KR-820

RX PLL : 21, TX PLL : Z4 {X58-3120-10}

MIC AMP : Z7 (X59-3210-10)

FCC ID: ALHTKR-820N-2
2.983 (d)(6) COMPONENTS

DESCRIPTION OF COMPONENTS

Ref. No. Parts No. Descriptions Ref. no. Parts no. Descriptions
1C1 MBSO4F Prescaler IC1 NJM4560M Mic amplifier/Limitter
I1C2 JLC1075F PLL system 1C2 NJM4558M Limitter
Q1 2SC3B29TS RF amplifier IC3 NJM4558M Active filter
Q2~5 DTCI114EK Inverter Q- 25C3326(A) Muting switch
D1 02¢T3,0(2) Lavel shifter

IF : Z8 (X59-3220-10)
RX VCO : Z2 (X58-3150-10) Ref. No. Parts No. Descriptions
fRef. No, Parts No. Descriptions IC1 MC3361 BB |F system
Q1 25k508NY (K52 | Oscillator Q1 25C2712(Y) Noise amplifier
Q2,3 25C3356 Buffer amplifier D1 DA204K Noise detector
Q4 25C3099 Buffer amplifier
[B}] 15V 166 Tuning
BPF/VCA : Z9 {X59-3230-10)
Ref, No. Parts No. Descriptions
TX VCO : Z5 (X58-3460-10) IC NJMASEEM Audio ampiifier

Ref. No. Parts No. Descriptions tC2 NJM4558M Active fiiter
Qt 25K508 Ny (K72) Oscillator tCc3 ME222FP Electronic attenuater
Q2 28C3356 Buffer amplifier 1C4 NIMA558M Active filter
Q3,4 25C3356 RF amplifier
o1 18V 166 Tuning
D2 15v164 Modutator
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DESCRIPTION OF COMPONENTS

AVR UNIT {X43-3040-10) DISPLAY UNIT (X54-3070-11)

Ref. No. Parts No. Dascriptions Raf. No, Parts No. Descriptions
Q1 ~3 28C2712(Y} DC amplifier [od] uPD75104GF -J% Microprocessor
Q4 25B8968{Q) DC amplifier 1c2 BRY3LC46 EEPROM
Q5.8 2N5885 DC amplifier IC3 M51943BML Precision reference
Dt 1B82C1 Rectifier [[of:] ANTENOS Voitage regulator 5V
D3 S25vB20 Rectifier ics uPCA858C Audic amplifier
D4 185181 Temperature compensate iC6 uPC4558C Active filter
D5 RD7.5EB2 Voltage reference Q1.2 DTC114EK DC switch
D6 155181 Temperature compensate Q3 2SA1182(Y) Digitai switch
Q4 DTCI14EK DS switch
Q6 2SC3326(A) AF switch
FINAL UNIT (X45-3250-10} Q7,8 DTC114EK DC switch
Ref. No, Parts No. Descriptions o} B30-0855-05 LED (Rec)
ol ME7720H-01-P TX power amplifier 02 830.0856-05 LED (Green}
o) 28C3357 RF amplifier D3 B30-0855-05 LED (Red)
Q2 25C2954 RBF ampiifier D4~86 185184 Voltage clamp
Q3 258946(Q} DC amplifier 07,8 1585181 Current steering
Q4 28C2712(Y¥} DEC amplifier D9 151555 Current steering
as, 6 2SC3326(A) DC amplifier £10, 11 185181 Current steering
D1 18v172 RF switch D12 155184 Current steering
D2 185226 Voltage reference 013 155181 Current steering
D3, 4 185101 RF detect o116 B30-0857-05 LED (Yellow}
D5 DSA3A1 Reverse poiarity protection D17 B30-0856-05 LED {Green)
D18 830.0857-05 LED {Yellow)
021 188272 Current steering
SIGNALING UNIT {X52-3140-10)
Ref. No, Parts No. Description
Ic1 MC78LO5M Vaitage regalator 5V TX-RX UNIT {X57-3270-10)
1c2 M51943BML Reset systemn Raef. No. Parts No. Descriptions
1C3 BA4558F Data recovery, active filter 1C1 pPC1242H AF power amplifier
1C4 BA4558F Active filter IC2 MB3756 Voltage regulator
IC5 BAASS8F Data recovery 1C3 NIMAS5H3D AF ampiifier
IC6, 7 BA4S58F Active filter 1C4 ANIBNOE Voltage'regularor
1c8 27CZ296QIESH EPROM Q1,2 28C2712(Y} Valtage shift
ICo TCTAHCS73AF Data latch Q3 25C4093(R2T) RF amplifier
iC10 BR33LC46 EEPROM 04,5 25KI(25 IF amplifier
IC11 uPD78310 AGF Microprocessor 08 285K302{GR) IF amplifier
a1 DTC144EK Level translator Q7 25C2712(Y) Level transiator
Q2 DTC144EK 1nverter Qg OTC114EK Inverter
Q3 ~7 DTC144EK DC switch Q9, 1c 25C3326(A} Audio mute switch
Q8 DTAT14EK DC switch Qi DTC114EK DC switch
Qg 2SC3326(A) Audio amplifier 12,13 DTC114EK Inverter
Q10 2SJ106{GR) Audio amplifier 1 15v128 TX VCO cutput mute
01,2 185184 Current steering D2 15V172 TX VCO output mute
03 HSMB8AS V oitage clamp D3 155226 Voltage clamp
D4~ 6 155184 Current steering D4 NDAB7CI1T Double balanced modulator
D7 B30-0838-05 LED (Red) 05~9,11 | 185184 Current steering




FCC ID: ALHTKR-820N-2
2.983 (d)(9) ADJUSTMENT

ADJUSTMENT

Test equipment required for alignment

Test Equipment

Major Specifications

1. Standard Signal Generator

Frequency range

y-o 0~512MHz

{SSG) Modulation Frequency modulation and external modulation.
Qutput 0.1uV to greater than 1mV
2. Power meter Input impedance 50 ohms
Operation frequency %0010 512MHz or more.
Measurement capability Vicinity of S0W.,
3. Deviation meter Frequency range 20 ~512MHz

4, Digital Voli Meter

Measuring range
Accuracy

1~10V DC.
High input impedance for minimum circuit loading.

5. Oscilloscope

DC through 30MHz.

B. High sensitivity
frequency counter

Frequency range
Frequency stability

10Hz 10 B00MHz.
0.2 ppm or less,

7. Armmeter 154,
AF Volt Meter Frequency range 50Hz to 10kHz.
[AFVTVM} Voltage range 3mV 1o 3V.
9, Audio Generator [AG) Frequency range 50Hz 10 5kHz or mare,
Output Qand 1V.
10, Distortion meter Capability 3% or tess at 1kHz,
! input level 50mV to 10Vrms,

11, Volimeter

Measuring range
Input impedance

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

12. 4 ohm dummy load Approx. 4 chm, 3W, }
The set has been adjusted for the frequencies shown in
the following table, When required, re-adjust thern {ollow- SIGNALING
ing the adjustment procedure to obtain the frequencies you RX TX
want in actual operation, CH maT DaT aT (Hz} | DaT
1 B7 77
RX freq’ {MHz) TX freq” (MHz} 2 1628 179.9
TKR-820 | X 469,900 “464.900 3 023 754
TKR-820 [kl 489900 Y890 0 4 885 167.9
TXRERI |31 $11.900 $04.900 | 5 | 100 351
TREE2D [y 429,900 g% Fod
(IC connector
f ¢ view ) Rectangular plug
ront vi * The following test cables are recommended. (EQ9-1571-05)
@ r®
{Dwﬂ Q@
@ _@ Crimp terminai
[ ”u M (€23-0613-03)
~ 12
9
Sa
. 8 - O(J?‘
(D s8 HOOK E /\
[BLK)
@ PTG o
@ prT TO AG MIC
(@ ™micG AF VTVM |MICG -
@ MIC /'/ 4175w DUMMY
(® HooK «}Q 5P
= ﬁﬁ w PTT To GND j
é,&‘ (REO! AFVTVM | &
J cut Distortion ¢ +
~ meters 5p

Test cable for Microphone input

Test cable for Speaker output



TKR-820

ADJUSTMENT

Adjustment location

Adjustment points
Top view

SIGNALING UNIT (X52-3140-10)

vm

AVR UNIT {X43.3040-10} | FINAL UNIT {X45-3250-10)
[ ]

VR3
vm OTP1

VA1 VAZ oTP2
;1

ROIGIEN
' =]
T S

2 L

——[—_—c[r;lvﬂ E

88 B
L1 5
TP1

=1, ] mmm—

TX-RX UNIT (X57-3270-10}

Comoeet )
Connect

Bottom view

FINAL UNIT [X45-3250-10)
| R
TFJR,

1

TX-RX UNIT (X57-3270-10) Bottom view

Front panel view

~

= E=Rlr=N

TAKE QVER
POWER ISy TX ;
VOLUME  SOUELCH REFEAT g)
#OwER MONI E
.

e ON

L - OFF KEMD




ADJUSTMENT

lignment
Meassurement Adfustment
[1erm Condition Tert- ificeti
) Unit {Terminal| Unit | Part Method Specificstions/Remarks
equipment
Setting 1} AC voltage for destination
1120V DVM DUMMY LOAD (PLZ50-50) AF VTVM DC AM METER
2) Connect to the DC output
(QUT temint) 320 GO o -] = ==
the AVE unit. {+) :
Test equip- 1) Functiop : 0,192 resistor
Tent set-up Meter :"EOA. 6OV
oC: ON
Power : ON
SWI1: OFF
voliage 1} Power switch : ON ovM Output |AVR  |VRI Adjust the load 13,8V 2 0.4V
ietting for 10A., {Verify power indicator
tights.)
2) Vary the load for 2A — 10A  |OVM 13.6vV 2 0.7v CC
draw, AF VTVM Less than 30mVY AC,
{Set to 10A after check.}
3) Power switch : OFF
'ratection 1) w1 : ON DvM Quiput [AVR  [VR2Z o.2v 0.2V 2 0.1V,
VRZ : MAX CW,
Power switch : ON
2) SW1 : OFF Check 13.6V 2 0,4V
etfing 1) Write in freq’ designed with
EEP ROM writer. {For freq
writing, set the power of
TKR-B20 to ON.)
2} Connect the power cable to Power meter
the rear panel, AC
3} Final unit VR1 : MAX CCW.
4] TX-RX unit
VR1 : MAX CCW, .. === | Deviation
T VR3IMAX COW. @D 3. | meter
5} Power SW : ON .
AG AF VTVM sl ® Freq
= : 90 counter
@ [ z ANT
i ECE
MIC TKR-820
PTT
X PLL - DVM TXRX [TP1 TX-RX (22 4.0V ADJ. 0.1V
ack
3 tage
X PLL TX.-RX ITP2 TX-RX |Z5 4.0V ADJ. Qv
sk
yitage




ADJUSTMENT

Measurement Adjustment
nditi - Hicati "
Mem Condition Tm Unit [Terminal| Unit Parts Method Specificatiore/Remarks
squUipment
B. TCXO 1) PTT : OFF (RX) Power TX-RX|TPa TX-RX |23 f—21.4MHz ADJ. |2 100Hz
Freq” ADJ. Note ; TCXO is adjusted meies {Foil
precisely at 25°C, If it is FREQ side)
readjusted, the frequency counter
stability is changed.
Do net touch it normally.
S. Power ADJ, |1)PTT : ON Power Rear |TX ANT[Final |{VR1 [MAX CW. 2%Wor more.
{APC) meter panel MIN 2W or less.
Ammeter 26W ADJ, L1W
10. Transmit 1) PTT : ON Power Rear TX ANT |TX-RX 128 EREQ' ADJ. of TX. |+ 100Hz
Freq' ADJ. | meter panel
|FREQ
counter
1, Tone 1) QT tone freq’ being written, |Power Rear [TX ANT |Signal- VA4 |20.75kHz = 100Hz
deviation _Deviation meter filter : meter panel ing
ADJ. LPF : 3kHz, HPF : OFF, Deviation
De-emphasis : OFF meter
PTT : ON
o
12. Maximum [1) Coanect AG to the MIC Power Rear [TX ANT |TX.RX|VR2 2. 1KkHz ADJ, $100Hz
deviation terminal, meter panet (¢2.4kHz ADJ,
ADJ. AG : 1kHz/50mV Deviation . [!n use of signaling.)
Deviation meter filter : meter Adjust one more
LPF : 20kHz, HPF : S0Hz, than the other by
De-enphasis : 750usec, swilching between
TX-RX unit VR1 : MAX CW. —P and 4P,
PTT ; ON
3. MiC 1) AG : 1kHz/5mV Power Rear [TX ANT|TX-RX (VA1 [:1,5KHz ADJ, £ 100Hz
sensitivity PTT:ON meter panel (2 1.95K Hz ADJ.
ADJ. Deviation In use of signaling.}
meter
4. DQT 1) Connect AG to the TX-RX Power TX-RX |VR3 Make the demoduy-
waveform {TP3) and enter 3 square meter lation waveform
correction wave of 10oHz, 2Vp-p. Deviation neat.
Deviation meter filter : OFF |meter
PTT:ON Qscillo-
scope
5. RX AF VTVM JRear |EXT.SP |Front jAF 0.78v/401 (Noise)
sensitivity a0 pane! panet  [VOL,
ADJ. durnmy
load
586G
42 dummy load
AF VTVM
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ADJUSTMENT

L Measurement I Adjustment I
Itemn Condition Ton— ’ Unit ’Terminal Unit , Parts I Method 7 Specifications/Remarks
squpment
1) S5G output : S5G Rear |EXT.SP TX-RX{L7 Reduce noise Jevel
500uV/—53dBm AF VTVM |panel Lg using L7, L9 and
MOD : OFF Distortion L10 L10.
meter ' Decrease the 556G
40 output so that nojse
dummy level is always 20 10
load 30dB lower than
0.45v
Repeat 3 1o 4 times.
2) $5G output : Lig Adjust for maximum
500uV/~53dBm AF output. ’
MOD : 1kHz/3kHz2 DEV,
3) 855G output : Adjust for maximum
0.32uV/—117d8m ’SJNAD.
C.45V/40 ACH. !
JCheck 'SINAD 1208 or more,
4) $5G output ; Front |AF 4.0v/45 ADY.
500uV/—53dBm Panel [voOL. ’ ’
v Check S/N 4508 or more.
Distortion : 5% or Jess.
Juelch 1) 885G ouput : OEF SSG Rear |EXT. 5P . SQL index angle
Rotate SQL VR 10 a point AF VTVM |panet 8:00 ~ 10:00
at which moise disappears. 40
dummy
load
2} S5G output : Oscillo- Squelch should open.
0.2uv/-121dBm scope
:set 1} Signaling unit SSG Signal- ’07 ¢ LED sheuld tight, "
selch VA1 10 VRS : MAX CCW. ing .
., 85G ovtput : OFF VR1 A [D? : LED should go out.
2) 858G output ; Rotate VR1 CCw.
0.2pVv/~121d8m 10 8 point at which
07 lights.
"Gup 1) 585G output ; DvM Signal- [TP2 Signal- |vA?Z 1.0v =01V
e-ADJ. 1.58uV/~ 103dBm ing ing
The set time can be
continuously varied by VRZ,
0~ 5V — 0~ 5gec,
2} 886 output : Power Rear [TX AaNT Check TX LED should light.
501uV/—~53dBm meter panel [RX ANT REPEAT LED should light,
REPEAT SW: ON 856
3) 856G output : OFF TX LED should go out about
i sec, later after turning
SSG OFF.
r 1) The set time can be OvMm Signal- {TP1 Signatl- |VR3 Setit 1o the 1arget
continuously varied by VR3. ing ing tirne,
0~0.3V:0FF
~ 0.5V : 30sec,
~ 5V !~ 5min,
ter 11 856 output ; Power Rear [ExT. 5P Signal- [VRS t].6KHz £ 100Hz
501uV/—53d8m meter panel ing
ion 858G
Deviation
meter
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ADJUSTMENT

ftam

Condition

Measurement

Adjustment

Test-
equipmaent

Unit

Terminal Method

oo [ |

Specifications/Remarks

21. Signaling
squelch

1) SSG output: Turn the 55G
output so that the SINAD
sensitivity becomes 10dB.

2) SSGMOD SW : EXT. MOD
AG1 FREQ : 1kHz
AG2 FREQ' ; QT tone freq’,

3) AG1 : Power switch OFF.
AG2Z output : Adjust the
output level of AG2 so that
S5G deviation becomes
0.75kHz.

4} AG1 : Power switch ON,
AG1Y output : Adjust the
outpuT level of AG1 so that
the S50 deviation becomes
3.75kHz.

li.e., QT 1one frequency/
0.75kHz deviation,
+1kHz/3kHz deviation)
MONITOR SW : OFF

TKR-820

AG)

TxH2z 10K

402 dummy load

Oscilloscope

Distortion rmeter

Rear
canel

EXT.SP |Signal- Check

ing

{Open.

2. TAKE-
OVER

TAKE-
OVER
switch

Front Check

panel

The TAKEQVER LED must
light on.




2.983 (d){(1l0) CIRCUIT DES.
' 443> FCC ID: ALHTKR-820N-2
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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 (IC1) to a level of 25W in the power
amplifier unt. The signail 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 levei
adjusted by APC control (VR 1) and is applied to the base of
Q6. The base current of Q3 is varied according to the differ-
ence from the comparison voltage at Q5, 6 so that the coi-
lector voltages of QZ and the IC1 first stage are controlled to
rmaintain the transmitter output level constant.

In the event an abnormal temperature rise occurs, the
temperature is sensed by a thermistor {TH1} and reduces
the autput power to a safe level.

The harmonics fiiter is of a fifth order Butterworth type
lowpass filter having a minimum attenuation of more than
55dB at the second harmonics frequency with a passband
insertion loss of less than 0.5dB. With a characteristics of
the transmitter final power amplifier module, which has
mare than 30dB of attenuation for the frequency at the sec-
ond harmonics or higher, total attenuation of harmonics is
more than 70dB8.

TX-RX
UNIT FINAL UNIT |
»
ANT
TX VCO RF AMP PRI DRIVE FINAL HYBRID LPF
z5 a1 a2 €1 18,9,10
e TX
2yvco ATt —I; "D‘D‘D \
[ ,_J 03 D4
cs T8 APC
a3 wR1 T8
APC ¥ 3
CONT _ TH1
PEF AMP
T ose
+8 DC AMP
Qa

Fig. 1 Transmitter biock diagram

Receiver Circuit

An incoming RF signal from the antenna is fed intc a
bandpass filter {L7). Then eliminated AF signal pass a pro-
tector {B3).

The signai is then amplified by an RF amptifier (O3} and
filtered again by bandpass filters (L9 and L1C). After ampiifi-
cation and fiitering, the signal is appiied to a double baianced
modulator (DBM, D4) for mixing with the first {ocal signal
generated at the RX trequency synthesizer.

The heterodyning action of the first mixer produces a
21.4MHz first intermediate frequency (1st IF), which is ap-
plied to a 6-pole monolithic crystal filter (MCF, XF1) after
heing amplified by a buffer amplifier (Q4 and Q5 connected
in parallel). The signal cut of the MCF is further amplified by
a 1st IF amplifier {Q6) and sent to the IF unit (Z8).

The signai applied ta 78 is mixed with a 20.945MHz sig-
nal at IC1 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 signai is
also obtained at 1C? by a quadrature type FM detector. This
recavered audio signal is then sent to the audio ampilifier
circuit and to the noise actuated squelch circuit.

in the receiver audio amplifier section, the recovered au-
dio signal from Z8 is first applied to a bandpass filter/valtage
controlled amplifier (BPF/VCA, Z8) unit. At this BPF/VCA
unit, the signal is amplified and sent to pin 9 of CNB as the
OET signal. The signal is returned to Z9 by way of the Sig-
naling unit. iC1 forms a lowpass filter and a highpass filter,
and IC2 forms a bandpass filter and lowpass filter in Z3. The
frequency components below 300Hz and above 30C0Hz are
attenuated in the above filter circuits,

The filtered audio signal is then applied to an electronic
volume controi {IC3), where the audio signal level is con-
trelled by a OC voltage sent from the front panel volume
control, The signal is then de-emphasized and sent to the
audio power amplifier circuit {IC1) after going through
squelch switches {Q%9 and Qi0).

The alert signal is aiso appliec to IC1, when a specific
signaiing board, which requires an audible alert through the
speaker, is installed. The signal, which is amplified by iC1,
drives either the internal speaker or the optional external
speaker and this selection is done through the accessory
cannector tocated on the Final unit,

ANT
V7 rx.Rx uNIT

15t Local
f—21.4MHz

from Common
PLL circuit

L7 Q3 5] L10 D4

|
|
i
1
1
i
|
1
H
1
i
1
13t IF AMP LPF :
Ge5 L13 1
1

]

I

]

I

|

]

|

t

|

I

I

I

LERAMIC
FILTER

79: BPENVCA Ai‘c"“

i S T . Y

- .I chl P mmm——————
1 : AFVOL
i

e T ——

SIGNALING UNIT

OISPLAY UNIT (A/d)

Fig. 2 Receiver block diagram
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CIRCUIT DESCRIPTION

Squelch Circuit

The high frequency component of the recovered audio
signal is fed to a noise amplifier within IC1 of Z8 and it is
further amplified by an externat noise amplifier {Q1). The
signal is then detected by a noise detector (01) and apptied
to the squelch switch in IC1. This detected ncise is also
routed to the squelch control {VR3) through the Display unit
{C/4) for adjusting the noise squelch sensitivity,

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

squelch switch transistors Q9 and Q10 aleng with the in-
verted signal of transmit/receive control signal. The squelgh
switch controls the input signal to the audio amgplifier to
rmute 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 signal = Low
R8 line = High
T/R signal = High
AC signal = Low

A N e~ ————
i
[ MODULE UNIT |
29:BPFVCA |
z8:F

i

lew
DISPLAY UNI

H:SQ OPEN
L;SQMUTE 1
o o o e o ]
10| cNe
SIGNALING
Ui DISPLAY UNIT
ACl cN1 —T e A
] 0z
48 50 e

et e e ks oy — T

Fig. 3 Squelch circuit

RX Frequency Synthesizer

The RX frequency synthesizer consists of three major cir-
cuits. They are the temperature compensated crystal oscil-
lator (TCXQO, Z3), RX voltage controlled ascillator (RX VCO,
Z2) and RX phase locked loop 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 signal is fed to the frequency synthesizer IC
{IC2)in Z1. AtIC2, this signal is divided by 1024 to became
a 12.5kHz reference signal.

The output from the RX VCO operates at the frequency
of the receiver first local signal and a portion of the signal is
fed to a dual moduius counter formed by (C1 and IC2 in Z1.
IC1 divides the inceming sigral by 1/64 or 1/65 depending
on the control line status sent from IC2. The cutput of the
dual modulus counter is also a 12.5kHz and this signal is
compared against the 12.5kHz reference signal in a phase
caomparator at 1C2: The output signal from the phase com-
parator is then fed back to the RX VCQ after going through a
charge pump and a lowpass filter to maintain the RX VCO
frequency.

If this AX 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 signai to following amplifier stages in
order to prevent an unauthorized transmission.

TX Frequency Synthesizer

The TX frequency synthesizer consists of three major cir-
cuits. They are the modulator/vo%tag‘e‘ controlled crystal os-
cillator {(VCXQ, Z6), TX voltage controlled oscillator {TX VCO,
Z5}) and TX phase locked loop unit (TX PLL, Z4).

The audio signal from the microphone amplifier and the
Signaling unit is applied to the TX VCO (Z5) and the VCXO
{Z6) operating at 12.8MHz 10 obtain an FM modulated sig-
nai. And its frequency stability is maintained within
+2.5ppm from -30°C to +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 VCQO operates at the frequency of
the transmit signal and a portion of the signal is fed o a dual
modulus counter formed by IC1 and IC2 in Z4. IC1 divides
the incoming signal by 1/64 and 1/65 depending on the con-
trot 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
atIC2. The output 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 loop be-
comes UNLOCK, the uniock conditicn is detected by 1C2
and it prevents the transmitter frequency synthesizer from
sending a transmitter.
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CIRCUIT DESCRIPTION

Microphone Amplifier

The audio signal criginating at the microphone is applied The processed audio signal is sent to the modulator/volt-
to a microphone amplifier unit (Z7) after going through a mi- age controlled crystal oscillator (VCXQ, Z6) and vaitage con-
crophone sensitivity control (VAT), trolled oscillator (TX VCO, Z5} in the transmitter frequency

The signat is amplified and voltage limited by IC1 and I1C2 synthesizer via IC3.

in Z7, then applied to an active lowpass filter/pre-emphasis
network (1C3}.

| Za:TXPLL
P e e e ———

i oK Q3,04,05

from
: CONTROL PDATA NV
' UNIT », PLLEN o1 D2
f
1

*

|
|
|
|
I
f
I
|

1
i
i
i
<
i ]

: SIGNALING |
UNIT

I
I
1
1
I
1

ckl aageds H
from
S am |
UNIT < PLLEN !
&

Z2 : RX VLo
r

Fig. 4 PLL & Modulation circuit block diagram

Reset Circuit

Upon initial power up, the line voltage graduatly increases
and this causes the reset system {IC3) to generate a resst 4522\\;
pulse. This reset pulse is applied to the microprocessor :
{IC1) to insure the initialization of the circuit.

From ROM writer
58 {XPT-20 or KPT-50} 5.0¥ 1
5C
1 3 7
| A
N a s} " ST @
J; i1

5.0V 1

I
|
1
!
!

A A

Power ON RESET Whan KPT-20
or KPT-5Q
connacted

Fig. 5 Reset circuit black 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 exceilent efficiency. Con-
trol and operating voltages are rectified and supplied inde-
pendently for good ripple characteristics.

Temperature compensation for the regulator Zener diocde
D5 and error amptifier transistor Q4 is provided by silicon
diodes D4 and D86. _

At initial POWER-ON Q3 is ON to turn-down Q4 base
voltage. This prevents a swge voltage from being output
when no load is connected. As C5 charges, Q2 turns ON to
shut Q3 CFF. Q4 is thereafter fully ON.

If the load is shaorted, comparator Q1 is turned OFF and
current proportional only to that in the initial turn-an circuit is
cutput. When the cutput is shorted, the output current
drops to TA. 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 OC
switeh {D101) for the TKR-8204 only. The output from the
AVR unit and the DC input from the external power input
terminals are changed autormaticaliy,
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Fig. 6 AVR circuit block diagram



TKR-820

CIRCUIT DESCRIPTION

EEPROM Programming

Programming of data into the EEPROM {{C2} in the Dis-
play unit is done by conrecting the KPT-20 pro-
grammer to the transceiver by cable provided with the KFT-
20 or KPT-50, When the programmer is connected to CN1
in the Display unit, this causes microprocessor IC1 1o gointo
reset condition. In the reset condition, the output ports of
iC1 becomes high impedance and are isolated from 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
to 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 fiiter, in which any fre-
quencies below 300Hz are removed. The mute circuit con-
trol a transfer audio signal by microprocessor. The other
part of the audio signai is fed through a fifth-arder active
low-pass filter, of which the cut-cff freguency is set at
220Hz, to discriminate the QT and DQT signals from other
audic signals.

The QT tone obtained from the above filtered audio signal
1s applied to the microprocessor (IC11) as an analeg signal
for tone detection after being amplified by 1C4 (2/2).

The DQT code is passed through a low-pass filter IC3 {2/
2}, of which the cut-off frequency is 140Hz, and the circuit
consists of 1IC3 (1/2) and IC5 (1/2), where the DC drift com-
panent {low frequency) is removed from the signal. The sig-
nal is then amplified by IC5 (2/2). The amplified signal is
applied to tC1 after waveform shaping by Q2.

iC11 sends an audio control signat (AC) to the AC termi-
nal of CN1 through an inverter (Q4) according to the status
of the incoming signal. If the incoming QT tone or DQT code
matches the data stored, the AC terminal of CN1 is forced to
become *LOW" ta unmute the receive audic circuit.

+ Monitor circuit

The RESET terminal of CN1 is cennected to the MONI-
TOR and MIC MONITOR circuits in the repeater.

The RESET terminal signal level goes to "HiGH" state, if
either the MONITOR switch is on or the microphones
MONITCR switch is on, causing pin 4 (RESET) of IC11 to
become *HIGH". In this condition, the AC terminal of CN1 is
held "LOW", enabling only the naise actuated squeich opera-
tion.

« Encoder operation

In the transmit mode, the PTT terminal of CN1 bhecomes
‘LOW* and this information is inverted to "HIGH" by Q7 pe-
fore being applied to IC11. Upen receipt of this PTT signal or
when the programmed tone has been decoded at the time
of the REPEAT operation, IC11 starts the encade function.
The encode signal is sent cut from output ports, A/C 0
through A/D 7, of IC11 in a binary format and is fed to a
ladder network resistor (CP1} for Digital-to-Analeg signal
conversion. The output signal from CP1, which is either the
QT tone or the DQT code, is routed t¢ the TONE terminal of
CN1 after going through a level control for modulating the
transmit signa,

+ Local/Repeater operation

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

» Preset squelch operation

The squelch circuit for the repeater operation which is
independent from the main body consists of noise condi-
tioner {C6 (1/2}, waveform shaper Q1, microgrocessar [C11
and squelch sensitivity adjuster VR1,

The preset squelch level, the hangup timer time and the
time-out timer time are compared in IC11 respectively with
the voltages at pins 3C, 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 scftware control.

TAKEOVER Switch

The TAKEQVER switch is used to isalate the remote con-
troi. (The remote control is isolated when the TAKEOVER

switch is pressed.) .



