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SHORT CIRCUIT SHORTY CIRCUIT SHORT CIRCUIT SHORT CIRCUIT
) ; 14 20 - 5.0 T 7T
[ I | H e _vcl--s].ov ]u I o Tk N !”
Vor - 5.0V i B : £ e~ m [l - £ Vc:.' X2 ! [ /
2 @®f—Ic-lom 1/ H € oo T . o aofic - 10mA by ;
£ [11] se/] € e 10mh ‘ E: \ : Ll 2 l
g » ,m/"!\ g ‘ ] gm \ . Jiz‘if gs.c B -
= 1L bi,\\ £ 80 ‘!i < : \ ‘:‘5 | \ e | /
=TIV é 1l TN \ & EENZEE
5 0 1: s | | i b/ | g o | TN B 20 T 1 i !
: 1 g . b7 LA g b NG z U
" [ o T ! : i ; el g ! ‘
S x| 2 H/‘iq}/i g 0 t \\ %” T - /
il LU TP | = Z il
T T | l = 11 & /’/ i ;
-© 111 0 et =— 1 1 | . 11 0 , 1
10 0 50 100 0 50 10 0 50 100 X0 50 10 0 %0 100 W %0 10 FE] 100 30 500
1 - Frequency - Mc { - FREQUENCY - Nc 1 - FREQUENCY - Mc ) 1 - FREQUENCY - Mc
FORWARD TRANSFER
INPUT ADMITTANCE VERSUS QUTPUT ADMITTANCE VERSUS ADMITTANCE VERSUS REVERSE TRANSFER ADMITTANCE
COLLECTOR CURRENT COLLECTOR CURRENT-INPUT COLLECTOR CURRENT-QUTPUT VERSUS COLLECTOR CURRENT-
QUTPUT SHORT CIRCUIT SHORT CIRCUIT SHORT CIRCUIT INPUT SKORT CIRCUIT
¥ T T L L I g 5 0 S
H—{Veg " 50V - Veg - 5.0V 2 fvee s oy ,"i"*"’ ! : g ] [ e !
ey | 25—+ & € |rown [ he l = i ' |
2 @ 2 = 100 Mc b, 160 4 t Y Vg * 5.0V !
H [ || = ——— e A g / i i g 1 - 100 M I |
. I Sig 14— o 20— : : £ / f ' £ | 1
g€ % A 2 1 Em | —_— 1 = ! &
£ sl ] H B K = A e o : :
§ Ve < | | | § E / ! & 1 | E |
s @ . 5 t % g s : t T £ ol i
: T e W s T T é HEE? |
=u AT ;s | Ennnnl R VARREZECCanlE M= ‘ = -
,// 0.3 JI : ‘Tg f ;: i
: 1 A | L
b 5.0 -0 5 W B %0 8 5.0 : 0 5 w0 5 W Y =m0, W B, A B ® 00ty : 5.0 -0 -5 w5 0
I - COLLECTOR CURRENT - mA I = COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - mA I¢ = COLLECTOR CURRENT - mA
SMALL SIGNAL CHARACTERISTICS (f=1 kHz)
2N4121 2N4122
Symbol Characteristic Min. Max. Min, Max, Units Test Conditions
hie Input Resistance 1.0 8.0 4.0 12 KQ IC = 1.0 mA VCE =-10V
h Output Conductance 2.0 24 8.0 40 umho I.= 1.0 mA V =-10V
oe -4 (o CE
hre Voltage Feedback Ratio 3.0 4.0 x10 IC = 1.0 mA VCE =-10V
hfe Forward Current Transfer Ratio 50 300 150 450 IC = 1.0 mA VCE =-10V
TYPICAL ELECTRICAL CHARACTERISTICS
CONTOUR OF CONSTANT GAIN MAXIMUM AVAILABLE GAIN CONTOURS OF CONSTANT NOISE FIGURE VERSUS
BANDWIDTH PRODUCT (f,) VERSUS FREQUENCY NARROW BAND NOISE FIGURE FREQUENCY
% i M1 ; 1
g . oL | | ol |
¥ NI T 8 ooy |
] . PRI P Tl Yoy |
= Ix P i H g 60
E g N uez | 7] 2 \ ] iy
= = I '?'7'\ 1 g ® \ ]
g 10 NCTT g a | ! < ] 2 w :
g N HUE NG 8wt N A %
g e [ Nl | I A ~
2 b 10 . . e = ] T 5 2.0hc - Loma
S b e | P Yog > 20V na ~+ Veg 5.0V
! Ve * 50V T e T J i ™ ce
% (il | : 2 [ 1 et L) I [ Pl T
1.0 -10 -100 10 ol 500 -0.01 0.1 -1.0 -10 0% 103 102 o0t o 10 12 10
I¢ - COLLECTOR CURRENT - mA 1 - FREQUENCY - Mc I - COLLECTOR CURRENT - mA v t - FREQUENCY - Mc

4 Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied.



Y= L6l-y30 wnor
\[s’-%‘?—.z-ss’l-‘\ MU

W< sho uld mole "QAQ"’ alomae s+ ldM""vCa"o
wliues ove obtamed aflor b ccles o
e trer aton amne Haod

V\Ooo H)AQ“" UAL/QAGAAQ- ‘\'e-L/\'\MMuLOi
s ok oo fvmunathons Hae crvant
Si-ai»LI«j' st ke Lested paamg Stevn's
cmtovon. Stem's 5-\-4(;4,{.«‘(:] {actn turns

1" .
skt e 20.4 -, T/,w;,,a.a ; ,a/ml"]' of
57‘444& MM?M ovd asswyes that e
amyoli fir wwd le sﬁé(za%&/u;m o7
%/afjéamd HBPAAE iokive Yk Mrf/néf
ts eftel reswalobad.

Snce e cevedt is stalile ikl Hhe
,,/JW /:wMa%MIMeM a‘w% )
A obtan H op b %'ZWZM
i b it 2/ A

/W, 12 :
se€ appendix D

4



'S

.L:) Watching Mutuwovks

To  ~abis i $ho —F,uﬁum M%,«.w' ewments
a cor amnt &‘3;‘(‘ ottt 45 4y macesdary

\_\.w,.e,u\w) SAm 2 rl Cve Alunauin bo +4
W imput amd Hu sutput e hawe 4o
ACCO At o Yoo mtwwachon of oo tToo

mmj Cov eiats E%WW“MJ
ok caScaded itmed 5+ﬁjﬁ/-$ s Heat He
mMM Q wM5+L‘LMWd (t}a"&;c{'ﬂ\/
o6 \-SL o o btane “‘Q\-(./MCMAMa, vy odd &
Tl weeensditzs et rach tamd cvccak
Dot @ @ ok approima 6-1.
Dt o e (oo thuwtd,wp‘a

wtiekes  olve e Q@ '\e%
catealoalid ave et g,.z:(-abia. As a Seadt

'® G L Ay amd KW, Bhuood ELdvowc E"%";‘Wm’
Niw Yok dohm Wiley and Sons, P 24 =
14 F— DM))’W\&"’MQ N b ovic DISLCYVL pod 4
Conn pulin SOM{'\MS, N‘I}Y\o‘-woua qppbca"-tm
Mh, ANV =267




: Outputi
s e Ao e oF
= ¥ e ' s T
: = —'Z-'f: 7—&, ﬁ—‘Cz EO:L’
: ; L‘t-h'r\-c) .
o O —0 & 4
/\/ =
' CanJujaw‘C o” Mo
XC-\:" & (“)
K
Xc;-‘-‘ @L‘ ﬁ'/ﬁ. 4 G2

(€°+)-(R/r)

X, = @161'/86/)62 (13)
Q*+/ :

15"
3

caleudals
C 2. 260 p@
Cz = LO.5pF

L—. * 332 r\H.

'S
se€ qoo endixy D,

(X2



I nput:
Ty |
B o e s
| C. Lz

lr — §L s

| | ! Cz e

K L e

o T

5 haeds
CMAMSUE ot YS
XL, :>(c.au'f' (\l-l)
)/c, = @R, (v5)
)(Ci =k ﬂii.ﬁ, L
YLZ‘.' XCI + ﬁc /?L (J v])
X
‘ e
ca/cuézk/ values :

L/ = 483 /77/"/

lz = 5?0,,/—/

< = /5 pF Cz"'I/'B':’/p/:.

T ;
see apPremcy D.

\ 7



=

¥ Implementstion

Now we must implement the m&:ldu“wy
mefwm.‘és Tas M.V, b\w)p//f\ /‘mﬂ clreuir’€ .
I’f 1S ‘mecessa\vy 1 meet wztﬁe bj‘b\%fm
condhtions <pecified by the'y "pan&mefeygj
. Ve= -5:0 voffs dnd-Ic= 10 mia-

Wo chese Vec= 16.6 volie aund
Re= | KQ n ortler +o oeheve Ic=iomo
(refer o £1g. ¥ 5 ) . 16 cblvn =5 ovwlk,
we chose +o g‘u»Pp/y Vee = -¢.94 wolfc ‘ﬁ‘)m
the ‘wa/'ﬁwoug/ﬂ szpar/ifvr and then Hhry 2
RFC whese impedonce & +av ?re,ater Hxon
Hiat of the cutput netwerk which is in
paralle| with it.

C/Sfmg the basic equation el s
e calculated #Jecamju 5T o G HC
reactive elment whein” wsenating ot
the center f‘rqw . Then we uZed the
B-metr to +ind Hhe desived elbment values,
c«w‘z Yol ond evver wntil we scheive
resehance wWjth +he (,l\/cula&fl’i(/ CJ:‘V\\/'ng\’fé.

A inel ucf‘@_fs were haind-wound
el M/Jugfw/ unty| the desived value of
inductinee was cblained. Ferthe S0 nH
(inducter | sprece hmitxtions caused ws
fo use o very fine thealated wire
wowind on & resistive oxrbon <core \Covguppoft.



19.

Hastc cement wds painted over the
Cof}<. So 'H/\zd: %é/ ar,’q,‘mz\’ k)l‘y\({(:y\a
CUV\“P{ u!c\%f()y\ O.hcf MIM.S tlﬂé de/s?rz({
Vvl-é[bgumd Uc&{we OF Lvldufié‘,\m& would wa
C/I’\B{/\ﬁﬁ, 5

A ideal RFC ghoold Juve o Lo §
bnd g vy high imped ance compared o the
Ou/tpu:t which Gt 6 s Pzwad(e,é with - Then
we woukd Jgue no cl\mge w the vesownant
wcnqmcy when conneclvg T wito the civeyrt
?0:\51 GJQO Luotvl(}l 480[2&{1 ‘\’.}\Q PO(U@A/ g«&PpIV

o AC SfﬂV\Z\l ;

ﬁwe l'mp@dbmce ot the choke was
made fov grazxtw thyin the impaa‘émaa.
of t+he oufpc%f m}d-chfnq netwerk ovhich it

I,OO]ZS (/If\-tb A S £
Choese %KF(, 27 20
since 1= lél-j370 % o mor
Lo B Q=D gL = dipig
Hen o, szr—c = {pH

=
g L = _ (1 = 0,28 pH
Ere NG 7
27 (57) (0
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The RFEC cheosen for the al/mp/7"14"<r
Iond the desied law @ and A Snduckance
mensuved 4o e 0,40 1H.

A nott must gi macte on the
critiea] pesitioning of the mductor
leads, espratlly tor the air - cores:
VL\/P@S. When m@gaz/fmj Fherr Values
wth the §-meter dny Fractional
v&&\/fé\f'-’on oF /QA(*/ /Qmﬂ?’/f'n during the
veoadinag can  ebfect Hhe inductadce
Ualwe” by &= much &s  1ifly percent.
This guﬂ?@gz’fs‘ the pessibitity of
Sanifrexant ermer in these elment
(/‘%\/Luéé Unless wextreime cXve /< +x ke
He P/Acé ALH . wnduetor e Ehe eXAet
coid C@’rmlfgw raltion n whch i1 WAL
mexsure d .

Al S Necessory +o uwe
AN /’V)/"m'/‘/HZx/ Armount O‘F g@/c/er /N
exch Cogmedjbm in crder Yo avoid the
intseduclon of s LW iOUS  CAOSC
imfo the O/’Fau't.p | i ke

| TFans rstor Dirce menl necessitated

5/76 Lx Z{’/n Sion of one of the lexdc .
Mgmj the tase lead was owvoided in
ovder fo minimi 2 %pcw/oas S”/‘gm&\/
/'/’U‘é(/tfom C\‘LL 7L//)€ IAVZPLLi_
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To @\/c\’ucx‘r& ‘H’\é ﬁ&fn ancd @anﬁ% o‘ﬁ
7%6 AMP/:’#{@F , Sweep ?e nerator and si V\&/
© generrntor - pecilliscope f@s‘Hy\7 C,ffcuffz were.
used ( retey 1o £iq- 2 7

The Telenic Mede| No, HD-T Seeed
enerater hie & Sweep rAmyg from
loo kHx — 160 MH% By e C/frcwi'/"r)/
'Pe/ﬂwi% Pr@a’;ion and  <stabilit of +he
7@4&@1‘@{ signal which we {bund to be
for superior To Hhxt of the Marconi gignal
enerntor. For this rexceon we choee Ho
fuhé/ the Amp[h@"@f _,CD}, Center #reci‘wemcy )

Davolwidth  and jz;fm reqw’rememﬁc usn’m7
Hhe Swiep je/me/mkfm/ da%pléy-

Tunin WAL &N ﬁme‘n»e, p«o&ec/,wre
Where  we %'ﬁm(,e o Livet acheive the
MAX M gdin &t the cente ﬂ%wema/ @f’
57 MHz “and then meet the /:&Mdp&ss
V@qu/iré/lmemfs of A channel 2 &W\p/iﬁ“ec
fe. & & MH2  bamdwidth »hout the
centen 74( ch. An ;’fé-/yg\%‘uﬁ ‘fec%m/que,
WAS  heeded because of the wterdependence

betiveen oh put and output /mpeg/a/i/:ces Adue to
feedback.. Thus ﬁu/mn? Was done 2imulian

‘Z(%u%/)/ b\/ acl J’Mfft/;ﬂ Livet the ()utPui’
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PLOXI M GAIN ot the “centey #V%M/nc/
wiHm decfved  bandwi Ath .

The -ﬁl/@q c«,e,m¢y res poense @/JSZV(/G_///
on _Aﬁ)é}g“@@/) 7@V)€/f’éxlé‘€ﬂ’ c/;ép /2\)( A P/OZZ%Z/
el

7 Th@ C\/’h/?/ ) V[I-é s 7&\/'}/) WS
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eecilliscope (e fer o %’1‘7, e
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t/’l{/ Aﬁﬁ/m‘ftc&i«.’n\ e The ¢ ,,7€,,ﬂjzs-7. 4S
3;7\L\Z\/ LLL')'CL/‘/ the Lz‘t/.'/TZ\/ exli bratiom /C\,é,/
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be 9/ 2db (see 74*72* 6 ).
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fYAV}ﬁ?’S%@rg brexk dovun féff()l/) %é dﬂ/npk 74‘6/”
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2y 15)/ miamaiching the netiver
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Prm/a/f—ﬁ‘ér specitfications
Center fraquency = ST MH=
dondidi, = 575 M

3c\fﬂ = 2/.2db

pput impedence =505
output /h/)péda)hw = s
current dronin = 10 md

Su,po/y Vo/ﬁég& +10.5 volts
—th & Valfe
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Shahtly fess than the Specified padsbond -

J yv’:neﬂn the S ‘
eep 9@4@«&’-@« c/(ijp/d\y
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response (as Hmed Jo & completely
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ARNS @(m/y g MHz & e gmﬁﬁzﬂ%
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\-\o\aevvbms Twe., pp.236-239




Plaad LUP U G Mo 1Cv-vm o+ [P s
CQM s Ha west /wucu\mf& fd amed (s
wsed most o flen.

Weskowd add Heat hin botr Hae

mw—\-— amd Ve ow"'pm“' oAe con a
NV\O»\-CQ,Qd -\-Qu. Jr&,m 4wm:> 2+ P%?IM\_

ave mewauq egué-g ¢ Thot 13

GT ':G“ =GP

\v\pu‘\" o ou.\-(HA" bo\"‘\

Cony- Mo
G‘I’ s %‘M(J’j
Gr= 4 ljz.lz R Vo ReYs
| (¥} (4ea™Ye) -y GEIEH

30



3

Appondix B.

b Haa+
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TV . FREQUENCY QLLOCATIONS Y,

Channel | Erezuency ',(MH?-)
2 54-60
3 bo-bb

4 bb-"12
-3 76 - 82
b g2- 88
7] IN4-180
B8 L 80 1806
9 L86-\42
o 1a2-198
| A8 -Zoa
V2 204- 210

\3 210 -Xlb
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Bepemdy D

A Lunvi\le Stablidy

C = \‘j\t 32| l
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x 37—-%’/0
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o T
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