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CAUTIORIN
MEMORY BACKUP BATTERY AND WRITE SWITCH

The memory backup battery has been installed at the factory.
If the transceiver is to be stored without use for an extend-
ed period, remove the battery and store in a cool location
tc prevent possible damage to the transceiver by corroasion,
by a possibly leaking fluid from the battery,

Your transceiver is designed tokeep the battery under constant
charge. When installing the transceiver in a car, connect to
an unswitched power source terminal so that the ignition key
or any other switch does not affect the power supply to the
transceiver. For fixed station use do not turn off the AC
power supply. These measures will insure that the memory
backup battery is always kept at full chargs.

Becase of the design of the memory IC*'s, the fregquency set up
by front panel rontrols will be written in to memory channel
number &4 EVEN IF THE MEMORY SWITCH IS8 OFF if the WRITE switch
vioesly stored in that channel, pumber 4.
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1. GENERAL FEATURES

YOUR KYOKUTO FM-2015R IS & VHF FM TRANSCEIVER USING THE MOST UP-
TO-DATE CMOS IC DIGITAL PLL CIRCUITRY FOR MOBILE AND BASE STATION

USE.

IT NAS BEEN' COMPACTLY DESIGNED WITH EMPHASIS ON MAINTENANCE

OF HIGH QUALITY ANWD YET BEING EASY TO USE AND INCLUDES THE MANY
FEATURES AS LISTED BELOW,
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FREQUENCY COVERAGE AND CHANNELS

144,000 — 148,9958He in 5KHz steps both transmit and receive.
1048 channels. (Certain sub-types, transmit I44.000 - 145.995MHz anly.)

DIGITAL FREQUCNCY DISPLAY

The actwal operating freguency is displayed aon the front panel with sasy-
to-road mediom size LEDs making readout accurate and easy when comparsd
to transcelivers  using mechanical systoms or using channel numbers, Doe of
electronic solid-state devices insures long trouble-free life.

ATAPLANE TYPE COO-AXTAL FHEEL?FWC'F CONTROLS

Three moptrols: are used for sebting up operating fregquonsies;  the MHz
switch, the 100KHz/10KHz switch and the S5UP switck. The most freguently
uzend wwitch, +the I00KH:/10KNz control, kas the two kmabs located oo-ax-—
1ally. Thisz switch has silso besn made o stop at  the "0" and "8
positions rather than being free running 1n erder to make froguoncy
changing by fesel only posgibhle. This eliminates the nesd o view  bhe
LEDs during mobile operations’ +o promote driving safety, also makes-this
transcelver ideal for use by persons with poor eye-sight.

MEMORY CHANNELS

An glegtronic memory sustem  wpsipg CMOS RAMs  has bedn adopted. Anu 4 oot
of the 100 available freguwencises can be stored in this memory and
rocalled Ffor use &t any time, The use of RAMN (Random Access  Memory)
ICz makes It possibleto program or eragse amy fregquency esslly by using the
WRITE switch on the fropt papel. A back wp power spurce uosing a NICAD
battery has been provided intermally to retain power o the BAMs while
the transceiver is discomnected From any exberpal power source.

SCANNING

A scannipng =system has besen Inciuded to increase the wtility of the trans-
colvor, The 4 memory channels are scannod In two  modes, CLOSE for
Jdocaring channels 1in use and GPEN for locating an vhnoccopded channal.

RECETVER SECTION

al—gate MODSFETE are used ag the BF amplifier and Ist mixer to provide
superior sensitivity amd & superior intermodulation charscteriziic. JAn
electronic auto-tuning eircuit vsing wvaricap diodes 15 designed in the
RF tuned circwits to maintain sensitivity and selectivity constant over
the wide freguency range covered. A monolithic crystal fFfillter 13 used
in the lst IF -and a 15-pole high guality ceramic frlter iz uwsed in
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the 2nd IF which results  in achieving a superior selectivity character-
istic. A ceramic discriminator is used which improves stability for the
life of the transceiver when compared to the more common IO type circuft-
ry. A RIT (Receiver Incremental Tuning) control and a discriminatar
meter have been added for improved operating when contacting stations
with off=frequency transmitters.

TRANSMITTER SECTION

The transmitter 1is of the single conversion type using a halanced
I¢ mixer. It features 7 stages of peak tuned [ circuits using varicaps
for electronic auto-tuning. A 4 section low-pass filter s in the trans-
mitter output circuit and together with the electronic tuning achieves a
high level of spectral purity in the transmitter output, The latest type
silicon transitor {5 used as the final amplifier which will stand up
undar the extreme conditions of iafinite YSWR in the load. Tree direct
F¥ modulation I8 applied to the VOO resulting in extremely distortion-
free modulation. A power selection switch (HIGH-15 watts and LOW-1 watt)
is locared on the front panel. Use of low power when contacting stations
near-by or with good antenna locations will keep interference to adjacent
stations at a minimum and promote better utilization of our precious
resource, the fregquencies we use.

TONE CIRCUITS

An internal tone generating system haz been included for use in  accosg=
ing repsators. Two modes of operatien are possible and selected by  an
internal switch and ecircplt constants may be changed in arder to abtaln
the desired frequency. (A type, &7 - 2030z and E tuype, 1310 - 1800KzZ)

MULTTPLE FREQUENCY OFFSETS

5 separate positions are available on the MODE selector switeh in addi-
tion to the simplex position. Of these 2 are the normal +600KHz offsets,
being labeled 4600 and -600 respectively. The other three positions
are labeled A, 8 & € and are for the installation of ecrystals to provide
additional pon-standard offsets.

SEL-CALL _CONNECTOR

A wired receptacle is= provided on the rear panel for connection of a
tone encoder/decoder unit (KYOKUTO Model 5C-122). This receptacle may be
utilized for connection of a phone patch, touch-tone, remote headset/
microphone combination and other similar type accessories.

MODULARIZED CONSTRUCTION

The receiver unit (1), the tranamitter unit (2), the tranamitter booster
{3}, the PLL unit (4), the control onit (5), the display unit (6), the po-
wer supply unit (¥) and the front panel and chas=sis (#) make up the com-
plete transcelver. This modularized construction minimizes stray coupling
between units in order to achieve a high level of guality and performance
and facilitates servicing.
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(1) SCAN SWITCH

Center pesition OQFF. In CLOSE posieion,
trandcaiver scans each of tho § menory chas-
e s consecutiveld and stops at the  first
oocupiod channed . (Recaives an ipcoming sig-
mal.) Tn cthe OPEN position scanning will
stop at the first ynoccupied channel. (Mo
ircoming aignal being received.) Scanming is
controlled by the sgqualch sigral frosm the
FracRIVEr,: this: Lhe sguelcl mast be on oand
pperating in order for the Ecanning  do
function properiv.

OPERATING CONTROLS AND FUNCTIONS

—
(2} WRITE/TORE BWITCH

Center posieion OFF,. Switehing bo WHITE posi-
tipn withMEMOEY =switch (10) fn any of Ehe
MEMORY positions “writes in“ (stares] the
freguency displayed by the LED readout fato
tho momory channal selected. This crases
b Freguency preylously stored in Al me=
mory chanmel .

I TOME poeition, 4 tons signel [8 gupsErims=
possd onthe transmitter signal  in once ar
twn modes as selected by an internsl switoh

Sea F., Section I on page (7).
., - .
15 MALIK POWER SWI1TCH M.
o e :
venter pozicfon - OFF. Power on in BIGH o e L e
and LOW positions. Transmittor power 15 o W -
wattd HIGH and I watt L. - z &
= = fr
{7al (7B) SOUELCH/VOLUME CONTHOL
Mutos: rocelver moises WwWhen no sigmal besiemg
recalvad, Turning In clockwise dirgction
ipcreages deptl of cthreshald. Yolon: 10Cres8es
when turned in a clockwise direction.
i : i
(2] MODE SWITCH (10} HEMORY SWITCH
Switehes from SIMP feimples) te duplex mods OFF poaities = frangcelver aperates on the
for working through ropeators. Standard +600 frequency 5ot up ba the 4 front panel controls
drad =EP0KN2 pffsots are availabie dnd Iabsl= (d4al [4b), [(12)and §13) and as displaed
lod 4.6 and =.6 respectively. Fositions &, hy ehe LER panal, {3) 5Switching through the
B and £ &re provided for installacion of 4 memory positions  smplecta the respective
non-Frandard offsel crystal= ar may be  de- memar channels for “writin in™ er"retrioving't
HEred. Hetrigved frogqueacics arg then displayed on
NOTE: ONLY THE RECEIVER FREQUENCIES ARE DIS- e L. Eecoill e Ll e JETERPOOR IS, O, e
PLYED BY THE LED READOUT IIRING DEFLEX OPER- swtting of tha oulier Front. penel Freguency
ATTONS ., setilng conbrals,
. — ANy v
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/" (3) FREQUENCY DISPLAY

4§ digitsa of mediom =ized LED'E conaEantly
dizplay the froguency seiected by the con-
trala (13), {4&}, (4B} and (12)or memory.
A BMT LED laghis up during  transmissich
and @ BV LED gperates whonever & signal is
recedved. (Sguelch operns.) The BOVLED ap-
arates avan when the yolomes contned 18 bucped
complotol g down and Sekwées to provide a vispal
Amdicdtion of "channe! basy® conditions, The
froguopon diapldy  LEDs are extingulshed
whenever a PLL “"onlook®™ ponditlon oocurs,

J

-
(da) (4b} JORHZS1D0KHZ CONTROLS

Large knob controls [00ER: digic and smafl
fnoh the 10Nz digit of froquency. Will not
g belww 0 or above 9, inarder to facilitate
fregueency ccheaging whilo  drivisg withoos
needing to look at the LED dizplay panel, -‘Jl

{6) SIG/PWR AND DISC METER

Irdicates Incoming signal strengrh, cranamits=
tor ootput and oenter fredgency (of incoming
Signal), with switch (I1)in 5/PH position,
switoches hopwesn 5 apd PR resdings auto-
maticalin. S reading calibrated ko glve Fiull
scalo raading with inpet aignal of <2648 1800,
For PR, calibrated co read approvimateiy 8
withanoutput of Ifswates. To DISD poRition
3+ reqding (to right of center] aindicates
.!':r_-';uu:.:l_.' HIGH:, and @ = reading fto lef+ of
contar) imdicates [resguincg LON,

[11) HETER SWITCH
Switen re control 6] WPWH and DISS sopor.

\ N

(12) SUP SWITCH

Controds IRRE digic, GREE in OFF goaltlion and
Side In SUP position,

..

_ —_— »

(13) MHL2 CONTROL SWITCH

Solocts MHedigit, lie.. 144, 145; 146, 127,
and I48MHz. (L btgpe sebs transmit  [44  and
145 ondg.)

) -

(8] MICROPHONE RECEPTACLE |

4 pronged ropeptacie b acoept meToshoRe
plog.

[14] RIT (RCVR THCR. TUKING)} CONTROL

Yaries recelver frequency pproximstely A5klz.
Incases where incoming Figna] I8 not exactiy
an freguency, ase this pontrol to "zero-in®
the =ignal wsipg the DOISC meter. Center
masition of thie control is click stopped
L ta facilitate returning to center position.




115} ARTEHHA CONNECTOR

S0-230 cype connectar  thresded to match babh
inch and metric threads,  fomdnal  dmpadanes
§& = 7@ ohms: Sencrally, mobile anteanas taed
to = of jlow Impodanca and wes &F 57 ahn
cg—ay i5 recommended.

—

p

116] SELCAL CONMECTOR

5 Jdn "RIRN" cunnector to codinect selective calf-
ing and racalving devices such 4% the KVDEDTO
Modod SC-J2R tone eacodor/decoder ppnib. It ds
aizo comvenient for the conpectisn of shode
patch, toech-tors, Femote boadeet Smicrophoncs
and similar accessprles.,

{17] EXTERNAL SFEAKER JACK
Fomiral dmpedapce 4 = B Shns. A relacively
large Sire opeeddat  §f 77w digmeter 15 1in-

gtalled iatecrmally eo provide good vrolums  and
tonal gualitics. Howowoer, ohe use of an cren
farger extermal spasakor w011 Further s=nhance
volume and jealityand ther tho readabiiiey of
Incoming A& lphdls.

(L8]

The d-pin connector of poser cahle supnl led with
transeoiver shiould be plogged fh Bora. CoAtect
pther ondof cable to 30V, +10% Sodrce with
tesgative groumd, (fed - plus, bhiack - mlAde, )}
Ir palapity dx socidontelly applied
CO CFafScdliner, prlarity protectior

POWER RECEFTRCLE

ol e

Faversp

dioda sheild casoe flse fn power cable as=cnbl
to blow. Tnapect frapsceiver fof dhy poscinic
thererge , and | F noac, raplace fdzse witl 54 =parc
suppliod 48 an acoessory.

—
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5. INSTALLATION AND OPERATING INSTRUCTIONS

MOBILE IHNSTALLATICHN

Install the mebile mounting bracket supplied with the branszoeiver under the
dashboard in a convenient position. The bracket is designed so that the
angle of installation and fore and aft location pan be adjusted and the

transceiver should be secursad at a position and angle for easiest oporat-
ing.

The antenna Feedline shoold be connected to the antenns receptacle on the
rear paneld.

Power should be connocted to the power inpot receptacle using the power
cable assembly furnished with the transceiver. JIf generator or alternator
noise should be experienced, the direct connection to the battery terminals

with a heavier cable iz recommended. {(Supply wvoltege should be 13.8 volts,
+I10%,)

Conpect microphone to the microphone receptacle on the rront panel.

FIXED INSTLLATION

Rubber Ffeet have been provided on wour FM-2015R to lift the bottom of the
transceiver off the surface underneath it o prevent muffling of the sounds
from the speaker. HNowever, for ease of operating, it is frequently mors
gonvenient for the transceiver to be held so that the fropt pansl tilts up
slightly. The mobile mounting bracket furnished with the transceiver can be
used for this purpose. (Brackets available optionally from your KDK dealser.)

Flace hracket under the transceiver and secure [t to the bracket with
wingbolts.

Connect the antenna feedline to the antenna receptacle on the rear panel of
the transceiver.

Connect the power cable to the power receptacle and the other end fo 4
suitable power supply. (Additional power cable assemblies availakle from

wour KDX dealer.) The use of a good reliable power supply of SAcapacity
iz recommended.

Connect microphone to the microphone receptacle on the front panel.

OPERATING ITHSTRUCTIONS

PREPARATION: -= Confirm that the antenna, power supply, and microphone have
beon connected as described in the preceeding paragraphs. Now set each of
the various switches and controls as follows:

I. FIWER SWITCH ——— LOW

2.  SCAN SHTTCOH ——= OFF

J. WRITESTONE SWITCH —-— QFF

4. VOLUME CONTROL —-- Approximate conter positlon.
£, SOUELCH CONTROL =— Extreme counter-clockwise poslition.
B MODE SRITCH -—-—- SIMP

7. MEMORY SWITCH ——— OFF

8. MHZ SWITCH === Freguenoy to be ossd.

8. I0QKHE SWITCH --— Freguency to be used.
ig. IOKHZ SWITCH --— Freguency to be used.
11, SU¥ SWITCH -=-=- rreguency to be used.
17, RIT CONTROL --- Center, clickstopped position.

CECEIVING: =-- Upon completion of the steps outlined [n INSTALLATION and
SATPARATION above, the METER should light up  iwnen the power sWwitch 1s
switched to [OW, the freguency display shoauld llight up and disclay the



frequency selected and either an ingoming signal or a loud rushing noise
ghould be hpard from the spodker.

1} When an incoming signal i received,; themeter should register an indi-
cation based on the strength of the signal.

2} Now switch the METER switch to the DISC position. If the meter indica-
tion is displaced from the center marking, rotate the RIT control antil the
needle 18 properly centered dn the meter. when receiving a weak sigral,
this should improve the readability of the signal being received.

il When npo signal is being recelved, receiver internal nolises will  be
heard. Rotate the squolch control cleckwize slowly until the poles just
disappears. Thizs establishes the sguelch threshold  and as soon as an in=
coming signal is received, it will override the sguelch and bo heard from
the spesker. Rotating the contrpl further to the clockwise diréction will
tighten the squelch which can cause szome of the weak signals not being able
to override the sguelch and thus pot heard.

PROGRAMMING OF MEMORY CHANNELS: -- This transceiver has the wvery Jlarge
capacity for operation on as many as 1000 chanrnels, Howewver, frequoney
changing to freguently used channels, particlarly while driving, can e
cumbersome. Thus, 4 memory channels have been provided and can be used to
retain such freguently uvsed channels. These channels should be programmed
&5 follows:

For example, supposing that 146.52 and 3 other fregquencies are to be used;

1) Using the MEEZ, 100KEE2, 10KHz and SUP controls sef up 146.52MHs

{2} Sot MEMORY switch to position 1. [As no Frogquency-has previously been
programmed 1n che memory, the freguency display (showing I46.52) will bhe gyp-
tinguished as though an UN-LOCK condition existed.

(3] Operate the WRITE/TONE switch to the WRITE position and then return to
the eenter, QFF position. As soon as this switeh 15 set to the WRITE posi-
tiocn, the LED display will indicate the freguency of 1456. 528z ipdicating
that the freguency has been stored (memorized) by memory channsel MNo. 1.

f4) Now sot the momory switch on position 2. Select the next freguency de-
gired and write in to mengry using: WRITE switch. Repeat this seguence for
memory chanpels 2 angd 4.

(5} Writing in a new freguency in a memory channel avtomatically erases
& Troguency previously stored fn that channel .,

CAUTION: Bwitching the WRITESTONE switch to the WRITE position with MEMORY
ewitch in OFF position will regull Iip the fregeency sobt up ab the time bo-
ing stored into memory channel d. (Thus erasing any previcusly storsd fre-
guency dn Ehat ghannel. )

SCANNING: -— To increase utility of this transceiver; scanning of the J

memcry channels has been provided In bwo modes:

1) With the SCAN switch in the CLOSE position, the memory channels will
be acgnned until coming to a channel with an incowming sigrnal. In this mode
scanning will then stop wuntil]l the incoming signal ceases. Scanning 15 then
resumed until the pext “closed" (occupded] channel i=s located.

2) With the SCAN switch in the OPEN position, memory channels are scanned
until an "open" fiiﬂﬂt‘.‘c‘uplhﬁ} channel i1s found. Scanning is resumed 45  soon
a5 an incoming signal is received on that channel.

3} Comce a desired channel, either odcupled or undccupied, Is located as

e 11 i



a result of spanning, switch the memory switch to the memory channel do-
sired as well as switching the SCAN switch to the off position.

CAUTION: —— Do not transmit with the SCAN switch In the SCAN position. It
shouwld be noted that scamnning will not stop while transmitting in the CLOSE
mode of scanning. {(In the CLOSE mode, the scanner is searching forasig=
nal froem the sgquelch circuit of the repeiver == Juring transmissions power
is removed from the receiver, thus the sguelch circuit is completely dead.)
In the OPEN modé as soon as the P/T circuit is activated, scanningwill stop
a5 the scanner is searching for a8 lack of signal from the sguelch circoit,
thus as soon as power 15 removed from the receiver, scanning coasos  only
to be resumed when power i reapplied to the receiver.

TRANSMITIING: ——

1} Selecting the RIGH position of the power awitch =sets wp high transmit-
ter power output (15 w). Similarly, in the LOW position power cutput is I
watt. Select appropriate power as desired.

2} Depress the P/T (press—to—talk) swikch on the microphone and speak into
the microphone ina normal torne of volce. In the HIGH powor sotting, the
meter should read approximately 8 for an output of approximately 15 watts.
fwith a 57 ohm load.}) Also, the XMT indicator LED will light up whilo the
P/T ewitch 15 depressed.

I) FReleasing the P/T switch automatically returns the transceiver to  the
receiving moade.
[SE OF REPEATORS (TRANSMITTER OFFSET): -- In the SINP (simplex) position

of the MODE-switch, the transmitter and the recelver operate on the same
freguency.

1} Betting the MODE switch to -.6 or +.6 positions offsets the transmit-
ter Frequency 630KNz lower or higher than the receiver froguoncy respectives
ly. Inkboth these positions, the LED frequency readout displays the receiver
frequency continuously. Mode switch positions A, B & C have been provided
for the installation of coptional crystals for pperation on non-standard
fregquency offsets.

2} Mode swikch positicns A; B & C have besn provided for the installation
of optiomal crystals for operation on non-standard  freguency offscts.
Ho-18,/1 kyps crystals of the proper fregoency should be installed in
positions X¥-4, X-5 and X¥=-6 of the transmitter uwpit (Model TX-20I0R) on
page 11. The freguency should be determined by the formala: fF-crustal =
A8 9MHz 4+ F (offset) for repeator up, and f = l1&E.9MHz = F(HET)] ; repeator
down. For example, for 1,080KHz op -- £ = 16.9 + 1.08 = 17.980M5z, TOOKHEZ
down —— £ = 16,9 — .7 = 16.200MHz. Crystal specificaticns are: 33pf shunt
capacity and impedance pot more than 15 ohms,

REPEATOR TONE ACCESSING: == The WRITE/TONE switch is used to superimpose a
tone =ignal on the transmitted signal. Throe modes are available.

1) A sub=apdible tone (67 - 207Hz) is superimposed on the transmitter with
the WRITE/TONE switch Iin the TONE position. (See page | fur adjustmentof
freguency. "A'" type: Eranscelivers.)

Z) "E" type transceivers are set up ex-factory for 1750Hz tone-burst op-
erations. An Ifnternal slide switch on the power supply PCE, selects onRe
of two mxies == either,

al a 0.5 second tone burst is emitted preceeding every transmission,

B} a 17500z tone is transmitted every time the transmitter is keyed
and the WHITESTONE switch is placed in the TONE position.

o3 3 F i



4, ADJUSTMENTS

ADJUSTHMENT OF RECEIVER "S" METER SENSITIVITY:

This meter has been adjusted at the factory to register approximately full
scale with a +Z20d8 (l0uv) signal. When necessary, variable resi=tor, R-57,
of the Receiver PCB should be adjusted. Clockwise direction -- increases
sensitivity, and, counter-glockwise dirsction =-- decreases gensitivity of
MIEET .

10" BALANCE OF DISCRIMIKATOR METLR:

Variable resister R-60 is this adjustment. o readjust “0% setting of the
meter, switch the DISC switch to the DISC position, connect pin P=13 to
ground and adjust R-60 so the needle is aligned correctly with the center
mark on the meter. Remove ground on P-13 after adjustment.

ADJUSTHMENT OF MICROPHONE AMPLIFTER CLIFPING LEVEL:

Variable resister R-40 of the transmitter PCE is this adjustment. Turning
it in a clockwise direction increases output level from the microphone amp-
lifier, Readjust this control if a different microphone is used, or when
microphone inputs appears to have changed significantly. Excessive in—
creasing of amplifier gain will result in increased clipping and increasing
distortion of transmizsions.

-

"G" SETTING OF RIT CONTROL:

Variable Resistor R-Z2 soldered to the ground side of the RIT control on
the front panel (chassis section) adjusts this setting. Apply a signal to
the antenna receptacle of the pract fregquency as indicated by the fropt
pancl LED readout, check to see that the RIT CONTROL is In it's center
clickstopped position, set the S/PWR - DISC switch to the DISC position and
adjust R-2 to align the needle with the center marking on the meter.

ADJUSTMENT OF TRANSMITTER DEVIATION:

Variable resistor R-43 on the transmitter PCH iz this contral. Clockwize
direction —— increases deviation, counter-clockwise direction -- decreases
deviation.. Has been set for marimum deviation of +5KHz ex-factory.

ADJUSTHERT OF TRANSMITTER LOW AND HIGH POWER:

Variable resistor R-5 and R-4 of the power supply PCB makes these ad Justments.
RB=5 = LLOW, F-4 = BIGH,., Clockwlze — increases power, counter-clockwise ——
docrgases power,

ADJTUSTHNENT OF TRANSMITTER POWER METER READING:

Your transmitéer has been adjosted so that the meter reads approximately 8
with a power output of 15 watts inte a 50 ohm leoad. If readjustment of this
setting 15 regquired, adjust VR R-3 on the power supply PCB. Clockwise --
increases reading, counter-clockwise -- decreases reading.

ADTUSTHMENT OF SUP CONTROL:

Variable resister R=-40 of the PLL unit is this control. As this (% one aof
the frequency critical adjuostments donot attempt adjustment witheut proper
experiance and test instruments.

-{8)-



ADTUSTMENT OF OXHZ CALTERATION:

Variable resistor R-40 is calibrating the OKHz setting. As this is one of

the frequency critical adjustments do not attempt without proper expurience
and test fnstruments.

PONE FREQUENCY CALIBRATION:

The tone oscillator located or the power supply PCR is designed to provide
eithoer a 17500z tone burst, or a 67 - 207Hz spb-audible tone superimposed
on the transmitter. Frequency is determined by two condensers, CLO and C2
and variable resistor F=18. Freguoncy rangs coversd by R=18 versus values
of €10 and €% are tabulated bBelow.

10 c3 Freg. Range Remarks
- 004 Tmid AL 1310 = 1900H= "EY type sets set at I750HE
ehrmie it o S ?lﬂﬂz "AY typa sets set-at 100HE
. 268 033 50 - 130H=

_{g}_
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6. COMPONENT LOCATION CHARTS

] _ Vi b
4 “;1 uﬁa -y : X : i &
d o = . s S
RECEIVER UNIT: Model RX-2010
% - :‘i:' 3 — P

TRANSMITTER UNIT: Model TX-2010R

T KDK-DBJ

POWER BOOSTER UNIT: Model PB-2010

PLL UNIT: Model PLL-2010
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8, GENERAL CIRCUIT DESCRIPTIDN

RECEIVER UNIT: Model RX-2010

The input signal from the antenna conmoctor passes through the change-over
relay located on the power supplu PCH and enters the receiver through pins
P-F and F-3. After one stage of r=f amplificatdion bu -Ql, & dwal gate
MOSFET,; the signal 1=z passed on to gate I of g4, the first mixer, also.a
doal gate MOSFEY. The input and cutput ciroyits 1 uses double tunéed r-f
circuits for elimination of cross-— and Intermodulation Interference. These
r=f circuits are further automatically peaked at the operating fregquency
by use of varicap dicdes 01 throogh D4 whichare fed by the avtimatic conts=
rol valtage derived from the PLL clirculit In order bo maintain marximum Sch—
sitivity over the very wide 5MAz band of frequencies coverod.

The lst lowdal oscillator veltage [(127.1 = 132.0858Kz) 15 generabed by the
oo in the PLL module  and 15 applied to Gate 2 of (2, the mixer. The two
inputs are mixed 1im {2 and are therehy gopverted o an ootput of 10.9MHz
which appears at the drain of 02.

The converted signal passes through the mopolithic crystal filter X.F.
which has a bandwidth of +l0kWz/3dB, amplified by the JFET, (3, and fod
to the base of the Znd mixer, 4. A signal from the 2nd local o=scillator,
ol0, is also fed to the base of the 2nd mixer and the signal 15 converted to
the Znd IF froguency of 455KHz which appears at the collector of 4. The
Zrid lewcal oscillator cilireult af QIO lsa VXD (variable crustal oscillator),
and the owtput of this oscillator is veried spproximatsly +5KkHz by changing
the woltage applied bto variesp diode D9, Thisvoltage 15 controlied by b
TRITY |(receiver incremental tuning) control on the Frone panel.

The output aighal from OF I8 applicd to & Aighgquality IS5-pole ooramic Fil=
ter with a bandwidth of +oiiiz/6dB and a selectivity of +12KHz/70d8 and 15
amplified By 5. The cutput of 5 is separated into two parts withone oudjkit
being further amplificd by the meter amplifier, 011, and thon rectified in
4 voltage doublingcircuit, DI0.and B11. This amplified cutpot appears at pin
P=1f which 15 the "5 meter berpminal . The other output from 05 i=s applied
to IC-1 for amplification and limiting ard then to the ceramic discrimina-—

tor, O.0., and D5, D6 for detection. The putput from the detector appears
at pin £=13.

D-gutput from the detector is applied to OI2 and 013 ina JFET differential
amplifier to gperate the diserimingtor moter function and the ouipud From
the amplifier appears at pina P-16 and P-17 for connection to the discri=-
minactor meter switch and meter itself.

Noise from the cold end of L18 is picked up for the sguelch circult and 1s
connocted o pln P14 after First passing through a low pass Filter clrcuil.

The audio output at pin P-17 iz connocted to the froot panel volume gopbrol
and then returned to the receiver PCH at pins P=F amd P=9 and is amplified
Firszt hy 6 and then applicd to the audio power amplifier, IC-Z.The output
from IC=2 is connected to the loudspeaker via pin P-5.

Nalse output for the sguelch clircuit appearing on pin P-14 Ji= returnsed o
pins P-11 and P-I2 after passing through the sgoelch coptral onthe front
panel. Thiz-nodge Ig amplified by IC-3 .and then rectified in -a wvoltage
deubling circunit made up of D7 and D8. The d-c ourput from khis rectifier

switehes trapsistor 99 The d-conutmt Sfrom 00 g fafd po phe I'.-E'EE =E -the
audie amplities, O¢, and miates the anpilripl (50 acfcorodaRpce wWithi the' Soliing
ol tne zguelch caénirol. piE gutpus Gl o 2lse furbher smp ..-'1'1'-.—.f" Ly L
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grid OF and drives the "ROVT LED via pin P=10.

TRANSMITTER UNIT: Model TX-2010R

Audio from the microphone enpters through pins P-17 and P-18 and is fed to
TC-2 after establishment of elipping level by passing throuwgh VR R40. IC-2
is @ limiting amplifier and it's output 1s passed througha low pass filter
with a cuteff Frequency of 3Kiz for wave shaping and bandwidth restriction.
Following this, VR R43 is provided for adjustment of deviation and then
the signal is bufferred by 7 and then outputed to pin P-14 and connection
to the VOO for modulation purposes.

The transmitter signal is generated by a 16MHz band crystal oscillator, 01
and one of the crystals x-1 through X-7. This signal is bufferred by 02 and
then fed to the balanced mpixer, Ic-1. The other input to the mixer
i5 received from the PLL module wia pin, P-9 and pP=-8. These two signals
are converted to the final transmitter freguency in the 144MHz band. This
sigral is passed through 5 tuned rf circuits, LIl throogh L15, with 5 vari-
caps D8 through D12 in an automatic electronic tuning cireuit, controlled
by a voltage from the VOO and insures a spurious free output. This signal
is amplified by & dual gate MOSFET, 032, fed through two more electronic
sutomatic tuned r-f circuits, L16, L17, D13 and D14, Ffurther amplified by
04 ard 05 until an output of approximately 9.5 watt 15 achieved at pins
P10, P=13,

A d-c contrel veltage from pin P-13 (a amplified by (& and then fed to the
source of ©3 varying it's operating point for power control and power shut-
off in case of PLL unlock.

TRANSMITTER BOOSTER UNIT: Model PB-2010

The output from pins P-10, P-11 of the transmitter module are applied to
nins P=1, P=2 of the booster unit and amplified to approximately s watts
by Gl and ©2. HRarmonics are suppressed by a three stage low pass filter,
L8 through L1& and the filtered output is connected to pins P-3 and P-4,
A portion of this output is fed to a voltage doubling rectifior, Dl and D2,
and this d-c voltage is connected to pin P-5 for the power meter and auto-
matic power control circult purposes.

GEMERAL DESCRIPTION OF PLL AND CONTROL FUNCTIONS:

These functions are made upof the FRONT 1P 2 112 BN H:

FANEL CONTROLS, the CONTROL UNIT and fi—"f 28 il
the PLL NODULE. A block disgram ilu- | % Jerfamer | veo | mx —frrans]
strating these functions is shown in Frosuite  sun $- ok EFYHS j o L
PIG. 1. w1 skl v F{eee]
The 127.1MHz output from the VOO (for LI '

an operating freguency of 144.000MHz)  [rwes| [ | W0 |

is fed to the heterodyning mixer and )

ia convertad toa 48Uz signal by mixing FREGUERCY  CoNTROL
with the output froma erystal escilla- SWITRHES

tor with an output of 123.1MHz. This FIG. 1 PLL SYSTEM

signal is passed througha low pass filter to remove spurs and is then fed to
to the programmable counter. The counter divides the input by a ratio of
1/480 achieving a 5KHz signal to be fed bo the phase detoctor.
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The output from the frequency standard i subdivided wntil it reaches 5KR=z
where it is then fed to the phase detector. The phase detector compares
these two signals and outputs a control voltage,. when the output of the VOO
i= lower in fregquency than the subdivided output of the frequency standard,
the, phase detector's control voltage output is lowered. and when in reverse
the VO output is higher than the standard, the control voltage is raised.

This control voltage is fed to the VOO in order to. raiseor lower it's fre-
guency So that it matches the fregquency standard's output. The synthesizer
is said to be "locked" when these frequencies are matched, and "unlocked"
when the freguencies are not matched.

The putput freguency of the synthesizer is controlled by varying the divi-
ding ratio of the program counter. For example, a dividing ratio of 1/400
results in an output frequency of 144.000MHz, and a ratio of 1/500 givesan
output of 145.000MHz. Set-up of the dividing ratie of the programmable
counters in this set is accomplished through C-MOS RaM IC's which provide
4 channels of electronic memory which can be programmed or erased at will
from the front panel contrels. Two B-bit 4 word RAMs are utilized which
provides 4 guch memory channoels.

A scan oscillator is included which outputs a scanning signal to the add-
regs lines of these memory channels and switches the RAMs progressively o
provide full scanning of the memory channels. In addition to contralling
the programmahle counters, the output of the RAMs arealso fed fo the deco-
der IC's which in turn drive the front panel display LEDS.

CONTROL UNIT: Model CONT-2010

FREQUENCY SET UP AND CONTROL: == The frequency control switches estabiish
the dividing ratio for the programmable counters in BCD code which is fed
to the RAMs, TC-7 and IC-8. Pin P-1] of the RAM isz the memory bypass ter-
minal . When this terminal is in the "H" state, input to the IC appears di-
rectly at the output terminpals. Information stored in the memorias are oot
affected and thus the data input (BCD coded) is outpoted to dicdes DI - D4
and from there inputed to the BOD to 7 segment decoders, IC-3 through IC-&,
which in turn provides outputs to the LEDs to drive their segments an
through "g" respectively, and thus provide a display of the cperating fre-
quencies. FPin 4 of the decoder ICs are the "blanking” terminals and ara
used to blank out the displaus when an "UNLOCK" condition exists. An "H"
signal from the PLL is inverted to a “L" aignal by 04 for application to
rin 4 for this purpose. Another signal is fed to the APC (automatic power
control) terminal throwgh D@ to inhibit transmissions when an "unlock” si-
tuation exists. In the same manner, diodes D5 and D& inhibit the trans-
mitter when frequencies in the 146 through 148MAz bands are selected. E
type transceivers only.) Diode D4 is provided to pull back tha VOO Fro—
guency to a controllable range whenever the V00D freguency rises begond
controllable limits. This is accomplished by lowering the woltage on the
T.V. terminal,
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MEMORY: — When the memory switch is borped to the MERORY position  frop
the OFF position, an input 1s apeplied to the address terminals, pins 1 ami
23, of the RAMs, IC=F7 apd I0-8, through the switching transistor, 2. Torn-
ing the Write/Tone switch to WRITE at this point changes the veltage on
pin 2 of the RAMs (the "Write" terminal) from "L to "H". Pin 11, the MB
terminal also becomas "W" and thus the ifnput signal 15 written in (stored)
in the memory chanmel seleocted, by the memory switeh, and is also outputed
rom the output terminals of the RAMs. Operating modes ofF the RAMs are 11-
dustrated in Table I.

i CONTROL IWNPUT
il i | e | OPERATIONAT, MODE

2l n e

Data input appears at output,
memary content does not chango.

Data input is stored In memary,
also appears at output.

Wrtinq-.ﬂr i= r':nrr:rhihftﬂ-zi’. ard
memcsry contents is owtpoted.

TAELE T RAaM IC OPERATTONAT MODES

SCANNING : == If=1 is5 the sgcanning osc- .
illator and is a (UAD 2-Input NOR 2 = 5
Gate It which operates as a multivi- RS e 07 e e e LI -:T
brator together with IC1-3 and IC1-4, ol [ :

and cutputs pilses {n dccordance with e

W I T el EIE ] -
.
-

the time constants established by R3 BB " l 7S L)
and €2. This pulse drives flip/flop  habL B e b
IC0-2 whose ocutput switches the address “’{E' i (8T

lines of the RAMs, thus scanning the T -

memory channels. A sigral from  the

receiver sguelch circuit is used to FIG: 2 SCAMBIING

control the mulbivibrator ICI-3 through
@i, ICl-1and IC1-2 controlling the starting and stopping of the multivibrator.

During scanning, switching trapsistor 02 prohibits memory and 03 prohibits
“writing."

PLL UNIT: Model PLL-2010D

The transmitter and receiver local oscillator sigmal, 127.1 - 132.095MHz
is generated directly by a 2elf oscillator, the VCO. ThisisQ2,a J-FET and
the frequency of oscillation is controlled by the valuwes of L2, C5 and the
varipap diode, D2.

A control voltage is cbtained from the phase detector @nd applied to D2 to
vary it's capacity in order to achieve a stable output freguency. Another
varicap, Pl is in parallel with this oscillater circuit through C5 which
is fed the modulation signal received throogh pin P-2 of the module and by
varying the woltage on Dl achieves direct freguencu modulation of the VOQ.
cutput from the oscillator is fed through Cl1 toa cascode isclation ampli-
fier, TC-1 and is outputed to pins P-4 and P-5 through switching diode D4,
as the lst local oscillator signal for the receiver, amd also throughdi-
ode D5 to pins P-6 and P-7 as the transmitter local oscillator output. The
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output from the VOO i1s also fed through another cascode awplifier TO-2
through €21 and is then applied to the mixer, IC-3. @5, a VX0, (variable
crystal oscillator) osciliates at a freguency of 13.677M8z which dstrip-
Ied by O4, agaln tripled by 03 to achieve an output of 123.100MHgz. This
output is fed to the mixer, IC-2 to mix with the VOO signal to obtain an
cutput of 4.000 - 8.99584z. A varicap dicde, D7, together with L9 controls
the frequency of oscillation of the VXO. VR R43 controls the voltage app-
lied to D7 and thus its capacity to set the VX0 at exactly 123.105MHz., VR
R40 changes the voltage on DF by 10 volts when the 50F swikch is operated
to change the VEO frequency to 123.100MHz and thus change the output of the
mixer, IC=2 from 4.000MHz to 3.995MRz and thus change the last digit of the
operating freguency of the bransceiver from OKHz to 5KHz. The output from
the mixer IC is applied for wave shaping to transistor @2 through a low
pass filter to remove spurs. The output from 02 is applied to the programm—
able counters. However, as the MC14569 RAM units have a maximum operating
frequency of 8MHz only, this outpot is divided by 2 by a high speed C-MOS
flip/flop, IC-8, to obtain an output of 2.000 - 4.4975%Nz for applying to
the programmable counters through the RAMs. IC-7 iz an LST with Z digitas of
BCD programmod counters which is wsed for the 10KHz and 100KHz digits of
freguency control, and IC-& has a programmable counter which is used for
the MHz digit. IC=-6 is an LST containing a programmable counter, & phase
detector, dividing circuts for the freguency standard and the programmable
counter is connected internally to the phase detector. A fregquency stan-
dard, IC-4 and X2 generates a 4.000MHz signal. Tkis is divided by 8 by IC=5
to obtalin a 500KHz standard. This signal iz fed to the Iinternal divider,
of IC-6 which futher divides It down to 5KHz. The phase detector compares
SEKNz subdivided output from the programmable counters and the 5EHz standard
signal and detects whether the phase difference is advancing (fregquencu 1s
high) or retarding {(freguency is low), and outputs an "H" or "L" signal
from its output termimal, pin I13. This output is inverted by transistor
@6 and applied to D2, the VC0. This control voltage is also outpuoted from
tie module through pin P-1 for automatic electronic tuning of the receiver
and transmitter modules. A second phase detector 1s contained in IC=6
which outputs an "Unlock" =zignal to pin IZ2. This signal is d=-c amplified
by transistors 07 and (F and is psed for transmitter inhibitingand display
blapnking through module pin P-9.

The interior structures of I0-6 and IC-7 is fllustrated in Figs. 3 and 4.
Dphl Doad Dpad Dphd OTL-& CTL-B Updl 0sB7 OpRd Opgd

3 a4 5 E 3 18 11 IE |3 14
I T [ -] ]
: Vai=Pin 16
Ernary 10 Johnaen = s = PifcH
CIERE T
T OTL= ' =dm Birary G
| ETL="1' =i BED Loun
11 |
11+ (N | 1
. EEE-"E.-H:F = (oo, A 1 BCO/Bnary -
L "l YO B PE synohronous pounter | L
Jdotinson Counter - -
I "
| |
Pressl Enahles | PEait

F Fo—
& lincluding early zero detection)

FIG., 3 MC 1459 BLOCK DIAGRAM
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FIG. 4 MC14568B BLOCKE DIAGRAM

POWER SUPPLY UNIT: Model P5=2010

Ther power suppiu modiele sontains a 10 volt regulated supply, the antenna
changeover relay, power output control circuitry, trapsmitter powsr meter
control and the tone oscillator circuits.

D= input to the module enters through the CH terminal apd is regulated by
the AVR IC, IC=1. The 10V pubput Ffrom the regulator 13 fed o the
respective circults through current booster traneistors, o2 and 9l. VR R3
in this mrdule, contrals the reading of the transmitter power meter, B4 the
the trapsmitter outpuc in the HIGH mode anpd RS, the transmitéer oubpad in
the LOW mode.

IC=2 is the tone oscillator. It's froguency is determined by valuesof R17,
Rld, C9 apd Clo. It's output Iz applicd to the microphone input termipal
through transistor, 03. Operating mode of the osgillator 1s controlled
hy slide switch, SWl. These are,; a) 4 continuous tore emitted while the
WRITE/TONE switch is in the TONE positien, or b) a .5sec pulse transmitted
procoeding every transmission, 1.8., each time the microphone P/T switch 1is
aperated. a) is for sub-audible tone system —— leave Write/Tone switch in
TONE position for duration of the contact and manually econtrolled Eone
burst —— pross down on P/T switch and then operate Write/Torne  switch to
TONE for approximately ] second and then roturn to off, and b) iz for auto-
matic tome burst —-- Ieave WNrite/Tone switch in TONE position for duration
ef the contact.
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GEHNERAL

FREQUERCY COVERAGE:
SEMI=CONDUCTINRE ¢
MEMORY CHANNELS:
SCANTING

FREGUENCY STARILITY:
TEMPEHATURE HANGE:
POWER SOURCE =
CHOLNDING 1

ANTENXA INFPEDANCE :
CURRENT CONSUMPTIION T

DIMENS TONST :

TRANSMITTER

FREATENCY COVERAGE:
TYPE OF EMISSIONT
FrWER OUTPDT
HOBULATTON CIRCUIY:
NAXTHUM DEVIATION:
SPURTOVS EMISSTONS:
NTCROPHONE ;

HEPRATOR  TONE ACCKESS:

RECEIVER

FREQUENCY COVERASE:

TYPE OF EMISETON:
RECEIVER LIRCUIT:
INTESMEDIATE FRENIENCTES:
RECETVER SENSITIVITY:

SOUETSH SENSFTIVITY:
BANIW TN
SELECTIVITY :

IMAGE HATION

ALDIG RITTUT -

ACCESSORTES

——ta

I8d.000 — 14z 955852 in b¥Hz steps (1060 channels)
FET = 7, Pransistors = 30, IC - 23, Dipdes — 71, Thermistors — 1
4 Clarse]=s
Scanning of above { memory channols for open and cloged channels
Aatter than ,002%
=205 = 450
B 17.00 == 15,.5p
Negative ogroond
S0 ohms nominal (ombalances? Feed)
Racelve, no signa)l -— less than 9.4A
" mAX. oubt = Ieas than 2.734
Frangmit == [fess= chan 38 (digh outpuot)
Less than .58 (IOW, sot to 1 watel
!B0wae (186) wide, &0mm high and 195nm (240) deep.
{Figures in parenthesis protruding poings)

144,000 - 148, 0008 e 10 SKNE steps (e NOTE [ bodow)

P

ISwatds fRICH), [ watt (LOW)

Aractance Modulation (direct varicag F8 of YOO)

+SKN=

Nore than BNEE dewn fronm carrier

503 ohes, press-to-talk, dunamic microphono

Adjustable 67 = ZO7HE or 1310 = 18008z (See ITE 2 below)

I4&d.000 — 145 . 998MHE in SXNNg sStaps
F7

Dodhle Sypcrhotoradyne

Ist = 1E.9MAE, Fnd - 455KNx
B=trer then 3154 S/ at JoV

iss than o d5py for 2048 guiceing
Batitear than 00 2el

+EXNE [6dR down)

#12KHz [FO4E down)

Batetar bthan 70dR

More chan 4 wates (4 choe Iead, IER:, 10% TaD)

NICROPHONE . dungmic type, S000 chms with F..-"T: switoh
POWER CABLE, with fuse holder and 2 preong metal conneckor

SPARE MUEE, 5B

EXTERNAL SPEAKER PLUG, miniature phane plug tupe
MOURTING BRACKET, with mounting hardwars, stc.
TWSTRIACTION MANUAL, with circueit diagram

BOTE 1. “A" type sete, full SMHz tranemitter coverage
“"E" type sets, transmit 144.000 - 145.995MHz only

HOTE 2. “A" type sets tone oscillator set at 100Hz at factory
"E" type Bets tonc oscillator set at L750H2 at factory
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MODEL : FM-2015R CIRCU

OVERALL INTERCONNECTION Schematic Diagram(Chasis Section)
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