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Confirmation of control function (in case KSK-2 control data has not been set.)

Item

Condition

Operation check

No conditions are specified.
Microphone (MIC) : MONITOR ON
SQL VOL : CW MAX

MONI SW : OFF

Number of channels to be at least two.

. Confirmation of
DEL/ADD function

1) SCAN SW : OFF
Press DEL/ADD SW

2) SCAN SW : ON
Press DEL/ADD SW

If DEL/ADD lamp has been turned off, it is turned
on and “pip’’ sound is heard once.

If DEL/ADD lamp has been turned on, it is turned
off and “’pip’* sound is heard twice.

. Confirmation of operation
of channel switch

1) SCAN SW : OFF

2) SCAN SW : ON

When channel switch is turned, indicated channel
changes.

. Check of SCAN and
selectable priority
channel

1) SCAN SW : ON
MIC : MONITOR OFF

The channel display should show a bar (—).

2) MIC : MONITOR ON
or
MONI SW : ON
SQL VOL : CCW MAX

Channel before scanning to be indicated.

. Confirmation of PTT

1) SCAN SW : OFF
PTT SW : ON

TX display to be turned on.

2y PTT:SWs OFF

3) PTT SW : ON
MIC : MONITOR OFF

TX display to be turned off.




ADJUSTMENT

TKB-720

Alignment
Measurement Adjustment
Item Condition 'I:est- e Froomit! ‘une | “pek Meilsou Specifications/Remarks
equipment
1. Setting 1) AC voltage for destination
: 120V DVM DUMMY LOAD (PLZ50-50) AF VTVM DC AM METER
2) Connect to the DC output
(OUT terminal) and GND of
the AVR unit. (%)
2. Test equip- |1) Function : 0.1 resistor
ment set-up Meter : 60A, 60V
DC : ON
Power : ON
SW1 : OFF
3. Voltage 1) Power switch : ON DVM Output |AVR |VR1 Adjust the load 13.6V = 0.4V
setting for 7A. (Verify power indicator
lights.)
2) Vary the load for 2A — 10A |[DVM 136V 0.7V DC
draw. AF VTVM Less than 30mV AC.
(Set to 10A after check.)
3) Power switch : OFF
4. Protection 1) SW1: ON DVM Output [AVR [VR2 |0.2V 0.2V £.0.1V.
VR2 : MAX CW.
Power switch : ON
2) SW1 : OFF Check 13.6V = 0.4V
5. Setting 1) Write in freq’ designed with
EEPROM writer.
2) Connect the power cable to
the rear panel.
3) Final unit VR1 : MAX CCW. AC Power meter
4) Power SW : ON
o Deviation
® 0 E8... | meter
AG AF VTVM Freq’
7 . ©0 counter
6. Common 1) CH : Channel with highest Power TX-RX [TP1 TX-RX (21 6.0V ADJ. +0. 1V
PLL Lock TX FREQ' (fTH). meter
Voltage 2) PTT : ON DVM
7.TX PLL TX-RX [TP2 TX-RX [z4  [6.0V ADJ. +0.1V
Lock
Voltage




TKB-720

ADJUSTMENT

Measurement Adjustment
Item Condition 'I"est- nie resintnat] nté | Pais Method Specifications/Remarks
equipment
B TXCO. 1) CH : Channel with TX Power TX-RX [TP3 TX-RX |Z6 f —21.4MHz ADJ. [+100Hz
Freq’ ADJ. center FREQ' (fTm). meter (Foil
PTT : OFF (RX) FREQ' side)
Note : TCXO is adjusted counter
precisely at 26°C. If it is
readjusted, the frequency
stability is changed.
Do not touch it normally.
9. Power ADJ. |1) CH : Channel with TX Power Rear ANT Final |VR1 MAX CW. 55W or more.
(APC) center FREQ’ (fTMm). meter panel
PTT: QN Ammeter 52W ADJ. +2W
2) CH : Channel with lowest Check ; 45W ~ 60W
TX FREQ' (fTL) and channel
with highest TX FREQ' (fTH).
PTT : ON
10. Transmit 1) CH : Channel with TX Power Rear |ANT TX-RX (22 FREQ' ADJ. of TX. |+100Hz
Freq’ ADJ. center FREQ' (fTMm). meter panel s
ANT : Power meter FREQ'
PTR: ON counter )
2) CH : Check other channel. Check
PTT : ON
11. Tone 1) CH : Set the channel selector [Power Rear |ANT KMS-5 [VR1 +0:75kHz +100Hz
deviation to the channel with which meter panel
ADJ. QT (CTCSS) is used. Deviation KQT-7 |VR1
KMS-5, Deviation meter filter : meter
KQT-7 and LPEse8kHz (HPF = OFF. KSK-2 [VR1
KSK-2 De-emphasis : OFF
(Option) PTT : ON
12. Maximum |1) Connect AG to the MIC Power Rear ANT TX-RX |[VR2 +4.4kHz ADJ. +100Hz
deviation terminal. meter panel (+4.9kHz ADJ.
ADJ. AG : 1kHz/50mV Deviation when signaling unit
Deviation meter filter : meter installed.)
LPF : 20kHz, HPF : 80Hz, Adjust one more
De-emphasis : 750usec. than the other by
TX-RX unit VR1 : MAX CW. switching between
CH : Channel with highest —P and +P.
TX FREQ' (fTH).
BRI ON
13. MIC 1) AG : 1kHz/5mV TX-RX [VR1 +3.0kHz ADJ. +100Hz
sensitivity (+3.75kHz ADJ.
ADJ. when signaling unit !
installed.)
14. Sensitivity |1) CH : Channel with RX AF VTVM |Rear |[EXT.SP |Front |AF 0.78V/4% (Niose) ,
ADJ. center FREQ' (fRM). 49 panel panel |VOL. !
dummy i
load
|
SSG !
%
|
TKB-720




ADJUSTMENT

TKB-720

Measurement Adjustment
Item Condition Test ke Tansiod | Okt | Perts Method Specifications/Remarks
equipment
2) SSG FREQ' : fRM SSG Rear EXT.SP |TX-BX [L11, Reduce noise level
Output : 500uV/—53dBm [AF VTVM |panel g 7 using L11, L12 and
MOD : OFF Distortion L15#RlLI 6t
meter L16) Decrease the SSG
49 17 output so that noise
dummy level is always 20 to
load 30dB lower than
0.78V.
Repeat 3 to 4 times.
3) SSG Output : L25 Adjust for maximum
500uV/—53dBm AF output.
MOD : 1kHz/+3kHz DEV.
4) SSG Output : L23, [Adjust for maximum
0.32uV/—117dBm L24 SINAD.
Front |AF 0.78v/42 ADJ.
panel |VOL.
Check SINAD 12dB or more.
5) CH : Channel with lowest Front |AF 0.78Vv/4Q ADJ.
RX FREQ' (fRL) and channel panel |VOL.
with highest RX FREQ' (fRH).
SSG FREQ' : fRL or fRH Check SIAND 12dB or more.
Output : 0.35uV/—116dBm
6) CH : Channel with RX center Front |[AF 4.0V/49 ADJ.
FREQ' (fRM). panel |VOL.
SSG FREQ' : fRM Check S/N 45dB or more.
Output : 500uV/—53dBm Distortion : 5% or less.
15. Adjusting |1) CH : Set the channel selector
§ : AG1
decoder to the channel with which 1kHz
sensitivity QT (CTCSS) is used. 10K
for signaling| SSG FREQ' : Set it to the
squelch FREQ’ of the channel 10K
KMS-5, mentioned above. EXar
KQT-7and | SSG Output : Turn the SSG By MOD
KSK-2 output so that the SINAD
d A QT tone SSG
(Option) sensitivity becomes 10dB. frag"
2) SSG MOD SW : EXT. MOD ouT
AG1 FREQ' :1kHz KMS-5
AG2 FREQ' : QT tone freq'. KQT-7 and KSK-2 A
3) AG1 : Power switch OFF.
AG2 Output : Adjust the
output level of AG2 so that
SSG deviation becomes (SP) : -
078117 e
4) AG1 : Power switch ON. Rear EXT.SP |KMS-5 Check Open.
AG1 Output : Adjust the panel KQT-7
output level of AG1 so that KSK-2
the SSG deviation becomes
3.75kHz.
(i.e., QT tone frequency/
0.75kHz deviation,
+1kHz/3kHz deviation)
MIC hook : ON hook
MONI SW : OFF
16. TAKE- Front |TAKE- [Check The TAKEOVER LED must
OVER panel |[OVER light on.
switch
17. ALE R The ALERT tone is generated when the DEL/ADD switch is opened, in the time-out-time operation, etc.
taone level The ALERT tone level can be adjusted as desired with KMS-5 : VR2 and KSK-2 : VR2.
ADJ.
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PC BOARD VIEWS/CIRCUIT DIAGRAMS | KB-720
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TERMINAL FUNCTIONS

TKB-720

Connector |Terminal | Terminal Terminal Functi Connector [Terminal | Terminal Tebvinal B 4
No. No. Naio rminal Function No. No. Naine erminal Function
AVR UNIT (X43-3040-10) CN3 1 VOL Volume control input.
(A/2) AC1 AC input for reference voltage. g GSI\?D qu\lljel(:h control input.
AC2 AC input for reference voltage. 4 SCNS S D. ok |
AC3 AC input for power supply. g Bia Dcé)lr_)/fol\glgg '_"p“':'. :
AC4 AC input for power supply. = S ) signaliinput.
GND GND. ouT Ser!al output.
CAP For capacitor (+). . Bl Serial input.
c Q5, Q6 collector. 8 SB Switched B input.
Eil For emitter Q6. 9 GND GND.
E2 Foremitter Q5. 10 B, PTT signal output.
GND GND for output. 11 MiIC MIC signal output.
OUT | DC 13.6V output. 12 MIG MIC GND.
B1 For base Q6. 13 HK HOOK signal output.
B2 For base Q5. CN4 1 NC No connect.
(B/2) A1l AC power input. (B/4) 2 PATG PTT GND.
A2 AC : For 3 A PliT:
i Db MIC 4 MIG | MIC GND
B t. ;
SwW used AC outpu 5 MIC MIC.
DRIVE UNIT (X45-3310-10) 6 HOOK | HOOK.
CN101 - TX TX signal input. CN5 1 c5 Common 5V.
CN102 1 B DC 13.86V input. (B/4) g ,’\AAS)T Monitor signal output.
2 B DC 13.6V input. AUX signal output.
3 GND GND. 4 D/A DEL/ADD LED signal input.
4 NC No connect. 5 DAS DEL/ADD signal output.
5 APC APC control input. 6 SCN Scan ssignal output.
6 T8 TX 8V output. 7 GND GND SB input.
3 8 SB Switched B input.
b - D ok bk s 9 PTT | PTT signal output.
FINAL UNIT (X45-3320-10) 10 MIG MIC GND.
TS S T e e T
CN2 — B DC power input. Py . e e g. : ol
r input.
CN3 - GND GND. . st G‘LD P
Ch ! 8 DC 13.6V output. CN7 1 INT Internal speaker output.
2 B DC 13.6V output. 2 GND GND
3 GND GND. -
CN8 1 HK Hook signal input.
4 NC No connect.
5 APC APC control output. For 2 LG Line input GND.
i irect modulation or F2 input.
6 T8 TX 8V input. ACC 3 DI Di dulati F2i
connector 4 BE Detected signal output or F3 input.
o ! Giyo e 5 LI Line input.
2 B DC 13.6V output. 6 SG Speaker GND.
3 RBS gs( 18?/6V SHipLL 7 SB Switched B output.
. s 2 T4 o 8 PT PTT signal input.

UL 9 SI Speaker signal input.
w2 = DO RF drive input. 10 DE Detected signal output.
I = ANT Antenna connector. " GN GND.

12 SO Speaker signal output.
DISPLAY UNIT (X54-3070-10) 13 co CALL/COR or BUSY signal output.
CN1 1 DO EEPROM data output. 14 FO FO input.
For 2 DI EEPROM data input. 15 F F1 input.
EEPROM 3 GLEK Clock signal input.. : CN9 1 B Encoder power input.
Writer 4 EN1 EEPROM enable signal input 1. (D/4) 2 ENC1 Encoder output.
5 EN2 EEPROM enable signal input 2. 3 ENC2 Encoder output.
RST Mi ti 13
: At B s sl e CN10 1 c5 D22 common 5V input.
8 NC e o and 2 1-a D22 a segment output.
- CN11 8 1-b D22 b segment output.

CN2 1 CHEN Channel enable. (C/4) 4 1-c D22 ¢ segment output.
2 CHDAT Channel data. 5 1d D22 d segment output.
3 CHCLK Channel clock. 6 1-e D22 e segment output.
4 T/R Transmit/Receive. 7 14 D22 f segment output.
g SJSEYI' EUSY' il 1 8 19 D22 g segment output.

etected signal input. -

7 AC Audio mute control signal. c:;;s ; 202 ggg Z‘;’:g"r;zfgfgfu'tgzlt“-
g CA'\ﬁ?CNOR ’(\:AZEIEC/)EOR CN12 3 2-b D23 b segment output.
10 AUX Auxiliary ] (C/4) 4 2 D23 ¢ segment output.
11 KEY KEY line. 5 2d D23 d segment output.
12 PEN Pl enat;le 6 2-e D23 e segment output.
13 PDAT Bl oo 7 27 D23 f segment output.
14 PCLK PLL clock. 8 2-g D23 g segment output.
15 TPEN TX PLL enable.




TKB-720

TERMINAL FUNCTIONS

Cor;\r::f:tor Te:":‘nal T:::_:;al Terminal Function Cor:\rll::tor Te'l'“":.nd T:'I'l:"l‘:a' Terminal Function
w1 1 HK HOOK signal input. CN6 1 CH CLK | Channel clock signal output
2 MIC MIC signal input. for signaling.
3 MIG MIC GND. 2 CH DATA | Channel data signal output
4 PTh PTT signal input. for signaling.
5) SB Switched B output. 3 CHEN Channel enable signal output
6 GND GND. ; : for signaling.
£ SCN Scan signal 'th‘ i CN7 1 SB Switched B output.
8 DAS DEL/ADD signal input. 2 PTT ki X P et
9 D/A DEL/ADD LED signal output. B Sy i
10 AUX AUX sighial APt 3 KEY KEY signal output for signaling.
11 MON Mopitoe il inbut 4 ALERT ALERT signal input for signaling.
12 c5 Garmet ey output‘ 5 RESET RESET signal output for signaling.
; 6 AUX AUX signal output for signaling.
W2 1 ENC2 Encoder signal input. 7 CAlSL CALL signal input for signaling.
2 ENC1 Encoder signal input. 8 AFO Detected signal input via
3 +B Encoder power output. the Signaling unit.
TX-RX UNIT (X57-3220-10) 9 DET Detected signal output to
; ’ - the Signaling unit.
CN1 = RX Receive signal input. 10 AC Audio mute control signal input
CN2 1 PLL CLK | Clock signal input. For COM by Signaling unit.
2 PLL DATA | Data signal input. } PLL IC 1 GND GND.
3 PLLEN Enable signal input. 12 SQL Noise squelch signal output.
4 ALY " AL, BGa a0 CN8 1 TONE | TONE signal (300Hz or less) input.
3 MON 5. [ JeoRapneaal input. 2 MOD | MOD signal (300Hz to 3kHz) input.
g S Ma.canpect, 3 |MICMUTE | MIC MUTE signal input.
7 T/R T/R signal input. 4 GND GND.
8 S OuUT Serial data out to the Display unit.
9 S IN Serial data in from the Display unit. CN9 1 HORN1 | HORN SW output.
10 GND GND. 2 HORN2 HORN SW output.
1 SB Switched B output. CN10 1 INT SP Internal speaker output.
12 KEY KEY signal input. 2 GND GND.
13 CALL CALL LED control signal output. CN11 1 SB Switched B output.
14 . TR 0o 2 MIC | MIC signal input.
15 BUSY BUSY S|gna| output. 9 MIC GND MIC GND.
16 CHCIK Channel clock for signaling. 4 GND GND.
7 CH DATA | Channel data for signaling. 5 HOOK HOOK signal input.
18 CHEN Channel enable for signaling. 6 PTT PTT signal input
CN3 1 SER IN Serial data input for scan. 7 SP QUT External speaker output.
2 SER OUT | Serial data output for scan. 8 SP IN Internal speaker input.
3 ADD/DEL | ADD/DEL signal output 9 HORN1 HORN input terminal.
from the Display unit. 10 HORN2 HORN input terminal.
4 SCAN SW | Scan switch signal output CN12 1 GND GND.
from the Display unit.
5 UNL Common PLL unlock signal output. % :g ggaz: zﬂzg:z gﬁ:g::
6 DEM Detected signal output for scan. 4 R8 RX 8V output.
7 N0 | GG 5 T8 TX 8V output.
CN4 ; MngED ‘\Hﬂ?é)lé[jgnal input. CN13 = X Transmission drive output.
3 MIC MIC signal input.
4 PTT PTT signal input.
5 GND GND.
6 SB Switched B output.
7 S IN Serial data in from the Display unit.
8 S OuT Serial data out to the Display unit.
9 ADD/DEL | ADD/DEL signal input
from the Display unit.
10 SCAN Scan switch signal input
from the Display unit.
CN5 1 GND VOL GND.
2 VOL Volume control output.
3 SQ Squelch control output.
4 GND SQ GND.
5 RLEC Power supply relay control signal
output to the power switch.
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TKB-720

EXTERNAL VIEW DISASSEMBLY FOR REPAIR

KMC-9 (BASE MICROPHONE)

CHASSIS REMOVAL

1. Remove the four rubber feet (@) ).

2. Remove the four screws ( e ).

3. Remove the chassis ( @) ).

4. Disconnect the 3-pin connector from the microphone
amplification unit ( 0 ).

a Fig. 1

REMOVAL OF MICROPHONE ELEMENT AND MICRO-
PHONE AMPLIFICATION UNIT

5. Remove the two screws holding cases A and B ( e )

6. Remove case B (@) ).

7. Remove the microphone element and microphone amp-
lification unit ( 0 )
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KMC-9 (BASE MICROPHONE)

SWITCH UNIT REMOVAL

8. Disconnect the 6-pin connector ( e )
9. Remove the springs (L and R) ( e )
10. Pull out the shaft { ) ).
11. Remove spring A and slider ( Q ).
12. Remove the switch unit while pressing the two claws
holding the switch unit in the direction of the arrow

(®).

L spring

REMOVING MICROPHONE PLUG
To remove the microphone plug (module) from the Fig. 3

Main unit or from the microphone, grasp the rubber cap

from up and down with your fingers (to unlock it) and

pull it out.
PARTS LIST
*New parts
New .|
Ref. No. parts Parts No. Description

1 E23-0612-08 [CRIMP TERMINAL
2 E30-2080-08 [CURL CORD m 1
3 G09-0423-08 |L SPRING
4 G09-0424-08 |R SPRING
5 G09-0425-08 |SPRING A
6 G13-0877-08 |CUSHION
7 G13-0878-08 [CUSHION D.
8 J02-0448-08 |RUBBER FOOT
9 N44-3018-45 |TAPPING SCREW
10 N47-3010-46 |TAPPING SCREW
11 T91-0368-08 |MIC UNIT
h2 S50-1430-08 |MICRO SWITCH
13 W02-0803-08 |SW UNIT
14 W02-0395-08 |MIC AMP UNIT
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TKB-720

KMS-5 (DQT/QT)

The KMS-5 is programmable encoder/decoder board
capable of handling Quiet Talk (QT) and Digital Quiet Talk
(DQT). The QT tone or DQT code can be the same or
different for encode and decode, and this signaling infor-
mation is automatically retrieved, to provide the desired
encode/decode characteristics on a per channel basis, from
the on board memory, which can be programmed by the
model KPT-20 Program/Test Set.

Reset Circuit

The reset circuit initializes the microprocessor : |C6
whenever the output voltage of the 5V voltage regulator :
IC7 falls below 4.2V.

The output of IC7 is continuously monitored by a volt-
age detector (IC5). The microprocessor receives a reset
signal from IC5 and is held in the reset condition when IC5
senses the low voltage condition in the output of IC7 until
the output voltage of IC7 goes above 4.2V.

The microprocessor resumes normal operation upon
removal of the reset signal.

b AAA c

Vv 1C6

SB I1C7 1C5 3

5V Valtage A~ S e
1] AVR [ 27 2 |Detector| e ]+ fEs

-

©,
t
ARG E R
492V = 5 aul
® : |
|
T T V‘
5v?——_¢4____
[ |
G e
L . .
A D
Power Reset
ON

Fig. 2 Reset Circuit
DQT Polarity Switching

In the DQT encode or decode mode, the polarity of a
code may be set by W6 and/or W7 as shown in the table
below.

Polarity Setting
Model Decode | Encode W6 W7
* TKB-720 it o o o
Undefined + - X (e}
Undefined - i @) X
Undefined — — X X

% : BASIC, O : Installed, X : Removed,
Undefined : Reserved for future use.

Table 1 DQT Polarity Select

Retrieval of Stored Data

The channel data (Information of which channel the
transceiver is tuned to) is sent from the transceiver controtl
unit, upon reset of the control unit in the transceiver
(e.g., initial power on) or whenever a new channel is select-
ed, in a serial format through CHEN (channel enable),
DATA and CLK (clock).

The microprocessor in the KMS-5 receives the above
serial data and translates it to address locations in EEPROM
. 1C8 or I1C9 (optional) in which encode and decode data are
stored. The address information is sent from the micro-
processor to the EEPROM in a serial fromat data and, in
turn, the EEPROM sends back the stored data to the micro-
processor.

If the selected channel is between 1 and 32 then IC8 is
selected for the data retrieval, and for channels between 33
and 64, IC9 is selected.

Decoder Operation

The receive audio signal from the transceiver is fed to
the KMS-5 through an interface connector CN1. A part of
this signal is returned to the receive audio amplifier circuit
after going through an active high-pass filter, in which any
frequencies below 400Hz are removed. The other part of
the audio signal is fed through a fifth-order active low- pass
filter, of which the cut-off frequency is set at 200Hz, to
discriminate the QT and DQT signals from other audio
signals.

The QT tone obtained from the above filtered audio
signal is applied to the microprocessor : |C6 as an analog
signal for tone detection after being amplified by IC3 (2/2).

The DQT code, on the other hand, is fed through an-
other active low-pass filter IC2 (1/2), of which the cut-off
frequency is set at 140Hz, before being applied to IC6 for
decoding.

IC6 sends an audio control signal (AC) to the AC ter-
minal of CN1 through an inverter (Q1) according to the
status of the incoming signal. If the incoming QT tone or
DQT code matches the data stored for the channel, the AC
terminal of CN1 is forced to become ““LOW'’ to unmute the
receive audio circuit.

Monitor Circuit

The RESET terminal of CN1 is connected to the MONI-
TOR and MIC HOOK circuits in the transceiver.

The RESET terminal signal level goes to "HIGH' state,
if either the MONITOR switch is on or ‘the microphone is
OFF-HOOK, causing pin 55 (RESET) of IC6 to become
“HIGH"". In this condition, the AC terminal of CN1 is held
“LOW'*, enabling only the noise actuated squelch operation.
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KMS-5 (DQT/QT)

Encoder Operation

In the transmit mode, the PTT terminal of CN1 becomes
“LOW' and this information is inverted to “"HIGH" by Q3
before being applied to IC6. Upon receipt of this PTT
signal, 1C6 starts the encode function. The encode signal is
sent out from output ports, TONEO through TONE7, of
IC6 in a binary format and is fed to a ladder network resis-
tor : CP1 for Digital-to-Analog signal conversion. The out-
put signal from CP1, which is either the QT tone or the
DQT code, is routed to the TONE terminal of CN1 after
going through a level control for modulating the transmit
signal.

Time-out Timer Operation

The transmitter time-out is determined by a DC level of
the T.0.T. terminal at IC6. This level is programmable
through jumpers W1, W2 and W3.

The PTT terminal and the KEY terminal of IC6 are at
the same level within a time-out period, so that, the KEY
terminal output level become ““HIGH” when the PTT
switch is pressed. This signal is sent to the transceiver
through an inverter (Q2) to activate the transmitter with a
“LOW'’ state signal.

Upon time-out, the DC signal level at the KEY terminal
of 1C6 becomes *'LOW'’ even through the PTT switch is still
pressed. This causes the transmitter to be deactivated after
the time-out.

The time-out timer is reset every time the PTT switch is
released.

Time (s) Wi W2 W3

0o (0] o (¢]
30 X (©] O
45 o X (0]
60 X X o
90 (6] o X
120 X (¢] X
150 o X X
180 X X X

O : Used, X : Cut.
Table 2

Busy Channel Lockout

This feature reduces possible interference from co-
channel users by providing the following functions when
the channel is busy.

1) The transmitter is disabled and kept from transmission
when the noise squelch is open and the QT tone or DQT
code does not match to the one stored in the KMS-5.

2) The transmitter is enabled if the noise squelch is open
and the QT tone or the DQT code matches.

If the noise squelch is closed or no information is pro-
grammed in, the transmitter is not disabled.

The busy channel lockout is enabled if a jumper, W4 is
out.

w4
Cut Used
Function operative

Function inoperative

Table 3

Squelch Tail Elimination”

Upon release of the PTT switch, either a turn-off code
(in case of DQT) or a reverse phased tone (in case of QT) is
encoded for a pre-determined period of time in order to
eliminate a squelch tail at the receiving end.

The tone duration of QT squelch tail elimination can be
selected for optimum performance by a jumper (W8).

w8
Cut Used
Time (msec.) 150 100

Table 4
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KMS-5 (DQT/QT)

DESCRIPTION OF COMPONENTS
SIGNALING UNIT (X52-3120-20)

Component Part No. Use/Function Operation/Condition/Compatibility
1 : Voltage follower
5 G 2: Low g:ss filter
| 1 : Low pass fliter
:1 IC2,3 BA4558F 3 el
| ica | BA4SSEF 2. Lo poet s
IC5 M51943BML CPU system reset
IC6 HD63B05Z0A25F | CPU (Signaling control)
Ic7 MC78L05M 5V regulator |
IC8 93C46PI 1 ~ 32ch signaling data
1C9 93C46PI 33 ~ 64ch signaling data Option part.
Q1 DTC144EK AC line driver
Q2 DTC144EK KEY line driver
Q3 DTC144EK PLL line driver
Q4 DTC144EK DQT code inverter
Q5 DTC144EK CH enable inverter
D) >4 1SS184 Level shift External terminal “’L’"* : ON, "H"’ : OFF.

TERMINAL FUNCTIONS

Connector |[Terminal | Terminal

Terminal Function

No. No. Name
CN1 1 SB Switched power source.
2 BT Push-to-Talk switch line.
3 KEY Send start line.
4 ALERT Alert tone generating terminal.
5 RESET Mic hook and Monitor switch line.
| 6 AUX AUX, Switch line.
i 7 = Not in use.
} 8 AFO Detection output after signaling

component removal.

9 DET: Detection output.
10 AC Audio control output.
i1 GND Ground.
12 SaL Squelch line.
CN2 1 TONE Signlaing output.

2 — Not in use.
3 - Not in use.

| 4 GND Ground.

j CN3 1 CHCLK CH CLOCK line.
2 CH DATA | CH DATA line.
3 CH EN CH ENABLE line.
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» New Parts

KMS-5 (DQT/QT)

Les articles non mentionnes dans |le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts nation [marks
PRES @ B K B 2 & 5 B & /2 8 # | %
KMS-5
120 B58-0688-00 CAUTIAN CARD
135 B42-3317-04 LABEL
128 E31-3254-05 CONNECTING WIRE(12F) W1
127 EBl=8255-05 CONNECTING WIRE(4P) W2
130 E31-3341-05 CENNECTING WIRE(3F) W3
121 HO1-8168-03 ITEM CARTEN BEX
122 H21--0709-04 FROTECTION SHEET
123 H25-0076—-03 FRETECTIBN BAG (60XS0)
124 H25-0710-04 FRETECTISN BAG (100X150)
122 J42-0452-05 C8RD BUSHING L
125 N35-2606-41 BINDING HEAD MACHINE SCREW I
126 XS2-3120-20 SIGNALLING UNIT
SIGNALING UNIT (X52-3120-20)
i | 270-2064-05 ELECTRE 22UF 29WV
c2 £50-0896-05 ELECTRE 47UF 16WV
E3 . sd CKP3FBIH103K CHIP © 0. 010UF K
Covese CK7?3FB1H223K EHIE T 0. 022UF K
B £92-0004-0S5 CHIP TAN 1UF 16WV
B8 2y Ck7?3FBIH103K EHIRE L 0o 0100~ L
10 £92-0004-05 CHIP TAN 1UF 16WYV i
1L CK73FB1IH333K EHIR L 0, D33E K
Cle CK73FB1H332K CHIR C 3300FF K.
U3 b CK73ERIHEB3K EHIR L 0. 068UF K
14 CK?3FBIH1SZK BHIE (B 1S00PF K
Clo CK73ER1H104K EHIR ' 0. 1BVFH ivie
C16 £92-0003-05 CHIP TAN 0. 47UF 25WV
C17 CK?3FBIH102K CHIE 1000FF K
£18 CK?3EBLE473K. CHIR. T 0. 047UF K
L19 CK?3ERTE333K EHIR ‘& 0. D33
C20 £72--0004-05 CHIP TAN 1UF 16WY
2 3FCHIHIOLT EHIR C 100FF J m
¢ CCY3FCHIHZ20J CHIR 22PF
25 26 £92-0004-05 CHIF TAN 1UF 16WY
£27 32 CK73FB1H103K CHIP 0. 010UF K
£33 C90-2063-05 ELECTRE 10UF 25WV
34 CK73FBIH103K CHIBR C B Ea R Al =
£33 CK73FBIH183K GEHIRS 0. 018UF K
E02--2008-05 IZ SBEKET (8P)
CN1 EA40~ 32656 ~0% FIN CONNECTAR  (12F)
N2 E40- 3248 -05 FIN CONNECTER  (4P)
CN3 E40~3247 ~-05 FIN CONNECTRR  (3F)
X1 L7t=1373=-09 CRYSTAL RESBNATER (8. O0OOMHZ)
P R20-0598-05 MULTI-COMF (10K)
R1 RD41FB2B100J CYLND "EHIP <R <10 J 1/8W
Re! RD41FB2B103J CYLND CHIF R 10K J 1/8W
R3 RD41FB2B223J EYENDUEHIP R 22K J 1/8W
R4 15 RD41FBZB473J CYLLND CHIF R 47K J 1/8W
R16 RD41FB2B123J CYLND EHIP R 12K J 1/84W @
R1°7 RD41FB2R153J CYLND CHIP R 15K J 1/8W

E: Scandinavia & Europe K:USA P: Canada @ '
M: Other Areas

U: PX(Far East, Hawaii)  T:England
94 UE : AAFES(Europe)  X: Australia A\ indicates safety critical components.




TKB-720

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.

) KMS-5 (DQT/aT)

h@ Telle ohne Parts No. werden nicht geliefert.
Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
PRES & B & B & 8 5 8 & 2/ 28 ® )| %
R1B =20 RD41FB2B623J CYLND CHIP R 62K J - 1/84
Rz 1 RD41FB2B683J CYLND CHIF R 68K Jas=1v/8BW
R2z2 RD41FB2B433J CYLND CHIP R 43k JSlEw
R23 .24 RD41FB2B103J GYLND CHIF R 10K Jor/8n
R25 26 RD41FBZB184J CYLND CHIF R 180K J 1/8W
R2¢ ~29 RD41FB2B124J CYLND CHIR R 120K J /84
R30 31 RD41FB2B103J CYLND ZHIFE. R\ 10K Je 1/8W
R32 RD41FB2B824J CYLND CHIP R 820K Jet L7 Bl
R33 .34 RD41FB2B473J CYLND.EBHIF 'R -4 7K J /84
R3% RD41FB2B104J CYEND CEHIP R 100k et/ Bl
R36 R92-0687-0% CHIF R 0 8HM
R37 RD41FB2B473J EEND-EH1P- IR 47K e 11 /81
‘ R38 .39 RD41FB2B102J EYENDEDHI R-R 120K g 4l AW
”% R40 —45 RD41FB2B473J CYCNDECHIP R 47K o aall/80W
4 Ra6 RD41FB2B102J CYLND CHIF R 1.0K Ji F1/8k
R47 RD41FB2B153J EYLND CHIP: Rs15k J 01 /84
R48 RD41FB2B101J EYENDEHIE ‘R B Jo A /8U
R49 RD41FB2B683J EYLND . CHIP R 68K Ul 1/8uW
RS0 RD41FB2BS63J EYLNDCHIER R S6k Je 1 /(B
RS1 RD41FB2B153J CYLND CHIP R 15K J & Ts8u
RSz RD41FB2B474J EYEND: CHIP 'R (470K Jawl /By
RS3 RD41FB2B3724J CYEND (CHIP 'Rt 390K Jely Bl
RS4 RD41FB2B&8B2J EYLEND CHIRLR. 6.8k Jo 9 L8
URL 2 R12-3099=05 TRIMMING P8T. (47kK)
D1 -4 155184 CHIF DISDE
1 -4 BA4558F IC(BP AMP X2)
LS MS1943BML IC(SYSTEM RESET)
IC6 HD63B05Z0A41FI IC(MICREPRBCESZOR)
17 MC7?8LOSM IC(UBLTAGE REGUILLATRR/ +5V)
18 93I246F 1 IC(1K EEPREM)
[ DTIZ144EK DIGITAL TRANSISTER
E: Scandinavia & Europe K:USA P: Canada
(7 U: PX(Far East, Hawaii)  T:England  M: Other Areas
". UE : AAFES(Europe) X: Australia A\ indicates safety critical components.
PACKING
120 123 124
(127) 122
(125x4)
7,
(] 126
o t=Q (128)
& (129)
(130)
(135)
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KMS-5 (DQT/QT)

SIGNALING UNIT (X52-3120-20) Component side view

96

00006600

©

Foil side view

42

o
=

1 ¥

se6es0e0

et .=
‘ 8 5 ]
o i -
8
9
hes 17 1
9
5 8 F DTC144EK
4 ’ ‘ o 8
= ’ 4 4 ', ‘ E@c
‘f i
e @ 93C46PI
5

z
”‘
@ . M51943BML
@MF
[ 1 4 Wik GND
c2
8l 5
BA4558F
= 7 E MC78L05M
1
3
8 5 4




TKB-720

RATINGS

KMS-5 (DQT/QT)

QT Decoder/Encoder

Decoder/Encoder tone frequency

67.0 to 250.3Hz (in 0.1Hz steps)

Decoder response time : (T1)

T1=100/QT tone frequency x 200ms or less

Encoder response time : (T2)

T2 = 100/QT tone frequency x 20ms or less

Squelch tail elimination time : (Tr)

Tr = 100ms or less

Encoder frequency error

+0.5% or less

Squelch sensitivity

SINAD 8dB or less

DQT Decoder/Encoder

DQT code

23 bits total : a 3-digit octal number (0 ~ 7, 12 bits) with error correction (11 bits.)

Decoder response time : (T3)

T3 = 250ms or less

Encoder response time : (T4)

T4 = 20ms or less

Toff = 156ms

Turn-off code transmission time : (Toff)
Encoder pulse width error f

+0.7% or less

Squelch sensitivity

SINAD 8dB or less

Time-out timer

Time

OFF, 30, 45, 60, 90, 120, 150, 180s (Pre-settable)

98
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KQT-7 (QUIET TALK (CTCSS))

CIRCUIT DESCRIPTION

This unit is the QT : (Quiet Talk) (CTCSS) unit incor-
porating a QT encoder and decoder.
Decoder Operation

The receiving decoder output (DET signal), which is
transmitted from the transceiver, is inputs to the DET pin
of this unit. Since the DET signal level is shifted by the
ATT unit, the DET signal is input to the RX IN pin of
Tone Squelch LSI : IC1 (NJM6520). The DET signal input
to IC1 is amplified, passed through LPF1, LIM, BPF, and
DET, and then output to DET OUT. The output from the
amplifier is also supplied to LPF2 and output to RX OUT
via a HPF. The output of RX OUT passes through ampli-
fier : Q2 (2SC2712(GR)) and the AFO pin and is returned
to the transceiver.

The DET QUT pin outputs a high level signal when the
tone signal input to RX IN matches the tone selected by
DIP switch : S1. The low level DET OUT signal passes
through diode OR D2 (1SS184) and Inverter : Q3
(DTC114EK) and is applied to the AC pin to open trans-
ceiver squelch. The Reset signal from the transceiver MIC
HOOK is applied to diode OR : D2 as well as the DET OUT
Signal. Since the reset signal goes high when the transceiver
microphone is off hook, the AC pin goes low and monitor-
ing is possible even when no DET OUT signal is present.

The LPF1, BPF, and HPF in IC1 consist of switched
capacitor filters and they are controlled by the clock
signal. The clock signal is created by dividing the reference
signal, from the externally connected crystal oscillator : X1
(4.19430MHz) and the oscillator circuit internal to IC1.
The dividing ratio is determined by the tone frequency
setting switch : S1, and the selection of the receiving tone
frequency is set with switch S1 by varying the center fre-
quency of the BPF (band-pass filter).

Encoder Operation

When a low level PTT signal is input from the transcei-
ver, the signal is applied to Diode : D1 (1SS184) to place
IC1 in the transmit mode. The output from D1 is used as a
control, so that the operation of TONE MUTE : Q4
(DTC114EK) is interrupted and a TONE signal is output.
When IC1 is set to transmit mode, the transmission tone
signal is output from the Divider, passed through the
LPF1, and applied to the TX OUT pin. The transmission
tone signal passes through amplifier : Q1 (25C2712(GR)),
the level of the signal is adjusted by TONE DEV Control :
VR1, and is then applied to the transceiver modulator cir-
cuit via the TONE pin.

The transmission and reception tone frequency can be
selected by Tone Frequency setting switch : S1. The same
frequency is used for both transmission and the reception.

Q2
18
DET ATT AMP |—e- LPF2 HPF AMP AFO
29
f Q4 Q1
3 s 26 MUTE
LPEI > 8 GATE AMP L TONE
] }
i R D2 OR Q3
23
LM BPF |—{ DET > >t INV AC
: ¥
: B Sl :
.
cK cK cK < RESET
12 D1
N 40 T/R b PTT
I T/R 4— - i
: osc DIVIDER | CONT % SEPARATOR KEY
el = Ic2
P 41 *
2 38 5V
3 ROM AVR [* g -
5V
8V
o ) 17 I Ic3
eyl DECODER v
Jul
. 3~8
Ic1
1
TONE-FREQ. 5 ]or
SET By S
S1
A4

Fig. 1 KQT-7 Block Diagram
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KQT-7 (QUIET TALK (CTCSS))

Tone frequency setting

The tone frequency for this unit is set by the dip switch. through S6 in the tone frequency table; therefore set the
No. 1 through No. 6 on the dip switch, corresponds to S1 tone frequency according to the Table 1.
EIA Program lines EIA Program lines
No.| Specification (ON : L, OFF : H) No. | Specification (ON : L, OFF : H)
Group Hz S1 (Dip switch) Group Hz S1 (Dip switch)
1 2 3 4 S 6 1 2 3 4 5 6

670 |OFF | ON |OFF |OFF |OFF | ON |20
719 ON | ON |OFF |OFF |OFF | ON |21
744 |OFF [OFF | ON [OFF |OFF | ON |22
77.0 ON (OFF | ON |OFF |OFF | ON |23
79.7 |OFF | ON | ON |OFF |OFF | ON |24
82.5 ON | ON | ON |OFF |OFF | ON |25
854 |OFF |[OFF |[OFF | ON |OFF | ON |26
88.5 ON |OFF |OFF | ON |OFF | ON |27
915 \OFE, [LON OFF.ILON. | OEE.LON (.28
948 |OFF | ON | ON |OFF |OFF |[OFF |29
100.0 ON | ON | ON |OFF |OFF |OFF | 30
1035 [(OFF |[OFF |OFF | ON |OFF |OFF | 31
107.2 ONL | OFFLOFE i ON[.OFE (OFF 132
1109 | OFF ['ON | OFF NON | OFEF. | OFF | 33
1148 ON | ON |OFF | ON |OFF |OFF |34
1188 |OFF |OFF | ON | ON |OFF |OFF |35
123.0 ON |OFF | ON | ON |OFF |OFF | 36
127.3 |OFF | ON |ON | ON || OFF |OFF | 37
131.8 ON | ON | ON | ON | OFF |OFF

136.5. .[OFF |OEF | OFFE |OFF | [ON [OFF
141.3 ON |[OFF |OFF [OFF | ON |OFF
146:2. " OFECIFON I OEE TOFE ON T IOFE
1514 ON | ON |OFF |OFF | ON |OFF
166,72 "|OEEFOFE | ON" | OFF 17ON" JOFF
162.2 ON. [OFF | ON. |OFF | ON [OFF
167.9 |OFF [ ON | ON |OFF | ON |OFF
173.8 ON [ ON | ON |OFF | ON |OFF
1799 | OEF | OFE | OFF " "ON" ["ON"OFF
186.2 ON |OFF |OFF | ON | ON |OFF
192.8- |OFF | ON [OFF "ON | ON"|OFF
203.5 ON | ON |OFF | ON | ON |OFF
210.7 |OFF |OFF 'ON '|'ON | ON"|OFF
218.1 ON |OFF FON | ON | ON |OFF
225.7 |OFF'| ON"| ON"|"ON '|'ON"| OFF
233.6 ON |[ON | ON | ON | ON |OFF
2418 |OFF [OFF |OFF |OFF |OFF | ON
250.3 ON |OFF |OFF |OFF |OFF | ON

OVIN|O (O D (W (N|=
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Table 1 Tone Frequency Table

Fine tuning of the receiving frequency (fine frequency

Jui Ju2
tuning of BPF) 0% X X
Fine tuning of the receiving frequency depends on +0.5% o) X
whether the jumpers (JU1 and JU2) are grounded or not. + 1% X ©
+1.5% O (e]
O : Connect, X : Open
Table 2
¢
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) cwwrwe KQT-7 (QUIET TALK (CTCSS))

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournls.

'M Telle ohne Parts No. werden nicht gellefert.
Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
PRES &4 B ﬁ| B & ¥ B B &8 2/ % #®t &) | %
KQT-7
120 BS8--0684-00 CAUTISN CARD
128 E31-3254-05 CONNECTING WIRE (12F)
129 E31=3255=1% CONNECTING WIRE (4F)
121 HO1-8117-03 CARTON (INSIDE)
1ee Hz21-0709-04 FROTECTION SHEET
123 H25-0076-03 PRETECTION BAG (60XS0)
124 H25~0710-04 CONDUCTIVE BAG (100X150)
25 N35--2606-41 BINDING HEAD MACHINE SCREW
126 X52-3080-20 CTESS UNIT
127 J42-0452-05 PSWER CORD BUSHING
I QT UNIT (X52-3080-20)
il
B CCP3FCHIHLIS0J EHIP C 15EE J
3 £E90=205-05 ELECTR® 33UF 6. 3WV
[ B L £90-2077-085 ELECTRS 0. 1UF 25WV
E6il il £90-2044-0S ELECTRE 1UF 25WV
.8 £90=2021-05 ELECTRS 10UF 25WV
£9 0 510 £90-2044-05 ELECTR® 1UF 25WV
Bl £70-2021-05 ELECTRE 10UF 25WV
ciz £90-0482-05 ELECTRE 4. 7UF 25WV
13 CKP?3FBIH103K EHERE 0. QLHUES
g14 =17 £70-0801-05 ELECTRE® 33UF 25WV
N1 E40-507¢-05 PIN CONNECTER (12P)
CN2 E40=-5075-05 FIN CBNNECTBR  (4F)
X1 a7 =[0999-15 CRYSTAL RESSNATBR (4. 19430MHZ)
RlL " »2 RD41FB2B103J CYLND CHIF R 10K J 1/8W
R3 RD41FB2BB824J CYLND CHIP R B20K J 1/84
R4 RD41FB2B181J CYLND CHIP R 180 Jw 1 4BW
RS RD41FB2B332J CYUND EHIP R 3, 3k J 1/8W
Ré6 RD41FB2B371J CYLND CHIP R 390 J 1/8W
. R? RD41FB2B373J CYLND ZHIP R 39k J 1/8W
M. RB RD41FB2B1S4J CYLND CHIF R 150K J 1/8W
{ R? RD41FB2BS61J CYLND CHIP R S60 J 1/8UW
R10D RD41FB2B391J CYLNDHEEHIR R=35() J 1/84W
R11 RD41FB2B154J CYLND CHIP R 1S5S0k J 1/84
R12 RD41FB2B222J CYLND “CHIP R 2, 2K J 1/8UW
R13 RD41FB2B103J EYLNDCERTRER =1 [ A st L |1
R14 RD41FB2B123J CYLND CHIF R 12K Jv /8w
RIS RD41FB2B222J CYLND CHIP R 2. 2k J' 1/8u
R16 517 RD41FB2B472J CYLND CHIP R 4. 7K J ‘1/8W
R18 RD41FB2B121J CYLND CHIP R 120 J 1/8W
R19 .20 RD41FB2B333J CYLND CHIP R 33K J 178w
UR1 R12-4408-0S TRIMMING PST. (S0K)
$4 531--6403-05 DIF SWITCH
Dl 2 155184 CHIP DIGDE
11 MN6S20 JCUCTESS SYSTEN)
1z NJM7?B8LOSA AVR IZ(5V)
IC3 NJM?BLOBA AVR IC(8V)
. QA1 e 25C2712(GR) TRANSISTER
i
i 03 4 DTC114EK DIGITAL TRANSISTBR
jy\’ E: Scandinavia & Europe K:USA P: Canada
)t

U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 101
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KQT-7 (QUIET TALK (CTCSS))

PACKING

RATINGS

123
(127) 12
(125x4)

q
P53

QT

Encoder/Decoder tone frequency

67.0 to 250.3Hz
EIA STD (RS-220A) tone frequencies

Decoder response time: (T1)

T1=100/QT tone frequency x 250ms or less

Encoder response time: (T2)

T2 = 100/QT tone frequency x 75ms or less

Encoder frequency error

+0.5% or less

Squelch sensitivity

SINAD 10dB or less




KSK-2 (SCAN & DQT/QT)
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Fig. 1 KSK-2 Block Diagram
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KSK-2 (SCAN & DQT/QT)

The KSK-2 is a scan board which incorporates the Quiet
Talk and the Digital Quiet Talk encode/decode functions.
The signaling data and the scan data, including the trans-
mitter and the receiver frequencies, are programmed into
an EPROM on the KSK-2 by the KPT-20 Program/Test Set.

Reset Circuit

The reset circuit initializes the microprocessor : IC1
whenever the output voltage of the 5V voltage regulator :
IC5 falls below 4.2V.

The output of IC5 is continuously monitored by a volt-
age detector (IC6). The microprocessor receives a reset
signal from IC6 and is held in the reset condition when |IC6
senses the low voltage condition in the output of IC5 until
the output voltage of 1C5 goes above 4.2V.

The microprocessor resumes normal operation upon
removal of the reset signal.

b A'A'A' A,/@ |C1
s8 IC5 IC6

| 5V Valtage TR
1] AVR | 2 T 2 |Detector

—
<
<
<

-
X0
&

3
5V ;— — — —|—
vl w =
|
® |
I |
T g1
e 2 AU S
|
®© I
s ;
8.4
Power Reset
ON

Fig. 2 Reset circuit

DQT Polarity Switching

In the DQT encode or decode mode, the polarity of a
code may be set by W1 and/or W2 as shown in the table

below.
Polarity Setting
Model Decode | Encode W1 W2
* TKB-720 + o+ o (¢}
Undefined + - ©) X
Undefined - + X o
Undefined - - X X

» : BASIC, O : Installed, X : Removed,
Undefined : Reserved for future use.

Table 1 DQT Polarity Select

106

Retrieval of Stored Data

The channel data (Information of which channel the
transceiver is tuned to) is sent from the transceiver control
unit, upon reset of the control unit in the transceiver
(e.g., initial power on) or whenever a new channel is select-
ed, in a serial format through PLL EN (PLL enable),
DATA and CLK (clock).

Decoder Operation

The receive audio signal from the transceiver is fed to
the KSK-2 through an interface connector CN1. A part of
this signal is returned to the receive audio amplifier circuit
after going through an active high-pass filter, in which any
frequencies below 400Hz are removed. The other part of
the audio signal is fed through a fifth-order active low-pass
filter, of which the cut-off frequency is set at 200Hz, to
discriminate the QT and DQT signals from other audio
signals.

The QT tone obtained from the above filtered audio
signal is applied to the microprocessor : IC1 as an analog
signal for tone detection after being amplified by IC8 (2/2).

The DQT code is passed through a low-pass filter (2/2
IC7), of which the cut-off frequency is 140Hz, and the
circuit consists of 1/2 IC7 and 1/2 1C9, where the DC drift
component (low frequency) is removed from the signal.
The signal is then amplified by 2/2 1C9. The amplified
signal is applied to IC1 after waveform shaping by Q5.

IC1 sends an audio control signal (AC) to the AC ter-
minal of CN1 through an inverter (Q2) according to the
status of the incoming signal. If the incoming QT tone or
DQT code matches the data stored for the channel, the AC
terminal of CN1 is forced to become “LOW’’ to unmute the
receive audio circuit.

Monitor Circuit

The RESET terminal of CN1 is connected to the MONI-
TOR and MIC HOOK circuits in the transceiver.

The RESET terminal signal level goes to ""HIGH" state,
if either the MONITOR switch is on or the microphone is
MONITOR switch is on (OFF-HOOK), causing pin 4
(RESET) of IC1 to become "HIGH". In this condition,
the AC terminal of CN1 is held "LOW”, enabling only
the noise actuated squelch operation.
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TKB-72C

KSK-2 (SCAN & DQT/QT)

Encoder Operation

In the transmit mode, the PTT terminal of CN1 becomes
“LOW'" and this information is inverted to ““HIGH" by Q4
before being applied to IC6. Upon receipt of this PTT
signal, 1C6 starts the encode function. The encode signal is
sent out from output ports, TONEO through TONE7, of
IC6 in a binary format and is fed to a ladder network resis-
tor : CP1 for Digital-to- Analog signal conversion. The out-
put signal from CP1, which is either the QT tone or the
DQT code, is routed to the TONE terminal of CN1 after
going through a level control for modulating the transmit
signal.

Fast Squeich

In order to maximize the scanning speed through unused
channels, a separate noise detector circuit, consists of a
noise conditioner 1/2 1C10 (BA4558F), a waveform shaper
Q6 (DTC144EK) and microprocessor IC1 (uPD78310G),
is provided. This circuit receives the noise, when no signal
is received, from the FM detector. The noise is then pro-
cessed by the noise conditioner and the waveform shaper to
become a pulse signal before being applied IC1, where the
signal is detected.

As a result, the incoming signal condition is tested at a
much faster speed than using a conventional noise squelch
signal.

Operation of SCAN and DEL/ADD Switches

The SCAN switch is connected to pin 22 of IC1 through
pin 4 of CN4. The line goes to the ""LOW’’ state when the
SCAN switch is depressed, enabling the SCAN operation.

The DEL/ADD switch is connected to IC1 pin 21
through CN4 pin 3. The DEL/ADD switch is a momentary
action type and it toggles the channel as it is deleted from
or added to the scan table, by sending the "LOW"’ state to
IC1 whenever the switch is pressed.
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KSK-2 (SCAN & DQT/QT)

DESCRIPTION OF COMPONENTS
CONTROL UNIT (X53-3140-20)

Component Part No. Use/Function : Operation/Condition/Compatibility
I1C1 uPD78310G Controller (CPU)
1C2 TC74HC573F(B) Address latch
IC3 MBM27C64-25JAM1 EPROM
1C4 93C46P!I EEPROM
€5 MC78L05M 5V regulator
1C6 M51943BML CPU system reset
€78 BA4558F Low pass filter
1C9 BA4558F Low pass filter & Amplifier
1IC10 BA4558F Low pass filter & Noise conditioner
1IC11 BA4558F High pass filter
Q1 DTC144EK KEY line driver
Q2 DTC144EK AC line driver
Q3 DTC144EK AUX line driver
Q4 DTC144EK PTT line inverter
Q5 DTC144EK DPL code inverter
Q6 DTC144EK Noise condition inverter
Dif~ D5 1SS184 Level shift External terminal 'L : ON, ""H"” : OFF
D6 155226 Detector
D7 ~ D10 1SS184 Level shift External terminal “L" : ON, “"H” : OFF.
TERMINAL FUNCTIONS
Connector [Terminal Terminal g i ‘:
No. No: Nai Terminal Function
CN1 1 SB Switched power source.
4 PTT Push-to-Talk switch line
s KEY Send start line.
4 ALERT Alert tone generating terminal.
5 RESET Mic hook and Monitor switch line.
6 AUX AUX switch line.
7 — Not in use.
8 AFO Detection output after signaling component removal.
9 DTE Detection output. "
10 AC Audio control output.
14 GND Ground.
12 SQL Squelch line.
CN2 1 TONE Signaling output.
2 — Not in use.
3 - Not in use.
4 GND Ground.
CN3 1 PLLICLEK PLL CLOCK line.
2 PLL DATA | PLL DATA line.
3 PLL EN PLL ENABLE line.
CN4 1 SER-IN Serial data input (from display u-com.).
2 SER-OUT Serial data output (to dispaly u-com.).
3 DEL/ADD DEL/ADD switch line.
4 SCAN SCAN switch line.
5 UNL PLL unlock line.
6 — Not in use.
7 - Not in use.

¢
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» New Parts

KSK-2 (SCAN & DQT/QT)

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- [Re-
[Parts nation [marks
PRES & B ¥ 5 a8 5 B £/ 08 & | %
KSK-2
1 BO3-0548-03 DRESSING FLATE (SCAN)
é B42-3317-04 SERIAL NUMBER FLATE
3 BS8-0689-00 CAUTIBN CARD
D4 B30--0860-0% LED (BRANGE) SCAN
5 B30-08%56-0% LED (GREEN) DEL/ADD
6 E31-8342-05 CENNECTING WIRE
W10 E31-3254-05 CONNECTING WIRE (12F)
Wine E31-3255-05 CONNECTING WIRE (4P)
Wi03 E81-3341-05 CENNECTING WIRE(3F)
Wio4 E31-3340=:05 CONNECTING WIRE(7P)
11 G13-0829-04 CUSHIBN (REM)
1 G13-0886-04 CUSHISN (FRAME)
13 G53-0535-04 FALCK ING (5W)
15 HO1-8169-03 ITEM CARTBN BRX
16 Ha1-0709-04 FROTECTION SHEET
17 &5-0029-04 FROTECTIBN BAG (60X110)
18 0076-03 FRETECTIBN BAG (60XS0)
17 Ha5-0076-04 FROTECTIBN BAG (80X120)
20 Ha%5-0710-04 FRETECTIBN BAG (100X1%0) BLUE
e Jaz2-0452-05 BUSHING
24 ka7-0498-04 FUSH KNSR (DEL/ADD . SIZAN)
26 N35-2606-41 BINDING HEAD MACHINE SCREW
g 540-2455-05 FUSH SWITCH (1.8IZK)
29 540-2456-09 PUSH SWITIH (NSN LBCk)
31 X53-3140-20 CONTROL UNIT
ES] 27064-25JAM4 12 (EFRBM)
CONTROL UNIT (X53-3140-20)
il £90-2064-05 ELECTR® 22UF 25WV
G248 Ck73FBIH103K CHIESE DUOLBUF K
-4 70087605 ELECTRS 47UF 16WV
By C9:2-0004-05 CHIF TAN 1UF 16WV
Zaa =9 CK?3FRIHI03K CHIPSE 0.016UF K
£9 CCT3FCHIHAT0J EHEE I 47FF J
10 £92-0007-05 CHIF TAN 4. 7UF 10WV
C11 ’3FR1H333K CHIES OUSsUES. K
12 CK73EB1H6B3K CHIESL 0. D6BUF K
13 CKP3FBIH332K CHIRYE BEO0ORF - K
cld CK73FRIH1S2K CHIESE 1500FF K.
15 CKP3EBIH104K EHIESIT OESNOUF | K
Llé £92+-0011-05 CHIF TAN 10UF 4WV
Clv £92=0008 =05 CHIF TAN 0. 47UF  25WY
18 19 CC7P3FEHIHI00D ZHIES 10FF D
CK7P3FB1IH183K R 0. 018UF Kk
CK?3FBIH102K EHIR pLE (0107 2
CK73EB1E333K. EHIR T 0:i0338UF ., K
CK73ER1IE473K CHIF E 0. D47UF K
25 £92-0004--05 CHIP TAN 1UF 16WY
L6 ot CCP3FCHIHION1T CHIFC 100FF J
L2930 CK7P3FB1IH103kK CHIPTC L86 0. 010UF K

E: Scandinavia & Europe
U: PX(Far East, Hawaii)
UE : AAFES(Europe)

K:USA P: Canada

T:England  M: Other Areas
X: Australia

A\ indicates safety critical components.
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o KSK-2 (SCAN & DQT/QT)

Parts without Parts No. are not supplied.
Les articles non mentionnes dans |le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
ts| nation |marks
PRMES & B | & 8 &8 5 B & K/ 8 it )| %
z31 CK?3FBIHZ223K EHIP 2 0. 022UF Kk
c3za -70--2070-05 ELECTR® 10UF S0WV
£33 CK?3FBIH223K EHIP € 0. 022UF K
L34 £92-0004-05 CHIF TAN 1UF 16WV
E35--=39 CKk?3FBIH103K CHIP- & 0. QLBUFE -k
a0 £92-0004-05 CHIF TAN 1UF 16WV
E0z2-2001-05 IC S8CKET (28F)
CN1 E40-3256-05 FIN CONNECTER  (12F)
CN2 E40-3248-05 PIN CBNNECTER  (4P)
CN3 E40-3247-05 FIN CONNECTOR  (3F)
IZN4 E40-=8251 =05 PIN IZBNNECTER Fdzt)
X1 E¢ir-13 74 -05 CRYSTAL RESSNATER (1. O00OMHZ)
CP1 R2G-0598-05 MULTI-C8MP (C1LEaP)
R1 RD41FB2B100J CYLND CHIP R 10 Ji 1/8W
R2 RD41FB2B153J CYLND CHIP ‘R 15K ] 1/8W
R3 RD41FB2B102J CYLNDACHIESRS 150K Jibul/8u
R tH=8 RD41FB2B473J CYLND CHIP R 47K Jon /78l
R 10 RD41FB2B273J CYLND CHIP Ri27¢K J 1/8W
R11 RD41FB2R684J CYLND CHIP R 680k J - 1/8W
R12 RD41FB2B104J CYLND CHIF R 100K Ji - 1/8W
R13 R72-0687-05 CHIP R 0 8HM
R14 16 RD41FB2B&23J EYLND CHIP R i62K Ji 1/8U
R17? RD41FBZB6B3J CYLND CHIP R 68k Ji 178U “
R183 RD41FB2B433J ZYLND CHIP R 43K Ji 1/8W
R19 RD41FB2B123J EXLND CHIP Ricl2i Ja 1/8W
R20) RD41FB2B15S3J EYLNDCEHT 2R EK Ji b8
R21 .22 RD41FB2B473J CYLND CHIF R 47K Ji 1./8W
R23 RD41FB2B184J CYLND CHIF R 180k Ji 178
R24 .25 RD41FB2B103J CYUND CHIF Ro10K Ji 1780
R&6 RD41FB2B184J CYLND EHIR R 180K Ji 1/8W
Re? =28 RD41FBzB102J LY LENDGE IR R 1T K J7 T HW
R2%--4,30) RD41FB2B473J CYLND - CHIE R AP I D41
R31" .32 RD41FB2B223J CYLND CHIP R 22k Jb /8
R33 RD41FB2B473J CYLND CHIF R 47k J 1/8W ‘
R34 .35 RD41FB2B102J CEYLND CHIP JRL 0K Ji 1784 3
R36& 4, 3d RD41FB2B473J CYLND CHIF 'R 47K Ji 1/8W
R38 40 RD41FBzB124J CYLND CHIFP R 120K Ji 1/8UW
R4 1 RD41FB2B183J CYLND CHIF 'R-18K Ji /B
R4z RD41FB2ZB471J CYLND EHIR R t420) JEau
R43 .44 RD41FB2B393J CYLND CHIFP:R 39K Ji1/8UW
R4S RK.73FB2AZ2ST EHIE R 2. 2M JE 17106
Ra6 52 RDA1FB2B473J CYLND CHIP R 47k Ji 1/8W
RS 3655 RD41FB2B102J EYLND CHIP R G150k Jb 1 /80
RS6 RD41FB2B473J CYLND CHIF iRU47K Ji 1 /8u
RS7? RD41FB2B103J ICYEND I PIRICLEK N A
RS8. -60 RD41FB2B473J CYLND CHIF R 47K JE /84
Ré61 RD41FB2Ba23J CYLND THIP R 22K Ji /80
R&E RD41FB2B6B3J CYLND EHIB "R Y68k Ji < 1/8W
R63 RD41FB2BS63J CEYLND EHIE R "S6k Ji o 1/8u
R&4 RD41FB2B153J CYLND CHIP R 415k J 1/8W
R6S RD41FB2B474J EYLND CHIP ‘R*4+¢0k JE LW
R&6 RD41FB2B394J EYEND - EHIF-R 390K Ji 1/8W
R67 RD41FB2B682J CYLND CHIF R 6. 8k T AW Q
E: Scandinavia & Europe  K:USA P: Canada c

U: PX(Far East, Hawaii) T:England  M: Other Areas

UE : AAFES(Europe) X: Australia A indicates safety critical components.




» New Parts
Parts without Parts No. are not supplied.

Les articles non mentlonnes dans le Parts No. ne sont pas fournis.

Telle ohne Parts No. werden nicht gellefert.

KSK-2 (SCAN & DQT/QT)

Ref. No. |Address|New Parts No. Description Desti- Re-
Parts| nation [marks

PRES & B § s a 85 B A &K/ 8 . 4 )| %
Ré68 RD41FB2B101J CYLND CHIP R 100 J 1/8W
R&? RD41FB2B473J CYLND CHIP R 47K Ji /80
URL ,2 R12-3097-05 TRIMMING PBT. (47K)
D1 Si=% 155184 CHIF DISDE
D6 155226 CHIP DISDE
Dy &7 155184 CHIF DISDE
IC1 UPD78310G IC(MICRBPRBCESSBR)
ICa TC?4HCS?3F IC(B8-BIT LATCH)
1C4 93C46P1 IC(1K EEPR8SM)
ICS MZ7?8LOSM IC(VBLTAGE REGULATBR/ +5V)
IC6 MS1743BML IC(SYSTEN RESET)
10 = BA4SSBF IC(8BFP AMP X2)
A1 -6 DTIZ144EK DIGITAL TRANSISTBR

E: Scandinavia & Europe K:USA P: Canada

U: PX(Far East. Hawaii) T:England  M: Other Areas

UE : AAFES(Europe)  X:Australia A\ indicates safety critical components.
PACKING

3 17 (1,12,13,24)

18 (6,22,26)

19 (D4,D5,11,
28,29,1C3) 20
16

@ 31 (2,W101~W104)

1



TKB-720

114

KSK-2 (SCAN & DQT/QT)

Type:ofSeantastiag. s Rlitar i S e R o R Priority and channel scan. Programmable to non-priority channel scan.

Scan DetectionisCas iR et 10 R TR ) Programmable to carrier detect, QT (Quiet Talk) detect, or DQT (Digital Quiet Talk)
detect, per channel.
Programmable to carrier only detect on selected priority channel.

PrionitvaCharpel = - o0 = e s e e Programmable, either user selectable (by channel selector switch) or fixed.
Priority Sampling Time
Carrier on Priority channel Non carrier on Proirity channel
Carrier Detect Less than 25 msec. Less than 25 msec.
QT Detect Less than 125 msec. Less than 25 msec.
DQT Detect Less than 175 msec. Less than 25 msec.

Note : Sampling time is automatically controlled by microprocessor to minimize above
maximum figure by condition (ie. QT tone frequency, etc.)

Priority lookback Time

Noicarrigr on‘anyichannels. " STl IS0 T 96 v v s Everyother channel scan step
No carrier on priority.chanpel. . . .5 V. ok L .. Programmable 400 — 700 msec. (50 msec. step)
Programmable 0.75 — 2.5 sec. (0.125 sec. step)
Carrier with different tone on priority channel . . . . Programmable 0.75 — 2.5 sec. (0.125 sec. step)
Microphone Offhook Destination . . . ... .. ... .. Programmable either, revert to priority channel, or stay on the present channel
Channeliscan:speed: &' . [0 0s, 1L WIS L 0 E, 40 channels per second (carrier detection)
ScaniHestme Delay ™., & TSR R sl Programmable 0.75 — 4.5 sec. (0.25 sec. step)
Ehannel Delstion” iy i sl R i abal o Sl User programmable DELETE/ADD operation
Signaling
QT Decoder/Encoder
Decoder/Encoder tone frequency . . . ... ... 67.0 to 250.3 Hz (in 0.1 Hz steps)
Decoder response time (T1) . . . . ... ... ... T1 =100/QT tone frequency x 200 msec. or less
EncoderreSphlise time (T2).412 0 . 1 Thall T2 =100/QT tone frequency x 20 msec. or less
Squelch tail elimination time (Tr) . . . . . . . .. Tr = 100 msec. or less
Encoder frequency error . . . . . . . el L + 0.5% or less
Sausich SORSIBVIIY V. & o o Bl e e e SINAD 8dB or less
DQT Decoder/Encoder
DA code". ni fb b oo SRS O e 23 bits total ; a 3-digit octal number (0 — 7, 12 bits) with error correction (11 bits)
Decoder response-time-{ F3)x "t iaic i fohusii i i T3 = 200 msec. or less
Entoder response time (T4) .. ... . oo, T4 = 20 msec. or less
Turn-off code transmission time (Toff) . . . . . . Toff = 156 msec.
Encoder pulse widthierror . oo 007 i, DA + 0.7% or less
Squelchisensitivityyrioit ¢ NI omel TR o 1A H T SINAD 8dB or less
iLime-out-timer . & (e his et el SRR TR e Programmable OFF, 15,30,45,60,75,90,105,120,135,150, 165, 180,195,210, 225 sec.
BUsy.Chanpelilockodt il 3 5al i be ® TR Programmable
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SPECIFICATIONS

GENERAL
Frequency Range . . . ......... 150 to 174MHz
Number of Channels . . . .. ... .. 9 semi-duplex channels (Modifiable to 16 semi-duplex channels)
Chahnel'Spacing .. ... i iia was 30kHz (PLL channel step 5kHz)
InputMoltage o . Sl s 120V AC 50/60Hz
Power Consumptioni . . vl oo ot 230 watts max. (Transmit)
Duty Cyele o h i Receiver 100%, Transmitter 50%
Temperature Range . . .. ...... —30°C to +60°C (—22°F to +140°F)
Dimensions & Weight . . . ... ... 4.72" (120mm) H x 12.99” (330mm) W x 15.08" (383mm) D, 27.56lbs (12.5kg)
RECEIVER
(Measurements made per EIA standard EIA-204-C)
RF Input Impedance . . . ... .... 5002
Sensitivity
EIAI2dBSINAD . . .. d.e . 0.35uV
20dB OMIBHNG . L e 0.45uV
Squelch Sensitivity . . . ... ..... 0.2uV threshold
Modulation Acceptance . . . .. ... +7kHz
Adjacent Channel Selectivity . . . . . —85dB
fntermoadutatian. .. s e g —80dB
Spurious and Image Rejection . ... —90dB
Audio Power Qutput . . . . ... ... 4 watts at 4S2 less than 5% distortion
Frequency Stability . ......... +0.0005% from —30°C to +60°C
Channel Frequency Spread . . . . .. 4MHz
TRANSMITTER
(Measurements made per EIA standard EIA-152-B)
RF Power Qutput . . ......... 50 watts adjustable to 20 watts
RF Output Impedance . . . . .. ... 500
Spurious and Harmonics . . . . . . .. —80dB
Modulation
Direct FM Modulation . . . . . . . F3E, +5kHz for 100% at 1000Hz
EM MO .. s —50dB
Microphone Impedance . . ... ... Low impedance
Audia Distortion . . . .10 0 s e .. Less than 3% at 1000Hz
Frequency Stability . . ........ +0.0005% from —30°C to +60°C
Channel Frequency Spread . . . . .. 7MHz
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