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CIRCUIT DESCRIPTION

Outline

The TS-780 is an all mode transceiver which covers both
the 144 MHz and 430 MHz bands. It uses the double con-
version system in the SSB and CW modes and the triple
conversion system in the FM mode.

The first IF frequency is 30.865MHz, the second IF fre-
quency is 10.695MHz and the third IF frequency is 466
kHz (FM mode oniy}).

The unit includes a built-in IF SHIFT circuit, VOX circuit
{which can be used as a semi break-in circuit}, noise blank-
er, automatic scanning circuit (5 selectable scanning band-
widths}, and memory scanning circuit.

_ Receiver saction {Note : Items in brackets pertain to the
J

430 MHz band).

The 144 MHz [430MHz] antenna input signal is applied
to the front end {RF unit) of the receiver section through
the diode switch in the 144 MHz fianl unit [430 MHz
final unit}.

The front end consists of an RF amplifier with a dual gate
MOS FET {Q1 : 35K76 or 35K92) [a 2-stage RF amplifier
using a dual gate MOS FET {Q5 : 35K76-0) and a junction
FET {Q7 : 25K125)], a helical resonator with a bandwidth
of 2MHz [10MHz], a 1st mixer {Q3 : 35K74) [{Q8:
35K48)1 and the first IF monolithic crystal filter {MCF}.
The 1st IF signal output from the front end is applied to
the iF unit, where it is converted into the 2nd IF signal by
the balanced mixer {Q1 and Q2 : 25K125s} and filtered
by the 2nd tF MCF.

The 10.695MHz 2nd IF signal output from the 2nd IF
MCF is then applied to both the S5B and FM IF circuits.

_In the SSB mode, the 2nd IF signal is applied to the crystal

&)er through the NB (noise blanker) gate, then is amplified

by the IF amplifier consisting of Q8 through Q11.

The signal is then demodulated to an audio signal by the
ring detector.

The noise compenent included in the 2nd IF signal is con-
verted toja 455kHz signai by the 3rd mixer (Q4 :
25C1923 (O)}, then amplified by Qb and Q6 (25C4601(0)s)
to switch the NB gate.

The AGC circuit picks up the signal from the last stage of
the 2nd iF amplifier (QT1 : 3SK73(GR)}, then dstects
and amplifies it to obtain the AGC voltage. The time con-
stant setting of the AGC circuit is automatically switched
between FAST {for the CW mode) and SLOW({for the SSB
maode). The AGC voltage is applied to the 2nd IF amplifier
(Q9 through Q11 : 3SK73(GR)s) and the 144MHz RF
amplifier (Q5 : 3SK76-0) [the 430MHz RF amplifier
{Q1 : 38K92)], and is also used to drive the meter for
S indication.

In the FM mode, the 2nd IF signal is applied to the 3rd
mixer (Q4 : 28C1923({0)} where it is converted to the 455
kHz 3rd |F signal.

The 3rd IF signal is filered by the ceramic filter
{CFWABSE), then amplified by Q20 {TA7302P) and Q21—
Q24 {25C460 (B)s) and demodulated.

The squelch circuit consists of Q27-Q31, D30, and D31.
The demodulated signal is amplified by Q27 and Q28
(28C1815 {Yls), then rectified by D30 and D31 to control
the  switching circuit  consisting of Q29031
(25C1815 (Y)s) and Q32 (28A1075 {Y)). The switching
circuit turns  the AF amplifier (Q33 : 28C2240 (GR))
and the BUSY indicator on and off and applies scan stop
signal SAS to pin 37 of I1C3 (PDBO3SLC) on the contral
unit board (X53-1240- XX).

In all modes, the demodulated audio signal passes through
AF amplifier Q33, the active LPF (Q34 : 25C1815 (Y))
and the AF volume control circuit, and is then amplified by
the power amplifier (O35 : MB3713) to drive the speaker.

Unit Mode/band Frequency gensrated
CAR unit FMT 10.695 MHz
use 10.6965 MHz
LS8 10.6935 MHz
CWT 10.6957 MHz
FMR 9.4156 MHz
IF unhit X 13.8533 MHz x 3 = 41,56 MHz2
430 MHz 430 MHz band | 40.85714 x 7 = 286 MHz
HET unit 41.56714 x 7 = 281 MHz
PLL unit All modes | 113.135~118.13498 MHz
10.24 MHz

Table 1 Oscillator frequencies

FAOM FLL UNIT
10.24MtH7

Fig. 1 Block diagram
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CIRCUIT DESCRIPTION

The DSB signal output from BM is buffered by Q42
{35K73 (GR)), then filtered by the crystal filter {XF2) so
that the SSB signal is obtained. The SSB signal is applied
w the balanced mixer consisting of Q51 and Q52
{28K125s} through buffer amplifier Q43 (25K61). The
balanced mixer converts the frequency of the SSB signal
from 10.695MHz to 30.865MHz. The 30.865MHz SSB
signal is applied to the 2-stage BPF, where spurious signals
are eliminated, then is apptied to the TX unit as the trans-
mission IF signal.

In the FM mode, the audio signal from FM MIC gain con-

trol VR4 in the AVR unit {X43-1420-00) is amplified by

045 (TA7061P) and Q48 (25C1815 (Y)} in the IF unit.

The audio signal is then applied to D46 (1SVB0S) to fre-

quency modulate the 13.8533 MHz signal generated by Q49
_ {2SC460 (B)). The 13.8633MHz FM signal is tripled to

tain the 41.56 MHz FM signal used as the local signal.

The local signal is mixed with the carrier- (the 10.695 MHz

signal obtained by unbalancing BM} by Q51 and 052,

then is applied to the TX unit as the transmission IF signal

in the same manner as the SSB signal.

in the TX unit, the 30.865 MHz transmission {F signal is

amplified by Q1 (3SK73{GR)}, then mixed with the VCO

signal by the balanced mixer consisting of Q2 and Q3

(3SK74 (M)s) [mixed with the 430 HET signal by the

double balanced mixer (D15 : ND487C1-3R)] to obtain

the 144 MHz [430 MHz] signal.

The 144 MHz signal is filtered by the BPFs and amplified

by Q4 (2SK125), Q5 (2SC2026} and QB (2SC2538-22-A)

to drive the 144 MHz final unit. [The 430 MHz signal is
filtered by 2-pole helical resonators and amplified by

Q9 (28C2549), Q10 (3SK92), Q11 (25C2026} and Q12

{25C2762) to drive the 430 MHz final unit.}

In the 144MHz final unit {X45-1200-00} [the 430 MHz
r_fj,nal unit {X45-1210-00)], the signal is amplified by power
{_Jodule ME7713 (final ASS'Y Q1) [M57716 (Q7)], then

fed to the 144 MHz [430 MHz] antenna through the LPF,

The ALC circuit picks up the signal from terminal 14D

{43D] on the TX unit and amplifies it with Q7

(2SC1815 (Y)). This signal is appiied to the 2nd gate of Q1

and the 2n# gate of Q42 (in the IF unit), and is also used to

drive the meter for ALC indication. The ALC circuit system
can be externally controlled.

Protection is provided by decreasing the source voltage of

Q1 in the TX unit and the DB volatge supplied to the final

units. HI/LOW power switching in the FM mode is also

obtained in the same manner, '

In the CW mode, keying is performed by switching the bias

line to straight amplifier Q56 [Q11} in the TX unit with

Q8 (2SA1015 (Y)).

Htem Symbol | Te(°¢) Rating
Operating voitage Vee 25 17v
DC current lee 25 6A
QOperating case temperature | Tc (op) - —30 ~+110°C
Storage tamperature Tstg - —40 ~ +110°C
Base bias voltage Vee 25 10V ’

Table 7 Power module M57713 MAX. Rating
(144 Final unit Q1)

Reting

trem Symibol[Tc (°C) Condition MIN | TYP [MAX

Qutput power Po 25 iVect=Vee2=12.5V, Vee=@V, Zo =2} 17W | 19W

Total efficiency 2T 25 | f=144~148 MHz, Fin=0.2W=5001 40% | 45%

Power gain Gp | 25 |VeS1-Vec2=125V, Vee=dV. 26=2:[ 5 yplraqs| 2608
linsarity f=144~148 MHz, Pin=10dBm=5080

Table 8 Power module M57713 Electrical characteristic

2 Voo 5:0UT

3: BASE BIAS 6: GND

Fig. 4 Power moduls M57713 Equivalent circuit

Itern Symbol | Tc (°C) Rating

Operating voltage Ve 25 17V
Base bias voltage V BB 25 10V
DC current I cc 25 6A
Ovperating case temperature | Tc {op) - -30~+110°C
Storage temperature T s - —-40~+110°C

" Table 9 Power module M57716 MAX. Rating

{430 Final unit 07}
fem  |Symbol|Te (°C) Candition o “'“:tm

Outout power | Po 25 Veet1=Veee=125V, vpp=9V | 18.6W| 19W

[ Total efficiency [ nT 25 f = 430~440 MHz, Pin=0.2W 40% |42%

’ =Vgez = 126V.Vgg =0V
Pawer gain co 9  [vec1=Vecz L] 148

linearity = 430~440 MHz, Pin = 10dBm

Table 10 Power module M57716 Electrical characteristic
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CIRCUIT DESCRIPTION

BASE BIAS Vee1 Vee2
")
1
s 4l K41
-«
INPUT
I LI

Fig. 5 Power module M57716 Equival

A4
Pt
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) G

CONTROL CIRCUIT

Fig. 6 MB3756 Equivalent circuit (AVR unit 1C2)

HET Circuit

The VCO signal is used as the 1st local signal for 144 MHz
operation. On the other hand, the 430 HET unit
{X50-1790-00) is used for 430 MHz operation to generate
the 1st Jocal signal. In the 430 HET unit, Q4 (25C460 (B))
generates 40.85414MHz for the low band segment and
41.57143MHz for the high band segment. Q5 (2SC2026)
multiplies this to 286 MHz or 291 MHz, This 286 MHz or
291 MHz signal is amplified by the circuit consisting of two
BPFs, Q6 (3SK92) and Q7 (2SK125), then mixed with the
VCO signal by DBM (D1 : ND487C1-3R) to generate a
399.135 MHz—409.13498 MHz signal.

This is then amplified by the circuit consisting of two
helical resonators, Q1, Q2 (25C2549s) and Q3 (2S5K125)
and used as the 1st local signal for 430 MHz operation.
The 2nd local signal is generated in the IF unit . Q49
(25C460 (B)) generates a 13.8633MHz signal and Q50
(25C1923 (0)) triples it. The 2nd local signal is frequency
modulated in the FM mode, shifted by 800 Hz in the CW
mode, and subject to RIT control in the SSB and CW
modes by means of D46 (1SV50S).

The 10.24 MHz reference signal generated in the PLL unit
is used as the 3rd local signal.

PLL Circuit

A block diagram of the PLL unit is shown in Fig. 7. This is
a double loop PLL circuit consisting of A and B loops.
® Loop B circuit

The phase locked loop formed of 1C7, IC8, IC12, Q21 and
Q22 is called loop B. The VCO frequency is mixed with a
32.431 MHz signal to obtain a 12.7—14.698 MHz signal.
This signat is divided by 100 so that a 127—146.98 kHz
signal is obtained. The result is varied in 20Hz steps
because the VCO frequency is varied in 2 kHz steps.

® Loop A circuit

The phase locked loop formed of IC1, I1C9, IC10, Q2, Q6
and Q7 is called loop A. The VCO generates a signal whose
frequency is varied in 20 kHz steps over a bandwidth of
about 5MHz.

© Reference signal generator

Q16 generates the reference signal, which is applied to both
loops A and B via buffer ampiifiers. The reference signal is
also used as the 3rd local signal for the receiver section.
® Local signal generator

The carrier frequency, which differs according to mode, is
converted to 10.055 MHz22.5kHz. Up-conversion method
is used for FM reception because the carrier frequency
cannot be set to 10.695MHz (the 2nd IF frequency).
The 10.055MHz signal is then mixed with the loop B
output signal. The signal_output by the mixer is filtered by
the 10.192MHz narrow band fifter, then mixed with the
signal from Q13 by the mixer consisting of Q3 and Q4.

The output of the last mixer is fed to the loop A mixer
(1C1) as the local signal.

@ Unlock protection

The unlock signal from the foop A PLL IC (1C9) is applied
to Q10 and Q11 to generate ULB and UL signals for
preventing unwanted transmission.
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Fig. 7 PLL unit block diagram
Item Rating

Center frequency (fo) Within 10.055 MHz +60 kHz
3dB attenuation bandwidth Within 280 £50 kHz
20 dB attenuation bandwidth 650 kHz or less
Loss 6dB or less

C

Spurious response
(fo 1.5 MHz)

30dB or more

Input and output impedance

33082

Table 11 Ceramic filter {L72-0326-05) (PLL unit CF1)

@

Item

Rating

Nominal center frequency (fo)

10.192 MHz

3dB bandwidth 15 kHz or more
{total width 30 kHz or more)
20 dB bandwidth 140 kHz or less
Loss 7.0dB or less
Ripple {3dB bandwidth) 2dB or less

Spurious response
(fo 1,6 MHz)

15dB or more

Input and output impedance

33082

Voltage capacity

DC 50V 1 minute

Table 12 Ceramic filter {L72-0327-05) (PLL unit CF2, 3)

Vee

mE

Ret1) Qef |
Ret2} Q¢ an

L8]

R9(1}

2
3

nefa eofiT] e
S
G
7

R9(2)

Fig. 8 HD74LS90P (PLL unit (C5, 6, 11}

i g 7, R
ronZH:S,, A | [BIn
RO(Z)E—- Ro(2) Qa —EQA

ne[s] oo —11]ee
VccE EGNO
NC E ac 98 —23]05

ne[7] L Te]oc

Fig. 9 HD74LS93P (PLL unit IC4)

8.415MHz
LSB | 10.6935MHz
USB | 10.6985MH2
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14.Bit Shith Register Register

Control Circuit

The microcomputer used in the control unit consists of
31C's, a CPU {1C3 : uPDB035L.C), ROM

(IC4 : uPD2332C-384) and RAM ({iC5 : uPD5101LC).

& Fundamental operation

CPU clock signal ALE is generated by dividing the 5.745
MHz signal produced by ceramic.resonator X1 by 15 in
CPU. The control program is stored in ROM and read out
through the bus (DBC—-DB7) in the following manner :
CPU outputs an address to the bus, then the address data is
latched by the address latch {IC13 and 1C14) at the timing
of ALE. The latched address is given to ROM. ROM out-

puts program data to the bus according to the given address

when the CPU outputs PSEN. CPU reads this program data
and executes it.

The above procedures are repeated as necessary.

For example, the following procedures are used when RAM
is accessed. CPU outputs the RAM address to the bus
and the address is latched at the timing of ALE.

The latched address is given to RAM when RAM is enabled
by the most significant bit (that is, when CE1 is logical
"1 4

When data (a VFO frequency or memory channel) is writt-
en in RAM, CPU outputs the data to the bus and sets WR
to logical *'1".When data is read from RAM, CPU sets RD
to logical ““1* and reads the data on the bus. WR and RD
are applied to the R/W and OD terminals of RAM, Re-
spectively.

® Reset .

When the line voltage reaches about 3.8 V after the power is
turned ON, current flows through D1 (MA522 (R)) to turn
Q1 ON. The level at pin 4 {(RESET) is then set to "'L”
and CPU is reset. As the line voltage rises further, the level
at pin 4 of CPU returns to “H". CPU is reset whenever
the power is switched ON or OFF, regardless of whether a
backup battery is installed.

Fig. 11 MC145155P (PLL unitIC8, 12)

When the CPU is reset, program execution starts at program
address O ; that is the CPU checks for the backup battery
and, if it is not installed, the CPU initializes the frequency
and resets the memory channels.

©® Backup

During backup operation, power is supplied to RAM only.
The reset signal is apptied to CE2 {pin 17 of ICB} so that
data to be backed up is protected when the main power is
switched ON or OFF.

® Display

The 8-digit display indicates the function selected (A, B8 and
CH No.) and the frequency in units of 100 Hz. The display
is driven dynamically. The digit data is latched by the dis-
play digit latch {IC8 and 1C9) for application to the display.
CPU outputs 90 (HEX) to the bus before it outputs the
digit data to the latch. 90 (HEX) is latched by the address
latch {(IC13 and 1C14) at the timing of ALE. The latched
data is applied to the address 90 detection gate (IC17A) to
open it. Therefore, WR output from the CPU is applied to
the EN terminal of the display digit latch through the
address 90 detection gate. Thus, digit data output from the
CPU is latched by the display digit latch.

The segment data is output from terminals P10 through
P17 {pins 27 through 34} of the CPU and applied to the dis-
play.

® Display control signal generator

The signal generated by 1C16 is differentiated, then shaped
by IC15B. The shaped signal is applied to the TNT terminal
of the CPU. CPU operation is interrupted when the level at
the TNT terminal becomes “L* to output display data for
one digit. After the display data is output, CPU continues
the execution interrupted.
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® PLL data

16-bit PLL serial data for loops A and B is output simulta-
neously from terminals DTA and DTB. A clock pulse is
output for each bit, and EN is output to the PLL. unit after
all bits have been output.

The CPU outputs (HEX) AO to the bus, then this data is
latched by the address latch (IC13 and 1C14) at the timing
of ALE.

The latched data is then applied to the address AQ dete-
ction gate (IC17B), whereupon the CPU outputs WR.
At the same time, the CPU outputs the PLL data for loop A
to DB3 and that for loop B to DB7.

NN 0 >
283%53%.2

Both loop A data and loop B data are output to the PLL
unit through the gates (IC18C and 1C18D) which are open-
ed by the address AQ detection gate. WR is also used as the
clock signal {CLK) for the programmable counters in the
PLL unit. EN is output from pin 38 of the CPU.

PLL data is the same whether the frequency is 144.0000,
430.0000 or 435.0000. Data for loop A is 283 (decimal)
and that for loop B is 6350 {decimal). The value for loop A
lor B) increases by one as the frequency is increased by
20kHz (or 20 Hz). The PLL data is output once when the
frequency is changed.

U Address Latch
. B> )
:fé?b‘n.‘sﬁ:xz "—l W—l , )
o Power ON Reset - ._cgé., :‘I‘M cs2 om Oigit tetch
Y0 18P % 4 o ks N R/ 1165 uPDSI01LC e sacase :fgigﬂuﬁsr x2
_ Vee v
wR
Toy T13AL€|RESET B B Digic
- signal
chior | | ceu - v
88 Tl e e 7 ovon
PROG| szé V51
l Segment | eeTr2
X1 5.745MHz 8bit T I 2
Abitx2 D A v
PROG le 1 cs PROG c_s} ] P: Input gate PLL Dats gate
wo 1o M Ena;";.sow 1613 o7aLeonn
Expander port Expandeg port IC18 ; TC4011BP
1C2 : 4PDB243C IC1 : ¥PDB243C % t J
_ 4t foet 1o glee 7| ——
~
~— —Job00 %]:—Lg) © O]E%-HOOOOO]———I
EFCTIEESEIT 1E3LG3 533%E09: TSR % :3f I35 G3LT
® @ ® ® @
4 Fig. 12 Control unit block diagram
MEMORY CH FUNCTION
(':’?:r&e:r:;r l%:m wo |1]|2|3lalslel7[8lel10 Connector Pin Name 1C Pin No. /O |A-R|A | B |BR
- 21-RXB IC24 Input| L | L|H|H
21-FX1 Ic2-1 input LiHILIH]LIH|L|H|L[H 21-TXB iIC2-5 foput{ H [ L |H{ L
FX2 1C2-23 | Input LILIH[HIL|L[{H[H[L|L
FX4 [1C2:22 |input LIL|L[L|H|HIH]H|{L|L SCAN
FX8 |1C2-21 |Input LiLiLfeyLfLiLfL|H|H Connector Pin Name {C Pin No. 1/0 10511]3|5 {10
22-8C1 1C2-13 lnput | L [HIH{H{ L
sC2 1C2-14 Input [ L | L[H|L|H
SC3 I1C2-15 fnput | L JLILIH|H
Table 13 Functions of terminals
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o . —
L3 %‘I’:’,‘:ﬁg IC Pin No. |Input | Output] Description Symbol Name Description
— - - AO~A7 ADDRESS Address input terminals.
1897 |IC1-4 ° "'_' during TX : otherwise DIi~DI4 |DATA INPUT Write data input terminals.
- . . R/W READ/WRITE Reads are performed when the
DLK [IC1-1 ) :\ W*?:;‘,fLEOCK i5ON: level appiied to this terminal is
otherwy * “’H**, otherwise, writes are
SMP  [IC1:2 o "L* when TX OFFSET SW ) performed.
oot to SIMP - otherwise CE1 CHIP ENABLE? | The chip is enabied when the level
. applied to this terminal is “L"
DA 1C1-3 ] “H' when TX OFFSET SW while the level at CE2 is “H".
is set to “—"", otherwise "L". CE2 CHIP ENABLEZ | The chip is enabled when the level
REV |IC1-6 o] “M" when REV SW is set 10 appiied to this terminal is “H"
ON : otherwise “L". while the Jevel at CE1 is “L".
cL1 jic1-22 ° “H" when PRIO.M 9 SW is op OUTPUT DISABLE | The output terminals are enabled
set 10 ON : otherwise “L". when the ievel applied to this ter-
cLa  |iCt-21 o} “H" when PRIO.M 10 SW minal is *’L*, otherwise they are
is set to ON : otherwise disabled and their output
/}, e impedance is set to high.
P } 19-291 ICt-19 © |"L" when 435-439 band seg- DO1~D04|{DATA OUTPUT Read data output terminals.
M ment s salected : otherwise Vee POWER (+5V} Terminal connected to +5V
HY power supply
286 |IC1-18 O |1 when 430-434 band seg- GND GROUND {0V} Ground terminal.
ment is selected : otherwise - -
oy Table 16 Functions of yPD5101LC (CONT. unit IC5)
17 ATX |IC1-17 O |Normally “L”.
20 UH 1C1-20 O |[“L" when the 2m band is
d : otherwise "“H". _ "
!
@ BZ  |IC1-16 O |“H" when buzzer is rung : a[] C ] 1q
- otherwise "L". P v
. 2Q
21 FSI [IC1-14 O |“L" when F.STEP indicator E_I___ P o
lights : otherwise "H*". 2D E ] E] 25
MR 1c2-2 (¢} “H** when MR is ON : 0
BLE
otherwise L. et D 3] svane
MLD |IC2:3 o] 14" when HOLD is ON :
v
otherwise “'L". e E E GND
STP |IC2:97 [e] “H** when F.STEP SW is 3D E N E 3§
ON : otherwise “L". )
sc  |ic21s o “H* when SCAN SW is ON : o [7] 0] 3q
bt otherwise “'L". ©
G . : alh Ly Jr{se
Table 14 Functions of terminais

Fig. 13 HD74LS75P (CONT. unit IC8, 9, 13, 14)

Terminal Name F nput Output
PHO§ Clock input terminal. Clock signals for data or
commands are input to this terminal. ) D G Q 3
cs The PROG terminal is enabied so that data can be
transferred between the CPU and this IC and so that L H L H
commands can be input to this 1C from the CPU.
H H H
PORT2 Data and commands from the CPU and data to the L
CPU are transferred through this port. x L @ &
PORT4 Data is transgerred between this IC and external
N circuits through these ports. Ports are selected by Notes ) H: High ievel
port address data (commands) and 1/O operations L: Low fevel
PORT7 are select 5 )
) 3 ected by control commands X : . Either level
- Table 15 Functions of uPD8243C {CONT. unitIC1, 2) QO: The state of Q immediately before the in-

dicated input conditions are established.
Q0: The complement of QO.

Table 17 HD74LS75P truth table
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® Encoder waveform shaping

Square waves with a duty ratio of 50% are applied to V1
through V4. The waves applied to V1 and V3 are 180 de-
grees out of phase with those applied to V2 and V4, respec-
tively, and the wave applied to V1 leads that applied to V3
by 90 degrees. These waves are differentiated. The square

Differentistion circuits

waves and the differentiated waves are subjected to logical
operations to obtain the VFO pulse signals.

IC10 is the gate which closes during FM CH operations.
IC15C and IC15D form an RS flip-flop used for determi-
ning the direction of rotation of the encoder.

plic113
“'H™ during FM CH

I
o

5

o] |o®
®
(2]

N N H N N IO N D (A |

ol |-
N
>
w

al |o
N
L)
S

!
]
1
!
-

®

© ™)
a)\»
o o

1c339
Count input

AN

€31

Determining of UP-DOWN
L count up

af |8
o

o o
©
S

3

I

|

|

!

I

L_'a “*H™ count down

J—
RS fiip-fiop
When turn the VFO @

countor clockwise

Fig. 14 E

® UP and DOWN switch signal processing

“he microphone UP and DOWN switch signals and the
ND UP and DOWN switch signals are applied to gates

ICBA, IC6D, IC7A and IC7D.

The CPU outputs A0 (HEX) to the bus at the prescribed

timing ; this address data is latched by the address latch

(IC13 and 1C14), then is applied to the address AO detec-

tion gate (fC17C). This gate opens the gates in 1C6 and IC7

when the CPU outputs RD to allow the CPU to read the

switch status.

® |/0 expansion ports

When an 1/0 operation is performed through the 1/O expan-

sion ports, the CPU outputs an ““L“ level signal from ter-

minal P24 or P25 {pin 35 or 36) to select IC2 or IC1.

The 1/O operation is performed in 4 bit units through ports

4 through 7 (of IC1 and 1C2). Ports 6 and 7 of IC1 are used

only for output, while ports 4 and 5 of both 1C1 and 2 are

used only for input. The CPU outputs PROG as the clock

signal for the expansion ports.

%
€3

PIN NO v[2]3]¢]s]6]7]8]9]w[u]1z]13]1e
CONNECTION | F [Nc [Go Ve [Nc 6o | & | £]6s [ e [ dou e ne
15[ 16]17] 18] 19| 20 21} 22[ 23] 24 [ 25} 26| 27| 28
G [Ne [Ne J6u [0r [Gs [ [ b Joo ['a Jooue, v | F

Fig. 15 Display tube 9-BT-12
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CIRCUIT DESCRIPTION/OPTION (DC CABLE)

@ :llo" Symbol ‘::‘ g‘d: Description :::":' ”;': Symbol ;s; gﬂ:’ Description :;rl\':l
1 {70 “L* when the encoder is rotated UP 19 1DB7 O | O |MIC DOWN SW status Data bus (o]
and ““H" when it is rotated DOWN. 20 |Vss Ground
o} System ciock crystal. 21 [P20 of{o [e]
2 z‘;’:;’:l";'??:,f'g"a' crystal : 5.745MHz zP2 1218 ¢ st/ portfor 1ct and ic2 o
o] Normally “H* [e} 24 P23 [o 28 Mo o
o] Interrupt input [o) 25 [PROG O | Timing pulse for data transfer between [e}
Normally “H" CPU and IC1 or IC2.
O |Outputs the clock signal for reading lo) 26 (VDD 5V
data through the data bus. 27 P10 O la [o]
O |Outputs the clock signal for reading [e] 28 [P11 O |b o
data from IC4 {ROM) at the timing of 29 P12 o jc o
the ALE pulse. 30 [P13 O |d ) (o]
O |Outputs the clock signat for writing o |[31p14 © |e [ Diselay segment data output port | o
data through the data bus. 32 P15 o |f [e]
Address latch enabling signal : 1/15 of o 33 |P16 O g [o]
the system clock frequency. 34 P17 O lp o
O | O {Data pulse o 35 |P24 O |”L" when IC2 is enabled. o
O | O |Data puise fo) 36 P25 O |*'L" when IC1 is enabled. o}
O | O |Datapulse [ 37 [P26 o] "*H’* when the squelch is open :
O | O |Data for memory channel Databus | O otherwise “L.".
O | O |BAND UP SW status lo) 38 P27 o] Qutputs EN for PLL data. Normally
O [ O |BAND DOWN SW status [} “H
O | O |MIC UP SW status o) 3g [Tt (o] VFO pulse input o]
40 [Vee sV
Table 18 Functions of uPDB035LC
DC Operation

No DC power cable is provided with the TS-780. Purchase
a DC power cable such as that shown in Fig. 15 for DC -
operation. Since this cable does not include a fuse, use a
7A fuse in the TS-780.

power cable assembly is E30-1622-05.

DC power cables and fuses are available at any Kenwood
branch or service center. The part number of the DC

2m long (0.18mm x 50}

Fig. 16 DC cable
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TS-780

Note 1:
K USA

Note 2:
Only special type of resistors {example

T: Brtain  W: Europe

PARTS LIST

X Australia

cement. metal fitm, etc) and
capacitors (example: electrolytic, tantalum, mylar, temp. coeff. capacitors)
are detalled in the PARTS LIST. For the value of all common type com-

ponents, refer to the schematic diagram of the P.C. board illustration.
Resistors not otherwise detailed are carbon type (1/4W or 1/8W)
Order carbon resistors and capacitors according to the following example:

A carbon resistor's part number is RD14BY 2E222)
A ceramic capacitor's number 1s CKA5F1H103Z, CC45TH1H220J

RESISTOR
1. Type of the carbon resistor
RD14BY RD14CY
—(C>—  RD14BB (small size) RD14CB (small size}
2. Wattage
W - 3A 3W - 3F 5W - 3H
2W - 3D 4W ~ 3G

3 =CCa500 ..
Ceramic capacior {type |} temperature coeff. capacitor 1° 3

3. Resistance value

o)

@ - means 22 x 10° = 22000 (2.2 k)
Example 221 —~ 2208 223 - 22 k9 225 4 2.2 MR
222 - 22k 224 - 220 k@
4. Tolerance
J = 5% (Gold} * K = +10% (Siver)
CAPACITORS
Type | Type I
CC 45 TH 1H 220 J CK 45 F 1H 103 Z.
2 3 4 5 6 1 2 3 4 65 6
= Type ceramic. electrolytic, etc 4 = Voltage rating

round. square, etc 6 = Value

= Shape =
8 = Tolerance

1
2
3 = Temp range
3 Temp coefficient

1

Ex. CC45TH = —470 +60 ppm/°C

—
4
#  [rstwora | ¢ L P R s T v [2raword [ 6 T 0 T 0 K L
(Color) |{Black) | (Red) KOrange)| (Yellow) |(Green) | (Blue} | (Violet) I oom/°C ! 430 I +60 I 1120 | 250 | +600
ppm/°C 0 -80 | —-150 | —220 | —330 | —470 | —750
5 = Capacitor value
3 = CK4a5 O Example. 010 = 1 pF
Ceramic capacitor {ype 1t} 3 100 = 10 oF
Cord B D 13 F 101 = 100 pF
Operating temperature | —30 | —30 [ ~30 | —10 102 - 1000 pF = 0.001uF
°C +865 | +85 | +85 | +70 103 - 0.01 4F
6 = Tolerance
Cord C D G J K M X 4 P No cosd
+40 | +80 |+ 100 | More than 10 uF — 10 ~ +50
(%) {+025| +05 +2 +5 10 | %20 220|220 —0 |Lessthan4.7uF —10 ~ + 75
Less than 10 pF CC45
CK45
cord | 8 c [ F [ Color
oA | +01 {r025 | o5 | 1 12 | R -
Abbreviation Abbreviation ;
. Cap. Capacitor ML Mylar Type } Type I
U [ Ceramic s Styren
E Electroiytic T Tantalum
MC Mica
¥ : Please note that these parts are sometimes not in
TS-780 SEMICONDUCTOR N : New parts stuck and it takes much time to deliver.
ftem . Name e Parts No. Iem Name - macks Parts No.
Diods . 1NB0 V11-0051-05 Varistor 181212 V11-1262-06
1N4448 V11-7766-06 ' vD1223 V11-1262-46
181566 V11-0076-05
181587 V11-0370-05 Zener diode XZ-049 V11-4175-46
152588 V11-0414-05 X2Z-060 V11-4101-20
18599 V11-1277-86 XZ-064 V11-4104-20
XZ-078 v11-4110-70
BA243S V11-7767-06 XZ-080 V11.4163-46
ITT410 V11-7761-86 WZ-061 V11-0243-06
MAG22(R} v11-1173-56 wz-o71 V11-4160-86
Mi402 V11-5260-16
ND487C1-3R V11-1277-96 LED SEL101R (B,C) V11.5172-86
uose % [V11-0270-05 $G238D V11-1278-16
SLP1448 V11-6172-56
Vari-cap 18Vv60s V11-1260-36 SR538D V11-1278-06
1SVB4GC V11-4173-46 SR539D N |V11-1278-36
ITT310TE

i

pre
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DISASSEMBLY

Grommet x 2
(J59-0001-05)

Pranger x 2
{J59-0002-05}

:
t

Cushion {B) x 2

(G10-0617-04) Rubber spacer x 2

{J30-0061-04)
Case {cover) %
{A01-0910-14) Battery cushion
{G13-0645-04)
Battery seal

(B42-1726-04)

Foot (small)x 2
{J02-0022-05)

Bind screw x 2 ——wly,
(N35-3006-45)

Case (A}
{A01-0908-01)

Battery case
{J19-1354-05)

Round flat screw x 4
(N33-3006-45)

Camera screw x 2
(N09-0635-05)

Gritl cioth
(B05-0721-04)

Push knob x 2 TONE, REV
{K27-0408-04)

Pointer knob TX OFFSET
{K23-0738-04)
Lever knob (A) SEND/REC
(K23-0750-04) G o
Lever knob {B) x 4 7 IS
(K23-0751-04} b
Name plate o
(B43-0663-04) T
{B43-0676-04) W
Push knob (C) x 2 PRIO &

(K27-0429-04) z
e i)

Pointer knob MO
{K21-0742-04)

SP grill cloth
(B05-0708-04)

Speaker
{T03-0031-15)

§ Ly ‘l/i SP mounting hardware x 2
. ] {J21-1144-14)
«\ Push knob x 7 &)‘/

Tight knob
(K23-0748-04)
Main knob
~ {K21-0757-03) (K29-0708-04)
Push knob x 2 MS

_knob x 3MIC, M.CH, FUNC.
{K29-0738-04)

Knob fixed spring x 3 Knob (outside) x 3 IF, SCAN, RF @\

(G09-0410-05) {K29-0755-04)

Knob (inside) x 3 RIT, SQL, AF
(K23-0740-04) /%

Bind screw x 2
(N35-3006-45}

(K29-0725-04}

Case (B)
(A01-0909-01)

Cushion (A) x 2
{G10-0606-04)

Foot (small) x 2
{J02-0022-05)

Foot (large) x 4
(J02-0049-14) Handle

(K01-0406-05)

Self tapping screw x 2 {Front foot} é Self tapping screw x 2 (Rear foot)
{N35-4010-46) {N87-4010-46}

20

& La
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Phone jack SP
(E11-0003-15)
* {E12-0001-05}

7P DIiN socket
(E06-0751-05)
* {E07-0751-05)

Slide switch
{830-2027-05)

—~
[
4P Square socket
(E08-0409-05)
Bind screw
{N35-4016-46)
PACKING
'
\_/

* Accessory bag {(H25-0016-00)
7P DIN plug (E07-0751-05)
Phone plug {E12-0001-05)
Fuse 2A (F05-2023-05)
3, Fuse 7A x 2 (F05-7025-05)
« Foot (large) x 2 (J02-0049- 14)
Bind screw x 2 (N35-4025-46)

22

Phone jack KEY
(E11-0005-15}

DISASSEMBLY/PACKING

Rear panel

Protective bag
(H26-0036-00)

Microphone
{T91-0315-15} T
(T91-0316-15) W

DC cable ass’y
(E30-1622-05)

Cushion
(H10-1276-04)

Packing fixture (F)
(H10-2511-02)

Flange nut
(N14-0115-05)

Round screw x 2

Round screw x 2
(N30-2606-46)

Wing nut
{N14-0509-05)

-
ﬁ Fuse 2A

(F05-2023-05)

Flat washer x 2
(N15-1040-46)

Fuse holder
(413-0033-15)

« : Mating connector

Power cord ass'y
(X42-1070-60)

Instruction manual
{B50-3956-00) T
(B50-3957-00) W

Packing fixture (R)
{H10-2512-02)

Protective cover
(H20-1406-13)

Carton case (inside)
(H01-4405-04) T
(H01-4406-04) W

PN

€ &
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PC BOARD VIEWS [S-7.

V¥ SWITCH UNIT {X41-1370-XX) 51 : T, -61 : W  Components side view

28A11156
28C2603
gt
SLP-1448
3
z P he
8 33
[0l A? ;
Sl
o
—————

]
"$cAN

il fm

< Attachment methoc
of D1, 2

LED spac

7
=T

—_—
Transistor termini
indication
= E c ®
Q1: 2SC2603(E) Q2 2SA1115(E)
D1:SR539D D2:SLP144B D3, 5,6 :SG238D D4 : SR538D
D7~19: 1S1555 or 1N4448
<« ENCODER UNIT (W20-0324-05)
Components side view
IC1 : LM358P 1C2 : MC14049UBCP
D1~3: SEL101R({B or C}
V¥ ENCODER UNIT (W02-0324-05) Q1 : PH-101(R)
Components side view Q2,3 : PH-102{L)
A Q2
+0fo

Q./2 ¢
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TS-780 rc BoARD VIEWS

Tl WL T e LY el

W AVR UNIT (X43-1420-00) Components side view

e e

Q1,5: 28A1012(Y) Q2,6: 25C1959(Y} Q3,4,9,11,15~17 : 25C1815(Y) or 25C2603(E) Q7, 12, 14 : 2SA1015(Y) 08 : 25C496(Y) Q10,13 : 2SA496(Y}

'V RF UNIT (X44-1470-00)
Components side view

!
]
o
o
fa)
>
2
[a]
o
o
N
-3
@
o
-]
<
3
z
3
0
10
I}
12
o
iy
2s
=R
-]
g%
o
é) [a]
58
o=
1R
) o3
< Helical block assembly > =
Spring
Coil Color | Marking
HB(A)-1| Red c
-2 | Black
HB{B)-1| Blue 5
-2} Red
HB(C}-1 | Black A
-2| Yellow
24

6.9 : 25C1815(Y} or 2SC2603(E) Q5 : 35K76-0 Q7 : 25K125

: 35K76 or 35K92 Q2 : 25C2603(E) Q3,18 : 3SK97 (Q1) Q4

: 181555 or 1N4448

[e]]
D1

< Attachment direction of HB(D), HB(E) >

xﬁi]\ Notches

Marking for the direction of
the notches.
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l ’ 'V 144 FINAL UNIT (X45-1200-00) Components side view
i
|

M37713

Q1: 2SA1015(Y} Q2:2SC1959(Y) Q3,4 : 2SC1815{Y) or 25C2603(E)
D1:MI402 D2,3,7,9: 151556 or IN4448 D4 : 152588 DS5: 151587 D6: IN60 D8 : XZ- 064

Q W 430 FINAL UNIT (X45-1210-00) Components side view

Q7. M57716

oo C ____ D ooo
- T ’

Q1 :28C1959(Y} Q2~6:2SC1815(Y) Q7: M57716
D1:MI402 D2,6: 152588 D3: 181587 D4,5: 151555 or IN4448 D7 : 18599

\\/ 2S5A1015
28C1815 28A496
28C1959 25C460 25C496
; Tt ECB Ye® ¢ :
28C2603 25K125 uPC78MO8H 25A1012
e B s G INPUT
E
3sK76
38K76-0
35K97 35K92 MB3756 VvD-1223
° ez o s To-
Sy
51 v ¢ —je—
@ s  rop view

Q1-3 : 2SC460(B)
D1-3,7—11: 181555 or 1N4448 D45: 152588 D6 : ITT310TE




TS-780 rcBoARD VIEW

V¥ IF UNIT (X48-1350-XX) -51: T, -61: W Components side view ‘

Q1,2:28K125-4 Q3,51,52: 28K125 Q4,50 :25C1923(0) Q5, 6, 13,19, 21~24, 44, 49 : 2SC460(B)

Q7.8,14,27~31,39~41, 46, 48, 53~55, 67, 58, 60, 61, 64, 65, 67~60 : 25C1815(Y) or 25C2603(E) QO~11,42 : 35K73(GR}

Q12, 33, 36~38 : 25C2240(GR) 0Q15: 2SK30A(GR) Q16,73 : 2SK19(Y} Q17,32,56,59, 62, 66, 70, 72, 76 : 2SA1015(Y)

Q18, 34,71 : 25C2603(E) Q20: TA7302P Q25,26: 2SK19(GR) Q35: MB3713 Q43 : 2SK61{GR} Q45 : TA7061AP Q63 : 25C1959(Y)
Q01,02 : 25C458(B)

D1~4: 181587 DS, 10, 15, 18, 19, 23~27, 32, 33, 35, 40~45, 49, 52~67, 70, 71, 73, 74, 76, 77, 01, 02 : 1815565 or 1N4448
D6~9,11~14,16, 17, 28~31,36~39, 50, 51, 68,69, 75 : IN60 D17 : 1SS99 D22 : XZ-049 D34,72:1S1212 D46 : 1SVE0S

D47,48 : 152588

28A1015

T | W ] 25C1815 25C1959  25C458 25K30A TA7061AP
Co17 [Used [Not veea| 2SC1923 25C2240 2SC460 2SC2603  2SK125  25K19 25K61  3SK73 TA7302P MB3713 e
CO13 [Used |Not used ‘ @
RO10 |Used [Not used o : “ “ i .”,.
VRO02 |Used {Not used 5 or E° ~o 055 e W0 ‘,u q
D02 | Used | Not used ¢ K A3 s i
26 S8

3




(8)09YISZ * 1Z°9L~Vi'TL'SD (HONONSZ : ¥'E0 (AJELNSE ' 2D {0)EZ6LDST BLLLELLID

= bt
a 5
7 pl 5

8
= = ;

AR i B
(7] s 73 W :
w £ w k3

G 0 _
L 8 N m w
-— MAL U 3 nqv o
> v ._._Il. 2 m m .
a i g2 .
[+ O9NL :GQ SOSASL:9°'va 88GZSL: E~tQ m g N -
< dSGISYLIOW 121 ‘601 dZOELVL : OL°8D1 JOBSTVLAH : LL'9°GDI JEBSTVLAH : vl dELBOINS : £ 'E~lDl 58 ®o
o {3)£09ZDSZ 40 (A)S18LIST : LL'0LD (HOIOVZZISZ : 0Z ‘60 {OIVOENSE : 61 ‘8D (HOIGLNSZ * 22 '9D > S8
on
(]
[-

¥ PLL UNIT {X50-1770-00) Components side view




S S e LT A A e
A A N A A SR EN% P SVRTRAR R ISR

RS
PR LRI

CA T L e e T R e e G

S-780 pc BoARD VIEWS

'V 430 HET UNIT (X50-1790-00) Components side view ¥V TX UNIT {X56-1420-00) - Components side view ‘

& o

i 00~06Li-0§¥ 2L
\/31 ,2:25C2549 Q3,7:2SK125 Q4 :2SC460(B} Q5: 2SC2026
Q6 : 35K92 or 35K76 Q8 : 2SC1815(Y) or 28C2603(E}

D1:ND487C1-3R D2,3: 152588 DA4,5: BA243S D6 : IN60
D7 : 18599 D8: 181555

< Attachment direction of D1 > < Attachment direction of L19, 20 (TX unit),
2,3 (430 HET unit} > -

'
2 4 Brown Brown H
2 1
D4 ;
g 3 4 Green or Red Red or Green
4

Green & Red twisted

Q1 : 3SK73{GR) Q2,3 :3SK74(M) Q4:25K125 Q5,11 : 25C2026

Q6 : 25C2538-22-A Q7 : 25C1815(Y) or 25C2603(E) Q8 : 25A1015(Y)
Q9: 2SC2548 Q10 : 35K92 or 3SK76 Q12 : 25C2762

D1,2: 182588 D3~6: ITT410 D7,16: 151565

D10, 11, 14 : 151555 or 1N4448 D8,9,12,13: IN60 D15 : ND487C1-3R
D17 : XZ- 060

I i e e L R oY
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ADJUSTMENT

REQUIRED TEST EQUIPMENT

1. DCV.M
* High input impedance

2. RF VTVM (RF V.M)
* Input impedance: 1M@min., 2pF max
* Votage range: FS = 10 mv ~ 300V
+ Frequency range: Up to0 450 MHz

3. Frequency Counter (F count)
* Input sensitivity: Approx. 50 mV
« Frequency range: Up to 450 MHz

4. DC Power Supply
+ Voltage:
« Current:

6. Power Meter
» Measurement range Approx. : 30W, 3W, 1W.
* Input impedance: 50 Q
« Frequency range: 450 MHz

6. AF VTVM (AF V.M)
* Input impedance: 1MQmin,
*Voltage range: FS = 1 mV ~ 30V
» Frequency range: 50 Hz ~ 10 kHz

7. AF Generator (AG)
« Output frequency:100 Hz ~ 10 kHz
« Qutput voitage: 0.5 mV ~ 1V

8. Linear Detector
» Frequency range: 450 MHz

9. Field Strength Meter
« Freguency range: 460 MHz

10. Directional Coupler

11. Oscilloscope
» High sensitivity oscilloscope with horizontal input ter-

10V ~ 17V, variable
BA min

minal
12. $8G
« Frequency range: 144 MHz and 430 MHz band.
* Modulation: AM and FM MOD.

* Output level: —20dB 10 100dB

13. Dummy Load
* 8Q, 5W (approx.)

14. Noise Generator
* Must generate ignition.like noise containing harmonics
*beyond 450 MHz.

15. Sweep Gensrator

* Sweep range: 144 MHz and 430 MHz bands

16. Tracking generator

Preparation

1) Unless otherwise specified. Knobs and switches shouic
be set as follows Table 19.

POWER SW ON | SSB MIC VR MIN
SEND/REC SW REC | RIT VR CEN
VOX/MAN Sw MAN | IF SHIFT VR CEN
ALC/CEN/RF/S SW| RF/S| SQUELCH VR MIN
NB SwW OFF | RF GAIN VR MAX
LOW/HIGH sw HIGH} AF GAIN VR MIN
PRIOM OFF | F.STEP SW OFF
PRIO.M OFF | RIT sSw OFF
TX-OFFSET SW SIMP | SCAN SW OFF
TONE SW OFF | MS 144 SW. OFF
MODE sw USB | MS 430 sSw : OFF
FUNCTION sw A MR sSwW OFF
MEMORY 1 F.LOCK SW OFF
Table 19
MUP (@) GND
NC B ® mown
NC &) @ss
GND D @ mic

Fig. 17 MIC terminals (view from front panel side)

2} Use an insulated adjusting rod to adjust trimmers
and coils.
3) To prevent damaging SSG, never set the stand by
switch to SEND while adjusting the receiver section.
4) Be sure to turn the power and VOX switches OFF
before connecting the power cable to a power source.
Note: The set enters the transmission mode for an instant
when the power switch is turned ON with the VOX
switch ON.
5) SSG output levels are those at the time the output ter-
minal is open.
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ADJUSTMENT ¢

GENERAL ADJUSTMENT
Measurement Adjustment @
Item Conditi Test Unit | Terminal| Unit Parts Method Specification Remarks
1. Voitage 1} Connect the
ac ustment | AC power to
(1 the POWER ter-|
minal on the
rear panel,
2) POWER SW ;| Digitat AVR FB AVR VR1 13.8v 0.1V
ON voltmeter
SEND/REC
SW: REC
2. Veitage 1) Connect the
ac_ustment | DC power to
(2 the POWER ter-
minal on the
rear panel. {DC 13.8V)
2) CALL SW : |Digital AVR 437 AVR VR2 9.ov
ON voltmeter
Y SEND/REC Q
~ | Sw:SEND_ ]
REC ov
3. Votage 1) Same as Digital AVR PLE 8.0v:0.3V
check above. voltmeter 8C 8.2v:0.3V
8R 8.3v0.3v
2) SEND/REC Less than 0.5V
SW : SEND
3) SEND/REC Control |-6 —6.0V£0.2V )
SW : REC 5V (A) 5.0V0.2V §
5V (B} 5.0v0.2V O
4) MODE Sw : Control |FCH 5.0v:0.2v
FM CH
5) MODE SW : FCH ov
FM, USB,
Cw, LSB
8) PRIOM{9) : AVR 14C . 8.3v
ON
PRIO.M (10} : 14R 8.3v
ON
a 7) SEND/REC 147 9.0V '<
r/ SW : SEND
8) SEND/REC 43C 8.3v
SW: REC 43R 8.3v
PRIOM (9) :
. OFF
Hf : 433.000.0 MHz)
4. SCANW 1)} Check the | Digital Control SCAN.W SW.
voitage at each | voitmeter J(1C2) 0.5 1 3 5 10
test point, TP1 [\ 5V 5V 5V oV
switching the TP2 oV oV 5V oV 5V
| SCAN W SW as shown at right. TP3 oV ov oV 5V 5V
9. Vokage 1) MODE SW : | Digital iF 4FT 9.1v
chetk FM voltmeter
SEND/REC
| sw:seno_ | NN DR S I A
REC 4F5 5.0V
2) SEND/REC LSB | CW NO:} BS FM _IFM CH]
SW: REC FMB | o [ 0 82 | 82 O
CWB | 0 832 [) [}
SCB_| 76 | 76 | 16 [ 0
LSB | 82 0 0 ) 0
USB [ 0 82 ) [
e SSB | 76 [ 76 [) o
32




ADJUSTMENT

Measurement Adj
Item Condition Test Unit | Terminal| Unit | Parts ' Method Specifi Remarks
3} SEND/REC |Digital IF MODE Sw
SW : REC only |voltmeter LSB CW USB FM _|FM CH
FMR 0 0 0 8.3 8.3
SCR 8.3 8.3 8.3 0 0
4) SEND/REC MODE FMT 0 0 0 9.0 9.0
SW : SEND CWT 0 9.0 Q 0 0
only SST 9.0 0 9.0 0 0
&) SEND/REC IF RG3 iF VR3 3.7v $0.05v
SW: REC
6) HI/Low 144 DB 12,5v+0.4v
SW:HI Final
SEND/REC
SW : SEND
7) MODE SW : 144 VR4 4.5V 0.1V
FM Final
HI/LOW
SW: LOW
6.CAR 1)MODESW: |RFVM |PLL CAR CAR L6 Adjust thecore  [0.3V+0.01V Be sure to set th
usB ® for the maximum core for the ma;
IF SHIFT VR : reading, then turn mum reading.
Center it outward untit
a reading 0f.0.3V
_____ | _{_ _ _ |isobtained. _ _
* MODE SwW 0.3v0.02v Check
Lss
® MODE SW : 0.3v+0.03v
FM
2) MODE SW  {Frequency|PLL TP6 CAR
: UsB counter TCt 10.6965 MHz +10 Hz
: LSB TC2 10,6935 MHz $10Hz
: FM TC3 9.415 MHz 50 Hz
3) SEND/REC VRt 10.695 MHz +10Hz
SW: SEND
MODE SW: FM
: USB VR2 10.6965 MHz +10Hz
: CW VR3 10.6957 MH2 10 Hz
7. IF SHIFT 1) MODE SW : {Frequency|PLL TP6 Turn the IF More than No fanction in th
check uss counter SHIFT VR to £1.0kHz FM mode.
SEND/REC maximum and
SW : REC minimum.
2) MODE SW : Not shifted.
use
SEND/REC
§ SW : SEND
8. Reference 1) BAND SW : {Frequency|PLL TPO PLL [ TC4 10.240 MHz +10Hz
oscillator 430 counter .
frequency | MODE SW:
FM CH
9. PLL 1) Disconnect |RF V.M |PLL TP7 PLL T8 o | Turn the core outward until oscilla- | Values in pareuth
connector No. tion stops, then turn it inward ex- | es below are for
27 (PLL unit). actly 1/2 turn beyond the point at | reference.
SEND/REC which osciliation restarts. (0.32V)
SW : SEND
TP3 79,10 ® |MAX (Repeat) (0.15V}
Frequency!| TC3 ¢ |97.203MHz 150 Hz
counter
2) Frequency : |DC V.M TP10 L22 « j20v 0.1V
439.998.9
MODE SW : FM




ADJUSTMENT

Measurement Adj
Item Conditi Test o Unit | Terminal| unit | Parts Method Spacification Remarks
3) Frequency : [DCV.M |PLL TP10 PLL  fL22 Less than 4.0V |Check
430.000.0 (3.5Vv)
4) Frequency : |RF V.M TP4 . |T67 MAX (Repeat) (0.06~0.07v) Repeat adjustment
430.010.0 . several times.
Insert con- TP2 T2~6 (0.1~0.15V) Repeat adjustment
nector No. 27. 2 l79~10 of T2 through T4’
several times.
6) MODE SW : [DC V.M TP8 ¢ |TC2 1.5v 0.1V The voltage varies
FMCH when the shielding
Frequency : case is removed,
_ 4309875 | IS U ISR AR I
Frequency : Less than 6.5V
430.000 (6.0V)
6) Frequency : |Frequency|PLL D2 113.136 MH2 Check
_. 430000 _jcounter | [ R 100Hz
Y 430.0125— The frequency
D 430.025.... (... changes in
= 430.025~ 12.5kHz step.
430.0125) in
12.5kHz staps_| Lo e L e ]
MODE SW The frequency
M changes in 20Hz.
Slowly shift the
VFO frequency
from 430.000.0
7) MODE SW : |Frequency/PLL D2 113.135 MHz
FM CH counter 1200 Hz
SEND/REC
SW: REC
Store 430.00 in
Memory CH1.
mRsw.oN 1. 44
MODE sw 113.1365 MHz
__Llss SPE Y S — L L
MODE swW 113.13656 MHz
cw A | [#100Hz |
SEND/REC 113.1357 MHz
SW : SEND L e e __[#100Hz ]
MODESW: | 113.1336MHz
LSB 100 Hz
10. PLL output| 1) MODE SW: |RF V.M |PLL TPt PLL " MAX 0.1v}
&>
FMCH
Frequency :
§ 43300
SEND/REC
SW : SEND
2) DC V.M UL Less than 0.1V [Check
ULB__________ _______ Appro. 5.0V __ |
Connect TP4 UL Appro. 1.2V
to GND. (Be ULB Less than 0.1V
sure to discon-
nect TP4 from
GND after the
check).
3) MODE SW : |RF V.M LT PLL TC1 MAX (0.5~0.8V)
FMCH 3L0 More than 0.4V |Check
Frequency :
145.00
SEND/REC Note : Reinstall the PLL shielding case if it has been removed, then perform
SW : SEND adjustment in Step 5.5).
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Measurement Adj
Item Condition equ.i';)e:nten t| Unit | Terminal Unit Parts Method Specification Remarks
11.430 HET |1)MODESW: [RFV.M |HET TP4 HET Li2 Turn the core outward until oscilla-
FM CH tion stops, then turn it inward
Frequency : exactly 1/2 turn beyond the point
439.9875 at which ocsillation restarts.
SEND : REC (0.048V)
SW: REC
2) Turn VR1 Tracking TP4 TCa~8 Adjust TC4~8 so
on the HET | generator that the waveform|
unit all the way | Spectrum TPS shown at right is 286 2885 201MH
to the right. anatyzer observed when z
Short the L11 | Sweep the output is
lead (430 HET |generator maximum,
unit) to GND. | Linear
Detector
Oscillo-
scope
3) Set TC1on |Tracking |HET TP HET' |[HB1 Adjust HB1, HB2
the RF unit to |generator | N HB2 and TC1 so that
minimum, Spectrum |RF TP4 TCt the waveform 399.1 409, 1MHz
analyzer shown at right is
Ta Sweep observed when 404.1
generator the output is
Linear maximum,
Detector
Oscillo-
scope .
4} Disconnect [RF V.M |HET TP More than 0.8V |Check
L11 from GND.
Frequency :
_ 4339875 _| I R L
Frequency : More than 0.8V
430.00
5) Frequency : HET VR1 0.6V
430.00
Frequency TC2 286.0 MHz +100 Hz Repeat adjustmen
_____ counter | — ]
Freguency : TC3 291.0 MHz +100 Hz
w4 L
Frequency : RFV.M |RF TP3 More than 0.6V | Check
433.00
6) Frequency : TP4 TC1 Adjust the band- | (0.06V)
430.00 edge levels
439.9875 within 1dB.
CONFIRM OF RESET VOLTAGE
Measurement Adjustment
tem Condition Test Unit | Terminal | Unit parts Method Specification Remarks
1. Setting 1) Connect an AVR (5V) to both
pins 1 and 8 of connector of the
control unit.
2) Set VR1 to
maximum,
2. Reset 1) Decrease the [DC V.M [Contro! | @& 5v The frequency display should go Check
voltage AVR voitage. out when the AVR voltage is
3.95~4.5V.
2) In case the frequency display Control | VR1 Set the AVR voltage to 3.95V
does not go out after the AVR and adjust VR1 so that the fre-
voltage drops below 3.95V. quency display goes out.
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ADJUSTMENT

RECEIVER ADJUSTMENT (2m BAND)

Measurement Adj
Item Condition Test Unit | Terminal Unit Parts Method Specification Remarks
1. BPF 1) MODE SW : {Sweep RF 144 RF HB(D) Adjust HB{(D} Insert connector LR

FMCH |generator ANT HB(E} and HB (E) so after adjustment,
BAND SW : Linear TP1 that the wave-

144 detector form shown at
Pull connector |Oscillo- right is observed. 144 146MHz
LR out from (The levet at 144
the RF unit. MHz is a little
IF unit " fower than that

Oscilloscope
VR14 : center VER P at 146 MHz).
--OGND
J 2. Sensitivity 1) Turn the RFVM |IF TP1 IF L30.31 MAX {0.3V)
coreof L6in  |Frequéncy TC3 41.560 MHz +1kHz Temporary setting
g the IF unit counter
outward as far (S meter RF Li~3 Adjust specified | Lower the SSG |NOTE : This ad-
as possible. parts repeatedly |output level so | justment influences
Connect SSG to obtain the that the § meter [upon sensitivity in
to the 144 maximum§ reads “3". the 430 MHz band.
ANT connector| meter reading.
(MOD : 1kHz,
FM DEV :
5 kHz). IF L2
L30,31
L3~6

3. S meter 1) MODE SW : |SSG 144 IF L20 MAX
reading in FMCH S meter ANT
the FM Frequency :
mode 1450125 N N

SSG output : VR4 Adjust VR4 so

60dBp that the S meter

reads “10“.

2) Adijust the Le Turn the core of

SSG output L6 clockwise

level so that the unitl the S meter

s §5r:eter reads reads 2",
L3~LE Adjust L3~5 for Repeat the ad-

the maximum justment.
S meter reading.

3) SSG output: VR4 Adjust VR4so | Perform this ad-

3 40dBu that the S meter | justment with
reads ‘*10*, set placed right-
1y side up.

4. Sensitivity | 1) MODE SW: |AF V.M EXT IF L7.14 AF output : Turn the core of L14 a little to the
in the SSB UsB SSG SP L16,17 MAX left if noise makes adjustment
{CW) mode | SSG output : 144 Repeat the ad- difficutt.

~14dBu ANT justment,

5.8 meter 1) IF unit S meter IF VR2 Adjust VR2 so
zero VR1 : center that the S meter
adjustment | $SG output : needle points

OFF exactly to “1* on
the RF scale
2) Turn RF GAIN VR VR2 Adjust VR2 so
to the left until the that the S meter
S meter needie points needle points
to “’4" on the RF scale. exactly to “1”
on the RF scale.
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Measurement Ad]
Item Condition T'“ Unit Terminal Unit Parts Method Specifi Remarks
6. RX carrier 1} RF GAIN RFVM [IF D17 IF TCY MiIN {0.01v}
supression | VR : MIN
7. S meter 1) SSG output : | S meter IF VR1 59~
reading in 20 dBu
the SSB Adjust the SSG
{CW) mode | frequency for
the maximum
S meter read-
ing.
2) SSG output : L14 Turn the core of
0dBr 114 outward
untit the S
meter reads “S1°.
3) §5G output : VR1 Adjust VR1 so
20dBg that the S meter
reads “S9",
B.N.B 1)SSGoutput: (DC VM |[IF TP2 IF 1911 MIN
10dBu
g9.CM 1)MODESW: {DCV.M [IF TP4 IF VR12 Adjust VR12so | If this is not No signal may be
M TP3 that the level at | possible, a di- applied during th
ALC/CEN-RF TP3 is equal to fference be- adjustment,
/S8wW: that at TP4, tween the two
ALC/CEN levels of within
SSG output : 0.6V is
OFF permi
2) Frequency : |Center IF VRS Center meter :
145.0125 | meter center
3) SSG output : Confirm that the Check
20dBu center meter
Fine-adjust the needle swings be-
SSG frequency yond the range CENTER
so that the beyond the range
maximum AF between the two
output is ob- E’s of the
tained. Then, CENTER mark-
turn MOD ing as the VFO
OFF. dial is rotated
right and left.
10. RIT.CW 1) MODE SW : | Frequency|IF ™ IF TC3 41.560 MHz +100 Hz
SHIFT uss counter i
2} RITSW: VR9 Adjust VR9s0 . The RIT indicatol
. ON that the fre- fights.
- RITVR: quency is within
Center 41.560 MHz¢
_ _ L _|20Hz
Turn RIT VR The frequency
all the way to must be varied
the right and by more than
ieft. . 11.5kHz,
3) MODE SW : cw VR6 41.5592 MHz 120 Hz
cw shift
RIT VR :
Center
RITSW:
OFF
4) RITSW : VRS 41.5692 MHz 120 Hz
ON
- R T TP i enee e g g ares e, ezt v

Fa
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Measurement Adjustment 6

Item Condition Test Unit | Terminal Unit Parts Method Specification Remarks

5) Confirm Frequency |IF ™ cw 41.560 MHz Check
that SEND/ counter Shift
REC SW is set
to SEND, then
set it to REC.
11. Sensitivity | 1) MODE SW : |SSG 144 S/N : better than |Check
check uss AFVM ANT 12dB
SSG output : Oscillo- EXT
—8dBp |scope SP
Frequency :
1440125
or 1469875
2) MODE SW : S/N : better than
FM CH 24 dB.
$SG output : R
~6dBu
—
. Frequency : @
W/ 144.00

or 1459875

RECEIVER ADJUSTMENT (70cm BAND)

Measurement Adjustmtent
ftem Condition equT;r‘v:ont Unit Terminal Unit Parts Meth pecificati Remarks
1. BPF 1) MODE SW : |Sweep RF 430 RF HB (A) Adjust HB {A), Insert connector
FM CH  |generator ANT HB (B) HB (B) and 430 440MHz]4LR after complet- Q
BAND SW: Linear TP3 HB (C) HB (C) so that ing the adjustment. i
435 detector waveform shown
Pull connector | Oscillo- at right is max-
4LR out from |scope imized.
the RF unit.
2. Sensitivity 1} Frequency : |S meter RF TC1 MAX NOTE : Adjustment
4350125 N of sensitivity of the
Connect the circuits following
SSG to the 430 the IF stage is per-
ANT con- formed along with
) nector . the 144 MHz band o
A (MODE :1kH sengitivity adjust-
DEV : 5kHz ment.
Adjust the SSG [RF V.M |RF TP4 HET TC1 Adjust TC1 so (0.06V)
output so that (R30) that the RFV.M
the S meter reading at
yreads ‘3" 430.00 MHz is
i equal to that at
'439.9875 MHz.
3. Sensitivity 1) MODE SW : | SSG 430 S/N:12dBor [Check
check use AF V.M ANT better
858G output : | Oscillo- EXT
—8dBu scope SP
Frequency : .
430.000.0
or 433.0125
2) MODE SW : [SSG 430 S/N:22dBor
FMCH |AFVM ANT better
$SG output : | Oscillo-
~6dBu  |scope ‘
Frequency :

430.00

or 439.9825 ‘

38




O

ADJUSTMENT
TRANSMITTER ADJUSTMENT (2m BAND)

1S-7

Item

Measurement

Adjustment

Condition

Test

Unit

Terminal

Unit

Parts

Remarks

1. Setting

1) Rear panel
144 ANT con-
nector : power
meter

POWER con-
nector : DC
P.S. (13.8V)

2. Power
output

1) MODE SW : |RF V.M

cw

Frequency :
145.000.0
CAR VR :
MAX
Turn VR3 in
the 144 final
unit alt the
way to the left.
TX unit
Turn VR1 all
the way to
the left.
Turn VR2 alt
the way to
the left.
Disconnect
connector 14D
anc connect
a 1W power
meter.
SEND/REC
SW : SEND

TiF

TX

D2

TX

D3

L15

IF

TX

TX

L7~9
L1
TC1

Repeat adjust-
ment for the
maximum power
meter reading.

(0.26V)

0.1v)

0.2V}

{0.2v)

oy

Connect RF V. M

. to this point.

2} Power

meter
(iw)

TX

14D

TC1.2
L1

Repeat adjust-
ment for the
maximum power
meter reading.

0.16W or more

Disconnect Power
the power meter
meter from (30wW)

terminal 14D
on the TX unit
and connect
the cable con-
nector.

144
ANT

17W or more

Check

TX

VR1

| Source current :

4.2A or less.

3.144
protection
)]

1) SEND/REC |Multi-
SW : SEND meter

144
final

TP

144
final

VR2

MIN

0.3V or less

4.144 RF
meter

1) ALC/CEN- |[RF
RF/SSW: meter

RF/S

144
final

VR1

Adjust VR1 so
that the meter
reads 8" on the
RF scale.

5.144
protection
(2}

1) Short circuit { Ampere
the 144 ANT  [meter

connector.
SEND/REC
SW : SEND

144
final

VR3

3A

Confirm that
the source cur-
rent is about
1.7A when the
ANT terminal is
cpen.

Perform this check
quickly.
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ADJUSTMENT

Measurement Adj q
Item Condition equ-!-rn:ent Unit | Terminal Unit Parts Method Specification Remarks
6. 144 low 1) MODE SW : |Power 144 Less than 3W Check
power FMCH meter ANT
Frequency :
145.00 .
LOW/HIGH Power 430 VR4 1.2w The RF meter
SW : LOW meter final reading must be
SEND/REC {3w) "4" or less.
SW : SEND
2) Frequency : ™ L6 Fine-adjust L6 so | 0.5—2W
144,00 that the power
or 1459875 output is the
SEND/REC same at both fre-
SW : SEND quencies.
TRANSMITTER ADJUSTMENT (70cm BAND) @
\;, Measurement Adjustment
item Condition o quT;r’v:ent Unit Terminal Unit Parts Method Specification Remarks
1. Setting 1} Rear panel
430 ANT con-
nector :
power meter
POWER con-
nector :
DCces. ~
{13.8V) Q/
2. Power 1) MODE SW : |Tracking [TX TPt T HB (1) Adjust HB (1),
output cw generator HB (2} HB (2}, TC3 and
CARVR:  [Specwam |  [43D | TC34  |TCAso that the 430  440MHz
MAX anatyzer waveform shown
LOW/HIGH Sweep at right is max-
SW : HIGH generator imized.
Oscillo- . {The shoulder on
scope the 430 MHz
TX unit side must be
© TC5 : Mini- = sharper than that
mum on the other os?
, ® Disconnect side). 4
h4 connector 4LT
@ Disconnect [ Power T 43D TX TC34 MAX More than 0.16W
connector 43D | meter
and connect {0.6W)
the power
meter (1W).
SEND/REC
SW : SEND
2) Disconnect | Power 430 430 L3 MAX 17W or more
the power meter ANT final Adjust the coil
meter from pitch for max-
terminal 43D imum power
on the TX unit output.
and connect TX VR2 12w Source current :
the cable 4.8A or less. 0
connector.
3.430 1} SEND/REC | Multi- 430 TP 430 VR2 MIN 1.0V or less
protection | SW: SEND meter final final O
(1}
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ADJUSTMENT

187

Item

Measurement Adjustment

Condition Tost Unit | Terminal] Unit | Parts

Remarks

4.430 RF
meter

430
finat

1) ALC/CEN-
RF/SSwW :
RF/S
SEND/REC
SW : SEND

RF
meter

VR1 Adjust VR1 so
that the RF

meter reads "8".

5. 430
protection
(2)

430
final

1) Open the VR3
430 ANT
connector
terminal.
TX unit VR3
: CEN
SEND/REC
SW : SEND

Ampere
meter

Perfarm adjustmer
quickly,

6. 430
low power

1) MODE SW :
FMCH

Frequency :
435.00

LOW/HIGH

SW: LOW

IF unit VR6 :

2 o'clack posi-

430
ANT

Power
meter
(30wW)

Less than 3w

" ICheck

430
final

tion {viewed VRS
from the front

panel side).

Power
meter
(3w}

Source current :
2.5A or less

RF meter read-
ding : 4" or less

2) Frequency :
430.00
or 439.9875

0.5--2w

Check

TRANSMITTER ADJUSTMENT (COMMON)

Item

Msasurement Adjustment

Condition Test Unit | Terminal| * Unit Parts Method

Spacification

Remarks

1. Carrier
suppression

144 IF
ANT

VR?
TC2

1) MODE SW : MIN {repeat}
uss, LsB
Frequency :
145.000.0
CAR VR :
MIN
SSB MIC VR
: MIN
SEND/REC
SW : SEND

Spectrum
analyzer
(RF V.M)
Power
meter

—55dB or less

2) BAND SW :
435
MODE SW :
USB and
LSB

~65dB or less

2. ALC meter

VR10 Set VR 10 to
mechanical

center.

ALC IF
meter

1) MODE SW :
usB
Frequency :
145.000.0
LOW/HIGH
SW : HIGH
ALC/CEN-RF
SSwW:
ALC/CEN
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ADJUSTMENT | (

Measurement Adj ‘

Test Unit | Terminal | Unit Parts Method Specification Remarks

Item Condition

2. ALC meter | 2) MODE SW: |ALC IF VR11 Adjust VR11 so
cw meter that the meter
CAR VR : reads 10" on the
MAX RF scale!
SEND/REC
Check at the T 777 T Irsevsoammor | T T
following fre- more on the
quencies. S scale
144.000.0 or
146.9980.0
430.000.0 or
439.990.0
3) MODE SW : |ALC The ALC meter
USB or LSB |meter needle should
Connect AG to swing at band-
the MIC ter- edge frequences @
minal. on all modes.
(1.5kHz, 2mVv)
Check at the
following fre-
quencies.
144.000.0 or.
145.990.0
430.000.0 or
439.9900
3. Deviation 1) MODE SW : |Linear 144 1F VR8 4.5kHz
FM detector ANT q
Frequency : (Directio-
145.,000.0 nal
FM MIC VR coupler)
: MAX
Connect AG to
the MIC ter-
minal.
(1kHz, 20mV)
2} MIC input AVR FM MIC | 3.5 kHz deviation should be obtain- | Check
level : 2mV ed before FM MIC VR is turned be-
o yond the 3 o’clock position. @
‘A POX 1) MODE SW : 1) VOX should operate before VOX | Check
{ANT}I VOX)| usB GAIN VR is turned beyond the
operation VOX GAIN . | 12 o'clock position.
check VR : MIN 2) The VOX relay holding time de-
ANTI VOX creases as VOX DELAY VR is
d VR : MIN turned counterclockwise (and vice
 Connect AG to versa).
the MIC ter-
minal.
{1.6kHz, 2mV)
2} Confirm Use
operation in . ™
the modes . CW | Not
shown at right. operate
3} MODE SW : VOX is not operate when turn
uss . VOX GAIN VR st condition of
ANTI VOX ANT VOX voltage {EXT. SP}
VR : MIN is 200mV, d

(7

Operate
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) ADJUSTMENT

‘ Measurement Ad
Item Conditi Test Unit | Terminal Unit Parts Method ifications Remarks
5. SIDE TONE [ 1) MODE SW : |AF V.M EXT. AVR VRS Mechanical center.| The side tone
cw SP should be
SEND/REC heard when
SW: REC s the key is
SIDE TONE pressed.
VR : MAX 0.3~1.26V/ 82
AF GAIN
VR : Center
Connect the
key to the
terminal KEY
rear panel. .
2) SEND/REC |Power The side tone should be heard and  |Check
SW: SEND meter transmission start when the key is
pressed.
3) SEND/REC |Power The side tone should be heard and
@ SW: REC meter transmission start when the key is
VOX/MAN pressed. Reception should start
N SW: VOX immediately when the Key is
DELAY VR : released.
MIN
6. Frequency | 1) MODE SW : |Oscillo- ANT CAR T Adjust TC1 so NOTE : Check
response UsB scope that the wave- carrier suppression
inthe SSB [ SSB MIC RF V.M form shown after this adjust-
mode VR : CEN (power below is ob- ment.
Connect AG meter} served.
1o the MIC
terminal. l
e (AG1 : 400 Hz, 10ks2 { M
1mv )
AGZ:26kH!| gl 1L—> MIC (1mV) ‘ t
tmv 1 Zero crossing
SEND/REC AG2 10k
. 3
SW : SEND 2.6kHz i: 5600
2) MODE SW : TC2
Ls8 -
SEND/REC <
SW : SEND
— ENCODER ASS'Y ADJUSTMENT
Measurement Adjustment
ttem Condition Test | unit | Terminal| Unit | Pares Method ificati Remarks
1. Setting 1) POWER Oscitlo- Control | @5- V1 Set the sweep Motor speed : @ point may be at
terminal on scope . control of the 300 rpm. any paosition.
the rear panel : oscilloscope to if a motor is not
AC 0.2msec/cm. available, turn the
Mount a motor Adjust the motor VFO knob by hand
in place of the speed so that to check the duty
VFO knob. position (@) ~ ratio.
@ to 8 gradus-
tions on the
oscilloscope
screen.

FP
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ADJUSTMENT

Measurement Adjustment
Item Condition Test Unit | Terminal Unit Parts Method Specification Remarks
2. V1 duty 1) Set the Oscilio- Control | @5- V1 Turn the variable
ratio sweep contro!  [scope control of the
of the oscillo- oscilioscope so
scope to that point @ is
0.1 msec/cm. positioned to
graduation 9.
0! 2 3 4 5 6 7T B 9 10
2) DCV.M Encoder |VR3 27V 0.1V
3. V3 duty 1) same as Oscillo- Control | @3-Vv3 |Encoder |VR2 27v 0.1V
ratio above. scope
- DC V.M
\._nase 1) Set the Oscillo-  [Control | @3- V3 Point (®) Is posi:|Check
difference | sweep control {scope 5- V1 i et asasw tioned to gragua-
between of the oscilio- ® 4 & |tion ~
V1and V3 | scopeto vi |
50usec/cm, v T |
Do not turn P \@
the variable
control.
5.V5 1) Set the DCVM [Puise [J1C Encoder |VR1 2.7v 0.1V
sweep control genera-
of the oscillo- tor
scope to
0.5 msec/cm,
2} MODE swW “H" level (6V) when encoder is Check
SW: FM CH stopped.
). ROPROCESSOR OPERATION CHECK
item Condition Operation check item Conditi Operation check
1. Reset 1) Remove the backup 2) F.STEP SW : ON The frequency changes by
battery, if installed. Turn the VFO knob one |5 kiHz every step, and changes
2) POWER SW : ON “A 144.000.0" is dispiayed. click at a time, 26 kHz for one revolution of
2.F.STEP [ 1) Siowly rotate the VFO | The display value varies by the VFO knob.
knob through one turn. 10 kHz as the VFO knob is 4.F.LOCK]| 1) F.LOCK SW : ON The F. LOCK LED lights.
rotated through one turn. The display does not change
2) F.STEP SW : ON F. STEP LED lights. even if the VFO knob is
Slowly rotate the VFQ The display value varies by rotated.
knob through one turn, 100 kHz as the VFO knob is 2) F. LOCK SW : OFF
Rotated through one turn. 5. BAND | 1) Press BAND SW (UP) 1) The 1 MHz digit display
3} NORM/TIGHT SW : More force is required to turn SwW several times. value increases by one every
TIGHT the VFO knob than in the time the switch is pressed.
NORM setting. 2) The buzzer sounds every
4) SEND REC SW : SEND | The ON AIR LED lights and time the switch is pressed.
Turn the VFO knob slowly | the display varies. 2) Hold down BAND SW | The 1 MHz digit display value
3.FM CH |1) SEND REC SW: REC | The frequency changes by (UP). increases continuously.
F.STEP SW : OFF 12.5kHz every step, and 3) Press BAND SW The 1 MHz digit display value
MODE SW : FM CH changes 626k Hz for one {DOWN) several times. decreases by one every time
Turn the VFO knob one | revolution of the VFO knob. switch is pressed.
click at a time.
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ADJUSTMENT

. item Condition Operation check Item Condition ) Operation check
4) Hold down BAND SW [ The 1 MHz digit display vaiue 10. MS 1) 144MS SW : ON 1 1440125
({DOWN), decreases continuously. 2 144.025.0
6.SCAN | 1) MODE SW : FM BUSY LED lights. 3 144.037.5
SQL VR : MIN Indication “A" flickers and 4144.050.0
SCAN SW : ON the frequency varies scanning 6 144.062.5
only when the SCAN SW is Memory channels shouid be
depressed. scanned in this order.
2) Turn SQL VR until | Scan starts. iy 10 letter on the display
BUSY LED goss out. 2) 144MS SW : OFF eli;ors&s 0
A :0 .075.
3) SEND/REC SW : SEND | Scan stops. 430MS SW - ON 7 430.087.5
4) SCAN SW : ON Scan does not start. 8 430.100,0
5) SEND/REC SW : REC | Scan restarts. C 430.1125
SCAN SW : ON C 430.125.0
6) HOLD SW : ON Scan stops. Memory channels should be
7.PRIO. [ 1)PRIOMSW (10} : ON [“C 433.000.0" i displayed. scanned in this order.
M 2] PRIOMSW (8) : ON | “C 145.000.0" is displayed. :I::e:;’ letter an the display
3 PRIO-.MO,S;Y:V @ ao: 3) 144MS SW : ON Memory channels 1 through
) - 430MS SW : ON 10 should be scanned in
U 8. MEM- |1} 144 MSSW : ON “C 145.000.0" is displayed. ¢ ! sequential order.
ORY {C** flickers). . 2) 144MS SW - OFF
2) 144MS SW : OFF “C 433.000.0" is displayed. 230MS SW : OFF
430MS SW : ON {*C" flickers). 11.VFO | 1) FOWER SW . OFF
3) 430MS SW : OFF - ——
2) POWER SW : ON A 145.00” is displayed.
4) MODE SW : FM CH The buzzer sounds when the VEO knob : 145.00
VFO knob : 145.0125 M SW is pressed. — - —
MEMORY SW: 1 3} FUNCTION SW: B b 144.00” is displayed,
MSW : ON 4) FUNCTION SW : A-R
a 5) Store the following SEND/RECSW:REC _ | “A 145.00" is displayed.
frequencies in memory. SEND “b 144.00" is displayed.
MEMORY SW VFO knob 6} FUNCTION SW : B-R
2 144.0250 SEND/REC SW: REC _ | “b 144.00" is displayed.
3 144.0375 SEND [ ”A 145.00" is displayed.
. bppeee 6) SEND/REC SW : REC
6 430'0750 FUNCTION SW : A
7 430.0875 12.B.U 1c) VFO knob : .145.01 25
8 430.1000 onnect batteries .
9 430.1126 {1.5V x 3) to terminai BC
@ 10 430.1250 of the AVR unit.
9. MR [1)MRSW:ON ":’ZPOWERSW:OFF
o MEMORY SW : 1 1 144.012.5 is displayed. sec or more). —
2 2 144.025.0 is displayed. 3) POWER SW : ON “A 1450126" is displayed.
3 3 144.037.5 is displayed. 13. UP/ 1) MODE SW : FM CH
4 4 144.050.0 is displayed. DOWN | Connect the microphone
5 5 144.062.5 is dispiayed. to the MIC terminal.
i . 6 6 430.075.0 is disptayed. 2) Press the UP button on | The buzzer sounds and the fre-
) 7 7 430.087.5 is displayed. the microphone several quency increases by 12.5kHz
8 8 430.100.0 is displayed. times. every time the button is
9 C 430.112.5 is displayed. pressed.
10 C 430.125.0 is displayed. 3) Hold down the UP The frequency increases
2) MR SW : OFF C 430.1250 is displayed. button on the micro-. continuously.
PRIO.M SW (10) ON phone.
SIPRIOMSW(9) : ON__ [C 430.1125 is displayed. 4) Press the DOWN button | The frequency decreases by
4) PRIO.M SW {9} (10) : on the microphone several | 12.5kHz every time the
OFF times. button is pressed.
5) Hold down the DOWN | The frequency decreases
e button on the micraphone.| continuously.
6) Disconnect the micro-
phone from the MIC
@ terminal,
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ADJUSTMENT )

TOP VIEW
VR2 @
RF M VR5
vri[@ S VR3
POWER vrm
Low POWeR——]
HB(2) HB (1) .
N ke Al
=3{o) | © o I @ o™ @
Oe(R53) aT
9 2} (1) 1T (2) (1) Ienz 'b
A TT]
_43.,, T IP3 [@].2
LH @lLi
@lsfe @ .'-6
=]
P9
AVR UNIT OFops rez '
Tea o= | | B
o= mooD (R33) D2 Pl T
FB @4
& VR @ = @
v, 5
43R 14T P2 i Lok
. 5 UL uLe,,
s 14R &
/7 mn] T@ é TP9 TP'
BC GR 14C 9 TP10—
o2 et
zZn (nss)
________ e @)
TRy @
@@ @ v o)
St cmmTx [Ty VR3 VR2 8°‘°‘ @ h
VR2 ! SSB TX ' CAR.L FM.MIC S.TONEI .-O(Rie)
VR3 : CW TX
TC1 1 usB |Ted @ @ @; [ |czT’°
TcziLsB ;|| @<L © @F I -6 ;:JTG
TCIIFMRX | O @ || = ol
L _VOX.G DELAY_ANTLY | T —
CAR UNIT | CONTROL UNIT PLL UNIT
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e ADJUSTMENT

@ BOTTOM VIEW

TPIU . . o8 144 FINAL UNIT

PRO = 1 _HB(E) TP (RH)
2 0 2 © 2|} [e] @€ IRrFuUNIT
IO ‘ ToOTP '|'|=2L LR (69
HB(A) HB(B) -u.Ro@
. HB ‘R3°’ Lz
3 o o] 2 ®|<c)l® ®J E’R
-7 (Mal(2) n_ (1)_(2) ‘RZG)
~ yTF

IF UNIT

vre YR? ._35 4 VRM
DEV & :ﬂ] L35/0] e L34g
T
é"’ wsofefe]| A2 1L

L34 7
FMB FMR SCR 4FT 4F5 ;91
16 B0 (@) e 430 HET UNIT

@ @ @ fem s o (2) (N
Birion VR4 L9. (R27) L-"- (ﬁg;@;m
:m:g:mos) L20 sz (%T)TPZ HB(2)
. 0 S
VRS (O %) g i '-s @l e
VR12 TP6 otr4/@ Q@
2] : 3.8 w@
Li7 Li6 L4 L? T
@ yR2 VEIO ° vRy HB(D
TCH TC2
@ 017550173 VR3VR1[ﬂ: [[tvnu VR6 :ﬂ]@] T:: @Tcl .TP‘
~ [P I TR @ TC
sca -6 RG3 LSB Usp 543 R7 L@ @T@ @ @9‘“43)
(Raz)o-oTPG
eaamannnsi)
L | [ |
é é OO0 | gw
VRS VR6 UNIT (14/L)
CW SHIFT UNIT .y QT st

@
s OO
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TS-780

REFERENCE DATA ¢

MODE : FM C
RX SENSITIVITY RX SENSITIVITY
10
10 Squeich open at Squelch open at i Squelch open at Squelch open at
SQ VOL threshold. SQ VOL MAX. SQ VOL threshold.  SQ VOL MAX.
o § i S AT o L N
1
i | 1] < e |
% 10 ™ Noise level %:' 10 ‘3 Noise level
_ el _
z "N o o CARRIER FREQ. : 43350MHz || 2 ™ S1{e carmierFrEQ):
7 \ N 2 MOD. FREQ. : 1 kHz w \ slills | | [145.10MH2
& -0 < o MOD. DEPTH : 5kHz g -2 ©__MOD. FREQ. : 1kHz |
5 N S 0dB=0.63V AT 8% o & MOD. DEPTH : 5kHz
2 NN w NN 0dB - 063V AT 80
- -30 SIN 'yt
§ * \h\il_':AD 5 \\ i
E E
2 2
B —40 \‘\ 3 -0 Pl —
I L N J “--n
—50 !
0.2 05 1 10 100 0.2 05 1
. ANTENNA INPUT VOLTAGE IN gV ANTENNA INPUT VOLTAGE IN gV
INTER MODULATION DEVIATION
N
I [ 6
(=]
< 100 ’ { | |
by ,/ 500 Hz
X 5 ¥
< { E: P 1]
g 8 \ z — TkHz
z \ z 4 7/
= o
=
g ‘ s /]
z > 3
w
< 4 hu o 3kHz
L] z ' -
<] £ 2 A1
2 2 £ // v
o i e
« CARRIER FREQ. :433.10MHz 1 pat CARRIER FREQ. : 145.100 MHz
g J l l ] | f | I 7 FM MIC : CENTER
2 024 ®w =8 00 ‘ | t ’ H } '
B UNDESIRED SIGNAL INPUT 1 @
. LEVEL INdB Af + 20 kHz 10 100
\/ MIC INPUT LEVEL IN mV

L CARRIER FREQ. : 145,50 MHz
£1RF POWER : 11.5W
$ISCAN WIDTH : 5 MHz/DIV

CARRIER FREQ, : 435.00 MHz
RF POWER : 10.3W
SCAN WIDTH : 5 MHz/DIV

2
{ JiSCAN TIME : 0.2 SEC
 VIDEO FILTER : 10kHz
NPUT ATT. : 2048
£LOG REF LEVEL : ~9dBm
10dB/DiV

435.00MHz
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SPECIFICATIONS

GENERAL
Frequency Range ..................ccceeeeitivnnnnnn, 144.0~146.0 MHz
430.0~440.0 MHz
....SSB (USB, LSB}, CW, FM
.50 Q (144 MHz, 430 MHz)
...220 V AC, 50/60.Hz
13.8VDC+15%
...Receive (no signall: 45 watts (220 V AC), 1.2 A (13.8 V DC)
Transmit: 130 watts (220 V AC), 5 A (13 3vDCh

Antenna impedance
Voltage Requirements.

Power Consumption ...

Backup current (Battery) ...l Less than 10 xA -
Semiconductor Complement..............c...c..... Transistors: 149 -
FETs: , 35
ICs: 41
Diodes: 195 X
DIMENSIONS ... ve.oooocceeseneesseencssreresearerens .290 (W) x 124 (H)x 322 (D) mm %
(1177116} x(4"-7/8)x (12"-5/8}
Waight.........ocoiiiiiiiiii 10.1 kg (22.2 lbs)
TRANSMITTER SECTION
RF Power Qutput ..........ccccoimiinniniiiiiiinnnn, 888, CW, FM: 10 watts
FM (LOW): Approx. 1 watt
Modulation ............coviiiiieniii SSB: Balanced modulation
FM: Variable reactance frequency shift
M q +5 kHz
Carrier Suppression Better than 40 dB
Ui Sideband Supp! Better than 40 dB
Sputi Better than —60 dB

500~6000Q
400~ 2600 Hz (-9 dB)

Microphone impedance ..
AF Response of Transmitter (SS8)

Repeater Frequency Shift ..............c...coceeenenes -~ 600 kHz or +600 kHz {144.0~ 146.0 MHz)
—7.6 MHz or ~ 1.6 MHz {430.0~ 440.0 MHz)
RPT Tone Frequency ............cccoooviivveinenninnnns 1750 Hz

RECEIVER SECTION
Receiver Sensitivity .. 0.2 uV for 10 dB (S+NV/N
1 1V for 30 dB {S+NVN
0.2 uV for 12 dB SINAD
... 1st: 30.865 MHz

2nd: 10.695 MHz -

3rd: 455 kHz (FM only)
...0.16 uV (At threshold)

Intermediate Frequency ..

Squelch Sensitivity

Audio Output .... 2.0 watts (with less than 10% distortion) into an 8 ohm load
Receiver Selectivi ...88B, CW: 2.2 kHz (~ 6 dB)
4.8 kHz {— 60 dB}
FM: 14 kHz (-6 dB)

30 kHz (- 60 dB)

Circuit and ratings are subject to change without notice for improvement.

e —
A product of

TRIO-KENWOOD CORPORATION
17-5, 2-chome, Shibuya, Shibuya-ku, Tokyo 160, Japan

o ————————————
TRIO-KENWOOD COMMUNICATIONS

1111 West Wainut Street Compton, California 90220,

TRIO-KENWOOD CDMMUNlCATIONS, GmbH

D-6374 Steinbach TS, Industriestrasse 8A. West Germany

TRIO-KENWOODAUSTRALIA)PTY. LTD.
4E Woodcock Place, Lane: Cove N.S.W. Australia 2066

©1983-6 PRINTED IN JAPAN B51-0949-10 (W) (T) 400 (OR)
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$P-71 SPECIFICATIONS
FINAL ASS"Y,UNIT (X60-1180-51) Speaker: 4.75" (12 cm)
b tbed i Che s el
[ 430 FINAL UNIT (X45:121000) | 7, Rated Input: 2.0 Watts
wr Impedance: 8 ohms
I~ i Frequency Range: 300 Hz to 5 kHz
i I | Dimensions: 6.3” (160) (W) x 4.8" (123)
}"’ ! {H) x 7.9 {200) (D) {mm)
i 00w s 0w o8 | Weight: 2.81bs (1.25 kg)
I I
{7 1
s s l__Iro—==F !
135N w %) L | i T :
KEY - -1
Cts {1 A e szmoon e PARTS LIST N New parts
mE ;- _;"-; ""':_'i PartsNo. [P Description Ref. No,
— A01-0016-03 | N | Case (A) upper
‘ °mm° M o |§ A01-0916-03 | N | Case (B} lower
aor Ig A21-0744-03 | N | Ornamental panel
[
o [E B01-0644-03 | N | Panel escurcheon x 2
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