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FCC ID: ALHTKR-820N-3
2.1033(c) ADJUSTMENT

ADJUSTMENT

Test equipment required for alignment

(9)

Test Equipment

Major Specifications

1. Standard Signal Generator

Frequency range

174-0 0~512MHz

(585G} Modulation Frequency modulation and external modulation.
Quiput 014V to greater than 1mV
2. Power meter Input impedance 50 ohms
Cperation frequency 5‘00 10 512MHz or more,
Measurement capability Vicinity of 50W,
3. Deviation meter Frequency range Loy ~512MHz

4. Digital Volt Meter

Measuring range

1~10V DC.,

Accuracy High input impedance for minimum circuit loading.
5. Oscilloscope DC through 30MHz.
6. High sensitivity Frequency range 10Hz 10 6C0MHz,
frequency counter Frequency stability .2 ppm or less.
7. Ammeter 15A.
AF Volt Meter Frequency range 50Hz to 10kHz.
[AFVTVM]) Voltage range 3mV 1o 3V,
9. Audio Generator (AG) Frequency range 50Hz to SkHz or more.
QOutput 0and 1V, -
10. Distortion meter Capability 3% or less at TkHaz.
Input level 50mV 1o 10Vrms,

11. Voltmeter

Measuring range
Input impedance

10~1.5V DC or less.
50 kohms/V or greater.

12. 4 ohm dummy load

Approx, 4 ohm, 3W.

The set has been adjusted for the frequencies shown in
the following table. When required, re-adjust them follow-
ing the adjustment procedure to obtain the frequencies you
want in actual operation,

AX freq’ (MHz) TX freq’ (MHz)
TKR-820 | K 469,900 "464.900
TER-$20 lka| 289900 484700
TKE-R2 k3| &1/1.900 $04.900
TRRE22 kY] #29.900 v qod
MIC connector
front view

@DEOEO

¢ The following test cables are recommended.

Test cable for Microphone input

SIGNALING
AX TX
CH
aTt(Hz) | oar | ariHz | opar
i 67 77 ;
2 | 19238 179.9
3 023 754
4 | 885 167.9
5 100 351

Rectangular plug
{E0%-1571-09)

Crimp terminal
{E23-0613-05)
12

/,V&

C"’O

S

401/5W DUMMY
3P
o_........_——-——-—
GND

To

AFVTVM { + .
Oistortion —
meters sp

Test cable for Speaker output
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Adjustment location Adjustment points

Top view SIGNALING UNIT (X52-3140-10)

AVR UNIT {X43-3040-10} | FINAL UNIT {X45-3250-10}
—1 vR3
OTPY
vnz QTP2
VAl VRS Vm

L1?7 L6 =
v1l§

LB engC——
TX-RX UNIT {X57-3270-10)

KPT-20
Conrect

Bottom view

N
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FINAL UNIT (X45-3250-10}
L gy
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—

TX-RX UNIT {X57.3270-10} Bottom view

Front panel view
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ADJUSTMENT

lignment
Measurement AdJustmant
|tam Condition Tcﬂ- Unit |Terminsi | Unit Part Method Specificztions/Remarks
squipmant
Setting 11 AC voltage for destination
D120V DVM DUMMY LOAD (PLZS0-50) AF VTYM DC AM METER
2) Connect 1o the DC output
{OUT terminal) and GNO of
the AVR unit, [«}
Test equip- 1} Function : 0.1 resistor
ment set-ug Meter : BOA, 6OV
DC : ON
Power : ON
Swi: OFF
Voitage 1} Power switch : ON DVM Qutput JAVR VR Adjust the load 13.6V 2 0.4V
setling for 10A, [Verity powsr indicator
tights.)
2) Vary the load for 2A - 10A  [DVM 136V £ 0.7V CC
deaw. AF VTVM Less than 30mY AC.
(Set to 10A after check.)
3} Power switch : OFF '.
Protection |11 SW1:ON DVM Output |AVA [VR2 [0.2v 0.2V = 0.1V,
VAZ : MAX CW.
Power switch : ON
2) SW1 : OFF Check 13.6V = 0.4V
Setfing 1) Write in freq’ designed with
EEP ROM writer. [For freg”
writing, set the power of
TKR-820 to ON.}
2} Connect the power cablie to Power meter
AC
the rear panel.
3} Final unit VA1 : MAX CCW. Coupter
4) TX-RX unit
VA1 MAX CCW. = | Deviation
VR3: MAX CCW. L meter
5) Power SW: ON AG AF VTVM .,,;;,;,, ® Freq’
M counter
AX PLL al DVM TX-RX TP TX-AX |22 4,0V ADJ. 201V
Lock
Vollage
TX PLL TX-AX {TPZ THX-RX 125 4.0v ADJ +0.1WV
Lock

Voltage




TKR-820

ADJUSTMENT

Maegsyrement Adjustrment
ith - Hcmn
Item Condition Tm Unit 1Termina] Unit Parts Method Specifications/Remarks
squipment
8. TCXO 1} PTT : OFF {(RX) Power TX-AX|TP4 TX-RX [Z3 f—21.4MHz ACJ. }2100Hz
Freq' ADJ. Note : TCXQ is adjusted meter [Foil
precisely at 25°C. If it is FREQ' side)
readjusted, the frequency counter
stability is changed,
Do not touch it normally.
9, Power ADJ. 1) PTT : ON Power Rear |TX ANT |Final [VRI1 MAX CW. 26Wer more.
{APC) meter panel MiN 2W or less.
Ammeter 26W ADJ. =1W
10, Transmit 1) PTT : ON Power Rear |TX ANT |TX-RX|[Z6 FREQ' ADJ. of TX. {2100Hz
Freq" ADJ. | meter parel
|FRECQ
counter
{1, Tane 1} QT 1one freq’ being written, {Power Rear |[TX ANT |Signai- [VR4 [2£0.75kHz * |00Hz
deviation Deviation meter filter : meter panel ing
ADJ. LPF : 3xHz, HPF ; OFF, Deviation
De-emphasis : OFF meter
PTT : ON
12. Maximum  |1) Connect AG 10 the MIC Power Rear |TX ANTITX-RX|VAR2 |=21KHz ADJ. + 100Kz
deviation termninal. meter parel [+2.4kHz ADJ,
ADJ. AG : 1kHz/50mV Oeviation . |1n use of signailing.)
Deviation meter filter : meter Adjust che more
LPF : 20kHz, HPF : 50Hz, than the other by
De-enphasis ; 750pusec, switching between
TX-RX unit VA1 : MAX CW, —Pand +P,
PTT : ON
13. MIC 1) AG : 1kHz/SmV Paower Rear ITX ANT|TX-8X|VR1 |2L5KHz ADJ +100Hz
sensitivity PTT : ON meter panel £{.89K Hz ADJ. !
ADJ. Qeviation In use of signaling.} '
) meter
14, DAT 1) Connect AG to the TX-RX Power TX-RX |VR3 Make the demodu-
wavelorm {TP3} and enter a square meter laticn waveform
correction wave of IggHz, 2Vp-p. Deviation neat.
Deviation meter filter : OFF  |meter
PTT : ON Oscillo-
scope
15. RX AF VTVM |Rear |EXT.SP {Front |AF 0.78v/450 (Noise)
sensitivity 40 panef panel [VOL.
ADJ. dummy
foad
558G
TKR-820
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ADJUSTMENT

Measursment Adjustment
It Conditi . ificat
am ] ion T:est Unit |Terminat! Unit ’ Parts I Method Specifications/Remarks
squipment
1} 85G output : S8G Rear EXT.SP ITX-RX L7 Reduce noise level
500uV/-5308m AF VTVM |panel Lg using L7, LY and
MQOD : QFF Cistortion L10 L10,
meter ’ Cecrease the S5G
a0 autput so that noise
dummy levet is always 20 1o
load 3048 lower than
0.45v
] Repeat 3 10 4 times.
2) S8G output ; Li8 Adjust for maximum
500uV/—53dBrm AF output,
MOD : tkHz/3kHz DEV,
3) 535G cutput : L1s Adjust for maximum
0.32uV/—117dBm L17 SINAD,
Frant fAF 0.45v/40 ADU.
panel |VOL,
Check SINAD 12d8 or mare,
4) 85G output : Front |AF 4.0v/40 AD.
500uV/—53dBm Panel |vOL,
Check S/N 4508 or more.
Distortion : 5% or less,
quelch 1} S5G output ; OFF S8G Rear |EXT.sP SQLU index angle
Rotate SQL VA to a point AF VTVM [panel 8:00 ~ 10:00
3t which noise disappears. 40
dummy
. load L
2} SSG outpur : Oscillo- Squelch shouid open.
0.2uV/—121dBm scope
eset 1} Signaling unit S5G Signal- D7:LED shauld tight,
eich VA1 10 VRS : MAX CCW. ing : :
2J. S5G output : OFF VRI1 MAX Ciw. D7 . LED shouid go out.
2) S5G output : Retate VR1 CCw,
0. 2pVv/-121dBm 10 a point at which
D7 lights,
nJup 1) 55G output : DVM Signal- | TP2 Signal- |VR2 1.0v 0.1V
el a0, 1.58uV/~103d8m ing ing
The set time can be
continuously varied by VA2,
0~ 5V =0~ 5sec.
2) §8G output ; Power Rear [ITX ANT Check TX LED should light,
501uV/—53dBm meter panel |RX ANT REPEAT LED should light.
REPEAT SW : ON 556G
3) 55G ouipul : OFF TX LED should go out about
1 sec. later after wrning
SSG QOFF.
T 1) The set time can be DVM Signal- [TP1 Signal- {VR3  [Setit to the target
continuously varied by VR3. ing ing time.
0~0.3v:QFF
~ 0.5V : 30sec.
~ 5V !~ &8min.
ater 11.85G output : Power Rear (EXT.SP [Signal- [vAS |- 1.5KHz £100Hz
S0tuv/-53d8m meter panel ing
lion S5G
Deviation
meter
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TKR-820

Itemn

Condition

Messuremaent

Adjustmant

Test-

. , Unit
equipment

Terminal

Unit

Parts ’

Method

Specifications/ Remarks

21, Signaling
squelch

1} SSG output : Turn the SSG
output so that the SINAD
sensitivity becomes 10d8.

2) SSG MOD SW: EXT. MOD
AG1 FREQ' ; 1kHz

AGZ FREQ': QT tone freq".

3] AG1 : Pawer switch OFF.
AG2 output : Adjust the
output level of AG2 so that
SSG deviation becomes
Q0.75kHz.

4) AG1 : Power switeh ON.
AG1 output : Adjust the
output tevel of AG1 so that
the S5G deviation becomes
3.75kHz.

{i.e., QT tone frequency/
0.75kHz deviation,
+1kHz/3kHz deviation)
MONITOR SW : OFF

AGI
TkHz

I

40 dummy load

Oscilloscope

Distortion meter

Rear |EXT.SP

panel

Check

Cpen.

2. TAKE-
OVER

Front
pane|

TAKE-
OVER
switch

Check

The TAKEOVER LED must
light on,




AVR UNIT (X43-3040-10)

DISPLAY UNIT {X54-3070-11}

FCC 1D: ALHTKR~820N-3
COMPONENTS

DESCRIPTION OF COMPONENTS

Ref. No. ’ Parts No. [ Descriptions Ref. No. | Parts No. Descriptions —l
Q1 ~3 25C2712{y) | DC amplifier IC1 | kPD75104GF -J99 Microprocessor —[
Q4 258968(Q) DC amplifier Ic2 BRA3LL46 [ EEPROM
Qs5, 2N5885 DC amplifier IC3 M519438M | ! Precision reference ;;
o1 182C1 Rectifier ﬁ] 1C4 AN7BNOS | Voltage regulator 5v ]

@ | s25vB20 | Rectifier T ics | HPCa558C [ Audia amplifier B
D4 , 155181 ’ Temperature compensate IC6 ] pPC4558C [ Active filter
D5 | RD7.5EB2 | Voltage referance a1, 2 | DTC114EK | OC switch :l
@ ] 185181 ] Temperature compensate Q3 [ 25A1162(Y) , Digital switch
04 | DTCT14EK | DC switch
Q6 | 2sc3326(A) I AF switch
FINAL UNIT (X45-3250-10) Q7.8 [ DTC114EK | DC switch T
’Jm. No. | ParsNo, [ Descrigtions D1 | B30-0855.05 | LED {Red}
IC1 M57720H-01.p | TX power ampiifier D2 | B30-0866-05 | LED (Green)
Qi 25C3357 | RF amplifier D3 | B30-0855.05 LED (Red)
Q2 28C2954 RF amplifier D4a~5 ! 185184 Voltage clamp
a3 | 25B246(Q) DC amplifier 07,8 | 158181 Current steering
Q4 I 25C2772(v) DC amplifier D9 151555 Current steering
Q5.6 | 2sc3326(A) | oC ampiitier 010,11 | 153181 | Current steering
D1 18V172 | RF switch D12 155184 | Current steering
D2 155226 Vaoltage reference D13 155181 , Current steering
D3, 4 155101 RF detect D16 B30-0857-05 LED {Yellow)
D5 [ DSA3A1 Reverse polarity protection | D17 B30-0856-05 LED {Green}
D18 830-0857.05 LED {Yetlow)
D21 I 188272 [ Current steering
GNALING UNIT (X52-3140-10)

Ref. No, Parts No. f Description
C1 MC78L05M Voltage regulator 5v TX-RX UNIT (X57-3270-10)
c2 M51843BML. Reset systemn Raf, No, Parts No, f Descriptions
Cc3 BA4558F Data recovery, active filter 1C1 HPC1242H l AF power ampiifier
C4 BA4558F l Active fiiter 1C2 MB3756 ' Voltage regutator
C5 BA4558F Data recovery | 1c3 NJM4558D | AF amplifier N
C6. 7 BA4558F Active filter iIC4 AN?8NDS l Voltage regulator
"8 27C256QIESR EPROM Q1,2 25C2712(Y) | Voltage shift

9 TC74HC573AF Data latch Q3 | 25C4093(R2D) | RF amplifier

10 BRI3LC4E EEPROM Q4,5 25Ki25 | IF amplifier

11 #PD78310AGF | Microprocessar Q6 2SK302(GR) | IF amptifier

1 DTCI44EK | Level translator a7 25€2712(Y) | Levet transtator

2 DTC144EK | inverter a8 DTCI14EK | Inverter ﬁ

3~7 | DTC144EK | OC switch Q9,10 25C3326(A) | Audic mute switch

3 DTA114EK | DC switch Qi1 | oTC114EK | BC switen

) 2SC3326(A) | Audio amplitier Q12,13 | DTCI14EK | Inverter

0 | 250106(GR) | Audio amplifier 01 [ 1svize | TX VCO output mute

.2 l 185184 I Current steering D2 { 18V172 , TX VCO output mute

! HSMBBAS l Voltage clamp D3 I 158226 l Voltage ciamp

~ 6 155184 Current steering D4 l ND487C1T | Double balanced modulator
B30-0838-05 I'LED (Req) D5~9, 11 l 155184 ] Current steering




KR-820

RXPLL : 21, TXPLL : Z4 {X58-3120-10)

MIC AMP : Z7 (X59-3210-10)

DESCRIPTION OF COMPONENTS

RX VCO : Z2 (X58-3150-10)

Ref. No. Parts No, Descriptions
Q1 2sK508NY (K5 | Oscillator
Q2,3 25C3356 Buffer amplifier
Q4 25C3098 Buffer amplifier
o 1SV 166 Tuning

TX VCO : 25 (X58-3460-10)

IF : Z8 (X59-3220-10)

Ref. No. Parts No. Descriptions Ref. no. Parts no. Descriptions
ic1 MB504F Prescaler IC1 NJIMA560M Mic amplifier/Limitter
IC2 JLC1075F PLL system 1C2 NJMA558M Limitter
(o)} 25C3829TS RF amplifier I1C3 NJM4558M Active fitter
Q2~5 DTCI114EK Inverter Qtle 25C3326(A) Muting switch
D1 02CE3.0(8) Level shifter

Ref. No. Parts No. Drescriptions
IC1 MC3361 BB IF system
Q1 25C2712{Y) Noise amplifier
m DAZ04K Noise detector

BPF/VCA : 29 (X59-3230-10)

Ref. No, Parts No, Descriptions
1C1 NJM4558M Avudio amplifier

1cz NJMA558M Active filter

I1C3 MBZ22FP Electronic attenuator
1C4 NJIM4558M Active filter

Ref. No. Parts No. Descriptions
Qi 2SK508 Ny (KT2) | Oscillator

Q2 25C3356 Buffer amplifier
Q3,4 25C3356 RF amplifier

o1 15V 166 Tuning

D2 15v164 Modulator




FCC ID: ALHTKR-820N-3
2.1033(c)(10) CIRCUIT DESCRIPIION

TKR-820

CIRCUIT DESCRIPTION

Transmitter Circuit

The signal generated at the transmitter frequency syn-
thesizer is amplified by RF amplifier transistors (Q1 and Q2)
and amplifier module {IC3) to a level of 25W in the power
amplifier unit. The signal is then routed to the antenna con-
nector after going through a harmonics filter.

The transmitter output is detected by D3, 4 and is con-
verted to a OC form. The DC signal thus detected is level
adjusted by APC control (VR1) and 15 applied to the base of
Q6. The vase current of Q3 is varied according to the differ-
ence from the comparison voltage at Q5, 6 so that the cal-
lector voltages of Q2 and the IC1 first stage are controlled to
maintain the transmitter cutput fevel constant.

in the event an abnormal temperature rise occurs, the
temperature is sensed by a thermistor {TH1) and reduces
the output power to a safe level.

The harmonics filter is of a fifth order Butterworth type
lowpass filter having a minimum attenuation of more than
55dB at the second narmonics frequency with a passband
insertion foss of less than 0.5d8. With a characteristics of
the transmitter final power amplifier module, which has
more than 30dB of attenuation for the frequency at the sec-
ond harmonics or higher, total attenuation of harmenics is
more than 70dB.

TX-RX

UNIT FINAL UNIT |
>
ANT
TX VCC RF AMP PRIDRIVE  FINAL HYBRID LPE
z8 ai a2 Ic1 18.9,10
& TX
Sveal AT N _‘D‘D‘D \
I I L ] ot %
cs T8 APC
T
a3 VR1 E
arc £
CONT _ TH1
PEF AMP
{' as.6
-8 DC AMP
a4

Fig. 1 Transmitter block diagram

Receiver Circuit

An incoming AF signal from the antenna is fed into a
bandpass filter (L7). Then eliminated RF signal pass a pro-
tector (D3).

The signal is then amplified by an RF amplifier {Q3) and
filtered again by bandpass filters {L3 and L10). After amplifi-
cation and filtering, the signal is applied to a double balanced
modulator (DBM, D4) for mixing with the first lgcal signal
generated at the RX frequency synthesizer.

The heterodyning action of the first mixer produces a
21.4MHz first intermediate frequency (1st [F), which is ap-
plied ta a 6-pole monalithic crystal filter (IMCF, XF1} after
being ampiified by a buffer amplifier {Q4 and Q5 connected
in parallel). The signal out of the MCF is further ampilified by
a 1st IF amphfier (Q6) and sent to the IF unit (Z8}.

The signal applied to Z8 is mixed with a 20.945MHz sig-
nal atIC1 in Z8, which produces a 455kHz 2nd IF signal, The
signal obtained at the 2nd mixer is filtered by a 455kHz ce-
ramic filter (CF1} and amplified by limiting amplifier stages in
IC1. The recovered audio signal from the incoming signal is
also obtained at {C1 by a quadrature type FM detector, This
recovered audio signal is then sent t¢ the audio amplifier
circuit and to the noise actuated squelch circuit.

In the receiver audio amglifier section, the recovered au-
dio signal from 28 is first applied to a bandpass filter/voltage
controlled amplifier (BRPE/NVCA, Z9) unit. At this BPF/AVCA
unit, the signal is amplified and sent to pin 9 of CNB as the
DET signal. The signal is returned to 729 by way of the Sig-
naling unit. {C1 forms a lowpass filter and a highpass filter,
and IC2 forms a bandpass filter and lowpass filterin 29. The
frequency components below 300Hz and above 3000Hz are
attenuated in the above filter circuits.

The filtered audio signal is then applied to an alectronic
volume control {IC3), where the audio signal level is con-
trolled by a DC voltage sent from the front panel volume
contral. The signal is then de-emphasized and sent to the
audic power amplifier circuit (IC1) after going through
squelch switches (Q9 and Q10).

The alert signal is also applied to IC1, when a specific
signaling beard, which requires an audible alert through the
speaker, is installed. The signal, which is amplified by [C1,
drives either the internal speaker ar the optional external
speaker and this selection is done through the accessory
connector located on the Final unit,

ANT

N Tax uNm
____________________________________ '
8PF AF AMP  BPF  BPF  istMiX
L a3 L9 L1g Da Tst Local

from Camman
PLL circuit

o ——— e am y

13t IF AMP  LPF
Q4.5 L1l

CERAMIC
MMz FILTER

29: BPFAVCA

[ e e e kA e e L ey ey

P e e e Oy

SIGNALING UNIT DISPLAY UNIT (AJ4}

Fig. 2 Receiver block diagram
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CIRCUIT DESCRIPTION

Squelch Circuit

The high frequancy companent of the recovered audio
signal is fed to a noise amplifier within IC1 of Z8 and it is
further amplified by an external noise amplifier {Q1). The
signal is then detected by a noise detector (D1} and applied
to the squelch switch in IC1. This detected noise is also
routed to the squelch contral (VR3) through the Display unit
{C/4) for adjusting the noise squelch sensitivity.

The busy information is sent from the above IC1 in the
Display unit in serial format to turn on or off the busy LED.
The squeich switch output and the audio control {AC) signal
from the signaling board are combined at D8 and applied to

TX-AX UNIT

MCOULE uNIT

squelch switch transistors Q9 and Q10 alang with the in-
verted signal of transmit/receive control signal. The squelch
switch controls the input signal to the audio amplifier 1o
mute or unmute the receive audio.

While the busy LED is being controlled only by the noise
squelch circuit, the actual audio signal is controlled by the
following signals and in order to unmute the audio, each sig-
nal must be in the condition as specified.

SQL signai = Low
A8 line = High
T/R signal = High
AC signal = Low

91 BPFACA

o
T
1o
L
> in
(=3

H : 5Q OPEN
L: SQ MUTE

SIGNALING
LN DISPLAY UNT
ac cni = — = e — LUSPLAY Uny 5

48 50 A

Fig. 3 Squelch circuit

RX Frequency Synthesizer

The RX freguency synthesizer consists of three major cir-
cuits. They are the temperature compensated crystal oscil-
latar (TCXQ, Z3), RX voltage controiled oscillator (RX VCO,
Z2} and RX phase locked icop unit {RX PLL, Z1).

The TCXO is operating at 12.8MHz and its frequency sta-
bility is maintained within +2.5ppm from -30°C to +60°C.
This output sigrai is fed to the frequency synthesizer IC
(1C2) in Z1. AtIC2, this signal is divided by 1024 to become
a8 12.5kHz reference signal.

The output from the RX VCO agerates at the frequency
of the receiver first local signal and a partion of the signal is
fed to a dual modulus counter formed by ICT and IC2in Z1.
ICT divides the incoming signal by 1/64 or 1/65 depending
on the control line status sent from iC2. The output of the
dual modulus counter is alsc a 12.5kHz and this signal is
compared against the 12.5kHz reference signal in a phase
comparator at IC2. The output signal from the phase com-
parator is then fed back to the RX VCO after going through a
charge pump and a lowpass fiiter to maintain the RX VCO
frequency.

If this RX frequency synthesizer phase locked loop be-
comes UNLOCK, the unlock condition is detected by IC2
and it prevents the transmitter frequency synthesizer from
sending a transmitter signal to following amplifier stages in
order to prevent an unautharized transmission.

TX Frequency Synthesizer

The TX frequency synthesizer consists of three major cir-
cuits. They are the rnodulatorfvoltage controlied crystal os-
cillator (VCXO, Z6), TX voltage controlled oscillatar (TX VCO,
Z5) and TX phase iocked loop unit {TX PLL, Z4).

The audio signal from the microphone ampiifier and the
Signating unit is applied o the TX VCO (Z5) and the VCXO
(Z6) operating at 12.8MHz to obtain an FM modulated sig-
nal. And its frequency stability is maintained within
£2.5pprm frem =30°C te +60°C. This output signal is fed to
the frequency synthesizer IC (IC2) in Z4. At IC2, this signal
is divided by 1024 to become a 12.5kHz reference signal,

The output from the TX VCO operates at the frequency of
the transmit signal and a portion of the signal is fed to a duat
modulus counter formed by ICT and IC2 in Z4. IC1 divides
the incoming signal by 1/64 and 1/65 depending on the con-
trol line status sent from IC2. The output of the dual modu-
lus counter is also a 12.5kHz and this signal is compared
against the 12.5kHz reference signal in a phase comparator
at1C2. The cutput signal from the phase comparator is then
fed back to the TX VCO after going through a charge pump
and a lowpass filter to maintain the TX VCO frequency.

If this TX frequency synthesizer phase locked locp be-
comes UNLOCK, the uniock condition is detected by IC2
and it prevents the transmitter frequency synthesizer from
sending a transmitter.



TKR-820
CIRCUIT DESCRIPTION

Microphone Amplifier

The audio signal originating at the microphone is applied The processed audio signal is sent ta the moduiator/volt-
to a microphone amplifier unit (Z7) after going through a mi- age cantrolled crystal oscillator IVCXC, 75) and voitage con-
crophone sensitivity control (VR1), trolled oscillator (TX VCO, Z5) in the transmitter frequency

The signal is amplified and voltage limited by iC1 and IC2 synthesizer via |C3.
in Z7, then applied to an active lowpass filter/pre-emphasis
network (1C3).

pmemm T TTTTETT T T ey~ 1

: Gkl 930608 I
from

: CONTROL, —ATA Ny il

h UNIT o PLLER I o1 02 [

1 : 9

[ : : ~ - : [

i
# veXo R relad ) e i
I
wRa | : 12.5kHr | 125002 | ME !
BALANCE ; I CHARGE !
i PUMP ]
b J

-

|

1

| Loop

I ~ - { out
,————— : cLx 23.04.05 ) 1

from " HATA i
| conTRoL STiEn NV e
1 UNIT £ , £ 02 |
LD

: - S o e

| ) | Fomo=——hd—— & o ! Bixveo

H TEXO RF Q4 LOOP o FINAL

H 12.8MMz > 1.'1024T =) : 1484xN+a) ke g Y . " L 'our ax : UNIT

I MC ¢ . AMP RF amp

! : IJ 125k | 12,500 : : w1 o o a2 2 : :

i ] CHARGE o~ BUF RF Ax

H : i PuMe [T : = O8E ™ ame[ ™ ame AT M e {

____________ -
! b ST 1 ] ] !
-

Fig. 4 PLL & Modulation circuit block diagram

Reset Circuit )

Upon initial power ug, the line voltage gradually increases
and this causes the reset system {IC3} to generate a reset
pulse, This reset pulse is applied to the microprocessor
(IC1) to insure the initializatian of the circuit.

[
!
Fram ROM writer B A E i
S8 {KPT-20 or KPT-50} aov o

s ]
13 i
i

ALk E

i

;‘ I:EO 3(@) ...fcg’als; @L e L

N e L L

f
i
t
1

a A A
Pawer ON RESET When KPT-20

ar KPT.50

connactad

Fig. 5 Reset circuit block diagram
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CIRCUIT DESCRIPTION

AVR Circuit

This power supply uses a tapped secondary transformer
to maintain low voltage between the pass transistor collec-
tors and emitters [Q5 and Q6) for excellent efficiency. Con-
tral and operating voltages are rectified and supplied inde-
nendently for good ripple characteristics.

Temperature compensation for the regulator Zener diode
D5 and error ampiifier transistor Q4 is provided by silicon
diodes D4 and D6.

At initial POWER-ON Q3 is ON to turn-down Q4 base
voitage. This prevents a surge voltage from being output
~hen no load is connected. As C5 charges, Q2 turns ON to
shut Q3 QFF. Q4 is thereafter fuily ON.

AVR UNIT

If the load is shorted, comparator Q1 is turned OFF and
current prapertional anly to that in the initial turn-on circuit is
output. When the output is shorted, the output current
drops to 1A. This circuit protects the pass transistors, trans-
former and full wave bridge rectifies from thermal damage.

Changing between AC and DC is done with the DC
switch (D101) for the TKR-820A only. The output from the
AVR unit and the OC input from the extarnal powaer input
terminals are changed automaticaily.
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Fig. 6 AVR circuit block diagram



TKR-820

CIRCUIT DESCRIPTION

EEPROM Programming

Programming of data into the EEPRCM {IC2) in the Dis-
play unit is dene by connecting the KPT-20 pro-
grammer to the transceiver by cable provided with the KPT-
20 or KPT-50. When the programmer is connected to CN1
in the Display unit, this causes microprocessor IC1 to go into
reset condition. In the reset condition, the output ports of
IC1 becomes high impedance and are isolated framn the data
transfer lines. This permits data transfers between the pro-
grammer and the EEPROM.

Signaling Unit
« Decoder operation

The receive audio signal from the receiver section is fed
ro the Signaling unit. A part of this signal is returned to the
receive audio amplifier circuit and fed to mute circuit after
going through an active high-pass filter, in which any fre-
quencies below 300Hz are removed. The mute circuit can-
trol a transfer audio signal by microprocessor. The other
part of the audic signal is fed through a fifth-order active
low-pass filter, of which the cut-off frequency is set at
220QHz, to discriminate the QT and OQT signals from other
audio signals.

The QT tone obtained from the above filtered audio signal
is applied to the microprocessor (IC11) as an analog signal
for tane detection after being amplified by [C4 (2/2).

The DQT code is passed through a low-pass filter IC3 {2/
2}, of which the cut-off frequency s 140Hz, and the circuit
consists of 1IC3 {1/2) and IC5 (1/2}, where the DC drift com-
ponent (iow frequency) is removed from the signal. The sig-
nat is then amplified by 1C5 (2/2). The amplified signal is
applied to IC1 after waveform shaping by Q2.

IC11 sends an audio control signal (AC) t0 the AC termi-
nal of CN1 through an inverter {Q4) according to the status
of the incoming signal. If the incoming QT tone ¢r DQAT code
matches the data stored, the AC terminal of CN1 is forced to
pecome "LOW" to unmute the receive audio circuit.

+ Monitor circuit

The RESET terminal of CN1 is connected to the MONI-
TOR and MIC MONITCR circuits in the repeater,

The RESET terminal signal level goes to "HIGH" state, if
gither the MONITOR switch i1s on or the microphones
MONITOR switch is on, causing pin 4 (RESET) of IC11 to
bacome "HIGH". In this condition, the AC terminal of CN1 is
held "LOW", enabling only the noise actuated squelch opera-
Ton.

- Encoder operation

in the transmit mcde, the PTT terminal of CN1 becomes
"LOW" and this information is inverted to "HIGH" by Q7 be-
fore being appiied to IC11. Upan receipt of this PTT signal or
when the programmed tone has besn deccded at the time
of the REPEAT operation, IC11 starts the encode function.
The encode signal is sent out from output ports, A/D ©
through A/C 7, of 1IC11 in a binary format and is fed to a
ladder network resistor (CP1} for Digital-to-Analog signal
conversion. The output signal from CP1, which is either the
QT tone ar the DAT code, is routed to the TONE terminal of
CN1 after going threugh a ievel control for modulating the
transmit signal.

» Local/Repeater operation

When the REPEAT switch on the front panel of the main
body is set to CN, the repeater operation is engaged, while
when this switch is set to OFF, the full-duplex transceiver
operation is engaged.

- Preset squelch operation

The squelch circuit for the repeater operation which is
independent from the main body consists of noise condi-
tioner 1IC6 (1/2), waveform shaper Q1, microprocesser [1C11
and squelch sensitivity adjuster VR1.

The preset squelch level, the hangup timer time and the
time-out timer time are compared in [C11 respectively with
the voitages at pins 30, 29 and 28 set by VR1, VR2 and VR3
with the reference of the voltage at pin 31 of IC11 and are
thus subject to software control.

TAKEOVER Switch

The TAKECVER switch is used to isolate the remote con-
tral. {The remote control is isolated when the TAKECVER
switch is pressed.} :



