nw# 3

¢ Kl
TdrunsupenfqLnas \

|
3,1 @rznoulyrunsy

(J- .‘“l ' [ ]
T sunsureuiaL i ri A naue ankyunipl fufupay uuvaaniiu 4 aqu

] .J' v v & v
1. aﬁumﬁﬁquﬂﬁumana uasfzmaBuruanys

2, Tﬂrunruuéh (maih program)
3, Tusunsuusl (oddhdatane) N 9

1 ] ) 1
b aquﬁaQWMﬁuwrﬁnnﬂrmﬂga uazdrdnaniy « (agluyuil &)

£’ o
Tﬂrunru auw 1 JazatinraufudTlalusunsuluiiee 3.3 lUr-

£} 1 ]
unrunasiaLmate 3 41 ContanTdTunsuen) 9214 core segory DA
] $ ') v U
seify  1urazn lulirunsuesle subroutine Urzmounty 34 loiualingag
] 1] | | = ¢ ] v ] v "
nsrelUsunsutaaagay  Taureuiiainerszenilyrunsante 3 dauten iy
] ] ) 1 t

1'% ¥ 4 J ”, o
2 ulVIﬂ ANUUL ATDIFC ATUMUFIULT NNBU ﬁﬂu.’/l?:’«'?ﬂa'lullTﬂ"?:l]‘ﬂ'ﬂf’l')'uwl

] 1] L] vy 1\ 4‘
LFundaudl 2 Feezlazaniut Tundail
CALL CHAIN 2

d ¢ ' d ' N »
tarafesurduii fuldsunsudun 2 129N memory ¥8MAN

] D) ] Y] u |}
anusnezn llaludind 2 lalaums reserve area halaupadd
COMMON (data 1, data 2, secscessscesesdata n)

ﬂqﬁ%mnTﬂ:unsua. link ﬂuﬂqu CHAIN Instruction fid £low
chart Wusﬂ 3,1 ﬂnﬁh COMMON TuTﬂtunrumnaau P aﬂm1qtnn data

4
ﬁ%uaqﬂ%qmn define mv~ﬂeuqu cuaIN lufaldrunrudhun
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C CHAIN 1
Cc FIRST PART
C. PROGRAM TO READ AND WRITE Tif DATA DESCRIPTION
COMMON(INPUT 1...eoINPUT j,0UTPUT l....0UTPUT p,
1DATA 1e...DATA n)
i (it i } sequence of instructions.
]
CALL CHAIN 2
STOP
END
*CHAIN,2
C CHAIN 2
C SECOND-BART
C PROGRAM OF THE TELEVISICN DESIGHING

COMMON (INPUT 1..,..INPUT j,0UTPUT 1....0UTPUT p,

1DATA 1....DATA n)

!
¢eceeecces 5 Sequence of instructions
i

a9 Po s ve

Call CHAIN 3
STOP

END



*CHAIN,3
« C CHAIN 3
¢ THIRD PART

C

DESCRIPTION OF THE RESULT OF 1i5 CALCULATION
COMMON (INPUT 1., . INPUT j,0UTPUT 1444OULLUT P,
1DATA 1.4 <DATA n)

CRCRCEE N “l

77 /8equence of instructions

e e 00 s 0w )

STOP

END

4 g '
Jn 3.1 ;ﬂuﬂﬂanﬁfwﬂiﬂfunruTns CHAIN INSTRUCTION

48
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el
3.2 uAhune 9 Flalulurunsy

' v ' 4 1 t i
tinludznannenisfiszanilusunrinsznounaram £low chart I

' ° o (A‘l Y d’ . & (ﬁ K
vzuanenalyl Fauriordpdnailalumil 2 wozdigdnsaitlelulyrunsuma

. 2 o 2
wdna 1o fivufudanaraail 3,1 Ml

o ! ¢ o ¢
GR dhydnen T
1) Y
Fialuwd 2 #lalulairunm
a A,Ai;LZ ‘
r mismatch factor
a AMISM 4
BW CBW channel bandwidth
BW2 pbandwidth of unloaded coil L2-
e (5 MHz,.)
BW3 bandwidth of coil L, (5.8 MHZ4)
BW e ak—to-peak | BUPTE pandwidth peak to peak (6 MHZ.)
Ci, C2 e £2 imput series and parallel capacie
tance
Cosc CoSsC output capacitance of the oscillator
C CPBF parallel capacitance of balun and
P filter
Ciep CI6 imput capacitancd (of TIXMO6)
Coep Co6 output capacitance (of TIXMO6)
Cdist CDO6 diatribution capacitance (output
side of TIXMO6)
C6(total) CT6 total capacitance
CN CN neutralizeing eapacitance
CCB CCB6 capacitance of collector=base of
TIXMO6
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¢ 4
iy dnwa dyydhu |
J‘l u ] Jvl u AUNRUNY
wla it 2 nlyluldrunsy
C(total) CT3 total capacitance
CP CP parallel capacitance
CT ACT total capacitance of C1 and C5
CL CL,CL1 coil'loss of L4 and L1
DCL DCL diode conversion loss
DM dummy variable
fo AIE intermediate frequency
f(RF) FRP radio frequency
f(max) FMAX maximum frequency of oscillation
£ FT frequency where h equal to zero
T fe
decibel
Gg GG conductance
g2 G22 conductance of Y22
941 G5 N conductance of Y11
GL GL load conductance
IC AIC collector current
v 1y
I, AIE emitter current (DMA2MY 05,06
4 ¢ ¢
UTR 07 ITUNULUBTIDINTIUTF LADT
TIXMO5 TIXMO6 T8 TIXMO7
IL ATL insertion loss 994 coil L4
k PK power deléting factor
! d.ﬁ‘t a ¢
LyM ALy AM ARV LUUNIUYDY stern
Lp ALP equivalent parallel resistance

input matching circuit
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4 4
dydnuo GRITETY
u 4 P AYUNRUNEY
lalui 2 lalulisany
12 3.4 AL2,AL3,AL4 assumed inductance of coil 2,3
L and 4
CL2,CL4,CL5 calculated value 994 inductance
99y coil L2, L4 L5
Loss LOSS total loss
MAG AMAG maximum power gain 99§ RF stage
ML AMLy~ AMLA mismatch loss gqg coil L4 Las99
coil L
1
MAG AMAG2 maximum power gain 99y mixer stage
= J PDISP power dissipation
DiSP(ax)
PG PG6 total power gain 9py TIXMO6
PG5 total 'conversion gain ¢py TIXMOS
TTGATIN total tuner gain (RF ||y mixer
stage)
QUU QUUL3 unloaded uncoupled Q (%94 coil 13)
QUUL2 unloaded uncoupled Q (299 coil 12)
QUUL1 unloaded uncoupled Q (984 coil 11)
QUUL4 unloaded uncoupled Q (9py coil 1,)
QLC (LC4 loaded coupled Q@ ?8¥ coil 14
QLU QLU3 loaded uncoupled Q 994 coil 13 '
Qs QS series Q
QP QP parallel Q
Q QL Q gpy coil
récc RBCC6 product of emitter-base resistance

and collector capacitance(9py TIXMO6)
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o ¢ o ¢
dyydnu Fyyanyy
Y Y AINURUAY
#Flaluil 2 flaluTisunma
riep RI6 input resistance (194 TIXMOG6)
R RPBF parallel resistance 9q49 balun
= filter
]
RL RLR reflected loaded resistance
REP REP equivalent parallel resistance
of coil
REPS5 equivalent parallel resistance of
coil L
5
REP3 equivalent parallel resistance of
coil L
3
YT total admittance
RT RT6 ‘total resistance
R6,R5,R4 R64R5,R4 resistance 6 5 and 4
Rs RS equivalent series resistance
RP RP equivalent parallel resistance
R RA
o | resistance of balun and filter
RB RB
S S stability factor
£ T ambient temperature
t(max) TMAX maximum ambient temperaturc
TL TL transformer loss
VCC vCC power supply voltage
v
VpE VCE collector to emittsrvvoltage (D1
thiges  TIXMOS 9znRmI 05
VBE VBE base-emitter voltage
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(4 '
Mydnuu GUNTRTY
u ' v AVYURUAY
Falud 2 FlaluTurunsy
W W angular frequency (29 f)
’ vy v
Y AY11 real part 299 Y, (A uawuAlouwy
i i 11
real part)
v
I¥,, BY11 imaginary part 729 ¥,, (B lawny
[ﬂu imaginary part)
Y12 h¥Y12 real part 994 Y12
: i t Y
jy12 BY.12 imaginary part 994 4%
Y21 AY21 real part 994 Y21
jy21 BY21 imaginary part 284 Y21
Y22 AY22 real part 993 Y22
jy22 BY?22 imaginary part 993 Y22

o ¢
AT 3.1 - dppdnusinas M

I v

VJQ acq) ¥ & 4
3¢3 ﬂﬁfﬂ@ﬁﬂaﬂqutﬁTﬂQﬁﬂuﬁmuﬁzﬁﬁiﬁﬂﬂNWQlﬂﬂ?

Y. [V I ' N
mrlalusunsunomiainer (HeluiaT oapMuINATANG 9 BONLA LATAAT
v v i ] ] v v t ' t
wazﬁaﬂatﬂﬁﬁaoa: 11 00U UAYZUEAIMT LYz aaMa Laun L Rinesea tinfe Teq

v

]
i 13 1ty (U0 3.2 wun s4)

v v P

X 1 [} “(' v ¥ J
wdhd fylunriissienrun \ie191zeya LanaT g 9 Uun2aqT

. vl LI ! = X P4 J

M luewnluwnazly  Tulvsunsuis=Ruumweruansmseau iduunns gwuileu
v d ql o v LI B V)

fgnluvwn (untauthrladl 1 wasthsldl 5) fo lo 7.3 Laupneanaras
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}_——T‘
L/// 1 7 14 21
v A3

28 35 42 49 56

" 21354085500+0604354+07
|
2 |

///5000—031200+011000+011000-037500-023800+081000-11

3

///1600+027000-124000+O4900~131000+12

¢ |

(//;120-03+OOO+OO#OOO+OOH150-O3+4SO-02-1OO-02+250-05+OOO-OO

//2000-031200+O18500+001000—037500*023600*081000-116000+00

///3600+027000-121000+049000-131ooo-12

///1000+oo1500-123000+001ooo-122700+o12000-127000+01

f//1000+001500--12‘1000-’l227OO+012000-127000+01

///5000-135800+066000+OO5000+06

10

11

///%800—121800—115000+012500—117000+01

12

///301215182227333947566982100

ﬂd [ § v
g 3.2 gﬂuﬂﬂeﬂquuua%ﬂomagaiuﬂhr
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1] . v 4‘ ]
27U fia 213.5:c106 WLNT 2135+ 08 1919z L9z luinTavauhr iy

‘v v = []
2135 + 06 Nla  unnas t3uvurde iy £8.4

v [ ] 1 | N ]
Tarma 11 Ty 9280 1@l 1 waz 5 7 input format luly 7.5

2 ! v J v
lntle®l 1 92la 12 $9iffy fix point constant ua:ﬂMtinﬁ 5 lg E7.2
1 1 .

] 1] ]
loupY =1.2 x 1072 falm1 =1.2E - 3 3z197zaeluthr iy ~120-03 39 1
L $7} ¢ H
aesle 7 aediiu tau i

v v ]

1] J ¢! v
maiﬂﬂ%zuaﬂo 10280 117 Wz PR ALY £n09 19128 Lazas L

" ™

sl deranaian 0T A, pritle
' pad = ‘ ‘

1 lﬂﬁdﬁ@ﬂﬁﬂﬁ 1«2 13

2 Radio frequengy (F(RF)) 1-7 2,135 x 108
channel bandwidth (BW) 8-14 5+5 % 106
intermediate frequency (FIF) 15=21 4,35 x 107
data 999 TIXILO6

3 emitler current: (I;) 1=7 2 x 1073
power supply voltage (VCC) 8-14 12 |
collector-emitler voltage (VCE) 15=21 10
power derating factor (K) 22-28 1 x 1073
rated deviced dissipation (25°C)
(B od) 29-35 | 7.5 x 1072
frequency where hfe equal to
zero decibel (fT) 36=-42 3.8 x 108
Product of emitter~base resis-
tance and capacitance (r',C_) 42-49 10 x 10~12

stability factor (s) 50=56 3
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ﬁ ‘J v v (v P ' "'Ll‘;
Yoslu Fav0ya L1 AT di ATl Lg
output distribution capacitance -12
§C.. .) 56-63 1.5 x 10
dist
input distribution capacitance -12
kC .5 .0 64=70 1.0 x 10
dist !

4 input resistance (riep) 1=7 1.6 x 102
input capacitance (Ciep) 8=~14 7 x 1012
output resistance (r ) 15=~21 4 x 10

oep
output capacitance (Coep) 22-28 9 x 10713
collector base capacitance (Ceg) | 29-35 1 x 1012

5 input admittance /(real part Yll) 1=7 1¢2 x 10-3

input admittance/(imaginary part

Y..) 8=14 Q
11

reverse transfer admittance

(real part, Y12) 15-21 0
reverse transfer admittance -4
(imaginary part 224 ¥y5) 22-=28 +1.5 x 10
forward transfer admittance -2
(real part, Yoq) 29-35 4,5 x 10
forward transfer admittance -2
(imaginary part 284 Y54) 36=42 -1.0 x 10
output admittance (real part, ‘ 5
Y,..) 4349 2.5 x 10

22 ,
output admittance (imaginary
part 994 Y22) 50=-56 0
v

|12y998q __ TIXMOS

6 emitter current (Ip) 1=7 2 x 1073
power supply voltage (VCC) 8-14 12
collector~emitter voltage (VCE) 15-21 865
power derating factor (K) 22-28 1,0 x 10-3
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- l ' v v ¢ ¢ P LY
sl o T07048 197 T di AT La
ted device dissipation (P 29-35 7.5 x 1072
rated device dissipation (P __. . .
frequency where hfe equal to zero g
decibel (fT) 36-42 4.5 x 10
product of emitter-base resistance 12
and capacitance (:%Cc) 43=49 745 x 10
stability factor (s) 50=56 6
output distribution capacitance 12
(C i) 57=63 0.5 x 10
dist
input distribution capacitance 12
(¢ ) 64«70 0.5 x 10
dist .

7 input resistance (riep) 1=7 1,6 x 102
input capacitance (Ciep) 8~14 7.0 x '10-12
output resistance (roep) 15=21 1 x 104
output capacitance (coep) 22-28 9 x 10713
collector-base) eapacitance (CZG) | 29-35 | 1,0 x 0~ 1<
v
ARUAYRY  TIXMO7
ﬂww

8 emitter current (IE) 1=7 240 x 10-3
power supply voltage (VCC) 8=-14 12
collector-emitter voltage (VCE) 15-21 10
rated device dissipation (+25°C) -3
(K) 22=28 1.0 x 10
Power derating factor (P ) 29~-35 Te5 X% 10-2

rated
frequency where hfe equal to zero 8
decibel (fT) 36=42 4,5 x 10
product of emitter-base resistance -12
and capacitance (réCc) 43-49 7.5 x 10
stability factor (s) 50=56 2
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) v 17 P4 ¢ [ ] v
sl 10904011 ATl Al
v
1adednflinIn_mixer
9 ambient temperature (T) 8=14 27
capacitance load of oscillation -12
(c ) 15=21 2 x 10
osc
unloaded uncoupled Q of coil L3 22=28 70
w
valadipflinan, RF. amplifier
10 bandwidth of secondary (L3) 1-7 58 x 106
6
bandwidth peak-toepeak 8=14 6.6 x 10
bandwidth of primary coil (LZ) 15=-21 5 x 106
v
@ﬂfohuf‘umﬂ input circuit
11 input series capacitance (Cl) 1=7 6.8 x 10~ 12
input parallel capacitance (C2) 8-14 108 X 10-11
output resistance of balun and
filter 15-21 50
output capacitance of balun and -11
filter 22=28 2.5 x 10
unloaded uncoupled Q 99y coil L1 29=35 70
unloaded uncoupled Q 979 coil L2 36=42 70
v
12 ﬁﬂﬁaﬁﬂd standard resistance and 1=2 10
capacitance series 3=4 12
5«6 15
7=8 18
9-10 22
11-12 27
13-14 33
15-16 39
17=18 47
19=~20 56
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for ol %"a;mdm;q A1 dh anilly
21-22 | 68
23-24 | 82
25-27 |100

J ° §
MTNT 3.2 ﬂagaua:nwuuuqluﬂhr

]
3.4 doulrenaueed LWrunsundh (mdin program)

< < ] < it v (] ¢ i (]
ldrunsundh Re tlsunsucud#idslvia? conaniia 4nes Fuduan
i - - ! 4 v
A LdrunsuudhezuwanassiusueenWuneu 4 ln 7 nou fa

v !

: &
mauﬁ 1 unrr ANt DaemuiinaR mixer

ﬁauﬁ 2 NATAIUINING total loss |1gr total power gain
J ° ‘
UM 3 NITATUINUIAT inductance L4
?

mau# 4L AYTRAUIUWIRA inductance L, ﬁnqﬁ RF amplifier

y
(Iaun i Runaitazdu)

ﬂauﬁ 5 ﬂqrﬁhuqmﬁﬂqn RF transformer secondary

]
nedl 6 NTAUANINIR input circuit

L J
mauﬁ 7 MMTANUMNNIA oscillator
4 ' '

nEUY 8 NITATUINMIAT bias resistance g 9

v | v
Wuﬁﬁﬂamﬂlﬂ?:a%uwurwua:Lﬁunwranuaﬂa flow chart 9a9lisunTy
[ ]
ABUNI )

3.5 71082 13UAUAZE99 Y (Flow chart)

. ° ° 4‘ v 4
5¢541 ﬂﬂ?ﬁ?ﬂﬁﬂﬂﬂﬂd 1 ﬂﬁfﬁﬂuﬂmlUﬂﬂﬂUﬁﬂﬁﬂ mixer

. v | I
ﬂﬁiﬂ1u1m1uﬂﬁuﬁ;:1% data dﬁduﬁu common 191N CHAIN 1
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<

Qey = Epp/BW

‘ -
fmax  © JfTe/B" % Ceo
MAG = 20 log fmax/fIF
6
a = fRF/320 x 10
DCL = 20 log (2.054 + a)
Gg = Real part of source admittance
G22 = Reali‘YZZ)
611 = Real QY11 )
Gg = G11

Prepare the complex wvalue of Y21 and Y12,

and calls subroutine to perform the complex

multiplication
M = Real part of the result
L = Absolute value of the result
GL = (L+M)/(2(GN+Gg))-622

I

Print the trace answer J

ol ; 4
i 3.3 9911209 TR L UnDuR 1
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v

4
ua?ﬁnn1rﬁhu1mﬁﬂﬂqnﬁrﬁﬂ A1 loaded coupled Q 9y coil L4(QLC4)’

maximum frequency of oscillation (Fmax) maximum available gain

. q. .
(MAG) (13 diode conversion loss(DCL) uqqqu?:uﬁﬂqluzﬂm 3.5

3¢5.2 ﬂﬁ?ﬂﬁﬂﬁmﬂﬂud 2 AU total loss 3z total power gain
]

-f v 4 . )
aareudumull 9219 subroutine favmiAfiunna antilog
A. 1 [ B § ) : )
M flow chart Wezuanemaly 921Huqp coil loss yay mismatch loss

v ¢ ] ]
ﬂﬁ??:lﬂéﬂuuﬂaﬁ1ﬁ1ﬂ (MUNATNAATY) - AIuuR L, fo2 107 mud r laqut
v ] v

ALY 0aIINMITPANURNABNNAT total loss, insertion lossgmismatch

loss coil lossll@ total conversion gain (PGconv)

. 4 i L | v
3.5.3 NATRALAMABUR 3/ nATWARA L, Launa T Liuanila sy

nwrﬁﬁuqmmﬂuﬁ 3 ﬁ' ?:Lguuﬂgﬁﬂﬂd mismatch factor(a)
Hauaﬁﬂgﬂ: ML = 10.10g(1+a)2/4a ﬁhﬁha:é@quwgw antilog 98y ML/10
ufiv completing the squareuﬁgﬁ a AN ué%%qﬂuu%gﬁ 7
A ‘1 mud’amu‘lu;ﬂﬁ' 3.5

4
4 tHEM

v
lunwrﬁwuamuﬁﬂﬁ L, i 1519zauufln L, = 0.2 microhenry

4
] ) ] t
uaz derta lnivetilIALONGK a%dlﬂuﬁﬂuﬂﬁﬂ q neu 9niuee PALAMARA
v [ ] ]
1 4
L4‘1MM ﬁoqﬁa%mﬁhum CL,(calculated L,) URIWMIAMIUUANANUY 2 AN
] - : v ]
k o ol
ﬂoﬁﬂﬁﬁtﬁu XK 11 XK WA¥DEL(delta) utUFuutiivufls oawannqa DEL

vy v

nan1ﬂtwnﬂﬁ L, uaaﬁwuﬁmuwluu umnwuaunquvﬂaqﬂih1ﬁm:qvaﬂuan Taunas

J ] (]
WaYUAY DEL 1ﬂtﬂuﬂﬁ 3% 924A1 L, (statement 330)ua1$qnﬁh1ﬁﬁ 320

c i
et Fum ey uuaw XK 3AAN44 DEL usalu nwuﬁnnaﬁnn@n1ﬂtwnﬂq L, Tuw

v v

nﬁuaunQﬁn1%1ﬂ 1ﬂﬂﬁu1muﬁﬁﬁ e, ﬂﬂ1ﬁ

v | | v ]
pasamnaserunilunaull  avterurlylefe razog L, uaz Cg



1
° = G s,
LOSS = 20 log (1+a)2/4a
IL = LOSS=DCL

print the trace answer

=

CL 0629 IL

n

ML = 0071 -IL

Call subroutine to find the antilog

of 165/20 (the result is Y)

Wua = YQ.,/(y-1)

PG

CONV MAG=- (ML +CL+DCL)

d
gﬂm 3.4

print the trace answer

. 1 4
J99UTRI N TAIULN L UMDUN 2

62
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Call subroutine antilog to find the value

of ML/10 (the result is y)

’ -

Puinyg,/ Y

j
SN
a =/ —(2—4y)+J((2-4y) -4 ) /2

Print a

RL; = R /a

r 3

Print Rﬂ

\

Assume the value of L4 equal to 0,02

microhenry

Assume the value of Delta (Del) equal to

0l x 100

n
N
=
H

W

63



]
AL, = AL ,+DEL
Rep = Qg
Yom = (1/Ro)+(vREP)+(1/R£)
Ry - U ¥pp
Spll/f7, /Ry
al = 1/cTw2
XK = {AL,~CL, |

Print the trace answer

Cod o SRR | J
gﬂﬁ 3,5  fRMUERINATATUINIARN L, Tunouit 3

6l
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. d 1 - PO
3e504  DATANUANUABUN 4 WAAA Lo LAUNNT LMUAAVGTY

v
nreausluneudl tlunaranuanlunin RF amplifier wag
v ]
collector load ¥84 TIXMOS5 &uTeneumit L, uay capacitance AN 9

L] v

ST mulnmin L, 9:Aauil L

2

' o
A ﬁaﬁ%qquﬁv:uaﬂqiugﬂm 3.6

‘v

<o = =
LaNITANIUAARIMTAR Ly, C,y Cqy Cyy

! 1
5¢5.5 N TAMUINABLT 5 NN TRNLA RF transformer secondary
L 1 ]
mreuaseenil 1funasninn L power gain 789 TIXMOS
v

4'4 g o
total power gain ﬁﬁﬂﬁﬂﬂﬁ power gain  WN2BNANY transformer loss

] ]
Uaz total tuner gain  AydRgauiiuanalug®l 3.7

]
3.5.6 DIRALYUABUIL €/ NMTAIUIY input circuit 2@dNIR RF

amglifier

v ]
NN TAALINNENTL9 =3P inductance L, input bandwidth
]

o . v o
(BWI) uaz loss g lusanl 3dnarsaiiuszuandludeen (gl 3.8)

1 ]
3.5.7 MTRAUnaEll 7 narAuauiimp oscillator

' v ! 1
nareuafineul] 9sputUMNAA inductance Ly LfianA

1
1819101989 total capacitance

1 ]
3.5.8 NATAAUINABUT 8 MM TRAuUINWIRY bias resistance gpg

- ¢y ¢
NTWDELADTNY 5 LUDT

<~ ¢ V1 v | 1
lUTunsurai®atner @iudl 8 Suwvesnidu 3 @qu Pa

1) D1MA RF amplifier
2) MIA mixer

3) MN oscillator

!
i QﬁuﬂﬂﬁﬁﬁfﬁHUQmuﬁﬂdnuzﬂﬂ 3,10
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W = 277fRF

DEL = 0.025 x 10~°

AL = AL +0.1 x 1078
2 2

Repiin g sy,

Ry & ROREP/(RO+REP)

S

Cy - Q ;/ (WR,)

CLy (= 1/cTw2

XK = lALz-Cin

CNl

C4

(C Cp/(C, =C) = (C +C

CopCa/ (C4#C +C

i}

27 XO"SfRF

2
AL2WS

DIST’
DIST !

*
®



Print the trace answer]

L

gﬂﬁ

4
3.6 49 uaﬂanwiﬁﬁuamuﬁﬂn L, lunouil &

t'p
[

Q
n

~
n

i

)
B
f

fRF/BW

e
T

QuHCL 4

RppRp/ (Rgp=Rp)

j§;7§;ép'1

!

Print the trace anszng

MAG
PG

PGiotel =

(1+DM)CT/DM

DMC

Mg
Cor~Crep*Cprsr*C
£/ BV _p

20 log (Q /(QUU-QLC))

I —

jF /8rrb C.

20 log (fmax/fRF)
MAG=TL

PG(TIXMOS)+PG(TIXMO6)

}

@

67



Print the trace answer

(&)

gﬂﬁ 3,7 ﬂhaquuaﬂqnqiﬂﬁuqmﬂuﬂaud 5

Gy

S%

S1

D S
||| =

~

ik

P1

Ciep*Co

WCPRIEP 5
RiEP/(1+Q )

¢ (1+0%)/a°
C1CS/(C1+CS)
1/WCTRS

2
Rs(1+Qp)

2 2
CTQP/(1+QP)

‘WRP(balun)cP(balun)

Print the trace answer

66



2
RSZ RP(balun)/(1+QS)
2 2
Cso =  Cp(parum) 95’/
Cpp =  CgaCpq/(Cgr*Cpq)
2
AL1 = 1/w CT2
2

XL1 = WAL1—(1/WC32)

BL1 = XL,l/W

Q3 = WBLi/RSZ

Print the trace aniiiiJ

R = R (1+Q2)

P3 S2 S

AL = BL (1+Q2)/Q2

P 1 3 3

Ry = Rps

Y LS

RT = RARB/(RA+RB)

QL = WCTRT
c., = 20 1og (Quy/(Quy=Qp))
BW = fRF/QL

a = RB/RA
ML = 10 log (1+a)2/4a
LOSS ‘= CL+ML

Print the tréii’iiizifj

zﬂd 3,8  (99UUERINAT

o,

MUt luneui 6
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]
3,9 I9ULENINATAIUIINNIA oseillator

W

PART A4

AT THE RADIO FREQUENCY AMPLIFIER STAGE,

e 57.5 x 10°
N ARe==3940 X 10°
Xey = 1/(2f7FRF2c4)
Ry+R, = (VCC-VcE)/IE
R3 ¥ 10 x C4

R, = (Ry+R,) =R,

B 2
P = (vcc/z) /(R3+R2)
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PART B. AT THE MIXER STAGE,.
s = Vee=Veg? 1g
VB = IFR6+003
R5 = R6(S-1)(1+VB/(VCC-VB))
R, = ((VCC-VB)/VB)R5
Porsp = TeVer
Tiax = Praree~Pprsp’ /Fre*?®
PART/C. AT THE OSCILLATOR.,
B o VeeVer? /T
VB = IER’lO + 003
R9 = Rlo(s-i)(1+vB/(vcc-vB))
_ { . \
Rg = k(VCC VB)/VB‘jR9
CALL CHAIN 3

Print the trace—iijiifj

4 ) ) 1
7 3,10 dAIUADINTANUNMIA bias resistance 9114 9
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] ]
3.6 LUTUNTULBY (subroutine) M4 9

- ' - ' J vi

lUTunTUYRY (subroutine) LﬂutﬂruﬂfuﬁgﬂaaﬁunuéiuﬁLwﬁiquu
1 rt 1 v, J y

Tunr famanreafedinig « ueniuilesniidlaly library 289ia704

] #1 v s ] L] v
Tusuntusoufle lunrraauanssnatafane LUl

34641 subroutine ANTILOG _ATLOG(X, ALOP)

]
TUTunTUURY ANTILOG 938 input variable P@ X 297N
] [} ]
a

NATFALAN 7B AN antilog 384 X/ ATHNA1 antilog output(ALOP) @ULMNA

t Ddlv t '
x fonn « wilafineanamied antilog Cudnaluuny log ¥ lugiht 3.11)

¥/ 't v J
ALOP (antilog output¥R®/fifinarazvila (uanluumy ¥ U7 3.11) 3
I Yy ' —~ . L 5
¥fiAD1719¢ normalize MANABINNTIN antilog L3unaU  LALUY LDAAWINDY
v ]

o eV ! v . o v ¥

MIUWNRLAY 1 s, - Aiallpuatnen 1 (uoqﬁuiu{ﬂw 3.12) AUl
d’ . v t !

uammqywzﬂwuqmlwa:ﬂgqumao 7 8490 «( W71z log 1=0 Uaz log 10=1)

a [ 4
Q%Mﬁ LTﬁ?:ﬂQ?ﬂ 2 jﬂ ﬁﬂ?ﬂ FP (first point)ua:?ﬂ SP (second point)
] ] ] v v v
1181 2 AR LGRLLARY CP (center pointllad take log %84 CP 1
' - v ! 1
A1 CR(center resul®U1181 cR M iUTuuiisust x o1 x Tpriwafl cr wio
v

v 1
Tnatfuefinan e2un1a9nn cp lWasuiiy ALOP (antilog output) Uppa X
log Y

3 o

2 e
1

-~

.

52 : :
s L 0 ,
T ALCP(H)
e o7 : .
-~
! ! !

r
FiY

~
VR o 7 7
B A A bt
»

avan 2 o

") /’ Cp 10 150 10C0

4
gﬂm 3.11 07989 Y Uaz log ¥



Subroutine ATLCG(X,4ALCP)

(s1anr )

I I I+1

(2) FRINT antilog

is less than

PO A V4
I e
(10) 'cr=(5F+7r, /2.
CR=LCe(CP)

DV= Ch~k

< & >,
o 27:0.,C0C8

g ol
LL0P=CP.101-1

e —|
(40) RETUAN OF

FP = 72 TPo=

S| o
gﬁm 3.12 UNNUDLDN subroutine antilon



7%

[ 3 1 v 1 ] J
[ 4 5
FRuANNL T BURLNIA CR Lrﬂﬁ?:ﬂd?ﬂ FP uar SP ny  muddeuiingnd au
‘v v v ]
ganareuanlany x Inatfuefu cr ﬂﬁuﬂﬁﬁnﬂzlgﬁﬂdﬂﬂQﬂﬁf A1 antilog
]
output ﬁaﬂﬁ CP (center point)

i ] ] ! v
dwfresasfhulsng q seediewlugii 3,12 Sl
] v
X = AN NNTIN
ALOP = antilog output
SP = second point
SR = sSecond result

FP & first'point

FR £ first result

Ccp B center point

CR = centgr result (= log CP)

DV = different value of the mean value

and the center point

‘Si t
3.6.2 subroutine LB normalize P11 R I B C(TNROC (ROCIP,

ROCOP, VIP, OPS))

- 1 v ! tv
lysunsugesilay normalize A1 R wia C AndInITEA LT oY
]

'
lﬁﬂﬂuﬁﬁﬁ standardN@ll (TNROC = to normalize the resistance or
7] 1

! 1
capacitance value) ?Wﬂzﬂﬁ 3. 14 dUNM1 main program fIA4NITICUIRN

[} v v v
R, #lnai1fte standard value L971% ROCIP = R, 18299 17UN SUBROUTINE
} .2

INROC (ROCTP, ROCOP, VIP, OPS) R, fiatlujuwey ROCIP ( R or C input)
v ]
9:gﬂﬂﬁiﬂﬁﬁu1m1u subroutine TNROC subroutine 19¢11AY ROCIP 1A
] ] v 1] v

" L, 4 =
Wi s Aouty 1 (uaqwuﬂuzﬂm 3,13) DARALANNAANWATANY 10 UNeznag LY

o opd 4 " T
PunTIInT (F918U power 89 10) 111u§ﬂmaa I watgullaunszfaninams
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Subroutine [F2R0C(RCCIP,RCCCP,VIP,CPS)

CYIMY F TNV
‘ OLAAL ’

[

1
. 2

RCC17=TCCIF. 10

Vir =R0CIE b= CCI0

CiLL SUSHOCUTING CALL SUCICUTINI

1 SH

2CCCPECHESVA0T

i f i

(10) RETURN

Sle

1 ]
3.1% G999 10T unTuuas luntrornalize AN UIAC

gﬂ

e 4
ﬁhﬁﬂLﬁ@ ﬁﬁl@ﬂ1UQQLﬁUﬁ@ instruction number



FAIN PRCGRAL
genceeso e

LR I B

CEE N R A )

,/”’/_ﬁ_ﬂhx~‘\“\

& 23
CLLL TNRCC(RCCIP,RCCCP,VIP,CPS)

R s

20

RCCCP <&

S R |
f

cu gs epin /

A TS

oLvd

4[//////,
7

//y//EEBECUTINE THRCC (

LRI B S

e YID
SuLL
RCGOP

= S6CIF
c(

OPS. 10%* = 1imd,

laladvd

PRE(o) & B8O,

JZTURN
ZND

REOIP, 20

2CCT, TIF,080)

- —_——

SUZRCUTINE CSRCC(VIP,CPS)
~d,.._-4———"""‘—"".—

PR R Y ]

30 CFrC

rCV

CPS

(Output)

=de

;ﬂ
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I vy 1 v v (]
#leuaunin 1 waIFIU LA normalize Tﬂﬁﬂﬁrgmﬂﬁu 10° Tuﬂraﬁtﬂuﬂﬁﬂaa

] v ] (] v v ]
C AM9:URUNAY 1 UAN subroutine FzAANALLUTIURBUSY 1 DAURLNINE
v u4¢ dl £7] llJu l4l v4
AUAAY 10 uaavatnnvﬁuqumgm1q untetapl laranmanT ety 1 uaqds
17 $ 7] v
normalize A3UNNTAUAIY 10 #3910 normalize (137949 LT N subroutine
4.# 1 o d'ﬂ' v v Jll ‘;ﬂ
taL2ennuans au wdaend Ldanmunes ulauads zeerunng i i
! v v
output 99 subroutine CSROC Uiy subroutine TNROC  uaiiladzaodia
¥ 1
1ﬂﬂnnﬁﬁ%1mtm1ﬁgnmauuﬁ
d oA
3.6.3 subroutine  |¥ala8aRANANT 91U (CSROC(VIP, OPS))
;s v N = 1 v
subroutine  Aflwuriitgenniunng saueed R w3n C itlna
t‘!u ] ] v 1}
LAgefinaTinaenar AnTee R Las c ﬁﬁmwﬁmqumgomaWﬁazﬁﬁﬁt?ﬂaLﬁuagnfu
~ L4 3 ] ] ] ]
V14 LaaRln LﬂﬂﬁﬁﬁgqnQﬁvzﬁﬂwuqnﬂQﬁﬁhﬁh1ﬁTﬂuﬁhaﬁuﬂs:uqm 1.2 191

P ()1 2 3 4 S5—6—# 8 9 10 11 12 13
ﬁﬁaqn:u 10 12 15: 1822 272 33 39 '47 50 68 82 4100

v L

. g Y
DNAANTINBN NI WY (VIP = variable input) uafaautysuuiiay

ﬁhﬂ%ﬂiuﬂ@q R U8z C (IRACS = resistance and capacitance series)
T = 1fun 1 & 13 wnﬁfhvzlaﬂtqaﬁuwn i lumsmmiie
|9 1ARATEY binary search lauy vxpuﬁLﬁ?unLﬁanﬁhéwﬁéanawqmaaayn?u
LAY (JCIV = center indexed value) %G15§1ﬂualﬁéﬂﬂﬂﬂgﬁufﬁ (JFIV =

. . o ! ! o
first, indexed value) suzlliinafia 1 (lugdil 3.15 szuanaifuinfesnuny
1 v

L B 7
VA Yl %G%%Lﬁﬂﬂﬁhiuﬂﬁfﬂﬁuﬁm) ﬁﬁﬁﬁ@ﬂ%ﬂﬂ (JLIV last indexed

n

v v v! | ] t
value) auiie 13 lamy 7 (w391 JCIV)  pvr viac anepdl 7 (gﬂd
J 4 T 1 '
Ze15 M?ﬂ A) ABAN 33 %dlﬁuﬂﬂuﬁﬂigﬁu (IRACS = resistance and capaci-

. 1 v ]
tance series) LUTUNTUIULD1AY vIP wndfouiflouty 33 oauannaavie
v 1 ] ]

@

< v ' v vi v A
UBUNIN NITNAY JFIV LA JLIV 1MM ﬁﬁ1ﬁﬁ1LMﬂﬁﬁﬁiﬂmaﬂﬂﬂuﬁlﬂUﬂﬂﬂﬂﬂ
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v vt v t IIC ] "t 1

1t unnlanauauna (hﬂﬂﬁMﬂﬁnaqaﬂ.A) Tﬂiuﬂfuﬁ?:ﬁﬁﬁﬁﬁ?ﬂﬁdﬂaﬂoLﬂﬂ

A
|
|
|
l

L - - —

~

dy

d’ v/ y Y ‘/
A 1 2 3 4 5 6 728 9 1

11 12 15

(@]

far= 10 12 15 18=2ZL27( 33 39 47 56 68 82 100
BOSVmAFCV

VAP

J o ) : Y
11l 3.15 Faugedmaniltuiisun sunalauly binary search

hl - 4! = ud g‘llu "

WNURY JFIV  Was JLIV Tunuﬂ@ﬂnqnaﬁqﬁﬂ Wa2 U7 By L aupdines Mty

] ll I s 1]

ﬂquﬁmiawuﬂﬁQﬂﬁm 4 ﬁuuﬂ11ﬁ1Mﬂﬂaﬂﬁfﬂﬁuﬁﬂijﬂumﬂﬁuﬁﬂﬂdﬁﬂﬁd 4 (fa 18)
] 1 v

Tdrunsues Aunaitlalsfen 8 uaauhﬁﬁﬂBQﬁwwuu ) quﬂTUULmuuﬁﬁﬁtiﬁﬂae
vt | ¥ ieg

ATPUNAT U (VIP) ?Uﬂ?”%ﬂlﬂﬂﬁ%ﬁﬂﬂﬂﬂ?ﬁﬂﬂ VIP Liﬂﬂﬁﬂ FCV (Tﬂﬁ 3415)
“t Jv o

Nt MmAATiuauNIRITed Fev LUdan 1 mwuuualmﬁq BOSV (back one step

y o & '
value) Vﬂnuu$atﬂ?vn1ﬁﬂuﬁq VIP nnﬁﬁﬁqnawq (Lﬁu*hadu) 984n1 BOSV
wi v ] ] ] 1

Was FCV mqlﬂﬁﬁuaﬂnaﬂw 1¥1A1 BOSV uﬁtﬂuﬁﬁ OPS ummﬁlﬂﬁﬁuﬁnnqwﬂ~uﬁﬁw

FCV uﬁLﬂuﬁq oPs

v
o

] ]
AU HI e e Mulra1g o Uil

CSRCC

to choose resistance or capacitance

VIE

L}

variable (input resistance or capacitance)



Subroutine CSRCC(VIF,CED)

JLIV = 13
JCIV =(JFIVsdLIV)/2

C75 = IZLCS(JICIV)

A

.
U“‘.l UU.Lv

(1) JRIV=JFIV

(7) SLIV=JJlly GEITE. BT JLIV=gl1V

! A
(10) JCIV=(J I+ ILIV) /2

SYS 1033 (oCIV)

e e————————

4I= JFIV 'i ‘ (15)
._———-——r———-—'
|
3CoV=I nCu(l 1)
cv cuvfjcv .
i

;—\“> .

, CEG=3CCV (3C) CPS=FCV
""17“"“
- S |
(5G) SATURN
(60) € 53=CPS

1 1
Uil 5.16 a9 uzad s unTuaaylunas L 2annmnaT W



TRACS = rsistance and capacitance series
Cv = center value
JFIV = first indexed value
JLIV = last indexed value
JCIV = center indexed value
» BOSV = back one step value
HSV = half shifted value
CvVs = center value of the series
FCV = first compared value

\
3,6.,4 subroutine HIRIUAANYAN complex number

1 7] I v ]
A ) a
subroutine  (Halyluniruitany Gumulis unruesunuad
v 1 v
o &
ﬁbﬁmﬂoﬂwrvzmwnwfgmﬁunau Toulnmdef real part (flu vaugs imaginary
part Lﬂu VJB ua:ﬁhgmﬁ real part Lﬁu VC U4y imaginary part Lﬁu

] v

¥ & «f . uo o |
vap iUl iFun subroutind winazmaanail

VA = VA # VC = VJB * VJD
VJB = VA ®* VJD + VJB * VC
RETURN

END

o A = ! ! . .
AN TATUNNAD real part AN LN VA |laz imaginary part

] t
veilnqwad var
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