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o ,RF Power Output

" Audio Input -

S :»'Miercphone *. © ..
. RECEIVER;

o _'Frequency Control

A1)

GENERAL: -
Frequency coverage - i
 Number of Transistors
and Diodes - R

Modulation Type
Power Voltage -
Current Dram :

Antenna Input LRI
Size R

Weight

‘ TRANSMITTER

Frequency Control - -
‘Maximum Frequency Dev1at10n

- - Moduration System - .

- Recepuon Frequencles o

~ " Reception System . ,
Intermedlate Frequenmes -

Sensmv:ty

.-Flrst -I_F _
SecondIF
" Spurious Resl:;onse
- Spurious Giun '
. 'Squelch

Band Wldth

. Audm Output Power S
- ‘Audio Output- Impedance

: ‘ACCESSARIES

. F3

. Crystal (18 MHz) multlphed x8,

“ECTION I - SPEC FICATIONS

T

144.00 to 148.00 1 MHz

Transistors .......cccccvieinnnae 33
FET  ivvvviicnincisicenisanne -5
G e essrissinnen 1
Diodes .....cvenitiinnnnnnn. 20
DC 13.5V :!:20% negative ground 3
- Transmit: = , '
- HI (10W) average - 2..l A
L LOW(1W) average "1.2A .
-+ Receive: average 150 mA
" 50 ohms .- '
-+ 29/32" high x 6 1/8" w1de x 8. 1/2" depth
4 1/2 bs. - -
e Hl . .go.o&..-...u..-'u---...u-‘n bbbb IOW T
O LOW ... veereiintieniebannsans AW

.Adjustable between 3 to 16 KHz
I0Kohms .~ - -

"~ Variable reactance phase modulatlon o R
e IOK ohms Dyna:rmc zmcrophone w1th push button svmtch I

c 12 channels for 144 MHZ band .
" Built-in crystal units for 3 channels
- Double Superheterodyne - = .
¢ lst intermediate:- 10,7 MHz", - -
. 2ndintermédiate: 455KHz - -
.- a. Better than 04uV20dbqu1etmg R
- .b.S+N/Nati uVmput 30dbormore o

10.7 MHz

455 KHz -
-60 db -

~ =60 db, orless
'Ad]ustableSto 15 db

*,_+15KHz[-6dbpomt

- %25 KHz IS(}db :
15W .

8 ohms

L Crystal (14 MHz) mulupked X 9

* Make sure the followmg accessaries for the

o)

- model IC-20:
Microphone (dynamlc type)
: ‘Microphone' hook teeminterieevnsietetoneseas
(3) Power cord  eeeniineie it 1
(4) . Spare fuses (SA) ..... ereressasrasssanses 2
(5) - Installing holder A " "....ovvuuiinriivmnsrsenns 1
'(6).- Installing holder 3 T 1
(7). Installing angle joint ........ccooeemueennie |
(8)  GIMP OULS .eeerasrresionsnesssvaeraneons 4 .
(9)  Flat Washers .........coecvvevecmeremsernensens 4
(10) Spare indicator .............ceconiicsionnn 1
- (11) ‘Dial lettering .......occooeveeeeemermrieeenns 1
- . (12) Clip cord for calibration ................. W1
(13) Plug for Speaker ......ievrerereeriserensnns 1
- (14) 'Instruction manual ...........co.coemvee... .1

. (15) Silicon cloth




SECTION it - DESCRIPTION
Thrs transcelver is an extremely rugged cornpletely sohd state transceiver. State of the art devrces _
such as Integrated Circuits, Field Effect Transistors, varactor and Zener diodes are engmeered into

~ tight knit straightforward electronic design throughout both transmitter, and receiver. Rellability, -
Iow current demand compactness,‘ unexcelled performance and ease of operation are the net result.

, The dual conversion receiver with its FET front end and high-Q helrcahzed cavity resonators :

" boasts low noise-and sensitivity of 0.4 uV or less. Signal gain of 90 db or more is accomplished B

- from the second mixer back by virtue of 6 stage of IF amplifier. The need for additional front -
end RF amplification is thus eliminated. Zener regulated crystal-controlled first and second local
~ oscillators produce unmatched stabﬂrty Audro reproductmn is of an unusually hrgh order of
- '7 dlstortronfree clanty : ,

: .The transmitter sectron wﬂl produce a minimum of 10 watts RF output Agam, a Zener regulated
crystal oscillator is employed for initial frequency stability. -Tweive crystal controlled channels are
provided for operating conveniénce and versatility. High-Q and shielded stages provide minimum
interstage spurious reaction. An encased low pass filter is placed at the output to further insure
undesirable frequency products not being emitted. An ingenious final PA. transistor protection

o fdewce, (APC), is incorporated in the final output circuitry. = A tiny VSWR bridge and four DC-
amplifiers constantly monitor the output for high VSWR, a shorted or absent antenna load or =

o other difficulty that would cause 1rreparable final transistor damage.. Should these drfﬁcultres -

" occur, the APC mstantaneously disables the dnver and ﬁnal PA wrthout damage

Al crrcnltry is constructed in a series of modules whrch are easlly removablc f'or servicing. The

- modales are housed in a sturdy aluminium frame which is, in turn; housed in a rigid metal chassis,
providing an extremely durable and rugged unit. Premium care has been taken to filter and
regulate mtemal DC voltages. A DC input filter is provrded to eliminate alternator or generator '
“whine” generated in the vehicle environment. Test points are brought up from all major crrcmts
to facilitate mamtenance checks and trouble shootmg shouid the necessrty arise. - -

: Each umt comes complete w1th bmlt-m speaker a hrgh-qualrty dynarmc tmcrophone moblle 5

imountmg bracket rmcrophone chp, DC cab]mg and plug, external speaker plug, and operatlng - =

. manual

A modern styled face plate large S meter small size and low profile desrgn complete the umt’
‘ atylmg A welcome add.rton to any dashboard or fixed statlon : :

3. 1‘ Unpackmg ‘ : : A :

= - Carefully remove your transceiver from the packing carton. and examme 1t for srgns of .

_shipping damage. . Should any shrppmg damage be -apparent, notrfy the - delivering-
carrier or -dealer immediately, stating the full extent of the damage. It is recommended
you keep the shipping cartions. In the event.storage, moving, or reshipment becomes

necessary, they come in handy. Accessory hardware, cables, etc., are paclced wrth the
 transceiver. ‘Make sure you have not overlooked anything. :



3.2

Location: -

~ Where you place the transcerver in your automobxle is not cntrcal and shouId be govemed '
by convenience and accessibility entirely. Since the unit is so compact, many mobile

possibilities present themselves. The non-smoker, for instance, will find the removal of -

" the auto ashtray will provide a very handy place in most modern cars. In general, the
mobile mounting bracket will provide you with some guide as to placement. Any place -~

where it can be mounted with metal screws, bolts, or pop-rivets will work. For fixed

- station use, the IC-3P (or IC—3PA)AC power: supply is so designed as 10 be a stand for the
'transcerver The mated umts occupy a.space 61 /4 X 6 1/4 " 7 1 /2" ' .

Power Requrrements . ' o '

~The transceiver is. supplied ready to operate from any regulated 13. 3 VDC 2 5 ampere
. negative ground source. 'An automobile, 12 volt, negative ground, system is usually more
~ than adequate. -Some note must be taken, however to the condition of the vehicle’s - -
© electrical system Items such as low battery, worn generator[altemator, poor voltage

regulator, etc.,’ will impair operatron of your transceiver as well as the vehicle. . High
noise generatron or low voltage delivery can be traced to these deficiencies. If an AC

- power supply other than the matching IC-3P is used with your transceiver, make certain .. .
. -it is-adequately’ regulated for both voltage and currént. Low voltage while under load ' * -
will not- produce satisfactory results from your transcerver Recelver gam and transrmtter R

' ' Voutput wrll be greatly nnpaured

3.4 :

' ) ‘The most rmportant smgle 1tem that will mfluenoe the performance of any commumcatron .

- system is the antenna. - For that reason, a good, high-quality, gain antenna: of 50 ohms

- impedance is recommended, fixed or mobile. In VHF as well as the low bands, every

‘wait of ERP makes some difference. Therefore, 12 watts average output plus 3 db of

- gain antenna equals 24 watts ERP, presuming low VSWR of course. The few more
dollars mvestment in a gain type antenna is well worth it. : o

- ‘Included wrth your transceiver isa DC power cable wrth plug attached The Red Wire i
- positive (+), the Blue; negative (—).. " If your mobile rnstallatron permrts it is best to
. connect these directly to: the battery terminals; This arrangement eliminates random -~
- noise and transrent 3p1kes sometrmes found springing from automotive accessory wiring, R
- .. If such an arrangement is not possrble then any convenient B+ leadin the interior of ‘the ~ .~
. _wvehicle and the negative frame can be utrhzed, Your transceiver provrdes an mtemal DC -
filter that will take out the large amount of transient difficulties anyway. Remember,
“the unit opérates-on a négative ground system only - it canot be used in a positive. . -
ground automobile. . After making. your' connections, simply- insert the plug into your . |
< transceiver (see F1g 3) and t1ghten snugly wrth its threaded reta.mmg rlng '

‘ When your transcerver is mated wrth its matchmg AC power supply, the IC-3P (or lC-3PA)

the power cable from the IC-3P (or IC-3PA) is simply plugged in the same receptacle in-

- .the transceiver and the AC line cord into any convenient wall receptacle. ' In this case
: (only IC—3P) the power cable also carries the neoessary wiring- for the burlt-rn dlscrnm- o
_'nator meter, : e

Antenna




- ‘3'..'6'7 ' o ' ‘
" Your transceiver has twelve channels both transmit and receive, or a totai of 24 crystal

When adjusting your antenna', ‘whether mobile or. fixed, by all means follow the

- manufacturer’s instructions. There are some pitfalls to be aware of. For example, do

not attempt to adjust an antenna for lowest VSWR when using a diode VSWR meter not
engineered for VHF apphcatlons Such readings will invariably have error of 40% or

more. Rather, use an in line watt meter similar to the Drake WV4 or Bird Model 23
with VHF cartridge. - Further, when adjusting a mobile antenna, do so with the motor .

‘running preferably above normal idling speed. This wﬂl msure proper voltage level to the
- transceiver, : o ‘ N

Do not become alarmed if your transceiver fails to transmit at times during the antenna -
- tune up.procedore_. : Remember, your transceiver has a built-in Automatic Protection
" Circuit (APC) that will disable the transmitter if excessive VSWR, a shorted coaxial line -
" or connector, or other antenna deficiency is present. ‘A quick check on a good 50 ohm

dummy load will show the transceiver: to be working: The difficulty will lie with the
antenna or its transmission lme o ST S

The RF coaxrai connector on the rear chassrs mates with a standard PL—259 connector

. Some models may have a metric thread. If this is the case, a matching metric PL-259 is

prow.ded -In any event, the RF connector will mate w1th almost any PL-259 connector o

1f care 1s taken to seat them properiy

Mrcrophone

' . A-high quahty dynarmc microphone is supphed w1th your transoewer Merely plug it |

“into the propér receptacle on the front panel. Should you wish to use a diffexent

' rmcrophone, make certain it is of the hrgh nnpedance type; at least 10 K ohms or better, .

‘Particular. care should be exercised in wiring also, as the internal electronic switching
system is dependant upon it. See the schematic for the proper hook up. Under no
‘circumstances use- a - gam pre-amp” type rhicrophone.. The audio system in your"
- transceiver is more than adequate and additional pre-amplification unnecessary. To use

, r_lns class of mrcropho_ne is to invite distortion and possible damage to the transceiver. -

Cry stals

o positions. - The channel selector switch selects one transmit and one receive channel in

each of 1ts twelve posrtrons

" To order addmonal crystals from a manufacturer the followmg correlatlon data is -

prowded Remember to sPecrfy hrgh actmty as prerequlslte to your acceptanoe e
CrystaI Data -

- Holder Type: - HC-25/u

- Calibration Tolerance: =~ 0.0025%

Load Capacitance: 20 pf

Effective Resistance: - 15 ohms or less

' Transmit Crystal: .~ Crystal Frequency
' - . Desired Operating Frequency
~Receive Crystal: " Crystal Frequency

Desued Operatmg Frequency—lO 7 MHz :
o - 9 , :




3.7

Cnd R

Trimmers have been placed on the crystal board to assist you in “tweeking” new crystals

~ on frequency Consult the trimmer location chart (F1g 2) for theu' posmons

‘ The amount of frequency Spread between any two recelvmg or any two trans:mttmg'

frequencies should not exceed 2 MHz. -Since the receiver and transmitter are independent -

* - of each other, you may have any practical amount of frequency separation you wish here.

B Oniy two or more widely spaced frequencws for the recewer alone or for the transmltter
’ alone need ‘oe coumdered under the 2 MHz hrmtatlon :

Fig2 .

External Speaker : = o o R
... - An external speaker Jack and plug is supphed w1th your umt in the event another speaker S
A desn'ab}e ‘The external speaker impedance should be 8 ohms The use of the external

;  © speaker jack wﬁl dlsable the internal 8peaker An 8 ohm headset can be utlhzed as. well - o
. _(See Fxg 3) -



¥ SECTION IV — CONTROL FUNCTIONS [
4.1  Front Control and Jacks (Fig. 3A)

4.1.1 High-Off-Low Switch: opens or closes the 12 VDC source voltage to the transceiver.
-~ *“In high” position, output power is 10 watts. *In low” position, output power is 1 watt.’

4.1.2 VVVVelur.he Conlcrol:, cqﬁtrole audio 'outpu'.t level ef the receiverf.
400 3:‘{'1 V‘S(.1.i1elch;' Controlcontrols the sque§c1e- threshold peint c&' thereeeiver.
-- 4 _1. 4 Mierophene Jack: accept-é 3 prong. mike plug“sep‘plied-on‘ hﬁcrophone. .
R I.5.; S-RF Meter: ‘reads S signal strength in recéive mode and relatlve RF output in transmit
: 1 mode. . The meter face is illuminated with a white lamp when the transceiver is sw1tched

. onin m—recelve condlt;ton ‘In transn'ut condltlon ared lamp lights also.

4.1.6 . Channel seIector seIects one of twelve pa:rs of transmit receive crystals

' S-RF Meter . Voiume Control. Squelch Control - 7 U . Power Ff-eeep.teciel'_ ' RF Output Jack :
415 . 41.2. . - 4013 . 42,3 . A2

" Channel Selector  Function Switch -~ Microphone Jack © " \dentification Plate ExternalSpeaker Jack
B Y- IR T P T 4.1.4 : - 424 422

4.2 Rear Panel (Flg 3B)

4.2,1. RF Output Jack Accepts standard PL—259 coaxml connector. -Note: Some transceivers
- . may come with a metric threaded connector, If this is the case, a ‘mating metric PL-253
is supphed also. Most PL-259 connectors will mate satisfactorily if care is taken to seat L
_lthem properly I you have d:lfﬁculty, try a dxfferent make of PL-259.

4.2.2 "Extemal Speaker Jack:
- 7 This jack mates. with the plug supplied for external 8 ohm speaker or headset use. The _
- use of tlus Jack mutes the mternal speaker ‘ ;

'4.2.3 Power Receptacle
' -Mates with DC cord plug or pOWer cord of IC-3P AC power supply

4.2 4 Identlﬁcatlon Plate: ‘
‘States model, ser1a1 number and date of manufacture Note: It would be well to make a
_ separate record of the serial number of your umt for insurance purposes




' SECTJON V - OPERATION _.

51

B 5.3 "FReceptmn - SRR : o _
S . Adjust the volume control to a comfortable hstemng level of norse 1f no srgnai 1s -
. present, L
Carefully adjust the squelch control clockw1se untﬂ the noxse Just drsappears Th.ls" L
s the proper squelch threshold setting and must be done when no signal is present. |

" Your transceiver will now remain silent until an incoming signal is received which =

s

55

b,

Intial Preparattons
©oa)
X

Connect the microphone to the nncr0phone jack.:

Connect the antenna to the antenna coax connector. Make sure the coax hne 1s of o

the correct impedance (50 ohms) and is neither shorted nor open c1rcu1ted

. Make. sure -thie function switch is in the off position switch then connect the power

supply cord to the power supply jack. The red lead should be connected to the .

.+ positive side of the ‘power source and the blue lead to the negative side. - e the.event e
_‘that these leads are improperly connected the IC-20 will not function. No damage '

- will be incurred since protection is provided in the 1C-20 for this purpose. :

._-Tum the .volume and squelch controls to the maximum counter clockwise position. - .~

- Operanon,
"~ on and the channel indicator wmdow and meter will be 111ummated

. When. the functlon sw1tch is set to elther the lugh or low posrtron the set is swrtched

Sw1tch the channel selector to the desrred channel

-.-opens the squelch If the squelch is unstable due to the reception of weak or unstable

a

~ on LOW the output will be one watt.

~ stations, adjust the squelch control. further until the. proper. threshold is obtained.

The S meter indicates the signal strength of the m-commg stations and is cahbrated"- -

:m S umts and db aver 89, caliblated 5uv at S35, across the antenna terrmnals S

iy Transrmttmg
a.

Push the PTT (push to ta]k) button on the mrcrophone and the transcerver is set for c

transrmttmg At the same time the meter will be 1llummated red and will prov1de an .-
" indication of relatrve power output of the transmitter. The pointer will be onornear . o
- the red mark on the meter scale when on hrgh power and just a httle over one on 1ow' e

- power . - o
. Hold ‘the mlcrophone about three mches from your mouth and speak in a normal
= vorce Shouting does not increase your commumcatron range, but a good antenna

does.  The: mrcrophone is of ‘the dynanuc type and provrdes good prckup for all

- : 1eve1s of the voice.’ o
. To receive again, Just release the PTT button Thrs wr]l also smtch off the red, o
: 'ﬂlunnnatron of the meter . - , S

'Functlon Sw:tch

You can select the proper output power accordmg to the commumcat;on drstance to
be covered, or conditions. When using the IC- 20 as a driver or exciter for a linear
arnphfer the function switch can be set to the low power ‘position and the power -

output adjusted as described in the Power Supply section. This will provide the .

required amount of drive for the linear amplifier without wasting power in swamping
resistors, etc. When the switch is set on HI the power output will be 10 watts and




L1 (U5) LS9

" Transmitter

e b e,

P1 (U-5} green wire —

| L2 (U-5) LS-10

_ P3 '(U 5) coaxial cable outer _-

) P4 tU—5) coaxial cable inner -

o . CP1U.B) -

P2 {U-5) blue w&re, LY

. .. . P3 -4 grean wire —

. P2(U- 4) shielded wire outer -

P1 (U-4) shielded wire inner

CP'I CP2 {(U-4} for callbiatlon- '

R14 {U- 4) 5k$l adjustor for modulation

~CP1 (U8}

~ YGR Module U-6-

“PA Module U-8

L1 {U-G) LS-12
R2 (U-8) 3009 adjustor for APC

L4 (U-6) LS-13

L3-(U~6) LS-13

- CP2 (U 6) =

= |

C15 (U-G) 10pF

/€12 (U-8} 30pF -

- C11{U-8} 30pF

PS5 (U-6) coaxial cable inner
P4 (U-G) coaxial cable outer‘
: L2 (U sn.s 12—

P4 (U-4} gré'eﬁ wi're‘

$5 (U-4) blue wnre .
P6 (U-4) veltow:sh green wire

10—

S01 (U-5) Crystal.sockets for transmission
Crystalssupphed Ch.1 14448MHz 7

| Ch.2144.60MHz

‘'Ch, 8 145. 32 MHz

- C1—C12 (U-S) 20 pF each adjustor :

for transmtttmg, frequency
T.05C Module U-§ '
AF Module U4 -
P (U-4) ||ght biue wtre
P11 (U-4) yeliow wire
P8__{U-4)_yeltownsh green wire
P7 (U-4) yellow wire
~ 1C1 (U-4} THODO4AP
- P10 (U-4) brown wire
P2 {U-6) coaxiat cable outer _
P1 {U-6) coamal cable inner

F— C26 (U-6) 10pF

P23 (U-6) orenge wire
— €23 (U-6) 10pF
CP4 (U-6}

- C2 (U-8) 30pF e
—~ C18 (U-6) 10 pF o
CP3 (U-6)

C6.{U-8} 30 pF -

Speaker




Fig. 4

N

o L3—L7 (u-u

_helucahzedcawtv resonators A _ : R . S-1'-cﬁannel$elet:’é6f,- .
T v is? —— S S ———— 501 (U-3) Crystal Sockets

= P1 {U-3) brown wire .- for receptuon

L2, L33 1s3s —f) VCrvstaISSI.lpphed Ch 114448 MHz - -

CP1{U-3) - Ch214460MHz
PZ'fU 3}whitew:re L , Ch814532 MHz“""‘-‘
T L8 (U-1) LS-7 f CI=C12 (U-3) 20pF each '

- PS ¢€U<1) browq wire | ' adjustor for recewmg frequency
' o Lunian o
; L1 {U-7) LS-4
. P1{U-1} coaxial cable inner.
P3 (U-1) coaxnal cable outer
- P4 (U-1) white wire
- P3{U-2) _conne_ctmg pin - e
. for discrimina'tor metei" :

"*R.'dsc'Modmé U-s >

_ R F Module U 1 —)
, P3 ‘U i} brown wire -
PG ‘U 1) green'wire
IF Module u-2/7
' PA Module U-8 '.._> - B .
| " e Pz w-2) vaIIOWIsh areen wire.

- ‘ P1 {U-2) purple wire
. P6 {U-2brown w:re }purp .

__ ~ L6 (U-2) LS-15
P7 lU 2} green wire _ L4 :U-2; LS-14 o
P3 ‘U 2} brownwnre CP2 {U'zs' -‘ B
~ FL1 (U-2) SFC10.7 MA PS (U-2) whitewite .
L1 (;:: ';s‘z-’ - P4 (U-2) green wire
¢ ) .f -2) ‘RL-1 TR Relay . -

- in.‘.c:: u-2) =~ L3{U-2)LS-16

o U-2) LS-16 — T : : — - X1 (U:2) Crystal unit
FLZIU2)CRPASEE —————\{—— . | = " gyrong |ucalosclllator{10245MHz}

DS | ' - |_-1Tc1_..'

P1 (U 7} white wire SR .PSMod‘urle‘UJ‘ e
) P2 (VA 7) vellowzsh green wwe‘ . — :
7 ‘P3 lU-7} purple wire

'R8 (U-7) 60K adjustor for APC.
* P4 (U-7} orenge wire '

Q4 {(U-7) 28D235
' Heat sink : - o
L : 5 {U-7} pink wire
- P6 (U-7} Purpile- wire




I SECTION VI - THEORY OF OPERATION §

6.1

6.2 7

E 6 3 ' Recelverlst IF amphfier 2nd Mlxer 2nd IF amphﬁer Lumter and D1scr1m1nator ModuIe -

o U2 (13009)

o The 107 MHz. s1gnal from the first ceramic filter in the RF umt is amphﬁed by o
. .Qr (28C371).and fed to the gate of the 2nd Mixer Q2 (2SK19) through the 2nd cgramic
© filter FL 1 (SFC 10. 7MA) _The variable resistor in the emitter circuit of the First 1F

" transistor Q1 adjusts the IF gain and S-meter sens:tw;ty “The 2nd Oscillator Q9 (28C371)

© is crystal controlled and operates on 10.245 MHz. The output is taken from the emitter
"'.'of Q9 and fed into the gate of the 2nd Mixer Q2 (25K19) io obtiin the' 455 KHz. IF

64

wot B S A A M L

Receiver RF Amphﬁer and Flrst Mixer Module U-1 (B—006)

The input signal is amplified by the field effect cascade amphﬁer Q1 and Q2 (2SK19s)
and passed into the RF filter. This filter is a high Q helicalized resonators with excellent
bandpass characteristics and shockproof construction. From the output of the helicalized

- - Tesonators the mgnal is fed to the gate of the first mixer, Q3 (28K19) where it is mixed
with the output from the receiver crystal oscillator unit (U-3), which i§ fed into the
. source of Q3 to obtain the 10,7 MHz. IF sxgnal The output of the mixer is fed through
_ the first ceramic filter FL 1 (SFC 10.7 MA) to the IF amplifier.  All transistors in the
receiver RF unit are field effect transistors, which have the highest possible senmtmty and
signal to noise ratlo and the Iowest poss;ble cross modulatlon ' .

Recelver crystal OscﬂIator Module U—3 (B0O1)-

* "This is a fundamental oscillator -circuit at 14MHz. using Ql (ZSC372) The trnnmers

in series with the crystals make it possible to alter the crystal frequency several KHz.

- The output is taken from the emitter and tripled by Q2 (2SC372) and again tripled by
-~~~ Q3(25C784). - The output signal is then fed into the First M1xer in the recewer RF unit.
. Q3 (U-l), (28K19), glvmg the first IF of 10 7 MHz, .

signal, which is passed through the 3rd caramic Tfilter FL 2 (CFP 455 B) and amplified

- by Q3, Q4, Q5, Q6, Q7 and Q8 (28C371s). The output.of Q8 is then demodulated in the

dlscnmmator circuit, cons;stmg of L4 (1.8-14) L5 (LS-IS), and D7 a.nd D8 (1N60s)

o Recelver Audm Amphﬁer Squelch and Speech Amphﬁer Module U4 (B-OGS) _

- The output of the discriminator drives two circuits: the audio amplifier, and the squelch '

- The audio signal, after being ad]usted by the volume control R-1, is then fed to IC 1 -
- (TH9004AP), followed by the audio power amphﬁer stage Q8 and Q9 (28D2355) Wthh o

gwes a.n aud10 output of 1.5 Watts

. The squelch circuit ‘is made up of_ Qs, Q6 (38C371s), Diodes D3, D4 (IN60s), and Q7
* (28C373). In the .absence of a signal, the noise component at the output of the dis-

criminator is amphﬁed by QS and A6 Diodes D3 and D4 rectify this ‘amplified component

- Q7 and couple it via the 10 K chm R-2 squelch control to the DC amplifier, Q7s putput is

coupled directly to the base circuit of IC 1. When the squelch control is adjusted, the

“amount of ‘DC required to cut off IC 1 is found, thus establishing the squelch threshold. -

Wher a signal is incoming via the discriminator, this bias is overcome, penmttmg the aud10

o amphﬁer and dr1ver to perform normally

—-12- .



6.5

The signal from the mrctOphone is amphﬁed by Q1 and. Q2. ‘(2‘SC3;71s)' 'fed to the

* deviation limiter, which consists of D1, and D2 (1N60s) and the active audio filter. Q3
(28C371) and further amplified by Q4 (ZSK30) before bemg fed to the modulatlon
. .cucurt in the transn-utter oscdlator umt

Power Supply Clrcurt Module U-7 (B-007) : B
This crrcult provrdes a source of regulated voltage for the receiver circuits and the control

- of output power during antenna mismatch conditions, as described above. L
.. The receiver . voltage is regulated to 'about 8. volts by the series pass tranmstor QS L
~(25C620) which has it's base set at 9 volts by the zener diode D1 (IN757). Capacitor

C5 acts to ehrmnate voltage transients and noise from the output of the regulator ' |

iThe actlon of transrstors Ql Q3 and Q4 is descnbed in the APC crrcmt

- Resrstor R 3 connected to the res1stor network consmtmg of resrstors Rl and R2 is used -
1o provrde an ad]ustment in output’ power when the. function switch lS set in the low . -

" “power position.~ Adjustment of this’resistor controls the base drive to-the regulator -

6.6

s (ZSC373) which operates as a buffer amphfer between the oscillator and phase modulator - R
- circuit, Trunmer capacitors- are provided in series with each’ crystal which allows the . .~
frequency of the oscillator to be varied by several KHZ Thus the ﬁnal output of the: L

i transnutter can be set precrsely on the desrred frequency SE Sl

6.7

- transistors Q2, Q3, and Q4. This adjustment is effect controls the actual voltage supplied . - -
‘to ‘the driver transistor Q1 (U-8) and ‘the power output transrstor Q2 (U—8) when the
functlon switch is in the low power posrtron ‘The output power can be set to any.value -

~ from: tenths of a watt to a few watts. ~This feature is useful .when_usmg the transceiver
'wasanexcrterdrmngahnearamphf”er IERERRE P

l Transmrtter Crystal Oscillator and Phase Modulator Module Uss (eooz) -
o Transmtor Q1 (28C373) opeérates as a fundamental oscrllator at a frequency of 18 MHz

The output of this oscillator, taken from it’s emitter, is fed to the base of transistor Q2

The Phase modulator crrcurt consrsts of Varactor dlode D2 (MV3047) I_.2 (I.S-l 0) RC) -

'R10, R11,R13 R14,C9, C10, and C12. ResistorsR9 and R14 provrde a bias voltage for" .

the reverse- brasmg of the Varactor diode D2. An audio voltage is coupled into this same
" bias pornt through the 1 ‘mh inductor. ThlS audlo voltage is denved from the speech |
:'amphﬁer crrcult U—4 (B-OGS) . : ‘ ‘ :

o Transrmtter Mulupher and Pre-dnver Module U-6 (B-004) : o
. The modulated signal from diode D2 (U-5) is multiplied eight times to a final frequency S
 of 144 MHz by tramsistors Ql Q2 (25C373s), and Q3 (25C773). Each of these transistors <

act as frequency doublers. ‘Double tuned circuits are used between stages to minimize -

spunous radmtlon and to ach]eve an even response over the 144 to 148 MHz range

] The 144 MHZ signal is amphﬁed by Q4 (ZSC741) and QS (280730) to a power level of I
one watt. Thrs srgnal is fed into the power amphﬁer

—13-




6.8

12

B f‘;s'k *»'m-sw

Transmrtter Power Amplifier and Transrmtter Automatrc Protectron Circuit (APC)
Module (U-8 (B-003) and (B-005)

_* The signal from the multiplier and pre-driver. unit is amphfred t6 10 watts by transistors

- -Q1 (28C1011) and Q2 (25C703). Transistor Q2 is the power output stage and is coupled
-to the antenna through the spurious filter cons:strng of L8 L9 and L 10 and the Auto- -
‘matic Protectron Cn'cu1t :

‘ The APC acts- to decrease the power output of Transrstors Q1 and Q2 if the antenna is

seriously mismatched. A reflected power detector is provided by L11 (V9T-02) and D2. -
(IN60). “When the antenna is mismatched this circuit senses a hrgh reflected power and

- .providés base drive to transistor Q1 (U-7) in the Power Supply unit. This transistor will
‘ .conduct _sufﬁcient base drtve to'reduce the base drive of transistor Q2 (U-.7), '

‘. ‘ When transistor Q2 (U-7) begins to tuin off it reduces the dnve to the complementary" :

transistor pair, consisting of Q3 (U-7) and Q4 (U-7). ‘This pair acts as a series regulator
for the voitage supplied to the driver transistor Ql and the power output transrstor Q2.

“ When they begin to turn off, due to a lack of base drive, the voltage being supphed to Q1 -
..and Q2 is. réduced to about six or eight wvolts which reduces the power outputioa .
~ safe value. - Thrs lower power prevents darnage to Ql and Q2 when the antenna is . ..f:

nusmatched '

SECTlON \/II - MAINTENAN\.E

7. '1 ' "The necessrty of completely realigning the unit is unl:kely The most common cause of

breakdown is component failure. - It is felt that the average owner would not have the

' ‘necessary equipment and facilities to accomplish realignment in any case, if it did become .
- necessary. If one did have such facilities and in truments it is highly likely he would be
-a FM technician and in tructions for alignment would be unnecessary, All of the fore-

going is to say that this transceiver is a comphcated and electronically speaking, delicate

~machine.- Great care and precision are employed in its manufacture, and warranty

service is prowded to ensure at it meets specifications. Ad]ustments not outhned herem

o should not be undertaken unless the owner is skilled as a technlcran -

" Transmitter Ahgnment

a. Remove the two retammg screws on the top and buttom of the cabmet and the six
self tapping screws at the rear of the cabinet. Separate the Chassis from the cabinet.

'b.. Conneéct a dummy load (50 ohms) or a wattmeter to coax connector. (4-2-1 Fig. 3}

‘c. Connect the power supply cord to the power ]ack (4-2-3 Fig. 3) and the nucrophone
' to the microphone jack. (4-1-4 Fig, 3)

d To align ‘the transmitter on a desired frequency swrtch the channel control to the
desired . channel. . - Slowly adjust the trimmer capac:tor for that channel until the
desired frequency is achieved. Consult Fig. 2 for the location of the proper tnmmer
These trimmers should be adjusted very slowly while the transmit ferquency is
observed on suitable measuring equipment. ~ Another IC-20 equipped "with a

' discriminator meter can serve well for this purpose. However it must be adapted.

" This adaptation can be accomplished by installing a 50 microampare center 0 meter. -
Install the meter at P3 (U-2), and ground. With the IC-20, meter installed, in the
. receive mode on the channel desired, adjust the tr:mrner capacrtor for the null pomt
~on the meter.
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‘The Multlplrers driver and Power output stages should be alrgned on LOW power

- first then set the function switch on HIGH power Align these stages accordmg tothe

alignment chart provrded (See chart 1). - ,
Be careful not to transrmt for more than 5 Second dunng each alignment step, As‘ ‘

' damage could be caused to the transistors due to oyerload during this procedure. -

13 Recelver Alrgnment L

L a.

‘Remove the “microphoné from the transcelver to prevent accniental transm:ssron.“" '

S durmg receiver alignment.
b,
C

- Allow the test oscillator or generator to stabrhze the output frequency dnft R

Connect the test oscrllator or generator to the antenna coax connector, Set the test .

oscillator or generator to the desired frequency Set the squelch control to the

- .",-maxrmum counter clockwise position. :
d. Align the receiver according to the chart provided. (See chart 1)

. When' setting the receiver to a desired frequency a drscrnmnator meter should be
~ connected to P3 (U.2) and the receiver trimmer capacitors adjusted to cause the S :
-, meter to read a maxunum and the discriminator meter toread zero. Refer to Fig.2 .~
- . for the locatlon of the proper trimmer. corresponding to the channel to be used.
... -Adjust these: tnmmers very. slowly. while observmg the: dlscnmmator metet. Another e

L _IC-20 operatmg on the. desrred frequency can be used for thrs purpose also

- Block DlAeRAM.} R

"“"H = H Tl

- — - ----————'———_---—---J Summnwwlt_ﬂhjeﬂbm hrnimmmmnﬁﬁwutmﬁ.u
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AI.IGNMEN'I' CHART (Churl‘ ‘l)

1C-20 VOLTAGE CHART

1 UNIT NO. ‘NO. .| NAME BASE _EMITTER COLLECT TEST POINT | ANY OTHERS
u-1 Q1 | 2sK19 0{G) | 0.15(s) 7.6 (D) | FET
"o Q2 v 01G) 1.6 (S} 7.4 (D) | S
K Q3| - 0 (G) 1.1(S) 8.1 (D) K
U-2 Q1 | 2s€371 22.32] 1525 4.0-80 R36
G Q2 | 2sK19 | 0IG} | 1.31(8) 8.0 (D}.
" Q3 | 2s¢311 | 07 o | 2a
Q4 " 5.8 5.2 6.1 -
= as v 0.7. i) 1.0
06 . 2.8 .23 3.4
" Q7 " 5.2 4.9 6.0
z 08 " 1.0 1.1 7.0
" Q9 - 24 2.0 7.6
" CP1| - 2.0°
T CP2: 3.4
" CP3 Rk _ o 0 -
uU-3 01 | 2sC372 | 2.4 2.0 7.2 -
o YR 0.7 - 0.7 7.7 .
" Q3 ” 1.1 0.7 7.7 - - ' o
CcP1 - - ' B 0.02-0.4 OSC LEVEL, -~
U4 | *a1 | 2sc37t | 0.24 0.03 1.4 3 - o
* Q2 1.4 0.8 65
" * Q3 ” 7.0 6.7 84 .
- _* Q4| 2SK30 : O(Gi OS(S} 4.0 (D) FET
* Q6 | 2sc371 1.2 0.6 8.0
- Q6 | " 1.2 0.6 7.0 ] L
5 Q7 | 2sc373 0.7 0 . 5,0-0 ' SOL, OFF-ON -
“ "8 | 2sp235 | 7.0 6.5 13.5 - g
" Q | - 07 -0 6.5 -
” *CP1 , ' 8.4
" cP2 8.4
TUNITNO.| NO.| NAME | 1 | 2 3 ! 4 5! 6 | 7.0 ANY OTHERS |
U4 | 1C1 | THS004AP | 0.60 | 1.30 [ 5.00 | — 0 | 13.0] 0.6-0 | sQL, OFF-ON
U5 a1 2sc:373 2,5 2.0 8.0 ’
" * Q2 K - 2.4 19 - . 8.0 o
R * CP1J| B K ‘ 0,1-0.2
- U-6 *Q1 | 25¢373 | 1.2 0.8 13 '
" “*a2 | . .l os | o8 13
R * Q3 .| 28C773 0.7 1.3 132
' Q4 | 25C741 - 1.2 13.0
e * Q5 : 25C730 — 0 13.5
*cpt! - 08
o * CP2 1.3
" * CP3 1.2
v *CPA! R R -o1~-03 DRIVE LEVEL
u-7 * 01 | 2sC372 007 | 0 - 8516 SWR REF,
* Q2 | 25372 8.5-1.5| 7.8-1.0 128 APC ON-OFF -
" * Q3 ! cpc9ooo | 138 12.8 12.56.0 . ;
. * 04 | 23D236 - [12.5-6.0] 12.56.0 135 . "
o * Q5 | 25C620 8.9 8.2 12,2
U8 | *a1 | 2sc1011 - 0 136
o * Q2 | 25C703 - 0 136

" * Reading taken in the TRANSMIT ‘
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