminmTadraaunin) nasuwn fTut Tus1etuuuu
) . <4 . g g
lanasuda(pencil berm)ngnﬁausmu1u5151au1aq(m1nar lobes)  Tei7andn

« o o

‘ . - < o ‘
19aTau(side lobes)asnaquﬁaanﬁLuanjaaaanaeTauuan?qTaan11uﬁaaguuunu

-1vaynetudnsasdnaainadcelectrical reference)

WA
—d
>
—P
1
—_—"

S
'

§§
1
i

T3 410 05 0 -05 -9 -3
ELEVATION IDEGREES!

3 J
31] 2-5 (a) ua‘muwmnaus!a'lﬁauuum]a'\ﬂauﬂa
: ") © 1 @
(b) UFRWWNLNIUNAINL DAY

<4 " e
() URAIAGATHUUNLNIUNAIINL ’ﬁua’mﬁq
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H . d . . ;
unuua1a1u1§unut3ﬁ0nuunut?¢na(mechan1ca1 axis)pavdtEannd 48
ﬂ d o L, ¢ . . ) H ' o~
ciluuauANNIRTILTANTY unuuaTlda(Boresight axis) naununvdatiATIAUEY
- ¥  w [ [ 4 L ' ' < , £
ynatwiatun1rigsiedinanad quisuawqununqﬁaqtsan11 CRUEVENTA TR RS ()
(Biresight error) %qavtﬁuﬂmwn1un11$aﬁﬁn1qnaqLﬂw
3u 2-5(b) 138091 uwnlnaunaqqutqa1uisuﬂun§n (principal-plane
. : - 4
elevation pattern) ﬁﬂtﬁunﬁiﬁazﬂ 2—5(a)aﬁaisuﬂunuﬂuunuqulanjaﬂaa
u‘ I e ( [ 4
naeTaﬂuantuaguasﬁqﬁtnwnugua uazﬁ1aa3u 2-5(a) Eaawzuwunuuwuunuqu
d u‘ - ‘ J 1
z%qﬁnaaananaqTauuantuaqutqnLﬁwnuguaasx?ﬂnniwwn1ﬁ1ﬁ WU L NauEA
az%qﬁ(Azimuth pattern)
> T ¢ s 4
zu 2-5(¢) tﬂunwinagﬂ 2-5(a) A8 TEUINLWINALTAMRUIAI L UANT
ouél V¥ Q'g
ﬁqLnan11n1zaﬂnnwaqnqunw¢q1unmn1ﬂ1aﬂaLaannu
quaz%gﬁuasguLqutﬁuﬁnangwqicawnquan aquutwa%ﬁﬁanumzﬁtﬁu?¢1ﬁg
LauNzBavTERILRAN (prineip al planes)naqﬂ1aawn1ﬁl?ani1 Jeunl E uRe
2
Jeuy H naqﬁwaawnwﬁuuuuunna;?qt?u(linearly polarized antennas)iaga
Sl , d
Feuly E tﬂu1suﬁuuannnwuua1aaauwu1ﬂﬁ1nuuiamnﬂwnﬁﬂaawnnﬁ LayTeuwly H
' 3 a ) ]
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REFLECTOR ANTENNAS

71l 2-10 ATWLTIL TEANATANE 1L Y

3 84‘ : - 8 o o
. WAASRIUBAYURNL AN ISAENAURENTUNL HuaRARAURR AT RRAUTENAURRT -
< v- .ﬂ M < i
petBuasign1TReney  29iilutdatungaavidiuacSnell’s low) NANVTdeNBY
17N 1A N
l\‘ A LI T .
8§ =v=2(n-v)n (2.52)
w‘ < [ 4 ] -y x&‘ wr
uazagwuﬂna¢u1n11ﬁsnau1uuaasu1L1muunsanq augnuUa¢1aanmﬂ78nau
: ' - ' .
uwnLNOUTSUTAvAIBN 1 THE NRuAE AL AN uTiHERSLINLART § UAzANTMKATAS
& S S ‘ A
LINL AR TR ILIADANNALUNLNOY D A8

datenauuuninoy = 477dA sin?ax(S -P)) sin7/ay(S,-B,) (2.53)

Xn-s) flax(s_-P)) 712y (S _-P,)

r————a_;__q1

[ I

fe=

=

L

(a) . (b)



31
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G, sﬂuﬁaiﬁnawaﬁismz1naq(far-field gain)na«ﬂmqgsnﬁau Taan13m
G, = 32ab/TA"® (2.57)
ﬁﬁ§u§a11nawanaqﬁaéuuuu pyrenidal Tuwins dB A
G(dB) = G_(dB) + R (dB) + R, (dB) (2.58)
uazdmfudafusuu sectoral E-plane o
G.(dB) = G_(dB) + R_(dB) (2.59)
sardmFugatuuuy secEPral H-plane

G (dB) = G_(dB) + R, (dB) (2.80)
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2.5.1.2 TA#A BOATLALABT(LOCAL OSCILLATOR:LO)
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2.5.1.3 A1aRB8RTNANRIN(IF AMPLIFIER)

) 4 .
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(noise floor:P_)dW170d1u31A310

P_ = -114 dBn + 10logB + F (2.68)
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faugwTun uzeeTaTen1894939 asaé1u3ﬂnaqﬁmmwmiunquTﬁna(F)?«ﬁﬁﬂuTaa

F = (S,/N)/(S_/N) 2.70)
4 o L4
a8, = AEvaasiygiaanten
S, = fidvaaedagwnnaan
N, = frdvaasdggiesuniuanian
N, = fdndegasdgamTunduataan
TundIgLadiuala
F(dB) = 10Log, ({8 /N )/(S_/N)] (2.72)
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F, = FuqiasuniudiingaasTaTeang435a1auan
G, = 2712218018912 TATIENEINATANARTY

' ' <
F, = #mnasuniudiingrasTaTeangr9sanandas

famrauTnildatiaaneninue  AVEREIRTUR LT INQIANTATIENEINITTINAY
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G, » [(F,-1)/F,1[1/107""-1] (2.75)
. 1 ) dl - "
MTUTATIINEIN T N AVANABL TavAY AR TUN IWUTINGTIN
a1 FawtBluguiiatiRa

F, = F, + (F, - F)/G_ + (F, - 1)/G,G,

t ..o # (F, - D/GG,...G, (2.78)
LOCAL
OSCILLATOR
WPUT :
RF ?:IWORK MIXER . - oyreuT
¢ > |—————t
WITH LOSSES AMPLIFIER }
ANTENNA
Gy= g G=g G3= G
Fy = lar Faele Nm Fa=Fip

F., .F' * (Fl - 1)1G, 4"3- 1)[G|Ga YT

whare LRF = front end AF lossos
Lg = conversion loss of mixer
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QUAD EXCLUSIVE “OR" AND“NOR" GATES

The MC140708 quad exciusive OR gate and the MC140778 quad
exciusive NOR gate are constructed with MOS P-channel and
N-channel enhancememt mode devices in 8 singie monolithic
structure. These complementary MOS logic gates find primary use
where low power dissipation and/or high noise immunity is desired.
& Supply Voltage Range = 3.0 Vdc to 18 Vdc
® All Outputs Buffered
¢ Capabie of Driving Twq Low-Power TTL Loads or One Low-Power

Scholtky TTL Load Over the Rated Temperature Range
e Double Diode Prot®ction on All inputs

MC14070B — Replacement for CD4030B and CD4070B Types

o MC140778 ~ Replacement for CD4077B Type

MC14070B

QUAD EXCLUSIVE “OR" GATE

MC14077B -

QUAD EXCLUSIVE "NOR" GATE

1
MAXIMUM RATINGS® (Vohages Reterenced 10 Vgs)

CASE 632
L SUFFIX
CERAMIC PACKAGE

CASE 646  —
P SUFFIX
PLASTIC PACKAGE

ORDERING INFORMATION

A Senes: - 85°C 10 -~ 125°C
MC14XXXBAL (Ceramic Pachage Only)

Symbol Parameter Vatue Unit C Senes: -40°C 10 - 85°C
MC1AXXXBCP (P Packag
Vpp |DC Supply Voltage -0510 +180 Mg: AXXXBCL :c::::: Pad\a;’e)
Vin. Vout | input or Output Vohiage (DC or Transient) -0.610 Vpp ~ 0.5 v
hns lout |input o1 Output Current (DC or Transient). per Pin =10 mA
Pp Power Dissipation, per Packaget 500 mwW
Tsig |Storage Temperature - 6510 + 150 ¢ °
Tt Lead Temp {8'8 8ot 9) 260 ‘C mMC140208 MC140778
*Maximum Ratings are those values beyond which damage to the device may occus. Quad ﬁa:l:ln OR Quad E':;:"' NOR
1Tempelalum Derating: Plastic "P" Package: ~ 12mW/*C from 65°C 1o 86°C
Coramic “L" Package: = 12mW°C trom 100°C to 125°C
] 1
FIGURE 1 - POWER DISSIPATION TEST CIRCUIT AND WAVEFORM ,:)D—:' g :D— 3
6 . 3
fee—320 ns 6 6 4
v (-]
@ 9
L Vss ll:D__ 5 2
vt 3 13 "
50% Duty Cycle
2 Vpp = Pin 14
Vgg = Pin 7
{8oth Devices}
*jnverted output on MC 140778 only.
FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
PIN ASSIGNMENT
Voo 20m == 20m \J
1cgin 1, Voo 4.
input Y ] Voo
Puise " SO% 2 In 2, In 2p Pl:
Generater 2 F—TO 10% ke Vgg 3 out, nigFo12
c PHL \ ] = 4C] ourg Outg =211
Vss I P— L) o 8T n1g owic= 10
= = utpy H
= 10% v 60 In2g In2cf=9
oL 7 Vgg Inc —F:}
t
* nverted output on MC 140778 only. THL T
fConnect unumed Input to Vpp for MC140708, 1o Vgs for MC140778. .




MC14070BeMC14077B

ELECTRICAL CHARACTERISTICS (voltages Referencea to vgg)

Voo Tiow® 2589 Thagh
Charactenstic Symbol | Vde Min Max Min Typ # Max Min Max Unn
Output Voltage ‘O Level VoL 50 — 1 o0 - [ 005 -_ 0.05 Vdc
Vin = Vpp of 0 0 - 0.05 - o | oo0s - 005
15 —_ 005 — 0 0.05 - 005
17 Levet VoH 5.0 ags - 4.95 5.0 - ags - vde
Vin = 001 Vpp 0 8.95 - 9.95 10 - 8.95 -
15 14 8§ — 14.95 15 — 14 85 —
input Vollage "0 wevel| Vi vae
tvg=4.50r 05 vac) 5.0 - 5 — 2.25 5 - 16
(Vog=18.00r 1.0 Vac) 10 — 3.0 Ld 4.50 30 -— 30
(Vo =13.5 or 1.5 Vdc} 16 ol 40 - 6 75 4.0 - 40
17 Level} Viy
(Vo =05 0r45vac 50 35 as 2.7 s vde
iVo=1.00r9.0 vaer 10 70 - 70 5.60 - 20 -
Vo=1501 125 vac: 15 10 — 110 8.256 110
Output Drwve Cutreny 1AL Devicel oH mAgc
(VoK =2.5 Vdek Source 50 -3.0 - -2.4 -4.2 — -1.7 -
(Von =4.6 vdr) 8.0 -0.64 -— «0.51 -0.88 - -0.36 —
(Vou = 9.5 vdc) 10 -16 — -1.3 -2.25 - -09 —_
{Vor = 13.6 Vel 15 -4 2 - -34 -8.8 — -24 —_
ivoL =04 Vdc) Sinn o 50 064 051 088 0.36 mAdc
VoL =05 vdcl 10 16 - 13 225 - 08
(VgL =15 vde) 15 42 - 34 88 - 24, -
fOutput Drive Current «CL.CP Device) IoH mAdc
(Vow = 2.5 Vaci Source 5.0 -25 < -2.1 4.2 - .17 -
(VoH =4.6 Vil 50 -0.52 -— -044 -0.88 — -0.36 —_
iVor = 8.5 Vac) 10 -t3 -— -1 -2.36 — -0.9 -—
(Vo = 13.5 Vac} 15 -3.6 L — -3.0 -8.8 — -2.4 -
(VoL =04 Vae)l Sk oL 5.0 052 —_ 044 088 —_ 036 —_ mAde
VoL =0.5 Vde) 10 13 - " 225 - 09 -
(VoL =1.6 Vdc) 15 36 | — 30 8.8 - 24 -
{nput Current (AL Device) i 16 —-— 10V - §2000001] :01 — 110 wAde
Input Current (CL/CP Device) ".’.‘, 16 -— +03 e ¢00000V{ 203 = 110 | shac
tnput Capacitance Cin - 17 -_ -_— 60 7.6 - -— oF
Vin =0l
Qureicent Corent (AL Devicel oo | 50 0.26 00005 | 026 | — 18 | wAdc
(Per Pachagel 10 -— 0.50 — 0.0010 050 = 1%
. 15 = 1.00 = 0.0015 1.00 - 30
Queescenis Cusrent (CL/CP Devece) 100 50 - .0 — 0.0005 10 — 75 uAde
{Per Pachage) 10 — 20 -— 0.0010 20 -_— 1]
15 4.0 - 0.0015 4.0 30
Total Supply Curreni®**t i 50 IT= 0.3 uAlkHZ) 1+ Ipp wAdC
{Dynamic plus Quiescent, 10 IT = (0.6 sA/kM2) t + DD
Per Package) 1% i = (0.9 uA/kHz) 1 + 1DD
(Cy =50 pF on all culputs, all
buflers switching)
Output Rise and Fali Times* * TLH, ns
{C_ =50pF) TTHL
TTLH, TTHL = 135 ns/pF)I C + 33 08 5.0 - 100 200 =
TTLH, STHL = (0.60ny/pF) C+ 20 ns 10 -— —_ - 80 100 . —_—
TTLH, TTHL = (040 na/pFi C| « 20 ns 15 -— 40 80 iy A
Psopagetion Delay Times*® 1PLMH. ng
{C = 50pF) PHL
1PLH. PHL =(0.80 ns pF) €| - 130 ns 6.0 —_ 176 350 -
1PLH: 1PHL =(0.38 ns pF) C -~ 57 ns 10 -_— _ ol 7% 160 — -
1PLH- WPHL = (0.26 ns pF) C - 37 ns 15 —_ (13 110 —_

"Tiow = - 55°C fo1 AL Device -40'C tar Cu CP Device,
Thigh= + 125°C to1 AL Device. - 85°C tar CL CP Device.

# Data labelied “Typ" is not 1d be uses 101 Cesign puIposes but is

as an otthe IC 8 p:

**The fotmulas given are 1071 the typital craractasistics only st 25°C.

4To calculate total supply current at loads otne: than 60 pF:

17{CL) = I7(50 pF) = (C| - 50) Vin

whete: by Is In pA (per package). C inpF, V = (Vpp- Vgg) in voils.

1 in kHZ i3 inpul tequency. and k = 0.002.

This device

However, precautions ;nust be teken to avoid app
this high-impedance circunt. For proper operation, Vin and Vg, should be consirained to the range Vggs = (Vip of

Vout) < Vpp.

ol any

itry to guard agamnst dahage due to high static voltages or electric fields.
i higher than maximum tated voitages to

Unused inputs must a'ways be tied t0 an appropriate logic voltage level (e.g.. either Vgg of Vpp). Unused outpuis

must be left ore~
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MC140668

QUAD ANALOG SWITCH/QUAD MULTIPLEXER

The MC14066B consists of four independent switch pable of
controlling either digital or analog signals. This quad bilateral switch
is useful in signal gating, chopper, modulator, demodulator and
CMOS iogic implementation.

The MC14066B is designed 1o be pin-for-pin compatible with the
MC14016B, but has much lower ON resistance. Input voltage swings
as large as the full supply voltage can be controlled via each inde.
pendent control input.

Diode Protection on All Inputs
Supply Voltage Range = 3,0 Vdc to 18 Vdc

Linearized Transfer Characteristics

Low Noise — 12 nVA/ Cycle, f 2 1 kHz typical
Pin-tor-Pin Replacement for CD4016, CD4066. MC14016B

For Lower RoN. Use The HC4066 High-Speed CMOS Device

CMOS SSI

ILOW-POWER COMPLEMENTARY MOS)

QUAD ANALOG SWITCH
QUAD MULTIPLEXER

MAXIMUM RATINGS® (voitages Referenced 1o Vgg)

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 632 CASE 646

ORDERING INFORMATION

A Seres: ~558°C 1o - 1256°C
MC14XXXBAL (Ceramic Package Only)

C Seorigs: -40°Cto ~85°C

MC14XXXBCP (Plastic Packape)
Symbol Paramster Vaise Unh MC14XXXBCL (Ceramic Pachage)
Voo DC Suaply Voltage -0.5t0 +18.0 v
Vin. Vout { Input or Output Voliage (DC or Transiant) -0.510 Vpp +0.6 v T
hn Inpul Curient (DC or Transient), par Control Pin =10 mA Controt 1 Oy 2
lsw  |Switch Through Current =25 mA N |—0 out 1
Pp Power Dissipation, per Packaget §00 mw e 8LOCK
A 6 DIAGRAM
ng Storage Temperature -68 10 +~ 150 C Control 2 O~ )
T Lead 8-S ing) 260 °C o LO Out 2
*Mamimum Ratings are those values beyond which damage 10 the device may occur. "2 o=
1Temperature Dsraung. Plastic “"P" Package: -~ 12mW/°C from €5°C to 85°C e . 6
Ceramic "L" Package: — 12mW/°C from 100°C to 125°C antrend ®
A 8 f—C Out 3
CIRCUIT SCHEMATIC n3
(1/4 OF DEVICE SHOWN) 12 Vpp * Pin 14
Control 4 O— 0 Vgs ® Pin 7
L 11 [-~=—00u14
Ing
] I Voo
Voo
Voo Ly
— v, Voo W L
tn/Out K== D,D N l ] Ouvin
o v ) LOGIC DIAGRAM AND TRUTH TABLE
=10 ) i .._J ” =100 {1/4 OF DEVICE SHOWN)
= =
= Vssg :
= 1l 3\ In/Out O—— | Out/in
v Control O—Do<
oo Voo Vop Vpp
Control | Switch | Logic Disgram Restrcuions
:}_ :_. 0=Vgs | OFF Vss €£V,n SVpp
Control =1.8 1=Vpn | ON Vss SVout SVYpo
= = = = vgs




ELECTRICAL CHARACTERISTICS

MC14066B

Tiow' 25°C 'I'M'h’
Ch Sy Voo Teat Conditions Min [Max [Min | Typw | ddex [ Min | Max | unis
SUPPLY REQUIREMENTS (Voiuages Reterenced 10 Vgg)
Powe' Supp'y Yortage vpo — 3 L] 3 —- 18 3 18 v
Range
Guiescent Cutrent Per 150 5 |Controlinputs:V,n=VggoerVppd — [0.25] — 0005 025 | — 7.5 pA
Package (AL Device) 10 |Switch 1'0: Vgg < Vjo =« Vpp| — |o0.50]| — 000 | 050 | ~ 15
15 and AV witch S 500 mVee - lvo00]| — 0015 | 100 | — 30
Quiescent Current Per o 5 |Conwolinpuis:V,n=VggorVppd — | 10| — | ooos | 10 § —~ | 75 | pa
Pacnage (C..CP Device) 10 [Switch LO: Vgg % V| 0 = Vpp)| — 201 — 0010 20 - 18
15 8nd AVgyiten ~ 500 mVee - 40 — 0015 4.0 - 30
Tota! Supply Current logav) § |Ta = 25°C ony {0 07 pA'wri2)l < inp wA
{Dynamic Pius Quiescent, 10 | (The channg comporent, Tyouca € {0 20 pA xH2) + 1pn
Per Package} 15 (Vip = Vg o) Rp-. 15 net (0 36 pA arZit = IpDy
. ncludeo )
CONTROL INPUTS (Voltages Refersncec to Vgg)
Low-.eval input Vaitage Vio & |Rgn = perepec. - 15 | — 225 15 - 3 v
10 |lg1y = por sD€c — 30 - a.50 ae - 30
18 - 40 - 676 40 - 40
Higr.Level Input Voltage Vim 8 |Rgn = per sdec. 35 | — | 38 275 —_ s —_ v
10 |1y = per spec 70| — | 70| 550 - 4 -
15 Mo) — |v10 8.25 - 1o -
Input Leakage Cutrent hn 15 |Vin = 001 vpp — |=01] — |=00000y =01 ] ~ | 210 | wA
(AL Device)
Input Leanage Current hn 15 |Vin = 001 Vpp — }=03} — ]=000009 =03 | — ]| =10 | gA
{CL/CP Device}
Input Capacitence Cin - - — - 50 78 - - oF
SWITCHES IN AND OUT (Voagus Refetenced lo Vsg)
Recommenged Peak-lo0- vViio w | Channel On er ON 6 |vppi © — vpp 0 | vbo |Vpp
Peax Valtage Into or .
Out of ine Switch
Recommended Static or AVgwitcn ~ | Channei On 0 |60 ]| O - €00 0 300 | mv
Dynamic voliage Across
the Swilches {Figure 1)
Qutput Otiset Voltage Voo = |Vin = OV, No icad -— - = 10 - - - 34
ON Resistance fAgn 85 | 8Vgwien = B0 mves, — [ 800 | — 250 1050 | — (1300 [ O
(AL Device) 10 | Vin = vy or Vi (Conitet), — |400 | - 120 800 | — | 550
18 Bhd Vin = 0o Vpp (Switeh) | — | 220 | — 89 280 | — | 320
ON Resstance Ron 5 | AVgwitch & 500 mves, —~ |880] — 250 [1080 | — [1200 | 0
(CL.CP Dovice) 10 [ Vin = V) or vy (Contron), — 450 -_— 120 S00 - 520
15 and V,, = 0to vpp (Switcn) | — | 250 | — 80 280 | — | 300
A ON Resistance Belween ARgn 5 - | 70! — 25 70 - 135 a
Any Two Channels 10 - 50 | — 10 50 - 85
in the Same Package 15 -— 45 -— 10 45 - as
Oft-Channel Leakage tott 15 |Vin = Vi or Vi (Controy) — |=z100| — =005 { =100 | ‘= [=1000| nA
Current (AL Device) Channel to Channel or
({Figure 6) Any One Cnannel ;
Off-Channel Leakage loft 15 | V;n = VL er Vyy (Contioi) - [=300] - =005 | =300] — ]=1000( nA
Current (CL/CP Device) Channel 1o Channel ar
(Figure 6) Any One Channg!
Capacrtance, Swich O Cio -— Switch Oif —_ —_ - 10 15 - - pF
Capacnantce, Feedihrough Cuo - -1 -1- 047 - - | - oF
(Switch Off)
® Tiow = =55°C tor AL Device, - 40° for CL CP Device.
Trigh = = 125°C tor AL Device, +85°C for CL/CP Device.
# Data labeted “Typ™ 8 not 1o be used 107 design PurPoses, but 1s as an oftneICs per

soFor voltage 0rops across the ewitch (AVgy, qecn) >600 MV (>300 MV at migh tempe*ature), excessive Vop Cufrent may be diawn 1 ¢ 1he current

out of Ing swilch May contan both Vpn and swilch input camponents The reliadiiity of the device witt be unatlected uniess tne Manimam Ral-

ings are exceaded (See hirst page of tis data sheel.}




MC14066B

ELECTRICAL CHARACTERISTICS® (C) = 50 pF, T4 = 25°C unless otherwise noted )

Yoo
Characteristic Symbo! Vde Min Typ# Max Unit
Propagation Delay Times vss; 0 vde
input 16 Quiput (R = 10 k) Lr-v|.|-|. PHL ns
PLH, tpyy = (0.17 nspF) C + 16.6 ns ’ 8.0 - 20 40
IPLH, 1pHy = (0.08 ns'pF) C| ~ 6.0 ns 10 - 10 20
IPLH, 1pp = (0.06 ns/pF) CL +4.0 ns 15 - 7.0 15
Control to Output (R = 1 k) (Figure 2)
Output *1” 10 High Impedance tPH2 5.0 -_— 40 80 ns
10 - as 70
° 15 - 30 60
Qutput 0" 10 High impedance Lz 5.0 — 40 80 ns
10 - 35 70
15 —_— 3o €0
High impedance to Output 1" . 1pPZH 5.0 - 60 120 ns
10 - 20 40
15 — 15 30
High Impedance to Qutput 0" P2zL 5.0 - 60 120 ns
10 - 20 40
15 -_ 15 30
Second Harmonic Distortion Vgg= ~6 Vdc —_ 6.0 - 0.1 - %
(Vin= 1.77 Vde, RMS Centered @ 0.0 Vde,
Ry =10 k), 1= 1.0 kHz)
Bandwidth (Switch ON) (Figure 3) Vgs= ~ 5 Vac| - 8.0 - (L] - MHz
Vout
(AL= 1kN,20Log —" ~3dB, C = 50 pF. Vjn=5 Vp.p)
in 5
Feedthrough Antenuation {Switch OFF) Vgg= -5 Vdci — 5.0 = -50 - d8
(Vin = 8 Vp.g. RL = 1 k0O, fjn = 1.0 MH2) {Figure 3}
Channel Separation (Figure 4) Vgg= -5 Vdc| - 5.0 - -50 - dB
(Vin= & Vp.p. RL=1 k(L tjn = 8.0 MHz) i
(Switch A ON, Switch B OFF)
Crosstalk, Control Input to Signal Output (Figure 5)
Vgs™ -5 Vdc| — 5.0 -_ 300 - mVp.p
(R1 = 1k B = 10 kM2, Control iy 4 = tTHL = 20 ns)
*The formulas given ara for the typickl characteristics only at 25°C,
#Data labelled “Typ" is not 10 be used for design putposeas but is
i ded as an i ot the iC's px 1
PIN ASSIGNMENT
This device contains protection circuitry to \J
guard against damage due to high static nt 14
voltages or electric fields. However, precau- 1 e Voo :
tions must be taken 10 avoid applications of 2 £=30ut 1 Conwrei 15513
any vollage higher than maximum rated
ges to this high-imp circuit. For 350wt 2 Conuola 912
proper operation, Vip and Vgt should be 4 Cin2 In 4 =3¢
conslrgmed to the range Vgs < (Vi of 8 =] control 2 Out 4 10
Vout) = VDD- :
Unused inputs mus! always be fied 1o an ap- 6 C—{Control 3 Out3 28
propriate logic voltage levsel (e.9., either Vss 7 gvgs In3f=o8s

or Vpp). Unused outputs must be left open.




MC14066B

TEST CIRCUITS

FIGURE 1 — AV ACROSS SWITCH

» ON Switch
”
Conrol
Section
ot iC
Load
Source
FIGURE 3 ~ BANDWIDTH AND
FEEDTHROUGH ATTENUATION
Ve = Vpp for Bendwidth Test
Vg ® Vgg for Fesdthvough Test
Vpp -Vss AN
7 \J
[P - SE—— Vout
Ry I L%
Ve = =
o
Voo Vss
FIGURE 8 —~ CROSSTALK,
CONTROL 70 OUTPUT

Vg = -50Vi0 ~50V8wing

FIGURE 2 — TURN-ON DELAY TIME TEST CIRCUIT

AND WAVEFORMS

Vout

Vin ® VOD
Vg = Vgs

Control
Section
of IC

Vin = V5§
Vx = Vpp

FIGURE 4 — CHANNEL SEPARATION

!p.e;xs.._%_
2

Vlno_——""

Vooé—DoJ M

AR
\44

N R 1%
vsso_% L

CL

IIH

|l|—

W)

FIGURE 6 — OFF CHANNEL LEAKAGE

Oft Channsl Under Test
2 = Vop

A ¢ Vgs

tVgg
<Vpp




RQN. “ON"~ RESISTANCE (DHMS)

Ron, “DR™ RESISTANCE (OHMS)

FIGURE 8 ~Vpp =78V, Vgs = -7.5V

MC14066B

FIGURE 7 ~ CHANNEL RESISTANCE (Rgn) TEST CIRCUIT

10

Keithley 160

Digitet
Multimeter

140
Range

Xy
Ploteer

TYPICAL RESISTANCE CHARACTERISTICS

350 T 1
H
300 : A
250
et 1 Ta = 1280¢ |
100 <
= ! oo, 26°C
u— I
50 ? ~5500—
7| T
-0 80 60 40 -20 0 02 4§ 68 85 10

Vin, INPUT VOLTAGE (VOLTS)

FIGURE 10 - Vpp # 25V, Vgg = -28 V
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100 i
ol.
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Vin. INPUT VOLTAGE (VOLTS)
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Agn. "ON" RESISTANCE (OHRS)

FIGURE 8 - Vpp » 5.0V, Vgs = 6.0V
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FIGURE 11 — COMPARISON AT 25°C, Vpp = -Vgs
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MC14066B

APPLICATIONS INFORMATION

Figure A lllustrates use of the Analog Switch. The
0-t0-5 volt digital control signal is used to directly con-
trol a 5 volt peak-to-peak analog signal.

The digital control logic levels are determined by
Vpp and Vgs. The Vpp vollage is the logic high volt-
age; the Vgsg voltage is Iogic low. For the example,
Vpp = +5V = logic high at the control inputs; Vgg
= GND = 0V = logic low.

The maximum analog signat level is determined by Vpp and
Vgs. The analog voltage must not swing higher than Vpp or
lower than Vgs.

The example shows a 5 volt peak-to-peak signal
which allows no margin at either peak. If voltage ~
transients above Vpp and/or below Vgg are antici-
pated on the analog channels, external diodes (Dx)
are recommended as shown in Figure B. These di-
odes should be small signal types able to absorb the
maximum anticipated current surges during clipping.

The absolute maximum potential difference be-
tween Vpp and Vgg is 18.0 volts. Most parameters
are specified up to 15 volts which is the recommended
maximum difference between Vpp and Vgs.

FIGURE A — APPLICATION EXAMPLE

-5V
=
Vpp vss
— 50V
-5V 5 Vp.p SWITCH
IN
Analog Signal N & 5 Vp.p
] -253V
ouT Analog Signal
External .
cmos 0-10-5 V digdtal MC140668 GND
Oigital Contro! Signais
Circuitry

L

FIGURE B — EXTERNAL GERMANIUM OR SCHOTTKY CLIPPING DIODES

.

Vpp

Voo

Switch

Ox

Dx

Switch
Out

Ox

Vss

Vss
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SL521

140MHz WIDEBAND LOG AMPLIFIER

The S.421A. B ang C are bipolar monolithic integrated
circuit wideband amplifiers, intenged primarily for use in
successive detection logarithmic IF strips, operating at
centre frequencies bstween 10MHz and 100MHz. The
devices provide amphdiication, limiting and rectification, are
suitable for direct coupling and ncorporate supply line
decoupling The mic-band voltage gain of the SL521 is
typically 12dB (4 times). The SL521A. B and C ditfer mainlyin
the tolerance ol voltage gain and upper cut-off frequency.

The device is also available as the SL521AC which has
guaranieaed operation over the full Military Temperature
Range and is screened 10 MIL-STD-883C Class B. Data is
availlable separately.

FEATURES

B wen-Detnea Gan

4cB Nose Figure 2

B Hgni Plimpscance

BB Lcs O Pimpezance

E  163MHz Bandwidth

B  On-Chp Supply Decoupling

B  Lcw External Component Cour:
ORDERING INFORMATION
SL521 ACM SL.521 BB CM
SL521 B CM §L521 CB CM
SL521 CCM SL621 AC CM
S1L521 AB CM SL521 A BSS2 CM

QuTRUT
EARTH

r ) Wyt “
LARTH

D!ll‘ﬂlh
CuTPUT

cms

Fig.1 Pin connections - bottom view

ABSOLUTE MAXIMUM RATINGS
{Non-simultaneous)

Storage temperature range -55°C to +175°C

Chip operating temperature -175°C
Chip-to-ambient thermal resistance 250°C/wW
Chip-to-case thermal resistance 80°C/wW

Maximum instantaneous voltage at
video output +12v

Supply voltage +9V

APPLICATIONS

B Logarthmic IF Strips with Gains up 10 108dB and
Lineanty better than 1dB

2
-VE
?—‘ SUPPLY

J Y
4
4 DETECTED
L Jw‘ =< “ouTPUT
-
TRy T 0P
7
BIAS O—————¢
6 ) 3 @
INPUT ¢——— 1 1 - OuTPUT
TR TR2 i A
) 100 53 (30
1 ’ LA
‘Lr'uk im
= 350p i 1
5 —r . ouTPUT
INPUT J .
e EARTH

~
CASE

Fig.2 Circuit diagre~ SL521



ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated): )
Temperature = +22°C 1 2°C
Supply voltage = +6V
DC connection between input and bias pins.

sLs21

. . Value
Characteristic Circuit Units Conditions
Min. Typ. | Max.

Voltage gain, { = 30MH2 A 115 125 dB

B 11.3 S 127 dB

c 1.0 13.0 | dB{ [10 ochms source, 8pF load
Voltage gain, f = 60MH2 A 11.3 12.7 dB

B 1.0 13.0 dB8

(o} 10.7 13.3 dB
Upper cut-otf frequency (Fig. 3) A 150 170 MHz .

B 140 170 MHz}| 10 ohms source, 8pF load

.C 130 170 MHz

Lower cut-off frequency (Fig. 3) ABC 5 7 MHz |10 ohms source, 8pF load
Propagation delay ABC 2 ns
Maximum rectified video output A 1.00 1.10 mA'
current (Fig. 4 and 5) B 0.95 1.1 mA * |§ = 60MHz, 0.5V rms input

c |os0 120 | ma) .
Variation of gain with supply voltage ABC 0.7 db/V
Variation of maximum rectified ABC 25 %/V
output current with supply voltage
Maximum input signal before overload ABC | 18 1.9 V rms | See note below
Noise figure {Fig. 6) 4 5.25 dB |{f = B0MHz, Rs = 450 ohms
Supply current A 1256 15.0 18.0 mA

B 125 16.0 | 180 mA

c. | ns 15.0 | 19.0 mA
Maxiumum RF output voltage 1.2 Vp-p

Note Overicad occurs when the inpui signal reaches a level sufficient 10 forward bias the base-collecter junciion 1o TR1 on peaks

20.0

180

-
o
o

-
ry
©
-
.
<
o
-
'
o
«
Le)
1

-
I
o
|

-
o
o
-
-
&

VOLTAGE GAIN (dB)
=
o

_]—h‘/
-

4
=

40 1

° 0 30 60 100 200 500

FREQUENCY (MHz)
. Fig.3 voltage gain v. lrequency (typical)

(A
°

8

RECTIFIED OUTPUT (mA)

i
/ iy |
// i S.nh.ﬂlﬁx
soMHz H
/. ]
i ]
100MH2z
7/ ;
' !
ARIN :
T B B
o i L ] : .
.02 005 01 02 05 10 20
INPUTSIGNAL(VI'TN)

Fig.4 Rectitied output current v. input signal itypicals



SL521

- Hz )

-] 80MHz
ﬂ

B B \\dt_um

INPUT 0.5V RMS.

RECTIFIED OUTPUT (mA)
o

50 0 80 100
AMBIENT TEMPERATURE ( C)

Fig 5 Maximum rectilied output current v,'lempera.lure (lyp:cai}

OPERATING NOTES

The amplitiers are intended for use directly coupled, as
shown in Fig 8.

The seventh stage in an untuned cascade will be giving
artually full output on noise.

Noise may be reduced by inserting a single tuned circuitin
tne chain. As there is a large mismatch between stages a
simple shunt or series circuit cannot be used. The choice of
network is aiso controlled by the need to avoid distorting the
loganthmic law, the network must give unity voltage transfer
at resonance. A suitable network is shown in Fig.9. The value
of C1 must be chosen 50 that at resonance its admittance
equals the total loss conductance across the tuned circuit.
Resistor R1 may be introduced 10 improve the symmetry of
fiher response. providing other values are adjusted for unity
gain at resonance.

A simple capacitor may not be suitabie for decoupling the
output line if many stages and fast rise times are required.
Allernative amangements may be derived, based on the
parasitic parameters given.

values of positive supply line decoupling capacitor
required for untuned cascades are given below. Smaller
values can be used in high frequency tuned cascades.

Number of stages
6 ormore| 5 4 3

tAinimum capacitance| 30nF  [10nF | 3nF | 1nF

The amphliers have been provided with two earth leads to
a.oid the introduction of common ground lead inductance
cetween input and output circuits. The equipment designer
snould take care to avoid the subsequent introduction of
such inductance.

The 500pF supply decoupling capacitor has a resistance
of. typically, 100. It isa junction type having a low breakdown
voltage and consequently the positive supply current will
increase rapidly if the supply voltage exceeds 7.5V (see
Absolute Maximum Ratings).

. P
& 45
-1 )
o — !
g 40 —
]
ks
4 1 60MHz
<]
z 30 RS 45|uu
25 { i
-60 -40 -20 0 20 40 60 80 100 120 140
TEMPERATURE (' C}
Fi9.6 Noise higure v. tempetature tlypical)
[} v .
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Parasitic Feedback Paramelers (Approximate)

The quotation of these parameters does not indicate that
elaborate decoupling’ arrangemenis are required. the
amplifier has been designed specifically 10 avoid this
requirement. The parameters have been given so that the
necessity or otherwise of further decoupling, may become a
matter of calculation rather than guesswork.

13 _RF current component from pin 4
Ve Voltage at pin 6
* (This tigure allows for detector being forward biased by
noise signals).
Vs _ Etfective voltage induced at pin 6 =
Ve Voltage at pin 4

Iz _ Current from pin 2 _ _
Ve ~ Voliage at pin 6 =6 mmhos (I = 10MH2)

= 20 mmhos

0003

sLS21

[Ve] - Voltage induced atpin 6 _ . (- OMHZ)

vz Voltage at pin 2
Voltage at pin 2
(pin 6 joined to pin 7 and
ted from 300(} source)
Ve ] _ Voltage induced at pin 6
vz]o ™ Voltage at pin 2

=001 (t = 10MHz)

s

Voltage at pin 2

(pin 7 decoupled)
12 [ve] [vé] decrease with frequency above 10MHz
Ve |Vz]s [V2]» at 6dB/octave
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SL560

300MHz LOW NOISE AMPLIFIER

This monolithic integrated circuit contains three very high
performance transistors and associated biasing components
in an eight-lead TO-5 package forming a 300MH2 low noise
amplifier. The configuration employed permits maximum
flexibility with minimum use of external components. The
SL560C is a general purpose low noise, high frequency gain

block.
Tne device is also available as the SLS60AC which has

guaranteed operation over the full Military Temperature
Range and is screened to MIL-STD-883C Class B. Data is
available separately. . .

FEATURES

Gain up to 40dB
Noise Figure less than 20B (Rs 200 ohm)
Bandwidth 300MHz

Supply Voltage 2-15V (Depending on
Configuration)

Low Power Consumption

APPLICATIONS

Radar IF Preamplifiers

infra-Red Systems Head Ampliiiers’
Ampilitiers in Noise Measurement Systems
Low Power Wideband Amplifiers
Instrumentation Preamplifiers

50 ohm Line Drivers

Wideband Power Amplifiers

Wide Dynamic Range IF Amplifiers

Aerial Preamplifiers for VHF TV and FM Radio

EERERNEBER

ABSOLUTE MAXIMUM RATINGS

Supply voltage (Pin 4) +158V

Storage temperature ~55°C to 150°C (CM)

-55°C 10 125°C (DP)

Junction temperature 150°C (CM) 125°C (DP)
Thermal resistance }

Junction-case 60°C/W (CM)
Junction ambient 220°C/W (CM) 230°C/W (DP)
Maximum power dissipation See Fig.16
‘Operating temperature range  -55°C to +125°C (CM)

at 100mw
-55°C to +100°C (DP)
: at 100mw
ORDERING INFORMATION
SL560 AC CM
SL560 C CM

SLS560 C DP

WPUT
5002 APPLICATIONS
COMMON GASE ouND
CONFIGURATION e

BPyT.
COMMON EMITIER —F 06 SL560 2:
CORFIGURATION S 2

== OUTPUT CURRENT SET

N
aureul C -

ves cms
Bottom view

I

A
GRouwp 01 8 E INPUT 50 OHIAB APPLICATIONS

OUTPUT WBﬂillsﬂﬁl‘ SL 71 INPUT COMMOX BASE
outeuT [13 560 6 Eﬂ?lﬂ COMMOK EMITTER
vee 4 5[ cam et

DP8

Top view

Lc16

Top view

Fig.1 Pin connections

4 veo

Fig.2 SL560C circur: giagram

SLss0 C LC
SL560 CB CM
SL560 C BSS2 NA CM
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SUPPLY DECOUPLING
. CAPACITOR
I
N\
S T
X, o, -4
Voo e - § 4 8 _”_ ‘/ “
3 p X
A o
GROUND ;X X .
P o g
fo =
O/P/";,/ .
) !
b b ¢
SUBVIS/BNC LINK
SOCKET

Fi1g 3 PC layout for 500 line dtiver /see Fig 6)



SL560

ELECTRICAL CHARACTERISTICS -
Test conditions (unless otherwise stated):

Frequency = 30MHz; Vec = 6V; Rs = Ru = 508); Tamo = 25°C; Test Circuit: Fig.6

Value
Characteristic Units Conditions
Min. Typ. Max, n
Small signal voltage gain 1 14 17 dB
Gain tlatness 1.5 dB 10MHz - 220MHz
Upper cut-off frequency 250 MHz
Output swing -5 +7 dBm Vec6V .
See Fig.5
1 dBm | Vec=9v 9
Noise figure (common emitter) 18 dB Rs = 2000
35 dB Rs =500
Supply current 20 30 mA

CIRCUIT DESCRIPTION

Three high performance transistors of identical geometry
are employed. Advanced design and processing techniques
enable these devices to combine a low base resistance (Ros)
of 1702 (for low noise operation) with a small physical size -
giving a transition frequency, f1, in excess of 1GHz.

The input transistor (TR1) is normally operated in
common base, giving a well defined low input impedance.
The full voltage gain is produced by this transistor and the
output voltage produced at its collector is buffered by the two
emitter followers (TR2 and TR3). To obtain maximum
bandwidth the capacitance at the collector of TR1 must be
minimised. Hence, to avoid bonding pad and can
capacitances, this point is not brought out of the package.
The collector load resistance of TR1 is split, the tapping
being accessible via pin 5. f required, an external roll-off
capacitor can be fixed to this point.

The large number of circuit nodes accessible from the
outside of the package affords great flexibility, enabling the

15
e N
NN
NN
g" \\
g Tac -25°C
z v =5 s \@
o) -
1] & (b)) Namm A\
\
5 )
1
10 30 50 100 200 300
FREQUENCY (MHz)

Fig.4 Frequency response. small signal gain 1s of a
typical device

operating currents and circuit configuration to be optimised
for any application. in particular, the input transistor (TR1)
can be operated in common emitter mode by decoupling pin
7 and using 6 as the input. In this configuration, a 2dB noise
figure {(Rs = 2000) can be achieved. This configuration can
give a gain of 35dB with a bandwidth of 75MHz (see Figs. 8
and 9) or, using feedback 14dB with a bandwidth of 300MHz
(see Figs. 10 and 11).

Because the transistors used in the SL560C exhibit a high
value of fr, care must be taken to avoid high frequency
instability. Capacitors of small physical size should be used,
the leads of which must be as short as possible to avoid
oscillation brought aboul by stray inductance. The use of a
ground plane is recommended.

Further applications information is available in the
‘Broadband Amplifier Applications’ booklet.
12
1
.
8 a4
3 N
5 3 =
5 [~
Ta - *25°C )
g4 Véc (a) 6V @
(b) 8V
2
+ : :
0 : .
10 30 100 200 300
FREQUENCY (MHz)

Fig.5 Frequency response. ouiput capability (loci of maximum
output power with frequency, for 1dB gain compression (typical)



TYPICAL APPLICATIONS

-6V
500
OUTPUT 0n
—
/@ »
- 02 6 )
m ol g To ==10n

— N h
10n
INPUT Iy
L

Gain 1408

Bandwioin 220MHz (Pow = 1mW. 5002)
200MHz {(Pow = 5mW. 500)
Input SWR 1.5:1

Fig.6 500 line driver The response of this configuration is shown

in Fig.4.

Voltage gain 32dB at 6V
35dB at 10V
Noaise figure 1.8dB (Rs = 200Q)
Supply current 6mA at 6V
12mA at 10V
Bandwidth 75MHz (see Fig.9)

F1g.8 Low noise preamplilier

vee
r

1in
———{——owpuT
n 4
N

27p]- sep=E []15

Gain 13dB at Vcc = 9V
-1dB at 6MHz and 300MHz

Fig. 10 Wide bandwidth amplitier

GAIN (dB)

SLS60

10 100 200, 400
FREQUENCY (MHz)

Fig.7 Input standing wave ratio piot of circuit shown
in Fig 6 (typical)
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F19.9 Frequency response of circuit shown in Fig.8 (typical)
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Fig.11 Frequency response of circuit shown in Fig.10 itypical)



SL560

[
4 T
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[ i )
P : =~ \\
- ~ A AN
- N N \ \ A
g ce = oy ev
© @ TS
20 ' -
—— Gain 13dB
Power supply current 3mA
T Bandwi'dth 125MHz
b 20 ] ) e Sot0. Noise figure 2.5dB (Rs = 200 Q)
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Fig.13 Frequency response of circuit shown in Fig.12 (typical)

Fig. 14 Low power consumption amplifier
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MC14538B

. DUAL PRECISION RETRIGGERABLE/RESETTABLE
MONOSTABLE MULTIVIBRATOR

The MC14538B is a dual, retriggerable, resettable monostable
multivibrator. It may be triggered from either edge of an input pulse, and
produces an accurate output pulse over a wide range of widths, the dura-
tion and accuracy of which are determined by the external timing compo-
nents, Cx and Ry.

@ Unlimited Rise ang Fall Time Allowed on the A Trigger Input

@ Pulse Width Range = 10 usto 10 8

® Latched Trigger Inputs -

@ Separate Latched Reset Inpuls

® 3.0 Vdc to 18 Vdc Operational Limits

® Triggerable from Positive (A Input) or Negative-Going Edge (B-Input)
[ J

Capable of Driving Two Low-power TTL Loads or One Low-power
Schottky TTL Load Over the Rated Temperature Range

Pin-for-pin Compatible with MC145288 and CD45268 (CD4088)

Use the MC54:74HCA4838 for Pulse Widths Less Than 10 us with Sup-
plies Upto 6 V.

MAXIMUM RATINGS® (voitages Referenced to Vgg)

CMOS mSi

{LOWPOWER COMPLEMENTARY MOS}

DUAL PRECISION
RETRIGGERABLE/RESETTABLE
MONOSTABLE MULTIVIBRATOR

L SUFFIX P SUFFIX
CERAMIC PACKRAGE PLASTIC PACKAGE
CASE 620 CASE 648

ORDERING INFORMATION

A Bgrigs: -~ 58'Cto -~ 125°C
MC14XXXBAL (Caramic Package Oniy)

€ Ssries: -40'C 1o - B85C
MC14XXXBCP (Plastic Packags)
MC14XXXBCL {Caramic Package)

Symbol Paramater Value Unlit
vpp OC Supply Veltage -0.510 - 18.0 v

Vin. Yout | Input or Output Voltage (DC or Transient) -0.510 Vpp +0.5 v

b lour |Input or Output Current (DC or Transient), per Pin 210 MA
Pp Power Dissipation, per Packaget £00 mwW
Tsig Storage Temperature -68 to + 150 °C
T Lead P (8-6: d Solderk 9) 260 *C

*Maximum Ratings are those values beyond which damage 1o the device may occur.
{Temperature Derating: Plastic “P" Package: - 12mW/°C from 65°C to 85°C
Ceoramic “L" Package: — 12mW/C trom 100°C to 125°C

ONE-SHOT SELECTION GUIDE

100ns 1t ps

0ps 100ps 1ms 10ms 100ms s 108
MC145288
MC145368 % X 23 tr
MC145388 3
MC14541B I . 3 § min.
MC14548B = X
HC4538° o , +—o

[

*LIMITED OPERATING VOLTAGE (2-8V)
Total Quiput Pulse Widih Range 4—=————————0p
Recommended Pulse Width Range d——————=———3(

BLOCK DIAGRAM

'__L———ax|-<-~%v—ovoo
= '=L_fl1 2

o6
o7

f - cxh Rx von
R _g_'lﬁ 14

a2k———010
B @ 9
Reset

Rx and Cx afe externa! components
Vpp ® Pin 16
Vgs ® Pin 8, Pin 1, Pin 15




MC14538B

ELECTRICAL CHARACTERISTICS (volteges Reterenced 1o Vgs)

Voo | . Tiow® 25°C Thigh®
Characteristic Symbol | vdec [ Min | Max | Min Typ # Mex | Min | Max | Univ
Output Voltage “0~ Level VoL 5.0 - | oos| -~ [ 005 | - | 005| vac
Vin= Vpp or0 10 - {o08| - 0 605 | - | o005
15 - 0.05 - [1] 0.05 - 0.05
“1” Level VoH 5.0 495 - 4.85 5.0 - 4.95 - vdc
Vin=0or Vpp 10 995 - 8.95 10 - 995( -
156 14.95 - 14.95 15 - 14.95 -
Input Voltage “0” Lewel ViL Vde
(vg = 4.5 or 0.5 Vacl 5.0 - 15 - 225 16 1 -~ 15
(Vo = 8.0 or 1.0 vac) 10 - 30 - 4.50 3.0 - 3.0
W =13.60r 1.5 Voc) 16 - 4.0 - 6.75 4.0 - 4.0
“3* Level ViM vde
ivp = 0.8 0r4.5 vdo) 6.0 36 - 3.6 278 - 3.5 -
(Vo = 1.0 0r 8.0 vde) 10 .0 - 70 6.50 - 7.0 -
(Ve = 1.5 or 13.5 Voc) 15 11.0 - 11.0 8.25 -~ 11.0 -
Quiput Drive Current (AL Devicel foH mAdc
(VoH = 2.6 Vel Source 80 | =3.0 - 24 <4.2 - -7 -
(VoH = 4.8 Vde} 50 | 0.64 - ~0.61 ~0.88 - ]-036 -
(VOH = 8.6 Vdc} 10 =1.6 - -1.3 -2.26 - -0.8 -
Vo = 13.6 Vee) 15 ~4.2 - -3.4 ~8.8 -~ -2.4 -
(VdL = 0.4 Vdc) Sink oL 5.0 0.64 - 0.51 0.88 - 0.36 - | mAde
tvoL = 0.5 Vdcl | 10 1.6 - .3 2.25 - 08 -
(VoL = 1.5 Vac) 15 4.2 > 3.4 8.8 - 24 -
Output Drive Current (CL/CP Davice) IoH mAdc
(Vo = 2.6 Vag) Source 5.0 -2.5 - 2.1 -4.2 - -1.7 -
(Vor = 4.6 Vac) 6.0 | -0.52 - -0.44 -0.88 - |-036| -~
{(Von = 8.5 vdc) 10 -13 = =11 -2.25 - 09 3
tVoy = 13.5 Vde) 15 | A6 | - | <0 -8 - |24 | .
tvor = 0.4 Vdc) Sink oL 50 | 0.52 - 0.44 0.88 - 0.36 - |mAde
tvpy = 0.5 Vac) 10 13 - Ly 225 - 08 -
(VoL = 1.5 Vde) 15 36 - 390 8.8 - 24 -
Input Current, Pin 2 or 14 lin 16 - 120.05] - [2000001 .05 - +0.5 | sAde
input Current, Other Inpyus (AL Device) lin 15 - 20.1 - :0.00001] 101 - 21.0 | wAdc
Input Current, Other Inputs {CL/CP Devica) hn 16 - =03 - 10.00001] 203 - 21.0 | uAde
Input Capecitance, Pin 2 or 14 Cin - - - - 26 - - =3 oF
Input Capecitance, Other Inputs Cin - - - - 5.0 5 - - oF
{Vin =0}
Quiescent Current {AL Device) ipo 6.0 - 50 - 0.008 6.0 - 150 | wAde
(Per Package) 10 - 10 - 0.010 10 - 300
Qe Low, Q=High 18 - 20 - 0.015 20 - 600
Quiescent Current (CL/CP Device} ipp 6.0 - 20 - 0.005 20 - 180 | wAde
(Per Package) 10 - 40 - 0.010 40 ] - 300
Qe Low, 8= High 15 - 80 - 0016 | 80 ~ | 600
Quiescent Current, Active State (Both) ipo 8 - 2.0 —_ .04 20 -— 2.0 | mAde
(Per Package) 10 -— 20 _— .08 48 - 20
Q= High, Q=Low 15 - 2.0 - a3 .70 - 20
**Towsl Supply Current at an externa! load Iy
capacitance [CL) and a1 external 6.0 17T = (3.5 x 10-2) RxCxt +4Cxf +1x10-5¢C 1
timing network (Ry, Cx} 10.0 It = (B210°2) RxCxf +9Cx!t +2x10-SC f
15.0 7= {1.25x 107 V) RxCx! + 12Cxf+3 2 10-5 C ¢
where: I in uA (one monostzble switching onlyl,
Cx in uF, € in pF, Ry in k ohms, and
f in Hz i3 the input trequency.

*Tiow = ~55°C for AL Device, -40°C for CL/CP Device.
Thign = +1269C for AL Device, +85°C tor CL/CP Device,

*The tormulas given are for the typical chasacterisiics only at 26°C.

#Data labslied “Typ™ it not to be uses for design purposes but is

of the IC's po

as an

high-i

to this higt

Vout) € Vpp-

This device contains protection circuitry to
guard against damage due to high static
voitages or electric fields. However, precau-
tions must be taken 10 avoid applications of
any voltage higher than maximum rated

Itag circuit. For
proper operalion, Vin and Vg4 should be
constrained 10 the range Vgg = (Vi or

Unused inputs must always be tied to an ap-
propriate lopic voltage level (e.g., either Vgg
or Vpp). Unused outputs must be left open.




MC14538B

SWITCHING CHARACTERISTICS® (C « 50 3F T4 » 26°C

All Typm
Yop
Charactenisiic Symbol Vde Min Typ # Max Uniy
Output Rise Time tTLH ns
TTLH = (1.35ns/pFIC + 33 ns 5.0 - 100 200 .
tTLH = 1060 ns/pF) Cy + 20 ns 10 - 60 100
tTLH » (040 ns/pF) C + 20 ns 1% - 40 80
Qutput Faii Time TTHL =
CIYHL = 1335 ns/pF) C + 33 ns 60 - 100 200
TTHL = (060 ns/PFIC L+ 20 s 10 - 50 100
ITHL = (040 ns/pF) Cp + 20 ns 15 - 40 80
Propagation Delay Time PLH. ns
AorBoQorQ PHL
tpLH. tPHL © {080 ns/pF) Cy + 255 ns ‘50 - 300 600
WPLM. 1PHL = 1036 ni/pFI C + 132 ms 10 - 150 300
PLM. 1PHL & (0.26 na/pF) Cy ¢ 87 ns 16 - 100 220
Acset 0 Qor G ' ns
tPLM. WPHL = 10.90 ns/pF) C + 205 ns 6.0 - 250 500 :
S tpLH, WHL ® 1036 ns/pF) C + 107 ms 10 - 126 260
1PLH- 'PHL * (0.26 ns/pF) C + B2 s 15 - 98 180
input Rise ana Fall Times W 8 b ~ 15 '}
Roset w0 -— — 8
15 - -_— 4
B Input -] - 300 1.0 ms
10 -— 1.2 0.1
16 —-— 0.4 0.05
A input 5 -
10 NG Limit
15
Input Pulse Width WH, 5.0 170 86 - ns
A, B, or Reset Wi 10 920 45 -
15 . 80 40 -
Retrigger Time L 5.0 (] - - ns
10 0 - 2
15 0 - -
Output Putse Width — Qor @ " u
Refer to Figures 8 and 9 198 210
Cx = 0.002 »F, Ry = 100 kf2 5.0 ; 230
N Jg* 10 200 212 232
18 202 214 234
Cx = 0.14F, Rx = 100 ki3 5.0 9.3 9.86 10.6 m
10 9.4 10 10.6
15 96 10.94 10.7
Cx = 10 uF, Ry = 100 k03 6.0 0.81 0.865 1.03 s
10 0.82 0.88 1.04
16 093 0.09 1.08
Pulse Width Match between circuits in 100{Ty — T2 6.0 - =1.0 =5.0 %
the same package. Ty 10 - *1.0 =50
Cx = 0.1 4F, Rx = 100 k03 16 - 21:0 =6.0
*Ths formulas given are tor the typical characiesistics only at 25°C. #Dais labelled “Typ™ is not to be used for design purposes but is
as an oithe (C's p P
OPERATING CONDITIONS
External Timing Rewstance Ay - 5.0 - . [$1)
External Timung Capecitance Cx - - No uF
" Limit?

* The maximum usable resi Ry is a fu

of the leakage of the capacitor Cy, teaksge of the MC14638k. &nd leakage due
10 board layout and surface resistance. Susceptability 1o externally induced noise signals muy occur for Ry ™ 1 MQ.
t i Cx™ 15 puF, use discharge protection diode per Fig. 11.




MC14538B

Voo © VDD FIGURE 1 - LOGIC DIAGRAM
' (1/2 of Devics Shown)
‘
P
Ay :: np——
N .
: 2i1a)
[
Cx == A o}————o6 100
] 11 Output
) Laich
13 Sp—aq7 %)
Conwrol 1
I
Resel © Jsja Resat Lowch n"“ Note: Pine 1. 8 and 15 must
‘L________ be externally grounded

FIGURE 2 - POWER DISSIPATION TEST CIRCUIT AND WAVEFORMS

Voo
- 01 uf
800 pF ) I Coramic
Rx$ | $Ax 4
< <
c Cx'
E——-}%. R | Hg—
Vin p Cx/Rx
O o—1 A
< 8 [}
— € % 20 ns r— -—I fo=— 30 ns
o Reset 8 L—o——j" v
€ I = 90% \ X [=]~]
< A Q Lo—j
Co = i
+—o—{ a a -—ol- :-E Vin 1a% e O v
o~ C z
_°‘J Reset’ 1: Duty Cycle = 50%
Q Vss
FIGURE 3 — SWITCHING TEST CIRCUIT
v
ok INPUT CONNECTIONS
m CHARACTERISTICS | Reset | A ]
Ax & & Rx’
- & tTTHL.
2 i A\ ¢ *Cy = 60pF :A;:HP‘P;‘II,- RCL ALY RV PGY Voo
..E_ IJH T‘lEI l_ SPLH SPHL. STLH. STHL
— Cifix T. twh, YL Voo Vgs PG2
Poise | © PLHLR) WPHLIR) PG3 PGY PG2
[<] . O
ono‘vnov s al WwH. W
. (1% 1
ool o—{ Reset & —o——-—j 1:
v cL - PG« ' |
Generator o= A o I *Ingludes capacitense of prades,
cL l = wiring, and finture parssitic
o . . PG2 = | l
Pulss & & ° | ;l_.: NOTE : Switching test wavetorms 62
Gensrator iy Cu j: tas PG1, PG2, PG3 sre shown
{ ©0—{ Reset — In Figure 8. FG3« | I



TOTAL SUPPLY CURRENT {,A)

RELATIVE FREQUENCY OF OCCURRENCE

MC14538B

FIGURE 4 — SWITCHING TEST WAVEFORMS
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FIGURE 6 ~ TYPICAL NORMALIZED DISTRIBUTION
OF UNITS FOR OUTPUT PULSE WIDTH

T

FIGURE 6 — TYPICAL PULSE WIDTH VARIATION AS

A FUNCTION OF SUPPLY VOLTAGE Vpp

L 1 - 25 e L T 8, g |
| Rx = 1000 0% POINT PULSE WIDTH ] e =2
[ Cx = 00 4F VoD = 6.0V, T = 88 ms ge Rx = 100 ki)
VDp = 0V, T 10ms | Z Cx = 0.1 uf
10 7IN_" Vop = 18V, T = 102ms E>gz
08 AR gz —
’ \ wg f v J_/
06 [ 3= 1
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04 ‘&"» ?
/ 28
. 4
b’ 7 \ ! L
o / I £
4. 2 D 4 E b 7 ) 9 W 12 13 1t
T DUTPUT PULSE WIDTH (- V0D SUPPLY VOLTAGE ivens!
FIGURE 7 — TYPICAL TOTAL SUPPLY CURRENT
versus OUTPUT DUTY CYCLE
1000
- '
- FUNCTION TABLE
F— A = 100k, €| = 50
w0 ONE MONOSTABLE SWITCHING ONLY | ||, | LAl Inputs Outputs
: = Reset A B Q a
i ,;'( : H i H v
t vop = BV : H L . JL r
w0 ’ Lty 0V o] Sy H S\ L Not Triggered
e e ais = H H S Not Triggered
——AF T H L H H Not Triggered
- I ri; ” “; H L L HJ/ Not Triggered
10 e LA L X X L H
Z NS X X Not Triggered
r
yd
01 it A
0.001 [']] [X'] 100

QUTPUT DUTY CYCLE (%
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FIGURE 8 — TYPICAL ERROR OF PULSE WIDTH

FIGURE 9 — TYPICAL ERROR OF PULSE WIDTH

EQUATION versus TEMPERATURE g EQUATION versus TEMPERATURE
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FIGURE 10 - Timing Opsration

@ e

fa—7—o jo—T7—

(O Positive sdge trigger
@ Nogative edpe trigper
@ Potitive edge trigger

TRIGGER OPERATION

The block diagram of the MC14538B is shown in
Figure 1, with circuit operation following. r

As shown in Figure 1 and 10, before an input trigge
occurs, the monostable is in the quiescent state with the
Q output low, and the timing capacitor Cx completely
charged to Vpp. When the trigger input A goes from
Vss o Vpp (while inputs B and %asef are held to Vpp)
a valid trigger is recognized, which turns on comparator
C1 and N-channel transistor N1 (D). At the same time
the output latch is set. With transistor N1 on, the capaci-
tor Cx rapidly discharges toward Vs until Vygft i8
reached. At this point the oulput of comparator C1
changes state and transistor N1 turns off. Comparator
C1 then turns oft while at the same time comparator C2
turns on, With transistor N1 off, the capacitor Cx begins
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@ Pasitive edge ra-trigger (pulse lengthening)
: @ Reset (pulss shartening)

1o charge through the timing resistor, Ry, toward Vpp.
When the voltage across Cx equals Vigf 2, comparator

'C2 changes state, causing the output latch to reset (Q

goes low) while at the same time disabling comparator
C2 (. This ends at the timing cycle with the
monosiable in the quiescent state, waiting for the next
trigger. ’

In the quiescent state, Cx is fully charged to VDD
causing the current through resistor Ry to be zero. Both
comparators are “off”” with total device current due only
to reverse junction leakages. An added feature of the
MC14538B is that the output [atch is set via the input
trigger without regard to the capacitor voltage. Thus,
propagation delay from trigger to Q is independent of
the value of Cx, Rx, or the duty cycle of the input
waveform.
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MC14538B

RETRIGGER OPERATION

The MC14538B is retriggered if a valid trigger occurs
@ ftollowed by another valid trigger (3 before the Q
output has returned to the quiescent (zero) state. Any
retrigger, atter the timing node voltage at pin 2 or 14 has
begun to rise from Vyeq 1, but has not yet reached Vyef
2, will cause an increase in output pulse width T. When
a valid retrigger is initiated (3. the voliage at Cx/Rx
will again drop to Vet 1 betore progressing along the
RC charging curve toward Vpp. The Q output will re-
main high until time T, after the last valid retrigger.

RESET OPERATION .

The MC14538B may be reset during the generation of
the output pulse. In the reset mode of operation, an in-
put pulse on Resel sets the reset latch and causes the
capacitor to be fast charged to Vpp by lurning on tran-
sistor P1 (). When the vollage on the capacitor
reaches Vigf 2. the reset latch will clear, and wifl then be
reagdy to accept another pulse. if the Resel input s held
low, any trigger inputs that occur will be inhibited and
the Q and Q outputs of the output latch will not change.
Since the Q output is reset when an input low level is

FIGURE 11 — USE OF A DIODE TO LIMIT
POWER DOWN CURRENT SURGE

detected on the Resel input, the output pulse T can be

e made significantly shorter than the minimum pulse width

Specification.

POWER-DOWN CONSIDERATIONS

Large capacitance values can cause problems due to
the large amount of energy stored. When a system con-
taining the MC14538B is powered down, the capacitor
vollage may discharge from Vpp through the standard
protection diodes at pin 2 or 14. Current through the pro-
tection diodes should be limited to 10 mA and therefore
the discharge time of the Vpp supply must not be faster
than (Vpp). (C) (10 mA). For example, it Vpp= 10 V
and Cx= 10 uF, the Vpp supply should discharge no
faster than (10 V) x (10 pF)/(10 mA) = 10 ms. This is
normally not a problem since power supplies are heavily
filtered and cannot discharge at this rate.

When & more rapld decrease of Vpp 10 zero voits oc-
curs, the MC145388 can sustain damage. To avold this -
possibility use an external clamping diode, Dx, con-
nected as shown in Fig. 11.

PIN ASSIGNMENT

A4

' c}Vss Voo 16
2 c=|Cx/RxA Vgg =15
. 3 cReset A Cx/AxB D 14

LA An Reset Bf=2 13
5 —]8a AgE 12
6 Jo, gglm "
760, Py =Rl

8 Vss GBPQ
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TYPICAL APPLICATIONS
FIGURE 12 — REYRIGGERABLE FIGURE 13 — NON-RETRIGGERABLE
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