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1. GENERARL FEATURES

The FM-2033 continues the KDK traditiom of
cbtaining maximum operating features whila
retaining ease of operation, all in a emall frent
panel and owerall package size, The KOE design toam
achieved this by calling on their many vyears of
experience in designing compact, VHE , motri le
transceivers. The maximum wse of multi-funcbicnal

controls with co-axial knobs — rather than &
profusion of push buttons, and, in-house developed
EICFOPTrOCEssar Brogrammi ng provides a uaricue

control Ry REEm strassing "ayes-on-the-road"
operations to enhance driwving safety.

NOTE This manual iz written for the (A}
version of the FM-2033. Where information differs
for the (E) version sold in  most European
countries, information is added following an
asterisk "*°.

1. USER PROGRAMMABLE FUNCTIONS

Bagic operating parameters can be re-set by the

usar by changing dJiodes located on a compact,
plug—in, INITIALTZATION mclule. These are:

a. Dialing steps, 2.5 - 40KHz. Set at factory to
SKHz, "12.85KH=. (In multiples of 2. S5KHz.)

b. Low  freguency band adage (LPBE). Loweet
traquency for tranemit and receive. Can be set
142.00 - 155,00MH=z, Set at factory to 142,00MHz,
144, 00MHE.

L= Transmit high frequency band edge (THFBE).

Highesk Lransmit freguency, MHOTE: Actual highest
frequency is one step below limit set by THFRE
mattrix. Cam be set 142,00 - 156,00MH=z, Set at
factory to 150.00MHz, *146,00MHz,

d. Receive high frequency band edge (HFBE]. Can
be set 142,00 - 155,00MH=, Set at factory to
150, 00MHz, *146,00MH=z.

. Offset freguency (for * offset mode). 100KHE
= l.GMHz. In multiples of 100KHz. Set at factory to
BOOKHE,

£. Programmable DIAL EDCE mode. Dial operation
moda at LEFCE and HFDE can be s=t for “wrap-around™
wr “non-wrap" mode. Set at  factory Lo “non-wrap”
mode,

2. SPEED BEUFION

Speeds up dialing rate to 100KHz for rapid dialing
to a widely separated froeguency.

3. RIT (Receiver ipcremental tuning)

A digital RIT to shift receiver only in 1KHz steps.
Max shift * 1 dra@ling =tep. Oparates in all modes;
VFO, MEMORY and CALL.

4, REVERSE DBUTTON (DIAL KHOB)

duplex transmit
AxB duplex

dial knob to monitor
in + offset and

Push  on
channels. Operates

=Ly

modes, Alss, RIT.

B PROCRAMMABLE BAND SCANNING

Band scanning limils are [reguencies written in ©o
memory channels A3 and #10. Any portion or all of
total freqguency coverage can be agelected. St ab
Factory to 144,500 and 148,500MHz, *145,500MHz,

B, TWO MODE SCANNING

Scanning in busy and open modes permits maintaining

wiateh on busy channels as  well as  searching  for
vacant channels.
Ty ELEVEN MEMORY CHANNELS

CALL memory plus 10 memory channels, Mopory
channels in two groups A and B, Groups A and B may
ke scanned separately or in total as ==t by monory
mawle switch. Im AxB mode memory channels 1 = B are
set for receiving and transmitting on corresponding
channel & - 10, Permits memory of 5 non-standard
cffsct frequency paira,

MEMORY information includes transmit offset +, = or
simplex as set by memory mode switoh.

8. INTERNAT MEMORY BACK UP NICAD BATTERY

811 memory channels and dial frequency data
retained by internal back-up NICAD battery. The
battery is autocmatically charged during operatien
of transceiver. Memory contents are retained even
if the transceiver is disconnected from power
BOULTE ,

* LCD FIVE CIGIT DISPLAY

Front panel LCD display for for yood visibility dn
bright sunlight. Pive digit display for indication
down Lo 100Hz digit providing full read-out of
12,5KHz channel spacing frequencies.

L0, WO MODES OF MEMORY CHANHEL IMDICARTION

Memory channel number, or frequency, as selecled by
functicn switch,

11, CALL CHANNEL

Extra MEMEE for storing fraquently used
frequencies. Instant recall by a £lick of funsticn
switch. Etored frequency can be changed by dialing
up naw freguensy, sctting function switch to CALL,
and pushing WRITE switch,

1z, INTEENAL PLUG IN TONE OSCILLATOR

Switched on by pushing TOME button, 20336 - OTCES
encoder (Tunable, set at 103.5Hz ex-factory.! 2033E
= 1750Hz cryetal controlled tore burst. Can be set
to provide manual controlled centinucus tone, [Sew
7.1, page 12,



r.8 DFERATING CONTROLS AND INSTALLATION

2.1 OFERATING CONTRCLS AND FUNCTIONE may be skipped to spesd up scan repetition rate.
Store lower band edge frequency in memory to be
This section describes functions of various knobs, skipper], For example 142,000, *144.000.

awitehes, indicatore and connectors on  front and
rear panels af the FM-2033. Photographs of panels

are numbered ideptically with the paragraphe. {4} DISFLAY LCD
Shows freguencies in five digits in DIAL, M=-FR and
{1} FURCTICN SWITCH CALL positions of FUNCTION switch (1), Shows memory
number in M-CH position. (Changes tc show frequency
Ewitches function of DIAL, (2}, whan a new frequency is writtem in to memory and
relurns Lo memory nunb=r as soon as WRITE button is
YPO  Dial xnob (2) selects frequency. (Dialing) releazed. )

M-CH Dial krab selects memories. Display (4) shows
memory nombers.

M-FR Di1al &rob s=lects memories. Display shows (§:7] EECEIVE LED
mencry frequencies.

CALL ©Call channel selected and dial disengaged. Lights up while signal being received. (Receiwver
unsquelched, ) —_—

Electronic alarm beepe at lowest and  highest .

freguency, lowest and highest memu:ies, also upon N

reaching channel edge for RIT. (@) TRANSHIT LED |
Lights up during transmitting. (Lights up at band

[2) DIAL KNOE (AND REVERSE SWITCH) edges but transmitter inopecative to prevenl an
out-of-bard transmission.)

Knob diale frequencies or memories as selected by

FURCTION switch (1) and RIT button: |
{7 EIGNAL/POWER IHDICATOR

a., In 5KHz steps, ®12.5KHz

b. In 100Ehz steps whem SFEED, (17), engaged. Dual Eunction bar type LED meter to show relartive

o. lKkHr steps, receiver only, when RIT, {16}, srrength of incoming signal AND transmitber output.

engaged.

REV switch when pushed. Reverses receive and (8) HICROPHONE CONNECTOR

transmit frequencies for cffset and RIT (for both L R

the * offset and AxB cffset modes.) Connector for microphone, Includes 13.B wolt  power
aource for KDE TM-2 tone encoder microphone.
(Mw=100 UR/DOWN  microphone provided in S

{3) ECRAN SWITCH countries, in which case the TM-2 may be opticnally
available from distributor or dealor.)

BUSY: CScanning skarta. Stope upon reaching channel

in use, Besumes scon as channel cleacs. To resums

seanning while signal continues, step up =11}

channel using dial knob sz microphone UP button. (o) HIGH LiW EUTTON

HOLD: Center, scanning "off" position for manual Selects transmitter output power. HIGH, 25 waltsy

ol 1oM, S watts. Both can be reset for intermediate
values, Do not et at less than 5 watts,

DPENs Scan starts. Stops  upen mchiﬁg":“;“" 2

channel. Rusumes 68 Soom. &5 BIGHAL — - N TR 2 1t R ———— e

channel. To resume scanning while channel continuas -.__-“

yarant, atep op one channel using dial knob or Selects tone for repeator use. Type of T

operation set by plug-in module. TONE-Z033A: CTCSS
- freaquency varied by internal trim=-pot.
TOHE-2033E: crystal controlled 1750HE tone burst.
(See page 12 [or manweal tone comtrel.)

microphone UP button.

WOTE: In units supplied to certain countries, a 3
gecrmd delay has been built in to SCAN RESUME. In
such wnits, the OFEN ecan Esature is inoperative.

{See paragraph 7.%, pags 12} (11) BQUELCH CONTROL

Ty poie r_\f‘ scan set by FUNCTION SWITCH, (1), as Habie S iel e, mad med (B e N A L oord e irins
Pt Should be =set at point whera noise ia  just

r = squelched out when advanced in a CW direction from
YPO: Band scan. Scan limits are freguencies sel in A pomition. ‘

memories 5 and 10. Scans between these two freqg. ¥
Band scan increments are same as dialing steps.

{12} OFFSET EWITCH
M-CH: Memary acan., DISPLAY (4), shows memory no. —_———

& ' Eimplex, Transmit and receive on same fregq.
M-FR: Memory scan. DISPLAY (4), shows memory Ereq.

+ Transmit S00KHz above receive frequency.
SCAN SETP: In memory scanning, unwanted channels ;

-[(2)-
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FRONT PAMEL
- Transmit GOOKHz below receive freguency, used for storage of frequencies to be wsed only
temporarily.
DISPLAY (4], switches betwsen receive and tranemit

frequency. Amount of offset re-programmabls by
changing dicdes in INT-2033 module. If offset
exceads upper or lower band limits, display shows

====-= ag soon as PST is keyed and cannot transmit,

(13) VOLUME/POWER CONTROL.

Volume inoreages as knab turned in a CW directlon,

Fush knob toc turn power on. Push again to burn off.

L4l MEMORY MODE SWITCH

AtB  Selects all memocries, 1 throegh 10,
A Selects memories 1 through 5
B Galects memcries & thraugh 10

AxE  Doplex using memories, Receive on memories 1

through 5 and transmit on cocresponding 6
through 10, DISPLAY (4), switches between receive
and tranemit frequencies,

(15} WRITE BUTTCH:

Push to write degired frequency to CALL and memory
chaniwels,

PRIORITY WRITE-IN: Pushing this button while in VFU
wode of function switch, will  write dialed
fréquency in to memory #1. Soggest mewory #f1 be

={31-

{lo) BRIT {Receiver Incremental Tuning)

When engaged, DIAML (2} and UBR/DOWHN buttoms (223
{(23), ehifte reeeiver in 1KHz eteps, Operates in
DIAL, M=FF and CALL functicns. Maximem shift + one
dial step.

NOTE 11 When RIT engaged, RIT may be cleared and
receiver returned to center by sawitching FUNCTION
switch (1) to other position momentarily, then
returning to original position.

NOTE 2: RIT must be disengaged in order to DIAL or
select memories.

{17) SPEED SWITCH
Increases dialing rate to 100KHz per step. Use for
rapid dialing to a widely separated frequency.
{This functien imoperative during band scanning.)
(18) ANTENNA CONNECTOR

50-339 type. Will accept
threaded plugs.

both metric and inch

(13)  DC CONNECTOR

Receptacle for conmecting DC 13.8 volts. Use cable
supplied with trangceiver. Connect red lLead to
positive and black lead to negative terminal. tUee
only Th fuses,



(18)

(207 ENTERMAL SPEAKER JACKE

A mini plug to fit this djack is included ae a
standard accessory.

{21) BT [(Preoss to balk] SEWITCH

Press to Key transmitber.

{22) DOWM BUTTON

A momentary push wills

&, WFO: Lower froguency by one step.
E. H-CH: Select next lower memory. Also M-FH.
c. RIT: Lower [reguency by 1EH=z.

If button is hald dewn, above action ropeabs,
slowly at first and then faster, wntil button 18
released or maximum RIT ashift is reached.

({23) UPp _BUTTONM

Same acticn as  down button  except  direction of
change is upwards.

{24)  TONE ENCODER DUTTONE

These buttons transmit standard telephone dialing
tones. Prequencies are as shown below. Fashing
butbtens, keys transmitter and not necessary to hald
down BJT switch, (20), Tranamitter continues to be
key=d for abeut .7 seconds after bubtton released,
permitting smooth key-in of a sequance of numbers.

LOW TOHES HIGH “TUNES

—

130w | 1336 | L447Hz

852
941

g |

[—333.

|| [
1| |un | e

MTE: Where DM-100 is standard microphonse provided
with the transceiver. the TM-2 may be optionally
available from distributor or dealor.

SEIE

REAR PANEL

(2L}

TH=1

(158)

(20)
e
[22p423)
|
Dik- 100 MTEROPHONE
[22) {23}
n— -

TOME ERCODER MTCROPHONE




MEMDRY MODE A+B

MEMORY MODE ““é___j

v MEMORY MODE A
v v v v
ten | |2ch | |3eh | |4ch | [Sch | [ech | [7eh | {Bch | [9ch | {10ch| [cALL

1 S E e
MEMORY MODE AxE

O

APRIORITY WRITE-IN 4

SR WA O - _ 2

BAND SCONNING A

FUNCTIONAL LAYOUT, MEMORTIES

2.2 ¥ CHAMNEL RELATTONSHIES

i1} CALL CHANNEL

Dial desired freguency. Set FUNCTION switch to CALL
Pueh WRITE button.

(2]  MEMORY CHANMELS

Dial desired [regquency. Seb FURCTION switch to M=CH
and eelect desired memory, Push WRITE button.
DISPLAY will change to i Lacted f Faquency
signifying the fregquency has been writtem in. As
s00n a5 write button is released, display will
return to showing memory channel number.

{3} BAND SCAN LIMITS
Desired upper and lewar limite for band scanning

sheuld be written in to memories #5 and 10, HNOTE:
When designating the highest frequency as the upper

limit, uae fregquency 1 step down fErom the HFBE,
i.m,, 1if HFRE=143.000 then us=e 148, 995MHz
*145,3875MHe.

idl] ECAM SHTD, MEMORY SCANNING

Redusing numbsr of channele ocanned  increases
relative speed of scanning. Thus scanning in the A
or B mode is twice as Fast as scanning in the A+B
mode. Speed can be further increased by remiwving
unnecessary channelz from scanning eequence, This
is accomplished by writing in the LFBE frequency to
the unwanted memory, i.@., 142.000, "144.000MH=z,

{5 ENTERING OFFSET MODE T MEMORLES

Belect desired frequency inm VPO mode. Sect FUNCTION
switch to M=CH and select dezired memory channel,
Eet mode switch to Simplex, + or - as desired. Push
WRITE switch,

-

(6) ENTERING OFFSET MODE TO CALL MEMORY

Select desired freguency in VFO mode. Set  FUNCTION

-(5)-

switch to CALL, Set mode swikbch to Simplex, + or -
ag degired. Push WRITE switch.

2= 3 MOBILE INSTALLATICN

(L) Ingtall mounting bracket included with wnit
under dashbosrd or convenient location using four,
4 % l2mm, self tapping screws located in samll
plastic bag in microphone carton. A 3mm hols should
be pre-drilled to use these self tapping screws,

{2} Mount the transceiver in bracket uosing twe
black thumbacrews provided, Select best angle of
installation for easy operation. The bracket, while
very simple in design, is very flexible to match
various mounting situations.

(3} Connect antenra feed cable to connector on

rear panel., The S50-23% type connctor will accept
both metric or inch threaded plugs.
(4} Connect redfblack cable packed in wicrophone

carton to power source, Eed lead 18 + and black =
{negative ground)., These should be connected to

point  wWwith Jlowest possible  impedance such  as
directly to the battery, or as a 2ml choice, the
Fuse box,

(51  Plug mike into connector, (#) on front panel.
o-2yd FIXED IMSTALLATION

{1} hubber feet are provided on the bottom of
unit, It is freqguently easier to operate if the
unit is placed eo front panel is tilted upwards, An
exbra mobile bracket can be used for thiz as  shown
in the cover photocgraph.

(2] A good battery or regulated power supply of
sufficient capacity should be ussd, A power supply
of inrsuficienl capacity may result in damaging the
Eransceiver.

(3] Por other information, refer to paragraphs 3,
4 and 3 of the preceding section,
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4, INTERHAL VIEWS

MATN CINTT

VB1(MIC LEVEL} VRE{RM)

VRT(SCAN CT)

L7
L11
L& - s
| ' Lo
LA I VRS { LOW)
VEZ{ DEVIATICON) LU
VRA(HIGH »
—yrl
VREI ([ TONE LEVEL) ye
TONE UNIT
Ea UNTT — ¢ - R
T VIEW SHOWING MATHN UHIT WITH 2033A TOME HODUOLZ
CONTROL UNIT
INITIALIEE UNLT
EATTERY
PLL UNIT = .
¥ %3
W2
VRS (TX f0O)— SIS
VRS (TX AL) él,, L1
VR2 (RX £0)—maes
VRl (RX RIT)——taem= L&
it L7
y i L1l
BA DNIT— L10

BOTTCM VIEW SHOWIMG PLL AND CONTHOL UNLTE

-{7h=
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5, CIRCUIT DESCRIPTICH

5.1 RECEIVER

BF AMPLIFIER: -— Signal from ankenna connector 18
fof through lew pase filter, Lo, L5, L4, ©20, €17,
rlE and C1% and is applied te connector J% of MAIN
unit. Signal ia then amplified by MOS-FET p&. IT
then passes through a I-slage electronic asbo taned
eirsuit LS through L7 and D4  through D6, This
carcuit Keaps sensitivity constant ower  bhe wide
hand coverage, alsc hkeeps  oub  unwanted signals
Signal ie then applied to gebe of Q2.

18T MTEEE: —-— The 130MHz band injection voltags
Erom Lhe VOO 1e input through eemnector J7  aond  is
applied to source of mixer, R7. The 10.7MHz cutput
from the mixer is cHtracted from drain of Q7.

S

through a combination of twe monclithle crystal
filters, XF, with s selectavity of t1SKM=/34B, and
LO filtering, 08 and L9, to further attanuate
adjacent channel interference, It is then amplified
by 0&, and passed on te next stage, IC4,

2MD MIXER THROUCH DETECTOR: —- TC4 45 & one chip
multi-purpoge LET. TE contains the Zod mizer, Znd
local oscillater, IF amplifier, limiter, quadrature
detactor, sgueleh ooise amplifiar and mating
circuitry. Very few gxtornal cemponsnte are ngacel
improving reliability. The 1=t TP signal inputa to
IC3 from pin 16 and is mixed in the 1C with the 2nd
1acal csoillator signal. The Zod Lod. ig contralled
by orystal ¥, connected betwesn pins I and I, A
converted 4%5KHz signal mppears at pin 3 and is fed
thromgh ceramic filter, CF, with & pasa-band of
+=HEHE S 3dE. It re=entere IC3 throwgh pim 3 and i
amplified and limited. Treated signal aoppears at
ping 7 and & and la demodulated by the cosmbination
of intsrmal L8I circoitry amd guadratwore osil, L5,
pemadulated audic appeare at pir 9 of IC4.

AUBIG  AMPLIFIER: — Audic, from pin % of IC4,
is appliad t& pin 7 of TC1, and passes through  Lhe
de-emphasis circuit in IC1l, IL re-—appears at pin B
of IC1 Fraom whers it ia taken to front pansl volume
control, It is st to Fropes Loy t&@, sl
and then connected to pin 2 o ICT. I‘.put
IC4 1a taken from pin 3 and connuwcled Lo the
spaaker via Lbe external speaker jack.

SQUELCH CIRCUITEY: -- The demodulated signal Ezcm
pin % of I04 is conneoted be pin T of 103 Erom
where it iz connected to the inleroal  low—pass
filter and sgquelsh esntroel cirpeitry. Fronkt pancl
agueleh control is esnnected to pine 1 and 4 of IC3
and 1= used o set agquelch threshold lewels,

"5" HMETER CIRCUITRY: —— The signal for the meter 18
taken from cutput side of ceramic filter, <€F. and
applied to pin 1 of ICS5, where it is amplified and
than cupot fzem pin b. It i3 rectifiad in a voltage
doubier circeit, D10 and D%, seb for et Lk
sensivity by VRO and is connected to pin 2 of ICL
of the DISPLAY unit. This signal is A/D  converted

1ST IF RMPLIFIFER: == The converted signal e pasaed

Erm JE- i appliad to ICl of t‘h.a rear panel power

=(8)=-

by IC3 which drives the LED bar-metar, D3,

BCW LED CIRCUIT: - The sgquelch suting signal ak pin
13 of IC4d of the main unir ewitchee transietor @9
te drive the BCV LED, T, of the DTAPLAY unit. LED
lights wp when squeleh opens,

SCAN CENTER DETECTOR CIECUIT: - This transceiver ig
designed to operate an channel ateps as  close as
2.5¥H=, If SCAN control relied selely on  incoming
sx1gnal, scanning may stop prematarely bafore
reashing center of channal, The rcenter detector
prevents this in busy modes  scanning,. Oukput from
detsctor and RECY LED are fed to an “AND" circuit ao
seanning halts only at center of channel. & aignal,
(4w tlvi, is obtained from pin 9 of IC4 and is
oonnected Lo pins 1 amd 3 of IC6. 106 ocutpubs an
inverted signal at pin 3 only whem its input is 4V
*1V. This is commected fo pin 1% of  the RISY
conkeal. Dukput from controel i at pin 01 and 18
corecled Lo pin 9 in an AND cirowit with  the ROV
signal applicd to pra H, Cotput appesare at pin 10
anly when both pios 3 and 8 are high which is  wsed
to contral seanning. Centor detector is not used din
OFEN scannimg, Pin 12 is s=st to L. lewsl, =so
Scanning s controlled orly by the ROY LED signal,

5.2 TEANEHMITTER

MICROSHONE AMBLTETRR: = Audic signals fram the mike
are adjusted for level by control VBRI on MAIH unit,
Tt is amplifisd by 121 and shaped by pre-eophasis
cirvenit ard limiter wvaing actiwe Zilter, [IL2. VR2
sats deviation., This awdio is connected to PLIL wnit
through connector J6 and is applied to A0 of FPLL
to froguency modulate the Voo,

TRANSMITTER EXCITER STAGES: == The WI0 signal from
the PLL is input ehrowgh J7 and after switchimg by
DT i= amp]ified by transistars D4 and 05 ko about
«5 watts, This is output through connector, J9

BOWER AMPLIFIER: —— The output of the MATH wunat

= Wnﬁﬂ" wakbts.
I8 QULEUT PASECS :hr:ugn antennza  awitching dicde
pi and then throogh the low pass filter, Ld - LE,
15 - Q17 and C20 to Pemove harmonics. It is  than
ponneted to the anlenna connector.

AFC [AUTEO POWER OONTROL): - A portion of the subpot
iz sampled by diode D4 which provides a rectified
output from pin 10 to J5-1 of Main Unit. Rigrnal is
fad through the Hi and Lo power pontrole VE4  and
VRS and ig then amplified by transisters Q1 through
23, The amplified cutput controls supply voltage b3
transistors g4 and g5 [o achieve power control.

Transmitber stop cigqnal from l\’.‘F‘lJ :i; applisd to  APC
throwgh J8=3 and lowers woltage supplied to Q4  and
05 effestively stopplng Cransmission. ",
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.3 PLL SECTION PLL CIRCUITRY: -— IC2 i8 & one-chip LSI containing
the standard freguency escillator and divider,

Voo CIRCUIT:; —— The VOO circuit is [ormed by L1, D1 phase comparator, programmable divider and dats
and gl. It is sot to the 130MEz band for receivimg. latch. The standard iz conteelled by crystal X3
D2 sets it to the 140MHz band for transmitbing. VOO cornected between plns 2 and 3, Signal is  divided
output is bofferred by 02, Q3, and iz output From by 900 as set by data applied te pina 4 - 8, Lo
Jl. VOO freguency is controlled by applying a ©DC ebtain a 10KHz stardard. Converted output frem pin
voltage te varicap diede (1 locking VOO in to PLL, G iz applied e pin 2 and is divided occording to

data from CPU applied to pins 4 througk &, Divided
signal is fed ko phase comparator with  10KH=

PLL LOCAL OSCILLATOR AND MIXER: == PLL L.O. is a standard. A pulse is output from pin 15 which
Vxd, 0d, X2, and Q5. Frequency is set by varying relates to phase difference between the  two
voltage on D4 by control, VR4, RIT woltage Cfrem signals, Pulse is penveorted te de by active low
computor via J9-3 i=s applied to 04 throosgh YRS apd pass filter Q8, 09, and is used +to contrel YOO
varias EQ in 1KHz etape. frequency ag wall a2 reoceiver electronke tuning

cirewits, ¥ oltage, TV {Tuning Voltage), is output
For transmitbing, VIO is X1, D3, 05. Freguency is via TP, Pin 13 outputz an  "H" leye] during PLL
set by varying bias on D3 by WVR2Z. A fine tune unlock and swilvhes QT to lower the supply voltage
control voltage from CPU (for 2.5EHz and SKHz on Q5 to stop output from the VOO, i

stapel via J9-3 ias ast by VR1 and applied to B3 to
tine rune Ehe local illator, i

Output of 05 is multiplied by & using &chotthy
Barrier diode D7 amd 4ig .uppl:,qd s mixer, ﬁ,

5.4 CBU CONTROL SECTION

throwgh band-pass filter, L10 and Lil, Cuktput from All control [unctions are centered aroued the ceu,
Vo is bufferred by 94 and applied to 06 Lo obtaln RE=5 366, with KDE in-houae deve loped Programming.
a converted ocutput of 3.67 - 9.67. Unwanted spurs Daka inpucs are EI = K8 and L1 through L8, Time
are removml by lTow=pass Filter L12, 030 and ©31. divizion outputs are RO - R15, and decode vulputs
Output from filter is amplificd by ICL and applied 00 - 07. Control funclLions ara achisved by
to pin 9 of ICZ as Lthe phase comparalor sional. connecting various inpat and output terminals.

INITIALIZATION DATA FOR CPU: - cut-
puts R4, RT - R1l are connected Eo
TABLE (1) PROGRAM TNITIALIZATTON tnput Kl - KB by BCD codad  diods
mabtrixes on inditialize moduls o
coemand various actions to CRU as

= tabulated in Table {1).

ITEM | [MPUT| OUTELT OKIT MULTIFLIER SET AT PAOTDAY
ETEF |RI11 Kl = K8 2. 5KHE xl - 1&{0) Kés "5 5, "12,.5KH=z CPU DATA OUTPUT: == See Table (2].
OFF R1D Kl - E3 | 1O0HHE 1 - 1&{0) Kb BOOEHZ
i o " IN/OUT COMMANDS: - See Table (3).
TIFE  R9 Kl - K8 LM xl - 16003 k¥, *xB 1R0, ®14&MHz
HEE | RB Kl - K6 | Lmax T - 160} xB, %x& 150, *14EMAz INTERNAL MEMORY BACKUP NICAD: = As
Eueyl as powar iR switched off, 5V
LFE ®T Kl = k8 | lubz ®l = 1&{0} xd, ®nd 147, *144M0z supnly starts to drop. 02 is cutoff
and volloge across R1Z is connected
UHF oF] i - Offeet basc froquency charnged co SO0Hz to Kb throuwgh D5 to advise OPU of
F power awitch off. CPU awitchas all
X i, N "
EDLE | R4 L Commands “wrap-arcund” Jdial mode outputs te high e aeddnre | .

v 2010 (E) supply voltage drops, Q1 iz cuwtoff
and P HLT terminal switches to H
lewel. CPU is bached-up by internal

- w""*":" R ! - NICAD amd changes to low  power
. TRRELE (2} DATA QUTEUT

conaumption mode,

ITEN DATR TIMIRG ACTION . T-hLARM SIGMAL CIRCUIT: == The alarm
signal is output from CPU  terminal

RIT Q4 - 07 | B10, BL1| Lod (04 = O7) oubputs BIT data {BCD) apd IC4 RB. These pulses are widened By one
(H10, H1l) ocutpuks latehing poles, Resistor shot meltivibrator 1C3-3, IC3-4 and

makkrixn of TC% (2x 4anit lateh) DA converts

ta mutput BIT veltage to the BLL. switchms multivibrator 103-1, IC3=3

to genarate a KW= signal, This is

FLL a4 - oF | Rl I24 (04 - 07) cubputs PLL data {BCD} and IC4 bufferred by IC2-3 to drive the
(R15) cutputs latching pulse Lo sel div_ding alarm beepar.
al % ratic of programmable divider.
+
DIEFLAY o = D4 BV, RE IC4 {00 - O3} catputs display data (BOD! to
LoD driver, 14 (R7, BA] is connected to LOD LD CIRCUITRY: - 4bit parallel data
_.-‘I deiver CE and 5TD which readz and latches data, from the CPU, 5TD, CE and the=
L.-- * framing clock signals from

IC2=1/IC2-2 are applied to LCD
driver, TM0L ko dynamically drive
the 5 digil LD, Lo-200,

=48)-



TAELE (3) OTHER CPU COMMANDS

ITEM QUT/IN DETAILS OF COMMAND
VFD, FUNC sw. RO - HC Commands VPO mode for dialing.
M=CH, L3 RO — Kl.. Commands memory dialing with memory number display
M=-FR, " RO — K2 Commands memory dialing with freguency displayed
CALL, L] RO - K4 Commands CALL memory wpeesalian
A+H, MEMO sw. Rl - K2 |Selects wisl 1 through 10 —_— v
A, " R1 = HC Selects memories 1 throwugh 5
B, X Rl - K1 Selects memoriaes & through 10
AxB, T R1 - K4 Receive on memories 1 - 5, transmit 6 - 10
QFPEN, SCAN mw. | RZ - K1 Directs OFEN mode scanning
HOLD, = R2 - NC Directs scanning to stop and hold (Scan off)
BUSY , Lt R2 - K2 Dirests BUSY mode scanning
+,O0FFSET sw. RZ — K4 Directs 600KHz plus transmit offsat
S, i R2 = NC Directs transmit on same freguency as receive
—r ks k2 — KB Dirmcts &600KHz minus transmit offset
WRITE, WR =w, R3 - K4 Directs "write in"™ to memories and CALL channels
SPEED, S5PD sw. | R3 — K4 Sets dial to 100EH= ste=ps
RIT, RIT sw. | E3 - KB Change dial to lEKHz stepe, max. %1 channel width,
REV, REY sw. R3 - K2 Receive on transmit freguency.
TSTOF RS = APC |Output whenewver transmit frequency exceeds THFBE
ALARM =zignal RS - ALARM, OQutput when freguency and memory reaches bottom and
top freguencies.
SCN, sran sig. | R12 - SCN |Directs scan START and STOF. P—
TE#, TX signal Rl2 - K4 |Adwviges CPO, "transmitiing." —|
DIAL{IE) R13 = Kl |UP signal for dialing frequency or memory
DIAL {DHOWHN ) E1Z = K2 |DOWN signal for dialing fregusncy or memory
MIC{UR) R13: - K4 UF signal from mike for dialing freguency or menmory )
MIC{DOWN ) R1Z: - KB |DOWN signal from mike for dialing freguency or memory

={10Q)~-

NC = no connection
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CAUTION: These aligmment {n=fructions are for use
by yuelified emgincers and techricians with access
to precizien test instruments, including & spectrum
analyzer. Attempts by uwnqualified persons  to
sarvice Lhe unit may resuit in sericus damsge (Lo
the unit as well as valding & warranly policy,

B, 1 PLL UHIT

Ad PLL LOCARL OSCTLLATOR: = Connect speckruom
analyzer to base of Q6. Adjust L10, L1l for pesk
output (£=]128,63MKz)

E. VOO LOCK; - (82t dial to 143.000MHz) Connect
spectrum analyzer to TF1 (£=132.300MH=}. Conmect
VTVM to TP3, adjust L1 to obtain s reading of 1.3
wull, hdjust LE for max on spectrum analyzer.

C.  PLL INPUT: = Comnect eseillescope to TD2,

4, RE - Adjust L7, L10 aond L11 for max.
I¥/P=F mainimum.

b. T - Transmit. »AMdjust VRS for  saximum.
[1V/P=P min, )

0, CALIBRATE FREQUENCY: - {Set dial to 144,004,
conneck frequoency counter to TPL.)
a. FEX - Adjust VR4 mo counter reads 133, 300,
b, T® - Transmit. Adjust VRZ [or 133,30,

E. 2.5KHz CALIBRATION: = ({Meccssary only if
tranzsceivar operabted with other than 10KHE steps
such as 5KHe, 12.5KNz 15KH=, etc.) Bet dial Lo
143,005, *144,.0125 as per dizl stepping, conoesck
counter to TPL, transmit and adjust VEL =o counter
reads 143,005, *144.0125,

F. RIT CALIERATION: - (Connect fraquency comnler
to TP1). Set dial to 144,009, 2djust VR3S so counlers
reads 133,309,

G. COMFLRM FREDUENCY STANDARD CALIBRATICN: -
Conneat freguoncy counter to TPl. Set transceiver
to low and top limit frequencims, transnit  and
confirm Erequency ix within 200Hz. If fregquency is
out of limit at top frequency adjust waloes of Uds,
Cdi of 9MHz oscillator.

6.2 RECEIVER
B i o e
L ZND LOCAL OSCILIATOR: = Connect fraquency
counter to pin ? of IC-1(TK10420} taking care not
to lead down circwit, Confirm froguency  within
200HE of 10, 245MHz.

B. EF AMFLIFIER: = Connect l46.000Mhz signnl to
antennda connector. Set transceiver Lo 146, 000MHz.
Connect ¥IVM to TP aml adjust L4 through LI1  to
obtain maximum reading on VIVM, Hepeat to  obtain
Lrus maximom reading.

<. HIGMAL METER:; = Set signal generator to
146,000 +20dB cutput.” Sel VRE so all LEDs are 1it,
Reduce signal ko 048 and confirm at least 1 LED iz
1it,

L. DISCRIMINATOR: - Set signal gemerator  to
146,000, +10dB  output mixdula ted by 1EH=Z
withdeviation of +3KHz, Connect YTWM to  speaker
terminals and adjost L11 for maximum.

E. SCAN CENTER DETECTOR: - Set dial to 146.000,

signal generatcr or eignal source accurately  to
145,992 (146,000 - 2KHz). Connect VTWM to pin 13 of
ICE{TC-4011}. Rotate VAT [rom pxtreme OC.W. §lowly
until YTWM suddenly drops frem 4 to V. Leave VRT
seb at this position, Vary transceiver dial by one
2lick ang confirm VIVM reading recurns to 4 wlés,

F. CONTIRMATION OF SQUELCH SEMSITIVITY: -  Set
2gualch just abows  threshold. Connact gigral
gensralor bo antenna connector and confirm  eguelch
cpens with a -10d4dE signal,

G EINAD CHECK: - Set signal generator to
L4g g, +2ode, 1KRz modul At on with 3KHz
devistion. Connect dislortion meter te  speaker
terminals. Set bransceiver voluse to obtain a 1V
reading on distortion meter. Reduce sigral to -6d4B
and confirm THD is less than 10,

6.3 TRANGMITTER

A, Connect pawer moter, dummy  load, Irequency
counter and Gpoctrum aralyser to antenna connector,

B. FOWER AMPLIFIER: - Sel VR4 (Hi) of main unit
fully clockwise disabling APC. Transmit (Hi) and
adjust WOl and VCF to obtaln maxinum output  with
mifimum SpUES.

L. HODULATOR: - Connect awdio generator to pin 1
of microphons connector, Jd4, Connect FN lingar
detector to antenns connsctor,

a, Set audic generator to 1EH=, 2EmV.
Transmit and adjuat VEZ to cbtain A5KHz deviation.

b. Set awdio generabtor to 1kHz, 2, 5mV output,
tranamil and =et VRl to obtain 3.5KHz deviatios.

L, CRLIBRALIUN OF HI/L0W POWER: - Connect power
meter and dummy load to anbenna cotrecblor,

4. Sel Eransceiver to LO. Transmit and adjust
VRS oF main unit for 5 watts. (Do not set selow 5).

b. Bet to I, Transmit and set VR4 for 25w,

HOTE: Always seb LO before setting HE, HI  shoold
not be’ st abowva 23 watts.

E, TRANSMIT LEVEL METER:; - Transmit with HI
power and set WR1 on LED display PCB =0 =11 LED's
light up, Hext transmit with Lo and confirs  less
than 4 LED's are lit.

F. TONE MODULE ADJUSTMENT;

da Connect FM  Linear deleckor to  transcaivar
cutput and counter bo ocukpot of linear detector.

b, TONE=20134 - Set TOME on and transmit., Set
VRl of tone PCB so counter reads 103.5Hz {or
degired fregucncy.)] Mext sek VR3 of Main UniL for
deviation of about 2500Hz. Prequency can be varied
approfwimately 78 - 230H: wilh existing conetants, A
lower or higher frequency iz poscible by adding or
redocing values of Cl and E2

= TONE=-ZO33E - Thiz module provides a
tofic=burst of abeut 1 second at 17508z, Ground
collector of QF in order to obtain continuesus tone.,
Confirm freguency is LTE0Hz, Adjust WEI of Main
Unit so deviation i1e about +2.5KH=,

={11)=~



7.0 OTHER MISCELLANEDLS TNFORMATION

7.1  MANUAL TONE OFERATION USING TONE-Z0J3E printad circuit

board.

where manual L/%0Hz tone repeator acoessing A completely discharged battery can

is nesded maks the falloawing changes:z -

ba

recharged by loavano the bransceiver connected ko a

power source and the power switched left "ON" for a

. Ehort circuit C4 (10mid] of the tone module. Lgw hours.

b. Transfar tona sSwitech PTT wira o naxt

Lerminal, T.4 CIRCUIT
HMICROCHONES

T CHANGINSG YEQ TC "ENDLESS™ ODERBTION: Circuits ars a

Tne WP 1g programmed ex-factory to stop at the low the transceiver.
and high band edges. To ¢change o "andless"
pperaslion adkd diode DELIEDLS) in initialization
medule, LHF-2023. As soo0 &t tha VRO dial iz moved
arne click oeyond the high or low limits WFPO will

DIAGRAM FOR  TH-2

5 shown bhalow.
connestors are shown as viswed From

7.5  SCRRN RESUMZ DELAY

jump to the other limit amd coolinge ibcreasing  oF An appreximate 2 aec. dela

deareacing operating {requency respactively.

the BSCAN- resume af 4

The

AND DM- 100

miorophang

the front of

haa been built in ta
& supplied - ta
countries. This delay can ke eliminated by removing

fel=ial-

the 2.2 mfd, eclectrolyvtic capacitor connected
7.3 MEMIREY BACK-UF BATTERY: batween pins 6 ared 7 af IC6 oF the CONTROL unit
(oan).
All memories {and the VPO) &are backed up
uging the internal WICAD battery with a charging Where this feature la not built in and i%  desired,
circuit. when the trangeceiver 1z not used for connest a 2.2 mid., 16 ¥, electrelytic capagitor
extended periods it is recommended the batbsry be batwean ping &, (+), and T, (-1, of IC-& of the
rumoved in order to orevenl possible Gamage bo The CONTRCL UNTT.

(TM-2)

- {12}~
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1. GENERAL
Semi=conduotarss

VPD steps spacing:
Hemarieas:

Band scanning:
Band SI'."-Q staps:
Memory scanning:
Type of emissicn:
Antenna impedance:

Ty,
o t e (=T, ]

Uperating & erabure ;

Dimensions: !

wWelghts
Shipping dimensionac

2, THARSMITTER

Froquency rangms
output power :
Modulations:
Maximam deviaticon:
Spuricus ceigsicns:
Repeator cffeet
Fepeator tomes

i RECEIVER

Frequenoy rangs:
Receiver bype:
IFa

Seositivity:

Squelch sensitivitys
Bandwidth:
Salectivitys

Imags ratio:

Audic eutput:

RIT [Rec, incr., tune)

Reversog

4. STANUARD ACCESSCRIES

8. SPECIFICATIONS =- FM-2033

current

FET-8, TR-12, IC-1% & CIODES-53

S¥Hz, *12.5, (100EHz, Speed switch onl, "wrap-around®

11 {A=1-5, B=&=10 plus “CRLL"}
Programmable [(Scans Delween memory 5 & 10)
Zame as VEPD ateps

A+B=1=10, A=1-5, B=6=-10, AxB=1-%

F3

50 okms nominal, unbalanced fesd

13,8 z15%

ROV: standoy, 3R, max wol., 8

TH: 6,0R (25w), 2.5a (5wl

-10 - 60 duy. C. i

550 x 162w x 1823 wn, (Lody only)

1.7ka (bedy only), 2.4 (shipping weight)
100h * 210w x 320d mm.

142.005 = 148.995MHz (*144.0025 - 149,995MHz)
25w {Highl 5w (Low)
Yarrable resctance freguency modulaticon

£5EHE L <

Batter than SC04AB down
tEU0KHE
103,5H2 {adiustable), (E 1750H=z, crystal controlled)

la2.000 - 148.99544Hz [*144.000 - 149, 995 MHz)
Double suparheterodyne

Piret 10.7HHZ, second 458KHz

/N ratia better than 3548, lu¥, SINAD better Enan
1245 wieh 2oV input

Bellers than .1%uv

15HHz f~RED &
£12, SEHz/ -60dn i
More than T0dE b
Mere than 2w, 2 ohin load, THE 10%

11KHZ itepe, max aone VFO atep

Heceire on transmit Ereguancy

TRCTN

Microphaone: .

Power cable asgemblys
Spare fuse:
External epeaker plugs

Hounlisyg brackst:
Screws, wato:

500 vhm, TM=-2, tone encoder microphone with up/Sdown
buttoms, (*DM-100 up/down microphone)

1l piece, with TA cortridys Luse

& TR -

miniature phone plug typs

4 % 12mm self Rapping screw
plain washer E
micraphane mounting clip -
Instructicn manual

o circwit diagram, felded

- R A
18 2 2

HOTEs & rocciver spur will be encounterod at 144 000MHz [Marmonic of UMHs

stamdard frequency.)

N
o,
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