S

SERVICE MANUA

9408

SP-940,AT-940,
S0-1,VS-1

HF TRANSGEIVER

CONTENTS
CIRCUIT DESCRIPTION . ............. . oo 2 DIGITAL A UNIT (X54-1830-00) . . . ... ...... 100
SEMICONDUCTOR DATA . ... ... ... 35 DIGITAL B UNIT (X54-1840-00) (B/2) . .. ... .. 100
PARTSLIST .. .. ot i i e 43 DIGITAL C UNIT (X54-1850-00) . ... ........ 100
DISASSEMBLY . ... .. eas 62 SW UNIT (P) (J25-3356-04) . . . .. e 100
PACKING . ... . i e 66 SW UNIT (X41-1600-00) . . . . oo v v i e een - 102
ADJUSTMENT ............ T 67 AVR UNIT (X43-1600-00) ................ 102
LEVELDIAGRAM . . ... ... i 82 DC-DC UNIT (X46-1030-00) .. ............. 102
TERMINAL FUNCTION . ........ ... cvnn . 83 RIT ENCODER UNIT {X54-1690-01) ......... 102
PC BOARD VIEWS/CIRCUIT DIAGRAMS ) MAIN ENCODER ASS'Y {(W02-0328-10} . ...... 102
RF UNIT (X44-1660-00) . . . . . v v i vviinv 90 SCHEMATICDIAGRAM . .. ... .. .o 103
100W FINAL UNIT (X45-1400-00) . ... ... o s 90 AT-940 (ANTENNA TUNER) ................ 104
LPF UNIT (X51-1330-00) ... ovvviienn e 90 SO-1 (STANDARD OSCILLATOR UNIT) -. . ... ... 104
IF UNIT (X48-1430-00) ... ovvviniinnnnn 92 SP-940 (SPEAKER) . ........ ... .l 104
CONTROL UNIT (X53-1420-11) .. .......... 94 VS-1 (VOICE SYNTHESIZER UNIT) " . . ... I 106
PLLUNIT (X50-2020-00) ... oo vi i e e 96 BLOCKDIAGRAM . ... .. i 107
CAR UNIT (X54-1840-00} {(A/2) ............ 96 SPECIFICATIONS ... .. e e BACK COVER

AT UNIT (X57-1130-00) . . . .. i 98




B
i

TS-9408
CIRCUIT DESCRIPTION

Model
TS-940S TS-04X REF’ S

ltem
DISTINATION | K1 | k2 ‘__l\m_J‘r M2 111 T2 [wt Twe | x1 T x2

CODE 1M 12 |21 122 [61 "s2 [61 62 [71 |72 ‘ .

AT-940 w o wo|w 'wolw Two|w Two[w wo| w:with, WO : without

AC INPUT 120V 220V 240V 220V 240V Selectable. 120—220—240V
BRAND NAME KENWOOD TRIO KENWOOD -

Note : 1) K1:K2 : USA M1,M2 : General T1,T2 : United Kingdom W1,W2 : Europe X1,X2 : Australia/Newzealand

Table 1

Frequency configuration

The TS-940 is quadruple conversion: in SSB, CW, AM and
FSK modes and-triple conversion in FM.mode. As a trans-
mitter, it -is double conversion in CW and FM modes and
triple conversion in SSB, AMand FSK modes. ’

455KHz DISCR!

*| CAR2-(VCO-f IN-fHET)

Q9(RF) (IF) Q4 5(iF) L Q78(F)
RX MIX1 45.08MHz . RX MIX2 RX MIX3

Q120IF} 100KHz
RX MIX4 NOTCH DET

T FM

fin —— RX OUTPUT

FHET fCAR 2
RX [veofing {veoFIN-fHET] : g“’;vB
' ‘ ' AM CW PITCH
BRI, FSK (99.2KHz)
T [ r SR - " 8830KHz 455KHz AFS \
veos i ‘ SPACE Al AR4
B My |meT CARO : CAR2 CAR1 2.2836KH2
30KHz G S  {36.22MHz] .- |8830KHz _ 9285KHz tas5KHz)| | Lol CW,AM,FM 100KHz

~30MHz : e 2.1277KHz use 98.5KHz
LSB,FSK  1015KHz

2=
ouw
AM

FM
T ’
O‘O 5
w
w
. SSB
+ FSK
—-O=0— \—@4— p— MIC INPUT
i Q44,45(IF) B.M. ‘ sos

Qiz  450BMHz Q50,51(IF) TX MIX1 D73(tF)
TX MIX3 (TX-IF) TX MIX2

Fig. 1 TS-9408S signal channel

Fig. 1 shows the freguency configuration of the signal When the receiver output tone frequency by fIN is zero
channels as both a transmitter and a receiver. The receiver beat (namely, at zero to the SSB signal with a carrier point
frequency in SSB mode will be described now. It is assumed of fIN), the relationship between these signals is expressed
that the input frequency entered from the antenna is by the following equation.
fIN’ the local oscillator input of RX MIX1 is fvCC’ the
local oscillator input of RX MIX2 is fHET' the local oscil- . [fCARZ—{(fVCO-—-fW) —fHETH — (fcar1 — fcars) = fcars
lator input of RX MIX3 is fCAR2 and the local oscillator
input of RX MIX4 is fCAR1 — fCAR3. MIX 1 ‘.
MIX2
. MIX3 y
Y
MiX4
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The equation is arranged as-follows. »
fIN =fvco — fHET +fCART —fCAR2 ........ (M

The term fCAR3 is eliminated as it is not related: to the
receiver frequency itself. As for the remaining terms, all are
generated in the PLL (Phase Locked Loop) circuit in the
configuration shown in Fig. 2. The frequencies generated
are now examined for each loop. '

In VCOO l;fsm'
fvcoo_2 - " -
NO 500
NO o etteereeeaeeterraer bt sas e e seeats
fvcoo =7550 ) fSTD‘ : 2
In VCO1
—+fsTD
~fveo
N1 500
P O URO OO PPNt
fucor=—5565""fsT0 3
In VCO2 . fvcoatfvcos _fveor 1,
fvcoz+ 70 1002 fsto
N2 ~~ 500
g N2 fvcor _fvoos _fvcos | ..
fveo2=—7555" “fsT0+300 " 10 10 pen (4)

in VCO3 fV1C82 +fSTD+3‘fSTD'_fV003 _;_.fS,TD
N3 - 20
* fvcos= 1 6040 N - fs1D +__V1c82 ........................................ (5)

In VCO4 fvcos fcp
N4 1800

. N e e
- fveos =300 fee (6)

In VCO5 fvcos__ fve

The above equations are thusly arranged so the frequencies
of each local oscillator are expressed as follows.

_[160—N3 | N2 N
fvc°"( 40 +100004"2000000)fSTD
" N4 N5
780000 "~ Taoo0o e ®)
fueT = Fveoo =%a . f.STD .............................................. (9)
fCAR1=L_.f\;COA'=l4_.fCP ...................................... 10
AR=T00 VT 180000
A e A NB
fCAR2—2 fsto 100 fvcos~2-fsTD 180000 fve tn
N 1
fearo = foare —fearn
_1l.. N N4
. =515~ 750000 ¢~ 780000 "for )

Therefore, the term "“fIN'' of equation (1) is re-written as
follows.

: _._(160—N3L N2 N1 NO )
WN=\{""40 710000 ' 2000000 1000

As shown in equation (13), the receiver frequency is deter-
mined only by the reference fSTD and the dividing ratio
NO—N3. This shows the following.

1. N is the numeric value determined by the micropro-
cessor in accordance with the operating frequency and,
essentially, does not include an error component.

2. With the primary term of fSTD only, the reference fre-
quency accuracy is directly considered as an operating
frequency accuracy.

3. The operating frequency does not change even if N4,

" Nb, fCP and fvB change.

The accuracy of the reference crystal oscillator used in the
TS-940 is 10PPM (-10 ~ +50°C). It is 0.5PPM (-10 ~
+ 50°C) when the optional TCXO (Temperature Compen-
sated Crystal Oscillator) SO-1 is used.

According to 1:and 2, the overall accuracy of the TS-940 is
highly stable with the same value as described above obtain-
able at any point in the 30kHz-30MHz range. Utilizing the
characteristic of 3 above, the TS-940 has variable band-
width functions such as VBT and slope tuning controlled
by the microprocessor, which operates N4 and N5. At the
same time, the TS-940 sets the carrier point by making fine
adjustment of fCP and adjusts the initial setting of VBT by
making fine adjustment of fVB.
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vCo HET CARO CAR2 " CAR1
FM MOD
CAR
. MIX2
veos (N
CAR
PD3 C\ PLL —< 1/2fSTD
(500K) 1/N3 ‘A. MIXE MIX1
* PLL
3.fs7D 9" MIX4 1/100 1100
1/20 <D 1/500 :
T PLL ’
I fsTD % MIX3 veos ¥
1/2fsTD 12£STD s " A 1/N4
1/10 /'\J 1/NS l
PLL PLL .
MIX2 MIX1 veos '(’g:)
W DAV
: /10 PDS
R o f
: 1 1/1800
veo2 f\J 1/N2 1/100
— 1/1800
1/2 fsTD > 1/500 ’(’2%2'() 1N
fep
veo1 f\, fve
PD1
le—] 1/500
1
10K . ‘_|—< 1/4fSTD
3.fsTD fsTD 1/2fSTD 1/4f8TD
X3 1710 }—= MKR
STD. OSC F
1/4
_.__"] f'\J 12 . 12 ¢ 1/5 . 1;4,312 AFS
1
" FSK KEY
Fig. 2 T$-940S PLL channel
The receiver frequency in SSB mode has been described. " USB, LSB | Carrier point frequency
In other modes or when used as a transmitter, likewise, cwW Transmission carrier frequency
the frequency is determined by the reference fSTD and AM.FM IF filter center frequency
dividing ratio. FSK Space transmitter frequency

The display frequencies are as shown in the following table.
Table 2 Display frequency in-each mode
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In CW mode, the TS-040 receiving pitch can be changed to
the required frequency while the desired signal remains in
the center of the IF filter passband. {Variable CW pitch
system)

The receiving pitch is interlocked and varies with the trans-
mitter CW side tone. It is thus possible to immediately zero-
beat by receiving the desired signal at the same pitch as the
side tone. FSK transmission is executed in LSB mode. The
audio signal made by dividing the reference frequency

_1sTD . R .
(space _——8720 = 2.2936kHz, mark = 5200 2.1277kHz) is

used as the AFSK (Audio Frequency Shift Keying) signal.

fSTD  20MHz

in FSK mode, unlike the operation in LSB mode, the {F is
shifted (the dividing frequency N4 is shifted) for both
transmission and reception so that the signal at 2.2936kHz/
2.1277kHz passes through the center of the IF filter. The
fvCO1 is shifted, since the display frequency is the space
transmitter frequency. (The dividing ratio N1 is shifted.)
FM transmission is obtained in this system by modulating
the fHET by applying the audio signal from the micro-
phone to the VCOO.

The specifications of each frequency element are as follows.

Standard : +10PPM (-10°C~ + 50°C) max.

SO-1 mounted : 20.5PPM (-10°C~+50°C) max.

fcp OMHztACP
VB OMHzEAVB
Dividing ratio
NO 1811
N1 10000-10999

ACP = Carrier point adjustment component
AvB = VBT initial setting adjustment component

Applicable to the display frequency 0.00kHz-9.99kHz

+ 229 added in FSK mode.
Applicable to display frequencies 000.00-490.00kHz and 500.00-990.00kHz.

N2 2310-2555 (Only the integer multiple of 5 is used.)

N3 77-17 Applicable to every muitiple of B0OkHz within 30kHz-30MHz,
N4 9100 + (Mode shift)tA4 A4 = Variable band

USB -30 AM-W, N 0

LSB + 30 FM 0

CW-w —-14 FSK-W, N + 44

CW-N 0

N5 14300+A5 A5 = Variable band

Local oscillator
PLL Circuit

This is a digital VFO (Variable Freguency Oscillator) to
‘cover a frequency range of from 45.08MHz-75.05MHz in
10Hz steps, in accordance with the TS-940s operating fre-
quency of 30kHz-30MHz. Five PLL loops are linked in
analog mode. The dividing ratio data to each PLL is cont-
rolted by the microprocessor.

Each loop is of a single crystal frequency control system :
the VCO phase is compared with the unique reference fre-
quency fSTD - CAR1 and CAR2 frequencies are inserted
halfway in the analog link, enabling variable bandwidth
functions such as VBT and slope tuning.

O'peration of the PLL circuit is explained with reference to
Fig. 3 “PLL block diagram”’
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The PLL-1 consists mainly of 1C9 : MN6147. VCO1 of Q12
- 2SC2668 is locked in the 100-109.99MHz range. The 1/4
fSTD (BMHz) signal is supplied from the reference signal
generator to 1C9, where it is divided to 1/600 and output as
a 10kHz comparison frequency.

The VCO1 output is applied to the same 1C9 via buffer
amplifier Q11, where it is divided to 1/N1. The signal is
then coupled to the phase comparator, where it is com-
pared with the above 10kHz signal, and the output locks
PLL-1 in 10kHz steps.

As N1, the 1000 steps (10000-10999) of dividing data
equivalent to the low order 9.99kHz width of the operating
frequency is sent from the digital A unit to the PLL unit as
a 4 bit serial data stream. A microprocessor is used for this
data sending operation. (DAO-DA3, CK1) In FSK mode, as
the space frequency is used as an operating frequency, N1 is
shifted to 10229-11228. ’

The PLL-1 output is divided to 1/100 by IC10 : M54459L
and becomes a signal of 1MHz-1.0999MHz (1.0229-
1.1228MHz in FSK mode) in 100Hz steps. This signal sent
from the PLL-1 channel to IC6 : SN16913P, i.e., the signal
sent from the PLL-1 channel to IC6 is :

fvcor _ 1 N1 1, e Nl e
300 =100 X——500 ><4 fsTD—200000 fsto (1)

On the other hand, the fvC0O4 + fVCO5 signal (approx.
117MHz) is sent from the carrier unit to PLL unit. This
signal is divided to 1/10 by 1C5 : HD10557 and applied to
the mixer 1C6. This signal is expressed by the equation :

1

G (fvcos+fvcos) = 11(5 {1 00+ fcar1+100 (%fsm-fcmz )}

=5-fsto+10fcar1 —10fcarz -srerermreeees 2)

It becomes a signal of approx. 11.7MHz. Therefore, 1C6
output becomes a signal of approx. 10.66MHz expressed
by :

N1
5fSTD+10fCAR1—10fCAR2—m6.fSTD ........................... (3)

Any mixer spurious is eliminated by ceramic filter CF1 :
SFJ10.7MA-D and applied to the next PLL-2 loop. PLL-2
consists mainly of 1C8 : MN6147, which locks the output
signal of mixer IC7 : SN16913P, which is the VCO2 output
of Q7 : 28C2668 and the signal from CF1, in the range of
46.2-51.1MHz. The 1/2 fSTD (10MHz) signal is supplied
from the reference frequency generator to I1C8, where it is
divided to 1/500 to make a comparison frequency of 20
kHz. The VCO2 output is applied to mixer I1C7 via buffer
amplifier Q6 : 2SC2668 and added to the signal {the con-
figuration of equaion (3) * 10.66MHz} from CF1, and this
output is sent to |C8 via a BPF (Band Pass Filter) and amp-
lifier Q10 : 2SC2668.

This signal is divided to 1/N2, compared in phase with the
above 20kHz signal and used to control VCO2. This ope-
raiton is expressed by :

' C N1
(fVCO2+5fSTD+10fCAR1'—10fCARZ—m'fSTD)
L EO% PO
XNz =500 <2 )

N2 means to cover the low order b00kHz width of the
operating frequency in 10kHz steps and takes a numeric
value of B0 steps which beocmes an integer multiple of 5 in
the range 2310-2555. Like N1 in PLL-1, this data is sent
by the microproceesor from the digital A unit to the PLL
unit 1C8 as a 4 bit serial data stream. {(DAQ-DA3, CK2)
Therefore, the output signal of PLL-2 is expressed by the
equation :
N2

N1
fvc02=(m+1—ob—6—5)fSTD—10fCAR1+10fCAR2 """"""" (5)

According to the values of N1 and N2, a frequency of
35.5-40.4999MHz is generated in 100Hz steps. The PLL-2
output is divided to 1/10 by IC11 : HD10551 via buffer
amplifier Q15 : 28C2668, and becomes a signal in 10Hz
steps in the 3.55-4.04999MHz range.

First, fSTD (20MHz) is added in mixer {C12 : SN16913P
and then, 3.fSTD (80MHz) is added in mixer {C13 :
SN16913P and the signal is converted to 83.55-84.04999
MHz. As a result, 4.fSTD (80MHz) is added, but such a fre-
guency configuration is employed in order to avoid un-
wanted mixer spurious components. This signal is applied
to mixer IC14, where it is mixed with the final VCO output
signal.

ftem Rating

Center frequency D : 10.64MHz+30kHz (Black)

3dB band width
50dB bandwidth
Insertion loss

280+50kHz within
750k Hz or less
7+2dB within

(E“)
20 - log 2E2

Spurious attenuation

55dB or more at 9—13MHz
Input and output impedance 3300

Table 3 PLL ceramic filter (L72-0349-04) (PLL unit CF1)
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The final VCO is located on the RF unit and consists of
three-elements : Q16 :-2SK192A handling the frequency
below 9.5MHz, Q17 : 25K192A for 9.5-19.56MHz and Q18
+ 2SK192A for 19.56MHz—30MHz. Each VCO is selected by
the VCO select information (VCM or VCL, VCH is derived)
sent from the Digital A unit by the microprocessor. The
VCO selector circuit is shown in Fig. 4.

The oscillator output runs through the buffer amplifier Q19
- 2SC1907 and the high frequency component is eliminated
by a BPF. The signal runs through the buffer amplifier Q20
: 2SC1907 and is then separated into three channels of
buffered output.The Q21 : 2SC2668 output is supplied to
the PLL unit, composing a final PLL loop. The Q22 :
2SC1907 output is applied to the third transmitter mixer.
From Q23 : 25C1907, the VCO output is applied to the
first receiver mixer via amplifier Q6 : 2SC2053.

VCO-L VCO-M VCO-H
g s
R13O R128 R!‘2‘9 1
F’VW—‘* FNW— |';,
18V "
042 D32
g ¢—D—oven
041 ] &
~1
NS
Ri24 =3
vcx.o————-*m—@) =
Q25 024 $¥ " [a27
R123
VCMO— AV

VCO selected data
' Q26 | Q24 | Q27 |VCO freq’ (MHz) | VCH
Frea' (H2) ™Uem [ vel q

30k—9.5M L H o X X 45.08-54.55 H

9.5M—19.5M H L X 0 X 54.66—-64.55 H

19.5~-30M L L X X Qo 64.556—75.05 L

O:ON X:CUTOFF

Fig. 4 VCO selector circuit

The signal from the RF unit final VCO is connected to the
PLL unit VCO terminal and is applied to mixer 1C14 via
buffer amplifier Q21 : 25C2668. Therefore, the mixer out-
put becomes :

N1 N2

toet 5 ) fsTo

fvcoz _
1o Tfsro+3fso—tuco= ( 70000 T 2

2000000

—fcart +feara—fvco «+eeeeeee (6)

This signal goes through a BPF and is amplified by Q18, 19
1 25C2668, Q20 : 2SC1907 and Q22 : 2SC2668 and then,
waveform shaped by [C15-1/3 : SN74S10N and applied to
1/3 or 1/4 prescaler IC16 : SN74S112N. IC16 is originally a
dual function flip-flop circuit and works as a 1/4 divider,
but its function is changed to a 1/3 divides by the control
signal from the later stage PLL IC17 : MC145158, i.e., a
pulse swallow divider is composed of 1C17 internal divider,
IC16 and IC15-1/3.

PLL IC17, the primary element of the final PLL loop
PLL-3, is provided with the modulus control function
which externally sets both the reference dividing ratio and
comparison dividing ratio by serial data, and composes a
pulse swallow counter using an external prescaler.

The 1/2 fSTD (10MHz) signal is supplied from the refer-
ence frequency generator to 1C16 via buffer amplifier Q23 :
25C2668. The signal is divided to 1/20 in IC16 to make a
comparison output frequency of 500kHz.

The signal supplied from IC14 to the swallow counter via
the BPF and amplifier is divided to 1/N3 and compared in
phase with the B00OkHz signal in the phase comparator. This
controls the RF unit final VCO by the error correction

voltage.
The operaiton is expressed by :
{(—26% Y 1(;\(‘)200 +3 ) fsto— fCAR1+fCAR2—fvco} X%—
1 1
=Exffsm ......... (7)

N3 means to cover the overall operating frequency range
(30kHz-30MHz) in 500kHz steps and becomes 60 steps of
77-17. This data is also sent by the microprocessor from
the Digital A unit to the PLL unit as serial data. (PLD, PLE
and CK3)

As a result, the final VCO output signal is expressed by :

_160—N3, N2 NU e
fvco=( T +10000+2000000) fsto—fcar1+fcarz <+ (8)

According to the values of N1, N2 and N3, a frequency of
45,08-75.05MHz is generated in 10Hz steps. If fCAR1 is
expressed by N4 and fCP and fCAR2 by N5, fvB and
fSTD' respectively, equation {8) becomes the same as equa-
tion (8) provided in “Frequency Configuration®.
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1C16 1/2 1IC16 272
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X 4
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Fig. 5-A Pulse swallow divider circuit
FIN
19 1 2 3 4 5 <] 7 8 k] 10 1t 12 {3 14 {5 {6 17 18 19 i 2 3 4
A

“csommme X [ = E = G e
E= L L&) O (&) [

t 173 /3

REPEAT

N=4NA+3(ND—NA)=4NA+3ND—-3NA=3ND+NA

PS : NASEND

*ND=6:NA=1
N=3x6+1=19

Fig. 5-B Pulse swallow divider timing chart (At 29.0—29.5MHz band, ND=6, NA=1)

e HET (Heterodyne Oscillator)
The HET oscillator is provided in the PLL unit, which isa
PLL circuit (PLL-0) to generate a constant frequency signal

of 36.22MHz. This output signal is connected to the IF unit
and supplies the second transmitter/receiver mixer. In FM
fransmission mode, the audio signal from the micorphone is
applied to this PLL to yield FM modulation.

PLL-0 consists mainly of IC19. VCO 0 is Q29 : 25K129A,
locked to 36.22MHz. A signal of 1/2 fSTD (10MHz) is
supplied from the reference frequency generator to i1C19,
where it is divided to 1/600 to make a 20kHz comparison
output frequency.

The oscillator output of VCO 0 is applied to 1C19 via
buffer amplifier Q26 : 2SC2668 and divided to 1/NO
(1/1811 constant) and the output is phase compared with
the 20kHz reference signal inthe phase comparator. This is
used to lock the frequency of VCO 0. NO {1811) is sent
from the Digital A unit to the PLL unit. (DAQO-DA3, CKO)
The PLL-O output is sent to the IF unit via buffer amp-
lifiers Q25 : 25C2668 and Q24 : 2SC1907 and an LPF
{Low Pass Filter).
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e CAR1

The CAR1 generator is provided in the digital B (CAR)
unit, which makes a signal of approx. 45.5MHz on the basis
of the 9MHz crystal oscillator and divides it to 1/100 in the
PLL-4 circuit to generate a 455kHz signal. This signal is
sent to the IF unit and mixed with the CAR3 signal to be-
comes a 365kHz signal. This is sent to the fourth receiver
mixer in reception mode. In transmission-mode, the signal
is sent to the balanced modulator to generate a 465kiHz
DSB (Double Side Band) signal.

PLL-4 consists mainly of 1C1 : MN6147. VCO4 (Q4 -
25C2668) is locked to approx. 45.5MHz. A 9MHz signal is
supplied from the fCP oscillator Q1 : 25C2787 to IC1 and
divided to 1/1800 to make a bkHz comparison output
frequency. VCO4 output is applied to IC1 via buffer amp-
lifier Qb : 28C2668 and divided to 1/N4, and the output is
phase compared with the bkHz signal and is then used to
lock VCO4 in BkHz steps. The output signal from PLL4 is
divided to 1/100 by IC5 : M54459L. to become a signal of
ap'prox. 455k Hz in B0Hz steps. This passes through the LPF
and is supplied from output buffer Q14/Q15 : 25C2458 to
the |IF unit as the CAR1 signal.

The non-divided 45.5MHz signal is applied to the mixer
Q18 : 35K73, where the PLL-5 output (the base of CAR2
signal) is added to the signal, and the output is sent to the
PLL unit to form a part of the digital VFO.

Thus, the operating frequency is not changed even if the
CAR1 frequency is changed, i.e., fCP and N4 are optiona!.
When fCAR1 is changed, IF shift is effected in both trans-
mission and reception modes. This characteristic is used to
realize USB/LLSB mode switching functions, variable band-
width, fine adjustment of carrier point, centering CW/FSK
signals in the I|F bandpass, etc. Fine adjustment of carrier
point is provided by trimmer capacitors TC1 (for USB) and
TC2 (for LSB) connected to the fCP crystal oscillator X1.
The other functions are executed by controliing N4 from
the microprocessor. N4 is sent from the Digital A unit (a
part of it is relayed by the PLL unit) as 4bit serial data.
(AQ-A3, CL4).

® CAR2

The CAR2 circuit is provided in the digital B (CAR) unit,
which generates a signal of approximately 71.5MHz on the
basis of the 9MHz crystal oscillator. This is divides to 1/100
in the PLL-b5 circuit to generate a '9.285MHz signal. This
signal is sent to the IF unit and used as a local oscillation
signal for the third receiver mixer in reception mode,
and that of the first transmitter mixer in transmission
mode. PLL-5 consists mainly of 1C2 : MN6147.

A 9MHz signal is supplied from the fyvB oscillator Q6 :
2SC2787 to IC1 and divided to 1/1800 to make a bkHz
comparison output frequency. The output of VCO5, Q9 :
2SC2668 is applied to 1C2 via buffer amplifier Q10 :
25C2668 and divided to 1/Nb, and the output is compared
in phase with the BkHz signal and used to lock VCO5 to
approx. 71.5MHz in bkHz steps. The PLL-5 output signal is
divided to 1/100 by IC3 : Mb4459L to become a signal of
approx. 715kHz in 50Hz steps. It passes through a LPF and
goes to I1C4 : SN16913P, where it is mixed with 1/2 fSTD
(1OMHz) from the reference frequency generator to be-
come the CAR2 signal at 9.28bMHz. Any mixer spurious
components within this signal are eliminated in ceramic
filter CF1. The filtered signal is applied to the IF unit via
buffer amplifier Q12/Q13 : 25C2458. The 71.5MHz output
signal from PLL-5 is applied to mixer Q18, where the
PLL-4 output signal (the basis of the CAR4 signal) is added
to the signal, and the output is sent to the PLL unit to form
a part of digital VFO. Thus, like CAR1, the operating fre-
quency is not changed even if the CAR2 frequency is
changed, i.e., fvB and Nb are optional.

However, if the fCAR2 is changed, |F shift is effected
across the 8.83MHz filter (the second receiver IF filter) in
both transmission and reception. {(When the fCAR2 is
changed, the 4B65kHz filter is not shifted.) This character-
istic is used to realize the variable bandwidth function.
initialization of the VBT (Variabie Bandwidth Tuning)
adjustment (making the band center frequencies of the
8.83MHz and 45bkHz filters the same) is performed by
trimmer capacitor TC3 connected to the fVB crystal oscil-
lator X2. The actual variable bandwidth function is realized
by controlling N5 by the microprocessor. N5 is sent from
the Digital A unitas A0-A3, and CL5 data.

Table 4 N4 data shift

Mode | N4 Normal | SLOPE TONE or CW VBT : MAX | CAR/FREQ’ (kHz2) Mode | NS Normal | SLOPE TONE or CW VBT : MAX | CAR/FREQ’ {kHz)
uss 9070 - 9039 453.50 > 451.95 usB 14300 -~ 14378 9285.00 - 9281.10
LSB 9130 —91861 456.50 — 458.05 LSB 14300 - 14222 9285,00 — 9288.90

CW-W 9086 - 9071 454.30 - 453,556 CW-W 14300 - 14362 9285.00 ~ 9281.90

cW-N | 9100 —9093 455.00 - 454.65 CW-N 14300 - 14315 9285.00 — 9284.26

AM-W 9100 — 9069 455,00 - 453.45 AM-W 14300 - 14362 9285.00 —9281.90

AM-N 9100 — 9085 455,00 - 454.25 AM-N 14300 — 14330 9286.00 — 8293.50-
FM 9100 ) - 465.00 -+ — FM 14300 - 9285.00 ~ -

FSKW 9144 9175 457.20 — 458.75 FSK-W 14300 — 14238 9285.00 — 9288.10
FSK-N 9144 59151 437,20 — 457.55 FSK-N 14300 - 14285 9285.00 —+ 9285.75

Table 5 N5 data shift
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¢ CARO

CARQO is a signal of approx. 8.83MHz, which is derived by
subtracting CAR1 from CAR2 in mixer I1C6 provided on
the CAR unit. Any mixer spurious components generated
by IC6 : SN16913P are eliminated by ceramic filter CF2.
The signal is then applied to both the IF and Control units
via Q16 2SC2787 and Q17 : 25C2458.

The signal applied to the IF unit is used as a transmission

carrier in the CW and FM modes. The signal épplied to the

Control unit.is used as the demodulation carrier for the
monitor circuit in the SSB and FSK modes.

ltem Rating
Nominal center frequency 9.285MHz
3dB Attenuation bandwidth +50kHz or more at 9.285MHz
) 45dB or more at 8.83MHz
(—-465kHz)
Guaranteed attenuation 45dB or more at 9.74MHz
) . (+ 455k Hz)
40dB or more at 10.7156MHz
(+1430kHz)
Insertion loss 6dB or less
=L
20 - log ( 2 2E
| Ripple (within 3dB band) 1.0dB or less
Input and output impedance | 33082
Voltage capacity DC50V (1 minutes)

Table 6 CAR ceramic filter (L72-0350-05)
{CAR unit CF1, IF unit CF3) '

Item ) Rating
Nominal center frequency - 8.830MHz
3dB bandwidth attenuation +50kHz or more at 8.830MHz
35dB or more at 9.285MHz
Guaranteed attenuation (+ 455k Hz)
. - | 45dB or more at 9.74MHz
{+ 910k Hz)
Insertion loss 6dB or less
] E1
20 - log (Zz-é—)
Ripple (3dB bandwidth) 1.0dB or less
Input and output impedance | 330Q

Table 7 CAR ceramic filter (L72-0351-05) {CAR unit CF2)

e CAR3

CAR3 on the iF unit generates three different frequencies
depending on the mode (100kHz = CW, AM and FM,
98.6kHz = USB and 101.5kHz = LSB and FSK.) These are
used as the BFO {Beat Frequency Oscillator) in the SSB
and FSK modés, as a side tone generating carrier in the CW
mode, and as a local oscillators signal for the fourth receiver
mixer after being mixed with the CAR1 signal.

In CARS, the tuning capacitors for each mode are selected
by diode switches D69 and D70. Q33 : 35K92A is the oscil-
lator. The output is supplied . from the CAR3 terminal 1o,
the side tone generator on the Control unit via buffer amp-
lifier Q32 : 25C2458, and at the same time, it is mixed with

the CAR1 signal from CAR unit in mixer Q34 : 35K73 to
generate a local oscillator signal (fCAR] ~ fCAR3) to be
applied to the fourth receiver mixer. The output of Q32 is
further applied to the SSB and FSK product detectors via
buffer amplifiers Q31 and Q14 : 25C2458.

® CAR4

CAR4 on the IF unit serves as a BFO dedicated to CW
demodulation, and as a side tone generating carrier. The
oscillator frequency is 99.2kHz, but it is varied by the CW
PITCH control so the receiving pitch can be set to the
desired frequency in the CW mode. The CAR4 signal is
generated by Q16 : 2SK192A and is applied to buffer amp-
lifier Q15 : 2SC2458. The output is supplied from the
CAR4 terminal to the Control unit generator side tone and,
at the same time, it is applied to buffer amplifier Q14 via
diode switches D34 and D68 and connects to the CW detec-
tor.

® Reference frequency generator

The reference frequency fSTD' the frequency control base
of the TS-940, is generated by the 20MHz crystal oscillator
X1 and Q1 : 2SC2668 on the PLL unit, and further applied
to buffer amplifier Q2 : 28C2787. X1 and Q1 are replace-
able by the optional TCXO (Temperature Compensated
Crystal Oscillator) SO-1.

The output of Q2 is used as the 20MHz fSTD as is. It is also
multiplied three times to provide 60MHz 3fSTD. Further, it
is divided to 1/2 by haif of IC1 : SN74LS73AN to provide
10MHz 1/2 fSTD. This 1/2 fSTD is supplied to the CAR
unit via buffer amplifier Q4 : 25C2787 as well as being used
in the PLL unit. The 1/2 fSTD is further divided to 1/2 by
the other half of IC1 to provided a 5SMHz 1/4 fSTD.

® AFSK signal and marker signal

A part of the BMHz {1/4 fSTD) signal generated by the PLL
unit frequency generator reference is applied to 1/5 divider
IC2 : SN74LSOON to provide a 1MHz (1/20 fSTD) signal.
This signal is applied to programmable divider 1C4 :
MC14569BCP. The dividing ratio of this IC is switched be-
tween 218/235 interlocked with the FSK key SPACE/
MARK setting. The output of IC4 returns to 1C2, passes
through the 1/2 divider, establishes a 50% duty cycle and is
then sent to the microphone amplifier circuit of the IF unit
via active LPF Qb : 2SA1115, where it is converted to an
FSK modulation signal.The total dividing ratio is 1/8720
fSTD (2.2936kHz)} in SPACE and 1/9400 fSTD (2.1277
kHz) MARK. The shift width is 165.9Hz, which is a slight
deviation from the standard value, but no problem in
practical use.

The carrier frequency and shift width during transmission
are the same in accuracy as fSTD' and are very stable. In
modes other than FSK, I1C4 stops operation and thus, an
AFSK signal is not output.

The marker signal chain divides the 1TMHz (1/20 fSTD)
signal from the preceding stage IC2 to 1/10 through IC3:
SN74LS90N to- generate 100kHz signals (1/200 fSTD).
When the marker switch is off, IC3 is reset and the opera-
tion is stopped.

11
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Receiver

The signal received through the antenna is applied to the
RF unit (X44-1660-00) ANT terminal. The signal passes
through the transmitter/receiver selector circuit and goes
out from the EXT terminal. The output is connected to the
RF unit RXA terminal via the selector circuit provided on
the rear panel. This signal is applied to the receiver BPF
through the RF attenuator (0, 10, 20, or 30dB selectable)
via relays RL1 and RL2. The BPF divides the received
frequency range (up to 30MHz) into nine bands, which are
automatically selected by RX BPF control data (RBO—
RB3) from the Digital A unit {X54-1830-00).

RX BPF select data
Received freq’ (MHz) REO |RE1 | RB2 |RB3. RX BPF

- 0.5 0 0 0 0 A
05— 1.5 1 0 0 0 B
1.5— 3 0 1 0 0 (o
3 — 4 1 1 0 0 D
4 -7 0 0 1 0 E
7 — 85 1 0 1 0 F
8.5—14 0o | 1 1 | o G
14 -20 0 0 0 1 H
20 -30 1 1 1 0 |

Table 8 Selection of RX BPF

The signal from the BPF runs through the RF AGC circuit
eomposed of PIN diodes D23 and D26 : M1204. It is then
amplified by RF amplifier comprising Q10 : 25K125 pair
and applied to the first receiver mixer Q9 : 25K125 pair,
where it is mixed with the VCO signal, and the output is
converted to the first IF signal at 45.05MHz. This signal is
applied to the grounded gate post amplifier Q7, 8
25K 125, and the output is applied from the RIF terminal
to |F unit (X48-1430-00).

The unwanted signal components are eliminated from the
45.05MHz first IF signal when it passes through the MCF
XF1 with 16kHz bandwidth. The signal is then applied to
the second receiver mixer Q4 and Qb : 25K125, mixed with
the HET signal (36.22MHz) and converted to the second IF
signal {8.83MHz). This signal is separated into two channels
: one is supplied to the noise blanker on the Control unit
(X53-1420-11), and the other is applied to the second IF
signal filter circuit via the noise blanking gate comprised of
diodes D3—D6 : 1S1687.

This filter circuit is provided with crystal filter XF2 : YK-
88S1 with a 2.7kHz bandwidth for SSB {used also for wide
CW/FSK and narrow AM}, and wide band LC filters L37,
.38 for FM (used also for wide AM when the optional AM
filter is not provided.) As an option, the filter circuit per-
mits use of two kinds of filters : a YK-88C-1 with B0OHz
bandwidth for CW and a YK-88A-1 with 6kHz bandwidth
for AM. These four filters types are automatically selected
by the W/N-mode information (WN, ND2 and MD1) from
the Digital A unit via the keyboard.

MODE  [W/NSWITCH | WN |MD2 |MD1 2nd IF 3rd tF

ssB w 0 4] 0 2.7kHz 2.7kHz

N 1 0 0 2.7kHz 2.7kHz

w Q 0 1 2.7kHz 2.7kHz

Cw, FSK N 1 0 y 2.7kHz 2.7kHz
{Option : 500Hz) |{{Option : 500Hz or 250Hz)

Wide band

AM w 1V 1V | (option: ekHz) BkHz

N 1 i 1 2.7kHz 2.7kHz

M w 0 1 [¢] Wide band * 6kHz

N 1 1 0 Wide band * 6kHz

* : 12kHz B.W IF Filter used in FM mode.

Table 9 Selection of filters

The received signal, having passes through the second IF
filter, is applied to the third receiver mixer Q7,8 : 3SK73 to
be mixed with the CAR2 signal (9.285MHz) and then con-
verted to the third IF signal (455kHz). The output is then
separated into two channels. One is connected to the Cont-
rol unit FIN terminal, goes through |F amplifier Q45 :
25C2787 and third IF filter CF1 : CFV455F. It is then
applied to limiter amplifiers IC11 and 1C12 : uPC577H for
amplitude limiting, and the output is applied to ceramic
discriminators L12 : CFY455S for FM detection. The de-
tected output is supplied from the FMV terminal to the IF
unit for the FM mode signal via the de-emphasis circuit
and, at the same time, the noise component near 40kHz is
eliminated. The signal is then connected to the squelch
circuit, noise amplifier Q46 and Q47 : 2SC2458, noise
rectifier D80 and D81 : 1SS33 and the comparator consist-
ing of IC13 2/2 : NJM45568S,

© The above Contro!l unit circuits function not only in the

FM mode, but in all modes. Therefore, one noise squelch
system is employed in all modes. The squelch control out-
put mutes the |F unit audio amplifier via the MTU ter-
minal. (IF unit Q28)

The third IF signal is amplified by Q10 : 3SK73 on the IF
unit and is then applied to the filter circuit as the third IF
signal. ' ‘
This filter circuit is provided with ceramic filter CF1 :
CFJ455K12 with a 2.7kHz bandwidth for SSB (used also
for wide CW/FSK and narrow AM) and ceramic filter CF2 :
CFW4B5HT with a 6kHz bandwidth for AM wide. As an
option, the filter circuit provides for use of either a :CW
B500Hz crystal filter : YG-465C-1 or 2560Hz : YG-455CN-1
bandwidth filter. These three filter types are automatically
selected by information from the Digital A unit, like the
second |F filters. For selection operaton data, refer to
Tabie. 1. The signal from the third IF filter is amplified by
Q11 : 38K73 and applied to the fourth receiver mixer to be
mixed with the 355kHz (CART—CAR3) signal and con-
verted to the fourth IF signal. The output is applied t0 Q13
: 3SK73 via the notch filter circuit. This amplifier output
is detected by either the SSB/CW product detector or the
AM detector. The detected signal is applied to AF GAIN -
control via the squalch gate Q28 : 25C2458 and preamp-
lifier Q29 : 28C2459. In CW mode, it is also possible to
pass the signal through the AF TUNE circuit, 1C1 and IC2 :
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BA718. The output of Q3 is also applied to the AGC cir-
cuit. The received AF signal from the AF GAIN control is
applied to the Control unit, where it is amplified by the

audio power ampl ifier 1C15:

speaker.

HA1368 and used to drive the

TS-9408

Item

Rating

Nominal center frequency

8830.0kHz

Center frequency deviation

Within +70Hz at 6dB (25°C)

Pass bandwidth

+250Hz or more at 6dB

Attenuation bandwidth

+900Hz or less at 60dB

ltem

Rating

Nominal center frequency (fo)

45.050kHz

Guaranteed attenuation

80dB or more within
+2kHz—+ 1MHz

Passband width

+7 .5kHz or more at 6dB

Attenuation bandwidth

30dB or more at fo+25kHz
60d8B or more at fox150kHz
Spurious level : 20dB or more

Rippile 2dB or less
Loss Within 5dB + 2dB
input and output impedance 60022 / 15pF

Guaranteed attenuation

60dB or more within
fox150kHz—fo+ 1000k Hz

Table 14 CW crystal filter YK-88C-1
{L71-0236-05) Option

Ripple

1.5dB or less

Item

Rating

Insertion {oss

4dB or less

Nominal center frequency

8830.0kHz

Table 10 MCF (L71-0254-05) (IF unit XF1)

Center frequency deviation

Within £ 250Hz at 6dB

Pass bandwidth

+3.0kHz or more at 6dB

Attenuation bandwidth

+BkHz or less at 60dB

Passband width

+1.35kHz or more at 6dB

[temn Rating + 10kHz or less at 80dB
Nominal center frequency 8830kHz Ripple 2dB or less
Center frequency deviation +160Hz within at 6dB Loss Within 3dB  2dB

Attenuation bandwidth

+1.7kHz or less at 20dB
+2.5kHz or less at 60dB
+3.4kHz or less at 80dB

Guaranteed attenuation

80dB or more within
+10kHz—+ 1MHz

Input and output impedance

60052 / 15pF

Ripple

2dB or less

Insertion loss

6dB or less

Guaranteed attenuation

80dB or more within
+3.4kHz—+x1MHz

Table 15 AM crystal filter YK-88A-1
{L71-0237-05) Option

item

Rating

Input and output impedance

60082//16pF

Center frequency

455kHz

Table 11 MCF {L71-0222-05) (IF unit XF2)

Center frequency deviation

Within 50Hz at 6dB

Pass bandwidth

+250Hz or more at 6dB

Attenuation bandwidth

+425Hz or less at 60dB

Item

Rating

Ripple

2d8 or less

Nominal center frequency

455kHz

Loss

6dB or less

6dB bandwidth

+ 3kHz or more

50dB bandwidth

+9kHz or less

Ripple (within 455 * 2kHz)

2dB or less

Loss

6dB or less

Guaranteed attenuation

80dB or more within
100Hz—454.4kHz
80dB or more within
455 6kHz ~2MHz

Guaranteed attenuation
(within 456kHz + 100kHz)

60dB or more

Input and output impedance

2k * 5% / 15pF * 5%

Input and output impedance

2.0k2

Table 12 AM ceramic filter (L72-0319-05) (IF unit CF2)

Table 16 CW crystal filter YG-455C-1
{L72-0238-05) Option

Item

Rating

Item

Rating

Center frequency

455kHz

Center frequency

455 * 0.20kHz

Center frequency deviation

Within 50Hz at 6dB

6dB bandwidth

2.9-3.2kHz

60dB bandwidth

4.7kHz or less

Pass bandwidth

+125Hz or more at 6dB

Attenuation bandwidth

+250Hz or less at 60dB

Guaranteed attenuation

60dB or more

Ripple

2dB or less

Loss

6dB or less

(0.1—1MHz) 80dB or more within
Spurious (600—700kHz) 40dB or more . 100Hz— 454.6kHz
Ripple 2dB o' less Guaranteed attenuation 80dB or more within
Loss 6dB or less 455 .4kHz —2MHz
Input and output impedahce 2k Input and output impedance 2k + 5% / 165pF + 6%

Table 13 SSB ceramic filter (L72-0333-05) (IF unit CF1)

Table 17 CW crystal filter YG-455CN-1
(L72-0239-05) Option

13



14

$-940S

CIRCUIT DESCRIPTION

Additional circuit

e Noise blanker (provided on the Control circuit)

Fig. 6 give a block diagram of the noise blanker. This
circuit is comprised of two channels, NB1 and NB2. The .
signal taken from the tuned output circuit of the second

receiver mixer, comprised of Q4 and Q5 on the IF unit, is
supplied from the NA terminal to the Control unit and
amplified approx. 70dB by Q12-Q15.

In the case of the NB1 channel, the hoise signal is detected
by diodes D64 and D85 through the buffer Q16 and then
applied to the switching transistors Q18 and Q22. In the
case of the NB2 channel, the noise is directly applied to the
noise detector comprising D61 and D62. The NB1 channel
takes out only the pulse noise contained in the input signal
and switches the noise blanking gate composed of diodes
D3—D86, located before the IF unit XF2.

NB1 channel operaion is conventional. On the other hand,
the noise output dertected by D61 and D62 in the NB2
channels is waveform shaped by IC5 after running through
D63 and Q19, and only the high level pulse component is
taken out as a square wave.

This component is switched by Q38 and in turn is used to
switch the NB gate via D66 and Q22. At the same time, it is
also used for switching the third receiver mixer Q7, Q8 on
‘the |F unit via Q20 and Q21. The NB2 channel is especially

effective for that special noise known as '’ the wood-
pecker’.
In addition, in the TS-940, the ‘‘click’’ noise generated

when the frequency is changed one step by the digital VFO
is eliminate through the NB2 channel by utilizing the BLK
signal from the Digital unit. The functions of the NB circuit
are described in detail below.

HET CAR2
s | NOISE BLANKING GATE ond I
| ] FILTER RX 3rd MIX
Q78
15t IF =
SIGNAL T - 3rd IF
Qas :
RX 2nd MIX - D3-6 |
: QNG NG2
NA
NOISE AMP NOISE DETECT Q2021 :
Q12-15 D61,62 Q19 IC5 :
Des - gv?llzTCHlNG
-1 >+ —] SHAPING CIRCUIT
-=1
] |
BUFFER AMP  NOISE DETECT Q18 Q22
N1 SOLID LINE : NB1
SWITCHING BREAK LINE : NB2
e SWITCHING [—= 2R 5
Q16
D64,65
AGC AMP L < THRESHOLD LEVEL

Fig. 6 Noise blanker circuit

In Fig. 7, Q18 and Q22 form a conventional NB circuit,
which controls the NB gate. When the NB1 switch S14 is
turned on, Q18 turns on and controls Q22 according to
Whether or not a pulse noise exists, and opens or closes the
NB gate comprising D3-—D6 on the IF unit.

NB LEVEL {VR7) varies the operating threshold of Q18 so
the NB effect can be varied.

Next, NB2 is explained. When a signal corresponding to a
noise is applied to Q19, the collector of Q19 is set to a low
level (hereafter abbreviated Lo. (and high level to Hi.) IC5,
pins 11 and 9 are Hi, because pin 12 is Lo due to R172. As
described. above, when the collector (IC5, pin 8)- of Q19
pbecomes Lo, I1C5, pin 10 becomes Hi. As pin 10 next be-

comes Hi, a charging current flows in C78, pin 12 becomes -
Hi and pins 11 and 9 become Lo, in sequence.

As pin 9 becomes Lo, pin 10 is held Hi. This holding time is
determined by the charge constant of C76 and R172,
approx. 4ms. If this time is exceeded, pins 11 and 9 are
returned to their initial states, Hi.

During this period, the conventional NB1 channel is opera-
ting through D66, and Q20 and Q21 are operating, whereby
the third mixer (Q7 and Q8 on the IF unit).is cut off. Even
if pins 11 and 9 become Hi, the base voltage of Q21 is in
the state of cutting off the charging voltage determined by
R175 and C78, and it continuously cuts off the third
mixer. ThlS is the control for NBZ
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ICH, pin 6 is connected by R171 (56k§2) and returned to Hi
when the NB2 control time (about 4ms) elapses. Upon this
change from Lo to Hi, a charging current flows in C77
through R173 and changes pins 1 and-2 from Lo to Hi. IC5,
pins 3 and 5 become Lo, keeping pin 4 Hi and holding the
charging time determined by C77-and R173, approx. 80ms.
During this period, I1C5, pin 13 is held Lo {pin 11 is Hi)
through DB8 so the NB2- does not mis-fire with a normal
pulse for ‘approx. 80ms from the time the first noise pulse
goes out, even if a pulse noise is again entered. This is the
operation- for periodic woodpecker noise. When the NB2
channel is on, conventional noise is also.blanked because
one pole of S15 operates the NB1 circuit.

(A)

- : . a
(A) -

¢
?

. l—{ Hold time 1 (Approx. 4mS)
(B) 4 44

Hold time 2 {Approx. 80mS)

()
(D)—J——\ —~

44 -
(3rd MiXer "opp ON OFF
switching) .

/
r

Fig. 8 NB2 timing chart

Rig2
AAA,

15V

A
Ri78 l <
B -

& AAA
¥

AAA
Vv

Ri80 Ri179

N

(D}—

 SWITCH UNIT(E)

CLICK BLANKING
SIGNAL

IF UNIT Qs s

(=]

Fig. 7 NB gate control circuit
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e CW-VBT, SSB-SLOPE-TUNE (RF/IF and PLL/CAR
unit)
Fig. 9 gives a block diagram of the receiver refated to CW-
VBT (Variable Bandwidth Tuning) and SSB-SLOPE-TUNE.
The principle of CW-VBT operation will be explained first.
When CAR1 and CAR2 are at their normal frequencies, the
overall |F response is indicated by “A"”. When the CARI1
frequency is shifted by Af1, the overall IF response curve
shifts to that at *‘B’‘. The circuit is designed so the CART
signal lowers the VCO frequency fL by Af1. In this case,
the |F bandwidth is fully opened, or normal. When the
frequency of CARZ2 is lowered by Af2, only the second {F
filter of 8.8MHz band shifts to position “C*. This maybe
interpreted that 1F shift is acheived by CAR1 and the
composite bandwidth is narrowed by CARZ. In the
TS-940, CAR1 and CAR2 frequencies are generated by the

PLL circuit and controtled by the microprocessor, and the
amount of change Af1 and Af2 is digitally tracked, allowing
only the bandwidth to narrow without changing the center
frequency of the composite passband. This is the function
of CW-VBT.

Next, the operating principle of SSB-SLOPE-TUNE is ex-
plained, Designed so the relation between the frequency
changes of CAR1 and CAR2 becomes Af2 = Af1,the com-
posite passband can be varied only on the left in Fig. 10. If
the CAR1 frequency is fixed and the CAR2 frequency is
lowered by Af2, it is possible to vary only the right of the
composite passband.

The SSB-SLOPE-TUNE enables these operations inde-
pendently, using two controls.

FM IF 455KHz FM DET
je RF UNIT i1 IF UNIT r— F—— = X~ — - -
|
|
fo - -~ —— |
P!
[
|
1st MIX 1st IF 2nd MIX 2nd IF 3rd MIX 2rd iF 4th MIX  NOTCH : i
45.05MHz 8.83MHz 455KHz 100KHz AETUN
fi2 f13 fia |
fH fc2y 0l b d
38.22MHz 9.285MHz 355KH2
HET CAR2 fc1-fc3
-l r : 99.8kHz
{CW PICH)
fc2-fc1+Ks 10MHz CAR4
<—1°'f°2| £€3 100KHz
PLLO
00 é
fc2-fC1+Ka 100( FC1- £ C2)+K1 w 0 @ CAR3
10(fC2-FC1+K3 10{£C1.f C2)+K2 LcAar fC‘lﬂz_
™\~ 1000-100 F c2 = : TUNING TIME
’ fL=fC2-fC1+KS5
110 (") rus 1ol Fi=fL-fo=fca-fcr4ke
f12=f11-fH=fC2- fC14KT7+fC2-f C1
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Fig. 9-A RX configuration normal (wide) response
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Fig. 9-B
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Hi-Cut Low-Cut
l ] — I SLOPE- H SLOPE-
- ™\ Receiving TUNE e L-J TUNE
signal (CW) \
Interfering \ Receiving

Interfering signal (SSB)

Interfering signal {SSB)

signal (CW)

signal (SSB)

Interfering
signal (CW)

Fig. 9-D CW-VBT

® Notch filter (provided in the IF unit)

This is.a-bridge T filter composed of L, C and R elements,
which is inserted between the fourth receiver mixer and the
100kHz IF amplifier Q13. It varies the voltage applied to
the cathode of varicap diode D38, thereby changing the
resonant frequency. The notch filter functions in all modes
except FM.

® AF-TUNE (provided on the IF unit)

This is an active filter using 1C12, which is inserted between
the SSB/CW product detector and AF pre-amplifier Q29.
The frequency of this filter is over 800 (*400)Hz and
functions only in the CW mode. When the AF-TUNE
switch is off, the audio signal is bypassed by diode D63.

Transmitter
The audio signal from the micfophone' is applied to the IF
unit MIC terminal and is preamplifier by Q36 : 25C2459.
- The output is split to the MIC GAIN control {(on the front
panel), the FM MIC GAIN control (on the top panel) and
VOX circuit in the SSB and.AM modes. The SSB signal
channel is returned to the IF unit, amplified by IC3 :
TA7140P and applied to balanced modulator D73 :
ND487R1-3R. A diode switch is provided at the input of
1C3, which selects the audio signal in the SSB and AM
mode, and the AFSK signal (2.2936kHz/2.1277kHz) from
the PLL unit in the FSK mode. Balanced modulator D73 is
constructed as a package containing four Schottky diodes
of matched characteristics, which provides stable modu-
lation characteristic against varying operating conditions
such as temperature fluctuation. The 455kHz DSB (Double
Side Band) signal from D73 is converted to SSB by fiiter
CF1 (or CF2 in the AM mode), which is shared by the third
“receiver IF filter after passing through the buffer amplifier
Q37 : 3SK73.

Fig. 9-E SSB-slope tune

Fig. 10 VCO to bandwidth
relationship

The filter output runs through buffer amplifier Q39 :
2SC2458 and is then applied to the RF speech processor
circuit Q40: 25C2458, I1C4 : TA7302P and Q43 : 3SK73.
When the processor is off, the signal is applied directly to
the first transmitter mixer Q44 and Q456 : 3SK73 via diode
switch D78 and D79 : 1S15687. In FSK mode, even if the
processor switch is off, approx. 10dB compression is auto-
matically applied. This effectively suppresses any level
difference between MARK and SPACE in AFSK. Note,
however, that the compression meter does not deflect.

In the AM mode, even if the processor switch is off, the
signal runs through D78 and D79 but does not pass through
the processor. The processor output signal is applied to the
first transmitter mixer via diode switch D83. Here, the
audio signal is mixed with the CAR2 signal (9.285MHz) and
converted to 8.83MHz. The 8.83MHz signal runs through
SSB filter XF2 (a wide band filter L37, L38 or optional
YK-88A-1 in AM mode) shared by the second receiver 1F
filter, where any aplatter component which may be gene-
rated in the speech processor is eliminated.

The signal is then applied to the transmitter |F amplifier
Q48 : 3SK73. However, in CW and FM modes or during
auto antenna tuning, the CARQ signal is applied to Q48 via
buffer amplifier Q46 : 3SK73. Therefore, in these modes,
since the transmitter signal does not pass through the
narrow band filter, full CW break-in operation is enabled.
ALC is applied to transmitter |F amplifier Q48, and a part
of its output is supplied from the MON terminal to the
monitor circuit on the Control unit via buffer amplifier
Q49 : 2SC2787.

The transmitter signal is then applied to the second trans-
mitter mixer Q50 and Q51 : 3SK73, where it is mixed with
the HET signal (36.22MHz), yielding a TIF signal at 45.05
MHz, whose output is connected to the RF unit. In the RF
unit, the signal is mixed with the VCO signal in the third
transmitter mixer Q1 and Q2 : 3SK73, providing the final
transmitter frequency.

17
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Any unwanted components in this signal are eliminated in
the transmitter BPF (1.8—30MHz}, amplified by wideband
amplifier- Q3 : 3SK73, Q4 : 28C1807 and Q5 : 25C1973
and supplied from the DRV terminal to the Final unit as
the drive-level output. This drive output is automatically
disconnected from the Final unit input if a connection is
plugged into the transverter connector. The signal applied
to the Final unit is amplified by wideband drivers Q2, Q3
MRF485 and finals Q4, Q5 : MRF422. . '

The output of the Final unit passes through the Filter unit

where unwanted the higher harmonic component element is
eliminated. The Filter unit divides the transmitter frequency
range into bands, and each LPF is automatically selected by
TX LPF information (LPO—LP2) supplied from the Digital
A unit.

After passing through the Filter unit, the transmitter out-
put runs through the AT (optional) unit, the transmitter/
receiver selector circuit and then is connected to the ANT
terminal on the rear panel.

TX-LPF selected data
LP2 LP1 L.PO

—
o
-

Transmit freq’ (MHz)

1.9

3.5

7
10
14
18
21
245
28

olo|=j=|=|=|~|O}|0C
—|=lololslo|=|—i0O
olojo|ojo|=|=|—=|—-
olo|nin|molo|w|>

Table 18 Selection of TX LPF

Additional transmitter circuits
® Final cooling fan driving circuit (provided on the Filter
unit)

First, the final heat sink temperature is detected by ther-
mistor TH1 provided on the Final unit. If the heat sink
temperature rises to approx. 50°C. comparator IC1A func-
tions (high level) to start cooling fan operation and Q7
turns on. At this time, the temperature protection compara-
tor IC1B is low level, and Q8 is on. Therefore, approx. 10V
(D11 : Zener voltage 5.1V, D13 : Zener voltage 4.3V, Q8 :
VCF SAT 0.1—0.3V) appears at the MOT terminal and
drives the fan motor.

This circuit is designed with hysteresis so the fan stops
when the Final heat sink temperature falls to approx. 45°C.

Thermister for
Heat Sink
temperture
detection

e Final temperature protection circuit (provided on the
‘Filter unit) .

If the Final heat sink temperature rises-to approx. go°c,
temperature protectior comparator 1C1B-on the Filter unit
switches from low to high level, and Q8 turns off. There-
fore, approx. 12V, the total voltage of zener diode D11,
variable resistor D12 (1.7V).and zener diode D13, is gene-
rated at the MOT terminal, the motor speed is increased
and the final heat sink is.cooled morg rapidly.

" At the saie time, the high level signal from IC1B is sent to

the Control unit via the BTP terminal to stop transmission
and forably sets the receive mode.
When the sink temperature falls to approx. 65—70°_C, this
circuit is released and transmit mode is again enabled. there-
after, the fan is driven by the cooling fan drlvmg cnrcu|t
until the heat sink temperature further lowers to approx.
45°C.

IC1A 2V

Comparator for
starting cooling-fan
operation

Cooling - .
fan motor.

Nomal fan
1C18 operation  : 10V
Tempe(a(ure
o for protecting

. operation . : 12V
temperature protection .

Temperature |

pr
BTP operation signal

Fig. 11 Fan and temperature prqtectidn

® ALC circuit (provided on the Control unit)

Forward wave voltage VSF detected in' the Filter unit is
applied to the base of Q36 in the Control unit. Q36 and
Q37 are differential amplifiers. When the VSF voltage rises,
the collector voltage of Q37 rises and that of Q35 lowers.
Therefore, the gate voltage of Q33 lowers and the base and
emitter voltages of Q34 lower, As a resuit, the ALC line
volatege decreases due to D46 and Q34 being connected to
the ALC line, thus controlling TX RF output power.
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The drain (voltege) of Q33 operates the ALC meter. Trim
controls VRS, VRY are the internal set points for the ALC
meter circuit. The TBK .line voltage delivers the keying
signal through active low-pass filter Q32 where any key
click components are eliminated, its output becomes ALC

voltage, and this is supplied to the ALC line. As seen from
this description, the ALC voltage is used not only for cont-
rolling transmitter output power, but is also for keying the
output in the CW operating mode.

;
TBK TV : 15A VSF TIUP y:DOWN VSR
7 7
KEYING ,
v 1
SIGNAL @ It DSO EXT, ALC
N
D XAL
D52
8 b e29 P Qb - t
s ®1 238 243 vR3 Ri02 o;g '32 RAL
~ 2N WA- "
5 .
Ly © Q35 x 10K 12K vR9
935% 9%s Re 3 c31, 100 | BEF-—twe
- o= t' o 02 >=9 100K
! < i
e m] tozsv, | el 1:
3 ® | Ac ook | o8F 1
L 2 /% DELAY AN 1®
x TN : X X
§ ;g g al ozt ol
e PC 1 ﬁ we 0T e
g Q36 | Q37 gl 8] ¢
- | d -
X N
LPF PROTEC- | B2 it
TION 0 3
3 @
o |> L Q41 Qaz| 3
] a d
'

O
ICM ALM

Fig. 12 ALC circuit

® Power control

The power control provided on the front panel permits
control of transmitter output from full power to 10W or
fess. The power control is a 2-ganged potentiometer, which
controls the first gate voltage of broad band amplifier Q3 in
the RF unit to vary the voltage gain. Secondly, it controls
the base voltage of ALC circuit differential amplifier Q37 in
the Control unit and therefore the threshold level of the
ALC amplifier. Therefore, when the Power control is
varied, ALC is held nearly constant at any setting.

VSF CONTROL UNIT

If the auto antenna tuner were to be used with the trans-
mitter output set to minimum (10W or less) by the Power
control, the RF output power might be too low to detect

the necessary controlling current and voltage and normal

tune operation would not be possible.

To solve this problem, the TS-940 is designed to auto-

matically switch FET Q3 gate voltage the RF unit voltage

amplifier to its maximum value, regardless of the power

control, set position, and at the same time, switch the base
voltage of Q37 to provide a B0W RF output level to pro-
perly operate the auto tuner.

SWITCH UNIT(E)

RF UNIT

Q36 Q373
= PCi

100w
POWER ADJ

——=7

| PONER CONTROL
I'VR

I

M
MINI POWER ADJ.
VRI9

TRQ

TUNE MODE

Q2.0FF& Q3.0N
(OUTPUT POWER 50W)

-
-
|
|
|
I

TUNE MODE
H: 15V
L:O

e — — |

Fig. 13 Power control circuit
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® Speech processor (provided on the iF unit)

The block diagram is shown in Fig.14. An input signal runs
through 465kHz filter CF1 and buffer Q39. The signal is
then amplified by Q40 and applied to detector D80 and
limiter amplifier 1C4. The detector output is applied to DC
amplifier Q41 and Q42, where it is compressed logarith-
micly. The output signal is coupled to the compression
meter, indicating the compression level. The signal applied
to 1C4 is held constant in output level regardless of the

input level. The signal is then applied to the first trans-
mitter mixer via gain controil amplifier Q43.

When the processor is off, the signal is bypassed by switch-
ing diodes D78 and D79. In FSK mode, even if the pro-
cessor is off, approximately load compression is applied to
level the amplitude change between the mark and space
signals. In the FSK mode, the ALC level is adjusted by the
processor OUT control

ST Processor ON-OFF switch 7’“” 7
/ D79 / /
/ ) —% TX
MIC gain / 573 SSB Pt 7 MIX
Q36 %/ s 1C3 : Q37 filter Q39 | Q40 Ica Q43 £ D83
MIC PRE AMP [ —_ MIC AMP BM Buffer Buffer AMP Limitter Gain control AMP
AMP 1 AMP 2 AMP
Compression level . M
Compression met &
P eter PROC-0OUT
DC AMP  Detect
Q41,42 D8O

Fig. 14 Speech processol

e Monitor circuit { provided on the Control unit)

SSB/FSK mode )
The signal taken from the drain of the second transmitter
|F amplifier Q48 on the IF unit is amplified by Q49 and
applied to the MON terminal. The output signal from the
MON terminal is applied to {C16 : uPC1037H via the Cont-
rol unit buffer Q58.
In IC16, the CARO (8.83MHz)} is injected for signal product
detection. This is amplified by QB9 and applied to the
audio power amplifier 1C15 via the monitor level internat
adjustment control VR13.

TX MUT SIGNAL

(

TV

Q40

r block diagram

FM mode

The output of the FM microphone amplifier Q64, Q65 and
IC14 is amplified by Q62 and supplied to VR13, as in the
SSB/FSK mode.

CW mode

Side tone circuit {provided on the Contro! unit)

CAR3 and CAR4 signals of 100kHz and 99.2kHz are pro-
duct detected by Q57 to generate an audio beat at 800Hz.
Qb7 is switched by the STK line through diode D71 and
turned on when the key is closed, generating side tone. The
99.2kHz CAR4 signal is frequency controlled by the pitch
control on the front panel, allowing simultaneous variation
of the CW side tone frequency and receiver CW tone pitch.
Zero-beat adjustment with a received signal is acheived by

078 Lemmemorive | SIMPY making the receiving tone pitch equal to the side
" tone pitch. .
3 -——————
] L MUTING
$Q DELAY | 1ci3 §:5
” Q48 I 2/2 =
Q68 ci36
A —
o gt
gZS 2T reos —_— — —_ —_—
—AMN—< 15A D93 (SSB.FSK
z — q \CW.AM /gyt To P~ — — — Q55
7 GND LEVBL ¢ yniT O TOFM MONITOR
a51 CIRCUIT
| | - =7
TO $8B,FSK
I | MONITOR CIRCUIT
pe Q49 e O | |
FMB Cope b ] |
AmMB O—d I | §2§ & - -
L= g . Q54
~ - -
o% TO CW SIDE TONE
CIRCUIT
CWG O—-
(CW MODE:L) | |
[ !
Q o -
MS MONE SWION-i5V

20

Fig. 15 Monitor, audio muting and FM mic muting circuit
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e SWR automatic arithmetic circuit {provided on the
Control unit)

The automatic SWR arithmetic computation circuit has
been adopted from the original circuit first used in the
TS-930. The forward wave voltage VSF and reflected wave
voltage VSR. from the Filter unit are applied to an analog
arithmetic circuit on the Control unit, output from IC9, pin
1 as VSR/VSF level, and indicated by the SWR meter. IC9
contains. an integrating circuit and V—! converter for the
auto tuner, white 1C10 contains a triangular wave generator
and voltage comparator. Q43 and Q44 are used for switch-
ing the forward and reflected wave input signals at an equal
duty ratio. .

Meter select

S Meter input

Forward wave voltage

VSF Analog ALCo O HswRr
arithmetic
o cireuit coMPO
Reflected wave voltage
vespxe (VSR/VSF)

T
Meter changing SW

= .

Fig. 16 SWR meter circuit

The VSF voltage is compared with a REF voltage on 1C9
pin 12. If VSF decreases (i.e. SWR increases) the voltage
level at pin 14 increases. The output of IC10 pin 1 is &
triangular reference signal and is mixed with the voltage
from 1C9 pin 14. Changes in the outuput of 1C9 pin 14
affect the reference level of this triangular wave. IC10
computes the change and sends a square wave signal, whose
pulse width and spacing are proportional to the change,
to control conduction of switching transistors Q43, Q44.
See Fig. 17

The voltage at 1C9 pin 1 is a level proportional to VSR/
VSF, and is used to drive the SWR meter and also for
AT-940 control purposes. VR18 is an SWR meter adjust
for initial setup oniy.

Output

: b : [ Normal
with — [ | | Je—— output from
high SWR | 1} 4 1C10 pin 1
. ! Loy | [

L by RN

[ 1| A

e e
high SWR \/./ \\/I/ \\L :)uip%l: n1orrnal
low SWR
REF OSC
IC10 pin-1

Fig.17

@ Timing circuit

The TS-940 has five kinds of timing signals for switching
between transmission and reception; TV, RV, TR, TBK and
ALC. Fig. 18 shows the timing relationship between there
signals. This is the timing chart for SSB, MF, FSK and CW
full break-in keying. The timing charts for CW keying in the
CW semi-break-in and standby modes are shown in Fig. 19,
{a) and (b).

TV and RV are the supply voltage to be applied to each of
the various transmitter and- receiver channel circuits. A
pause of approx. 3ms is designed between the switching of
each voltage.

The transient state of each circuit stabilizes within this
period. The TR live information the PLL channel of the
transmit/receive status, and is used to switch transmitter

and receiver frequencies during ‘‘cross band’’ mode opera-

tion. the transient state of this signal is also stabilized with-
in the 3ms pause time.

TBK is the keying signal in the CW operating mode. This
signal is allowed to pass through the active low filter to
eliminate any key click component and then, the output is
used to generate ALC voltage. Therefore, ALC voltage is
used not only for controlling the transmitter output, but
also for output keying in the CW mode.

in modes other than CW, output keying is unnecessary, but
the timing remains the same. Fig. 19, (a) and (b) give the
timing charts for CW semi-break-in operation and CW mode
with just the standby switch. f Fig. 19, the timing of RV,
TR, etc. ate omitted, as they are the same as those in Fig.
18. ’
The trailing edge of TV is approx. 6ms after that of TBK.
During this period, the transmitter output breaks together
with ALC. voltage. TB and RB are the transmitter and re-
ceiver channel bias voltage ; the timing is synchronized
with the TV signal. RB is inverted. Fig. 20 gives the basic
block diagram to generate each of these timing signal pre-
vnsouly discussed.

Fig. 21 shows the operatmg timing chart in this configura-
tion. The actual operation of the timing chart will now be
described. (See Fig. 22 “'Block diagram’’)

This circuit is operated by the keying input, standby switch
(PTT) input, VOX input, ANTI-VOX input, etc. In the
block diagram (Fig. 22), STBY SW Gate 3 (IC1 4/4) opens
(D30, goes Hi) only at keying by the standby switch in CW
mode. Operation by the standby switch in modes other
than CW makes transistor Q6 turn off as D26 drops to GND
in send mode. Thus, a high voltage is applied to inverter 1C3
2/6 via D31. (in CW mode, since the cathode of D27 be-
comes low, a high voltage is not applied to D31.)

21
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When the VOX is on, a high voltage is applied to inverter
IC3 2/6 from the one-shot multivibrator via D4. (The VOX
circuit is explained in a following section.) The output of
inverter 1C3 2/6 (pin 6) goes low, the cathode of D14 be-
comes low, and TR switching transistor Q7 turns off.

Thus, a high voltage is supplied to the TR terminal via D9.
(Fig. 18— @) ) (As Q7 is on in the receive mode, the TR
terminal is low.)

At the same time, the RV AND gate 5 (IC4 2/3), pin 4 goes
low {TX protection OFF = BTR terminal L), the output
terminal, pin 6 becomes low and the RV switching circuit

. {Q30, Q28) turns off.

Therefore, as soon as the transistor level becomes high RV
voltage level becomes fow. (Fig. 18— )

The output of inverter IC3 2/6 enters the delay circuit I
composed of IC1 3/4, R29 and C13. The output signal
delayed approx. 3ms (H level) is applied to IC1 3/4, pin 4.
(Fig. 18— @ ). This signal becomes the TBK keying signal
in the CW operating mode.

When the TBK signal is applied to the YV gate 1C4 3/3 (pin
13) via Q24, a TV switchihg signal synchronized with the
leading edge of the TBK voltage is generated at pin 10 as an
output. At this time, as the RV gate output (1C4 2/3, pin 6)
is at low level (D21 is off), IC4 2/3, pin 12 is at high level,
like the output of inverter 1C3 6/6. IC4 3/3, pin 11 is
usually at high level when the PLL is in the lock states.
When this signal (IC3 3/3, pin 10) is applied to the TV
switching circuit, a TV voltage is generated. (See Fig. 22,
“Block diagram"’.)

Based on the TV voltage, an in-phase TB voltage and in-
verted RB voltage are generated. (Fig, 18— @ and @ ).
The leading edge (RX = TX) of the timing circuit will now
be discussed. When the key is up in the CW operating mode,

as the output {pin 13) of the STBY switch gate 3 changes _

from high to low level and the output (pin 3) of gate 2
changes from low to high level, the output (pin 10) of one-
shot multivibrator 1C2 3/4 goes low and D4 turns off.

Since the cathode of D27 is at low level due to the CWG
signal, the anode of D31 is held at low level, i.e., D4, D30
and D31 turn off. Thus, the input to inverter IC3 2/6
changes from high to low level, and the output of IC3 2/6,
pin 6 changes from low to high level. When the VOX turns
off during VOX operation or the standby switch is set to
the REC position, the output of inverter IC3 2/6 becomes
high level as in the previous narrative,

This signal is applied to the delay circuit | and after 3ms.
The TBK line voltage breaks. (Fig. 18— )

TBK voltage is inverted by inverter IC3 3/6, and is used to
change the input signal level of BK gate 7 (1C4 1/3, pin 8)
from low to high.

Since pin 2 is at high level at break-in, gate 7 changes the
output level at pin 9 from low to high at the trailing edge of
the TBK timing signal. During semi-break-in, since pin 2 is
held low during the delay time, output pin 9 changes from
a low to a high level stage after the delay. At this time, the

BK gate 7, pin 1-is high because the key is up. The BK gate
7 output signal is applied to delay circuit 11 and after
approx. bms, the signal becomes low level, and D23 turns
off to change the TV gate 6, pin 13 from a high to a low
logic level. Therefore, the output (pin 10) of TV gate 6
changes from high to low, and the TV voltage is-lowered.
(Fig. 18— @ ) . :
At the same time, the TB voltage breaks and inversely, the
RB voltage rises. {Fig. 18— () and @ ) In addition, as the
TV voltage being supplied from D36 to the TR line breaks
at the same time, the TR voltage changes from high to low
level. (Fig. 18— @ )

Further, the output signal of delay circuit II is applied to
the integrating circuit of delay circuit III, where it becomes
a 3ms delayed signal, and this output changes the RV gate
5, pin 3 from a low 10 a high logic level. (At this time, pin 4
and pin 5 are high level.}) Thus, the output of RV gate 5
changes from low to high and RV voltage rises. {Fig. 18—
@ ) When a temperature protection signal or band protec-
tion signal are applied from the filter unit to the BTP ter-
minal, the RV switching circuit functions via D21 and gene-
rates RV voltage. At the same time as TV gate 6, pin 12 is
changed from high to low level by inverter 1C3 6/6, the
output signal level is also changed from high to tow and the
TV switching circuit turns off. Thus, TV voltage drops and
the transceiver goes into the receiving state.

® VOX, ANTI-VOX circuit (provided on the Control unit)
In Fig. 22, ""Timing circuit configuration’’, the MIC pre-
amplifier output is applied to the VXZ terminal on the
Control unit via the VOX gain control, amplified by VOX
amplifier Q1~Q3 and applied to the following stage R-S
flip-flop {IC1 1/4,’pin 13). On the other hand, the AF out-
put signal (SP2 signal} from the speaker is applied to ANT!-
VOX amplifier Q10, Q11 to be DC rectification, and this
output is applied the R-S flip-flop IC1 2/4, pin 9.

By using this logic function, the faster input either VOX
or ANTI-VOX, is given priority. When the VOX input is
given priority, a signal pulse is applied to VOX gate 1 (1C2
1/4, pin 12) and the gate is opened. However, gate 1, pin 13
is high when the VOX switch is on in SSB, FM or AM
mode. When ANTI-VOX is given priority, VOX gate 1 {IC2
1/4, pin 12) is low and the gate is closed.

In CW mode, the STK terminal signal {low at key down) is
applied to VOX gate 2 (1C2 2/4, pin 2) after being switched
by Q9. thus, a high level signal is applied to VOX gate 2
(IC2 2/4, pin 2) and the gate is opened when the key
closed. Gate 2, pin 1 is high when the VOX switch is on in
CW mode. Gate 1 or 2 signal goes through one-shot multi-
vibrator 1C2 3/4 and IC3 1/6 and enters the VOX Delay
circuit composed of C9, R18 and Q4, where the VOX hold
time is established. Use of this type of logic circuitry in-
creases response the speed of the VOX and eliminates
VOX/ANTI-VOX cycling.
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Fig. 22 Timing circuit block diagram
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CIRCUIT DESCRIPTION

@ Antenna tuner

The block diagram is shown in Fig. 23. The AT-940 ope-
rates in the 1.8—29MHz bands and is automatically ad-
justed so that the SWR becomes 1.2 : 1 or less. For smooth
antenna tuning, the mode is stored before antenna tuning
and set again after tuning. Fig. 26 shows the antenna tuner
timing chart.

The AUTO-THRU relay protective circuit {Q120, Q121,

122, 123 and 126) holds the AUTO-THRU relay condition
during transmission. This circuit monitors the AUTO-
THRU switch condition and the TV line (Transmit-high
level/receiver-low ievel) and aliows a change in the AUTO-
THRU switch to affect the relay condition only when the
TS-940 is in the receiver mode.

A change in the AUTO-THRU switch during transmission
change the relay only after the TS-940 returns to recieve.
{See Fig. 24 "'Relay protection circuit diagram.)
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Fig. 23 AT unit block diagram
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CIRCUIT DESCRIPTION

23V
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1
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AUTO Q121 : ON

Fig. 24 Relay protection circuit diagram

To operate, the AUTO-THRU switch must be set to the
AUTO position. when the ATT switch is pressed, the ant-
enna tuner start pulse (At start pulse) of 40—50us, from the
digital unit A microprocessor, triggers the AT-B unit timer
[C204a (pin 6) generating an approx. 3 second pulse.
Through inverter 1C208d and gate |C207a, this pulse clocks
JK flip-flop 1C205a at pin 3 so that the pin 1 output level
toggles from low to high (approx. 14V). A clear puise,
generated by 1C205a and b when the power switch is
tunred on, sets IC205a pin 1 to its initial low level. The
IC205a pin 1 high level turns on Q202 and Q201 to switch
approx. 1BV to the TRQ terminal (AT ready signal.)

At this AT Ready state, the microprocessor sets tune mode
{(MODE LED goes out) and, at the same time, the power
down circuit for setting the power to 50W operates (in the
Control unit) '

If, during the 3 second timer operation, the STBY (or mic.
PTT) switch is not set to the SEND position, gate 1C207d
switches at the trailing edge of the timer and clears 1C205a
{pin 4). This sets the pin1 output to a low level which
switches the TRQ terminal to a low level. When the TRQ
terminal goes low, the microprocessor returns the radio to
the original mode and the power down circuit is released.
(Fig. 26— @ )

If during this 3 second period, the STBY switch is set-to the
send position, the TV line goes high at 1C207d input pin
13.

The gate closes and the 1C205a pin 1 output is held high.
At that time, the antenna tuner circuit starts tuning. When
tuning is finished, the capacitor variable antenna coupler
motor stops. This state is monitored at the MB terminal and
JK flip-flop.: 1C2056b is toggles to a high level by the gates
1C208c and 1C207b.

This flip-flop is in the clear state when the AT Ready signal
is not generated. Gate 1C206a detect the leading edge of
this;_;JK flip-flop signal and triggers another timer {1C204b).
1C206d detects the trailing edge of this approx. 400ms
pulse and clears 1C205a at pin 4, -

This starts the sequence of the TRQ terminal switching to a
low level, the microprocessor restoring the mode, the power
down circuit being released, and completion of tuning.
(Fig. 26— ®) : .
The timer 1C204b works as a tuning delay circuit when a
momentary rattling of the motor stop realy occrus.

If the STBY switch is set-to the REC position during the
tuning operaiton, the AT Ready signal is generated for
three seconds. The tuning operaiton is started if the STBY
switch is again set-to the SEND position.

The MB and TV. términals are monitored by 1C206¢,
1C206b and 1C207¢ and when these terminal levels are
changed quickly from high to low (when the STBY switch
is set- to the REC position before the tuning operation is
finished), the first timer (1C204a) is again triggered to ope-
rate. Therefore, when the STBY switch is held in the REC
position for more than 3 seconds, the AT Ready signal
goes-low and the original mode is returned. (Fig. 26— ©)
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The antenna tuning circuit is explained next. When the
AUTO-THRU selector switch is set-to the AUTO position,
the ATT switch is pressed and the STBY switch is set to the
SE'ND pasition, transmit power is supplied from the final
via the Filter unit. It passes through the current and voltage
detecting transformers {11071 and L102) which use toroidal
cores. the current and voltage components are applied to
fC101 (pins 9 and 13) and waveform shaped. The output
signal is applied to IC102 (D type master-siave ﬂip-ﬂo'p),v
where the phase is compared. The output of IC102 (pin 14)
runs through the buffer IC103 (pins 10 and 15) and
switches the emitter coupled circuit Q101 and Q102 '
The motor driving circuit Q103—Q108 is operated by this
ON-OFF signal, and the variable capacitor (VC1) is rotated
forward or backward by thé motor M1. The current and
voltage components from L1071 and L102 are also applied
to the voltage comparator [C104a and b {pins 6 and 4), and
the output operates the motor driving circuit Q110-Q115
$o that the variable capacitor (VC2) is rotated forward or
backward by the motor M2 to minimize the amplitude
difference. D ]
Therefore, the phase control variablé capacitor {VC1) is
controlled so that the phases of current and voltage coin-
cide with each other. The voltage control variable capacitor
(VC2) is controlled so -that the amplitude difference be-
tween current and voltage is minimized. (SWR1 with
coincidental phases and zero amplitude difference)

VC1 and VC2 are designed-to rotate independently. How-
ever, since the phase and voltage influence each other, the
voltage changes as the phase is.changed and the rotations of
VC1 and VC2 change accordingly. Also the forward and
reflected wave detected in the Filter unit are applied to the
Control unit SWR arithmetic circuit, from which they are
sent to the AT-A unit ISW terminal as an SWR signal.

this SWR signal is in the currnet mode and is converted in
the AT-A unit (IC105b) to make an SWR signal of voltage
mode. The signal is then applied to the SWR comparator
IC104d (pin ). The voltage equivalent to SWR 1.2 : 1 is
applied to the reference voltage terminal (IC104d, pin 8).
through the semi-fixed resistor. Thus, when the SWR is
greater than 1.2 : 1 the IC104d output terminal (pin 14) is
high and switch Q118 turns the motor voltage supply on.

The motor driving circuit is actuated. When the SWR is
lowered to below 1.2 : 1 the cutput terminal {pin 14) of
1C104d switches to low, and the switching transistors Q117
and Q118 turn off {motor stop signal), the motor driving
circuit turns off and the motor stops.

High motor speed is desired for fast antenna tuning. How-
ever, this can cause the match point of SWR less than 1.2 2
1 to be overrun due to increased inertia, the capacitors
reversing and tuning past the match point continuously. A
slower speed prolonges the operation. Therefore, the
TS-940 uses the following method to vary the speed with
the SWR. That is, faster with an SWR increase, and slower
with an SWR reduction.

The SWR signal sent to the SWR comparator 1C104d is also
sent to the variable duty motor voltage circuit {IC105a, pin
B). The variable duty circuit uses timer 1C106 as a-triangle
wave oscillator andits outputis applied comparator (1C105a,
pin B6) to vary the duty of the output pulse (pin 7). {Fig.
25)

Therefore, when the SWR' is higher than 5 : 1, the motor
driving voltage is at 100% duty, and the motor rotates at
high speed. When the SWR value is lowered to 2 : 1, the
duty ratio is also lowered (50%) and the motor speed be-
comes low. As soon as the SWR lowers to below 1.2 1 and
the motor driving voltage disappears, the motor brake cir-
cuit RL7 operates to immediately stop the motor rotation.

The antenna coupler of the TS-940 is a T type and the tap
positions from 1.8MHz to 30MHz are switched by eight
relays {RL1—6 and 8). The tap switching data is given in
Table 19.

OSC waveform
at 1€106 @pin

at1C106
SWR: 2

Motor poerate
voltage duty
ratio 50%

Fig. 25 Tuning motor speed control

BAND |WRC | ATO | AT1 |AT2 | AT3 |RLY |RL2 | RL3'| RL4 | RL5 | RL6 | RL8
1.8 0 1 0 1 1 O ) O O

3.5 0 0 0 1 1 O Q O

7 0 0 1 0 1 O O

10 1 1 0 0 1 O

14 0 0 0 0 1

18 1 1 1 1 0 O

21 0 1 1 1 0 o}

24.5 1 0 1 1 0 @]

28 0 0 1 1 0 O o

Table 19 AT tuner band selection data

Sawtooth waveform
@and@pin

25
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1 SHOOT MULTIVIBRATER

€215
I
3S TIMER
1C204a ic2084d
ATS 0209 3 o 5 13
. ‘ E 12
40~50us
Q203
14V NON-TX DET&CLEAR
c210 I2CZO7d
3
NON-TUN DET& TIMER ACSES—
14y —p—
1C206¢ 1C206b =
5 C214 §

R211
1C2054q Q202
B c

s of

- CK 2 E

K @ TRQ

cL T H: TUNE
4 ’ MODE OPERATION

MBﬁ "—
TV -
pommr——————— POWER ON CLEAR -
Ic2080 \co0gp
3 5 D205
2z = DC4 N
R204 | 1 '
N 7
Ig D206
4 ™~
14v
12 12060  400msTIMER
1C208¢
1C207b cL c2i9 3 8 9
S R209 0 15
‘5 g’ PRIEL N X @ i
1 i1
K
1C205b 1€204b

TUN-OK DET & CLEAR

Fig. 27 AT ‘tuner operateé detection

Digital Circuit

As shown by the block diagram in Fig. 28, the digital cont-
ro! section is the heart of the TS-940 and controls all its
units.. The digital section consists- of the Digital A unit
(X54-1830-00), Digital B unit (X54-1840-00 B/2), Digital

C unit {X54-1850-00), DC-DC unit {X46-1030-00), Switch

unit (X41-1600-00), Main Encoder ass'y (W02-0328-10),
RIT Encoder unit {X54-1690-01) and Keyboard ass'y
($59-0433-05), a total of units. The TS-940 is capable of
versatile functions, using the latest microprocessor techno-

logy. Consequently, about 50 data for the input and about
70 data for the output are handled, requiring an input/out-
put function with much greater capacity than conventional
models. To meet this requirement, the microprocessor has

an 8-bit multichip construction designed to minimize the.

number of 1Cs used : the input/output uses a series of three
I/O control 1Cs 8255 and three LC7800 (Sanyo) are used
for multiplexing the input signal for the input data.
Separate descriptions for each unit now follow.

27
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Fig. 28 Digital control block diagram

1) Digital B unit

This unit performs multiplexing of the input, waveform
shaping of encoder pulses and detection of AT In/
Through (detection of the presence of the AT unit in
export models.) The input SW data in the Digital B unit
goes to ICs 109, 110 and 111, selected by the port
select signal from the Digital A unit, and supplied to the
Digital A unit.

As with the TS-930, two optical encoders, for the main
VFO and for RIT, are provided. Each converts one

dial rotation into pulses and shapes the waveform.
In the main encoder, 250 pulses are converted to 1000
pulses; one rotation corresponds to the encoder signal
of 10kHz with a resolution of 10Hz. In the fast tuning
mode with more than 2 or 3 rotations per second, the
variation of frequency progressively increases thanks to
a “‘speed-up” function. {Main encoder ICs 101, 102,
103, 2/4, IC7. RIT encoder 1Cs 104, 105, 1086, 2/4,
107.)
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3) DC-DC unit

This unit generates the filament voltage for driving the
fluorescent tube and the negative high voltage.

The 21V: voltage from the Control unit is converted into
—40V by the DC-DC converter.

4) Main Encoder ass‘y and RiT Encoder unit

These optical encoders consisting of photoetched disks
slit, and a photo-interrupter, both output 2-phase
pulses with a phase difference of 90°C. The direction of
rotation is judged from this phase difference.

B) Switch unit

Description will be given for the circuitry around the
liguid crystal display (hereafter abbreviated LCD.)
The TS-940 uses a dual-display system using-a newly-
developed dot matrix LCD, in addition to a fluorescent
tube : in addition to the operating frequency, the dis-
play can be switched for the frequency and mode of the
alternate VFO, frequencies and modes of the memory
channels, bandwidth of VBT/ SLOPE TUNE systems,
and clock/timer display. The LCD ass'y consists of the
dot matrix LCD and drive IC and is driven from the
4 bit/8 bit data bus."A new 4 bit microprocessor is used
for this model and interfacing to the drive IC is per-
formed in 4 bits. The 4 bit microprocessor performs
operations such as switching of the display mode,
setting of the clock and timer, switching of various
displays, data communication with the main micro-
processor, outputting of the audio data output from
the optional voice synthesizer unit (VS-1), etc.
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Fig. 31 Co-MPU data

6) Digital A unit

This unit is the control center of units 1) to'5) and for
data communications between them. It has a multitip
8-bit construction and the CPU uses a Z-80 operated
at a clock rate of 2.5MHz. o
The main memory has a large 8-kByte capacity and the
2-kByte RAM backs up several data including the 40-ch
memory data, VFO data, RIT frequency, and ON/OFF
condition using a lithium battery. The backup timing is
controlled by the system reset IC (1C20, PST5184},
which interrupts execution at the instant the supply
voltage falls below 4.2V to activate the backup mode.
(Fig. 32) _

The 1/Q system uses the memory-mapped [/O system :
the 1st 8255 outputs the display data : the 2nd 82656
outputs the AT band data, LPF band data, data outputs
for the three main loop PLL ICs and data outputs for
the two carrier PLL 1Cs ; and the 3rd 8255 inputs the
switch data and outputs the switch data output and
the outputs for the LEDs.

The terminals for the RX bandpass data output and
L.CD-use submicroprocessor data output are also pro-
vided by using the latch output method.

For the antenna tuner standby operation, the AT In/
Through condition {and also ‘the presence of an AT in
export models) is judged when the ATT SW is pressed :
when the condition-is OK, the AT standby pulse {active
low, about 100us) is output to the AT unit, which then
stands by and sends back the AT Ready signal.

The microprocessor detects this Ready signal, auto-
matically changes the mode to TUN. The mode changes
back to the previous mode when tuning is complete.
The AT coupler is always supplied with current band
data for band switching. (Fig. 35) The standby signal is
also supplied to the submicroprocessor so that the AT
standby message is also output on the sub display.
Other circuits used include the mode announce circuit

" {which indicates the switching of mode by CW codes)

the PLL noise blanking circuit which suppresses noise
during PLL reset pulse, and the "“beep’’ sound control
circuit which indicates when the various tactile switches
are pressed.



CIRCUIT DESCRIPTION

RES

RES

Fig. 32 Reset circuit

RD

MREQ

WR

to CPU

to EXI-QIC

: LHOO80A

1c1

RES
INT
MNI

TS-940S

Reset

Reset

®

S—
Reset

Reset

Reset Reset

RES

0

at Power ON

at intermittent

power down at Power OFF

Fig. 33 Digital-A unit block diagram
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pr— S—— a— M;in encoder pulse
o ¥
_ 3 © ice IC9 : TCA040BP
Control circuit ——— RES 12 stage Binary Ripple counter
i> . Reset control @
1 : Back-up sensor | @ to ! !
Buss controi ] @
- MWR > &IC10 1C10 : HD74LS245WP
————® MRD & 3 Octal 3-states Bus transceiver
= RAO
L = RAI MRD—=A G T
T vy
- . (@—qce s DX IC19 : SN74LS175N
© Quad D-FFs
Address bus ﬂé
] i
g @ CK LCD DATA
o [a] ]
o] Eo|| E —
= = s
34 S VAL T et
w1818 1818 g
IC2 ROM \
iC3 RAM 1IC18 : SN74LS374N
Octal 3-states D-FFs
VAN LED lighting signal
_— O cK
ot}
‘ : : > icis
\V4 \/ \/ \/ Qutput
K DATA Bus I Q control RX BPF
./ \ 4 Selecting data
Q - a ": Q - ,D JCC o « o |z
. ci2 < [ < ln: l;
gg(f EE® l Ek® 220 EE®
S = (& r 9 - |9 ol » Q = c @
2318 |E|§§ g2<l8 ‘m|§g 2 < 18 12 IE e
IC4 1C5 1C6 < ©
. 2 &
« 1C8 {1/2) : SN74LS139N
it . Dual 2 to 4 Demultiplexer
< ; !)
Grid - Grid a ° < 2 5 < ©
driver driver g = lE Q7
]
Q 3| |o S = N ®
= Ei e > > > >
£
119
b — / PLL data AT Band data & spL N
ipley dara seloct DATA
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CIRCUIT DESCRIPTION

FUNCTION

NMI
1 1IC1/17 §0utside signal requesting interruption

J‘ IC1/16 ) EXT control interrupt signal

RES { 1IC1/26 ) Initial reset signal (negative logic) _

{ Icas/35 j Initial reset signal {positive logic)

{ 1C2/20 ) Chip select signal 1 to ROM1

J

cs

:

1C3/18 Chip select signal 4 10 RAM .

1C4/6 Chip select signal 6 to EX 1/0 IC4

98

iC5/6 Chip select signal 6 to EX 1/0 IC5

1C6/6

Chip select signal 7 to EX 1/0 IC6

Clear pulse for counter IC
1C9 reset counter output

1C3-6/MWR

Chip selact signal 8 to IC10
transfer 1CB output to Data bus

CPU transers data to Data bus

1C2-6/MRD

CPU reads data on Data bus

P i f 2
1C46/9 'ort selecting dats for EX {/0 IC's

from @ >C
Mono muiti- RDY [
vibrator circuito..
Address bus 1C12
A N
~ .
A1l A12 A13 Al4 A15 Reset circuit .
A0 Al A2 A3 1015, 20 ‘[ -
RES
4 C7:HD7aLsTER I~
3 to 8 Demultiplexer V
A12 1 1. 15 12
A YO prr———— 11
14 11 P
e et O o s KD
Al4 3 ¢ 3 13 13
h— |
8 =l 12
o e | 5 o &
Las =162 vaps @
e 2 ®
8 Y6 P5
GND vip
~ ®
4 ®
g 6
i)
! s ®
an ] 2 )
1 — 4
——-q G1 Yo D—s————————————-—L
v b
A2 2 1P
Y2 P
A3 3 =o
1C7 (1/2) : SN74LS138N @
Dual 2 to 4 Demultiplexer < . :
GND
& | 5 ‘B 10
9 6
= o s / DD
s @
> 8
i D
IREQ 5
12 ) MWR
11 MRD
p— 13
e MRD
AQ RAQ
1 RA1

I

resetting {/O mode of each port.

1Ca-6/8
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Fig. 34 Digital-A unit control rogic diagram

AT o
AUTO/THRU _f— @ ATI ATLNT @
I—O/ Oo—
T®
15v _1__® ATE RL101 : [ @
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E o b R ®
3 AT BAND ® f l@
® 2 DATA
S > 201 CONTROL UNIT
L 2 (WRC, ATO-3) TRQ  TRATooweR DOWN] =
- = ATS °
= N\ (50W) 2
O—» (<] 2 b
J;OATT Z [ ATsTART ,
PULS
TRQ 40—50us \
ATV
TV — — — — +®
° e |
8 .
F. e E 2 1
mal £ 3 §5 4
gy}
EC c
(23]
ATV @
_J
L _

Fig. 35 Power control and AT unit

U

AT switch —» AUTO

ATB output - LOW

AT UNIT RL101 - ON
ATT switch — 1 push

‘AT start signal out

TRQ) (AT STBY signal)
TNQ} ~ Hi level

e LCD DISPLAY
"ANTENNA TUNER"
“AUTO TUNE READY"
® TUNE LED— Light ON
® MODE LED - Light OFF
e POWER - 50W

STBY SW—SEND
o TV - Hilevel

o LCDDISPLAY
[“ANTENNA TUNER TUNING === 1!

e TUNING

® TUNOK

TRQ
TNQ
* LCD DISPLAY

l “ANTENNA TUNING FINISHED

} — Low level

TX READY"
@ MODE LED - Light ON
¢ TUNE LED - Light OFF
* POWER — 100W
STBY SW—~ REC

OP. ROM/18 ) Chip select signal 2 to OPTION ROM

Chip select signal 3 to outside connection

Status signal ! of Data buss, at o

Data latch signal 1 to 1C18, effective at f

Data latch signal 2 to 1C19, effective at _f—

Status signai 2 of’ Data buss, at —LI— .
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+ 16V

oN

OFF;
d

Notch LED

Notch

TS-9403

WIDE
to Digital 8 unit
s
+18V - — 10 IF unit
SW UNIT A SWUNITC Mode control signal ~ tActive low)
—— S
Refer to Fig, 29
l At Ao o | ° for these signal
| !
NAR LED tight ON : OV 15V > l
OFF :25V ) i
SWA -~ | ;
wipg , FSK.CW. (use)— |
AM MODE L |
15G ‘ I DIGITAL B UNIT
FSG i
WG
MODE DATA e
Mode [ MD2 TMD1 [MDO — T T
uss 1o Lo 1o Uss |0 [0 | o
s |0 |o |1 T e
¢ =
ow o [+ ]0 Uss
cw o (1 e
x
FsK 0 : :J ABC GND | £ | Mode information data FSK o 1 1
AM : < : l Mode data } J J ; | s M 7 7 o
M Ne g s e | B 3 (Mo-1) T T o T
MDO-3 [
MSL I “3, 1C BCD to Decimal Decoder/Driver o T T2 o T
| WA, 7 15 |1 |1 [1 o
i Z£1 Band information data 35 | 1 11 40 |1
I | ] 7 1 1 o |o
HOL | H . oon 10 116 L1 [
A =" 9 |2 A 14 1 o110
18 110 o0 |1
4 21 i 1o o0 |0
> W 246 [0 | 1 [ 1 |1
28 o [1.01 o
. 29 o {1 |0 |1
Fig. 36 Keyboard ass’y
}
@ ) 2 o < ~| vms
@leo s @4 : 8
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e [ 0 QO °|',—' >] J— )s._
—1- =
+18Y o L B ~ E‘ v
¥l f N
¢ EE e Bl &l = Mode select
‘& <
& || HEIRS for DET out
@ laz|h < 2l
D412 1209|1= z 7] Q409 0408
FSG t = = CAR3 swching 088 LD Fve
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i C 3
| FI2
% [x
D41 asoz LT l'__'—l = D409
LsG CAR4 2 WG
I Losc 1 < TX : CW)
eVl H ZIS - 1
al) 1T 141
1=l | SI7| T |
D410 401 ST o108 =1 Lo 0408 D407
use T ax:am AMG
3
8125 (USB, LSB, AM, FM)
MIC AMP + 8
2 &l FSG
D41S Qe 3 L CW, FM, ATSTBY) (Ts)s(é)FSK‘ Q407
cWG CARp LsG
w0
EI —: D98 od D94 USG
RX 3rd MIX switching
Iz 58
D414 aaos L=J > b S § < Z
a
i 2 oy
. S 8 Ew TX 15t MIX
2 — e switching
a
{CW, FM, RX, AT-STBY) | Fitersoee | >
iS— ooz} 0% et ass)
o — J— —_——
v Q404 e -1 CAR1 switching
AMG | Arv for
i~
g ol =
— § g [=]
= v = J
| T :
S| b T y
AR 1
¥t ol ot ol ot o} ot b ot o IF UNIT
I — . 5y _._40 58 Y —_ __SS_
© @ o ® 4 0o 92 ¢z 835
ZZE E 2 %% 352 2 8
- s °
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DATA

Fig. 37 Mode selector signal bfock diagram
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CIRCUIT DESCRIPTION

: BPF cover range

—| e o|lo|lo|o|lojolo|o|olololo|o
ol 000000000001,111111000000000000001%1111111111111111111111.11111
Z|<
M il Il Al ot Bt Bl B A A R Rl ASd R R ERd IS RS RS RSN RET 2 RS K] ST RTRETRCT ST R R o R R Rt I I (PSR ) (R () R Uy N G () [ D) [ YUY (PN DU Y N S (NN DR
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Table 20 Frequency control data
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SEMICONDUCTOR DATA
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FTD-7155 (LCD unit V1)
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SEMICONDUCTOR DATA

"__—_! - AT T Tt T r T T T T T T T T 51 §2 $3 $4 85 s6
,F LOCK_ 1 | Ivro A 4 veo i I'MEMO '|8I| RIT ‘l xit | F.LOCK VFO-A  VFO-A VFO-8 MEMO ] RIT  XIT
¥ul —IH 7 ,3.. g DH O alg | [__71 1'7 I_I 1 I_I ] 'I_l
, -Il -ll'— ouu oL o||L_I.|,KHz||_L.'1|bKHz | L_I _ _’ [ @ b h@
D S ! My L
I o 2°° | 300 11 400 ji 500 B _‘5°ffl:' e a 890 ‘I{. ?0‘: e ! 100 200 300 400 500 600 700 800 9oo 1000
1I||“lH[lIIHIIInHIIIHHIIIHIIIIl”IIIIInllHH“IIIIIUIHHI] ! IHHIIHHHHHHHHHHH||H||||[||I]HH|I|H
Ty
11-BT-05Z (SW unit-M V1)
. —
e ] LS | ‘_—:S Q |_—S Q LS Qb
T F—T Q c = c = =
]N<8 w —»;elo ,——;elo ——g 1 D Qﬂ - D Q-—I T Q_l @
BJEjEqayenenals
OQ— CHK GND OUT M3 M2 Mt VCC IN
HD10551 Terminal
ECL/CMOS
LEVEL
CONVERTER
DG G 3 0,
GND VCC M1 M2 ouT M3
HD10551 Block diagram (PLL unit IC5, 11)
Symbol Value Unit Divid CHK M1 M2 M3
Vce 8 A\ 1 pin 6 pin 5 pin 4 pin
Vin 8 \Y 1/10 GND Vee Vee GND
PT 350 {at 75°C) mw 1/11 GND Vee Vee Vee
Topr —30~ +75 °c 1/20 GND GND Vee GND
Tstg —55~ + 125 °C 1/22 GND GND Vee Vee
] 1/40 GND GND GND GND
HD10651 Max. rating 1/44 GND GND GND Vee
14-Bit Shift Register I
. I ERRRRERERRARR
- " 148 Lawen S L Symbol Value Unit
ENTIERIRRERES — " Voo | oswswm |V
osCin—2 i 14-Bit +R Counter Detect Vin —05to VDD +0.5 v
1
08Coyt —— ¢ — | 1 O mA
nerou 14 j Eogi‘c ! PDA 5. poout : % A
t] LIS TA ~40 to + 85 °C
® % 7B BN o8 135 o Tstg —65 to + 150 °C
v
IREEEEEA N RN EEEE RN . .
et 08It MC145158P Max. rating
Latch H Latch ] 12 Wodutus
o e Pteteer tittettttl
Data St 10-8it S/R

| l :I
| 7-Bit S/R
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MC145158P Block diagram (PLL unit 1IC17)
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SEMICONDUCTOR DATA

X1 X2 ’ INT1 INTO/POO SCK/PO1 SI/PO3

l l 1 1SI/P021
cgggz cLocK TIMER/EVENT INTERRUPT SERIAL B
c CONTROL COUNTER CONTROL INTERFACE

o I T Lwwil 40
4 @ iﬁ TOUT —

[ PROGRAM COUNTER (12) |

T\

PORT 1
BUFFER 4 P10—-P13

PORTO
BUFFER <z::l POO—P03

PORT 2 P20—P23
LATCH 4 )PSTB/P20
BUFFER PTOUT/P21

PORT 3
LATCH | 4 P30-—-P33
BUFEER

[ A (4)

GENERAL REGISTERS

SO ILITT T

; DWW | E@
i ! PORT 4
ZEQ%GxR:g: _llyéEMORY - H4) | Li4) <‘L__> LATCH <L;—_|j4> P20_P43
LN INSTRUCTION STACK POINTER (8} BUFFER
_/ DECODER
PORT 5
LaTcH K 4 ) P50—P53
BUFFER
cL ¢
PORT 6
f t DATA MEMORY
SYSTEM 224 x 4 BITS LATCH 4 P60—P63
STANDBY BUFFER <:::>
cLock CONTROL
GENERATOR
PORT 7
T l LaTcH K 4 ) P70-P73
cL1 o2 VDD vss RESET || BUFFER 4

1PD7508G-650-00 Block diagrarh (SW unit (L) 1C1)

(3]
-<
N
>
»
—<

g S| t{F|TITYITYITYT
) 3
O | ECEe
38 .
O P22 .
. i—O P21/PTOUT

36 p—
——»O P20/PSTE

‘ o ne
34
- u PD7508G-650-00 33—0 X2
Vpp O— . E_O VDD
NC O—E- j—-0 X1

NC o—;
P73 Orste—omnd
RESETO—&
NC o———:—
CL1 O———nl
ne O0—]

9 3t "
CLzo—T)— . TOVSS 1 2 3 4 l S5 I 6 I 7 l
INT1 O—nt fst—mO P43 .
POO/INTO O :; ‘ ;z 5 NG 1A 1Y 2A 2Y 3A 3Y VSS
PO1/SCR Oa—ml a0 P42 : TC40HO004P (DG-A unit IC15)
NCO—13— —27——-ONC
' S I I CY E S A B N Y v
l i l Symbol Rating Unit
2gzBelBEEfEiz . VDD Vss—0.65~Vss + 10 v
e e : VIN Vss—0.5~VpD + 0.5 \%
uPD7508G-650-00 (Top view) » VouT Vss—0.6~Vpp + 0.5 \
‘ 1IN £10 | mA
PD 300 (DIP)/180 (MFP) mw
Totg —65~150 °c
Tsol 260°C - 10sec : i

TC40HO04P Max. rating
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SEMICONDUCTOR DATA

C

A1l Ot—

8 BIT 1 40 —»0 A10
DATA BUS A12 Oa—ri 2 39 —=0 Ag
A13 O-—— 3 38 |——»0O A8
DATA BUS A14 Qa— 4 37 —=0 A7
CONTROL A15 Q-a—1 5 36 —»=0O A8
b O——sl 5 35 |0 A5
D4 O-a—f 7 34 f—w=0 A4
INTERNAL DATA BUSY ALU D3 O<a—{ 8 33 —=0 A3
INSTRUCTION DS O-a—w=f 9 32 |—=0 A2
DECODE D6 O-a—sf 10 3t —a0 At
Q <E:‘Pu U +5Y O] 11 30 |0 A0
13 CONTROL > REGISTERS D2 O=a—{ 12 29 p———0 GND
CPU AND D7 Oe—e=i i3 28 —»0 RFSH
SYSTEM CPU
CONTROL CONTROL DO Ce—wy 14 27 |——=0O W1
SIGNALS D1 O-a—~{ 15 26 j-a——-~OC RESET
INT O—w= 16 25 l4——O BUSRQ
ADDRESS NMT O—ami 17 24 «——0O WATT
CONTROL HALT O-w—o 18 23 }—»0O BUSAK
MREQ Owe—— 19 22 |—=0 WR
16 BIT —
+5V GND ¢ UADDRESS BUS TORQ O=w—-| 20 21 b—»=0O RD
LH-0080A Block diagram {(DG-A unit I1C1) LH-0080A (Top view)
MAIN RFG SET ALTERNATIE REG SET INTERRUPT | MEMORY
VECTOR REFRESH
ACCUMULATOR FLAGS ACCUMULATOR FLAGS ] R SPECIAL
A F A F, GENERAL INDEX REGISTER X 'I;URPOSE
B c B c PURPOSE INDEX REGISTER IV EGISTERS
2 E D E REGISTERS STACK POINTER SP
H L H L PROGRAM COUNTER PC
Terminal 3 . Terminal
Terminal Function Terminal Function
No.| Name No.| Name
1 Al1l 3 21 RD Read strobe output
2 A12 22 WR Write strobe output
3| A13 > Address bus 23 | BUSAK | Not used
4 Al4 24 | WAIT | Not used.
5 A15 J 25 | BUSRQ | Not used.
6 ] Clock input approx. 2.5MHz 26 | RESET | Reset input {active : L)
7 D4 h 27 | ™M1 | Not used.
8 D3 28 | RFSH ;| Not used.
Data bus
9| D5 j 29 | GND |GND
10 D6 30 A0 A
11 + 5V Power supply 31 Al
12 D2 32 A2
13 D7 33 A3
Data bus
14 DO 34 A4
15 D1 35 AB Add b
— - res
16 | INT | Interrupt input 36| A6 f s bus
17 MNI External control interrupt input 37 A7
18 | HALT | Not used. 38 A8
19 | MREQ | External access. signal output 39 A9
20 | TORQ | Not used. 40 A10 J

38

LH-0080A Terminal function
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SEMICONDUCTOR DATA

o1 08
* ? vep ] 1 N 28| ] vee
— A12 2 27| | FaM
(E - Qutput Enable o " E j
CE —»i Chip Enable tput Buffe
PO —»] Cirlr?uitna [ uted " A7 E 3 26 j NC
ae [ | 4 25| | A8
i as [ | 5 4[] A9
Data Input Buffer Do :
Program Control : Ad I: 8 23 j A1l
D7
t T a3 [ ] 7 22| | GE
o o8 a2 ] s 21 [] ato
o ¥ - lvo s+ L at | o 20| | ¢E
A4 H ‘ Column Decoder I[ Yi1 Column Gate AO E 10 19 :J o8
or [ n 18 [] 07
X0 65,536
2‘:’2 : Low Decoder : Sell Matrix o2 [ ] 12 17[ ] oe
1 X255 ? o3 [ | 13 16 ] 08
1 GND 14 15 04
Vee Vep GND [: :]
MBM2764-30 Block diagram (DG-A unit 1C2) MBM2764-30 (Top view)
Symbol Terminal Name Symbol Terminal Name
AD—-A12 | Address input Vpp Program power supply
01-08 Data output (input) Vee Power supply (+ 5V)
CE Chip enable GND Ground
OE Output enable NC No connection
PGM Program input-output enabie
MBM2764-30 Terminal name
Al0O— ' -—O vce a1 4 ~ 24 [ ] vee
Address Low Memorial Area ——0 GND A6'l: 2 23 j A8
Buff Decod 1
uffer coder 128x16x8 A5 E 3 22 :l A9
Ad O] Ad E 4 21 :] WE

TCSB as[ ] s 0] ]oE
' a2[]s 19 [7] at0
A3 O—— Address 1/0 Gate I: 8 %
Buffer Column Decoder Al 7 -CS
A0 O : :
T no[]s 17 [ ] vos
csB
wor [ @ 16 [ ] vo7
OE O—— Input Input Buffer :
WE O | Buffer Output Buffer [ CSB 1oz [} 10 15 | ] 1/06

1/03 [: 11 14 :] 1/05
TCSB l

GND [ 12 13 [ ] /04
cs o1 /o8

MB8416-20LP-GRA Block diagram {DG-A unit IC3)

MB8416-20LP-GRA (Top view)

Symbol Terminal Functions Symbol Terminal Functions
A0-A10 | Address input WE Write enable
1/01—1/08 | Data input, output Vce Power supply (+5V)
CS Chip select GND Ground
OE Qutput enable NC Not connected.

MB8416-20LP-GRA Terminal name
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IS-940S

SEMICONDUCTOR DATA

N

‘ PA3 [] 1 u4o'_'JPA4
- Gr?xup . Sor?tuXA Input PA2 [ 2 39 [ Pas
Control <: <:> © PAC~PAT pat [] 3 38 [ a6
pac 1 4 37 [] pA7
_ Group A fnput FD[] s 36 [] WR
§ Bit <:> High (4) Output =
DataB | 4| Internal Data Bus PC4A~PCT cs[] e 36 [ ] RESET
Data Bus Bus
Do~ D7 <:> Butfer nput GND [ 7 34 [] po
T e =k s [ o
: PCO~PC3
] inferior (4} o A ] 9 32 [] b2
— I pc7 [] 10 31 [Jo3
e Group <—_J Group B O pce [ 11 30 [ s
WR O Read > B <':> Port g %3 SESTJ;B7
Al O Write Control B T pcs [] 12 29 [ ps
A0 O] COTTO! A pca [] 13 28 [] D6
RESET O—= pco ] 14 27 [] b7
pc1 [} 18 26 o8 ~
@-go____? pc2 ] 16 25 [ ps7
Terminal name rca [ 17 24 [ pB6
DO--D7 : Data bus {each direction}  AD,A1: Port address Peo [] 18 23 "] pPB5
CS: Chip select PAO—PA7 .:. Eortg.input, ou;cpu;c P81 [] 19 22 [] PB4
7D | hesd control PO0_FCT  Port G input, oetiut pez [} 20 21 [ ves
WR : Write control .
1/PD8255AC-5 Block diagram (DG-A unit IC4—6) HPDB255AC-5 (Top view)
Terminal R X Terminal .
Terminal Function Terminal Function
No.| Name No. | Name
1 PA3 Display tube grid drive signal G4 21 PB3 Segmenf data b/VFO A/P2
2 PA2 Display tube grid drive signal G3 22 PB4 Segment data ¢/VFO B/P3
3 PA1 Display tube grid drive signal G2 23 PB5 Segment data d/RIT/P4
4 PAO Display tube grid drive signal G1 24 PB6 Segment data e/XIT/P5
5 RD Read strobe input 25 { PB7 |Segment data f/—/P6
6 CsS Chip select input 26 Vee + BV
7 GND GND 27 D7 h
8 A1l Address signal input 28 D6
9 A0 | Address signal input 29 | DB
10 PC7 }Segment data control bit % b4 >~ Data busk
RA PC8 31 D3
12 PC5 Display tube grid drive signal G10 32 D2
13 PC4 Display tube grid drive signal G9 33 D1
14 PCO Analog data P7 34 DO J )
15 PC1 Analog data P8 35 | Reset | Resetinput (Active : H)
16 PC1 Analog data P9 36 WR Write strobe input
17 PC3 Analog data P10 37 PA7 Display tube grid drive signal G8
18 PBO Segment data dp [ 38 PAB Display tube grid drive signal G7
19 PB1 Segment data g 39 PAS Display tube grid drive signal G6
20 PB2 Segment data a/MEMO/P1 40 PA4 Display tube grid drive signél G5

Note) Each data of pins 20—26 is choosen by the three types data of pins 10,11.

40
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SEMICONDUCTOR DATA

TS-940S

Terminai N ) Terminal
Terminal Function Terminal Function
No.| Name No. | Name
1 | PA3 |ATS3 21 PB3 . | DA3 PLL data for MN6147 bit 3
2 PA2 . |ATZ2 AT band data 22 PB4 CLO HET 36M PLL clock
3 PAT = | AT 23 PB5 CL1 Main loop 10Hz PLL clock
4 | PAD’ |ATO 24 | PB6 |CL2Mainioop 10kHz
5 RD. Read strobe input 25 PB7 CL3 Main loop 500k
6 CS Chip select input 26 Vce + 5V
7 GND.. | GND 27 D7 3
8 Al Address signal input 28 D6
9 AQ | Address signal input 29 D5
10 | PC7 * |PLD Main loop 500k PLL data 30| D4
11 | PC6 | PLE Main loop 500k PLL latch enable 31| pa | Db
12 PC5 . | CL5 CAR PLL clock for 71.6MHz 32 D2 /
13 PCA CL4 CAR PLL clock for 456.5MHz 33 D1
14 PCO - | VBT Cord SW select output 34 DO J
15 PC1 SPL Cord SW select output 35 | Reset | Resetinput {Active: H)
16 PC2 SPH Cord SW select output 36 WR Write strobe input
17 PC3 BLK Blamking puse 37 PA7 LP2
18 PBO DAO bit 0 38 PAB LP1 LPF Band data
19 PB1 DA PLL data for MN6147 bit 1 39 PAS LPO
20| PB2 |DA2 B bit 2 40 | PA4 |WRC AT Band data
Terminal function (I1C5)
 Terminal ) . Terminal
> Terminal Function Terminal Function
No.| Name No. | Name
1 PA3 | N/W, Narrow, wide output 21 PB3 Lock indicator output
12 PA2 ML2 22 PB4 SW select output A
-3 PA1 ML1 Mode LED output 23 PB5 | SW select output B
4 PAO MLO : 24 PB6G SW control output
5 BD Read strobe input 25 PB7 RIT Clear pulse
6 TS . | Chip select input 26 | Voo |+5V
7 GND |GND 27 D7 h
8 Al Address signal input 28 D6
-9 A0 Address signal input 29 D5
10 PC7 ) 30 D4 \ Dats bus
11 PC8 31 D5 :
12 PC5 32 D2
13 Pca LSW data input port 33 D1
14 PCO 34 DO )
15 PC1 35 | Reset | Resetinput (Active: H)
16 pC2 36 |. WR | Write strobe input
17 PC3 J 37 PA7 Buzzer pulse
18 PBO TX standby output 38 PAB Band data
19 PB1 Split LED output 39 PAS VC1i }
VCO select output
20 PB2 AT start pulse output 40 PA4 VCO

Terminal function (1C6)

i
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Output

Inhibit input

INH

Select input

SEMICONDUCTOR DATA

[§-9403

~

17

\

12

5.616,5,5,6/6.615,6,6,5,6/6168,

Voo

19
21
22

Di D2 D3 |SA SB SC SD

LC7800 Truth table

Input
€2 C3|Do Di

C1

C0

02

Data input
B3

B2

: don't care

A2 A3 |B0 B

LC7800 Equivalent circuit (DG-B unit IC109—111)

03

. H level/O : L level/*

Al

{Note) 1

A0

=
%
Sc
5
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PARTS LIST TS-940S

Soldering procedure for the tip condenser

® Tools and materials

Soldering iron

Slit tip

Solder {Silver solder or low temperature solder)

Pincers made of bamboo

Hot plate or drier

Soldering procedure

1) Pre-heat the surface of tip condenser up to around
150°C with the hot plate or drier.

2) Put the solder on the tip of soldering iron.

3) Hold and place the tip condenser on the installation
place with the pincers made of bamboo.

4) Solder one end of the tip condenser using the tip of
soldering iron.

5) Solder the other end similarly.

Caution

1) Flatten the solder on the pattern where the tip
condenser is to be installed. Do not swell it.

2) Length of soldering time : :
In case of silver solder : Within 6 — 8 sec.
In case of low temperature solder : Within 3 — 4 sec.

280°C.

Tip of soldering iron
x%
i [ b
o) X

Note: |f you damage the silver plating on the ends of the
capacitors, they should be discarded as they are no longer
capable of performing correctly.

Use care when soldering. Liberal use of additional flux will
ease the task of solderirig.

CAPACITORS CC 45 TH 1H 220 J CC45 Color* e Capacitor value 1 0 3=001uF
1 2 3 4 5 6 =
01 0—1DF __2__2_9_=22pF
1=Type...... ceramic, electrolyic, etc. 4 = Voltage rating 10 0=10pF 4 T X
2 = Shape ...... round, square, etc. 5= Value 1st number | Multiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
e Temperature Coefficient 1 0 2=1000pF = 0.001uF
1st Word C L P R S T U 2nd Word G H J - K L
Color* Black Red |Orange | Yellow | Green | Blue | Violet ppm/°C + 30 £+B60 | +120 | £+ 250 | £ 500 . .
° 0 80 | =150 | —-220 | 330 | —470 | ~750
pem/ C Example CCASTH = —470+ 60 ppm/°C
o Tolerance
"{Code C D G J K M X Zz P No code Code B [ D F G
(%) [£025] 05 £2 t5 £10 | £20 | +40 | +80 |+100 |More 10uF—10~+50 {PF) | 0.1 [£0256 |05 | =17 +2
20 | -20 | -0 |5 4.7uF—10~+75
Less than 10 pF
e Rating voltage
2nd
word
A B o D E F G. H J K \Y
st
word
0 1.0 1.26 1.6 2.0 25 3.15 4.0 5.0 6.3 8.0 -
1 10 12.5 16 20 25 31.5 40 50 63 80 35
2 100 125 160 200 250 315 400 500 630 800 -
3 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 -
e Chip capacitors Dimension
£ SL1HOO Dimension code L W T
(EX)_ 2= :_: £ =1 £==3 — 2 — Refer to the above table.
F Tt x Empty 5605 50056 |Llessthan 2.0
! ((2: )3 (i:H gH u.?snj) E 32:02 | 16£02 |Lessthan1.25
ek rm f EVHGoD 2 F 2.0£0.3 125%0.2 | Lessthan 1.25
(EX).—_;; o mmgosg =y
1 2 3 4 5 6 7 Dimension
(Chip) (B.F) 1= 'l:ype ..... ceramic, electrolytic, etc. | Dimension code L w T | Wattage
o Chip resistor {Carbon) © 2=Shape ...... round, square, etc. £ 32+02 | 1.6+£0.2|0.57 2B
(Ex)f0 73 € 828000 3= Dimension F 20:03 |1.25:02]045| 2A
—: = T ._\: r_{ _\_—J E 4 = Temp. coefficient
1 2 34 6 6 7 5 = Voitage rating Rating wattage
{Chip) (B, ’;: | ) ;3 - ¥2::fance Cord | Wattage || Cord | Wattage || Cord | Wattage Dimension
e Carbon resistor {Normal type . on 11 10w | 26 T aw 1 3a o V j.:r
EX)=S =3 i 28 |1 8w 2H | 12w [[3D | 2w ey
¥ ra By 2C |1 6W w
1 234 85 6 7
Note : 3) Keep the temperature of tip of soldering iron below
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'$-0408 PARTS LIST

N : New parts

SEMICONDUCTOR ’ » : Please note that parts are sometimes nét in stock and it.takes much time to deliver.
Item - |one Part No. ftem e Part No. ltem = |ore Part No. ltem 2o, Part No.
Diode 1N60 LED LNG6(S) FET 2SK30A(GR) SN74LS32N
: 1N4448 _|LNo1201C | 258K30A(0) SN74LS73AN
181007 LNO1301C : 25K125 ‘ SN74LS90N
151555 LNO1401C 2SK125P - SN74LS138N
181587 LT8001P 2SK192A(GR) SN74LS139N
182588 §G238D 2SK192A(GR)=J SN74LS145N
1SS99 : SN74LS175N
185133 Sarge DSA441LA 3SK73(Y) SN741.5245N
GM-38B absorber SN74LS374N
MC911 Thermister 25D29 ICc BA718 - | SN74S10N
MC921 112-103-2 BU4001B SN74S112N
MC931 112-501-2 ) SN16913P
Mi204 112-503-2 HA1368
S15VB10 5TP-41L HD74L8138P TA78LO0BAP
uosB : . HD741LS245pP TA7140P
Display tube { N |{11-BT-05Z HD74L5245WP TA7302P
D.B.M, ND487R1-3R ’ N | HD4410 N | TC40H004P
LCD N |FTD-7155 N |HD4478 : . TC4001BP
Varistor MV-203 HD10116 TC4011BP
STV-3H{0,Y) ||Photo TR ON1110 HD10125 TC40278P
SV0O3YS PN126S HD10131 TCA040BP
. N |HD10551 TC40498P
Varactor 18Vv123 TC4073BP
 Digital TR DTA114ES LC7800 TC5065BP
Voltage 1SV54GC DTA124ES LM358P TMP8255AP-5
variable 1SV 149A N | DTA1T43EF
C N |DTA143ES | MBL8256AP-5 uA7818UC
Zener BZ-192 N | DTA143XS M741.S32P - | uPC78LOSA
diode.. BZ-320 DTC114ES MB4459L uPC78L08A
BZ-350 DTC124EF MB4561P uPC577H
MTZ3.0J8 DTC124ES MB3614 . 4PC1037H
MTZ3.6JB N |DTC144WS ’ MB8416-20LP-GRA uPC7805H
MTZ3.9J MBM2764-30T2 #PC7812H
MTZ3.9J8 TR 2N5885 MC74HC157N uPC7815H
MTZ4.3J 2SA950(Y) MC1723C uPD8255AC-5
MTZ5.1{A B) 25A966(0) MC10116L
MTZ5.1JA 2SA984K(E) MC10125L Micro- LLHOO80A
MTZ5.6J 2SA1015(Y) MC10131L processor 4PD780C-1
|MTZ5.64A 2SA1048(Y) MC14077BCP N | uPD7508G-650-00
MTZ5.6JB 2SA1049(GR) MC14569BCP
MTZ6.2JB 2SA1115(E) N | MC145158P
MTZ6.8J . 25B861(C) MN6147
MTZ9.1d 28C496(Y) - MNB147C
MTZ9.1JA 2SC1907
MTZ9.1JC 25C1959(Y) NEG55P
MTZ10J 25C1973(T) N | NE556N
MTZ10HA,B) ‘ 25C2053 NJM2901
MTZ10JC 2SC2075 NJIM2903D
MTZ11JC S 25C2120(Y) NJIM2904D
MTZ12J ) 2S8C2235(0) . NJIM4558S
MTZ12JC 2SC2274K(E)
MTZ16J(A,B) 25C2458(Y) PST518A
MTZ16JA 25C2459(BL)
MTZ16JC 2SC2668(Y)
MTZ18JA 28C2787(L)
| MTZ184C 28C3113(B)
MTZ20J 25D880(Y)
MTZ20JC 2SD1266(P.Q) |
MTZ24JD 2SD1406(Y)
MRF422
MRF485
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TS-940S GENERAL

FARTS NO. NOTE NAWE & DESCRIPTION i qTY REFERENCE NO.
AQ1-0988-01 Nx| METALLIC CASE UPPER
A01-0989-11 Nx WE

BU40018 c.M0S IC 3-INPUT NOR X&{ 1 | IC .102
B03-0525-04 SWITCH MASK 1
B03-0539-04 TCH MASK POWER, TIMER 1

; ] FRONT GLASS
B10-0674-04 FRONT GLASS  LCD ‘ 1
B 26 LIGHT GUIDING PLATE METER 1

: 0
i > 0 & SEKM
840-3572-04 MODEL NAME PLATE TS-94X X
B42-1729-04 PLATE”WITH ANTENNA TUNER® - 1
B42-1739-14 VOLTAGE IND' PLATE:120V K 1
- OETAGELIND

Nx fe)

B42-2389-04 ADJ SEAL  SIDE-TONE/BUZ/MONI T . —
B42-2390-04 ADJ SEAL CAR BALANCE 1
B42-2391-23 TS-940S.HF_TRANSCEIVER _ KMT 1
543-1046-04 BADGE RI0

B46-0415-00 USER & WARRANTY CARD
B48-0443-04 LABEL FOR PACKAG .

INSTRUCTION MANUAL
INSTRUCTION MANUAL

CERAMIC

SARGE ABSOBER

DIN RECEPTACLE 6P ACC1

-DIN RECEPTACLE 7P REMOTE

DIN RECEPTACLE 8P X.VERTER
I Ui €

BRCACCESSARY:
KEY,PHONE

E11-0404-05 PHONE JACK 2] J 101,108
E11-0410-05 PHONE JACK EXT sP 1|4 107
E13-0101-05 RCA JACK RX_ANT,RTTY- 2 |9 103,106

PARTS NO. NOTE NAME & DESCRIPTION aTyY REFERENCE NO.
£18-0351-05 3P AC SOCKET g T3

E23-0015-04 LUG PLATE ‘ : 3
E23-0043-04 EARTH LUG ANT 1

AC CORD ASS'Y
AC CORD ASS'Y

F15-0656~14 SWITCH MASK
F15-0657-04 FILTER

SH
INSULATING BOARD
INSULATOR

N REKND
SPRING FOR -KNOB VBT
*CUSHION
CUSHION (A)

8: SHIO!
G13-0819-04 CUSHION
653-0510-04 PACKING
G53-0511-04 PACKING
G

CARTON (INSIDED
CARTON (INSIDE)

(0,

H10-260
H10-2603-02
H12-0491

J02-0049~14 FO0T REAR
J02-0423-04 FOOT FRONT(OUT SIDE)

~N o

PARTS LIST TS-8408
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S-8408 PARTS LIST

46

PARTS NO. NOTE NAME & DESCRIPTION eTY REFERENCE NO.
J02-0424-04 FOOT FRONTC IN SIDE) 2

J02~0426-05 FOOT SMOLL TYPE 4

413-0033-15 1 F 101

J32-0767-04
J32-0789-04

27-043
K27-0435-04
K29-0738-04
5
K29-3036-04
K29-3038-04 n

N14-0509-05
N14-0512-05
N15-1026-46

N30-2604-45
N30-2604-46

N20-3004-46
N30-3006-46
N30

N32~3006-46
N32-3008-46
N33-3006-45

FUSE HOLDER
0

STUD & BOSS (STICK TYPE)
STuD & BOSS MOTOR

PUSH KNOB

PUSH KNOB TIMER
PUSH KNOB SEND/REC

SEMS SCREW M3X10
SCREW M&X4 HANDLE
MOTOR

NUT GND
SPEED NUT SLIDE COVER
FLAT WASHER M2.6

PAN HD SCREW M2.6X4
PAN HD SCREW M2.6X4

AN HD SCREW M3X4
PAN HD SCREW M3X6
AN_HD SCREW M3X14

FLAT HD SCREW M3X6
FLAT HD SCREW M3X8
ROUND FLAT SCREW M3X6

N87-3006-46
N87-3010-46
N87-3012-46

§31-1407-05
$40-2418-05

TC4001BP
T07-0221-05
T42~0302~05

X43-1500-00
X44-1660-00
X45-1400-00

X53-1420-11
X54-1690-01_

PARTS NO. NOTE NAME & DESCRIPTION QTY REFERENCE NO.
N35-3004~45 BIND SCREW M3X4 1
N35-3006-41 BIND SCREW,SUB PANEL 4
N35-3006~45 BIND SCREW M3X6 : 2

TAPPING SCREW,FOOT
TAPPING SCREW M3X10
TAPPING SCREW FINAL UNIT

SLIDE SWITCH
PUSH SWITCH

C.MOS IC
SPEAKER
DC MOTOR

AVR UNIT
RF UNIT
100W FINAL UNIT

FL
CONTROL UNIT

_RIT E
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CKA5F1H1057

SW UNIT (X41-1600-00)

PARTS LIST TS-940S

PARTS NO.

NOTE

NAME & DESCRIPTION

QTY REFERENCE NO.

CC4SCH1HR20J
CC45SL1H330J

CS15E1A100M
E)

DTC124ES

E23-0512-05
E40-0273-05
£40-0274-05

£40-0673-05
E40-0773-05
E40-0873-05

J31-0502-04
J42-0428-05

L?77-1256-05

MC911

RS14AB3A180J
07-05

R1
R19-3413-05
5

8402-05

CERAMIC
CERAMIC

CERAMIC
TANTALUM

DIGITAL TR
DIGITAL TR

D 0

TERMINAL
MINI CONNECTOR
MINI CONNECTOR

Q)

MINI CONNECTOR
MINI COQNNECTOR
MINI CONNECTOR

COLLAR
BUSHING

PC BOAD
PC BO

o

~~

METAL FILM
POTENTIOMETER

10 OHM 1/2W
18 OHM 1w
300¢(8B)>

SLIDE POT.

POTENTIOMETER

POTENTIOMETER
ENT:EOMET:

470K(B)

10K (A) ,10K(B)

100K(CIX2
<

R
E
w
w

R 2, 3
1 R 12
R 10

§29-1434-05
§29-2410-05
$§31-2412-05

§40-2439-15
$40-2440-15
$40-2453-05

‘ROTARY SWITCH

ROTARY SWITCH
SLIDE SWITCH

us

PUSH SWITCH
PUS

R90-0515-05 RESISTOR BLOCK 10K OHM X4 2 18 4s 6
R90-0534-05 RESISTOR BLOCK 10K OHM X5 1 I8 5
R90-0545-05 CAP. BLOCK 0.001 X4 1 e:] 3

PARTS NO. NOTE NAME & DESCRIPTION arTy REFERENCE NO.
R90-0546-05 CAP. BLOCK 0.01 X7 1 1B 1
R90~0585-05 N DIODE BLOCK 151555 X5 1 1B 7

17, 18, 19

4r 5, b, 7,

S 26

30, 31, 32
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[S-940S PARTS LIST
-AVR UNIT (X43-1500-00)

PARTS NO. NOTE NAME & DESCRIPTION QTY REFERENCE NO.

BZ-320 2ENER DIODE 32V 1 D 3

E
CEQ4W1E220M ELECTRO . 22 25v 1 3 13
€90-0858-05 ELECTRO 2200 50V 2 [ 3, 4
£90-0859~05 ELECTRO 2200 35V 1 < é

£40-0873-05 . MINI CONNECTOR 8P
F05-1534-05 FUSE 15A F 1

TENE! D g 4

MTZ9.14A ZENER DIODE .9.1V 1 ] 9

RCOSGF2H561J RES. SOLID © 560 OHM 1/2W 1 R 21
B

RS:

R92-0620-05
SV03YS

RF UNIT (X44-1660-00)

PARTS NO. NOTE NAME & DESCRIPTION Ty REFERENCE NO.

N .
CC45CH1HO10C CERAMIC ir 50V 1 < 106
CC45CH1H101J CERAMIC 100

CCA5CHINSG60J CERAMIC SOV 1] ¢ 0
CC4SRH1HO10C CERAMIC 1P 50V 1]¢ 89
3 96,154,155

ER: 0
CC45RHIH1O00D . CERAMIC 10P 50V 5 c S0, 52, 64, 93,138
. . 1 137 .
CC45RH1H120J CERAMIC - 12p S50V 3 [4 142,143,147 .
T K

G CER (] 01

CC45RH1H220J CERAMIC 22P S0V 2 4 144,148
CC45RH1H221Y CERAMIC . .-220P s0v 2 c 25, 27
CC45RH1H270J CERAMIC 27P SOV & [ 58, 62,139,149

CC4S ERA i
CC45RH1H680J CERAMIC c 38, 45, 63
CC45RH1HB20J CERAMIC [+ b4, 46

CC45SL1H020C CERAMIC 104

CC45SL1H2204
CC455L1H3304
CC4SSL1N331

CC45THIH220J CERAMIC 22F SOV 1] C 146
CC45THIH270J CERAMIC 27P 50V 1] ¢ 141
CC4STHIH330J CERAMIC 33p 50V 1l c 136

ELECTRO 1 . 50V 1 < 114

CEOQ4LWIE4R7HM ELECTRO 4.7 25V 1 [4 127
CEQ4WI1E470M ELECTRO 47 25v 2 [ 83,121
CEQ4WLIHO10M

C

€90-0506-05 “ELECTRO 0.22 Y 1 C 75
€90-0817-05 ELECTRO 1000 16V i [ 134
€91-0117-05 CERAMIC 0.01 50V 2 < 100,101

48 , 86, 87,109,112.1:
128,166,169,177,178
€91-0667-05 CERAMIC 0.0047 50V 3| ¢ 94, 95,107




PARTS LIST TS-940S

PARTS NO. NOTE NAME & DESCRIPTION QTyY REFERENCE NO.
€91-1008-05 CERAMIC 0.022 50V 5 4 131,132,133,157,158
1 163

s

£23-04 N
E40-0211-05 MINI CONNECTOR
- MINI CONNECTOR

Il ol o
o
=3

ANSFORM
£32-0651-05 0S¢ COIL 1
L32-0652-05 0S¢ COIL 1
L32-0653-05 0SC COIL 1
2 CHOK

06

069 LN
134-1124-05 : COIL 5 6.5T 31 L 1, 42
L34=2074-05 TUNING COIL 1| C 45
L34~2080-05 TUNING COIL 1| 0 2
T

1.34-2085-05
134-2086-05
L34-2087-05

{34-2691-05 ~FUNING COIL - T
|(34-2092-05 TUNING COIL b
L34-2093-05 TUNING 3

T34-2097-05 TUNING COIL T
L34-2098-05 TUNING COIL H
05 TUNING COIL

[ndal

-
-
°

L34-2111-05 TUNING COIL 2 L . 53,57
L34-2412-05 TUNING COIL 2 L 34, 56
L34-2113-05 TUNING COIL 1 L 35

L34-2242-05 N TUNING COIL 1 L 26

L34-2243-05 N TUNING COIL 2 L 28, 30

L34-2244-05 N TUNING COIL 2 L 31, 33

PARTS NO. NOTE NAME & DESCRIPTION /Ty REFERENCE NO.

L34-2245-05 N TUNING COIL 1 L 32

L34-2247-05 TUNING COIL 2 L bhs 46
NDUCTOR 10C UH 2 L

67, 69
6hs 66

e

RO
T4 INDUCTOR 22 UH
L40-2701-03 . INDUCTOR .27 UH ﬂ
L40-3301-03 INDUCTOR 33 uH
g : 5 T

140-4711-03 INDUCTOR 470 URH L 4, 34, 35, 37, 38, 39
L40-5691-02 INDUCTOR 5.6 UH L 58
L40-8291-02 INDUCTOR 8.2 UH L 17

04
MTZ16JA ZENER DIODE 16 V 1 D 34
MT23.0JB 1ENER DIODE 3.0V 1 b 27
MT23.64B 2ENER DIODE 3.6V 1 ) 22

RCO5GF2H221J RES.
RCOSGF2H3314 RES. SOLID 330 OHM 1/2W 1 R
RCOS5GF2H4714 RES. SOLID 470 OHM 1/2W

Ri2-3443-1 RIM.POT. “10K OHM T 1 VR
R90-0593-05 RESISTOR BLOCK 2.2KOHM X9 1R 1

155133 . DIODE . D

. 11 28, 29, 30, 31, 32, 41, 42, &3, 45, 46

152588 21 | D 1, 4, S, 6, 7. 8, 9, 10|
11, 12, 13, 14, 15, 16, 17, 18, 19, 20

2SC1973(T) TR 1
28€2053 TR 1
28C2458¢Y) TR 5
S

D 0 D
o

15, 24, 25, 27, 28

2SK192A(GRY»J

49

3SK73(6R) FET 3 a i, 2- 3




'S-940S PARTS LIST

100W FINAL UNIT (X45-1400-00)

50

C455L2H101J
CEOLWIAGTN
CEO4WIH100M

CM73F2H391J
CM73F2H681J
€91-0456~05

E23-0015-04
23-0433-05

F09-04610-04
F19-0644-04
F20-0078-05

03
L19~0339-05
L19-0340-05
L33-0025-05

0

133-0651-05

L33-0653-05
L33~0655-05

MC1723CL

ELECTRO

CA; 0l
CHIP CAP. 390P 500V
CHIP CAP. 680P 500V
CERAMIC 0,047 25V

FAN
SHIELDING MESH
INSULATING PLATE

IR
TRANSFORMER B
TRANSFORMER A
CHOKE COIL

" CHOKE COIL

CHOKE COIL
CHOKE CODIL
R

1
1
11

PARTS NO. 'NOTE| _ NAME & DESCRIPTION a7y REFERENCE NO.
BZ-192 ZENAR DIODE 19V 1|0 5
BZ-350 ZENAR DIODE 35 v 110D 1

+ 11, 20, 21, 25, 26, 27, 36

EW M2.6X3 MO
N35-3006-46 BIND SCREW,CASE(BOTTOM)
N35-3008-46 BIND SCREW M3X8
PARTS NO. NOTE NAME & DESCRIPTION REFERENCE NO.
N87-3006-46 TAPPING SCREW,FOOT
N89-3006-45 BIND TAPPING SCREW M3Xé

33
R12-0072-05
R12-1406-05
R92-0041-25

25C1959(Y)
28€2075

20
SEMI FIXED 470 OHM
TRIM.POT. 1K OHM
FIXED RESISTOR .47 OHM 1W




pA‘hTs-LlsT TS-940S

DC-DC UNIT (X46-1030-00)

[FARTS WO. NOTE] __NAME & DESCRIPTION QTY REFERENCE NO.
CEO4WIHO10M ELECTRO 1 sov
CEO4W1H100M ELECT

CERAMIC 0.01 50V

DIGITAL TR NPN

NSEORM
L40-1011~12 INDUCTOR 100 UH 1 L 1
'MT212J¢C ZENER DIODE 12 v 1 D é
W g
-_ D 1’ 2' 3' ¢

IF UNIT (X48-1430-00)

SO

PARTS NO. NOTE NAME & DESCRIPTION aTyY REFERENCE NO.
BA718 DUAL OP-AMP 2 Ic 1, 2

HOZOL: ERA 3
CC45CHIH100D CERAMIC 10P 50V
CC45CHIH330J CERAMIC 33P 50V
CC45RH1HO10C CERAMIC 1P SOV

118,211
91,220
125,176

o0

‘CC48SLiR121d ] | CERAMIC T30p 50V
CC4SSLIH1S1S CERAMIC 150P S0V
CC455L1H221d CERAMIC 2200 50V
S TG

604 :
CC45UJ1H101Y CERAMIC
CEO4WIAL7OM ELECTRO
CEQ4W1C3I30M ELECTRO

oo

— ELECTRO 123,126,128 .
ELECTRO 1 50V 18 61, 63, 65, 68, 70, 72, 75,103,130,139
S 149,188,192,195,197,199,209,281

L R 2 A s

|CQO9FS1IH182J POLYSTYRENE 1800P 50V 87, 88

€QO9FSin392J POLYSTYRENE 3900P S0V 2 112,162
CQ92MiH27 3K MYLAR 027 50V

$05-0314-05 TRIMMER 100F 11 TC 1 :
€90-0495-05 _FIXED ELECTRO 47 6.3V 1] ¢ s02
€91-0117-05 CERAMIC 0.01 S0V 28 | ¢ 2, 12, 13, 18, 20, 24, 27, 41, 48, 53
78 52
R L0 4 : BTG hS AT, S5 56557, S8, 6
64, §7, &5, 71, 76, 77, 82, B4, 86
93, 95, 96,101,104,109,111,114,116
117,119,134 159,160, 166,166,167,168|
- 239,280
€91-0457-05 CERAMIC 0.022 Sov ¢ 16, 17, 40, 42, 59, B1, 94, 98,102,127
154,157,158,216,246,268,252,257,260,267
&
5,136,

5, 6, 29, 30, 31, 32, 34, 35, 36, 37
39, 47, 51, 52, Sk, T4, 79, 80; 85, 92

51

€91~0671~05 CERAMIC
€91-1008-05 CERAMIC 50v




5-940S PARTSLIST

PARTS NO. NOTE NAME & DESCRIPTION eTY REFERENCE NO.
180,212,219,235,237,240,242,243,244,250
251,253,254,258,259,262,263,264,266.,270

DTC114ES DIGITAL TR NPN [ 3, 6, 18, 20, 38
E04-0154-05 RF _CDAX. CONNECTOR

MINI CONNECTOGR 3P 2

MINI CONNECTOR 4P 9

MINI CONNECTOR SP 3

£40-0718-05 CONNECTOR 7P 2
£40-0811-05 MINI CONNECTOR 8P 1
E40-0818-05 CONNECTOR 8p 1
1 0

TUNING COIL R ] ] %2, 43
TUNING COIL
TUNING COIL

AL34-2124~05 7 L 12, 14, 29, 31, 32, 33, 34
L34~2125~15 3 L 23, 24, 25 .
L34-2127-15 TUNING COIL 1 L 16

L3 2

E40EL0

3o}
L40-1211-03
L40~-1541-27
L40-4715-25

22

DULTO]
INDUCTOR 120 UH 1
INDUCTOR 150 MH 2 L
INDUCTOR

CERAMIC FILTER CFJ455K12 1
CERAMIC FILTER 9285KHZ 1

MC931 DE
MTZ104 ZENER DIODE 10 v
MTz12J¢C ZENER DIODE 12 v

PARTS NO. NOTE NAME & DESCRIPTION QTyY REFERENCE NO.
MT23.9J ZENER DIODE 3.9V 2 ) 25, 37
MTZ4.3J ZENER DIODE 4.3V 1 D 75
MT25.1J(A,B) ZENER DIODE 5.1V 1 ) 401
T -

ND487R1-3R D.B.M 1 ] 73
N30-3010-46 PAN HD SCREW TR ]

R12-1428-05 TRIM.POT. 1K OHM 1 VR 1
R12-1429-05 TRIM.POT. 500 OHM 2 VR 8, 10
R12-3443-05 TRIM.POT. 10K OHM 2 VR 3, 9

05

R90-0589-05

SN

iN60 DIODE 4 D 39, 40, 41, 42
188133 DIODE 54 14

4LS145N

68
95, 96, 98, 99,100,101,104,108,110,111
402,403,404,405,406,407,408,409,410,411
412,413,414,415
0 G

28, 29, 34, 35, 36, 72, 77, 78, 79, 83
84, 85, 86, 87

112-103-2 THERMISTER 10K OHM . 4 TH 1, 2, 4, 6

25C2668(Y)
25C2787¢L)
25K125

852 3SK73(CY) i FET 16 Q 2, 7, 8,10, 11, 12, 13, 34, 37, 43
Lbs 45, 46, 48, 50, 51




PARTS LIST TS-840S

PLL UNIT {X50- 2020-00)

PARTS NG - NOTE NAME & DESCRIPTION aTyY REFERENCE NO.

BA718 N DUAL OP-AMP 1 1c 18

€C45CH1A030C E2 1 13
4 40, 59,139, 30
€C45CHLNOS0C CERAMIC sp s0v 150
STHIR0E0D. 3 .
i o8

e T
CC45CHLIHO90D CERAMIC oP 50V 1
CC45CHIHI00D CERAMIC

oo

CC4SCHIH1ISOJ CERAMIC SOV 2 [4 10,151
CC4S5CHIH180J CERAMIC 18P S0V 3 4 12, 14,154

2 217,219

é

LCHSCH £ d 4 . i
CC45CH1H330J - CERAMIC . 2 17, 58

3 134,144,218
CC45CH1H390J CERAMIC 39P 50V 1 C 135
2 3 T AW -

CERANMIC

CERAMIC
R

190,192

CC4SSL1N560J CERAMIC 567 56V T
CC455L1H680J CERAMIC 48P S0V 1(¢c 126
CC45SLAHB20J CERAMIC 1] ¢

C4SUJ1HO4OC CERAMIC 4P 50v 1 [
€C45UJ1HO50C CERAMIC SP 50V 1 4 é5
CC45UJIH150d CERAMIC 15P SOV 1 C 86

CEOLWLHORLM
ca92MIH123K
Ca92M1H223K

> e
o
~
w

CS15E1VR4T7M TANTALOM T
€05-0044-05 TRIM. CAP. op i TC 1
£91-0084-05 CERAMIC 0.0047 50V 1] ¢ 215
PARTS NO- NOTE NAME & DESCRIPTION qTY REFERENCE NO-
€91-0117~05 CERANMIC 7.01 50V 30 | ¢ S, 9, 16, 33, 34, 50, 76, 79, 8i, 91
94, 98,102,110,128,130,131,133,145,146
147

CERAMIC

€91-0457-05
€91-0667-05 CERAMIC 0.0047 50V

DIGITAL TR PNP 1 e 32

DTA124ES

9 NN
€40-0273-05 MINI CONNECTOR 2
E40-0373-05 MINI CONNECTOR 1
2

E40-0473-05

MINI CONNECTOR
i€ 7 :

N DIVIDER IC 1/10 ,11,20,22,40,44 2 Ic 5, 11

53557505 — ] N | OSCILLATING COIL  38MAZ 1lL
[32-0676-05 N | OSCILLATING COIL 105MHZ 1l 10
s OSCILLATING COIL _ 36MHZ 1L 34

L34-1124~05
L34-2026~05
L34-2116~15

N R
(e
s
o
N
N
=

4 A
L40-1011-03 L
L40-1011-12 INDUCTOR L 29
INDUCTOR 1 UH L 9

L40-1092-02
0.

1.40-2791-02 INDUCTOR

L40-3301-03 INDUCTOR

L40-3382-01 INDUCTOR
& 0.

53

CRYSTAL

L77-0963-05
MC145158P N PLL IC 1 ic 17




S-840S PARTS LIST

54

M54459L

R90-0584-05
R90-0591-05

S
SN74S10N
SN74S112N

2SA1115(E>
2SC1907

87
28C3113(B)
28K192

PARTS NO. NOTE NAME & DESCRIPTION REFERENCE NO.
MC14569BCP c.MOS IC PROG' DIVIDER 4

MC921 DIODE

MN6147 PLL IC

VARISTOR - 3] D
1c: DIVIDER 1/20 OR 1/100 1| 1c

N CAP. BLOCK 100P
N RESISTOR BLOCK

%]
TTL IC 3-INPUT NAND X3 1 IC
TTL IC JK FLIP-FLOP X2 1 Ic

20, 21, 22
10

X7 1 [ 213
4 .7KOHM X5 1 R 34

1s
16

FILTER UNIT (X51-1330-00)

CCASCHIRA70J

0

CC45SL2H101J
CC45SL2H1204
CC45S5L2HI21J

CC455L2H220J
CC45SL2H221J
lccass

H330J

€C45s
CC45SL2H47LY
CC455L2H560
CCLSSLonEED,

CEQ4W1HO1OM
CEQAWIHIO00M
CM93D2H152J

DTC124ES
EQ4-0154-05
o

E
£40-0473-05

F11-0891-02

L2R470d

I ;ONN
n MINI CONNECTOR 4P
1.5~ 2.5 MHZ
MHZ

L34-3038-05 .
L34-3039-05

L34-3124-0
L34-3125-05
|L34-3126-05

L34-3130-05
L39-0419-05
L39-0420~-05

N

FILTER COIL V

Ri
CERAMIC 100P
CERAMIC 12p
CERAMIC 120P

ELECTRO 1

ELECTRO 10

MICA 1500P
e 0

DIGITAL TR NPN
RF_COAX. CONNECTOR

SHIELDING CASE

FILTER COIL A
FILTE 43

ILTER COIL
FILTER COIL @
FILTER COIL R

4.5-7
7.5

15.

DETECTOR COIL
N DETECTOR COIL C

.5/7.5-10
0.5

PARTS NG. NOTE NAME & DESCRIPTION eTY REFERENCE NO.
CC45CHIH2204 - CERAMIC 22°P 50V 1 [ 55
CERAMIC 47P S0V 1 [ S4

S00V _ 6] ¢
500V 1]¢
500V 1]¢

50V 1
50V 1
500V 2

oo

11, 22, 30, 33, 38, 39

.
25, 36, 46

63
64
1, 35

1, 2, 3, 5, 9

s b
e




PARTS LiST TS-9408

REFERENCE NO.

PARTS_NO. NDTE NAME & DESCRIPTION QY
T406-1011-12 TNDUCTOR 100 UH 3| L 21, 22, 23, 24, 25, 26, 27+ 28
L40-1021-03 INDUCTOR 1 MH 2 {L 19, 20
2 |t

L40~4791-02

MTZ18J¢C
MT220JC

MT25.6J
M54561P

ZENER DIODE

ZENER DIODE

ZENER DIODE
3

E! D
ZENER DIODE
Ic

8 v
20 V

5.6V
INVERTER

X7

W o

SVO!
§51-1424-05

151555
25A1015¢

~

DIODE

R90-0510-05 RESISTOR BLOCK 4.7KOHM X8
R90-0560-05 CAP.BLOCK 0.022 XS
‘|IR90-0575-05 RESISTOR BLOCK 10K OHM X3

)

1, 2, 3, 4r 5.
11, 12, 13, 14

&, 7/

) 17, 18, 19, 20, 21, 22, 23

(] 8

CONTROL UNIT (

X53-1420-11)

CC45SL1H330J
CC45SL1H332d
CC4SSL1H470J

CEO4W1C220M
CEQ4W1C221M
CEQ4W1C3I3OM

CEQ4W1HR33M
CEQ4WLHRATM
CEQ4W1HOR1M

CEO4WiH47OM
€K4SBIH152K
€092MIH102K

@92M1IH153K
Ca92M1H182K
CG92M1H222

Q92M1iH472K
CA92MLH473K
CQ92§1H562K
C90-0825-05
€91-0117-05
€91-0119-05

i

DTA143XS n

'E23-0512-05
E40-0273-05

CERAMIC
CERAMIC
CERAMIC

ELECTRO
ELECTRO
ELECTRO

CERAMIC
MYLAR

MYLAR
MYLAR
MYLAR

£
ELECTRO
CERAMIC
CERAMIC

DIGITAL TR

TERMINAL
MINI CONNECTOR

0.015 50V
0.0018 50V
0.0022 50V

0.0047 50V
0.047 50V
0.0056 50V

22
0.047

1ie
2P

PARTS NO. NOTE NAME & DESCRIPTION aTY REFERENCE NO.
CC45SL1IHO50C CERAMIC 1 50V 1 [ 65
CERAMIC 10pP 50V 1 < [-]-]

126,130
69, 72
55,132

11, 12, 17, 62, 77,145,158
78, 96,172

49
133
104,124

127
128,162
137

86,125,131,148,163,166
24, 25, 29, 87, 99,103
45,151

55



[S-9408 PARTSLIST

56

£40-0573-05

L 391
140-4711~13
L72-0342-05

MTZ5.6JA
Z

NIM2903D

NJM4A558S

N10-2030-41
0

606

MINI CONNECTOR

MINIZCONNECTOR

PARTS NO. NOTE NAME. & DESCRIPTION aTY REFERENCE NO.
E40-0373~05 MINI CONNECTOR 3P 5
E40-0473~05 MINI CONNECTOR 8

4

I

ACKING

“TNDUCTOR

H

IF
TUNING COIL
TUNING €OI

455 KH
8.83MHZ

H
H:
H

INDUCTOR

CERAMIC FILTER

ZENER
ZENER
ZENER

LINEAR IC
LINEAR IC

HEX.NUT
A

APPING:S

13, 14

N87-3008-41

RN14BK2E1002F
L4BK2

R12-1428-05
R12-1429-05
R12~3443-05

TAPPING

METAL F

META

SCREW

LM
(E

14

TRIM.PO

TRIM.POT

TRIM.POT.

R12-7408-05

F0

PO
M:iPO

7
11, 17

TRIM.POT.

S500KOHM

SVO3YS VARISTOR 1 D 57

PARTS NO. NOTE NAME & DESCRIPTION aTyY REFERENCE NO.
§51-1404-05 RELAY G2E DCi12V 1 RL 2
§51-2416-05 N RELAY D§-2 DC24V 1 RL 1

TCL049BP
TC4073BP

‘UPC7B15H

1N60

2SA1048(Y)
25C2459(BL)

C.MOS IC
C.MOS IC

BUFFER
3-INPUT AND

Xé
X3

1¢
ic

o

36, 39, 40, 43
59, 66, 67, 68, 69,
76

OR 2SC2240(GR)

B :
34, 35, 36, 41, 42, 46,

65

47,

63




RIT ENCODER UNIT (X54-1690-01)

PARTS LIST TS-940S

PARTS NO. NOTE

NAME & DESCRIPTION

Ty

REFERENCE NO.

CEQ4WOJ101M

ELECTRO 100 6.3V

ON1110

DIGITAL A UNIT

(X54-1830-00)

€90-2001-~05 ELECTRO 470 16v
€91~0119-05 CERAMIC 0.047 SOV
€91-0757-05 CERAMIC 0.001 SOV
C 16150, ERA R

PARTS NO. NOTE NAME & DESCRIPTION QTY REFERENCE NGQ.
CC45SL1H2704 CERAMIC 27P 50v 2 c 5, 6
CEO4WIA221M ELECTRO 220 10V 1 [ 12

1 [ 1
6 C 8, 9, 14, 15, 16, 30
2 C 17, 18

5

C91-1008-05

CERAMIC 0.022 50V

DIGITAL TR

19

DTA114ES

£02-0122-05
E02-0123-05 N
E23-0437-05

IC SOCKET 24P
IC SOCKET 28P

.E4>

TERMINAL (INSIDE
TINA

{2}

£40-0673-05
£40-0773-05
£40-0873-05

MINI CONNECTOR 6P
MINI CONNECTOR 7P
8P

3
1

973705

1173

E40-1273-05

HD74L5138P

131-0502-064 *
431-0503-05
132-0767-064

COLLAR PC BOAD

BEADS

STUD & BOSS ¢STICK TYPE)
o]

Hoo80

i3

L78-0011-05 N
MBM2764-3072
MBB% 0.

N10-2026-46

R90-0241-05
R90~0510-05
R90-0533-05

CERAMIC RESONATOR  2.4SMAZ

N.MOS 1IC )

EP.ROM (8KX8
AM X

HEX.NUT

CAP. BLOCK 0.01UF Xé
RESISTOR BLOCK &.7KOHM X8
RESISTOR BLOCK 10K OHM X10

N9

57



[S-840S PARTS LIST

58

SN74LS175N
SN74LS245N
SN74LS32N

TC40
TC460118P
| 7C4040BP

D780
DB255AC~5

1SS133

[2SAL049EER:
25C1959(Y)

D FLI
ISTATES BUS X8
PUT OR___ X&

PARTS NO. NOTE NAME & DESCRIPTION REFERENCE 'NO.
R90-0545-05 CAP. BLOCK 0.001 X4 1B 10

R90-0552-05 CAP. BLOCK 0.01UF X8 1B 2, 3, 5, 6
R90-0586-05 N CAP. BLOCK 0.01UF X10 IB 13 .

DIGITAL B UNIT (X54-1840-00)

CC45CHIH330Y

CC45RH1HO30C
CCASR] O

C458!
CC4S5SL1M331Y
CC45SL1H3%0J
CCASSLIHS60J

CC4s g
CC4SUJIH330J
CEO4W1AL0M
CEQ4WIALTOM

E40-0273-05
E£40-0373-05

E40-0973-05
E40-1073-05
E40-1174-05

J31-0502-04
J42-0428-05

*
x

RIM.
CERAMIC

MINI CONNECTOR
MINI CONNECTOR

MINI CONNE
MINI CONNECTOR
MINI CONNECTO

COLLAR
BUSHING

E A 5
CERAMIC 330P 50V
CERAMIC 39P 50V
CERAMIC 56P S0V

w

0.01

2P
3P

10P

PC BOAD
PC_BOAD

PARTS NO. NOTE NAME & DESCRIPTION aTyY REFERENCE NO.
CC45CH1HO30C CERAMIC 3P sov 1 [4 22
1 43

SR
© ool

sov

II!II

LRV}

10, 19, 30
40
92

20
111,113

3
2, 3, &4+ 9,13, 32, 34, 70, 80
78, 90, 91 :

48, 77
15, 36
18, 21, 39, 42, 49

85, 87
57, 58, 60, 63




PARTS LIST TS-8408¢

AME & DESCRIPTION

L30~0516-05
0.5

=3
L34-0536-05
L34-0683-05
L40-1001-~12

N87-2606~46
N87-3006~46
N87-3012-46

TUNING COIL
INDUTOR

TUNL

NDUCTOR
INDUCTOR

INDUCTOR

INDUCTOR

CERAMIC FILTER
M R

IC:2 TO 1 DATA
PLL IC
PLL 1€

TAPPING SCREW

TAPPING SCREW

47 UH

5.6 UH

9285KHZ
83 M

SELECTOR X4
OR MN6147C

M2.6X6é

TAPPING SCREW,FOOT
FINAL UNIT o

PARTS NO. NOTE QTY REFERENCE NO.
LC7800 I¢:4 TO 1 DATA SELECTOR X4 3 IC 109,110,111
IFT 1 L

1
=~

N

U ot

9, 10

102,105,106,107,108,109,110,111,112,113
114,317,119,120,121,123,124,127,129,130
3

12, 13, 14, 15, 17,101,102

3SK73CGR) FET 1]e 18
DIGITAL C UNIT (X54-1850-00)

PARTS NO. WOTE]  NAWE €& DESCRIPTION i REFERENCE_NO-
CE04W1A101M ELECTRO 100 10V 1l¢ 2
CEQLW1H101M LECTRO 100 50V 1| ¢ 5

E40-3008-05
E40-3010-05

E40-3017-05

J31-0502-04
8205

MINI CONNECTOR
MINI CONNECTOR
NI TCONN

MINI CONNECTOR 2P

MINI CONNECTOR

COLLAR
BUS.

3P
SP

12P
PC BOAD

ZENER DIODE

9.1V

INVERTER

569




'S-8408 PARTS LIST

AT UNIT (X57-1130-00)

REFERENCE NO.

04W1C470M
CEO4WIHR33M
CEQ4WIHORIM

CQRYP2FMIH104K
CQP2FMIHA73K
CQ92MIH3I33K
3K

$96-0840-05
€90-2015-05

€91-0456-05

4LES
DTC124ES

D40-0623-25
4 &

EQ4-0157-05
E40-0273-05
E4L0~0373-05
E 5

F20-0078-05
F29-0014-05

L40~-1011~-13
L40-1011~14

L40-1011-12

ELECTRO “7 16V
ELECTRO 0.33 S0V
ELECTRO 0.1 sov

MYLAR 0.1 50V
MYLAR 0.047 SOV -
MYLAR 0.033 50V

ELECTRO 10 16V
ELECTRO 330 25V
CERAMIC 0.047 25V

PARTS NO. NOTE NAME & DESCRIPTION aTY
CC45CH2H270J CERAMIC 27P 500v 1 [ 13
CEQ4WO0J101M ELECTRO 100 6.3V 2 < 206,208

g

o 0o
N
»
~

o 0o
~
IS
[

209

o oo

DIGITAL TR

NPN

MECHANISM ASS'Y 1/200
S S: :0;

300

12

12.107
5

Q 9, 10, 11, 12, 13,116,122,124,125,126
202,203

Wo W

RF COAX. CABLE RECEPTACLE
MINI CONNECTOR 2P

MINI CONNECTOR 3P

T o

I ONNE: P

INSULATING PLATE
INSULATING WASHER

STRANSISTOR

COLLAR
BUSHING

PC BOAD
PC BOAD

TUNING COIL B
TUNING COIL €
TUNING

INDUCTOR
INDUCTOR

100 UH
100 UH

IIIHI

o1
1

106
107,108

[l

PARTS NO.

NOTE NAME & DESCRIPTION

QeTY

REFERENCE NOQ.

MC10116L
MC10125

M: §
MTZ14J

MTZ16JCA,B)
MTZ20J

NESSéN
NJM2901
NJM2904D

DEFF' AMP

LINER IC
NUT/ TR

RCOSGF2HB21J
RS14GB3D330J
R12-2410-05

R0 60~
R90~0561-05
R90-0570-05
R90-0592-05

OHNM 1/2W
OHM 2w

RES. SOLID
METAL FILM
TRIM.POT.

EOE
RESISTOR BLOCK 22K OHM Xé
DIODE BLOCK
N RESISTOR BLOCK 4.7KOHM X6

§51u4424-05
§51-2411-05 RELAY 3210024
$51-2414-05 RELAY FBR244D012

IC 104

9
R 221,222,223
VR_ 102
A 10

2
IB 101,102
3

T42-0303-0

UPC78LOBA
UPC

1N4&448
1N60
158133

2SA984K(E)
2sc2120(Y)
2SL2458¢Y)
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0+

) 119
Q 105,106,112,113
Q 104,107,109,111,114,117,120,121

1, 2.
101,102
9, 15




PARTS LIST TS-9408

KEYBOARD ASS’Y (859-0433-15)

PARTS NO. NOTE NAME & DESCRIPTION QeTY REFERENCE NO.
E40-0373-05 MINI CONNECTOR 3P 2
£40-0473-05 MINI CONNECTOR 4P 2

E40-~0873-05 MINI CONNECTOR

LNO1201C

] RED 3 D

LCD ASS’Y (W02-0368-05)

PARTS NO. NOTE NAME & DESCRIPTION qaTY

REFERENCE ND.

B11-0427-08 N REFLECTOR
B11-0428-08 LIGHT GU

: i T0
CONNECTOR WIT
INSIDE CONNECTING WIRE 1iop

£31-3099-08
£31-3100-08

22
=

C.M0S IC

HD4 L0
HD&44T7BO

[CD DRIVER

J19-1416-08 N LCD HOLDER

MAIN ENCODER ASS’Y (W02-0328-10)

PARTS NO. NOTE NAME & DESCRIPTION

QTY REFERENCE NO.

CEQ4WLIAL7OM ELECTRO 47 iov 1 c 1

CN66(S)

PN126S

2SAT015(Y) TR
25029 THERMISTOR 500 OHM 1
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S-940S DISASSEMBLY

Disassembly and assembly for upper and bottom case
1) When removing the top and bottom case take round

62

head screws, eight from upper case and nine from
bottomn case, cautions on removing case from scratches
slightly shift the case to rear side.

2} When assemble the case take back words process of dis-

assembly with pay attention for pinched wire between
case and chassis.

Disassembly and cautions for rear panel

1) Take care not to damage terminals ANT and GND on
the rear panel since they are soldered or screwed to the
PC board.

2} When repairing the final seciton, remove the upper and
lower cases, then the final heatsink and shield case for
the Filter unit. (When repairing the Filter unit, remove
the above parts, t00.)

Disassembly and cautions for internal mechanism

1) Cautions on replacement of transformer
Tighten the hexagon socket head bolts to torque of
20kg-cm. Check the transformer for shock, looseness,
and correspondence.

2) Removing mounting hardware for electric capacitor.
The mounting hardware for electric capacitor can be
removed by removing four screws.

3) The speaker is installed to the mounting hardware on the
chassis, different from the models in the past.

Disassembly for front panel
1) To incline the front panel, remove two flat screws from
the mounting hardware which securing the chassis and
panel, and loosen two round screws. The panel at
chasssis side will incline more than 90°, and the parts
at inside of the panel can be inspected and repaired
easily.

Removing main knob

If the dial ring fit to the rim of main knob is removed,

the hexagon socket head bolt can be seen which is

securing the main knob. The main knob can be removed
by loosening this bolt.

3) When removing the KEY BOARD ASS'Y {MODE,
FUNCTION, MEMORY, BAND KEY), remove the main
encoder and eleven flat screws (M2.6 x 4)

4) When replacing the name plate on the display window
for display and meter, push each end and two middle
of the name plate from rear with a thin screw driver
through the sguare hole on the panel.

5) When replacing the front glass, remove the name plate
and two flat screws (M2'x 6)

6) When removing the display take from the mounting
hardware, insert a thin screw driver, etc. into the mount-
ing hardware at both sides. Remove the display tube
with the screw driver from the projection of the mount-
ing hardware for display tube.
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Pan head screw x 4
{N30-2608-46)
Pan head screw x 8
{N30-2605-46)
Shaft mounting %
hardware x 4 :
Coiled spring x 4
(G01-0817-04)

Slide cover .
{F0O7-0862-04)

Packing
{G53-0525-04)

Cushion
{G13-0662-04)

" Tapping screw x 4
) {N87-3006-46)

DISASSEMBLY T13-9408

ADJ seal
(

Bind screw x 4
(N35-3006-41 )

Speaker
(T07-0221-05)

SP mounting
hardware |

DC-DC unit A
_nsulator x 5 (X46-1030-00) A%
F20-0421-14)
. Shielding cover
X Tapping screw x 6
Shielding x 275, (N87-3012-46)

(F19-0620-04) b

Bind screw x 8
35- -4 P

{N35-4008-41) SP grill

(B0B-0722-04)

Metallic case {Upper)

(AD1-0988-01)
Foot (Small) x 2

(J02-0426-05)

Tapping screw x 8
(N87-3012-46)
C Push knob x 4
VOX/MAN, FULL/SEMI, MONI, DIM
{K29-3002-04)

Digital-A unit
' {X54-1830-00)

PLL unit K
(X50-2020-00)

Tapping screw x 8 Face plate
D STBY Push knob x 3 ATT, NAR/WIDE (N87-3006-46) . (B42-2399
{K29-3038-04) N %
Power transformer N
E Push knob POWER (LO1-8256-15)
(K29-0757-04) Front glass
F Push knob TIMER

(K29-3036-04) Badge

(B43-1045-04) KMW X

G :g"cb Z?T \eTER (B43-1046-04)T
(K23-0753-04)  '\ameplate

(B42-2391-23) KM, T W
{B42-2392-23) X ¢

HKnob x 2MIC, PRO-IN ¢ A \E
(K23-0745-04) SRS A Knob/ﬁ AN
Knob NB LEVEL © %~ ‘

 (K23-0721-04) @?/{
I Knob x 2 PWR, PRO-OUT |\ @/{"
(K21-0765-04)

J Knob.x 4 |
NOTCH, PITCH, AF, R
SSB SLOPE TUNE-HIGH H Knob ring

{K29-0761-04)
. .04 At
{K23-0740-04) Knob CW VBT 1%&"

K Push knob x 5 (K29-0738-04) J
RIT, XIT, CLEAR, NOTCH :
NOTCH, AF TUNE
(K27-0435-04)

L Push knob x 3
NB1,NB2, PROC
(K27-0433-04)

M Spring for knob
(G09-0405-05)

N Knob RIT/XIT
(K23-0778-04}

O Spring for knob
{G08-0410-085)

P Knob x 4
SQL,AF TUNE, RF,

SSB SLOPE TUNE-HIGH
(K21-0764-04)

Foot {Small) x 2~
(J02-0426-05)

Foot (F) {Qutside) x 2
(J02-0423-04)
Foot (F) {inside) x 2
(J02-0424-04)

Tapping screw x 2
(N87-4010-46)

Q Flat head screw x 4
(N32-3006-46)

R Pan head screw x 2
{N30-3006-46)

ADJ seal
CAR BALANCE
{B42-2390-04)

Model name plate
(B40-3571-04) KM, TW ADJ seal
(B40-3572-04) X

(B42-2389-04)

D

-04)

Transformer
{L.19-0356-05)

(B42-1729-04)
\\% U Tapping screw x 5

SIDE-TONE BUZ MONI

B42-2388-04)

Switch mounting

hardware

Tapping screw x 4
{N87-3006-46)

Switch mask
(F15-0656-04)
Tapping screw x 5

A Tapping screw x 2
{N87-3012-48)

B Tapping screw x 8
(N87-3006-46)

SW unit (F)
{X41-1600-00)

Tapping screw x 4
{N87-3012-46)

AVR unit
{X43-1500-00)

Tapping screw x 4
(N87_-3006-46)

Mounting hardware

Cushion x 2
(G13-0810-04)

Electro x 2
(C90-0857-05)

S Tapping screw x 4
{N87-2606-46)

T Tapping screw x 4

Plate {N87-2606-46)

(N87-3012-46)

Tapping screw x 4
(N87-3006-46)

Digital-B unit
{X54-1840-00}
(A/2)
Shielding case
Tapping screw x 4
{N87-3006-46)

Digitai-B unit

45 (X54-1840-00) (B/2)
Metallic case (Lower)
{A01-0989-11)

Bind screw x 8
(N35-4008-41)

(K01-0409-05)

£3 Foot {R) x 2
@
(J02-0049-14)
- Tapping screw x 2

{N87-4010-46)
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TS-940S DISASSEMBLY
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DISASSEMBLY TS-9408

Bind tapping screw x 4
(N89-3006-45)

Tapping screw x 2
A Bind screw (N87-3006-46) Fan

(N35-3008-46) , - Fixture (F09-0410-04)
' Tapping screw x 3

(N87-3006-46)
\ | Fan cover
Screw x 2
(N09-0658-04)

Spring
N

(G02-0549-04)
Tapping screw x 2

B Bind screw x 3
(N35-3008-46)

.C Sems screw
(N0S-0843-04)

Bind tapping screw

(N89-3006-45) Motor mounting hardware

1 DC motor
; (T42-0302-

D Bind screw
(N35-3008-46)

E Bind screw
(N35-3006-46)

Lugx 8
(E23-0433-05)

<

Varistor x 2
Sems screw x 4 R \(STVGH (O'Y))%
(N09-0623-04)

'('.’i’\

> A (N87-3006-46)
h\%/
Fixture
(F20-0078-05) (FO1-0927-05)
100W Final unit
(X45-1400-00)
Bind screw x 4 . . .
insulating washer x 4 (N35-3006-46) Bind tapping screw
(F29-0014-05) {N89-3006-45)
Heat sink cover
(F07-0864-03) "
Bind tapping screw x 4
(N89-3006-45)
UHF type receptacle ANT (S)\é\g?n;tsgé) 00)
(E04-0152-05) ’ i
A Pan head screw x. 2 E DIN receptacle REMOTE Siide switch Jack
(N30-2004-45) (E06-0753-05) » (831-1407-05) (E13-0462-05)
B Pan head screw x 4 F DIN receptacle X, VERTER
{N30-2604-45) (E06-0851-05)
C Bind tapping screw Pan head screw GND
{N89-3006-45) (N30-4016-46) Phone jack EXT. SP
D Pan head screw x 4 ° (E11-0410-05)
(N30-2604-45) _ - D
Nut ‘ J \ ) A o
(N14-0115-08) S __ Phone jack KEY 5 DIN receptacle ACC1
Flat washer x 2 g (E11-0404-05) 1 (E06-0655-065)
(N15-1040-46) A %} < /
L B . @ SW unit (H)
“'\ S {X41-1600-00)
. Round type connector ACC2 6
/@ (E06-1351-05)
Nut

(N14-0509-05)
: ’ Switch AC SELECTOR

RCA jack x 2 RX ANT, RTTY (S29 -2406 -05)
(£13-0101-08) ' Bind screw x 2
(N35-3006-45) Rear panel
3P AC socket (A23-1486-02)
(E18-0351-05)
Round flat screw x 2
Fuse holder
(J13-0033-15)  (N33-3006-45) 65
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TS-940S DISASSEMBLY/PACKING

Pan head screw

(N30-4014-46)  Thermister Pan head screw
Fixture {case) {SDT1000F) (N30-3004-46)
Tapping screw x 2 /@J/ )
(N87-3006-46) \& *(“[\T;‘(-)”ZUT x 4 Fixture
A Pan head screw -2030-46)

{N30-2608 -46) Diode
{S15VvB10)
B Flat washer x 4

{N15-1030-46)

Stud & boss
(J32-0789-04) NI y
TR x2 W ' 2
(2N5885) | )
| Je=r E2 g |
Spring DC motor > AVR IC Bind screw x 2
(G02-0549-04)  (T42-0302-08) {(kPC7806H) (N35-3006-45)

Bind tapping screw x 4
(N89-3006-45)
Screw x 2 !

(NO9-0658-04) Sems screw x 3
{N09-0626-04)
Pan head screw x 4 TR
(N30-3014-46) (28C1408(Y)) TR

Il N M) Motor mounting hardware (28D1266{P,Q))
O Pan head 3 k
o SO e | |
! B\”\ \%/ Fan .
*\‘\ ”-ll QJ» (F09-0405-34)
& i
! “” \lL‘*‘ Fan cover

Bind screw x 3§
(N35-3008-41)° R o

Heat sink cover

(FO7-0863-03) i
PACKING
Microphone
{T91-0352-05) M, X Instruction manual
o , (B50-8001-00) K,M,W,X
Bag ('H25—O105-04) (B50-8002-00) T
AC cord ass'y {E30-1643-156) M Warranty card
AC cord ass'y (E30-1644-15} T (B46-0415-00) K
AC cord ass'y (E30-1645-05) W
AC cord ass'y (E30-1647-05) X Accesbar -
. y box
AC cordsass1y2(EgO-2013-05) K (H1q7-é1276’-'04) M borv’ i R)
Bag (H25-0120-04) Cushion oly” fixture
7P DIN plug (E07-0751-05) (H12-0491-05) K, T,W, X (H10-2603-02)

Fuse 4A {F05-4022-05) M, T, W, X
Fuse 6A (F05-8021-05) K,M
Bag K, T,W

13P plug ACC2 (E07-1351-05)

Poly” fixture (F)
(H10-2602-02)

Protective bag
(H20-1426-03)

Carton (inside)
(HO1-4643-24) KM,W
({H01-4644-24) T
(HO1-4645-24) X
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TS-940S8
ADJUSTMENT |

REQUIRED TEST EQUIPMENT

1. DC Voltmeter (DC V.M) 10. Frequency Counter {(FREQ.C)
1} Input resistance : More than 1TM{2 1) Minimum input voltage : 50mV
2} Voltage range : 1.5 to 1000V AC/DC 2) Frequency range : 50MHz or greater
NOTE : A high-precision multimeter may be used. 3)
However, accurate readings can not be obtained for 11. Noise Generator
high-impedance circuits. Must generate ignition noise containing harmonics
2. DC Ammeter beyond 30MHz.
1} Current range : 100mA, 1.5A, 15A, High-precision 12. RF Dummy Load
ammeter may be used. 1) Impedance : 15082 and 2082
3. RFVTVM {(RF V.M) 2) Dissipation : 150W or greater
1)} Input impedance : 1M& and less than 3pF, min. 13. Power Meter
2) Voltage range : 10mV to 300V 1) Impedance : 5092
3) Frequency range : 10kHz to 100MHz or greater 2) Dissipation : 150W cintinuous or greater
4. AF Voltmeter (AF V.M) . 3) Frequency limits : 60 MHz or greater
1) Frequency range : 50Hz to 10kHz 14. Spectrum Analyzer (SPE-ANA)
2) Input resistance : 1MX&Q2 or greater 1) Freqguency range : 100kHz to 110MHz or greater
3) Voltage range: 10mV to 30V : 2) Bandwidth : 1 kHz to 3MHz
5. AF Generator (AG) 15. Detector
1) Frequency range : 200Hz to 5kHz 1) For adjustment of TX BPF

2) Output : TmV or less to 1V, low distortion
6. AF Dummy Load
1) Impedance : 882 To RF unit (DRV) |
2) Dissipation : 3W or greater GND Q- S64 é & 1Neo Tmop —OGND
7. Oscilloscope (SCOPE)
Requires high sensitivity, and external synchroniza- 2) For adjustment of PLL/VCO BPF
tion capability. INPUT O |

WEEP
8. Sweep Generator (S ) o PLL unit 5P

INPUT OUTPUT

10pP 1IN60

To oscilloscope

QUTPUT

1N R
60 To oscilloscope

1) Center frequency : 5B0kHz to 90 MHz
2) Frequency deviation : Maximum35MHz GNOO— 2 Iwop —O GND
3) Output voltage : 0.1V or greater 16. Directional Coupler
4) Sweep rate : At least 0.5sec/cm 17. Monitor Receiver
9. Standard Signal Generator (SSG) R- 1000 class
1) Frequency range : 50 kHz to 50MHz 18. Microphone
2) Output : - 20dB/0.1uV to 120dB/1V MC-60S8 or MC-42S
3) Output impedance : 5082
4) AM and FM modulation can be possible.
NOTE : Generator must ve frequency stable. UP (M) @ GND
sv ® (3 DOWN (VD)

® @) ss (PTT)
GND (vic) @ @ wmic

MIC terminals {view from front panel side)
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'S-9408

ADJUSTMENT

PREPARATION
Unless otherwise specified, set the controlsas follows : 2.ATT oo e 0 NOTCH/SQL .... CENTER/O
X . AGC .. .......... OFF PITCH/AF TUNE ... CENTER
1. Power ON, hOIdlng A=B SW, keep I condition from METER .. ... ... POWER AF/BF . .. ... ...... 0/10
I or . SW's which marked i . NBLEVEL .......... 0 CWVBT....... NORMAL
{other push SW's are nonlock type or tact SW.) PROCESSOR .. ....... 0 SSBSLOP TUNE
MIC/PWR . ... .. ... 0/10 HIGH/LOW . .. CW/CCW, MAX
NOTCH-B»SQL PITCH-®-AF TUNE ]
POWER TIMER 4 6 4, 6
!
/—-IRI\\ / SLDFE |
1L 21
VOX FULL MONI OIM (oo 00 D
ERE R Tl ol / 0
MAN SEM! OFF NOR -
RIT~— XIT-CLEAR NOTCH AF TUNE
T i e
AF-®RF
SEND AUTO NAR A;T OFFAGC PoweR el ms | [Pe.s RIT/XIT
I @ @ ) vrosm] [Mevrg @
REC THRU W0 NBI  NB2 PROC - [ :I 0 10
- - . cw SPLIT
© N8 LEVEL Pm)c sg&e MIC®PWR cw VBT ;gz%}"fg;u“
O @ o | O]
° ° e FSK [voice AT.T NORMAL
)
VOLTAGE ADJUSTMENT AND CONFIGURATION
Measurement, Adjustment
ltem Condition Test- ] Specification/Remarks
equipment | Unit |Terminal | Unit Part Method
1. Voltage 1) POWER SW : ON DCV.M |[AVR |FB AVR (VR ADJ to 28.5V 28.5v+0.bV
adjustment STBY : REC IF RV Confirm 14.0—16.0V
and MODE : CW @-2
confirmation!  \wipE/NAR : NAR Fg CONT |VR1 |ADJt0 2.1V 2.1V+0.01V
0 5
RF AGC IF VR5 ADJ to 3.2V 3.2vV+£0.01V
®-2
IF w3t Confirm About 14V
w22 About 12V
w21 About 11V
CONTROL ADJUSTMENT
Measurement Adjustment .
ltem Condition Test Specification/Remarks
equipment | Unit |Terminal | Unit Part Method
1. PLL-BPF 1) POWER SW : ON SWEEP PLL TP4 PLL L25— | ADJ as shown at
STBY : REC Detector TP5 27 right. 0. 5MHz 39-5""41,2\/”_'
MODE : CW SCOPE -2 z
WIDE/NAR : NAR
2. PLL-1 RF V.M PLL TP1 PLL L10 ADJ to 8V at 110MHz :- 8V
100-110 FREQ.C 110MHz, 100MHz : 3.56—4.5V
MHz




ADJUSTMENT

TS-9408

Measurement Adjustment
{tem Condition Test Specification/Remarks
equipment | Unit {Terminal | Unit Part Method
3. PLL-2 1) POWER SW : ON RFV.M |{PLL TP3 PLL L6—6 |ADJ L5and L6 40.399.00MHz : 8V
35.5—40.5 STBY : REC FREQ.C for MAX. 35.499.00MHz : 3.5—-4.5V
MHz MODE : CW L7 ADJ to 8V at
WIDE/NAR : NAR 40.399.00MHz.
4. PLL-IF RFV.M |PLL TP5 PLL L17, . | ADJ to MAX. 100-170mV
FREQ.C 18,
20--24
5. Standard 1) CAL : ON SSG PLL |(®)-1 |PLL |TC1 |Receivethe TOMHz | Waveform on scope
oscillator BAND : 20.000.00MHz SCOPE and make the zero
adjustment beet waveform as NG é
and the shown at right.
marker (HET : 36.220.000
check MHz) oK / N\
6. Adjustment | 1) Display : 14.600.00 DCV.M IF TV Confirm. Under —0.5V,
of TX -
control 2) STBY : SEND Confirm 14.0-16.0V
voltage 3) STBY : REC after ADJ. IF %_C CONT | VR3 | ADJto 3.2V 3.20V+0.01V
-1
7.LCD LCD SW VR13 | Confirm LCD letters | LCD control changes.
Contrast can see from as
shown at right. >
_J_I_I_J_J_
8. vCO 1) VCO1 DCV.M RF VCi RF L65 ADJ to 12V and 12.00V+0.01V
Adjustment Display : 9.499.99MHz -4 confirm the VC1
2) VCO2 L68 voltage changes 12.00V0.01V
Display : 19.489.99MHz from about 2.5V to
3) VCO3 VvC2 L71 4.0V with the dis- 12.00V£0.01V
Dispiay : 30.000.00MHz -2 play frequency from
30kHz to 9.56MHz
and VC2 voltage
changes aiso with
the display from
20MHz to 29.5MHz,
9. Main 1) Remove the VFO knob and | SCOPE Digital | Connec- - Point C may be located any-
encoder motor-drive the encoder at B tor C where. when a motor is not
approx. 300rpm. @ME available, manually turn the
1-2 A 8 VFO to check the duty ratio.
o
2) ME1 duty Main | VR1 c After adjusting with the VFO
ratio adjustment : Turn a encod- control tuned CW, check that
motor CW and CCW er A g|| intervals D and E are also
identical when the VFQO
F—D—+—E— control is turned CCW,
3) MEZ2 duty ratio adjustment Connec- VR2 | Adjust until inter- )
: Turn a motor in the both @ME vals D and E are
direction. 2-3 equal to each other
with point C placed
at the center.
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$-940S

ADJUSTMENT

Measurement Adjustment
item Condition Test - Specification/Remarks
' equipment { Unit |Terminal | Unit | Part Method .
9. Main " 4) ME1, ME2 phase differ- SCOPE Digital | Connec- | Main | Phase - ME1 (ME2) : Within 90° ¢
encoder ence alignement = Same as B tor encod- | adjust- 10% (The difference between
above. @ er ment CW and CCW rotation must
cC1B ME1, screw also be within this specifica-
ME1 ME2 tion.)
A (ME2) Adjust until inter- | The phases of ME1 and ME2
o Lo, vals D and E are may be replaced with each
'T‘ c'|8 —r-'| ME2 equal to each other other as indicated in the
__l_ ' (ME1) (point A’ on ME2is | brackets.
I located in the
RO E middle of points
A and C on ME1))
10. RIT 1) Remove the RIT knob and SCOPE Digital | Connec- Point C may be located any-
encoder motor-drive the encoder at B tor where. When a motor is not
approx. 300rpm. c available, manually turn the
RE1-3 RIT to check the duty ratio.
A B
]
2) RE1 duty ratio adjustment RIT VR1 After adjusting with the RIT
: Turn a motor CW and CCW encod- control tuned CW,
er C check that intervals D and E
are also identical when the
/| RIT control is turned CCW.
A I ] B
f—D—ef—E—
3) RE2 duty ratio adjustment : Connec- VR2 | Adjust until intervals
Turn a motor in the both tor D and E are equal
direction to each other with
RE2-2 point C placed at
the center,
4) RE1, REZ2 phase difference Connec- The phases of RE1 and RE2
alignment : Same as above. tor may be replaced with each
2 c|B other as indicated in the
RET, RE1 brackets.
RE2 (RE2)
A .
[} .
A’ (ol 1 = R W R
-
RE2 |
(RE1)
°D,E
RREy
11.CAR1 1) MODE : USB FREQ.C |IF CR1 CAR | TC1 ADJ to 453.50kHz 453.50kHz+50Hz
adjustment DC V.M 2
CAR |TP1 L6 ADJ to 7.0V 7.00£0.04V
2) STBY : SEND IF Cg Confirm Same frequency as REC.
ig) -2
3) STBY : REC TC2 ADJ to 456.50kHz 456.50k Hz+50Hz
MODE : LSB
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Measurement Adjustment
ltem - Condition Test Specification/Remarks
equipment | Unit |Terminal | Unit Part : Method
11. CAR1 4) STBY : SEND FREQ.C | IF CR1 CAR Confirm Same frequency as REC,
adjustment | 5) MODE : CW bcv.M 2 Confirmat REC & | 454.30kHz50Hz
WIDE/NAR : WIDE SEND
STBY : REC
6) WIDE/NAR : NAR Confirm green LED
. light on.
7) MODE : AM 455,00k Hz+50Hz
8) MODE : FM
9) MODE : FSK FREQ.C |IF CR1 CAR Confirm 457 .20k Hz+50Hz
WIDE/NAR : WIDE )
12. CAR2 1) MODE : CW IF W25 CAR |TC3 ADJ to 9.285.0MHz | 9.285.00+50Hz
Adjustment (0.3Vrms)
CAR | TP2 L10 ADJ to 7.0V 7.00v+0.04V
2) STBY : SEND IF W25 Confirm Same frequency as REC.
13. CAR3 1) MODE : CW CONT | CR3 IF L.20 ADJ to 100.0kHz 100.0k Hz+20Hz
Adjustment @ 4
and con- 2) MODE : USB Confirm USB : 98.5kHzx250Hz
firmation . LsB LSB : 101.5kHz+200Hz
. AM AM :100.0kHz+100Hz
. FM FM :100.0kHz+100Hz
. FSK ) FSK :101.8kHz+200Hz
14. CAR4 1) MODE : CW FREQ.C |CONT [CR4 IF L19 ADJ 10 99.20kHz 99.20k Hz+20Hz
Adjustment -1
2) CW PITCH : MAX RF V.M IF Q14 L18 ADJ to MAX. About 0.3Vrms.
) (E)
15. CAR 1) RFV.M (CAR |PLUG CAR | L19 ADJ to MAX. (REF. 100mV+50mV)
AMP 24 L20
16. VCO SWEEP RF Q17-G | RF L74 ADJ as shown at
BPF SCOPE Q21-E —76 right. 75MHz
Detector
45MHz
RX ADJUSTMENT
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment | Unit |Terminal | Unit Part Method
1.0.1-30MHz | 1) BAND : 20.0—30.0MHz SWEEP Body | ANT RF L2, Adjust as shown at
BPF FREQ : 29.500.0kHz Detector L31— [right. 21MHz  30MHz
RF ATT : 0dB SCOPE RF RIF 33.40,
STBY : REC 44
Disconnect RF unit, //\\
RIF connector, and connect
this plug to detector.
2) BAND : 14.0—20.0MHz ' L28—
FREQ : 18.000.0kHz 30 14MHz 21MHz
3) BAND :8.5—14.0MHz L25— 8.5MHz 14MHz
FREQ : 10.000.0kHz 27 f_\
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Measurement Adjustment
ltem Condition Test Specification/Remarks
equipment | Unit |Terminal | Unit Part Method
1.0.1-30MHz | 4) BAND : 7.0—8.56MHz SWEEP |Body |ANT | RF | 122~ | Adjustasshown at TMHz 8 5MH2
BPF FREQ : 7.000.0kHz Detector | RF RIF 24 right.
SCOPE
5) BAND : 4.0—7.0MHz 18— AMHz 7MHz
FREQ : 6.900.0kHz 21 //\\
6) BAND : 3.0—4.0MHz L14—
FREQ : 3.900.0kHz 16 SWHZ
7) BAND : 1.5—3.0MHz SWEEP |Body |ANT RF L11— | Adjust as shown at 1.5MHz 3MHz
FREQ : 1.800.0kHz Detector | RF RIF 13 right.
SCOPE
8) BAND : 0.5—1.5MHz L9,
FREQ : 1.000.0kHz 10 0.5MHz 1.5MHz
9) BAND : 100~--500kHz L5— 100kHz 500kHz
DISPLAY : 300.0kHz 7 /V\
2. MCF 1) BAND : 14.250MHz SWEEP RF TP1 RF L44— | ADJ to MAX as
MODE : CW 46 shown at right. L4§‘_O47 45.083
SPE- IF TP IF L35 | Center frequency 0.5d8 Y
ANA 45.050MHz
3.RX 1) MODE : CW SSG EXT.SP|RF VR2 | VR2 ADJ to center
IF AMP BAND : 14.175MHz AF V.M L44— | and other L's ADJ
VR1.on RF unit : Center SP 46 to MAX AF output,
AF VR : As desire SCOPE iF L7— Note : Repeat ADJ
15,17, L7-10 and
23-25 23-25.
2) SSG : 156dB DCV.M | CONT | TPt CONT | L2,3 | ADJto MIN
(R153)
4.NOTCH 1) NOTCH VR : Center SSG ADJ the AV VR
SSG : 0dB AF V.M to 800Hz/0.63V.
2) NOTCH SW : ON SP IF L16 Repeat ADJ for MIN | Dip point should be in
SSG : 40dB SCOPE VR2 | AF output. | between 11—1 o’clock
position.
5. |IF TRAP BAND : 1.400MHz RF L2 Set the core all the
Coil SSG : 45.05MHz way inside.
80dB L40 ADJ for MIN AF
output.
6. S meter BAND : 14.175MHz SSG IF VR3 | ADJ meter needle
SSG : 0dB AF V.M for mechanical ¢
SP point.
SCOPE RF VR1 | Set the VR1 to
CcCcw.
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RF VR : MAX (CW)
R290 (R205 side) connect to
GND on CONT unit. (After
_,_AiDJ disconnect.)

Measurement Adjustment
item Condition Test S Specification/Remarks
equipment | Unit {Terminal | Unit Part Method
8. S meter SSG : 8dB IF VR1 ADJ to S1 S1:8dB +6dB
AGC : FAST —4dB
SSG : 40dB VR4 |ADJtoS9 S9 : 40dB+6dB
Repeat ADJ S1. S9 + 60dB : 100dB+10dB
and S9.
7.ATT BAND : 14.175MHz SSG PAN- | ATT ATT : SSG
Confirma- AFV.M EL 10dB 50dB | 10dB+3dB
tion SP 20dB 60dB | 20dB+6dB
30dB 70dB | 30dB+9dB
8. FM IF MODE : FM IF L3-12,| ADJ to MAX,
BAND : 14.175MHz 35—38 | Repeat ADJ L3—5
SSG : 40dB and L7--10 for
f: 1kHz MAX S meter
DEV : BkHz reading.
CONT | L11
9. NB 1) FREQ : 14.175.0kHz SSG Rear | ANT CONT [ L2,3 |MIN (SSG out-
MODE : USB panei put : 20dB)
SSG output : 14.175.0kHz | DC V.M. Lower SSG output
to the point where
DC voltage falls
slightly, and again
reset to MIN.
2) MODE : USB Noise Rear |ANT Adjust Noise GEN.
NB LEVEL : CCW GEN. panel level to read to S1.
S meter
3) NB1SW:ON . CONT | L2,3 | MIN (If NB level has | Noise desappears.
Adjust N8 LEVEL control insufficient effect,
to the point where N.B. action adjust L8 core
begins. (After checking, turn slightly CCW {out)
NB1 SW : OFF) from peak.
4) NB2SW : ON Confirm The same effect as NB 1
(After checking, shut NB 2 is obtained.
SW OFF) .
5) Raise Noise GEN. level to S9. If any noise remains Noise disappears.
NB1 SW : ON adjust NB LEVEL to
(After checking, turn NB1 SW find the point where
OFF.) NB operates. .
10.Buzzer 1) AF VR : MIN CONT | VR14 | ADJ for 50mV/8%2 50mV/8Q£3dB

2} AF VR : MAX
RF VR : MIN
(ccw)

Confirm

8.0mV/88 or less.
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ADJUSTMENT

X ADJUSTMENT
Measurement Adjustment
ttem Condition Test Specification/Remarks
equipment | Unit [Terminal | Unit Part ) Method
1. Base current | 1) Display : 14.250MHz DCV.M }|AVR |FB Connect DC V.M in | 1.1—-1.8A
confirma- MODE : USB FINAL DC cable
tion STBY : SEND and confirm the
flow current.
2. Drive 1) Display : 14.250MHz AG RF DRV IF L29, | ADJto MAX. Greater than 2.3V p-p
AG : 2.0mV, 1.BkHz SCOPE 31, Note :
Disconnect DRV connector and : 3436 | While adjusting
terminate with a 5082 dummy 41,42, | each coil, be keep
load. (After ADJ, remove 44-46 | output less than
and reconnect DRV con- 2Vp-p by MIC GAIN
nector.) or CAR VR control.
2) Repeat ADJ L46,
50,51 and 52.
RF L.50—
52
2) MODE : CW IF L40
3. TX BPF 1) RF ATT : 0dB SWEEP RF R49 RF VR3 | ADJ to center.
1.7—30MHz | FREQ : 14.175MHz SCOPE L80— | LB0, 51,52 ADJ to
STBY : SEND Detector 57,60 | MAX.
Disconnect DRV connector .63, 65, 57 ADJ
and terminate with a 500 for 1.7MHz side (), T7MHz 1 30MHz
dummy load (After ADJ, re- L54, 56, 60, ADJ |
connected DRV) for 30MHz side (B). '
\ ADJ in upon order, :
. so that wave form ’
shown at right is ob- A <_l_> 8
tained. (ADJ sweep
band A and B sepa-
rately.)
4, Final 1) FREQ : 14,175.0kHz DCam Fl- L7 Fl- VR2 | 50mA 50mAz10mA
bias MODE : USB meter NAL NAL Note : Stabilization
MIC CONTROL : MIN ' ’ requires approxima-
Desolder L7 lead and connect tely 20 seconds.
ammeter in its place, minus to
L7 side. s
STBY : SEND
(After adjustment, resolder L7
lead.)
2) FINAL unit VR1 : MIN VRI1 Read the meter 1.3A£0.2A
Disconnect relay connector in when VR1isat
FINAL unit, 28V line and con- MIN. Then ADJ
nect ammeter in its place. VR1 so that the
STBY : SEND current is increased
(Disconnect ammeter and by 1.3A.
reconnect this connector
after ADJ.)
5. TX 1) FREQ : 14.175MHz RFV.M |Rear |ANT IF L40— | ADJ for MAX ALC
IF AMP MODE : USB AG panel 42, meter reading.
AG : 1800Hz, 2mV 80 4446 | Repeat ADJ.
METER : ALC Dummy
STBY : SEND joad
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Measurement Adjustment
item Condition Test . Specification/Remarks
equipment| Unit (Terminal | Unit Part Method
6.VC, IC 1) METER : IC Meter CONT | VR10 | Set for mechanism
METER and | STBY : SEND start point. ICmeter
' Meter fluetuation
current
limiter
Set point
]
_______ .
]
I
1
VR10 ADJ to
mechanical ¢ point
2) ANT : Connect dummy load | DCV.M | AVR | FB AVR | VRI1 ADJ to 28.5V 28.5V+0.5V
METER : VC
CONT VR2 : MAX
MODE : FSK
STBY : SEND
PROCESSOR OUT : Set to
10A IC meter reading.
{After ADJ,STBY : REC) CONT | VR11 | ADJ to 28.5V 28.5V+1V
3) METER : IC VR7 | ADJto 10A 10Ax1A
{After ADJ, STBY : REC) )
4) MODE : CW AVR | FB VR6. | Disconnect the FB | 14A+1A
CAR LEVEL : 10 terminal and con-
{After ADJ, STBY : REC) nect the current
meter between the
FB lead and the FB
terminal.
ADJ to 14A.
7. Power 1) BAND : 14.175MHz Power Rear | ANT CONT [ VR2 | ADJto 11OW
MODE : CW meter panel .
CAR LEVEL : 10 VR17 | ADJ meter reading | 110Wx10W
METER : POWER to 110wW.
STBY : SEND
{After ADJ, STBY : REC)
8. Power 1} PWR VR : MIN CCW CONT | VR19 | ADJ to 5W
{Low) STBY : SEND
After ADJ,STBY : REC)
(PWR VR : MAX CW
9. AM MODE : AM Sw CAR | AM power is adjust-
Power METER : POWER VR abie with CAR VR.
STBY : SEND
{After ADJ,STBY : REC}
10. Protection | 1) ANT : OPEN CONT | VR5 | ADJto 10W 10W=2.5W
and SWR METER : Power
2) ANT : 1502 Dummy load DCV.M | CONT | IC9- @ VR12 | ADJ to 0.5V 0.5v+0.01V
BAND : 3.750MHz 1508 VRi18 | ADJ to “3". SWR: 3
METER : SWR Dummy
load
3) ANT : OPEN Confirm SWR : o
4) ANT : 502 Dummy load Power Confirm SWR less than 1.2
meter

75



$-9408

ADJUSTMENT

Measurement Adjustment
ftem Condition Test Specification/Remarks
equipment | Unit |[Terminal | Unit Part Method
11.8SB mode | 1) BAND : 14.175MHz Power Rear ANT DG-B | TC1 ADJ as shown at
Frequency MODE : USB meter panel | (Direc- | {CAR) right. (Equal 300Hz,
response AG output : 2 tone, 7TmV SCOPE tional 2.700Hz amplitude
300Hz, 2700Hz AG coupler) within BW.)
STBY : SEND MicC
MIC VR : 50W output
ok
AG1T 300Hz 7mV
AG2 2700Hz 5608
10k 2
2) MODE :LSB TC2
3) MODE : USB, LSB Calibrate scope.
AG : 1500Hz, bmV .
STBY : SEND
4) MODE : UsB, LSB Confirm Within 6dB
AG : 2600Hz, 5mV {from 1600Hz)
STBY : SEND
5) MODE : USB, LSB
AG : 400Hz, 5mV
STBY : SEND
8) Check carrier suppression IF T —50d8 or less.
after this ADJ. VR6
12. FSK 1) MODE : FSK AG IF AFS DG-B | TC2 Turn comp VR CW
COMP OUT : MIN @) -3 |(CAR) until get enough
AG : 2 tone 0.3V SCOPE ANT TC3 signal to measure.
1000Hz, 3400Hz {Direc- ADJ TC2 and TC3
STBY : SEND nal as shown at right.
coupler)
10k
AG1 1000Hz 0.3v
AG2 3400Hz 56082
10k2
13. CAR 1) FREQ : 14.175.0kHz SCOPE Rear | ANT IF TCt | MIN (Adjust alter-
suppression MODE : USB « LSB (SPE- panel | {through VR6 | nately.)
MIC CONTROL : MIN ANA) Direcio- Adjust for no differ-
STBY : SEND nal ence between USB
coupler) and LSB.
2) MODE : CW Calibrate Oscillo-
CAR CONTROL : MAX scope (SPE-ANA)
STBY : SEND
3) MODE : USB « LSB Check —50dB or less.
STBY : SEND I less than —50dB,
repeat adjustment
. 1).
14. FM 1) MODE : FM AG CONT | VR16 | 1. Linear detector DEV +3kHz with [ess than
Deviation BAND : 29.25MHz Linear SET 5mV MIC input.
MIC : 1kHz, 50mV detector ex.) MS-57A/MS- DEV £4,0—6.0kHz with
FM MIC GAIN : MAX 61A HPF : OFF less than 50mV MIC input.
LPF : 20kHz
4101
FILTER : 25kHz/
15kHz
De-emphasis : OFF
2. ADJ 10 £4.6kHz

76




ADJUSTMENT

T3-9408

Measurement Adjustment
Item Condition Test Specification/Remark
equipment | Unit [Terminal’| Unit Part Method
15. ALC 1) MODE : USB AG S- CONT | VR8 | ADJ to the mechani-
Meter METER SW: ALC AF VM | meter cal zero point.”
MIC VR : MAX Dummy Meter fluctuation
AG : 1.5kHz, 5mV load
STBY : SEND Set point
2) ALC Meter zero ADJ Sw MIC | ADJ for ALC meter ;/
GAIN | zero point. it
3) AG : 6dB up CONT | VRO | ADJ for ALC zero |
{After ADJ, STBY : REC) MAX. ; >
4) MODE : FM IF VRO ADJ for ALC zero VR8 ADJ to
BAND : 29.25MHz MAX. mechanica! ¢ point
(After ADJ, STBY : REC)
16. Speech 1) BAND : 14.260MHz AG Panel {MIC IF L29, | ADJ for MAX comp
Processor MODE : USB AF V.M Rear | ANT 31— meter reading,
METER : COMP Dummy panel 34,
MIC VR : MIN load 36,41,
PRO : ON 42,
PROCESSOR : 9 o’clock 44—46
AG (MIC) : 1.B5kHz, TmV VR10 | ADJ for MIN comp
STBY : SEND meter reading.
2) Panel | Proce- | ADJ for S1, S-meter
ssor reading.
IN
3) AG (MIC) : 20dB up IF VR7 | ADJ for S1 +20dB
{10mV) comp meter reading.
Repeat ADJ 2}, 3).
4) AG (MIC) : 10dB up Confirm the meter
(32mV) reading is increase.
5) METER : ALC IF .33 ADJ for MAX ALC
(After ADJ, STBY : REC) meter reading.
17. Monitor 1) AGC: ON AF V.M | Panel |MIC \F L43 ADJ for MAX ALC
Level MON! : ON SCQPE Rear- | ANT meter reading.
AF VR : Set to 0.63V/8Q panel CONT | VR13 | ADJ to 0.63V/8Q 0.63V/82x3dB
point with CAL
marker signal.
AG (MIC} : 1kHz, 10mV
MIC VR : Within ALC zero.
STBY : SEND
2} MIC terminate with 50k Don‘t move AF VR .| Less than 1.56mV/8Q
MIC VR : MIN and confirm the
(After ADJ,STBY : REC,) hum and noise.
MONI : OFF.
18. MIX 1) BAND : 21,100.0kHz "1 Power Rear | ANT IF VR8 |21.565MHz : MIN
Balance MODE : AM" ‘meter pane| (S meter and AF
MIC VR : MIN Monitor output.)
STBY : SEND receiver
(SPE-
| ANA}
2y MODE : CW 1 VR10 |29,930MHz : MIN
(S meter and AF
output.)
STBY : SEND RF VR3 . | 23.950MHz : MIN
(S meter and AF
output.)
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Measurement Adjustment
item Condition Test Specification/Remarks
equipment | Unit |Terminal | Unit Part Method
19. Side 1) MODE : CW SCOPE CONT | VR15 [0.2Vv/8Q 0.2V/802+6dB
tone AF VR : AF output 0.63V/ FREQ. C 800Hz 800Hz+£100Hz
88 with CAL
marker signal.
MONt - ON
KEY JACK : KEY IN
2) PITCH CONTROL : Confirm 800Hz+300Hz or more.
MIN < MAX
20. AT-840 1) BAND : 1.500.00MHz Oscillo- AT JP124 | AT-A | VR101 | ADJ as shown at
Auto TC1 : Preset to center scope right. A=B
antenna Disconnect the @ on AT-B
tuner unit, the on AT-A unit
(tf in- and jumper between TRQ
stalled.) and TV at the @) on AT-B
unit.
CAR VR : MAX, METER : At
SWR, STBY : SEND
Turn VFO frequency {up)
until SWR becomes 3"
{After ADJ, STBY : REC)
STBY : SEND
2} Turn VFO frequency {down) VR102| ADJ VR102 until
until SWR becomes “1.15" ANT TUN indicator
{After ADJ, STBY : REC) just goes off.
3) BAND : 18,000.0MHz 200 & TC ADJ for motor
STBY : SEND 1508 stops and SWR
(After ADJ, STBY : REC Re- Dummy reads MIN.
connect the (@) on AT-Band | load
remove jumper between TRQ
and TV on connector @) .)
4) Check at the each center Confirm SWR 1.2 or less.
frequencyof the HAM BAND
Microprocessor operation check
Item Condition Operation check Item Condition Operation check
1. Reset 1) POWER SW : ON « OFF | Display : 2. RIT/XIT | 6) Push XIT SW (off) once. | Display XIT light off and
Then, pressing A=B SW, VFO A N tone sounds.
power SW on. He S AN 7) Push clear SW RIT frequency display
B gS:d | changes to /7 .
Push S1 on D unjt ub display : - -
3. Funct .
" TRIO-KENWOOD" unction ;; Eus: _SFP:IS'I;EiWVc\)/nce SD}?LIT light on {orange).
2. RIT/XIT | 1) Turn RIT, XIT encoder Display frequency in- ush - SW once. V;:glag )
knob UP < DOWN crease or decrease smooth. o ] e T e
[ Y A S T

2) Push RIT SW (ON) once

Display RIT and tone
sounds.

3) STBY : SEND
(After check, STBY : REC)

Same frequency as RIT off.

4) Push RIT SW {off} once.

Display RIT light off
and tone sounds.

5) Push XIT SW {on) once.

Display XIT on and tone
sounds.

While pressing.

3) Push A/B SW once.

Display : “VFO B*
e g ITHTHTT T e
TR YA I T |

and tone sounds.

4) STBY : SEND

Display : "VFO A"

5) STBY : REC

Display : “VFO B"
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Item

3) Push PG.S SW {on} once.

Orange light on and scans
from '‘21.000.00" to
“21.005.00"" on “FM"*
mode.

4) Push HOLD SW {on} once
and turn main VFO knob.

Red LED light on and
tone sounds.

Scans manually by VFO
~knobs.

5) Push HOLD SW (off)
once.

Red LED light off and tone
sounds. then, starts auto-
scan,

8) Push PG.S SW {off)

Orange LED light off and

once. tone sounds.
7) Push MS SW (on) Green LED and MEM light
once. on and tone sounds.

Scans MEMO from MEMO1
to MEMOQO, (skips memo-
rized channels.)

8) Push MS SW (off)
once.

Green LED light off and
tone sounds.

9) Push both M.CE and 1
switches.

Tone sounds.

Ten times round one
cycle.

ftem Condition Operation check Condition Operation check
3. Function | 6) Push A=B SW once. Tone sounds. 4. Memory | 10) Push VFO/M =1 SW Display : " o
7) Push A/B SW once. Display : “VFQ A" “MEMO 1”
N e 11) Push 4 SW Display : 26.000.00"
and tone sounds. “MEMO 4"
8) Push F.LOCK SW (on) Display : F.LOCK and 12) Push M»VFQO SW Display : '26.000.00"
once. tone sounds. . “VFO A"
9) Turn VFO knob. Confirm the display fre- 5. Timer 1) Push “S1** on LCD unit. | Display :
guency doesn’t change. “TRIO-KENWOQOD"
10) Push 1.5 SW. Doesn‘t change any. 2) Push “CLOCK" SW once. | Display :
11) Push F.LOCK SW (off) | Display F.LOCK light off 0:00
once. and tone sounds. off 0: 00 on0: 00
12) Push Display : 3} Push “SET" SW once. 0?00
ENT—122-2>3—>4- “1234667" off 0: 00 on 0: 00
5—>6—7SW's ' 4) Push “MODE"" SW once. 0:00
13) Push VOICE SW. Sounds verifies displaced off 0?00 on0: 00
(Instal} the option voice frequency. 5) Push “MINUTE" SW 0:00
synthesizer unit VS-1.) once. off 3700 on0: 00
14) Push SPLIT SW once. Display : SPLIT, orange 6) Push “MODE" SW once. 0:00
light off. off 0: 01 on0?00
4. Memory | 1) Push 29 SW CH FREQ"  MODE 7) Push “MINUTE” SW 0:00
2) Push both SW M.IN and 1 1 29.000.00 cw twice, off 0: 01 on0:02
once then enter the 2 28.000.00 CW 8) Push “MQDE" SW once. 0:00
MEMO as on right chart. | 3  27.000.00  USB off 0:01 on0:02
: 4 26.000.00 usB 9) Push “TIMER" SW (on).
5 25.000.00 LSB 10} Push * SCROLL"” SW Display :
6 24.000.00 LSB once. \1/I;/IB1 14.000.00 US
7 23.000.00 AM 11)Push “SCROLL" SW V-8B 14.000.00 US
8 2200000  AM once and confirm the 1M2 28.000.00 CW
9 21.000.00 FM display changes as shown | V-B 14.000.00 US
10 21.005.00 FSK at right. 1M3.27.000.00 US

V-B 14.000.00 US
1M4 26.000.00 US

V-B 14.000.00 US
1M5 25.000.00 LS

V-B 14.000.00 US
1M6 24.000.00 LS

V-8 14.000.00 US
1M7 23.000.00 AM

V-B 14.000.00 US
1M8 22.000.00 AM

V-B 14.000.00 US
1M9 21.000.00 FM

V-B 14.000.00 US
1M0 21.005.00 FS

V-B 14.000.00 US
V-A 14.000.00 US

12) Switch to “MEMORY
BAND 2"

V-B 14.000.00 US

2M1

13) Switch to “MEMORY
BAND 3"

V-B 14.000.00 US

3m1

14).Switch to “MENORY
BAND 4"

V-B 14.000.00 US

4M1
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TOP VIEW

POWER TRANSFORMER

__________________________ ™ i
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: A [ Rx:Lss TX:Cw =
8 L7 POINT
124 Lz2o CT c35
PN
B = TR1 || TR2
Tﬁ 4 Ls Suro
R146 : . Blus
©® CAR AMP
b 6 Olus Qe lL20
®:[m:
Q
SW UNIT(L) st
1-16 -
(X41-1600-00] (RESET sw) || v@ @2

RiT ENCODER UNIT
({X54-1690-01)

PLL UNIT (X50-2020-00)
L5-7

o

: PLL-2 adj. (35.5—40.5MHz)

L10 : PLL-1 adj. {100—110MHz}
L17,18,20—24

: PLL IF adj.
L.265—27 : PLL BPF adj. {9.5—44MHz)

TC-1 : STD freq’ adj (20MHz)

= A

AT UNIT (A) {X57-1130-00}

VR101 : Waveform ratio (A=B)
VR102 : ANT TUNE indicator goes off
TC101 : Motor stop and SWR reads MIN
100W FINAL UNIT (X45- 1400-00)

VR1 -: 130mA +100mA, ~50mA {100W Final bias)
VR2 :50mA + 10mA {10W Final bias)



ADJUSTMENT TS-940S

BOTTOM VIEW

CONTROL UNIT (X53-1420-11)

VR11 VRS, j
' () wo® @ D042
RF UNIT (X44-1660-00) VR7® ®® @
VRi6 8 - 7 VRi8 VRS \@ VR2
6 Ji 88 e ® E
@ ANT adak ® VRS VRi9
L2 VRiz ®
@8 K H VR4
VR .
\ CAT])4 DRV | 4 CR:" g vriz
L33 132 L31 G | )
iPicra  vRia |
L30 L29. L28 L60 @ gI Ve
N
@ @ VRIS @ Lrissren
L27 L26 L25
Sis Qs
L24 L23 L22 )
=] [ > L3 =
.l BB 8 =2 ge
L21_L20 Lio Li8
VR2 AR - T =g Q14 VR2
® JE B )2 N @, e 8
TP Li3 Li2 Li w57 () @, ()
ol 230 & D Jo¢ . VR4 VR3 Li5
io Ls  \%8
B Bl s ) : Vés ® Lgs L24 L25
= ] i
= i
%% vrRe TCI Li4
L83 [@]cs a5 Las L20 O
PEd = o, O
Las 0 %
VR3
ree @ .L4
@ L38 L37 —_
[(OLL L52 LS( O \6 . .._‘[
W FIL
svco B Lso@] L5 "44 = B 455KHz (OPTION) ]
" Lao SSB FILTER VRI b —— = -
©w -LG Q YK-8851 Lit ® L=
AT 2z §§ _— r 1 "0‘ R
G2 a9z S lg'rpq g Lad | AM FILTER e
@ b g L65,68,71 . () N | (OPTION) Swar | L3
p @ 8 1VCO ADJ A LoD - - l L) ®we
12.00V L7 Ly T —/ was
L65 L68 L7i +0.08V ™ Ls P Lio {_cw FILTER | — VRS L2
S 7Y | (oPTION) o—wz2z2 | 35 Y i3s3 7N o2
ks k w3s
——— 9 G LT o | & o
- N
g9 IF UNIT (X48-1430-00)
@ @ MAIN ENCODER ASS'Y
I'—"I VR1 VR2 (W02-0328-10) ]___1
—_— 1 N
RF UNIT (X44-1660-00) IF UNIT (X48-1430-00} CONTROL UNIT {X53-1420-11)
L2,40 TR TRAP_adj. (BAND 1.400MHz, SSG : 45.06MHz 80dB} L1,2 : {F OUT adj. (8.83MHz) L2,3 :SSBIF GAIN (MIN. adj.)
L5-7 . BPF 100—500kHz (Freq. : 300.0kHz) L3—6 :MCF adj. (RF unit: L44—46) L11 :FMIF GAIN
19,10 . BPF 0.5—1.5MHz (Freq. : 1,000.0kHz) L7-15,17,23-25
L11—13 : BPF 1.6—3.0MHz (Freq. : 1,900.0kHz) : SSB IF GAIN adj. VR1 :RBadj. 2.1V
L14—16 : BPF 3.0—4.0MHz {Freq. : 3,900.0kHz) L16 : NOTCH adj. VR2 : MAX POWER adj. {110W)
L18-21 - BPF 4.0—7.0MHz (Freq. : 6,900.0kHz) 118,19 : CAR4 adj. (99.20kHz +20Hz) VR3 :ALCadj. 3.2v
L22—24 : BPF 7.0-8.5MHz (Freq.: 7 000.0kHz) L20 : CAR3 adj. (100.0kHz +20Hz}) VR5 :SWR protection adj. (100W)
L25-27 : BPF 8.5—14MHz (Freq. : 10,000.0kHz) 1.29,31,34~-36,40—42,44—46 VR6 : Current protection adj. 14A
L28—30 : BPF 14.0—20.0MHz {Freq. : 18,000.0kHz) : DRIVE adij. VR7 :1C meter adj. 10A
L31—-33 :BPF 20.0—31.0MHz {Freg. : 29,600.0kHz) L32 : COMP LEVEL adj. VR8 :ALC-¢adj.
L44—46 : MCF {(Center freq. : 45.050MHz) L33 : ALC LEVEL adj. VRS : ALC meter adj.
L50—-52 : DRIVE adj. T L43 : MONI LEVEL adj. VR10 : IC-¢.ad].
L53,56,57 : TX BPF 1.7MHz Side (A) L37,38 : FM IF GAIN adj. VR11 : VC meter adj. 28.5V
LB4,566,60 : TX BPF 30MHz Side (B) VR12 : SWR standerd adj. 0.5V
Lé5 : VCO1 adj. {9.499 99MHz) VRi1 : RX S-meter Sens. S-1 VR13 : MONITOR LEVEL adj.
L68 : VCO2 adj. (19.499.99MHz) } 12.00v£Q.01V VR2 : NOTCH adj. (VR2and L16) VR14 : BUZZER LEVEL ad].
L7 : VCO3 adj. (30.000.00MHz) VR3 : RX S-meter ¢ adj. VR15 : Side tone level
L74—76 :VCO BPF : . VR4 : RX . S-meter Sens. S-9 VR16 : DEV.
VRS  : AGC adj. 3.2V VR17 : Power meter adj.
VR1 : RE AGC adj. (AF output 0.2dB down) VR6 : CARRIER SUPPRESSION adj. (VR6 and TC1}) VR18 : SWR meter adj.
VR2 : MIXER BALANCE adj. VR7 : COM LEVEL adj. (VR7 and L.32) VR19 : MIN, power adj. (5W)
VR3 : MIXER BALANCE adj. {CW 23.950MHz) VR8 : MIXER BALANCE adj. 21.555MHz (AM 21.1MHz)

VR9  :ALC LEVEL adj. (FM29.26MHz)
VR10- : MIXER BALANCE adj. (CW 29.930MHz) 81
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TERMINAL FuncTion TS-940S

Terminal . . Terminal . . )
Terminal Function Terminal Function
No. l Name JI/O No. Name {1/O .
SWITCH UNIT (L) 4 | SPL | | |SPLIT LED light on
1 [ vey | 1 [Vvs-1Busy signal 2 | DIM | O |DIMSW output, OFF : OV
2 VSR O | VS-1 voice synthesizer start signal 3 TX | STBY control by p-com, SEND : H, REC : L
3 P84 |O 1 |ATT1 {0 . 0, 20dB : 15V
@ 4 PSO ®) @ 2 {ATT2 | o }ATT relay drive 0. 10d8B : 15V
5 | PST | O | VS voice synthesizer data 7 |NAR | | |NAR LED control for Mode
s ﬁzg 8 2 | 15V +15V
3 cwB | CW mode : 15V
8 | 5C1 | O |*+5V for VS 4| ss |1 [MICPTTON:OV
@ 21T |1 jr21V 5 |WIDE | O [NAR SW OFF : 5V (approx.)
2 | GND GND AR AUTO/THRU SW AUTO : 15V
1 8BO |1 2 | TUN | | |AT tuning: H
2 | sB1 |t .
Display data for LCD 1 15B | |+15V
G| 3| se ! 2 | NB1 | O |NBTSW
4 1 sB3 |1 3 | NB2 | O |NB2SWON:H
5 | MRQ | I | Cloe for dats 1 | PRM | I |COMP meter
GND
6 GND 2 MVG Mic line GND
1 | GND GND _ 3 | PRS | O |SSB mode PROC SW ON : 16V
2 | RS | O | Resister, select signal 4 | MV2 | O |MIC GAIN/PROC-IN VR
3 RW O | Write/Read signal 1 | aND GND
4 LE O | Latch signal LCD ass’y 2 PIL | | PROCAIN VR OUT
5 DB4 @] control data
3 | MVG .
@ 6 | DBS | O |\ @ 2 | mve }MIC line GND
7 | DbB6 | O 5 | MG |1 |MICGAINVROUT
8 | DB7 | O ) 6 | NBL | O |NBLEVEL VR
9 | 5L +5Vfor LCDass’y 7 1 15 | O |+15V for SW unit (E)
10 LG O | LCD Intensity control bias, —3V approx. 1 ALM I ALC mot
er .
1 GND GND X 2 PWR 1 Power meter
2 HS O | LCD data accept signal message 3 SWR | SWR meter
) @ 3 5C O | + 5V for Digital B unit 4 ICM | |C meter
4| 88 | O |+8Vfor Digital B unit @) 5 [vem |1 | ve meter
1 8C I |+8Vv 6 | AGO | O |AGC OFF : 15V
@ 2 | GND GND 7 | NAF | | |SSB, FSK, CW mode : 16V
3 | TMY | O | Timer output, Timer SW ON, Timer SW OFF : H 8 | AGS | O | AGC SLOW : 15V, Normally : —12V
1 | TMY | 1 | Timer SWOFF : L NAI | O |[NARSWON:H
@ 2 TMR I Timer SWON : L NAR | NAR LED control for MODE
1 | ATV | | | AT unit TX data TUN | O | TUNE LED light ON
2 | TNQ | t | AT unit STBY signal SPL | O | SPLIT LED fight ON
1 5K 0 ey, PL O | Power supply for meter lamp
2 SET SET KEY G GND for meter lamp
3 | GRP | I |GRAPHKEY . SWITCH UNIT (D)
@ 4 | SCR | I |SCROLL KEY von: 1 | cwB | | |[CWmode: 15V
5 | CLK | I |CLOCKKEY G| 2 | onD GND
6 | GND GND 3 ]18v || |+15V
1 | GND GND 1 | AP5 | O |CW mode AF TUNE ON : 15V
2 | LG . @ 2 | AP0 | O |CW mode AF TUNE OFF : 15V
3| ve } Sub diaplay contrast 3 | NTH | O |NOTCHSWON : 15V
SWITCH UNIT (1) 4 158V | O |+ 15V for SW unit {C)
1 | veo | O [Bito 1 | GND GND
> | ver | o |sit1 @ 2 | RCL | O |CLEARSW .
@] 3 | vB2 | 0 [Bit2 tCode, datafor VBT, SLOPE TUNE 3 | XIT | O | XITSW ON:L
2| ves | o |git3 . 4. RIT |O |RITSW
5 | vB4 | O |Bit4 SWITCH UNIT (K)
1| vs VBT 1 1102 |1 |IFOUT2 (4th IF 100kHz)
@] 2 | SH || |SLOPEHIGHcut rCode select data 2 | GND GND
31 st || |SLOPE LOW cut 3 | Lo1 |t |PHONE OUT
"~ SWITCH UNIT (A) 4 | GND | - |GND
yE—ry 5 | GND GND
T+ ™ O Meter SWcommon 6 | 101 |1 |IFOUT1 (8.83MH2)
@ 2 SSB i |SSB mode: 15V 7 | GND GND
3 CWB | | CW mode : 15V 8 LN1 | PHONE IN
4 MA I | AM, SSB mode : 15V
1| 188 | I |+158V @
2 MS O | Power supply for monitor, MON{ SW ON : 15V
3 | FBK | O |CW mode FULL/SEMI SW, FULL : 15V
@ 4 | vs2 | 0 | cw mode VOX SWON : 15V
5 | vs1 | O | AM, SSB mode VOX SW ON : 15V
6 | SS | 0O |STBYSW,MICPTTON: OV 83




‘S-940S TERMINAL FUNCTION

i . T inal
Terminal Terminal Function il Terminal Function
No. ] Name II/O No. Name |1/O : ‘
SWITCH UNIT (F) 1 - | | — {minus) display data
1 V16 I | +15V 2 b | | Segment data b
2 | vxc | 1 | ANTI VOX VR 3| Gt |1 |GriddataNo.1
3 | VXG GND 4 P5 I | Analog digit data
4 1 ANV | O | ANTI VOX VR 5 G2 | | Grid data No. 2
@29} 5 | MVG Mic line GND Go)| & | 8 [ }Analo dii
g digit data
. 6 FMC | O | FM MIC GAIN VR ‘ ; 273 : A No. 3
7 DLY I | VOX DELAY VR rid data No.
8 | VXG GND 9 P8 I | Analog digit data
9 VX2 O | VOX GAIN VR 10 G4 I.. | Grid data No. 4
1 MVG Mic line GND 11 c | | Segment data c
@)} 5 | mva1 | | | EMMIC GAIN VR, VOX GAIN VR 2] 9 ! _|Segment data g
1 e I | Segment data e
12 g\\ﬁ (lj }CAR VR 2 d | | Segment datad
bank SW data. 2,3 H 3 G10 | Grid data No. 10
1 | MBO } O | Memory ban ata, 2, 3: 4 |vEOB| I | VFO B display data
5 | MB1 | O | Memory bank SW data, 1,3 : H P ,
5 |VFOA| | |VFO A display data
3 100 O | VFO : 100kHz SCALE DATA : L 6 En | Heater for display tube
4 10 O | VFO : 10kHz DIGIT DATA : L 7 {Lock | 1 LOCK display data
1 GND GND 8 f 1 | Segment data f
2 ‘ MKS | O | MARKERSWON : L SWITCH UNIT (E)
1 | GND GND 17 1 PCO | O | TRQH : H, Normally : —12V
21 L6 } sub display contrast 2 | —12 |1 |-12v
3 VE 3 | TRQ | | AT STBY signal {For power control OFF)
SWITCH UNIT (J) 1 | PRL | O |PROC-OUT VR (DC)
& 1 | TMY | O | TIMER SWOFF : L 2 | SFT | | |PROC-OUT VR, SSB, FSK mode TX : 15V
2 | GND GND 3 | MVG Mic line GND
3 TMR O | TIMERSWON : L 4 MV1 | MIC GAIN VR
SWITCH UNIT (G) 1 | NBL | O |NBLEVEL VR
1 8V t + 8V 2 GND GND
2 MD O | MIC DOWN SW 3 MVG Mic line GND
3 MU O [ MIC UPSwW . @ 4 PIL O | PROC-IN VR
4 SS O |PTTSW 5 15 | + 156V
@ 5 MIC O | MIC COM 6 MVG Mic line GND
6 GND MIC GND 7 MG O | MIC GAIN VR
7 GND GND 8 MVG Mic line GND
SWITCH UNIT (H) 9 | MVl | O |MICGAIN VR
1 GND GND 1 GND GND
2 REC 0 | RX AFSK signal 2 PC O | Power control VR
3 | MSL | O | MIC select 1 PC1 o}
€ a | ss |1 |sTBYcontrol |, .., 2 | pc2 |1 }POW‘” control VR
5 MIN | TX AFSK signal SWITCH UNIT (C)
S onD ! APT : }CW PITCH VR
7 | GND GND > 1 ap2 |0
SWITCH UNIT (M) 3| AaP3 | O }AF TUNE VR
1 XIT | | XIT display data @ 4 | AP4 |
2 RIT 1 RIT display data 5 CWP | O |CWPITCH VR
3 FG I | Heater for display tube 6 | NTH | O | NOTCH VR
4 DP | Dot display data 7 APO O | CW mode AF TUNE OFF : 15V
5 a | Segment data a 8 AP5 O | CW mode AF TUNE ON : 15V
6 SC | | Scale display data 1 APS |- | CW mode AF TUNE ON : 15V
1 |MEMO | | MEMO display data 2 APO | {CW mode AF TUNE OFF : 15V
2| po |1 |Analog digit data 3 |18V |1 |+15v
3 G5 I Grid data No. 5 4 GND GND
4 P10 I Analog digit data 5 NTH | |NOTCHSWON : 15V
5 G6 | Grid data No. 6 1 NTL | O |NOTCH LED light on, NOTCHSWON : H
E_; ig : }Analog digit data ) f FMG ! FM mode : OV
sQz 0]
8 | G7 || |GriddataNo.7 o | sar | }SQL VR
® 212, }Analog digit data SWITCH UNIT (B)
11 G8 | Grid data No. 8 1 GND GND'
12| G9 | | Grid data No.9 g AA\\//(ZB 5 g grzlgNV?:{
4 1 AVG AF line GND
5 AV1 | AF GAIN VR
6 RFG | O | RF GAIN VR
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TERMINAL FUNCTION TS-940S

Terminal Terminal Function Terminal Terminal F ti
inal Func
No, l Name I 1/0 No. Name |1/0 unetion
AVR UNIT (X43-1500-00) 1 | RBO |}
1| ACZ {1 2 | RBT ||
OIERIvEE }AC LINE for AVR (21T) @| 3 | me2 || | (7% BPFband data
- 4 RB3 }
1 PE | Q103 Emitter
2 | PC | O } Q103 Collector ' TopveL | } . .
@ 3 B o | Q103 Base 5 | veM | Main VCO select signal
@ 1 28C | O | +28V to POWER SW 1 TCB | O | Power suppiy for PLL unit IC18
2 28B | + 28V from POWER SW @ 2 VC2 I | VCOS3 control voltage
: 3 GND GND
1 21T O |+ 21V for Control unit
@, | éno GND 4 | vcr | 1 | veo1, veo2 control voltage
1 | 21T | O |+ 21V for Control unit RIT | O | B I tao.08hikz)
@ 2 28C O |+ 28V for Controf unit X1\—/TR (lj _-::i q _( 5.05MHz) Y VERTE .
3| 21B | I |+21V for AVR unit rive output to X.VERTER 7 pin
4 GND GND RXA | RX signal input
Ermi EXTA | O | To EXT. ANT SW
! 10€ | Q104 Emitter ANT i From Antenna connector
(®)| 2 | 10c | O | Q104 Collector w& | | | X.VERTER 4 pin
3 108 | O | Q104 Base .
TXA | TX POWER
1 % I | +10VforIC101: 5V AVRIC DRV | O | Drive output to Final unit
(™)} 2 | eND GND VCO | O | VCO signal output to PLL unit
3 | BV [ O |*+5VAVR output 100W FINAL UNIT (X45-1400-00)
; éz"s S g:\'%v for LCD ass’y o 1 [ TXC [ 1 |TX control, TX : 16V
2 GND GND
1 | 8CO | O | +5V for Control unit 3 | TH | O |Final thermal sensor
2 51F O | +5V for IF unit IN I | Drive power input
3 | GND GND OUT | O |Power output
@ 4 5KE QO | + BV for key board ass’y o8 I |+ 28y
5 { GND GND
GND I | GND
6 5DA | O |+ 5V for Digital A unit C.DC UNIT (X46-1030-00)
7 | GND GND DC-D IT (X46-1030-
8 | 10DA | O |+ 10V for Digital A unit 1 HV O | High voltage for display drive {(approx. —40V)
1 1ICA QO | Detect terminal for VC, IC meter @ ; ';g g }Filament voltage for display
2 ICB O | Detect terminal for IC meter .
4 5V O |+ 5BV for Digital C unit
@ 12 g/N\!; (0] gﬁbmotor control output 5 | GND GND
— 1 DIM | DIM SW OFF : OV
1 40V 1 40V DC inline @ 2 | aND GND
@] 2 | 8s1 | 0 |Q102Base 3l sv |1 sy
Q101 B
8 | BS2 10 ~a%e v @1 [z | 1 [+zviorave uniT
@ 12 TrSM (l) Il’;egr{/m:tert;rerH.Nt ou'lt'lzufo‘! 2 —C QO | —40V for —12V power supply for Control unit
or mister
IF UNIT (X48-1430-00
28A | Q101, 102 output ] 101 o ] { Y )
FB O |+ 28V for Final unit IF OQUT1 (8.83MHz)
2 | GND GND
5G BV LINE GND
. .3 LN1 | {PHONE IN
CcG Chassis GND 4 | GND GND
FG | O | FINAL GND (|5 | MSL | I |Micselect signal for ACC2:8 pi
ics si or -9 pin
RF UNIT (X44-1660-00) 6 | GND aGND .
@ 1 |ATT1 | | | ATT SWdata,0,20dB : H 7 | MIN | | |TX AFSK signal for ACC2-11 pin
2 1ATT2 | | |{ATT SWdata,0,10dB : H 8 | GND GND
@ 1 GND GND 9 REC | O | RX AFSK signal for ACC2-3 pin
2 | MKR | 1 | Marker signal {100kHz) @ 1 MIC I | Mic input
@ 1 ATV | Bias for ANT switching (TX : H) 2 | GND GND
2 | RV | I |RX:1BV 1 | MVl | O |MICGAINVR
1 RV O | RV (RX : 15V) for IF unit @ 2 MVG ' Mic line GND
2 AGC I AGC voltage for RF AGC circuit 3 SFT O | To PROC-QUT VR (SSB, FSK mode TX : 15V)
@ 3 B O {TB(TX:2.1V) for |F unit 4 PRL I | PROC-OUT VR {DC)
4 TV | O | TV (TX: 18V) for |F unit 1 | TBK | 1 |[TX:15V
1 | GND GND 2 | =12 [ -2V
®)| 2 | PC | 1 {Powercontrol (Q3 GAIN control) ()| 3 | cR3 | O |CR3 for SIDE TONE (100kH2)
3 TRQ | AT STBY signal (O3 GAIN DOWN) 4 | GND GND
1 vCH | 0 |NC 5 | CWG | O | CWG for Control unit, CW mode : OV
2 B | | TX :+16V,RX: -12V 1 ™ I | TX meter amp
3 18 | {+18V @ 2 MA | O | AM, SSB mode : 15V
@ 4 NC NC 3 SS8 | O | MOD data for SW unit (A), SSB mode : 15V
: 5 TV | | TX :+156V 4 CWB | O | MOD data for SW unit (A}, CW mode : 15V
1 ALC I | ALC for TX IF control
2 GND GND
3 | MON | O | TX IF for 8SB, FSK, AM monitor (8.83MHz)
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[S-940S TERMINAL FUNCTION

Terminal R Terminal
Terminal Function Terminal Function
No. Name |1/0 No. Name {1/0
1 NG1 | Noise blanker gate input @ 1 FSB O | FSK mode data, FSK : 15V
2 NBB | O |+ B for Noise blanker circuit 2 | GND GND
®' 3 GND GND 3 AFS I | AFSK modulate signat {2290/2125Hz)
4 NA O | IF output for Noise blanker TIF O | TX IF signal (456.05MHz)
1 GND GND RIF I RX 1st IF signal (45.06MHz)
2 5iF | + 5V HET 1 | HET (36.22MHz)
1 ] USB | O | USB,CW, AM, FM, TUNE : H CAR 1 PLL UNIT (X50-2020-00)
@ 2 LSB O | LSB,FSK:H f shift 1 DAO o
3 5V O |+ 5V for CAR unit 2 DA o
4 | 18V | O |+ 1BV for CAR UNIT @ 3 | pa2 | o | (PLLdatafor CAR1, CAR2
1 RB | Bias for RX circuit, RX : 2.1V 4 DA3 | O
2 15V I {+18V 5 | UL || Unlock signal
3 | TRQ | | |ATSTBY signal 1 TanD GND
4 FMB (@] FM: 1BV Mode data 2 DAC |
5 AMB O | AM: 18V ! for Control unit 3 DA1 | PLL data
1 GND GND @ 4 DA2 |
2 CRO | Carrier for TX CW, FM (8.83MHz) 5 DA3 |
1 USG I USB KEY 6 cL2 | Data clock for 1C8
2 | LSG | | |LSBKEY 7 | cLt | | |Dataclock for IC9
8 CLO | | Data ciock for IC19
2 La?; : Zi/IKKKEEYY KEYON: L 1 | GND GND
@)| 5 |FMG | I |FMKEY @ 2 | 117 | 1 |117MHz from CAR unit
6 | CWG | | JCWKEY 1 | FMM | 1 | FM modulate signal
7 WN I | WIDE/NAR & IF Filter switching data 2 | GND GND
8 | MD2 | | |IF Filter switching data )3 |15a |1 [+18v
9 MD1 | |F Filter switching data 4 UL O |PLL uniock signal
1 TV 1 TX:18V 5 5 | |+5V
®) é ?g : EX : ’El’:/ for TX circus 1 | KFS | I [RTTY KEY signal, KEY DOWN : L
Ow vaoitage Tor cireult 2 GND GND
4 | AGC | O | AGCoutput for RF unit RF AGC @ 3 | MKR | O | 100kHz marker signal output
1 Cvi O | DC for CAR VR, CW, AM mode TX : 15V 4 | MKG NC
2 cv2 I CAR VR output 5 GND GND
T M O | Meter output 6 | MKS Marker ON : L, Normally : H
@ 2 NAF | O | DC for AGC SW, SSB, FSK, CW mode : 15V 1 AFS O | AFSK signal (2290/2125Hz)
3 | AGS | I | AGCSLOW : 15V, Normally : —12V @] 2 | anp NC
4 | AGO | | |AGCOFF : 15V 3 | FSB | | |FSK mode data, FSK : 15V
1 FMI O | FMIF (455kHz) 1 10 O | 10MHz for CAR unit
@ 2 | GND GND 2 | GND GND
. 3 GND GNP . 1 TCB | Power supply for IC18
4 NG2 | Noise gate (3rd MIX) control signal for NB2 2 VC2 | O | Control voitage for RF unit VCO3
1 GND GND 3 | GND GND
@ 2 | CR2 i | CAR2 input (9.285MHz) 4 | VC1 | O |Control voltage for RF unit VCO1, 2
1 GND GND 1 GND GND
2 | CR1 | I | CARI1 input (455kHz) D, 2 | PLE | | |Datalatch for IC17
1 PRS | SSB mode PROC SW ON : 15V 3 CL3 I | Clock for IC17
2 PRM O | PROC meter 4 PLD I PLL data IC17
3 | MVG GND HET | O |HET for RF unit {36.22MHz)
4 | MV2 | | | MIC GAIN/PROC-IN VR VCO | | |Output signal of RF unit, VCO1,2and 3
1 | GND GND LPF UNIT {X51-1330-00}
2 | 102 | O |IF OUT 2 (100kHz) 1 | vSF [ O [Forward detect for SWR
1 GND GND 2 | GND GND
2 CR4 Q | CAR4 for SIDE TONE {99.2kHz) @ 3 VSR QO | Reverse detect for SWR
@D| 3 | MUT | I |SQL MUT signal, Muting : H 4 | GND GND
4 FMV | FM Detector signal @ 1 ANT o) LPF unit output
5 GND GND .
- 1 GND GND
e T e g i Oz [ovn |1 [venren o
g e | o | Ap ;”SNZ VR : 1 | TXC | O |TX control for Final unit, TX : 15V
@ : a2 ! }CW PITCH VR @ g G‘I[’\IHI:) 1 giﬂz thermal sensor
5 AP1 @]
6 | AP3 | | | AFTUNE VR 1] w2z
7 I NTH | | |NOTCH VR |2 | LPo |1 | }LPFband data
8 | cwP | | |CWPITCH VR 3 | Pt ||
1 AV1 O | AF GAIN VR 1 MO O | Fan control
&) 2 | AVG GND @ 2 | GND GND
3 GND GND
4 RFG | O | RF GAIN VR
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TERMINAL FuNcTion TS-9408

Terminal Terminal Function Terminal T inal F ti
No. Name |/O » | . No. Name |/O ermina unction
1 218 I |*+21V for AVR unit 1 RRL | ! | Connectto TV When remote
@ 2| 28 Lo|+28v 2 | RLT | O | TX : GND, Normally : OPEN [ plug IN
3 TV | TX: 18V 3 TV O | TX :15V
4 BTP O |PROTECTION signal {H : TX OFF) @ 4 RAL i | ALC input
IN I LPF unit input 5 XAL | | ALCinput } % VERTER
CONTROL UNIT (X53-1420-11) 6 | XRL | O | Relay control
1 VCH 1 NC 1 BLK | | Dial click blanking pulse
2 TB O | TBfor RF unit, TX : 2.1V 2 ~C I | —40V for —12V power supply
@ 3 | GND GND @ 3 21B | O | +21V for DC-DC unit
4 TV O | TV for RF unit, TX : 16V 4 BZ | | Buzzer pulse
5 18 O [+ 18V for RF unit 5 DST | | BAND data for TX.OFF
1 | TRQ | | |AT STBY signal, TUNE : Power down 1 UL | O | PLL unlock signal for Digital B unit
2 168 O |+ 15V for AT unit 2 TR O | TR {TX : 15V) for Digital B unit
@ 3 21B O [+21V for AT unit 1 NG1 O | Noise blanker gate
4 TV O [TV for AT unit 2 NBB | |+ B for noise blanker circuit
1 | GND GND 3 | GND GND
2 28C | + 28V 4 NA ] |F for noise blanker (8.83MHz)
@ 3 | 21B O |+21V for AVR unit 1 158 | L+158v
a | 211 |1 l+21v 2 | NB2 | | | NB2SW
@ 1 EX2 For REMOTE connector, 3 NB1 | | NB1 SW
2 EX1 TX : Connecto to EX1, EX2 1 UL | Unlock signal {L : TX.OFF)
1 8C + 8V for SW unit (L) @ 2 15A O |+ 158V for PLL unit
G 2 | ™Y TIMER SW ON : OV 31 & | O |+5Vfor PLL unit
3 GND GND 4 GND GND
1 RV O |RV for RF unit, TX : 158V 1 DLY | O | DLAY VR
®) 5 | ATv | O | ANT switching output for RF unit (TX : H) @2| 2 | vXC | O | ANTIVOX VR
@ 1 ATO i NC 3 V15 O | + 15V for SW unit
2 | WRC 1 NC @ 1 GND GND
T Tono GND 2 | 5CO | I |+5V .
2| VSF | | | Forward detect for SWR 1 | NG2 | O | NB2 blanking signal
3 GND GND 2 GND GND
4 VSR | Reverse detect for SWR @ 1 GND GND
5 BTP | Protection input 2 | MON | | TX IF for SSB, FSK, AM monitor (8.83MHz)
6 TV @] TV for LPF unit, TX : 15V 1 158 O | + 15V for SW unit
7 | 28 | O |+28Vfor LPF unit Z) 2 | MS | | | Power supply for monitor circuit
8 | 218 | O [+21V for LPF unit 1| sS | I | SEND or PTT switch data (L : TX)
® 1 | GND GND . @) 2 | FBK | | |CW mode FULL/SEMI SW FULL : 15V
2 TRQ | O |AT STBY signal for RF unit 3 VS1 i | AM, SSB mode VOX SW ON : 15V
1 158 O |+ 15V for IF unit 4 VvS2 | CW mode VOX SW ON : 16V
2 | TBK | O |TBKfor [Funit, TX: 18V 1 | MUT | O |SQL MUT signal {Muting : H)
3 RB 0 R8 for IF unit, RX : 2.1V 2 AMB ] AM mode data, AM : 15V
4 | —12 | O |12V for IF unit 3 | CWG | | |CW mode data, CW : OV
1 —-12 O |—12V for SW unit 4 | FMB | | | FM mode data, FM : 15V
2 { TRQ | O |AT STBY signal for SW unit 5 | TRQ | O | AT STBY signal for |F unit
)| 3 | Pco | I |TRQH: H, Normally : =12V 1 1 sai | 0 | saL VR output
4 Eg; S }Power control VR 2 | sQ2 | | |sQL VR input
5 - _ 1 | GND GND
@ 1 | ALC | O 7| ALC for IF unit 2 | CRO | | | CARO for SSB, FSK, AM monitor {8.83MHz)
“1 2 | GND GND 1 | ANV | | | ANTI VOX VR
1 VCM O | VC meter v @ 2 GND GND
2 | ALM | O | ALC mster 1 | FMC | | | FM MIC GAIN VR
@3 | /M |0 |1Cmeter @\, | we oND
I o 1 | FMM | O | FM Mi
5 | SWR | O |SWR meter @ 2 | an ic amp
6 | PWR | O | POWER meter 2 GND__
1 GND GND ; GF{LI\é | g,\NA(;F input {455kHz)
2 VX2 | VOX GAIN VR
1 NC NC ; C(;JNH4D | gﬁl{? for side tone (99.2kHz)
2 ISW | O |SWR voltage for AT unit @
@® 3 | GND GND
3 | GND GND .
4 CR3 | | CARS3 for side tone {100kHz)
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[S-940S TERMINAL FUNCTION

H Terminal
Terminal Terminal Function u Terminal Function
No. Name |1/O No. Name [1/0
1 | sPp1 | o | Audio signal for REMOTE 1pin 1 |pao |0
2 | GND GND 2 | DAl | O | pPLL data for PLL, CAR unit
3 | GND GND 3 | paz | O
4 | sp2 | O | Audio signal for EXT.SP 4 | PLD | O |PLL data for PLL Unit IC17
5 KEY | KEY UP : H, Normally : L 5 PLE O | Data latch for PLLL unit IC17
6 | sTk | | | KEY DOWN : L, Normally : H (®)| 6 | CL3 | O |Clock for PLL unit IC17
1] Av2 | I | AFGAINVR 7 | €L2 | O |Clock for PLL unit IC8
@ 2 | AVG GND 8 cL1 O | Clock for PLL unit 1C9
. 9 CLO O | Clock for PLL unit iC19
d from PHONE .
1| SP2 I | Audiosignal from 10 | DA3 | O | PLL data for PLL, CAR unit
2 | GND GND 11 | GN GN
3 | GND GND 1 SHD o) SLC[)DPE HI
e 1 GH cut’
| from PHONE :
4 | SP1 | O | Audiosignal from PH ()| 2 | SL | O |SLOPE LOWcut b Code select data
1 \V/e) | éi—; {option) voice signal 3 VB o | VBT
2 | GND @] 1] ce [0 [PLLclook for cart asskre)
1 | GND Sl\'\/‘lDd rector sutout 2 | CLs | O |PLL clock for CAR2 (9.285MHz)
2 | FMV 1 O eree or' outpy 1 BZ O | Buzzer puise
1 iCB I Detect term!nal for IC meter 2 ST | © | BAND data
2 ICA 1 Detect termmaf for VC, IC meter 3 BLK | O | Dial click blanking pulse
1| AR | O | ONAIRLED light on 1 | DIM | | |DIMSW OFF: ov
2 | GND GND 2 | SPL | O |SPLIT LED light on
1 8V | O |+ 8V forVS-1 (option) 3 | TX | O |STBY control
2 | GND GND 4 |vCcL | O } . )
SS | 1 | REMOTE 4 pin, EXT.STBY ® 5 | vem | o | fMain VCO select signal
DIGITAL A UNIT (X54-1830-00) 6 | MDD | O _
1 |LOCK | O | F.LOCK segment data ; mg; 8 _MODE LED light ON
display dat
g gg g ?Ca'e Isplay cata 9 | WN | O |WIDE, NAR data, NAR : H
2l ca | o 10 | GND GND
1 ATS | O [ AT start pulse
5| G3 | 0O
@ 6] G2 |oO 2 | GND GND
71 61 |o . 1 RC | O |RITCLEAR pulse
8 GO (e} (Grid data 2 CN O | Multiplex control data for switches
9 | GI0 | O @ 3 | S0 | O
10| 68 |0 4 | sL1 | O ) .
1 a7 0 5 SL2 o Multipiex select data for switches
121 g6 |0 |J 6 | SL3 | O
1 B2 |0 | 1 | GND GND
21 B3 |0 2 | 13 i :
@ 3 B4 (@] ~Multiplex segment data 3 12 I
4| B5 | O 4 | 11 ]
5| B6 | O (2| 5 | 10 | I | $Mustiplex switch data
6| 87 |0 |/ 6 | 14 |
1 B1 | O |Segmentdata DP 7118 !
2 | BO | O |Segmentdatag 8 | 16 f
3 | ¢3 | 0 |Segmentdata P10 8 | 17 !
@ 4| c2 | o |Segment data P9 1 | RBO | O
5 C1 O | Segment data P8 2 1 RB1 | O
6 | CO | O |Segment dataP7 o 3 | rB2 | 0 | (X BPF band data
7| ¢c6 |O 4 | RB3 | O
s | c7 |o }Segme”t data control 5 | HDL | O | HOLD LED light on
1 ltP2 | O 6 | PSL | O |PG.S LED light on
2 | P o) }LPF BAND data 7 { MSL | O |M.SLED light on
3|0 |O 1| sB1 |oO .
4 |wre | o |NC 2 sB2 | o- }LCD display data
5 | WRC O | AT BAND data 3 | MRQ | O | Data clock for sub u-processor
6 |ATO |0 |{NC 4 1sB3 |0 .
7 | ATO 0 5 seo | o }LCD display data
@ 8 |AT1 | O | Lyt o AND data '8 | GND GND
9 |AT2 | O 1 [GND | |GND
10 | AT3 1 O |2 |spa |1 |+5v
3 |10DA | I {+10Vv
|1 | 8V | 0O |+5V for DC-DC unit
2 | GND GND
3 | DIM | O |DIM data for DC-DC unit, DIM SW OFF ; OV
@ 1 GND GND
2 ENC | Main encoder puise
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TERMINAL FUNCTION

TS-9408

inal i Terminal X X Terminal X .
Termina Terminal Function Terminal Terminal Function s Nl | Terminal Function N Name 11/0 Terminal Function
No. Name {1/O No. Name 1/0 No. ame |1/0 0.
1] 158 |t |[+1BV
; gl?lg © Z‘Ii\li/) for phote coupler ! Mev : M» VFO KEY ) ; g; II 2 TRQ | O |AT STBY signal for Control unit
3 | TXD | O | TXdata ACCH 2| MIN ML N KEY @|3 | e |1 |[Crdem 3 | TV |1 |TX:18V
4 {RXD | | |RX data i ;g: : ;I'_‘!QFCISE'f/EY 4| G4 |1 1 | TRQ | 0 |AT STBY signal for Digital B unit
5 | CTS 1 | Clear to SEND @ 5 | AB | | A/B KEY SWON - L 5 SC | | Scale data 2 | AS1 ] }ATT KEY signal (ATTON : L)
6 | RTS | O | Requestto SEND 6 | BD |1 |BAND DOWN KEY f ‘ 1] 58V | I |+5V 3 | AS2 | O | Sconfirmation signal for AT installed.
1 | CLK | O |Ciock 2 1 8u |1 |BAND UPKEY (®)|2 | GND GND _ 4 | ATB | O |ATTHRU: 21V
2 B O |+ 10V for interface 8 ATT | ATT KEY 3 HV | —40V for drive display tube 1 ATB | AT THRU 21V
3 | RDY | | | RADY 9 | GND GND ) 1| BO |1 |Segmentdata DP @|2 | TRa |0 |AT STBY signal for MB control
g gg 8 ggf‘"": dita iXT dcfmt'."’ ) 1| 10 | 1 |10Hz digit display data 2 | Bl || |Segmentdatag 3 &V ? Ix : ‘5_\/1 v
b sefec cara foption @ 2 | 100 |1 |1MHz 100kHz switching signal 3 | CO | I |SegmentdataP10 4 B uning :
6 R O Read 3 MBO | Memory bank SW, 2, 3:H @ 4 C1 | Segment data P9 1 GND GND
7 | WR | O [Write . 5§ | ¢2 |1 |SegmentdataP8 21 10 |o |+10V
4 MB1 | | Memory bank SW,1,3: H
8 | GND GND o 6 | C3 | I |SegmentdataP7 B®)|3| 5 |0 |+5V
N
! RES | O | Reset 2 B2 l . 7 cé I }Segment control data 4 14 0 | +14v
2 | Do |i/O|Data0 P R I 10 KEY (BAND) matrix data 8| ¢c7 |1 5 | 218 | O |+21V
3| Dt |i/O|Data1 1| 658 | |
4| BO |1 1| 28 NC
@ ° | D2 1/0 | Data2 | EXT control e vy |1 Ly key 2| e |1 ®l, | o8 |1 leatv
5 D3 |1/O | Data 3 pboard 3 G7 |
: 6 | TFS | 1 | TFSKEY : Grid data 1 ATV |0 [TX:15V
S gg :;8 B:I:g {eption) 7 | a=8 |1 |A=skey ([FEYON:L ® g gg : @D}, | Tna | 0 |AT STBY signal for SW unit (U
VR VOICE KEY 2 y
8 | D6 |1/0|Data6 8 | VRC | I VO 6 | a0 |1 AT UNIT (B) (X57-1130-00)
9 | D7 [1/O|Data7 ] ; xg? : ?:? Code dat 7 lLOCK | | |Segment data F. LOCK 1 | ATH | O |ATLED anoded
CAR UNIT (X54-1840-00 : A/2) \ ode cata 2 | ATL | | |AT LED cathode
1 [15v | 1 |+15V (®) 3 | vB2 | |Bit2 ffor VBT, SLOPE ® ; ig : }F“amem voltage for display 1 | ATB | | |ATTHRU:21V
4 { VB3 |1 |Bit3 | TUNE , i trol
2 5v { |+5BV 5 VB4 | Bit 4 1 § O | Segment data @ 2 TTRVQ : ?; S‘;’E\\; signal for MB contro
3 | ULt | O | Unlock signal et |1 TEnT REY 2 lLock | 0 | LOCK dispiay data 3 6 |Toring - 1av
4 CL4 ] | PLL clock for CAR1 (455kHz) 2 | MCE I IMcE kEY } KEY ON : L 3 EH O | Heater for display tube 4 MB uning :
it —_— i 1 MB O |Tuning: 14V
@ 5 | DA3 I 3 | NRG | O |TRQ output for keyboard ass'y @ 4 |[VFOA| O |VFOA d.lsplay data . ot a
6 | DA2 | 1 | Ly | o CART. CAR2 5 |VFOB| O |VFO B display data 2 | GND
7 | DAT | | LL data for CAR1, 4 |WIDE | 1 | NAR/WIDE SW, WIDE : 15V 6 | G10 | O |Grid data No. 10 3 | 21B | O {+21V for AT unit (C)
8 | DAO | 1 51 M2 1 _ 7 | d |O |Segmentdatad ol A | AT IN: 15V
9 | CL5 | 1 |PLL clock for CAR2 (9.285MHz) s !\r\% '| MODE KEY matrix data 8 e | O |Segmentdatae 2 | LED | O |TUNE LED light on
10 | LSB | | [LSB,FLS:H CAR1 1 ] 6o |0 |GriddataNo.9 1 L 21B | | |+21V
11 | USB | I |USB,CW,AM, FM, TUNE : H b shift g ‘;Cl'T— : )"‘;g EE‘iAR KEY 21 68 | 0 |GriddataNo.8 - 51 s |1 l+sv
1 | GND GND 3| P, |O } - 3] 10 | |+10V
. 10 RIT | HOLD KEY KEY ON : L Analog digit data
2 | CR2 | O | CAR2 for IF unit {455kHz) 11 up |1 | HoLp Key 4] P2 |O _ 4| 14 |1 |+1av
3 | GND GND 5 | 67 | O |GriddataNo.7 5 | GND GND
4 | 117 | O | 117MHz for PLL unit 12| PSC 1 PGS KEY 6] P3 |0
= | anD GND 131 MS || |MSKEY SN IR }Analog digit data ® 1 GNV‘\? GN? ool
6 | 10 |1 |1ommz 1 | RC | 1 |RIT CLEAR pulse g | 66 |0 |Griddats No. 6 2| 1S |_|SWR leve
@ 7 GND GND 2 CN ) Muitiplex control data for switches 9 P10 O | Analog digit data 1 Mi1—- | O
- 2 | M+ |0 .
8 | CRO | O | CARO for SS8, FSK AM monitor (8.83VHz) s 180 10| G5 | O |Griddata No.5 2 | vae |0 | pTuning motor contro!
9 | GND GND ‘5‘ }f 8 Multiplex switch data 11| P9 | O |Analog digit data 4 | M2+ |0
10 | CRO | O | Carrier for TX, CW, FM {8.83MHz) @ 12 {MEMO | O | MEMO display data
N 6| 10 |0 AT UNIT (C)
11 1 GND GND 11 g O | Segmentdatag
12 | CR1_| O | CART for IF unit (455kHz) 7| St3 | 21 ¢ |0 |segmentdatac 1 |wre |1
_ 8 SL2 | Multiplex select data for switches 2 2 ATO ] )
DIGITAL B UNIT (X54-1840-00 : B/2) 9 - | 3 G4 O | Grid data No. 4 @ AT BAND d
1 | GND GND 101 sLo |1 4 | P8 | O |Analog digit data 3 AT I D data
2 | MET {1 5 | G3 | O |GriddataNo.3 4 | AT2Z I
@ 3 |mez |1 }Main encoder pulse input 1 { GND GND 6 Py o o 5 | AT3 | 1
4 | 5V | 0 |+5V for main encoder 2 | RE2 ) 1) RITencoder puise 2 ®|7 | p6 | o | }Anatosdiotdera 1218 |1 |+21V
- @ 3 RE1 l RIT encoder pulse 1 8 G2 O | Grid data No. 2 2 | GND GND
1 TRQ | 1 | ATSTBY signal, Tuning : H 4 5v O |45V for RIT encod rid da ' No. 0
2 AS1 (e} or e 9 P5 O | Analog digit data 3 MB | | Tuning : H
@ P B }ATT SW data 1] HS | ! |LCD DATA accept message 10! 61 |0 |Griddata No. 1 T Twis 1o
4 | ATB | 1 | ATT-THRU : 21V ® 2| 88 |1 |+8V for MIC connector 111 ] b | O |Segmentdatab 2 | M1+ | O | {Magnetic brake relay terminal
GND GND 31 6C |1 |+5V 121 — | O |~ (minus)display data 3 | M2— | O | [for AT tune finish
1 4 | GND GND : 4 | M2+ | O '
2 17 (0] 1 SC O | Scale display data
@ 3 16 o ! GND GND 2 a O | Segmentdataa
4 15 o Multiplex switch data 2 ENC | O | Main encoder puise output 3 DP O | Dot display data
e | 12 lo : DIGITAL C UNIT (X54-1850-00) 4 | FG | O |Heater for display tube ®)
i 11 B2 || 5 | RIT | O |RITdisplay data
@, # : ?;‘?‘zg}g"a' 2| B3 |1 6 | XIT | 0 | XIT display data
N UNI X57-1130-00
i MU ! MIC UP @ j gg 'I Multiplex segment data AT T (B) { )
G| 2 | Mo | 1 |MmiCDOWN s | s |1 1 | GND GND
3 | 8c | 0 {+8V for MIC connector 3 e (D)2 | ATS | I | AT start puise
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TS-9408
AT-940 (ANTENNA TUNER) » AT-940 (ANTENNA TUNER)/S0-1 (STANDARD OSCILLATOR UNIT)

DISASSEMBLY AT-940 PACKING AT-940 SPECIFICATIONS ’ SPECIF
Screw x 4 . ) Buffer B : Speaker u:
(N09-0041-05) . Mounting hardware \IAr;structlon mamual (B50-8007-00) {H12-1379-14) Frequency range: 1.8-29.7 MHZ, all amateur bands Rated inp
arranty card (B46-0411-10) Band Selection: Automatic, by band information Impedanc:
Tapping screw x 4 ver Freguen
® /1 4 (N87-3006-46) . from the transceiver. :l cy
> Bag Input impedance: 50 ohms, unbalanced iter c
SN j © (H25-0188-04) Output impedance: 20— 150 ohms, unbalanced h?(:
) Qflf Variable cap. x 2 Buffer A Insertion loss: Less than 1 dB at 29.7 MHz HIG
N (C02-0022-05) {H12-1378-14) (at best match) HIG
Max. input power: 150W Filter a
Motor stop SWR: Less than 1.2 Dimensior
AT unit .
(X57-1130-09) :et welg.h
ccessorie
Mechanism ass'y
(D40-0625-15) !
AT unit {C)
(X57-1130-00)
PARTS
. Protective bag {H25-0029-04) Packing carton (inside)
Tapping screw x 6 ‘ Tapping screw x 4 Self tapping screw x 4 (N87-3006-46) (HO1-4649-14)
(N87-3006-46) # (N87-3006-46)
Shielding plate
Tapping screw x 4 ‘ |

Hex. nut x 2

(N87-3012-46)
{N10-2030-4

SO-1 SPECIFICATIONS SO-1 PARTS LIST N : New parts -
Re- . .
. Oscillating frequency . . . .............. ... 20MHz PartsNo. | marks Description Ref. No.
'(A\X-;;nﬁ (3/3)_00) Frequency stability (long period) . . .. .. +1x 107%/Year B50-3992:00 '| N | Instruction manual
e oo Temperature stability . . . . . £5x 107 (=10°C ~ +50°C) .
AVER IC Adjustable frequency range . ... ... . More than + 60Hz H28-0028-04 Protective bag
{uPC7812H) Output . ................. More then 0dBm at 5082
Insulating washer Weight . ... ... . . .. 25
(F29-0014-05) ' 29
Tapping screw
Shielding case w (N87-3006-41) Pan head screw x 2
_ AVR IC (N30-3010-41)
AT unit (B) (LPC7805H)
(X57-1130-00) SO-1 ADJUSTMENT
Tapping screw x 4
(N87-3012-46) Required f-counter frequency stability (ageing rate) : Better than 2 x 1078 /day
The f-counter must be preheated enough before use.
PARTS LIST 9
PARTS NO- NOTE] __NAME & DESCRIPTION aTy REFERENCE NO. ' Measurement Adjustment
VARRANTY CARD b N item Condition Test Specification/Remarks
- - * .
Sgg_géé;_gg INSTRUCTION MANUAL - i 3 equipment| Unit | Terminal| Unit | Part Method
: C'Av;:'f'd‘N (INSIDE L : Reference 1) FREQ : 10,000.0kHz f.counter {Rear | ANT SO-1 | Poten- | Receive reference Oscilloscope wave
‘:,BVUF'.F‘ERL("A)'Z, S frequency MODE : USB panel (PLL} |tiome- |signal and marker

H12-1379~14 N BUFFER (B) oscillotor CAL : ON Osillo- EXT.SP ter signal, then adjust NG
H25-0029-04 BAG Connect reference signal scope so that the AF audio
H25-0103-04 BAG .

BAG output of the f-counter to SP . signal becomes the

i : Comaonn ANT terminal. same tone.

TAPPING SCREW . M3X6 . . (0]4
N87-3012-46 TAPPING SCREW  M3X12
X57-1130-09 Nx| AT UNIT 1
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AT-940 (ANTENNA TUNER)/S0-1 (STANDARD OSCILLATOR UNIT)

AT-940 PACKING

Instruction mamual (B50-8007-00)

Buffer B
(H12-1379-14)

Warranty card (B46-0411-10)

Bag

(H25-0188-04)

Buffer A

(H12-1378-14)

Protective bag (H25-0029-04)
Self tapping screw x 4 (N87-3006-46)

SO-1 SPECIFICATIONS

(X57-1130-09)

AT-940 SPECIFICATIONS

Frequency range:
Band Selection:

Input impedance:
Output impedance:
Insertion loss:

Max. input power:
Motor step SWR:

Packing carton (inside)

(HO1-4649-14)

SO-1 PARTS LIST

1.8—29.7 MHz, all amateur bands
Automatic, by band information
from the transceiver.

50 ohms, unbalanced

20-150 ohms, unbalanced

Less than 1 dB at 29.7 MHz

(at best match)

150W

Less than 1.2

SPECIFICATIONS

Speaker used:

Rated Input:
Impedance:
Frequency response:

Filter cut-off frequency,

LOW:
HIGH 1:
HIGH 2:
HIGH 1 + HIGH 2:
Filter attenuation:
Dimensions:

Net weight:
Accessories furnished:

SP-940 (SPEAKER)

SCHEMATIC DIAGRAM

10 cm dia. ;— ——————————— _': IN PUT
1.5 Watts | 1
84 . | A m A B -
160 Hz to 8kHz eyt | b e
n ‘ | S i

| ,¢ jf') LINE OUT

430Hz, —3dB. : : 014
- 4 FILTERS

2.3kHz, —3dB. A | IN PUT
1.0kHz, —3dB. { : °'3 HIGH |
730Hz, —3dB. | ° ::

| B;_ - ! R 100 EOv—
—6dB/oct. HIGH 1 | 75_'_£Eﬂ
W 180 mm (7-1/16") ! | L — PHONES  HIGH2
H 140 mm (5-1/2") | [ —3 5]

o+

D288 mm (111/3")  wien 2| [ Lol >
1.9 kg. (4.2 Ibs.) ! I LOW
Speaker cord, 1pc. | |
(E14-0101-05) tow | [p-- ! % SPEAKER
1 pin plug, 2 pcs. : s4 | sn

{ |

(E20-1610-05)

PARTS LIST
PARTS NO. NOTE NAME & DESCRIPTION QTY REFERENCE NO.
A01-0990-03 METALLIC CASE UPPER 1
A01-0991-02 METALLIC CASE BOTTOM 1
d SEIERH 1.

A20:

563403;“1: S

TPANEL . .

SPiGRILE.

MODEL NAME PLATE

N : New parts *
Oscillating frequency . . . ... .............. 20MHz Parts No. | marks Description Ref. No.
Frequency stability (long period) . . . . .. +1x107°/Year B650-3992-00 N | Instruction manual
Temperature stability .. . .. +5x 107 (=10°C ~ +50°C) H25.0029 )
Adjustable frequency range . . . .. More than + 60Hz 25-0029-04 Protective bag
Output . ................. More then 0dBm at 5082
Weight . ... ... 25g
SO-1 ADJUSTMENT
Required f-counter frequency stability (ageing rate) : Better than 2 x 1078 /day
The f-counter must be preheated enough before use.
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal] Unit | Part Method
| Reference 1) FREQ : 10,000.0kHz f.counter |Rear | ANT SO-1 | Poten- | Receive reference Oscilloscope wave
frequency MODE : USB panel (PLL) |tiome- |signal and marker
oscillotor CAL : ON Osillo- EXT.SP ter signal, then adjust NG
Connect reference signal scope so that the AF audio
output of the f-counter to SP signal becomes the
ANT terminal. same tone.
o OK

1
1
B43-1047-04 BADGE  KENWOOD KoW 1
B43-1048-04 BADGE _ TRIO T 1
BLES041100. TTWARRANTY. CARD. 0 S P
_ INSTRUCTION MANUAL iy
ELECTRO NONPOLE 47 25V 1
PHONE JACK 1
TRCAWACK . LINEGUT. o [ 1
£1 05 RCAPLUG. R 1
£21-0460205 PUSH TERMINAL 4p 1
£30-1711-15 SP CABLE 1
£40-0373-05 MINI CONNECTOR 3P 1
PACKING 3
PACKING i
No| PackiNG 8
653-0518-04 N | PACKING 1
§53-0520-04 N | PACKING 1
CARTON CASE . w1
HO1=4648= CARTON. CASE. CuTalan
1220500203 CBUEFER:. o i
H20-0276-03 PROTECTION COVER 1
H25-0049-03 BAG 1
R T
_FRONTCOUT SIDES [ 2.
1025 . . FRONTC IN SIDE) 2
J61-0015-05 VINYL TIE 3
K29-0757-04 PUSH KNOB INPUT A/B 1
[K292075820 “PUSH KNOB FICTER T
L . : : L
N30-4010-46 PAN HD SCREW  M4X10 2
IN35-3006-41 BIND SCREW M3X6 14
NB72300841 T TAPPING SCREW  M3X8 . e
NB724008-46 : CoMExBL i
N87.4010-41 : M4X10 2
N89-3006-45 BIND TAPPING SCREW M3X6 2
NB9-3008-45 BIND TAPPIHG SCREW M3X8 2
RSTZABIDER2D WETAL FILM 8.2 OHM 2w TR s i T T T
$4022436-05 . | PUSH . SWITCH % 1
S42-3405-05 PUSH SWITCH 1
107-0222-05 SPEAKER 1

e



TS-9408
SP-940 (SPEAKER) |

DISASSEMBLY

Packing RCA jack
(G53-0518-04) (E13-0101-05)

Panel
{A20-2543-03) > Set name plate

7 \ {B40-3577-04)
SP griil cloth Ny
(B04-0404-03) “\\\/

Ly e . .
RPN Bind tapping screw x 2
SN (N89-3006-45)

I

| '§a,»€ ‘W Rear panel
'-’ S i

Badge
(B43-1047 -04) KW
(B43-1048-04) T

4P push terminal
(E21-0460-05)

Packing x 6
{G53-0509-04)

Bind screw x 3 /%

(N35-3006-41)

Packing x 2 T A il Foot
(G53-0514-04) ' L , 8 oot trear) x 2

-

%‘\ Bind screw x 3

(N35-3006-41)

[ (J02-0049-14)

é—-\ Self tapping screw x 2

{N87-4010-41)
Metailic case (Bottom)

{A01-0991-02)
|

Packing
(G53-0520-04)

Foot {outside} x 2 f

(J02-0423-04) €15 Foot (inside) x 2
(J02-0424-04)
Pan head screw x2 é
{N30-4010-46)
PACKING
Instruction manual
(B50-8006-00)
User & warranty card
(B46-0411-00}K
Buffer x2
{H12-0500-03)
Protection cover
® (H20-0276-03)
9
9
3

Bag (H25-0049-03)

RCA plug (E14-0101-05)
SP cable (E30-1711-15) Carton case

) {H01-4647-04) KW

{HO1-4648-04) T
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5-940S

VS-1 (VOICE SYNTHESIZER UNIT)

TALK SPEED SELECTION

Speed is factory set at 'standard” talk speed. Three
different speeds can be selected.

Note: When placing the jumper, solder carefully.

Speed
P 30% more | 60% more
Std. speed |-
than Std. than Std.
Jumper piace
1 X X e}
2 X X o
3 X @] X
Symbol O, denotes the place in which a jumper wire is
placed.
Brigess @
2 502
[r— Q o0 Q9 - — -
o 33 90V ICt : MN64OITRA
0, IC2 © AN6562
LANGUAGE IC3 . TCA0I078P
| SELECT
ENGLISH © . t
St o-2-
2
JAPANESEj"/)_‘ 1 r ‘:_,_ 87 6 5
[ c3
292726252425?2202019!8‘716|5 12 3 4
R TR R R &
"c| Egzgmmfn.ao.:;:;> r: |
I g )
' 3 45 7. 8 10 H 42 13 4 I€3-0 ®
6.4V 1 -4 x
"L 'l" |‘\ s.v - R 4
ic3-b e
I + > <
5 \ 800KH?2 B wed
s""”i I’GE m
T ORI4 20
>
+ °
E - RS (00% . ig;
"
‘-';_“ <7 2200 R3 100k I ~ 0!
| €10 220p 2‘ éé vo
E
4.5V i~
RIS 0% sov fﬁ av
ic2-0">1 # -
o5 :§f
32T S
RI2 4.7x ; o
H 76 % ]
ic2
i 2 34

PC BOARD VIEW

106

Component side view

PARTS LIST
Part No. e Description Ref. No.

B50-4035-00 N | Instruction manual
CCA45SL1H331J C 330Px2 c2,3
CEQ4W1A330M E 33 1oV . | C1,14,15
CEQ4W1C100M E 10 16V c1
CEO4AW1HR22M |- E 022 50V Cc12
CK45B1H221K C 220Px2 C7.10
C092M1.H332K ML 0.0033 x 3 c6,89
CS15E1E010M T 1 25V Cc4
CS15E1VOR1TM T 01 35V Cc5

1C91-0131-05 C 0.01(sP) Cc13
E40-0273-05 & | Mini connector 2P M
E40-0373-05 a | Mini connector 3P M
E40-0373-05 a |Miniconnectorx2 3P T
E40-0873-05 & | Mini connector 8P
HO01-4481-03 Na | Packing carton (inside} M
HO01-4501-03 Na | Packing carton {inside) T
H25-0029-04 Protective bag x 2
1.78-0006-05 N | Ceramic- OSC X1
N89-3006-46 Tapping screw x 4
R12-4408-05 Trim. pot. 50k VR1
531-1411-05 N | Slide switch $1
ANGB562 N |IC 1C2
MNB401TRA N {IC IC1
TC401078BP N {IC IC3

N : New parts

A : Please note that these parts are sometimes not in stock and
it takes much time to deliver.

_£0-0vre-88L

088
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TS-940S SPECIFICATIONS

. Ve
{General] )
Transmitter Fraquency : ' ) '
Range ........ G h e e +«... 160m Band 1.8—2.0MHz ) )
80m Band 3.5—4.0MHz : /

40m Band 7.0~7.3MHz . 3
30m Band 10.1-10.15MHz (10.0MHz WWV) ;
20m Band 14.0—-14.35MHz ] i
17m Band 18.068—18.168MHz
“15m Band 21.0-21.45MHz
12m Band 24.89-24.99MHz i
10m Band 28.0—29.7MHz

Receiver Frequency :

Range ..... i e e s e a et e e 150kHz—30MHz
Mode. ..... oot iiiee e annanns A3J (USB, LSB}, A1 {CW), F1 (FSK), A3 (AM), F3 (FM) ]
Frequency Stability ..... e +10 x 10 (0°C—+ 50°C})

Antenna Impadance with AT-940 antenna tuner .. . 502
20-1508 (Transmission only)

Power Requirement . ... ...cccouooeunns 120/220/240 VAC, 50/60Hz

Powerdissipation . . . . .« v v ittt oan o an Max. 510W during transmission, 80W during reception
Grounding . . . . . i vttt e i e e e s . Negative

Dimensions .. .....covcccecassaanron . W401 x H141 x D350mm

W409 x H154 x D420mm (Projections Inc.)
W160.4 x H56.4 x D140 inch
, W163.6 x H61.6 x D168 inch (Projections Inc.) !
Weight . . . ... ittt mn e s ansons With antenna tuner : Approx. 20kg ’ i
Without antenna tuner : Approx. 18.5kg i

[Transmitter] : . y
Rated FinalPowerinput . ............... 250W {160—15m bands in SSB, CW, FSK, FM) ' i
250W (10m Band in SSB, CW, FSK, FM)
140W (in AM)
Modulation ... ....cvcconernn e e SSB : Balanced, FM : Reactance, AM : Low leve!
Maximum Frequency Deviation ....... « - EBkHz.
RTTYShift . .......... L T I IR 170Hz
Carrier Suppression . . . . —40d8 or less (in CW)
Unwanted Sideband Suppression . . . . . ... . ... Better than 50dB (with 1.5kHz modulation}
Third Harmonic Modulation Distortion . . .. ... . —31dB or less {based on single tone output)
Microphone Impedance . . 500260k
Froquency ResSponse . . . . - v v v v v oo e u v oo 400—2600Hz at —6d8B in SSB !
[Receiver] E
CirCUItry . - .« c v o vt s e v m v e nnemnannas Quadruple conversion for SSB, CW, AM, FSK, Triple conversion for FM
intermediate Frequencies . . . ... ...... ..., 1st |F 1 45.05MHz, 2nd IF : 8.83MHz . {
3rd IF:: 465kHz, 4th iF : 100kHz :
Sensitivity : . '
150kHz—~500kHZ . . . . . .. ..o iv v e e v e 10dB $/N 10dBu {1uV) or less in SSB, CW and FSK
10dB S/N 10dBg (10uV) or Jess
500kHz—18MHz . . .. ........... v ... 10dB S/N 12dBu (4uV) or less in SSB, CW and FSK
10d8 S/N 30dBu {32uV) or less in AM
18MHz—30MHz . .. ...... . c¢'eeunas 10dB S/N —14dBu {0.2uV) or less in SSB, CW and FSK
10dB S/N 6dBu (2uV) or less in AM -
12dB SINAD —6dBu (0.5uV) or less in FM
SquelchSensitivity . . .. ..o vvt i —10d B (0.32uV) or less
ImageRatio . . . . .. ovv e eranoanos 80dB or more in 1.8—30MHz
IFRejCtion . ... ...c0ianrvnveeanoeens 70dB ofr more in 1.8—30MHz
Selectivity : )
(SSB,CW,AM (N}, FSK) .............. 2.4kHz or more/—6dB, 3.6kHz or less/—60dB ’ ;
(AMW)) ... i i e —6kHz or more/—6d8, 18kHz or less/—50dB |
(5., 12kHz or more/—6dB, 24k Hz or less/—60dB h
Variable Range with SSB filter : .
{SSBSlopeTune) .........- i e High-cut : 1500Hz or more, Low -cut : 700Hz or more without SSB filter
{CWVBT) . ... it iie e iicinia e 600Hz--2.4kHz variabie continuously
RIT/XIT VariableRange .. .........00.4. +9 99k Hz
Noteh Filter Attenation . . . . ........ «+... 40dB of more
AudioOutput. . . . ...t vttt e anaaanns 1.5W (at 8 ohm load/10% distortion}
Audio load Impedance .. . . ... e e 8 ohms.

Note : Circuits and ratings subject to change without notice due to developments in technology.

KENWOOD CORPORATION

Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan 4
KENWOOD U.S.A. CORPORATION

COMMUNICATIONS & TEST EQUIPMENT GROUP

£.0. BOX 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745, U.S.A:
KENWOOD ELECTRONICS DEUTSCHLAND GMBH

Rembriicker Str. 15, 8056 Heusenstamm, West Germany

TRIO-KENWOOD U.K. LIMITED

KENWOOD House, Dwight Road, Watford, Herts., WD1 8EB United Kingdom
KENWOOD ELECTRONICS BENELUX N.V,

N 418 B~1930 Z Belgium

TRIO-KENWOOD FRANCE S.A.

13, Boulevard Ney, 75018 Paris, France .
KENWOOD LINEAR S.PA. /
20125, Milano-via Arbe, 50, Italy
KENWOOD ELECTRONICS AUSTRALIA PTY. LTD.
(INCORPORATED IN N.S.W.}

4E, Woodcock Placs, Lane Cove, N.S.W. 2086, Australia

KENWOOD & LEE ELECTRONICS, LTD.

Wang Kee Building, 5th Floor, 34-37, Connaught Road, Central, Hong Kong
KENWOOD ELECTRONICS CANADA INC.

£.0. BOX 1075, 859 Gana Court, Mississauga, Ontario, Canada L4T 4C2 H

© 1985-2/85-9/87-3/87-4/87-10/88-4/88-11/89-8/90-3 PRINTED IN JAPAN B51-2058-10 (O) 550





