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ABSTRACT

The receiving signal and presents it to the trans
mission lines is part of the communicating process and is
performed in a amplitude modulation. The received signal
usually contains speech (0-220 Hz),auxilliary(2.2-3.6KHz)
and signalling (3.8 KHz) in which the IF carrier and modu
lating signal come together to produce IF signal(l2-16KHz
For instance, IF signal have been modulated signal with
HF carrier (188 KHz) for built into the HF band and pre
sents it through on the trasmission lines by passing fil
ter circuits. The modulating signal to be modulated
from filter circuits could be a recurring for used. For
the modulating signal to be reproduced faithless need to

be reject.
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) lo = A9vusnt bims uo¢ diode
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2.7 Passive Filter Circuit
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2.7.2.Hight-Pass Fijilter
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2.8. Lya (Bell)
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3.1.2. Modulation ( MOD1 )
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IF. MODULATION
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3.1.3. LIMITER
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3.1.4 COMPANDER AND EXPANDER
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g 12 Ko indudinldld daivaliness 1F.fi1ter Foarsfiasdl Band widen

, [) 1
(B.W.) LaulMUsvangamendiadasdy

LONINLTIRE filter dyaaenand IF. Carrder  (3iotin lofl4
Tuns Demodutetion uanadedrladiliy ace. way atem lunsiifiiaFosfududana
M vos v
1a1a8ndan
a7l 1T09Fus Filter dygan IF.Carrier tN0dhdQyn IF. Carrier

c:a o' n:l :1‘1 ) N l'u:
Fealaad 12 Ke. ndawaniaiosds 1ilduseTawia el

1. ‘Hﬁﬁ‘u IF.Carrier L‘T;a Demolation ‘lui]’nl I[F.Band ‘M’lﬂuﬁtym'm
1%511 lower frequency (Band 0-4 Kc.)

2. T4 iy acc.

3. UHidy ararn Tunsiififudunnlsld Fso191ineniadosdedin uio

taTosdumdn wearafdwdulddsdonnnn

IF. Carrier Filter lﬁﬁ10Q7 Band pass filter tﬁu?ﬂ%ﬂ filter

1un passive filter 733933UTenausig L,C
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4.2.5 Attenuator 1,2,3,4,5,6
o { a&o ¢ a a9 v u v
Attenuator (Att.)  AogiUnaaniedidnnsalinghlddmivaanousedy
dunnnaslTensuiis daaiumy fihanaelseneufiy Ael w30 shiff lc.
fioanuuuifu Attenvator iiudu

#0819 Att. uny 7 - type

zoul AR
too IS

600 ohm. Umbalance 75 ohm.” Unblance-

10819 Att.

600 ohm. balance 75 ohm. balance
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#1911y Att. T - type .

Z‘N '~_._’ e
pooSL (]
o : —©

600 ohm. unbalance

97 dB = 10 log Po/Pi
= 10 log Eo /Ei
= 20 log Eo/Ei}

dB
N = Anti log 20

¢ ¢
uﬂﬂlﬂuglﬂlﬂai Att. unba lance

N -1

léa RA =R 2N
N + 1

RB'= R N -1

o]
i

IMPEDANCE

75 ohm.

unbalance



73

v ] C: o (
f79819N 16 A1l / 600 loaw

28 N = Anti log 10 7/ 20
= Anti log 0.8
. {
= 6.31 louw .
) RA = 600 ( (6.31)° =1 / 2 6.31)
= 600 3.076
4
= 1845.45 Touw
RB = 600 (6.31 + 1 / 6.31 - 1)

{
— 825.99 louw

Main amplifier

~

gain = 40 dB.

Vo = 48 V.p-p

Vi = 440 mV.p-p
Formular dB. = 20 log Vo.

Vi,
= 20 log 24 V.p
220 mV.p
= 20 log 109

= 40,75

gain (dB.) 40.75 dB.
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PREFERRED SILICON SWITCHING

nmamn

HIGH-SPLED LOW-CURRENT NPN

MAXIMUM RATING LLECTRICAL CHARACTERISTICS @ 25°C
L 0 P 5| e e LA SPU
INAM o22 3no -I"T!'- 40 5.0 | 0,25 10 [ 0,5 25/- 10 ann
2NAJS 22 300 1] 25 3.0 | 0.30 10 | 0.5 -20/- 10 kGl
2N2389 22 ann 200 1 40 4.5 | 0.25% 10 1 0.4 40/176 1 ann
7N24R1 2?2 60 200 40 | f2s 10 1 0,050 "I\Il) 40,120 m ano
282501 22 30 {200f 40 | 6,0 | 0,20 101 0,025 (1), ) a0 150 1| oann
N2 22 ano 200 1 40 6.0 |02 w e 100 300 10 ange
INANOR 26 qon lomi an | 6.0 [ 0¥ |02 40 120 10 | 500
L 2Nasne | 26 | 400|200 | 40 | 6.0 | 0,25 wjez vo0ann |10 oo
HIGR-SPIED L OW- CURRENT PP
:'r;.;nm ] 22 s Jzoo ] |4 "n? an 0o ) 4()/1.'.1; T | ano ]
2NJ24R ann ?l\_:r 15 5.0 1 6,125 16 1000 (l"Ll an ‘o m 2hn
PN ang Inn JT. s " oyrn oo "lll.' 100 Tl o
e o KRBT fur W D N s ||m‘| A a0 10 K]
LY kLI Son e hn 10 [ o 0% (|“|_) 100 10 avp
B o S g B Gl avn iV B2y A0 I Liviuln Rl
HIGH-SPEED MEDIUM-CURRENT NPN
2NGaT i 6on {175] 60 | 5.0 L..!, 150 1.0 40°120 ] 150 [
2NTIR 22 400 |19n| an | 5.0 | 16 1650 1.0 40 120 | pnn an
INTIHA 7 so0 (200 78 | 2.0 [ 18" L e foool 40170 no 60
2NANG 22 non [200f 75 | 7.0 | rs T ase a0 10/300 | 150 70
2N161D N 00 12000 75§ 7.0 | 1.5 150 n.l\ﬁ- an ‘120§ s, ik
aNi n non 200 Th .0 1.5 the | .01 100 "300 150 T0
IN1420 n gon [ 17n ) 60 | Ho0 | b 150 [ 1.0 toes300 | 150 sn
2N2218 k] Ll 18 o an | 0.4 10 [ 0.01 > 40.120 150 250
IN?2218A n aon 176 95 6.0 | 0.3 150 1 o.M 402120 150 250
2N ki) ROO 196 | 60 5.0 ) 0.4 150 | 0,01 1007300 150 250
2ND219A N Bno 135 h 6.n {03l 150 1 0,01 100, ano 10 o
2N2221 22 500 1757 60 5.0 | 0.4 150 | 6,01 40/120 150 n0
PN2221A 22 500 1] 5 6.0 | 0.3 150 | 0.0 40/120 150 250
2N2222 22 500 175 | 69 6.0 | 0.4 150 1 0.0 100/300 0o 250
2N2222A 22 s00 f17h| 1% | 6.0 1 0.3 150 | o.m on/ann | 150 104
263 a woo (200 an | 66 .n,4.'. 150 ] 0,24 an/1an |60 | 260
2NZ2H3R a o von] 6t | 6.0 | 0 4 the | 0,00 100 300 ;,'.n 260
INTGAN 22 ron 2o | A oo | 0,4n e | noeh 60150 | 180 | 20
2NCHhAL 2 oon toon] an | 6.0 | 0,45 150 | 0,25 eaon | 150 | 250
N2 m 00 14| 00 501 0.5 50 | 0,000 (I",_) 40/120 160 250
2NYNSN k)] 800 1751 60 S0 0h 150 | 0,060 II,”') 10/200 1 260
B NS ” aom {176 a0 { o0 ] a6 10 | 0 o {1y, ) e | .i"“.,
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Filgute 1.2. Spectrum of typical v-f chanrcl,

Figure 1.3. Typical v-f channel after modulation with a
24-kHz2 carrjer, .
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Figure 1.4. Attenuation characteristic of lower-sideband filter Figure 1.5. Spectrum of signal in Figure 1.3 following transmission
used as IF filter for signal in Figure 1.3, through bandpass filter with characteristic shown in Figure 1.4.
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Figure 3.6. Signa! spectrum alter upconv:rsion.

Figure 1.7, Attenuation characteristic of bandpass fliter used to
pass the upper sidebanc, 240-2448 kM2,
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Figure 1.8. Spectrum of retained sidebanc st 240-244 kH2.

Filgure 1.9, Spectrum of signatl In Figure 1.8 after downconversion,
using » carrler at 220 kHz, .
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near IC and Module Circuits (éont'd)

G825 14-Pin DIP See Fig. L104
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ECGE28
FMIF, AF PO, 2 W

T80 VilW

18-Pin DIP See Fig. L115
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Electronic Attenuator

8-Pin DIP See Fig. 1 98
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The signalling ferquency ié allocated between the speech
and tef;cgraph bands. In the equipment trequencies are utilized as
follows:

- Speech channel 300 - 2400 Hz.

~ 9 telegraph channel at 50 baud with nominal freq. from 2700
to 3660 Hz. channel et 100 band (2880,3120,3360,3600 Hz.) or 2

channel at 200 band ( 3000 — 3480 Hz.)

M= 2 160 TN

0 100 2400 2200 3000 A000 Hz.

telegraph channels,.

HT'HHHITHTH’HTT

0 1000 2000 3000 4000 Hz.
' utilization of the total v.f. band ..
signalling dete transmission 50 baud

|
speech 1

300 2400 2520 2700 3600 H

telephone channel telegraph channel

example of VF. allocation plan
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