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TS-940S SPECIFICATIONS

[General]

Transmitter Fraquancy :
Rangs .. .......... e e e ae e e 160m Band 1.8—2.0MHz

80m Band 3.5—4.0MHz
40m Band 7.0-7.3MHz
30m Band 10.1—10.15MHz {10.0MHz WV
20m Band 14.0-14 35MHz
17m Band 18.068—18.168MHz
15m Band 21.0-21.45MHz
12m Band 24 8824 90MHz
10m Band 28.0—29.7MHz

Rueceiver Frequency :

Aange ......... e [ 180kHz—30MHz
Mode. . oo vvn e e .. ... ABJ{USB, LSB], A1 ICW), F1 (FSK), A3 (AM), F3 (FM)
Fraguency Stability . ... ... ... ..o .an.. +10 % 10% [0°C—+B0°C)

Antenna |mpadance with AT-940 antanna tunsr . . , 500
20—1508 (Transmission only)

Power Requirement . . . . . ... ... couunnn 120/220/240 VAC, BO/60Hz
Power disgipation . . . . .. ... ... .. ... .« Max. B10W during transmission, 80W during reception
Grounding MNegalive

W401 x H141 x D350mm

WA0S % H'54 x D420mm (Projections Inc.)
W160.4 x H56.4 x D140 inch

W163.6 x HB1.6 x D168 inch (Projections Inc.)
Weight . . ... .. .. ... i . With antenna tuner : Approx. 20kg

Without antanna tuner ; Approx. 18,5kg

Dimensions

[Transmitter]
Rated Final PowerIlnput . ... ..... v e e s 2B0W I160-15m bands in S5B, CW, FSK, FM)
2RO {10m Band in 858, CW, FSE, FM)
T40W {in Al
Modulation . .. ... ........... ... . SS5B : Balanced, FM : Reactance, AM @ Low leval
Maxi Froag y Daviati i e i e a =BkHz
RTTYShift .. ............ o TR L |- F
Carrier Suppression . . ......... vee e s s —40dB or less lin CW)
Unwanted Sideband Suppression . . . ... ...... Better than B0DE [with 1.5kHs modulation)
Third Harmonic Modulation Distortion . . ... ... —31dB or lzss (basad an single tone output)
Microphone Impedance . . . ......... W eo.. . S0053-BOKSE
Fraquency Response , . . . . ... ... 400—2600Hz at —6dB in S5B
[Receiver]
CireUiY - . - - o L L i e Cuadruple convarsion for 388, CW, &AM, FSK, Tripls conversion for FiM
intermadiate Frequencies . . . ... .......... 151 IF : 45.06MHz, 2nd IF : 8 83MHz

3rd |F ; 458kHz, 4th IF : 100kHz
Sensitivity :

150kHz—S500kHz . . . ... .... .. e eoe s 10288 5/N 10dBu 11uV) or less in S5B, CWand FSK
T04B S/N 10dBu 110uV) or less

BO0KHz=TBMHZ . . .. . ..« invmn 10d4B 5/N 12dBu (4p\') or less in 35B, CWand FEK
1048 /M 30dBu (32pV) or less in AM

18MHz=30MHz . ........ ....... r.. J00B SN —14dEp {0.2uV] or less in S5B, CW and FSK

10dB SN 6By {2u\) or l2ss in AM
12dE SINAD —BdBEu 10.5uV) or less in FM

Squelch Sansitivity . . . . ... ... . ... 0. —10dBu 10.32uV) or lass

ImageRatio . . . . .. .. ... o B0dB ar more in 1.8-30MHz

IF Rejection .. .........¢cc0ccenuunnn. TOdB or more in 1.8-30MHz

Selectivity :
(SSB, CW, AM (NJ,FSK) . ........ v v+ 24kHz or more/—8dB, 3.6kHz or less/—60dB
amiwg ... ... B I —6kHz or mare/—648, 18kHz or less/—60dB
(FM} ... oi e e viea e e 12kHz or maore/—6dB, 24kHz or lass/—B0dB

Variable Ranga with S8B filter :

(SSB Slopa Tuns) ., .. High-cut - 1500Hz ar mara, Low cut : 700Hz or mare without SSB filter

[CWVBT) . ........ : BO0Hz—2 4k Hz variable continuously
RIT/XIT Variable Range R . . t9.99kHz
Motch Filter Attenation . . .. ...... vew e s . .« A0dE or more

AudioOutput. . . .. ...... 1.5W {at B ohm load/10% distortion)
Audio load Impedance 8 ghms

Mote : Circuits and ratings subject to change without notice due to developments in lechnology.
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CIRCUIT DESCRIPTION

Model ‘ _
_ T$-9408 TS94X | REF’
Item —— . |
| DISTINATION | K1 T K2 [ M1 M2 [T1 | 72 [wi | w2 | x1 | x2
CODE 1o 12 [21 22 [51 52 (61 62 |71 72
AT-940 W WO | W WO w Iwo W WO W W0 | W with,W/O : withous
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 : Europs X1,X2 : Australia/Newzealand

Table 1

Frequency configuration

The TS940 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, AM and FSK modes.

. 455 KH2 DISCRI
CAR 24VCO-fIN-f HET} ]
\\
Q9IRFI  (IF) QA 5(IF] ST XTI TIY QI20F)  100KHz
RX MIX1 45.05MHz RX MIX2 RX MIXZ Y [= RY MIX4 MOTCH DET
w
b AX QUTPUT
:
fCAR 2
_ e 5B
Ax vCO-TIN | [vecodINSHET] iw
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sk 199 2KHz2)
BA30KHz ABEKHz AFS
CARZ R
| :ECDDSSN HET CARD caR2 CARI S s CAR4
30K Hz 25 DEMHz 36,22MHz 8B30KH:z Y 9285k Hz (456 KHz) MARK [ CW.AMFM 100KHz
~30MHz ) 2.1277KHz use 98.5KHz
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u
w
A LLL
REE
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A | A I W, WAL MIC INPUT
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T Mixz (TXAFL  TX MIx2

Fig. 1 TS-9408 signal channel

Fig. 1 shows the frequency configuration of the signal
channels as both a transmitter and a receiver. The receiver
frequency in SSB mode will be described now. It is assumed
that the input frequency entered from the antenna is
fIN® the local oscillator input of RX MIXT1 is fyce' the
local oscillator input of RX MIX2 is fHET' the local oscil-
lator input of RX MIX3 is fCAR2 and the local oscillator
input of RX MIX4 is f{CAR1T — fCARS.

When the receiver output tone frequency by N is zerc
beat (namely, at sero to the SSB signal with a carrier point
of fIN}, the relalionship between these signals is expressed
by the following equation.

foam: — <I (fvco—fin) = frer 1 — (foary — foaqs) =foanms

|
L 1

—
MIX 1
MIX2
\ v -
MIX3
s v s
MIX4
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CIRCUIT DESCRIPTION

The equation is arranged as follows.
fIN=fVCO —THET + fCAR1 —TCARZ ...... .. (1)

The term fCARS is eliminated as it is not related 1o the
receiver frequency itself. As for the remaining terms, all are
generaled in the PLL (Phase Locked Loop) circuit in the
configuration shown in Fig. 2. The freguencies generated
are now examined for each loop.

In VCOO l'f_ )
fecon_2 00
NO ~ 50O
- f'f'COI"J:: 1';80 'fS'L'J .................................................. |2:,
InWCOT 1 fora
fyoor 4 Bl
N1~ 50O
. ITals = N1 Rt R R R ey )
L fvocor= 2000 fsro (3)
In VCOZ fecos Hfveo: fuoor 1
fyzoz+ o 100 _E ~fsTn
N2 ~ BOO
ot N2 Peeor fucoa _fucos N "
cucoe= 1000 fsin+ 100 10 0 i (4)
INVCO3 x4
F +f:,|d+3“fo|_. fucos 2 fan
N3 20
: _180=N3 o fveor (
L fvcoa= 40 faro+ 0 (5)
In VCO4 fucca _ for
N4 — 1800
e, = N4 o eeaeeerraaeser e braaaa e aaaa e naa (R
. fvcon= 1800 foe (6)
In WCO5 fecos _ fun
: N5 1800
B L e e VRSN AT 7
fycos= T800 fve 7)

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

_[160—N3 , N2 N1 Y,
fuco=|( a0 T 10000+2000000J fa
_Ne N6 Lo i)
180000 - 7180000 TN
e NO e
fher=furno= 1000 foou 9]
e NA e, a0
fear1 =700 " 1201 = 180000 " ¢ 1o
— ‘l - T _— 1 - N 1 * o o — N5 o Tiryesssaaaanns A1
f_,i\«..-'— 2 f:, ] 100 f\-l_-J:— 2 fa [ 180000 f\-j \] I_.l
foazn=foape —fonn:
_1.. N5 N4 -
2"~ 780000 ‘¢~ Tgoooo *foF 12

Therefore, the term "fIN™ of eguation (1) is re-written as
follows.
160—N3 | N2 N1 NO ¢,

fin= [ 40 70000 T 2000000 1000

As shown in eguation {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,
essantially, does not include an error component.

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

3. The operating frequency does not change even if N4,
NG, fCP and fWR change.

The accuracy of the reference crystal oscillator used in the
TS-940 is 10PPM (-10 ~ +50°C). It is 0.5PPM (-10 ~
+ B0”C) when the optional TCXO (Temperature Compen-
sated Crystal Oscillator) S0-1 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 T5-840 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-840 sets the carrier point by making fine
adjustment of fCP and adjusts the initial setting of VBT by
making fine adjustment of fyvB.

www.g7syw.com
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CIRCUIT DESCRIPTION

VCO HET CARO CARZ CAR1
EM MOD
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MIxX2
Vo3 1/NO {
VCO O ‘
CAR o f
PD3 A PLL 12 f8TD
] /N3 MIX1
{500K) / .6‘ MIXS o
? . , ' PLL T
3.78TD 00 M1 X4 11100 1/100
1120 < 1/600
I 3
. A PLL
I /sTD % M3 o 1
i Fe : car (N )
1/2f8TD 12 F8TD M|x3 '—* r\/ 1/N4
110 av 1/N5 i
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‘L 141800
veoz f\_) 1/N2 1/100
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12 I8TD =—f 1/500 |—o=] ?2%2'(] 17N
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POT e d 1/500
110K i :
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D 1 12 1/5 17436 L = AFS
| 2 ] ! 17470
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FSK KEY

.

Fig. 2 T3-9408 PLL channel

The receiver frequency in SSB mode has been described,
In other modes or when used as a transmitter, likewise,
the frequency is determined by the reference fSTD and
dividing ratio.

The display freguencies are as shown in the following table.

USE, LSB Carrier point T'requ__e_ncy
Cw Transmission carrier freque_ncy_m__
AM, FM IF filter center fre.q.ﬁen_cy _
FSK Space transmitter frequency T

Table 2 Display frequency in each mode

www.g7syw.com
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CIRCUIT DESCRIPTION

In CW mode, the TS-940 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

_fsTD . a1
{space = 3790 - 2.2936kHz, mark = 9400

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

=2.1277kHz) is

fSTD  20MHz

In FSK mode, unlike the operation in LSB mode, the IF 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
fYCO1 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 : £0.5PPM (- 10°C~+50°C) max.

fcp OMHzTACP
fvB OMHz+AVE

Dividing ratio
NO 1811
N1 10000-10999

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

Applicable to the display frequency 0.00kHz-9.99kHz

+ 229 added in FS5K mode.
Applicable to display frequencies 000.00-490.00kHz and 500.00-990.00kHz.

TS-940S

N2 2310-25655 {Only the integer multiple of 5 is used.)

N3 77-17 Applicable to every multiple of 500k Hz within 30kHz-30MHz.
N4 9100 + {Mode shift)zA4 Ad = Variable band

USB —30 AM-W, N 0]

LSB + 30 F 0

CW-w  —14 FSK-W, N + 44

CW-N 0

NS 14300 A5 A5 = Variable band

Local oscillator
PLL Circuit

This is a digital VFO (Variable Frequency Oscillator) to
cover a frequency range of from 45.08MHz-75.06MHz 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-
rolled by the microprocessor.

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

Operation of the PLL circuit is explained with reference to
Fig. 3 "PLL block diagram”’

www.g7syw.com
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CIRCUIT DESCRIPTION

The PLL-1 consists mainly of 1C8 @ MNG147, WCO1 of Q12
0 2SC2668 s locked in the 100-109.99MHz range. The 1/4
fSTD (BMHz} signal is supplied from the reference signal
generator 1o 1C2, where it is divided to 1/600 and output as
a 10kHz comparison frequency.

The VCOT output is applied to the same ICY via buffer
amplifier O11, where it is divided to 1/N1. The signal is
then coupled 1o the phase comparator, whoere it is com-
pared with the above T0kHz signal, and the output locks
FLL-T in 10kHZ steps.

As N1, the 1000 steps (10000-10299) of dividing data
equivalent o 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. [DAD-DA3Z, CK1) In FSK mode, as
the space frequency is used as an operaling frequancy, N1 is
shifted 1o 10229-11228.

The FLL-T output is divided to 1/100 hy 1C10 . MB4459L
and becomes & signal of TMHz-1.0999MHz (1.0229-
1.1228MH> in FSK modce) in 100H7 steps. This signal sent
from the PLL-1 channel to 1C6 : SN16913F, i.c., the signal
sant [rom the PLL-1 channe! to 1C6 is :

1 N1 N1

fy T P M1
X—X—-fsl.,—200000 foo )

100 ~ 100 X500 <%

On the other hand, the fwC04 + fvwCQb sianal {approx.
117MH>) is sent from the carrier unit to PLL unit. This
signal is divided to 1/10 by 1C5 : HD10b51 and applied to
the mixer 1C6. This signal is expressed by the equation :

1

1 oy —
ﬁ - {f_rw + f'.-\.\_.-::} _1 0

i] 00+ faam 4100 (% foro—fonn:) |l

=0+fsp+10fcar1i—10fcarz e i2

It becomes a signal of approx. 11.7MHz. Therefore, 1C6
output becomes a signal of approx. 10.65MHz expressed
by :

200000

Bfsrp+10fcas1i—10f 452 — forn ererrerer { :3:]

Any mixer spurious is eliminated by ceramic filter CF1
SFJO.IMA-D and applied Lo the next PLL-Z loop. PLL-2
consists mainly of 1C8 : MNB147, which locks the output
signal of mixer |C7 - SN16913P, which is the VCOZ output
of Q7 . 2SC2668 and the signal from CF1, in the range of
46.2-61.1MHz. The 1/2 1STD (10MHz) signal is supplied
from the reference frequency generator to [C8, where it is
divided 1o 1/500 to make a comparison frequency of 20
kHz. The VYCOZ output is applied to mixer |C7 via buffer
amplifier Q6 : 25C2668 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 : 25C2668.

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

) N1 .
(f\-‘[::Jz‘i‘5fST’D+1OfC:AR'1_10fCAP?—7200000 far)
L R IRV P TOY 7
XNz =00 <2t 4

NZ means to cover the low order b00kHz width of the
operating frequency in 10kHz steps and lakes a numeric
value of BD steps which beocmes an integer multiple of 5 in
the range 2310-2655. 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 hit serial data stream. (DAO-DAZ, CK2)
Therefore, the output signal of PLL-2 is expressed by the
esguation :

fyon:= (L N2

B T S (5!
200000+1000 B) faru—10fcam +10fuan: k)

According Lo the values of N1 and N2, a frequency of
35.5-40.4999MHz is generated in 100Hz steps. The PLL-2
output is divided Lo 1/10 by 1C11 @ HD10551 via buffer
amplifier Q15 : 25C2668, and becomes a signal in 10Hz
steps in the 3.55-4.04999MH, range.

First, fSTD (20MHz) is added in mixer [C12 : SN16913F
and then, 3.fSTD (BOMHz) is added in mixer IC13 :
SN16913P and the signal is converted to 83.55-84.04999
MHz. As a result, 4 TSTD (BOWMHz) is added, but such a fre-
quency configuration is employed in order to avoid un-
wanted mixer spurious components. This signal is applied
to mixer 1C14, where it is mixed with the final VCO output
signal.

Ttem Rating

Center lreguency O 10.64MHz 30k Hz7 (Black)

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

3dB band width
B50dB bandwidth
Insertion loss

=y
20 log 2E2

Spurious attenuaticn 55_(_18 ar more at 9—13MHz
Input and output impedance | 3308

Table 3 PLL ceramic filter (L72-0349-04) (PLL unit CF1)

www.g7syw.com
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CIRCUIT DESCRIPTION

The final VCO is located on the RF unit and consists of
threo clements @ Q16 © 25K192A handling the frequency
helow 9 BMHz, Q17 ; 25K192A for 9.5-19.5MHz and Q18
© 25K192A for 19.5MHz—30MHz. Each VCO is selecied by
the VCO select information (VCM or VCL, VCH is derived)
sent from the Digital A unit by the microprocessor. The
WCO selector circuit is shown in Fig. 4.

The oscillator output rung through the buffer amplifier Q19
; 28C1907 and the high Trequency component is eliminated
by a BPF. The signal runs throdgh the butfer amplifier Q20
: 2S8C1907 and is then separated into three channels of
buffered output.The Q21 @ 25C2668 output is supplied to
the PLL unit, composing a linal PLL loop. The Q22 :
25C1907 output is applied to the third transmitter mixer.
From Q23 ;. 25C1907, the VCO output is applied to the
lirst receiver mixer via amplifier Q6 @ 2SC2053.

WCO-L [CO-M VCO-H

Qi8

q126]
1ov [ o ! I;
Q42
N VCH
D41 a
N",
NS
Riz24 =T
VL o—-——~w~@> .
Q25 Q24 % Tloer
l G

]

T
WO zelectad date X
Freat iHz) 0 S ‘-—”—’—- Q25 uoz4 | 027 |VCO freq (MHZ) | VCH
| wewm | vee . il it Rl
| 30k—89.5M L | H S| X K| 4808 5a55 CH ]
o.5M-195M K| L X | o X | 5485-8456 H |
196-30M | L L X ‘ x o | 8455 7505 @ L

QO ON X CUT OFF

Fig. 4 VCO selector circuit

The signal from the RF unit final YCO is connected to the
PLL unit YCO terminal and is applied to mixer 1C14 via
buffer amplifier Q21 @ 2SC2668. Therefore, the mixer out-
put becomes :

fi N1 N2

N N2 7y

Tycoz2 o —
Hfen+3fs—fyea= (2000000 10000 T 2

10

—feap+foame—Tecn oo (B)

This signal goes through a BPF and is amplified by Q18,19
0 28C2668, Q20 ;0 25C1807 and Q22 : 25C2668 and then,
waveform shaped by 1C15-1/3 : SN74S10N and applied to
1/3 or 1/4 prescaler 1C16 1 SN745112N. 1C16 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 : MC1451568, ie., a
pulse swallow divider is composed of 1C17 internal divider,
[C16 and 1C15-1/3.

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 counler 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 1o 1/20 in 1C16 to make a
comparison output frequency of B00kHz.

The signal supplicd from 1C14 to the swallow counter via
the BPF and amplifier is divided to 1/N3 and compared in
phaze wilh the b00kHz signal in the phase comparator. This
controls the RF unit final VCO by the error correction
voltage.

The operaiton is expressed by

[, N1 N2 s
1(2000000 70000 2}1ch foar Hioane f}x N3
1 1
_EXQfS“D ,,,,,,,,, l?,.'

N3 means to cover the overall operating freguency range

(30kHz-30MH~) in B00kHz 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 aresult, the final VCO output signal is expressed by :
160—N3 N2 N1

fveo= (25— 55000 +2CCCOOO)°f5‘D"f:A:.1+f:A3.2 ----- 8

According 1o the values of N1, N2 and N3, a frequency of
45.08-75.05MHz is generated in 10Hz steps. If fCART is
expressed by N4 and fCP and fCARZ by N5, fvB and
fSTD' respectively, equation (B) becomes the same as equa-
tion {8) provided in “Frequency Configuration’.

www.g7syw.com



Downloaded from www.g7syw.com

TS-9408
CIRCUIT DESCRIPTION

ICige {72 ICie 2/2
5V + _ >
(L J) = oo
4 =]
I1C/135 5 °R lf PR ;; 1C 17 (MC145158P)~ oe
. 5 11 =] e oo
& J Q J Q I
N 11 %':)gj—-i—cwm 2 ek F r
fIN O 9 2 s 12 7 L alFlN - |
K [} = K Q T : 1/ND P.D
cL cL
L
T‘5 T‘4 1 EBEE“' 500KHz
NOT USED -

13 i
, 3 5 2 5 . 1/ NA /20
5[: 1 ﬁf j

2lor ]
1C15 { DIVIDER CONTROL ‘r P LOAD

2/3 D Hi/3L/4 [t
L Zla 51 NO=NA
olelz
™)
v a9y
Lo o
[PLL DATA)

)
]

B=ctorr X I H
_’I:: |_ L= (&) [ L o (%]
=30 G U T O R S B R
1=A z z 4 s £=ND P=NA z
3 Y e Tz T s 74 V=
‘  REsEar J

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

N=4NA+3(ND—NA}=ANA+3ND—3NA=3ND+NA
PS ' NASND

Fig. 5-B Pulse swallow divider timing chart {At 29.0—298.5MHz band, ND=6, NA=1}

® 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
transmission mode, the audio signal from the micorphone is
applied to this PLL to vield FM modulation.

PLL-O consists mainly of 1C19. VCO 0 is Q29 : 2SK129A,,
locked to 36.22MHz. A signal of 1/2 1STD {10MHz) is
supplied from the reference frequency generator to [C19,
where it is divided to 1/500 to make a 20kHz comparison
output frequency.

The oscillator output of YCO O is applied to IC19 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. (DAO-DA3, CKO]
The PLL-O output is sent to the |F unit via buffer amp-
lifiers Q25 @ 2SC2668 and Q24 : 2SC1207 and an LPF
{Low Pass Filter}.
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CIRCUIT DESCRIPTION

® CAR1
The CART generator is provided in the digital B (CAR}
unit, which makes a signal of approx. 45.6MHz on the basis

-of the 9MHz crystal oscillator and divides it to 1/100 in the

PLL-4 circuit to generate a 4bBBkHez signal. This signal is
sent to the IF unit and mixed with the CAR3 signal to be-
comes a 35BBkHz 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 4bbkHz
DSB (Double Side Band) signal.

PLL-4 consists mainly of ICT : MNB147. VCO4 (Q4
25C2668) is locked to approx. 45.6MHz. A 9MHz signal is

ssupplied from the fCP oscillator Q1 © 25C2787 to 1C1 and

divided to 1/1800 1o make a BkH7 comparison ouiput
frequency. VCO4 output is applied to 1C1 via buffer amp-
lifier Qb : 25C2668 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 cutlpul signal from PLL4 is
divided to 1/100 by ICE : MBA4BIL 10 become a signal of
approx, 455kHz in 50Hz steps. This passes through the LPF
and is supplied from output bhuffer Q14/Q15 : 2SC2458 1o
Lthe IF unit as the CART signal.

The non-divided 45.5MHz signal is applied to the mixer
Q18 : 3SK73, where the PLL-5 output {the basc of CAR2
signal) is added to the signal, and the output is sent to the
FLL unit to form a part of the digital VFO.

Thus, the operating frequency is nol changed even T the
CART frequency is changed, i.e., TCP and N4 are optional.
When fCAR1 is changed, |F shilt is effected in both trans-
mission and reception modes. This characteristic is used to
realize USB/LSB mode switching functions, variable band-
width, fine adjustment of carrier point, centering CW/FSK
signals in the IF bandpass, etc. Fine adjustment of carrier
point is provided by trimmer capacitors TCT (for USB) and
TC2 {for 1.SB) connected to the fCP crystal oscillator X1.
The other functions are executed by controlling 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-AZ, CLA).

® CAR2

The CARZ circuit is provided in the digital B {CAR)} unit,
which generales a signal of approximately 71.BMHz on the
basis of the 9MHz crystal oscillator. This is divides to 1/100
in the PLL-b 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 transmilter mixer in transmission
mode. PLL-B consists mainly of 1C2: MNG147,

A 9MHz signal is supplied from the TR oscillator Q6 :
2SC2787 to ICT1 and divided to 1/1800 to make a bkHz
comparison outpul frequency. The outpul of VCOb, 09 :
25C2668 is applied to 1CZ2 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 VCOb to
approx. 71.5MHz in SkHz steps. The PLL-5 outpul signal is
divided to 1/100 by 1C3 : MB44RIL to become a signal of
approx. 715kHz in 50Hz steps. |t passes through a LPF and
goes to 1G4 SN16813P, where it is mixed with 1/2 1STD
(MOMHz) from the reference frequency generator to boe-
come the CARZ signal al 9.28BMHz. Any mixer spurious
companents within this signal are eliminated in ceramic
filter CF1. The filtered signal is applied 1o the IF unit via
buffer amplifier ©12/013 : 25C2458. The 71.5MHz outputl
signal from PLL-5 is applied to mixer Q18, where the
PLL-4 output signal {the basis of the CAR4 signal) is added
10 the signal, and the output is sent to the PLL unit to form
a part ol digital VFO. Thus, like CART, the operating fre-
guency is not changed even if the CAR2 frequency is
changed, i.e., TWB and N5 are optional.

However, if the fCAR2 is changed, IF shift is effected
across the 8.83MHs filter (the second receiver |F filter) in
both transmission and reception. (When the fCARZ is
changed, the 4b5kHz filter is not shifted.) This character-
istic is used to realize the variable bandwidth function.
Initialization of the VBT (Variable Bandwidth Tuning)
adjustment {making the band center freguencies of the
8.83MHz and 4bbkHz filters the same) is performed by
trimmer capacitor TC3 connected to the VB crystal oscil-
lator X2. The actual variable bandwidth function is realized
by controlling NS by the microprocessor. N5 is sent from
the Digital A unit as AD-AZ, and CLE data.

Mode | N4 Narmal | SLOPE TONE or CW VBT : MAX | CAR/FREQ’ [kHz Mode | N5 Normal | SLOPE TONE or CW VBT : MAX | CAR/FAEQ’ (kHz]
USE | 9070 ~ 9039 45350 — 451 .95 [ uUse | 14300 ~14378  |9285.00-8281.10
| se | 91 Sgiel 456.50 — 458.05_| [ Lse | 14300 14222 9285.00 — 9288.90 |
| cww | go8g 9071 45430 > 45355 | cww | 14300 ~ 14362 | 928500 > 9281 90
cwn | sio0 — 9093 456.00 > 46465 | cwN_ | 14300 = 14316 [9285.00 — 9284.25
Anw | 9100 ~ 0068 455,00 — 453.45 AW | 14300 S 12360 | 9285.00 9281 .90

AMN_ 9100 — 9086 455,00 — 464,25 | amn | 14300 ~14330 | 928500829950 |
| Fm 9100 B M 14300 - |s2mBO00~ -

FSk-w 9144 9175 45720 = 458,75 | Fskw | 14300 — 14238 | 9285.00 — 9286.10
[ Fskn | s1aa | Soim 437.20 > 457,35 | FSK-N | 14300 — 14285 | 9285.00 — 9285 75

Table 4 N4 data shift

Table 5 N5 data shift
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CIRCUIT DESCRIPTION

® CARO

CARO is a signal of approx. 8.83MHz, which is derived by
subtracting CAR1 from CARZ2 in mixer |C6 provided on
the CAR unit. Any mixer spurious components generated
by IC6 : SN168913P are eliminated by ceramic filter CF2.
The signal is then applied to both the IF and Control units
via Q16 : 25C2787 and Q17 : 25C2458.

The signal applied to the IF unit is used as a transmission
carrier in the CW and FM modes. The signal applied to the
Control unit is used as the demodulation carrier for the
monitor circuit in the SSB and FSK modes.

ltem f Rating
Nominal center fr.'.equency | 9.285MHz
3dB Attenuation bandwidth i_Sbkl:fZ or more at Q.?SSMHZ
”_45dB or more at 8.83MHz
{—455kHz)
) 45dB or more at 9.74MHz
Guaranteed attenuation (+ 456Kk Hz)
40dB or more at 10.715MHz
{+1430kHz)
Insertion loss 6dB or less
E1
%0 - log EEE")
Ripple (within 3dB band) _ 1.0dB o less ]
Input and output impedance 330@____ - - _ B
Voltage capacity . DCB0V {1 minutes) -

Table 6 CAR ceramic filter {L72-0350-06)
{CAR unit CF1, IF unijt CF3)

Item Rating
B.B30MHz

Mominal center fraquency

3dB bandwidth attenuation | £B0kHz or more at 8.830MHz
35dB or more at 9.285MHz
. 1+ 455k Hz

Guaranteed attenuation 4548 or mlre at 0.74MHz
N - [+ 910k Hz)

Insertion loss BdB or less

E1
20 - log [1‘2_'_2’5}
Ripple (3dB bandwidth) 1.0dB or less
Input and output impedance Eé[;ﬂ o

Table 7 CAR ceramic fiiter (L72-0351-05) (CAR unit CF2}

® CAR3

CAR3 on the IF unit generates three different frequencies
depending on the mode (100kHz = CW, AM and FM,
98.5kHz = USB and 101.5kHz = LSB and FSK.} These are
used as the BFO (Beat Fregquency QOscillator] in the SSB
and FSK modes, as a side tone generating carrier in the CW
maode, and as a local oscillators signal for the fourth receiver
mixer after being mixed with the CAR1 signal.

In CAR3, 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 to
the side tone generator on the Control unit via buffer amp-
lifier Q32 : 28C2458, 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 {(fCAR1T — fCAR3) to be
applied to the fourth receiver mixer. The ouiput of Q32 is
further applied to the SSB and FSK product detectors via
buffer amplifiers Q31 and Q14 : 2SC2458.

® CAR4

CAR4 on the |F 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 bhe set to the
desired frequency in the CW mode. The CAR4 signal is
generated by Q16 : 2S5K192A and is applied to buffer amp-
lifier Q15 : 28C2458. 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 : 25C2668 on the PLL unit, and further applied
to buffer amplifier Q2 . 2SC2787. X1 and Q1 are replace-
able by the optional TCXQO (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 half of IC1 : SN74LS73AN to provide
10MHz 1/2 fSTD. This 1/2 fSTD is supplied to the CAR
unit via buffer amplifier Q4 : 2SC2787 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 5MHz 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 . SN74LS90N to provide a 1MHz {1/20 fSTD) signal.
This signal is applied to programmable divider [C4 :
MC14569BCP. The dividing ratio of this 1C is switched be-
tween 218/236 interlocked with the FSK key SPACE/
MARK setting. The output of |C4 returns to 1C2, passes
through the 1/2 divider, establishes a b0% duty cycle and is
then sent to the microphone amplifier circuit of the IF unit
via active LPF Qb : 2SA1115, where it is converted 1o 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, IC4 stops operation and thus, an
AFSK signal is not output.

The marker signal chain divides the TMHz {1/20 fSTD)
signal from the preceding stage 1C2 to 1/10 through 1C3 :
SN74LS90N to generate 100kHz signals (1/200 fSTD).
When the marker switch is off, IC3 is reset and the opera-
tion is stopped.

www.g7syw.com
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CIRCUIT DESCRIPTION

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 outpul is connecled to the
RF unit RXA terminal via the selector circuit provided on
the rear panel. This signal is applied to the recejiver BPF
through the RF attenuator (0, 10, 20, or 30dB seleclable}
via relays RLT and RLZ. 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 {Xb4-1830-00).

: . L R ¥ BPF select data
Received freq I[IEHHZ,'I HBO VR T — R X BPF
~05 |o |o oo ][ A
05— 1.5 1 o o |o B
16— 3 o |1 o |o CF AT
3 -4 1 10 | o D
| 4-7 oo 1o E
7 — 85 1 o 1 ]o Fo
8514 0 | 1 1 0 c
14 —20 0 oo 1 H
20 —30 1 1 |1 o

Table 8 Selection of RX BPF

The signal from the BPF runs through the RF AGC circuit
composed of PIN diodes D23 and D26 : MI204. It is then
amplified by RF amplifier comprising Q10 : 25K125 pair
and applied to the first receiver mixer Q9 : 2SK125 pair,
where it is mixed with the VCO signal, and the output is
converted to the first IF signal at 45.06MHz. This signal is
applied to the grounded gate post amplifier Q7, 8 :
25K125, and the output is applied from the RIF terminal
to |F unit {X438-1430-00).

The unwanted signal components are eliminated from the
45.06MHz first IF signal when it passes through the MCF
XF1 with 15kHz bandwidth. The signal is then applied to
the second receiver mixer Q4 and Qb : 2SK 125, mixed with
the HET signal {36.22MHz} and converted to the second |F
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 : 151587

This filter circuit is provided with crystal filter XF2 . YK-
8851 with a 2.7kHz bandwidth for SSB {used also for wide
CW/FSK and narrow AM), and wide band LC filters L37,
L38 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 500Hz
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) frem
the Digital A unit via the keyboard. '

_l_\.-1_(_)L}I—_ _W,-"N SWITCH | W MD2 M Znd IF ard IF
W o 1) ] 2./ kHz 27kHz
558
Kl il 1 | Q _O 2.7kHz 2._'.-'k|'-z
W o oo 2.7kHz 2.7kHz
CW, FSEK N i a B 2.7kHe 2. 7kHx
| (Dption : BOC0Hz] | [Ootion : 500Hz or 260Hz)
. Witde band
N 0 1 1 kH
A | v | ! 1Option : BkHe) BkHz ]
] 1 1 1 2.7kHz 2.7xHz
W 0 1 0o Witda band * FkHz
= — Vs band BEDE
I 1 1| U Wida band #® HkH7

= 1 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 : 35K73 to
be mixed with the CARZ signal (9.28bMHz) and then con-
verted to the third |F signal {4bbkHz). 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 : CFV4BLF. [t is then
applied to limiter amplifiers 1C11 and 1C12 : yPCH77H for
amplitude limiting, and the output is applied to ceramic
discriminators L12 @ CFY4555 for FM detection. The de-
tacted output is supplied from the FMV terminal to the |F
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
gircuit, noise amplifier Q46 and Q47 © 28C2458, noise
rectifier D80 and D81 : 15533 and the comparator consist-
ing of 1C132/2 : NJM4BE3S.

The above Control unit circuits function not enly in the
FM mode, but in all modes. Therefore, one noise squelch
systam is employed in all modes. The squelch control out-
put mutes the IF unit audio amplifier via the MTU ter-
minal. {IF unit Q28)

The third IF signal is amplified by Q10 : 35K73 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 :
CFW4BBHT with a 6kHz bandwidth for AM wide. As an
option, the filter circuit provides for use of either a CW
500Hz crystal filter : YG-455C-1 or 250Hz : YG-455CN-1
bandwidth filter. These three filter types are automatically
selected by information from the Digital A unit, like the
second |IF filters. For selection operaton data, refer to
Table. 1. The signal from the third IF filter is amplified by
Q11 : 35K73 and applied to the fourth receiver mixer to be
mixed with the 3bbkHz (CART1—CAR3) signal and con-
verted to the fourth IF signal. The output is applied to 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, IC1 and IC2 :
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CIRCUIT DESCRIPTION

BAT1E. The output of Q3 iz also applied to the AGC cir-
cuit. The received AF signal from the AF GAIN control is
applicd to the Contral unit, whera it is amplified by the
audio power amplifier IC15 : HAT368 and used to drive Lhe

speaker,

TS-9408

Itemn

Rating

MNominal center fraquency

8830.0kHz

Item

Rating

MNominal center Trequency (To)

45.050kHz

Passband width

=7.BkHz or mare at 6dB

Center frequency deviation
Pass bandwidth

Attenuation bandwidth

Guaranteed attenuation

" Within £70Hz at 6dB {25°C)

+250Hz or more at 6dB

+900Hz or less at GQdB

80dB or more within
+2kHz —+ 1MH4

Attenuation bandwidth

IS{JdB or maore at fo*25kHz
60dB or more at To-150kHz
Spurious level : 20dB or more

Ripple

Loss

2dB or less

Within 5dB + 2dB

Input and output impedance

6008% / 15pF

Guaranteed attenuation

BOdB or more within
fOJ_f:I_ EJC_]_k_t-iz— fo+ 1000k Hz

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

Rinppe

1.5dB or lass

Insertion loss

4dB or less

Item

Rating

Table 10 MCF (L71-

0254-05) {IF unit XF1)

Nominal center frequency

8830.0kHz

Center lrequency deviation
Pass bandwidth

Within +260Hz at 6dB

+3.0kHz or more at 6dB

Attenuation bandwidth

+BkH7 or less at 60dB

Passband width

Artenuation bandwidth

=1.358kHz or more at Bd8

1. 7kHz or less at 20dB
| =2.8kHz or less at B0dB
=3.4kH< or less at 80dB

1 2dB or less

Cuaranteed atlenualion

6dE or less

BOdB or mare wilthin
=3 AkHr—t1MHz

Inpul and cutput impedance

6008/ 16pF

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

Item Rating = 10kHz or less at BOdB
Nominal center frequency 8830k Hz Ripple 2dB or less
Center lreguency doviation +150Hz within at BdB Loss Within 3dB + 2dB

Guaranteed attenuation

20dB or more within
+10kHz —x TMH2

Input and output impedance

60082 / 16pF

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

Itern

Center frequency

Center frequency deviation

Pass bandwidth

Rating -

455kHz

Within 50Hz at 6dB

+250Hz or more at 6dB

Adtenuation bandwidth

Itern

Rating

Ripple

Mominal center frequency

455kH.

BdB bandwidth

+3kHez or mare

50dB bandwidth

£9kHz or less

Ripple (within 455 * 2kHz)

2dB or less

Loss

G6dB or less

Guaranteed attenuation
fwithin 465kHz + 100kHz)

60dB or more

Input and output impedance

2.0k

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

Item

Rating

Centér frequency
6dB bandwidth

455 & 0.20kHz
29-3.2kHz

| 80dB bandwidth

Guaranteed attenuation
{0.1—1MHz)

| 4. 7kHz or less

B0dB or more

Spurious {600—700kHz)

40dB or more

Ripple 2de Ur'les_s_,
Loss B6dB or less
Input and output impedance 2k

Loss

+425Hz or less at 60dB

| 2dB or less

6dB or less

Guarantead attenuation

Input and output impedance

80dB or mare within
100Hz — 454 4kHz
BOdB or more within
455 6kHz —2MH=z

2k £ 5% / 15pF £ 5%

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

Item

Rating

Center fregquency

455kHz

Pa;s Eapdhid_th
Attenuation bandwidth

Center frequency deviation

Within B0OHz at 6dB

+125Hz7 or more at 6dB

Ripple

£250H7 or less at 60dB

2dB or less

Loss

| 6dB or less

Guaranteed attenuation

80dB or more within
100Hz — 454 BkHz
80dB or more within
455 4kHz —2MHz

Input and oumut.impec.iam:e

2k £ 5% [ 15pF = 6%

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

Table 17 CW crystal filter YG-455CN-1
{L72-0239-05} Qption

www.g7syw.com
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CIRCUIT DESCRIPTION

Additional circuit

® 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 04 and Qb on the |F unit, is
supplied from the NA terminal to the Control unit and
amplified approx. 70dB by Q12-015.

In the case of the NB1 channel, the noise signal is delected
by diodes DB4 and D65 through the buffer Q16 and then
applied to the switching transistors Q18 and Q22. In the
case of the NB2 channe!, the noise is directly applied to the
noise delecltor comprising D61 and DB2Z, The NB1 channel
takes out only the pulse noise contained in the input signal
and switches the noise blanking gate composed of diodes
D3-06, located before the [F unit XF2.

NB1 channel operaion is conventional. On the other hand,
the noise output dertected by DB1 and D62 in the NB2
channels is waveform shaped by IC5 after running through
DB3 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 especiallx)
effective for that special noise known as ' the wood-
pecker”.

In addition, in the T5-940, 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
il NOISE BLANKING GATE ond IF
EILTER FX 2rd MIX
) 07,8
T8t IF - /
SIGNAL T = ard IF
i > f
RX 2nd MIX D3-6 l
ONG1 NGZ
A
NOISE AMP NOISE DETECT 1 0 21:
Q12-15 D61,62 Q19 Ics '
oo Q\SIQTCHING
—————————————— e}
~ —=|  SHAPING CIRCUIT
———
; |
BUFFER AMP  NOISE DETECT  QiB Q2 y
\ NE1 SOLID LINE : NB1
M o SWiTCHING g\:\ggﬁﬁwa BREAK LINE : NB2
/ CIRCUIT
Q18

De4 85

AGC AMP

AN

17

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 (WVR7) varies the operating threshold of Q18 so
the NB effect can be varied.

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

comes Hi, a charging current flows in C76, 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 @ 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 il continuously cuts off the third
mixer. This is the control for NB2.

www.g7syw.com
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ICh, pin 6 is connected by R171 (b6kE2) and returned to Hi

-

when the NB2 control time (about 4ms) elapses. Upon this 1A} - “ L » i
change from Lo to Hi, a charging current flows in C77 _ 4mS)
through R173 and changes pins 1 and 2 from Lo to Hi. IC5, (B) b= Hoid: timg | ‘Appr?r:‘ il "
pins 3 and 5 become Lo, keeping pin 4 Hiand holding the L_l Hold time 2 (Approx, 80mS) ],_l
charging time determined by C77 and R173, approx. 80ms. (© - : |
During this period, I1CB, pin 13 is held Lo {pin 11 is Hi} I n l _;’,_J
through D68 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 (3rd M Xer }-?4- T:—— e O-F--F-«-{
operation for periodic woodpecker noise. When the NB2 switching) ®©
channel is on, conventional noise is also blanked because . ..
' Fig. 8 NB2 timing chart
one pole of S15 operates the NB1 circuit. g g
RiB2
(&) A 15V
o= IC5 c76 IcC5 ~E REE E:E
£7 s 01 (B) 067 ZIRI7TE6 zTT &3
Q19 9:)02'4 - B 11 ©
— wix 13 < ~
tex 830 (c) 020 E
P20 -
E¢"m | = * -
3 ol 021
(=] Ef
e T
= E E.n
L] 2
D35
rl=
I I
¥ |
Lj—- (D}——
o x o
o - (&)
= o =
e ®|
CLICK BLANKING
SIGNAL el S
: P
AR
3rd MIX L <l
TE&T
J» - 33
e7

IF UNIT Qs 5

[=]

SWITCH UNIT(E)

— = 7 I'f

Fig. 7 NB gate control circuit
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CIRCUIT DESCRIPTION

® CW-VBT, SSB-SLOPE-TUNE (RF/IF and PLL/CAR
unit}
Fig. 9 gives a block diagram of the receiver related to CW-
VBT {Variahle Bandwidth Tuning) and SSB-SLOPE-TUNE.
The principle of CW-VBT operation will be explained first.
When CAR1T and CARZ are at their normal frequencies, the
overall |F response is indicated by A", When the CAR
freguency is shifted by Af1, the overall |F response curve
shifts to that at “B”. The circuit is designed so the CAR1
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 IF
filter of 8.8MHz band shifts to position “C". This maybe
interpreted that IF shift is acheived by CART and the
composite bandwidth is narrowed by CAR2. In the
TS-940, CAR1 and CAR2 frequencies are generated by the

ja- RF UNIT -of p——— IF UNIT

PLL circuit and controlled by the microprocessor, and the
amount of change Af1 and Af2 is digitally tracked, allowing

-anly the bandwidth to narrow without changing the center

frequency of the composite passband. This is the function
of CW-VEBT.

Next, the operating principle of SSB-SLOPE-TUNE is ex-
plained, Designed so the relation between the frequency
changes of CAR1T and CARZ2 becomes Af2 = Af1, the com-
posite passband can be varied only on the left in Fig. 10. If
the CART frequency is Tixed and the CARZ frequency is
lowered by Af2, it is possible to vary only the right of the
composite passhand.

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

inde-

2nd IF
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\/
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2nd MIX
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O

FM IF 455KHz= Fi DET
]
r— > |'I F—— % A }J-——————— = —— = - -1
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|
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I
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2rd IF Ath MIX  NOTCH | |
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T
T T Mgt
\
I'u .'II - |
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_____ d
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Fig. 9-A RX configuration normal (wide) response
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Fig. 9-D CW-VBT

® MNotch filter (provided in the |F unit)

Tris is a brings 7 S composed of L, O and 15 alsmeants,
whick 3 insostod oo
100kHz |F amalifier G123, 1= varos the waltags analizd w0
the wathode of waricap dicde D32, thorcky chorging 100

on the Taurta raceiver mxar and the

resanant Trequency. The noteh Clter Turct ans noall maodss
cuonpt Fh

# AF-TUMNE {provided on the IF unit)

Tris is an dctive Tlzer azing 1212, which s insertod hensaeon
the SEEA0W oroduct detector and AF proamplifier 225,
The froquency of Lais Tilter s ower 200 (ZA001H7 anc
funcTicn: orly in e OW mods. When the AF-TURNE
geiteh s off, the sudic sional s byvpassed by dinde QES

Transmitter

The and'o signal from the misraphone s zppliec Lo the |F
unic MIC teeminal sro s praamolifios oy D86 0 PRS0,
Tho autput is snll Lo e WMIC GAITN contral {an tbe Tront
pansly, the FROBIC G&IN contol jon the Lop pans ) and
WOk circwit inothe 55FR and AN modes The 555 signal
channgl is relurned to the IF urir, smplifed oy 103
Ta&F1A0F and asalisd  w belanced noculstor D73
MOASTR1-ZR. & diods switch i3 provided a7 the noul of
I3, which selects the audio signal in the 55B and &M
miocie, and the ARSI signal [2.2928<H: /2 1277kHe) Tram
the PLL unil in the | SE mode. Balanoed modulator 073 s
constructed as @ pecksge vontaning [our Schotthy diodes
of mgtehed cheractariztics, whon provicos staide mocdo-
lation charscleristio againgt waryirg onorating conditiors
such as lermpsratere Noctust on, The 40E:Hz D5E (Do
Side Band) siganl frorm 74 75 converled Lo S5B Dy Tiller
CFT dor CR2 in he A0 mode), which is sharsd by the third
receiver |F filter aftor oassng throuch the buftes smolifier
(237 - A5KET3.

Fig. 9-E S5B-slope tune

Fig. 10 VOO to bandwidth
relationship

The Tizer ool rens Jheough boffor arpl=ioe 039
a2 arn s thor aoplad o the BF soeec orocessor
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provsssor swoh iz o, apoaox, 1ok comipressior s auto
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Boetwesn WMATK and SPACE in Al S0 Mole,
Frvaenenr, That Tae cornpress an oeler coes not oefect

In the AR mods, Clhe processos seitch s off che
signizl runs through D78 and B2 bot dacs not nazs Trmouah
the orocessor, The orocassor ou 0ol sonal isaonlizd o ths
frsl transmilter mixes win dods zwton DB Hare, the
sudic zigna’ s mized wilh e CARE sipral 12 2B0MHZ Y and
conyerled Lo 383N HFE, The 3.8305s sigqna’ cuns throagh
SER Files MF2 ja wds oand tiles 137, 038 oroaptional
YR-284-1 in A0 maods] shamd by the secordd receiver [
[Mtzr, where ey anlzlier comporort whick may e gene-

i Sforscnae

=

gled in he spsech orocnsaor iz oldminaTe:.

The zigha is thon applied to chs csrsmillss (B amplitiar
DR D 3BKTE Howaver, in OW and BN omizdes or during
auto gnlenng tuning, (b DAIRD signa 3 applion 1o 048 vip
Attor amolifier Q46 ;0 35K /3 Thorefors, in These moadss,
sincn the tranamitter signal doss nol pess Lhroush the
parroey Ranc tiltor, full CW break-in cporation s ersblsd.
AL iz apoliad e transmittor TF amplifices GA3, and a perl
of s outout is supplied Trom the SOR teorinal to the
moriiar circuil ono e Control wnil va buotter ampl Ter
DAY ZRC2RY

The lransmiler signsl is then gpplind o the second trans-
miller mixer G0 ard Dol 0 ISKT3, whors it iz mixed with
the Hi= 1 sanal (35220 Hz], vieldng a TIF s'gnal at 46,06
MHz, whoss cutput iz connstted 2o the RE unit, In the RF
i s, the signal is reixes with Tho YOO signal Tnothe thing
trgrsmittor nixar Q1 and 2% 0 35K73, providing the £ nal
trarsmittor frogaonoy,
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CIRCUIT DESCRIPTION

Any unwanted compaonents in this signal are eliminated in
the transmitter BPF (1.8—30MHz), amplified by wideband
amplifier Q3 @ 3SK73, Q4 : 25C1907 and Qb : 25C1973
and supplied from the DRV terminal to the Final unit as
the drive-level output. This drive outputl is automatically
disconnected from the Final unit input it 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, Qb . MRF422.

The output of the Final unit passes through the Filter unit
where unwanted the higher harmonic component elemeant is
eliminated. The Filter unit divides the transmitter frequency
range into bands, and each LPF is automatically selected by
TX LPF information {LPO—LPZ2) supplied from the Digital
Aunitl.

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

TX-LPF selected da_ta_
Lz [ LP1 | Lo
R

Transmit freq” (MHz)

35
=
e
14
18
21
245
28

clo|l=|l—- m|lala|lolo
sl lolo|l=lo|l=l=o
O O o o0 Q= = =

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 detecied by ther-
mistor TH1 provided on the Final unit, If the heat sink
ternparature rises to approx. 50°C. comparator 1C1A func-
tions (high level) to start cooling fan operation and Q7
turns on. At this time, the temperature protection compara-
tor ICTB is low level, and Q8 is on. Therefore, approx. 10V
(D11 : Zener voltage b.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 tor

® Final temperature protection circuit [provided on the
Filtar unit)
1f the Final heat sink temperature rises to approx. 90°C,
temperature protection 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,
variahle resistor D12 [1.7V) and rsener diode D13, is gene-
raled at the MOT terminal, the motor spe_ed is increased
and the final heat sink is cooled more rapidly.
At the same time, the high level signal from IC1B is sent 1o
the Control unit via the BTP terminal to stop transmission
and forably sets the receive mode.
When Lhe 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 driving circuit
until the heat sink temperature further lowers to approx.
45°C.

1IC1A
Comparator tar
starting soaling fan
aperatian

l Conling
bar muoter

Heat Sink
termpertury
datection
Momal tan
1ICi8 aperation 10
Temperature
protecting
Camparstor for aperation 1A

temnparature protection

Temperature
praTection
operation signal

Fig. 11 Fan and temperature protection

® 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 Lthe V5SF valtage 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 result, 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 VYR8, VRY are the internal set points for tho 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 outpul becomes ALC

volltage, and this is supplied 1o 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

)
| vsF 1 U LDOWN

output in the CW operating made.

VER

TBK TV 154
o}
KEYING "
SIGNAL " b
2 OB ! D50 | EXT. ALC
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Fig. 12 ALC circuit

® Power control

The power contral provided on the front panel permits
control of transmitter output from full power to 10W or
less. The power control is a Z-ganged potentiometer, which
controls the first gate voltage of broad band amplifier Q3 in
the RF unit 10 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 nesarly constant at any setting.

WSE 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 vollage 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 50W RF output level to pro-
perly aperale the auto tuner.

Q36 37y

14

=
(=]
<1
x
W
Og.
2F

47K

WRS(1/3)

VRS2,

MINI POWER ADJ,

SWITCH UNITI(E) T RF UNIT
—_— - r e
|
| FOWER CONTROL |
I vR
| |
I
1
|
| =z |
N —_
r 1
| TUNE MODE
H 15
L | [
4

TUNE MODE
Gz OFFB Q3 0N

{OUTPUT POWER S0W )

Fig. 13 Power control circuit
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e Speech processor (provided on the IF unit) input level. The signal is then applied to the first trans-
The block diagram is shown in Fig.14. An input signal runs mitter mixer via gain controil amplifier Q43.

through 466kHz filter CF1 and buffer Q39. The signal is When the processor is off, the signal is bypassed by switch-
then amplified by Q40 and applied to detector D8O and ing diodes D78 and D79. In FSK made, even if the pro-
lirmiter amplifier |C4. The detector output is applied to DC cessor is off, approximately load compression is applied to
amplifier Q41 and Q42, where it is compressed logarith- level the amplitude change between the mark and space
micly. The output signal is coupled to the compression signals. In the FSK mode, the ALC level is adjusted by the
meter, indicating the compression level. The signal applied procassor OUT control

to IC4 is held constant in output level regardless of the

//_ _____ P r_uc;;t:r“OHaF!‘: W\'u teh /7— /’7
/ D79 ¢ /
. / ¢ - TX MIX
WMIC gain /’/ D73 S_SB
Q36 ;s 1C3 Q37 filter Q39 : D83
o[> NS TR
MICPREAMP Lo  MICAMP .. Buffer A Buffer  AMP Limitter | Gain control AMP
Y AMP 2 AMP
Comprassion level _
Comprassion meter - - PE??;-!OUT
DC AMP  Detect
Q41,42  DBO
Fig. 14 Speech processor block diagram
® NMonitor circuit {provided on the Control unit) FM mode
SSB/FSK mode The output of the FM microphone amplifier Q64, Q65 and
The signal taken from the drain of the second transmitter IC14 is amplified by Q62 and supplied to VR13, as in the
IF amplifier Q48 on the IF unit is amplified by Q49 and SSB/FSK mode.
applied to the MON terminal. The output signal from the CW mode
MON terminal is applied to 1C16 : yuPC1037H via the Cont- Side tone circuit (provided on the Contral unit)
rol unit buffer b8, CAR3 and CAR4 signals of 100kHz and 99.2kH~ are pro-
In IC16, the CARD (8.83MHz} is injected for signal product duct detected by Q57 to generate an audio beat at B00H~.
detection. This is amplified by Q59 and applied to the Q57 is switched by the STK line through diode D71 and
audio power amplifier 1C15 via the monitor level internal turned on when the key is closed, generating side lone. The
adjustment control VR13. 09.2kHz CAR4 signal is frequency cantrolled by the pitch
control on the front panel, allowing simultaneous variation
T MUT SIBNAL of the CW side tane frequency and receiver CW tone pitch.
e ! Zero-beal adjustment with a received signal is acheived by
TEK ™ Q40 Cenmewsrna | SIMPly making the receiving tone pitch equal lo the side
tone pitch.

r——————
LLomMUTING
-

L
154 I 93 Ir'ssF-t.FSK;; 1 - _o; -
= [ = \eW .AM MUT TG | |
3 Q56 I SNDOLEVBL |- T TS FM MONITOR
| M_I ? ; EE}? O~ circurs
(LA | .
| TO 53E,F3K
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| MONITCR CIRCUIT

Da4 cas

g1 | L
FMB - O
Ml g% os2
AMEB Ot a
cry o= 0
g TG OW SIDE TONE
0> iRouiT o
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e}
M3 MOINE SWION -5y

20
Fig. 15 Monitor, audio muting and FM mic muting eircuit
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® 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 Lhe
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 1C9, pin
1 as VSR/VSF level, and indicated by the SWR meter. 1C9
contains an integrating circuit and V—I converter for the
auto tuner, while 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.

bAetar selact

b = Meter inpa
F o wewe woltags PR
WSF Analog ALC o O
arithmeatic

circuil COMPO

SR
o |.
Ove

OC ArP

Refloctad wave voliage
WER (VERMAEF)

B

T

Weler changing SW

Fig. 16 SWR meter circuit

The VSF voltage is compared with'a REF voltage on 1C9
pin 12, IT VSF decreases {i.e. SWR increases) the voltage
level at pin 14 increases. The output of 1C10 pin 1 is a
triangular reference signal and is mixed with the voltage
from 1C9 pin 14. Changes in the ouluput of IC9 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 only.

Output l

L ! Mormal
W.'th ., | = output from
high SWR 1 |k IC10 pin 1

| i | [
I i i ! | [ !
5 ki NN
1C9 pin 1 V| (VAN —
output with . T t A I
high SWR ] | 1C8 pin 14
. output normal
low SWR
REF OsC
1C10 pin 1

Fig.17

® Timing circuit

The TS5-940 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 wvarious transmitter and receiver channel circuits. A
pause of approx. 3ms is designed between the switching of
cach voltage.

The transient state of each circuit stabilizes within this
pericd. 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 cutput 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. IT Fig. 19, the timing of RV,
TR, etc. are 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 REB are the transmitter and re-
coiver channel bias voltage ; the timing is synchronized
with the TV signal. BB is inverted. Fig. 20 gives the basic
block diagram to generate each of these timing signal pre-
visouly discussed.

Fig. 21 shows the operating 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}
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When the VOX iz on, a high voltage is applied to invarter
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 8) 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 6 (1C4 2/3), pin 4 goes
low {TX protection OFF = BTR terminal L}, the output
terminal, pin 6 becomes low and the RV switching circuit
{030, O28) turns off.

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

The output of inverter 1C3 2/6 enters the delay circuit 1
composed of 1CT 3/4, R29 and C13. The output signal
delayed approx. 3ms (H level) is applied to 1C1 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. 1C4 3/3, pin 11 is
usually at high level when the FLL is in the lock states.
When this signal {IC3 3/3, pin 10) is applied to the TV
switching circuit, a TV wvoltage is generated. (See Fig. 22,
“Block diagram™.)

Based on the TV wvoltage, 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
he 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 1C3 2/6
changes from high to low level, and the output of 1C3 2/6,
pin 6 changes from low to high level. When the VO X turns
off during VOX operation or the standby switch is set to
the REC position, the cutput of inverter [C3 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 |1C3 3/6, and is used to
change the input signal level of BK gate 7 {IC4 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 @ 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 Il 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— (1) and (1) ) In addition, as the
TV vaoltage being supplied from D36 1o 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 I, where it becomes
a 3ms delayed signal, and this outpul changes the RV gate
5, pin 3 from a low to a high logic level. {At this time, pin 4
and pin 5 are high level.) Thus, the output of RV gate b
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 s
changed from high to low level by inverter |C3 6/6, the
output signal level is also changed from high to low and the
T 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 10 the VXZ terminal on the
Contral unit via the VOX gain control, amplified by VOX
amplifier Q1~Q3 and applied to the following stage R-S
flip-flop {1C1 1/4, pin 13). On the other hand, the AF cut-
put signal (SP2 signal) from the speaker is applied to ANTI-
WVOX amplifier Q10, Q11 to be DC rectification, and this
output is applied the R-S flip-flop 1C1 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 (I1C2
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 {IC2 2/4, pin 2} after being switched
by Q9. thus, a high level signal is applied to VOX gate 2
{1C2 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 G4, 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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® 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 level) and allows 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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1
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!
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) {Relay protection operation}
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}
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+
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SEMD Q121 : ON Q120 : OFF  RL101 : OFF
4} {Relay protection operation)
AUTO-THRU Q122 : ON Q123 : 0FF RL101: OFF
AUTO Q121 : ON 2120 : OFF

Fig. 24 Relay protection circuit diagram

To operate, the AUTQO-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
IC204a (pin B) generating an approx. 3 second pulse.
Through inverter 1C208d and gate 1C207a, 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 pulse,
generated by [C20ba and b when the power switch is
tunred on, sets [C206ba pin 1 to its initial low level. The
[C205a pin 1 high level turns on Q202 and Q201 to switch
approx. 15V 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 BOW 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 1C20ba
{pin 4). This sets the pinl output o 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 1o the
send position, the TV line goes high at [C207d 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 variahle antenna coupler
motor stops. This state is monitored at the MB terminal and
JKE flip-flop : IC2050b is toggles to a high level by the gates
IC208c and 1C207h.

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).
IC206d detects the trailing edge of this approx. 400ms
pulse and clears 1C2056a at pin 4.

This starts the sequence of the TRQ terminal switching to a
low level, the microprocessar 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 terminals are monitored by [C206c,
IC206b and 1C207c 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 The motor driving circuit is actuated. When the SWR is
AUTO-THRU selector switch is set-to the AUTO position, lowered to below 1.2 : 1 the output terminal (pin 14) of
the ATT switch is pressed and the STBY switch is set to the |C104d switches to low, and the switching transistors Q117
SEND position, transmit power is supplicd from the final and Q118 turn off {motor stop signall, the motor driving
via the Filter unit. It passes through the current and voltage circuit turns off and the motor stops.

detecting transformers {L101 and L102) which use toroidal High motlor speed is desired for fast antenna tuning. How-
cores. the current and wvoltage components are applied to ever, this can cause the match point of SWR less than 1.2 :
[C101 {pins 9 and 13} and waveform shaped. The output 1 1o be overrun due to increased inertia, the capacitors
signal is applied to 1C102 (D type master-slave flip-flop), reversing and tuning past the match point continuously, A
where the phase is comparaed. The output of 1C102 {pin 14} slower speed prolonges the operation. Therefore, the
runs through the buffer 1C103 (pins 10 and 15) and TS-940 uses the following method to vary the speed with
switches the emitter coupled circuit Q107 and Q102 the SWR. That is, faster with an SWR increase, and slower
The motor driving circuit Q103-Q108 is operaled by this with an SWR reduction.

ON-OFF signal, and the variable capacitor (VC1} is rotated " The SWR signal sent to the SWR comparator 1C104d is also
forward or backward by the motor M1, The current and sent to the variable duty motor voltage circuit (1C10ba, pin
vollage components from L1071 and L102 are also applied 5). The variable duty circuit uses timer 1C106 as a triangle
to the voltage comparator IC104a and b (pins 6 and 4), and wave oscillator andits outputis applied comparator (1C105a,
the oulpul operates the motor driving circuit Q110—Q115 pin 6) to vary the duty of the output pulse {pin 7}. (Fig.
so that the variable capacitor {(VC2) is rotated forward or 25)

backward by the motor M2 to minimize the amplitude Therefore, whan the SWR is higher than 5 : 1, the motor
difference. driving voltage is at 100% duty, and the motor rotates at
Therefore, the phase control variable capacitor (VC1) is high speed. When the SWR value is lowered to 2 @ 1, the
controlled so that the phases of current and voltage coin- duty ratio is also lowered (50%} and the motor speed be-
cide with each other. The voltage control variable capacitor comes low. As soon as the SWH lowers to below 1.2 . 1 and
(VC2) is controlled so that the amplitude difference be- the motor driving voltage disappears, the motor brake cir-
“tween current and voltage is minimized. (SWR1 with cuit RL7 operates to immediately stop the motor rotation.
coincidental phases and zero amplitude difference) The antenna coupler of the TS840 is 2 T type and the tap
VC1 and VC2 are designed to rotate independently. How- paositions from 1.8MHz to 30MHz are switched by eight
ever, since the phase and voltage influence each other, the relays {RL1—6 and 8). The tap switching data is given in
voltage changes as the phase is changed and the rotations of Table 19.

VC1 and VCZ change accordingly. Also the forward and

reflected wave detected in the Filter unit are applied to the - - 0SC waveform
Control unit SWR arithmetic circuit, from which they are 10"1—1_‘ u J_ at 1C106 Poin
sent to the AT-A unit ISW terminal as an SWR signal. ot | Sawtooth wavetorm

. . o . . ' ! ! 1C106 (Dand@roir
this SWR signal is in the currnet mode and is converted in I:—-—\ ! k| /\e/ 2t 1106 Gand@poin
Bv

the AT-A unit (IC10Bb) te make an SWR signal of voliage N | CN N SWR -2
mode. The signal is then applied to the SWR comparator ___J]ff’/! Z ! |
IC104d (pin 9). The voltage equivalent to SWR 1.2 : 1 is ' | |
applied to the reference voltage terminal {1C104d, pin 8) r—‘ Motor poerate
13,8V |
Ty

through the semi-fixed resistor. Thus, when the SWR is "ngaggbf/“w
greater than 1.2 : 1 the 1C104d output terminal {pin 14} is e s
high and switch Q118 turns the motor voltage supply on.

Fig. 25 Tuning motor speed control

BAND WRC |ATO |AT1 |AT2 |AT3 |RL1 |RL2 |AL3 |RL4 |RL5 RL6 |RLS
18 0 1 |o 1|1 [olo]o o ]
36 0 | 0 |0 1 1 o | o o
7 o |o |1 o |1 o o )
0 1 |1 o o [ o B
A A A
RN EREEE 5
| 21 o | 1 |1 1 | o o
245 |1 o |1 1 o | | | o | ]
28 0 0 1 1 0 | o 0

Table 19 AT tuner band selection data
' 25
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Fig. 26 AT tuner timing chart
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Fig. 27 AT tuner operate detection

Digital Circuit

As shown by the block diagram in Fig. 28, the digital cont-
rol section is the heart of the TS5-840 and controls all its
units. The digital section consists- of the Digital A unit
{XH4-1830-00), Digital B unit {Xb4-1840-00 B/2}, Digital
C unit (X54-1850-00), DC-DC unit {X46-1030-00), Switch
unit {X41-1600-00), Main Encoder ass'y (WO02-0328-10),
RIT Encoder unit (X54-1690-01) and Keyboard ass'y
(S59-0433-05), a total of units. The TS840 is capable of
versatile functions, using the latest microprocessor techno-

logy. Consequently, about b0 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-hit multichip construction designed to minimize the
number of 1Cs used : the input/output uses a series of three
/O control 1Cs 8256 and three LC7800 (Sanyo) are used
for multiplexing the input signal for the input data.
Separate descriptions for each unit now follow.
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Fig. 28 Digital control hlock 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
exporl models.) The input SW data in the Digital B unit
goes to 1Cs 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
VEQ 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 1Cs 101, 102,
103, 2/4, IC7. RIT encoder ICs 104, 106, 106, 2/4,
107.)
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2} Digital C unit
This unit is used to drive the fluorescent display tube . 1 S
along with the analog dial scale. . fire] s N
. . . dlia . .. _— i1
As the display data supplied from the Digital A unit has e e R o ; -
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GITAL & UNIT

30

3} DC-DC unit

This unit generates the filament voltage Tor driving Lhe
Mucrescent tube and the negative high voltage.

The 21V valtage from the Control unit is converted into
—A0V by the DC-DC canverter.

Main Encoder ass’y and RIT Encoder unit

These optical encoders consisting of photostched disks
slit, and a photo-interrupter, bolth oulpul 2-phase
pulses with a phase difference of 90°C. The direction of
rotation is judoed from Lhis phase difference.

Switch unit

Description will he given for the circuitry around the
liquid crystal display (hereafter abbreviated LCD.}
The T5940 uses s dusl-display system using a newly-
developed dot matrix LCD, in addition to a lluorescent
tube o oin addition to the operating frequency, the dis-
play can be switched for the frequency and mode of the
alternate VEQO, frequencics and modes of the moemory
channels, bandwidth of VBT/ SLOPE TUNE systems,
and clock/timer display. The LCD ass'y consists of the
dot matrix LCD and drive 1C and is driven from the
4 hit/8 bit data bus. A new 4 bit microprocessor is usaed
for this model and interfacing Lo the drive |C is per-
lormed in 4 bits. The 4 bhit microprocessor performs
operations such as switching of the display mode,
selting of the clock and timer, switching of various
displays, data communication with the main micro-

4)

5

processor, outputting of the audio data output from
the optional voice synthesizer unit (VS-1], elc.
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6) Digital A unit

This unit is the control center of units 1) to 5) and for
data communications between Lhem. It has a multitip
8-hit construction and the CPU wuses a Z-80 operated
at a clock rate of 2 50MH:..

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 batlery. The backup timing is
controlled by the system reset [C (1C20, PSTE184),
which interrupts execution at the instant the supply
voltage falls below 4.2V 1o activate the backup mode.
(Fig. 32}

The /O systemn uses the memary-mapped /O system :
the Tst 825b outputs the display data : the 2Znd 8255
outputs the AT band data, LPF band dala, data outputs
for the three main loop PLL ICs and data outputs for
the two carrier PLL ICs ; and the 3rd 82565 inputs the
swilch data and outputs the switch data outputl and
the outpuls for the LEDs.

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

For the antenna tuner standby operation, the AT In/
Through condition land also the presence of an AT in
export models) is judged when the ATT SW is prossed ;
when the condition s OK, the AT standby pulse {active
lowy, aboutl 100us) s 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 made to TUN. The mode changes
back to the previous mode when tuning is complete.
The AT coupler is always supplied with current band
dala for band switching. {Fig. 35) The standby signal is
also supplied to the submicroprocessor so that the AT
standby  message is also outpul 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 resel pulse, and the "heep” sound control
circuit which indicates when the various tactile switches
are pressed.
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Table 20 Frequ.encv control data

21
21
21
20
20
17
17
17
16
16
&
1B
]
15
14
14
14

75
74
73
72

N3
71

70
69
68
67
66
65
64
63
62
61
60
59
5B
57
56
55
54
53
52
51

50
49
A8
47
a6
A5
44
43
42
41

40
39
38
37
36
35
34
23
32
31
20
29
23
27
26
25
24
23
22
21

20
19
18

26.0-26.5
26.5-27.0
270-275

22.0-225

3.0
225-23.0

13.0-135

13.5-14.0

23.0-235
235240

240-245

25.5-26.0

195200

20.0-205

5— 4.0
5-80 |
8.0- 85
85— 9.0

90— 95

280-295

1.5- 2.0
285290

20— 25
25— 30
30— 35
55— 6.0
60— B.5
§.5— 7.0
70— 75
8.6-10.0

10.0-10.5
105-11.0
14.0-145

145150
150155

15.5-168.0
16.0-16.5

16.5-17.0
17.0-17.5

17.5-18.0
180-185

18.5-18.0
19.0-19.5
205-210
21.0-215
215-220
245-250

25.0-25.5
27.5-28.0

29.0-295

29.5—-30.0
30.0-305

11.0-11.5
*N3

f (MHz)
0.0- 0.5
10— 18
40— 45
50- 55
11.5-12.0
12.0-125

12,5

[ae] |

T3-9408

17

|
3ND + NA

34



TS-9403

Downloaded from www.g7syw.com

SEMICONDUCTOR DATA

OB AEEHT

=]
i

&0

[T

[ils}
£ 90
v Bl

]

= a0
Laga

lolelole
]

o,

Jelole]

i

B

EEE

L

b
D<

MI'Z | MEZE | METE HZ'E

ey i1

LR

COkeEOH

Q8itPOH

[

a

]

NN

MmN

LT (]

] ot o4 ED
— NEWds

9a3
-

AMAWOIZ

ANIADAZ v

SSHLi-0Ld

AMNIALIS

(-1}
Ak

[
[T e

FTD-7155 {LCD unit V1)

35

www.g7syw.com



Ts_g4os Downloaded from www.g7syw.com
SEMICONDUCTOR DATA

i il 1 " T i [ T 21 sz 5.3 w4 A5 55
|FLOCK L1 jvFo-A 1 RO~ 8 J' IMEMO "E RIT, Ty F.LOCK  VFO-A  VFO-A VFO-B MEMO i RIT X7

W | i i || | - .\'_j J' _? 7 D
'L_:!: L;.U;_-,t..-: :_'_'LQ_J - _f' ;j _ - el

| i 3 _ -

i .. |L KHz LJ|| KHz | ] i i

: i |—J —I_I |—.| -J '_-J I—.— t] ,—.JI : QI _ . . La_l Iﬁt&, L J KHz .
: ? || IC-D | 200 I IBDDI :: z?o :I I—:?f‘ II GOO II 7"!: I| 3..’_ II 3.)‘ IIU'i\{_\ : 200 300 400 500 §00 ? BOO 900 1000' sl
| | TR IRERRL | IR |
I.IIIIIIIIr!IIIII“IIuIJII_II_III_||_||uIIIIIIII|| i ‘|||| |||| | |||| ||||T |||| ||| | |
0 0 i S GRS
X s [=1 = ) o ) a]
G G aG TG L1 3G 40 33 20 to

*l*
i
af
T
e
le
e

-
]

e
Wy

LI L

HD10551 Terminal

___._li:
i (g (5) Ja\ ,\
G WEC i Wa ot M3
HD10551 Block diagram (PLL unit IC5, 11)
Symbol " Value ' Ur1iT_ _ Divid CHK W1 M2 | M3
. Voo 8 W 1 pin 5 pin 5 pin 4 pin |
Vin 8 i | 1/170 GND Voo Veo GND
PT 350 (at 75°C) Y | 111 GND Vee Wee VLL___
Topr 30~ +75 " 1720 GND | GND Ves  GND
Tstg 65~ +125 c 122 GND | GND_ | Ves Vee
. 1/40 GMD GMND GMND GND
HD10551 Max. rating 1/44 GND GND GND Vee
. T4-Bit Bhi't Repister |
REERRRRREREEY!
- ’ + o ”H' o I Symbol | Value Unit
Tiyt 11t - ; VDD ~0.5t0+ 10 W
meen 2 1 DC 4.Biti Countor |—' Detect Lr — . alchow et it )

. I | T Vin | —05t0 VDD +0.5 \ N
DEDnUt E— — S L . 5 i 10 mA
REEaur 2 :’ Lage POA = FDout — | 730 oy

i va [ Ta | —a0w+ss | C |
-t >0 | RS L e [T | ceserise | tc
] 3 " +
tietttt trrtttttft

5 D = o= ) o MC145158P Max. rating
|| ITHT“' FFPffftees o

Dzt Central

SR TESR 106t 5R I
J‘
Cluck S _ .

MC145158P Block diagram (PLL unit IC17)
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SEMICONDUCTOR DATA

TS-940S

X1 X2 INT1 INTO/POO SCK/PO1 $I/PO3
l Isumzl
gfgg‘; CLOCK TIMER/EVENT INTERRUPT SERIAL e 77 Poo—ro3
BEN BHATOH CONTROL COUNTER CONTROL INTERFACE \—{ BUFFER
I——TOUT
cL iE j E i; /TN PORT 1 V7N pio_pi3
| N/ BUFFER
iE TouT— NIFORT 2 P20-P23
LATCH 4 »PSTE/IP20
| ProGRAM cOUNTER (12) | V| BUEFER PTOUT/PZ1
c A (4}
ALU
ll N[FoRT3
LaTcH | 4 ) Pao—pa3
GENERAL REGISTERS —/| BurcER
o | E4
PROGRAM MEMORY Ha) | Li4 <:> <::> tiHTE»j <|E>P40—-P43
4096 x 8 BITS A TR - STACK POINTER (8) BUFFER
L/ DECODER
A_N[PORTS
LATCH K 4 ) Pso—ps3
N~ V| BUFFER
cL @
T T FORT 6
— DA ENORY © ¢ Miaten K 3 ) peo—pes
CLOCK STANDBY BUFFER
CONTROL
GENERATOR
PORT 7
T | T T I 4 NiatcH K 4 »P70-P73
cL1 CL2 VDD vss RESET || BUFFER
UPD7508G-650-00 Block diagram (SW unit {L) IC1)
NC-pagzggon=ng VDD  6A  6Y  5A  5Y  4A 4y
TTTTT? TTTTT 14 13 |12! 11 10 |9| ]al
HecrEi gl F| s el oloul-lo
[+l MR N =+ ﬂ| | = =y =t <
NCO—;- O Sy
P73 G 3-8--0192?_
HESETO——E— —3?—-0 FZ1/PTOUT
NG o——: %o po0spsTE
CL1 Oty E——() MC
[ 34 .
NG 0—? 1 PD7508G-650-00 -3;—-0 *2
VDD O— 0 Voo
NCO—-B—- -3-}—0x1
. ]
l(,:O-T ?U——OVSS i 2 3 4 I5| 6 |? I
NT1 C—n =0 paz
rooTIO— % = o e {A iY 2A 2Y 3A  3Y VsS
P01 /5TR Oat—in] e 0 a2 TCAOHOO04P (DG-A unit 1C15)
NCO—]-%- —N—ONC
O IR B S S R E :
_ (g é) Symbol Rating Unit
CerBsPPLEEEiE VoD Vs—05~Ves + 10 v
g e VN Vss—0.5~VDD + 05 v
#PD7508G-650-00 (Top view) vouT Vss—0.5~VDD +0.5 Yoo
N +10 ma
PD 300 (DIP)/180 (MFP) mw
Totg —65~150 °C
Tsol 260°C - 10sec

TCA0HO04P Max. rating
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SEMICONDUCTOR DATA

8BIT A1l O-— 1 et 40 p———w-() A1G
DATA BUS A12 Qr—ro 2 38 b——e=) 29
A13 O=t— 3 38— a8
DATA BUS A4 Om— 4 a7 {3 A7
CONTROL A5 Oat—o 5 36 ) AG
g O——=i 5 3B e A5
D4 O-s—m={ 7 24 =0 a4
K LINESJ INTERNAL DATA BUSY ALU D3 O-~t—w= 8 33 () Al
INSTRUCTION D5 O-t—m] 0 32 e A2
Q DEGODE D6 Cret—ape=| 10 31— Al
& S— e n
_ oPU ; . +BY (O 11 30 ) _f_r,
13 CONTROL REGISTERS 02 Cra—w] 12 29— GND
CPU ﬁgﬂD _‘>cP D7 Cre—w={ 13 28 }—== RESH
SYSTI u -
CONTROL CONTROL DO Crat—se 14 27 | T
SIGNALS D1 Oa—a= 15 26 pe—— BRESET
INT O——==1 16 75 pe—0o 0 EUSRO
ADDRESS Ml C—ae 17 24 (0 WATT
CONTROL HALT O-a— 18 23— BUSAK
) 6 BIT MREQ Or—roy 19 22 e WH
+BY GND o UADDHESS BUS RO Cw—, 20 21 b=y RO
LH-0080A Block diagram {DG-A unit1C1) LH-00804 (Top view)
MAIN FIFG SET ALTERNATLE I.Ti.EG SET INTERRUPT | MEMORY
i | ’ ! VECTOR REFRESH
_a_"\CCUMULATOR | FLAGS ! ACCUMULATOR | FLAGS . i R SPECIAL
| i | . { b =
A F | A E__‘___ || GENERAL INDEX REGISTER IX ;\-:‘2:"{?_?&-”3
B c B c PURPOSE INDEX REGISTER IV =laTER
b L. E D E | REGISTERS STACK POINTER SP
H L H L’ J PROGRAM COUNTER PC
Terminal . Terminal . .
I . Terminal Function T Terminal Function
Na.| Mame | {No.| Name
1 ATT 7Y 21| RD Read strobe output B
2 A2 22 WR Write strobe output
3 A13 Address bus _23_ ___BUSAK Not used
4 | Al4 24 | WAIT |Not used. ]
5| Al ) _ 25 | BUSRQ | Not used.
6 ¢ Clock input approx. 2.5MHz 26 | RESET | Reset input (active - L)
7 D4 3 27 _M_‘I_ ‘Not used.
g D3 28 | RFSH ;| Not used.
| Data bus S
9 | Db ._2_9 GND GND -
|10 | D86 30 AD h
11 | +5V  Powersupply 31 A
12| b2 | 32| A2
13 D7 | 33| A3
| | ¢ Data bus
14 i DO 34 Ad
15 | D1 35 | A5
——— Address bus
16 | INT Interrupt input 36 AR
17+ MNI External contrc_;_l_i_n’re‘_zrfyp’r_ip_[:!uL 37 AT
18 | HALT | Not used. || A8
19 | MBEQ | External access. signal autput 39 AD
20 | 1ORQ | Not used. an AT0 J

LH-0080A Terminal function
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TS-940S
SEMICONDUCTOR DATA

[0} [9::]
t s P
E:E Ouiput Enable - A2 I:: 2 27 j FGM
CE —a Chip Enable Output Buffer AT L 3 26 :j NE
PGM —=] Cireuit B
] ) ss || 4 25 | A8
i as [] s 24 :] A9
Datz Input Buffler 0o
Pragram Control : Ad i: 5] 23 j ATl
o7 p— i
T f Az | |7 22| ] oF
o1 o8 s2[ ] s 21 :j A0
A A Al 9 20 j oE
Py p—— ¥o ]:
aa — Column Decoder Y-:H"" Column Gaze 20 l: 10 1a j o8
¥ o1 [ n 18 ] o7
— ] X0 55, 536
AB , _ —
: Low Decoder R Sell Matrix 0z | | 12 17 j 06
A12 e e T
X255 03 E 13 16 05
1 1 1 Gho [ | 14 15] ] oa
Ve Vpp GND

MBM2764-30 Block diagram {DG-A unit 1C2} MBM2764-30 {Top view}

Symbol Terminal Name Symbol Terminal Name
AD—A12 | Address input \iop Program power supply
01-08 Data output {input) Veo Power supply (+ bY)
~ CE Chip enable GND | Ground
OE Output enable NC Mo connection
PGM Program input-oulpul cnable
MBM2764-30 Terminal name
A10 O -0 Ve a7 ] 1 ~ 24 [ ] vee
Address Low Memorial Area ) GND AB E 2 23 :] AR
Buff -
uffer Decoder 128x16x8 AG ‘—_ 3 22 :] Ag
Ad —
A4 4 21 | ] we
L_J
Tcss azl]s 20| | oE
az[ ] s 19 [] at0
A3 Oo— Address /O Gate
,*10 )| Buffer Column Decoder A1 I: 7 18 _:l cs
T no[] s 17 [ ] vos
CsB H—
wor [ ] 9 16 [ ] wo7
[ . Input Input Buffer
WE s Buffer Output Buffer jo#— CSB 1/02 |: 10 6 j 1706
? o3 [ | 11 14 :| 1/05
C5B GND 12 13 1104
s ] ]
1 1108

s o[>0 > )

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

MB8416-20LP-GRA (Top view)

Symbuol [ Terminal Functions  Symbol Terminal Functions
| A0-A10 | Addressinput | WE  |Writeenable |

[/01—1/08 | Data input, output Ve Pn;»_\f_e.r“s.ﬁb"p;iy {(+5v] |
| cs Chip select GND . Ground ]
i OE . TOt;t;lIt enable NC Not cé-h-ﬁe;ted.

MB8416-20LP-GRA Terminal name

www.g7syw.com
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SEMICONDUCTOR DATA

o~
— Pa3 [] 1 U ap [ ] PA4
- Por A Input paz [ 2 30 [] Pas
Control <: <:> 18} Output
PAD~PAT patl [ 3 sg [ ] pas
| Pao [] 4 37 [ Pa7
« | Sroun A RO [ s 36 [] WR
(e Ko gt 5 e
B u —e
Data B Data B Internal Data Bus High (4) Ve pc4pﬂ pCy cs [ s 35 [ ] RESET
ata Bus
DO~ D7 <:> Bus <|_ GND [] 7 34 [ oo
Buffar h L Input
<:>Groupl:s <: » Output A1 [: g 33 :! D1
I Port C PCO~ PC3
pl I1TEFIOT (4)] 4 ) ; a0 [ 9 32 [] b2
- | PC7 10 chl D3
RD O—=0O a Input E :]
WR OO s -~ r%up 4 > S{:ﬁug B <: > POE;%?»U::B? pce [ ] 11 30 [ ] b4
Al O——m| Write Control i B pes [ 12 29 [] D5
o Control v pca [] 13 28 [] o6
RESET O rco [] 14 27 | ] b7
pc1 [ 15 26 [ o8
ﬁo—? pcz [ 16 25 [7] PB7
Terminal name PC3 E 17 24 | '] pae
DO—D7 : Data bus leach diraction) ADAT Part address PRO [ ] 18 23 [] PBS
Cs: Chip select PAO—PAT7 : Part A input, ouiput pe1 [] 19 22 [] FRa
FESET : Resel PBO—PB7 : Port B input, output —
' PB2 20 21 PB3
RD - Read contral PCO—PC7 :  Port C input, output -
WH : Write contral
. . HPD8255AC-5 (Top view}
1PD8255AC-5 Block diagram (DG-A unit IC4—6) P
Terminal Terminal Functi Terminal T inal Functi
- errminal Funetion — — erminal Function
No.| MName Mo Nam__g__ . o
1 ll E'AS Display tube grid drive signal G4 21 PB3  Segment data b/VFO A;’Pg_____ _ -
2 ' P2 Display tube grid drive signal G3 22 PB4 Segment data ¢/VFO B/P3
3 PAT | Display tube grid drive signal G2 23 PBb5 Segment data d/RIT/P4 -
4  PAO  Display tube grid drive signal G1 24 PBB | Segment data e/XIT/P5
5 RD Read strobe input i 25 PE7 Segment data f/—/P6
5] c5 Chip select input 26 Voo + BY
7 _Q_EEID | GN D___ - 27 o7
2 Al Address signal input B 28 D6
o] _AO Address signal '|np<_Jt__ - 29 (n]3)
10| PC7 | ) 30| D4 L
Segment data control bit Data bus
11| pce |J S 31| D3
12 PCH Display tube grid drive signal G10 32 o2
13 PC4 Display tube grid drive signal G9 33 o
14 PCO Analog data P7 34 DO J
15 PC1 | Analog data P8 35 Reset | Reset input {Active : H)
16 PC1 Analog data P9 36 WR Write strobe input
17 | PC3 | Analog data P10 87 | PA7 | Display tube grid drive signal G8 ]
18 PBO Segment dala dp 38 PAG Display tube grid drive signal G7
18 | PB1 Segment data g 39 PAS Display tube grid drive signal G&
20 PB2 Segment data a/MEMO/P1 40 P&d Display tube grid drive signal GB

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

Terminal function {IC4}
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SEMICONDUCTOR DATA

Terminal ) Terminal i .
— o Terminal Function Terminal Function
No. | Name | o MNo.| Mame _
1 | PA3 | AT3 21 | PB3 | DA3PLL data for MN6147 bit 3 -
2 PAZ | ATZ 22 PB4 CLO HET 36M PLL clock
- & AT band data —— : -
3 PA1 ATI 23 PBS CL1 Main loop 10Hz PLL clock
4 | PAD  ATO _ o 24 | PB6 | CL2 Main loop 10kHz
|5 RD Read strobe input 25 PB7 CLB Main loop 500k -
6 CcS Chip select input o |26 Vec |+BV
7 GMD GMND - 27 D7 3
_8_ A _ Address signal input ) 28 B3]
9 A_O e Address signal input ] 29 Bl
10 PC? FLD Main loop 500k PLL data 30 34
e o E - Data bus
11 | PC6  PLE Main loop 500k PLL latch enable 31| D3
|12 | PC5 CL5 CAR PLL clock for 71.6MHz 32 | D2
13 PC4 CL4 C{A_H PLL L‘_I_c?@!f\"for 45 5MHz 33 [B]]
_14 PCO WBT Coard SW select autput 34 oo y
15 FCI SPL Cord SW select output 36 Reset Reset input {Active : H}
16 [ SPI—_!_Cord SW salect output 36 WHR Write strobe input
E_ _ PC3 BLK Blamking puse 37 PAT LP2
18 | PBO DAD bit 0 38 PAG | LP1 (LPF Band data
19 PB1 DA PLL data Tor MNG147  bit 1 39 PAL LPO
20 PB2 | DAZ bit 2 40 PAd WRC AT Band data
Terminal function {IC5)
Terminal ) Terminal | ) _
Terminal Function Terminal Function
Mo.| Mame - - No. | Mame _ i
1 PAS MW, Narrow, wide output 21 L PB3 Lock indicator output
2 | PAZ I ML2 22 | PB4 SW select output A B
| 3 PAT MLT Mode LED output |23 | PB5 | SWselect nutput B
4 1 PAD MLOD - 24 | PB6 SW control output
5 RD | Read strobe input |25 | PB7 |RIT Clear pulse
6 TS | Chipselect inputl 26 | Veo | +5V i -
7 GND |GND 27 | D7 |
=S A Address signal input 28 5]
9 AD Address signal input 29 3]
10 PC7 'T 30 D4
| Data bus
1| Pce | | 31 | DS
12 | PCcs i 32 | D2
13 PC4 33 D1
SW data input port
14 PCO 34 DO J o e ]
15 PC1 35 Reset Reset input {Active : H) -
16| Pc2 | 36 | WR | Write strobe input ) B
17 | PC3 J 37 | PA7 | Buzzer pulse B
18 PBO | TX standby output 38 PAB :_ Band data B -
19 = PB1  |Split LE t 39 | PAB  WCI
Plit LED outpu : R - N }VCO select output
20 . PB2 AT start pulse output a0 PA4 i VO

Terminal function {IC6)

11
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SEMICONDUCTOR DATA

fE C@ EHO A@
k=)

1 @LL@:@L‘@-I [ A p— 2 | | Nk ) INPUT
| = 7 | ] voo
oE[] | |03

az [ |4 HA W
| ®O l—__ El 24 j o auTL
J- I st [ | s 2l o |
| 82 7 ) LT
? (j ; INPLT o E . . %E
i @] EAEER
- 1 &[]0 AR -
o[ wl o
[N RE Al
e [ 13 w &
|12 ‘o5 L 14 15 :| oo 1
Lizs]s ’%26 - 20 e LC7800 (Top view)
|_H'_;?\l_i a3 az ?;i‘ oG - p
LC7300 Equivalent circuit (DG-B unit IC109-111)
- Input _ Outpu_:
Data input ) ‘ Select input Mh‘t)';.-t_i.nout
A 8 ¢ | o -

AO A1 A2 A3 BO BT BZ B3 CO C1 C2 C3 DO Di D2 D3 |SA SB SC SD | INnH  TNH |00 01 02 03
o 1 1 1 1 1 1 1 1 1 1 1 11 1 100 1 1 1o 1o lo o1 11
1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Q 1 1 1 n] 1 1 0 1 1
1 1 a 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 n] 1 1 1 u} 1
1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 a 1 1 1 v] 1 1 1 1 a
1 1 1 1 |0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 [} 1 1 1
1 1 1 1 1 a 1 1 1 1 1 1 1 1 1 1 1 ) 1 i 0 1 1 0 1 1
(I T R T N N N R S ES S B A S B o 1 1| 0 o110
1 1 1 1 1 1 1 o] 1 1 1 1 1 1 1 1 1 o] 1 1 9] 1 1 1 1 0
1 1 1 1 1 1 1 T 0 1 1 1 1 1 1 1 1 1 0 1 0 1 a 1 1 1
1T 17 1 11 1 1 110 11 o1 110 0 1 10 1
1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 [} 1 I 1 0 1
1 1 1 1 1 1 1 1 1 1 1 o] 1 1 T 1 0 1 ) 1 1 1 1 0
AN A T T N AN S A O R R AR N R 0 1 o 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 11 1 1 a a 1 1 9] 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 a 1 1 1 1 o] 8] 1 1 1 0 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9] 1 1 1 o] 0 1 1 1 1 0
R T 1 a 111
* * ¥ ¥ I * * * * * * x| * ® % * * * * 1 # 1 1 1
R L T T L 0 1 1 1

{(Nate] 1 H lavel/0 : L level/* :don't care

LC7800 Truth tabie

42
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CAPACITORS CC 45 TH 14 220 J CcCas _Color* # Capacitor value 10 3=001uF
! 2 304 5 b — 0 1 0=1pF _2__2_@;22[”:

1=Type ... ceramic, electrolyic, etc. 4 = Voltage rating , 1 0 0=10pF o
2 = 5haps ......round, square, etc. 5 = Value | ) 1st number | Multiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
& Temperature Cosfficient 1 0 2= 1000pF = 0.001uF

istwora | C | L P R | s T U | [2ndword [ G H | K

Color= | Black  Red |Orange Yellow  Green Blue |Violet | [ ppm/°C | =30 | =60 | =120 |+ 250 |+ 500 |

ppmi®C 0 | —80 |—150  —220 |-330 470 | -760

Example CCABTH = —470=60 ppm/°C
# Tolerance

[cade | ¢ D G | J K | ™ X z P No code Code| B c D F | 6 |
(%) +025 | +05 | +2 | &5 | +10 | =20 | +40 | +80 |+100 | Mo 10uF— 10~+50 | [1oF) [201 |£025 | =05 | =1 +2
—20 | =20 | -0 |42 47uF-10~+75

Less than 10 pF
® Rating voltage

2nad [ |
Vinlgs '
| A B c D | E | F G H J K oW
1st \\\
word N . -
0 1.0 1.26 16 2.0 2.5 3.15 40 | 8.0 6.3 8.0 - |
1 1o 126 16 20 25 315 | 40 50 | 83 80 36 |
2 100 125 160 200 | 250 315 400 600 630 800 ~
3 1000 1250 1600|2000 2500 31650 4000 5000 6300 8000 -
® Chip capacitors Dimension
he ab bl Dimension code ‘ L W T
- - Lable. | 1TENSION ©0V | S I S L
Je—i = Refer to tha sbavs teble Empty  56:05 | 5005 | Lessthan2.0
, E 132+02 16+02 | Lessthan 1.25
Chie) {FH THU E“,S"] F 20403 | 125£02 | Lessthan 1.2
(EX) =1 —'—'1 : =k = !
R i .
-f 2 g 4 5 :g 7 Dimension
(Chip) (B.F) 1= Type ... ceramic, electrolytic, etc. | Dimension code | L W T | Wattage
° Chip resistor {Carbon) 2==Shape ..... round, sguare, etc. E |3.2:02 | 1.6£02 057 2B
Sno s s0ca . 3 = Dimension F 20:03 (125202 (045 | 2a
(EX) - ‘_ T e T‘ T—' L J 4 = Temp. coetficient !
1 2 3 4 5 & 5 5 = Voltage rating Rating wattage ‘
{Chip}  (B.,F) $= _\rfa:ue Cord | Wattage liCDrd {Wattagei Cord | Wattage Dimension
1 = jolerance. — - T i |
# Carbon resistor (Normal type) oA 1 10w | 28 1 _4W A W pL/d #r
(EX)ES s 5000 28 |1 8wl 2H 12w | 3D | 2w ,5'4
TP o T aw L -
1 2346 6 7 2 | J
MNote : ' 3) Keep the temperature of tip of soldering iron below
Soldering procedure for the tip condenser 280°C.
® Tools and materials
Soldering iron Tip of soldering iron

Slit tip =
Solder (Silver solder or low temperature solder) x x7

Pincers made of bamboo 4 _L(i

Hot plate or drier
® Soldering procedure
1} Pre-heat the surface of tip condenser up to around o X
150°C with the hot plate or drier. _M‘AEL m
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. O X
4) Solder one end of the tip condenser using the tip of rm
soldering iron. ' _ Lt

5} Solder the other end similarly.

® Caution Note: | vou damage the silver plating on the ends of the
1) Flatten the solder on the pattern where the tip capacitors, they should be discarded as they are no longer
condenser is to be installed. Do nat swell it capable of performing correctly.
2} Length of soldering time : Use care when soldering. Liberal use of additional flux will
In case of silver solder : Within 6 — 8 sec. aase the task of soldering.
In case of low temperature solder : Within 3 — 4 sec. 43
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Moo New parts

# © Please note that parts are sometimes not in stock and it takes much time to deliver.

ltem | 0. Part No. Item mif;s] Part No. ltem  |oens Part No. term | e Part No.
Diode 1NBO LED LINBBIS) FET 25K30A{GR) SN74L.832N
1N4448 LNO1201C 25K304(0) SN74LS73AN
151007 LNO1301C 25K 125 SN74LSS0N
151655 LNO1401C 25K125P SN74L5138N
151687 LT8001P 25K 192A(GR) SN74LS139N
152588 3G238D Z2SK192A(GR) = | SN74LS145N
15599 | SN74LS176N
188133 Sarge DSA441LA 3SK73(Y) SN74L8245N
| |GM-3B absorbar SN741L8374N
MC311 Thermister 25029 ic BAT718 | SN74810N
MC921 112-103-2 BU4DD1B | SN748112N
MCO31 112-501-2 SN16813P
Mi204 | 112-503-2 HA1368
S15VRB10 ; 5TP41L HD741L.8138P TA78LO0BAP
UD5RB 5 | HD741.8245P TA7140P
Display tubs | N |11-BT-067 | HD74L.S245WP TA7302P
D.BM, ND487R1-3R | N | HD4410 N | TCAOHDO4F
Lcp | N |FTD-7155 N | HD4478 TC4001BP
Varistor MV-203 [HD10118 TC4011BP
STV-3H{O.Y) ||Photo TR ON1110 HD10126 TC4027BP
SV03Y8 PN1265 HD10131 TC4040BP
N | HD10551 TC4049BP
‘W aractor 18v123 TC4073BP
Digital TR DTA114ES LC7800 TCEORGRP
Voltage 18VB4GC DTA124ES L358P TMP8255AP-5
variable [ 1SV 1484 N | DTAT43EF
§ N | DTAT43ES M5LB2Z55AP-5 wA7818UC
Zener BZ-192 N | DTA143X8 M741.832P #PC7BLOBA
dioda BZ-320 DTC114ES M544591L uPC78L0O3A
BZ-350 DTC124EF MBAGE1P uPC577H
| MTZ3.0JB DTC124ES MB3614 #PC1037H
| MTZ3.6J8 N | DTC144WS MBE416-20LP-GRA #PC7805H
LMTZ3.9J MBM2Z764-30T2 uPC7812H
| MTZ3.8J8 TR 2NE88E MC7AHCT157N #PC7815H
| MTZ4.3) 2SAG50(Y) MC1723C wPDE2BEAC-5
MTZ5.1J{A B) 28A866(0) MC10116L |
MTZE.1JA 2SABB4KIE) MC10125L Micro- LHODBOA
MTZE5.6J 2SA1015(Y) MC10131L processor wPD780C-1
MTZE.6JA 2SAT048(Y) MC14077BCP N | uPD7508G-650-00
MTZ5.6JB 2SAT049(GR) MC14569BCP
MTZ6.2J8 2841116(E) N | MC145168P
! MTZ6.8J 28B861(C) MNB147
| MTZ9.14 25C496(Y}) MNB147C
_ MTZ9.1JA 25C1807 .
g MTZ9.1JC 2SC1988(Y) | NEBBEP
| MTZ10J 25C1973(T) N | NESBEN i
MTZ10J{A B} 2802063 NJM2901
MTZ10JC | 2502075 | NJM2Z903D ‘
MTZ11JC 28C2120(Y} NJM2904D
MTZ12J 25022350} NJMABEES
MTZ12JC 2SC2274K(E} !
MTZ16J(A B} 25C2458(Y} [ PSTE18A
MTZ16JA 25C2459(BL) 5
MTZ16JC 25C2668(Y)
MTZ18J4 25C27871(L)
MTZ18JC 25C3113(8) ;
MTZ20J 25DE80(Y) :
MTZ20JC 2SD1266(P,0)
MTZ24JD 2SD1406(Y}
MRF422
MRF485

44
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TS-9405 GENERAL

PARIS WO.  [WOTE| __WAWE & DESCRIPTION aTv]

REFERENCE MO.

|
|
METALLIC CASE LUPPER 1 !
LOWER 1

AD1-09BE-D1
AD1-0FEF-11

THPUT WOR

BOZ- 0525 04 * SWITCH MRSK 1
BO3-0539-04 Nz SWITCH MASK POWER,TIMER 1
B ; M | [ 1
) ] 3(8

E10-0473-03 [ RONT GLASS 1
B10-0474-04 K | FROWT GLASS Leh 1
N | LIEHT GUIDIKG P 1

e H

TB40-3572-04 Ne| W NAME PLATE T5=94K [ 1
|B42-1729-04 # | PLATE"WITH ANTENNA TUNER® 1

IND' PL ATE ‘J.EGV

SEAL  SIDE-TGNE/BUZ/MOWT

B&4E-2350-04 I SEAL CAR BALANCE 1

542 23‘?‘-23 M| TE-9405 HF TRANSCEIVER KKTW 1

’ i

B 5 * angt

Ba3=10406-04 " H*| BADGE TRIO T

B4&-0415-00 | USER & WARRANTY CARD K 11
2

B4E— D-U.S 0-'4 | L FCR rM'.‘(ﬂu.

BSO—BGDI—DD INSTRUCTION MAN AL EMWH
INSTRUCTION MANMUAL T

e

C51-064 ] LERAMIC

DSA441LA SARGE ABSOBER
TTCIA4ES DIEITAC TR

EF 2 TYRE “RE: TACLESAN L) L i
EG6-0655-05 N DIN RECEFTAILE &F ACCI 1 J 1409
EG&E-0G753-05 I N DIN RECEFTAILE 7F REMOTE 1 J 145
EOé 0351 (] DIN RECEFTﬁCLE BF' K.vERTER 1 J 102
- T - - T ——
FRONE JALK LEY.PECHE 101-108
E 1=-0410- 05 | PROME JACK ExT sPF i J 7
E13-0101-035 REA JACK RE_AMTLRTTY 2 J 10%-1068
PARTS NO. NCTE NAME & DESCRIPTION BTY REFERENCE WOD.
E18-0351-05 3P AC BOCKET 1 d 110
E23-0015-04 LuG PLATE 3
1

E23~- DC&S 0 EARTH LL'G ANT

E30-1844-15 AT CORD .‘lSS'Y
E30-1445-05 AC CORD ASS'Y
E30- 16&?_\05 AL CORD ASS'Y

ONNECTOR,
MINI CONNECTOR

TE4D- 300? 05

FUSE

!.FOS 4022-03
]

FO9-0405-34 FAN
F15-0656-14 Ne| SWITCH MASK vox 1
F15-0657-04

FED OSE? 05 TNSULATING
F29-0421-14 u INSULATOR

LA eEY 5

GOF-0410-05 SPRING FOR KNOE WEBT 1

G11-060%-04 o= CUSHION MY 2
CUSHICON (A} 2

G13-0645-04

E13-0819-04 T EUSHION
G53-0510-04 x | PACKING
653-0511-04

HOi-4463-24 TARTON CINSIDES
HOL=4844=24 Ne| CARTON CINSIDED
HOLl=48L5=24 CARTON CINSIDE)

Hi0=-2602-02 N#| POLY' FIKTURE FRONT ) 1
H10-2403-02 M| FOLY®™ FIKTURE REAR o1
_HH__‘].E—_U49 a { * CUSHION KTWX 1

JO2=0049-14 FOOT REAR
JO2-0423-04 FOOT FRONT(OUT SIDED

[y
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TS-9408 PARTS LIST
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J13-0033-15

PARTS NO. NOTE NAME & DESCRIPTIONM @y REFERENGCE NOD.
JO2-0424-04 FOOT FROWNTC IN SIDEX 2
JO2-0426-05 FOOT SMOLL TYPE 4

5

FUSE HOLDER

F 101

3

a“q

VR

J32-0767-04
J32-0789-04

STUD & BOSS (STICK TYPE)
STUD & BOSS  MOTOR

K23-0724-04
K23-0740-04

G7&E=0
K

K27-0433-C4
K27-0435-04
K29-0738-04

2

K29-3036-04
X29-3038-04

PUSH

SEND/REC

B25

NO¥-0256-05
NO%=0&26=-04
NOF-0&46-04

SEMS ESLREW M3x¥ia

o

05

SCREW Ma¥s HANDLE
ECR EHIM

T

N14=-050%=-05 OMUT
N1&=0512-05 | SPEED WUT SLIDE COVER 1
N15-1026-44 | FLAT WASHER M2.& 4

N1S

NIG-2004-45
N3G-2604=45
N3G-2604-46

Fak HD
FAN HD

N3G-3004-46
N3G-3006=46

N30-3014-44
T -

W

-

FI=TE0E=

HD

N32-3006=46

FLAT FD SCRE

NZZ=Z00R=46 FLAT KD SCREW  M3X8 2

N33-3006-645 ROUND FLAT SCREW M3K6 2
PARTE NO. NOTE WAME & DESCRIPTION ATy REFERENCE M.

N3I5-3004-65 EIND SCREW W34 1

N35-3006-41 BIND SCREW,SUB PANEL &

BIND SCREW 2

SCR 3

NETCpéDs

NB7-2006-46
NET-3010-44
NAT7-3012-44

G STRE !
TAPZING SCREW ar
TAPFING SCREW M3X1G
TAPFING SCREW

TRG

IR

BIND TAPPLNG SCREW M3ké

Sy

529-2406-05 SWITCH AC SELECTOR i s 103
531-1407-0% SLIDE SWITCH 1 g 10e
FUSH SWITCH POWER 1 g
ACT SWITCH
TC4O01BP C.MOS IC ¢ 1oz
Ta7-0221-05 SPEAKER 1
T42-0302-05 DL MOTOR FAN 1 M 3

135

MLC

W02-032B-10

MAIN EMCODER ASS'Y
LCD ASS'Y

W02-0368=-05

X !
XL3-1500-00

AVR UNIT

N=x 1
Héb-1660-00 k#| RF UWIT 1
K&5-1400-00 N

100W FINAL UNMIT
H

N

A50-3020=00 L UNT
X51-1330-00 N*| FILTER UNIT
X53-1420-11 N%| CONTROL UNIT 1

K54-16%0-01

RIT ENCODER
£ ¥ T

TWITH/AT"D

103,104.104

250124

2501406CY)

STP-41L
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PARTS LIST TS-940S

SW UNIT {X41-1600-00)

SHp

PARTS KO. KOTE | NAME & DESCRIFTICN aTy ERENCE MO.
CCASCHIHZRD) CERAMIC S0V [ L
CCL55LLH3Z0N CERAMIC 50 Lt 1
CEOAWIALOOM CELT) ST Lo E
‘CEDAWIEZ20M: TRO 25 L 7
CEOLWIHZRZN LELTRO osow LR 11
CKESFIHIO3Z CERAMIC SOV e 7
C315E1AL00M TANTALLM 10v [ 2
£91-0117-05 CERAMIC [ Sov c 4
R =05 N T TR TC 5

EiD

CONNECTD

3 : . SDIGITAL S
ITC124EF DIGITAL TR APK L
DTC124ES DIGITAL TR PR 1. 3
TBP WETAL SOLKET .. - T

‘B S| ROUND.TYPE CONNELTOR - - e R
E13-0: CJACK . &P RICHY GO0 ot
E23-0512-03 TERMINAL 1P 3
E40-0273-05 MINI CONMECTOR 2P 10
E40-G274-05 CONNECTOR 2P 2

= TCONNEGTO : TE
: CCONNECTOR ©o5
E4Q-0573-05 CCOMMECTO i3
E40-0&73-05 CONMECTOR 4
E40-0773-03 CONNECTOR 2
E40-0B73-05 CONMELTOR L

COLLAR =i BOAD
BUSHING 5S¢ 804D
AU TR
a7 UE
22.758KHZ

RES. SOLID

10 OHM 1/24

1
METAL FILM™ 18 OHM 1W 1
POTEKTICKETER _ 300(E) 1
TRIM.POT. ZK..OHM: -

ADKCEY

10K (AT

SLIDE POT.

FOTERTION

L7odin)
10K (A) LOELE)

EE- - i T TR R B

POTEKTIOM 1004 (CI%E

" POTENTIOH CAOKCAY A LOKCED .

Q0K AT 10K (BYNZ

10KCBY A LOKCFY
10K OHM ¥< 1B
ROD-0534=-05 10K OHM X5 LB
R90-0545-05 CAF. BLOCK 0.00% ¥4 IE
FARTS NC. NAFE & DESCRIPIION arrY]
R9C-0544-05 CAF. BLOCK o0 "7 T 1B
RYO-D5E5-05 DIODE BLOCK 151535 X5 1 18

L SWITCH.

53 2]

F29-1434-05 SWITCH
529-2410-05 SWITCH
531-g412-03 DE SWITCH

o

S40-2440-15
§540-2£55-05

SWLITEH
FUSH SWITCH
SWITCH

Le  Ge  bs Ts  Be

]

o T5°

25A1048(Y)

DISPLAY TUBE

R
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PARTS NO,

NOTE

NAME & DESCRIFTION

aTY

REFERENCE MO.

BI-320

10

ZENER DIODE

3z v 1

o 3

TED4LWIEZ2D

“ELECTRO

CROmEQLd>0

LR0-0DB5E-05 ELECTRO 2200 &
C90-085%-05 ELECTRO 2200

TERMINAL

LONKE

TOR AR
MIKL CONKECTOR

L&G-1511-03

UH 3

MTZIT.1JA

(RCOSGF2HS61J

E
ZENER DIGDE

RES. SOLID
RSLILABIAZR2) METAL: FILM
|RELEGHIABR

R1Z-0429-

| 5vo3vs

155133

23BAE1LL)

RF UNIT (X44-1660-00)

FARTS NO. NOTE NAWE & DESCRIPTION ary] REFERENCE WO,
CCASCHIHOLOC CERAMIC 1P 50V 1| ¢ 106
CLASCHIH101 CERAMIC 100P 50V it 4
CCASCHLHERD: R AN

LLAST 2

CThSEHLHATA :
[CC4SEHIH560 CERAMIC 56F 50V 1] ¢ &
CCASRHIHDIOC CERAMIC 1P 50% 1] ¢ &9

96,154,155

CERAMIC

CERAMIC

i

1
50, 52r 64, 93,138
37

CC45SRHIHIZ0J
| H1H121)

LG

C 142,143,147
&

18 Lk
CC4SREIHZ20) | CERAMILC s5ov 2 [4 Thbs148
CC45RHEIH221) | cERAMIC S50V 2 [ 25, 27
S0V 4 G S8, 62,139,149
G

CC455L1HA20C

CLLSRHLHSEOJ 3
CLA4SRHLHAZ2GU CERAMIC azp 50V |2
2P 1

LT

ooo

104

10

CC455L1H2Z20M

1 C 92
CCASELLIH3ZG) 3 C 159,162,168
CC455L1H331J 1 C 18
LL&SE GEG

CEQ4WLIHOLOM

Ed

LapzMine S

CF0-0506-05
CF0-0B17-05
C91-0117-05

YLA
© ELECTRO
ELECTRO
CERAMIC

L 1750

C91-05667-05

LC&S 820,

CL4STHLIHZZ2OJ 1

CL&STHIH2TOM CERAMIC 27F S0V 1 C 141

CL4STHIHZ3G CERAMLE 3I3P 50V 1t 134

LEQLEWLEQION B ; E

CEOAWEE

CEO4WLEALRTHM ELECTRD 4.7 S 1 c 127

CEO4WLEATOM ELECTRO 47 25y 2 c B3,121
1 50V 1 L 14

PR
.22
1000

3 75
[ 134 -
100,101

Ef#

CERAMIC

0.0047 50V 3

g - ?
B4, 86, B7-109,112

128,166,109, 177,178
€ G4, 95,107

113,115-122-12
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PARTS LIST TS-9408

FARTS NO. TNOTE] _ NAME & DESCRIFTION GTY REFERENCE WD,
T91-1008-05 [ TCERAMIC n.022 S0V 5 ¢  131,132,133,157,138
i l 1 163

CER
(EAD-0211-05

MINI CONMECTOR
MINI CONMMECTOR

2F
2F

{E£0-0273-05

T19-0324=0%
|Livo33

T3z-C65.-05
|L32-0652-05

L32-0653-05

[Z5-0658-05

LE4-2074-05
|L34-2080-05

L34-2082-
L3453208
|L342083

M24-2085-05
L34-2086-05

5
5:
3

(L34-2092-03
(L34-2093-05

TUMING
TUNING
TUNING

L3

L34-2098-05

PN IRG
G

TUNING
TUNING

L34-2101-05
LZhE2E06-05

L34-2111-035
L34-2112-03

TUNING
TUNING
UNING

[T
-
L
=
-
u
>

L34-2113-05
[ 1 [

THE

NIHE

[34-2242-05 ] ONING COIL 7 26
L34-2243~05 N | TUNING COIL o2 | L 28, 30
L34=2244-05 W | TUNING COIL | 2] 31, 33

FAR15 WO. WOTE NAME & DESCAIPIION ATy REFERENCE WO .
[34-2245-05 N | TUNING COIL 1 [ L 3z
L34-2247-05 TUNING COIL 2 |t bhs 46
L4D=1011-03 INDUCTOR 2 61, 82

00 UH

L 22
L4d-2701-03

DUETO
INDUCTOR
NDUCTOR

L40-3301-03
4 L%

3]

27 UH 2 &7,

Ll il

T40-4711-03
L40-5691-02
L40-8291-02

NBUCTOR
INDUCTOR
INDUCTOR

5B
17

o
[l

Y= 20

MIz2os DO 2

KTILEJA IENER DIODE 16 v 1 D 34
MTIZ.0JB LENER DIODE F.0V 1 o} 27
MTZ3.46JE ZEMER DIQDE 3.8V 1 D 22
7T TTEN 2 Fik St

RCO36FZAZ214
RCOSGF2H3IZL1Y

RES. S0LID
RES. SOLID

Z20 OHM 1/2W 2 [ R 4, 15
330 OHM 1/24 1| r 5

R1P-1429~

RES. S0LID
E [i]

$51-1420=0

R12-3443-05 CTRIM.POT. 0K © 1
ROG-0553105 N | RESISTOR BLOCK 2.2KCHM X9 1| RE 1

155133

151587

iz2588

2, 3.
12, 13, 14, 15,

&-

7

16, 17,

1o
20

Sai
25C1973(T)
2502053

25C245B(Y)

[N

15, 24, 25, 27, 28

ISK7I(GR)

[28K163ACGRI*d FET

FET

49
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PARTS KO. NOTE NAME & DESCRIPTION aTyY REFERENCE NO,
BI-1%2 IENAR DICDE is v 1 o 5
BI-350 ZENAR DICDE 35 W 110 1

=RAKT
a1

CERAMLC

CECLWIALTIM ELECTRO
CEQ4WIHI00M ELECTRO
TR

CHIP CAP.
tc

26, 27, 36

E23-0015-04

e

LUG PLATE
Lug -]

|E23-0433-05

FO7-08

FO5-0410-
F19-0644-04

SHIELDING MESH

F20-0078-03

INSULATING PLATE

J21-4167-14
J2l-4168-14

Ne
Na

HARDWARE FIXTURE P11
HARDWARE FIXTUSRE 1

-

NS FORME

L 39-0 T

Li%-0340-05 TRANSFORMER A 1 T
L33-0025-05 CHOKE COIL 1 UH 2 L 5
i Q. gt

L33-0653-03

33-0651-05

L33-0455-05

THOKE COIL
CHOKE COIL
HOKE cOl

MRF&422

MRE4LBS

SCREW

N3I5-3006-44 BIND SCREW.CASE(BOTTOM) 5
N35-5008-46 EIND SCREW M3Xa 5
FARTS NO. HOTE WAME & DESCRIPTION Ty | REFEREMCE MNO.
NB7-3006-46 TAPPING SCREW,FOOT &
NEF=3006=45 BIND TAPPING SCHREW M3Xé& io
NBF-3006-46 BIND TAFPING SCREW M3Xé

R12-0072-03
R12-1404-05
R&2-0041-25

SEMI FIXED
TRIM.POT,
FIXED RESISTOR

3HY

T&2-0302-05

FAN 1

NG

T2EC1959 LYY
2502075
2SC496(Y)

LI

22D

B EEED)
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PARTS LIST TS-9408

DC-DC UNIT (X46-1030-00)

ECIR

PARTS NO. KROTE NAME & DESCRIPTION GTY REFEREWCE NO.
CEQ4WIHO10M ELECTRO 1 30V C 2
CEDAWIH1OQOM ELECTRO 10 50V C & 7

DTCI124ES

CERAMI

DIGITAL TR

E40-0573-05

131-0502-04

i o]
CONNECTOR

MINT

PL_BOAD

336

COLLAR
SHIN

ANSFORME

%

6T E
Lad-1011-12

INDUCTOR

ZENER DIODE

MTZ12JC

2H

1K444E

DIOCE

25C2ATLE

IF UNIT (X48-1430-00)

ErEscHyED

RAMIC.
M

FARTS WO. WAME & DESCRIPTICN BTY REFERENCE NO.
BATiE DUAL OF-AMP 2 ic 1, 2
CLEEC

CLESTHIHO2G ERAM
CCA5CHIHLOG ERAMLC
CCASCHIHZEN CERAMIC
CLASRHIHO1OG CERAMIC
GL&SRHIHT

X EINEEE
CEQAWIALTOM

FCER

CERANLC
CCASSLIHLGLY CERAMIC 91,220
CCASSL1H221) CERAMIC 125,176
CCLSSLLA3Y 13
CCESSEULH
g

ELECTRD
ELECTRO

28, 97,105,137,138,145,150,152,190

CEQ&4WIC3IZOM

CEQ4WIHRATH

ELTR

w207 208,227 324275

CEC4WIHORIM
CEQGAWITHOLOM

ELECTRD
ELECTRD

T 123,126,128 o |
[ &ls 63, 65, &8, 70, 72, 75,103,130,139

14%,188,492,195-107,199,20%,281
140,141, 14251517 191,198, G2

CAC¥FS1H3R2J
CRFEMiIHI 73K

CaFZMIR3YRK
CRFZMIHLT IK
CAPZMEHAEIK

YLAR

C05-0314-05
CP0-0495-05
CRI-0117-05

TRIMMER 100P

FIXED ELECTRO
CERAMIC

CRI=0ILF=05

&5

. 3, Db
63, bbs B7s &9, 71,
Fhe ¥, 95, F4,101-104,009-111-114-118

117,119,134,156,159,160,164,1
TE G e IELS e —

CRL1-0457-05

CERAMIC 0.022 50V

22

[ 16s 17, 40, &2, 59, 81, 74, 98,102,127
154,157,158,216,246,248,852,257,260,267

=

T91-0671-05
C91-1008-05

CERAMIC

0.0068 50V

CERAMIC Q.022 50V

R
< 135,136,193

[ 5, by 29, 30, 31, 32, 34, 35, 36, 37
3%, 47, 3514 52, Sb4s Th, 79, BOGs 85, 52

www.g7syw.com
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INOTE NAME & DESCRIPTION

aTy REFEREWNCE MND.

180-212,219,235,237 240,242,243, 284,250
251,253, 254,258,259, 262,363,26L,266,270
271

DIGITAL TR

%. COMNED

18-, 20, 38

A
£

MINI CONNECTOR
KINI CONNECTOR
MINI CONNECTOR

ONNECTOR.

E

ELD-BTL : WINI :CORN
E4O-D718-05 CONNECTOR 2
E40-D811-D5 MINI CONNECTOR B8P 1
E40-0818-05 CONNELTOR &P 1
TOT0E IS0 - ] - —

L34-0781-03

TUNING COIL

5 L L0, 42, L3
L34-0%42-05 TUNING COIL 2 L 9
L34-0%943-05 TUKWING COIL L L 7 3, 44

£3

[34-2124-05
L34-2125-15
|L34-2127-15

31, 32, 33, 24

29,
25

6121203
|L40-1521-27
15-25

W,

L72-0333-05
(L72-0G350-03

R LFJASSKL
9285KH2

e
o
o
[

ABE
e

971051085107

DIODE N 47, Ths BO,107
MTZ 16 IENER DIODE 10 ¥ |3 86, 71
MTzizdE ZENER DIODE 12 v L1l 12
FARTS NO. WOTE WAME & DESCRIPTION GTY REFERENCE NO.
(MTZ3. TENER DIDDE 3.9V ] 25, 37
IENER DIODE 4,3V 1|00 75
ZENER DIODE 5.1y 1 | b 401

e
=]

| b.m.m 73

PAN HD SCREW

ND&4BF7R1-3R
N3I0-3010-44

E 0
TRIM.POT.
TRIM.POT.
TRIM.POT.

W ZKOH?
ZL.2K0HM K4

DECIMAL DECODER

4 D 39, 40, &1, 42
14s 153, 16, 17»
=

1Ned
155133

30,

Tkl BB.8F. 915 92, 93,004
35, 94, 98, 99,100,101,104,108,110,111
402,403,404 ,405, 406,607, 408,409, 410,411
412,412,414,415

. 1 a0
28, 29+ 34, 35
B4, B, B&, BT
2, he &

23 il 3
Zb, V2. V7. V8. 79s B3

THERMIESTER
THERMT T
f

10K OHM & TH
BT T

FSAI04BCY)

25C1959(Y)
25245

ZSC26EECYT) TR 1] a
25C2767(L) TR 2| a 9, 49
25K125 z @

ZEK192ALER

Br 10, 11, 12, 13, 34, 37, 43
44, L5, 46, 4B, 50, 51

ISKTICH)

52
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PLL UNIT (X50-2020-00)

PARTS NO.

WOTE !

aTy REFERENCE NO.

BA7I1E

N DUAL OP-AMP

NAME & DESCRIPTION T
|
|

CERAMIC

30

GCERAMIC
ERAM
ERAH

CCLSCHLHOROD
CCL5CHLIHLI0GD

CERAMIC
CERAMIC

7,132+141,153,155,203

TCLECALRLEG]
CCL5CHLIFAAD

CERAMIC
CERAMIC

10.251
12, 1éas154
217,219

e 8012251997
25,127,136,200
41" i B
17, 58
134,144,218

CCLESLIREAD]
CC45SL1HARDY

CCABUCTHOAOL
CC45UJLHOSOE
CLCASUSIHISD)

c ;
CEQLWLEEION

CEDLWIHDRIM
CA¥IMIH123K
CR%ZM1HZ23K

ELECTRC
MYLAR
MYLAR

EEUSEAVR
CS15EAVRATH

TANTALUM

[Ts1-0117-05

|
{05-0044-05 | TRIM. CaP.
£91-0084-05 | CERAMIC
FARTS NO. NCTE] MAME B DESCRIPTION [ aTyY] REFERENCE NO. ~
CERAMIC 0.01 50V | 30 | C 5, 9. 16, 33, 34, 50, 76, 79, BLl, 91
|

94, $8,102,110,128,130,131,133,145,146
214

6 | 106,124,129,147,159,
: shet

80 20

[ LF1-0457-05

CERAMIC

T 77

1| 212
C51-0647-05 | CERAMIC 50V g C 23, 67+, 70, 7L,137,165,194,195,202
7 gD ; : : 627 675138 ; ;

DTAI124ES DIGITAL TR
DTCI12LES R
EZ9-043420 CCONNECTOR '8 TER

E40-0273-03
E40-0373-05

E40-0B73-0

J10531

MINI CONKECTOR
MINI CONKECTOR
CONNECTCR

N DIVIDER IL 1710 »11,20,22-40-44 2 Ic 5. 11

2=0303-04
JLZ-042B=05

OLLA

Mz cer:
LZ2-C&674-05

DSCILLATING ©

DOSCILLATING COIL
il DSCILLATING COTL 36MHET

105MEZ

LE4-0859-05

aT

L34-1124-05

LiG-1002-12

LaG-1011-0Z
L&G=1011-12

“INDUCTOR
TKDUCTOR
IKDUCTOR

L4DERTO1H0T

~40-2791-02
L40-3301-03
L40-3282-01

INDUCTOR
INDUCTOR
INDUCTOR

~r
-
0

MC145158P

CRYSTAL

N PLL IC

www.g7syw.com
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|_PARTS NO. NOTE NAME & DESCRIPTICON aTY REFERENCE NO.
(MCL&A569BCR C.MO5 IC PROG' DIVIDER 1 Ic A

Mig2dl DIODE 1 b 5

MNE14T PLL IC OF MN&147C 3 IC Br %, 19

ZENER.DIODE Az
My-203 VARISTOR 3 i} 20, 21, 22
IC: DIVIDER 1720 OR 17100 1 I 1a

x5

151555

#5
SOLODE. 3ON3
1] CAP. BLODCK 1locp x7 1 C 213
RE0-05%1-05 i} RESISTOR BLOCK &4.7KOHM X5 1 R 34
SN14913P
g
SN N COUNTE

SNT4SIaN
SN745112N

JK FLIP-FLOFP X2

S-INPUT NAND K3

o

14

[2scavETILY
BSC3113(B)
_;SKJ?{A(GR):J

TR

FET

A

FILTER UNIT (X51-1330-00}

CH1K

PARTS NO. MOTE WAME & DESCRIPTICON BTY REFERENCE KO.
CCEASCHLHZZQU CERAMIC 1 C 55
lccas 4704 1l

CT458L

CE45SL2H10LY
CL45SLEH1200

CERAMIC
CERAMIC

13,38, 39

CC455L2K221Y
CC4S5LZHIZOM

25, b, 4é

[CCassL2H33TT
lCcassLzd390
CL455LPHITL

CCA5SLIHLTOL
|CCA5SL2HLT 1Y
CCASSL2HE40

18, 19, 53

CCL5SL2HE

CEQAWIH10OM
CMF302H152)

ELECTRO
1C

CHM9302HZ22ES
c¥-011

DTCi24ES

EQ4-0154-05

EQL-0157=1

ELC-0473-05

-0891-02

MINI CONMELD

SHIELDING CASE

FILTER COIL A
FILTER

1.5- 2.5 MHZ
1.5- 2.5 MHz

-

o

€

[34-3126-05
L34-3125-05
x

===

2.5- 4.5 WAz
4.5°7.577.5-10

FILTER
FILTER COIL @

)

-

5
16, 13

7.5-10.5 MHzZ
R

s}

't iy 1
FILTER €OIL ¥ 15.5-22.0 MHZI

"L34-3130-05 N z | L 7. B
L39-0419-05 DETECTOR COIL 1L 15
L35-0420-05 N | DETECTOR COIL € 1)L 18
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PARTS LIST TS-940S

1z
MTZ18.4C

CIODE
CIODE
DIODE

FARTE MNO. [NOTE MAME & DESCRIPTION arty | REFERENCE NO.
LLg-1011-12 INDUCTOR 8 | L 21, 22, 23, 2Ls 25, 26, 27, 28
L40-1022-03 IKDUETOR 2L 19, 20
IKDUCTOR 17, 18

INVERTER

LY 1 Ic 3

DUAL

RESISTOR BLOCK
CAP.2LOCK

F50-G510-03
RE0-0540-05
F§0-0575-03

0.022

L .7KOAN XB

%3

RESISTOR BLOCK

SNTLLSIAEY
Sv03YS

LOK OHM X3

F51-1424-C3

|155133
l151007

3,
13- 14

1a»

e

5,

10

131555

25A1015¢Y)

18, 19, 20, 21. 22,

23

ZSAI04BLY
25L1959.¢

CONTROL UNIT (X53-1420-11)

PARTS NO. NOTE NAME & DEssﬁl’TICN

REFERENCE NO.

CL455L1H0500
CCASELIHIOCD

CERAMIC

CCESSL1AS30d
CC455L1H331Y
CLaSEL1HATOU

CEC4WIC220M
CECAWIC221M
CEOAWICIZOM

ELECTRO
ELECTRO
ELECTRO

B

30, 4E.

50, &0

[3R3M

|CEQAWLHRATM 12, 17, A2, 77-.145.158
{CEQ4WLHORIM Tir 98,172
| CED& . L, 3 3 3 T

CEDCWIHATCH
CK45B1H152K

CERAMIC
MYLAR

CAa%ZMiH
L9 3

Ta92MIH
cas2MiH1a2K
CO92MIH222K

CHSPMIHI RN : : :
CR9ZMiIHLTRK E5,125+1 14B,163,164
CaF2MIHLT 3K 24, 25, 29, B7, 99,103

e e e oy

45,151

TE

28

C Tor147,154
Ce1-0117-05 CERAMIC C 5, Te 10, 16, 28, 35, 73, 95,113,174
C91-0119-05 CERAMIC £ 2ls, 3B, 39, 4D, 43, abhs Thsl4d

: Zr. 58 e w1 & P

CERAMLC

DIGITAL TR

DTA143KS
BTE1z4E
4

GITh

E23-0512-05
ELQ-0273-03

TERMINAL 1P
MINI COMNECTOR 2P

55
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TS-940S PARTS LIST
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FARTS NO. NOTE NAME & DESCRIPTION REFERENCE NWC.
E40-0373-05 MINI COMNECTOR 3P
E40=0&4T3-03 MINI CONNECTOR 4F
E4Q0-0G573-05 MINI CONNECTOR 5P

553-0511-04

HA1368

FACKING

it

19 =] : 5
L30-0503-05 IFT 455 KHIL 1L
L34=0535-05 TUNING COIL B.83MHL 1L
1 L

L40-3371-1

L40=-4711-1

INDUCTOR
CERAMIC FILTER

CFV455F

o e

L72-0342-05

WT1204C

RNL4BKZEL1D02F

10K _OHK 1/4W

TENER
KTZ3.6JB ZENER

MTZS IENER

W ENER, |

I CINEAR IC 1

NJM&558S LINEAR IC DUAL 2 14
10-2030~41 5

N

N

N 0

NB7=3006-41

RNiRERZELRO2F
RNL4BKZESS)
RS14AB3A9

L.
ETALFILM

CQEM LAY

|R12-14Z8-05
R12-1429-05
1R12-3443-035

TRIF.PGT.
tM.POT.

2

408

SOOKOEN
SV03YS VARISTOR 1D 57

FARTS NO. NOTE NAME & DESCRIPTION ety REFERENCE NO.
§51-1606-05 RELAY GZE DC12V 1 [ RL E
§51-2416-05 N | RELAY DE-2 DCRLV | 1| RU 1

TLADATER
TC4D7?3ER

EUFFER
3-IMPUT AND

TR7ETRLC

1l H
[UECTA1GH

EETY

DICDE

61, &2, &b, &5,

==

“33, 34, 36, 39, 40, 43, bk, 46, 50, 53
S6s S8, 59, 66, 67, 6B, 49, 7O, T2, 73
7L, 75, The 77, 7%, BO, 81, B&, BE, B9

125AL104BCY)

ZSARBERIEL

25C2459(BLY

OR 25C22400GR)

IR AAE
ZSK3I0ACO)
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PARTS LiIST TS-9408

RIT ENCODER UNIT (X54-1690-01)

FARTS WO. WOTE] __WAME & DESCRIPTION _ v

oo REFEREWCE NO. |

CEQLWOJ10IM ELECTRO

aMilio

2408=05

DIGITAL A UNIT (X54-1830-00)

FARTS NO. ROTE NAME & DESCRIPTION aTy REFERENCE NWO. ]
CC455L1HZT0 CERAMIC 27P 50V 2 | ¢ 5.6 |
CE04W1AR21N ELECTRO 1] ¢

TEOLWIAGTAN

s, 00
C90=-2001-05
C91-0119-035

ELECTRO
CERAMIC
CERAMIC
ERAMI

0.047 50V & o d- 9. 14, 15, 16. 30
18

T91-1008-05 TERAMIC

DTA1L4ES DIGITAL TR

IC SOCKET E 1

N | IC SOCKET 28F 1
TERMINAL CINSIDE

TERNTRAD =5

ECg-0122-05
ECZ-0123-05
E23-0437-05
E23-0512 .
Eé. £
E4 0037 3=05

E4Q0-0&73-03
E40-0773-05
E40-0B73-05
0973

CONNECTOR
MINI CONNE
TNT, CONNE
NMINL CONNEC
MTINI.CONNE

PIN ASS'TY

‘Ed 17305, OR::

F40-1273-05

HD7LL5134P
HOTALEZ4 57

TTL IC

3ITD & D

SLLAR FC BOAD
J31-0503-05 BEADS
J32-0787-04 STUD & BOSS (STICK TYPE)
g HIN

28

oo o

MICRO-PROCESSOR
CERAMIC RESONATOR

2. 43MHZ

| MBM2744-30T2
MBBLI6=20LP=GRA
MSLBZSSA

N.MOS IC EP.ROM {BKXE)

N10-2026-44

www.g7syw.com
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R¥0G-0241-05 N CAP. BLOCK 0.01UF X& 1 1B 1 57
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py:] L

FARTS NO. KCOTE NAME & OESCRIPTION rary’ REFEREMCE WO,
REO-0545-03 CAFP. BLOCK 0,001 X& 1| I8 1o
RFO-0552-05 CAP. BLOCK C.01UF X8 & i 1B 2: 3r 55 &
REH-0586-05 BLOCK C.01UF ¥1Q 1

SH74L5%75N
SNT4L5245N
SNTLLE3ZN

fTL Ic ISTATES BUS XB
2-INPUT QR

It 10

(YT

SCLGHO0LP
TCLC113P
_CﬁGﬁDEP

¢ 2-INPUT HWAND X&
1C:1287G BIWARY COUNTER

T 5

L7ERE

XPAMDER T

UFPDB255AC-3

EXPANDER

158133

251045
(2301955170

DIGITAL B UNIT

{X54-1840-00)

FARTS MOD. TNOTE NAME & DESCRIPTION aTY REFEREWCE WO.
| -
(CCasCHIHOD3OC CERAMIC P T 1 [ 22
1 1

43

ey

i

LCT4SCHLH2EO R ] : :

[CC4SCHIA330J CERAMIC 33F T C 10, 19, 30
;CC#SEHlHOSGC CERAMLC

CLLSRHIHOED

feess

CCABSL1HTIEL

CL4SSL1H33L CERAMIC
CL4SSL1IHIR0Y CERAMLL
CLASEL1IHEED]

CERAMIC

CLASUJIROED

[E05-0044-05
£91-0117-05

s

P
71

13, 32, 34, 70,

=5

€91

CRI-0&67-05

CERAMIC

'ngu

o7

CERA

E40-0273-05
E40-0373-05

MINI CONMECTOR 2P

e

LD~ 0L

MINI CONWNECTOR 3P

E40-0%73-0
E40-1073-05

MINI CONWECTOR 10P

MINI CONMECTOR 11F L TYPE

J31-0502-04 o=
Japg-0428-05 *

| coLLaR PC BOAD
| _BUSHING PC_BOAD
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PARTS LIST TS-8408

[ PARTS NO.

NAME & DESCRIPTION

aTv,  REFERENCE NO.

LC7800

THOTE

IC:4 TD 1 DATA SELECTOR K&

109-110.111

[LZ4-0534-05
L34-0683-05
Leg-1001-12

TUNING COIL

Lra=la1

INDUTOR
1 TOR:

L&G=15%2~-02
L4G=1811-03

INJUCTOR

INDUCTOR
INIUCTOR

L&G=5691-02
L72-0350-05

L72=033

FCTLACISTH
[ E-
MN&4TC

SELECTOR
OR MNE14TC

X4

V=203

NB7-3006-46
KE7-3012-46

NBT7-2806-46

AFFING SCREW  M2.&We
TAPPING SCREW.FOOT

TAPPING SCREW FINAL UNIT

[

|E40-2008-05
EL(G-2010-05

Edming

2502458(Y) 12, 13, 14, 15, 17,101,102
[25t2EeBtY
256278
2563113(B)
FEKFILGRY FET 1 (e} 18
DIGITAL C UNIT (X54-1850-00) :

FARTS WO. ___[WOTE NAWE & DESCRIPTION aTy REFERENGE NO.
CEQ4WLA101M ELECTRO 100 1oV 3
CEC&W1H101M ELECTRO 100 507 c 5

i : 0ET:

W1 CONNECTOR
MINI CONNECTDR 3P
MINI CONNECTOR 5P

ELo-301

EL£O-3012=
{Ec0301
|E40-3017-05

PL BOAD

J31-0502-04

Lag=e711=13

FL_20A0

MTER.LJL
|R¥0=0320=05
IRFO-G5EL

RF0-0352

| TLS0&5EP

C.KMO5 IC INVERTER

né & g 1, 2+ 3, &

SR

59
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AT UNIT (X57-1130-00)
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PARTS NO.

KOTE

MAME & DESCRIPTION

REFERENCE NO.

CC45CH2H2TOU

aTY |

CERAMIC 27P

100

i3

CEQHWICATOM
CEQ4WIHR3IIM
CEGAWIHORIM

16

ELECTRO
ELECTREO

104K
CRFE2FMLIHATIE
CRFEMIHZISN

COFZMIHETSE

CO5«0F24x05

CRO-0B40-03
{90-2015-05

ELECTRO
ELECTRO
ERAMIC

2}

12,107
A1

“DIGLTAL TR

MECHANLEM ASS'Y 1/200

a9, 10, 11,
202,203

T13,1%6,122,124,°.25,126

RF COAN. CABLE RECEFTACLE 3

MINI CONMKWECTOR 2P
MIMI CONKECTOR 3P

C4F
5P

F20-007EB-05
Fa%-0014-05

ATING PLATE
INSULATING WASHER

o]

STRANSISTOR

J31-0502-04
JAE-0428-05

&
* | COLLAR FC 30AD 8
8

* BUSHING

5

BC B0AD

ANING

L34-2251-03
L34-2252-03
L3I4—2253-05

SN
1] TUNING
N TUNING

TEF-0415

eo-1p12-12
Len-10141-13
LA0-10121-14

TROUETOR 3
IKDUETOR 160 UH 1
IKDUCTOR 100 UH 2

i03,104,105,109,110,201,202,203,204
L 106
L 107-108

MTZ10JeAsB)

FARTS NO.  [MOTE WAME E DESCRIPTION ATy
MCio11al ECL IC DEFF' AMP X3 1 Ic 101
‘MC10125L ECL IC LEVEL CONVT X4 1 Ic 103
MCLIOTEIL . : : . 3 0E
MELE0T7ECP

DICH

MTZ11JC
MTEl&dA-BY

DICDE W
DICDE e W
W

DICDE

DE

INJFEFDL
[NJKZF04D

QUADRUPLE

REL&GEIDEEC

RES. S0OLLD
METAL FILMW

RECL-D560-0F5

R12-2410-05 TRIM.POT.
R12-243L-05 STRIM.20T
RPC-D515-0

R®T-0561-035
RPG-0570-05
RPC-0592-05

DIODE BLOCK
W RESISTOR BLOGCEK

SNTALSLESN
S51-1426-08

551-2411-05
551-2414-05

3zip026 | 1
FBR244D012 1

TCL0018
TC40T1BP
TCLOZTRP,

T&2-0303%3-05

|UPCTELOEA

UPL7BO5E

9

15,

25A1015(Y)

Z5ALOLEC
2EHTE0L
2SAESCO:

ZSAFELKC(ED
25C21200Y)
25L2458(Y)

105-106,112-113
104,107,109,111,114,117,120-121
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Downloaded from www.g7syw.com

PARTS LIST TS-9408 ‘

“FRRTS NO. HOTE MAME & DESCRIP_TOM T ary
(ELOQ=-Q3TIE-05 MINI CONMNECTOR 3P 2
JELQ-C4T3I-05 MIMI CONMECTOR LP 2
[EL0-0573-05 THINL CONMECTOR 5P 3
JOMINICCONMECTOR: &P ey
CMINT CONMECTDR. 7P Lz
WINT COWWECTOR &P H
RED ] 19, 456, LB
“GEREEN - - & D 27, hls Gis hiEs GGs BT
CUMBER 5.0,

fLko1L0tC

18,043,004 495 5000

LCD ASS'Y (W02-0368-05)

FARTSE NO. [ROTE WAVME & O TETION [ERi REFERENGE MO,
|
B11-0427-08 N REFLECTOR 1
BLL1-0L2E-08 LIGHT GUIDING PLATE 1
oY, Lamp o i 2
e : ] L S
EZ H WIRE ZF T
TING WIRE 107 1

HEA47ED

J19-1414-08

LCD DRIVER

LGE DRIVER

ROT3E222222J

2.z¢0pM 178w o

5
ROPIEIZEGLIL FiK OHM 178 T

MAIN ENCODER ASS'Y (W02-0328-10)

“PFARTS NG.  [WOTE] WAME & DEESCRIFTION [ av FREFERZKCE NO.
CEDAWIALTOM ELECTERC [ 10 1 < 1

LMESER

TMINI CONNECTCR

L LINEAR.TC o

CLDURL

LH&&TE)

PHOTO

CIOCE

TRANSISTOR

61
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TS-940S DISASSEMBLY

62

Disassembly and assembly for upper and bottom case

1) When removing the top and bottom case take round
head screws, eight from upper case and nine from
baottomn 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, too.)

Disassembly and cautions for internal mechanism

1) Cautions on replacement of transformer
Tighten the hexagon socket head holts to torgue 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.

Downloaded from www.g7syw.com

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
al inside of the panel can be inspected and repaired
easily.

Removing main knob

It 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 remaoved
by loosening this bolt.

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 square hole on the panel.

5) When replacing the front glass, remove the name plaie
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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ADJUSTMENT

REQUIRED TEST EQUIPMENT

1. DC Voltmeter (DC V.M)
1} Input resistance © More than 1ME
2} Valtage range : 1.5 ta 1000V AC/DC
NOTE : A high-precision multimeter may be used.
However, accurate readings can not be obtained for
high-impedance circuits.
2. DC Ammeter
1) Current range - 100mda, 1.54, 15A, High- precision
ammeter may be used.
3. RF VTVM (RF V.M)
1) Irput impedance : 1ME and less than 3pF, min.
Z2) Voltage range © 10mY 1o 300V
3) Frequency range : 10kHs to 100NMHz or greater
4. AF Voltmeter (AF V.M)
1) Freqguency range : 50Hz to 10kHz
2} Input resistance : 1WE2 or greater
3) Voltage range - 10mV 1o 30V
5. AF Generator (AG)
1) Frequency range - 200Hz to bkHz
2) Output - YmV or less to 1V, low distortian
6. AF Dummy Load
1) Impedance :© 882
2) Dissipation @ 3W or greater
7. QOscilloscope (SCOPE}
Requires high sensitivity, and external synchraoniza-
tian capability.
8. Sweep Generator (SWEEP)
1) Center frequency - 50kHz 1o 90MHz
2] Frequency deviation : Maximum 3o hHz
3] Output voltage © 0.1V or greater
4} Sweep rate @ At least 0.5seci/cm
9. Standard Signal Generator {SSG)
11 Frequency range - B0 kHz to bOMHz
2) Output : - 20dB/0. 1uV to 120dB/1V
31 Output impedance : H0&2
A4) AM and FM modulation can be possible,
NOTE : Generator must ve frequency stable,

10.

Frequency Counter {FREQ.C)

11 Minimum input voltage - b0mY

2] Frequency range : 50MHz or greater
3l

11. Noise Generator
Must generate ignition noise containing harmonics
beyond 30MHz,

12. RF Dummy Load
1} Impedance © 15082 and 2082
2) Dissipation : 150W or greater

13. Power Meter
1) Impedance : B0%2
2) Dissipation : 150W cintinuous or greater
3) Frequency limits : 60 MHz or greater

14. Spectrum Analyzer (SPE-ANA}
1) Frequency range @ 100kHz to 110MHz or greater
2) Bandwidth : 1kHz to 3MHz

15. Detector
1) For adjustment of TX BPF

INPUT OQUTPUT

To RF unit (DRY)

INPUT O]

To PLL unit
1NG0 T1GOP
GND () s Lo ) GND

16.
. Monitor Receiver

17

18

10P TNGO

To oscilloscope
560 1NBO TIODP
GND Q= s & & {IGND

2) For adjustment of PLL/VCO BPFF

OUTPUT

P .
5 To oscilloscope

Directional Coupler

R-1000 class

. Microphone

MC-60S8 or MC-425

UP {MU) (@) (8) GND

gv (5) (3) DOWN {MD)
® (2) 55 (PTT)
GND (MIC) (7 (D mic

MIC terminals {view from front panel side}

67
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ADJUSTMENT

PREPARATION

Unless otherwise specified, set the controls as follows : 20ATT 0 NOTCH/SQL . ... CENTER/O
; AGC ... OFF PITCH/AF TUNE . .. CENTER
1. Power ON, holding A=B SW, keep I 1 condition from METER . . . . POWER AF/BF. . . ... ... .. 0/10
I or = SW'swhich marked mm . NBLEVEL . ......... 0 CWWVBT ... ... .. NORMAL
{other push SW's are nonlock type or tact SW.] PROCESSOR .. .. ... .. 0 SSBSLOP TUNE

MIC/PWE ... .. 0/10 HIGH/LOW . . . CW/CCW, MAX
Y . I Y

[ " ] | NOTCH-8-50L PITCH-@-AF TUNE

POWER TIMER T M _ 4 3 44 5
i [z ' : E i

10707 e RIEi. - O
VOX FULL MONI Ol | PC kg OO0 F L A
EEEE | T T T T T T |k - Yy °
MaN SEMI OFF NOR -

RIT — KIT-CLERR NOTCH AF TUNE
=

o< EedEr]| O

: we 1 Pos RITAXIT

|
T-F
SET
A/B EVFC.’M mevFa] | M,IN O
e B | - o 10
[T ) ; S8 SLOPE TUNE
i |7 [Ks)

A4F—8-RF

ATT AGT METER
o

SEND AUTO NAR POWER ' Lse

11O ©

REC THRU WIDE

MBI NEEZ PROC
g -]
O‘ ME LEVEL PFI;‘O.QESOS-L?_F! N‘IC-_.'}DWR
® [ Pe— -n -2| 24,5 {-28 29 { D { D
o 2 a 10 |_ _J L _J T NORMAL
L . | _ I I . _
VOLTAGE ADJUSTMENT AND CONFIGURATION
f _ _Measurement Adjustment L
ltemn Condition Test- - ! Specification/Remarks
B equipment | Unit Terminal | Unit Part _ Method
1. Voltage |1} POWER SW : GN OC WM AVR FB ANER WR1 Al to _2_8.5\! 28,505V
adjustrnent | 5T8BY : REC IF By | Confirm 14.0-16.0V
and | MODE : CW ; 32 |
CONTIrMELION| iy MENAR - NAR ; RB [CONT |VR1T  ADJto2V 2.1V=0.01V
| ©5
| RF | AGC [IF YWRD ADJ 1o 3.2V 3.2V=0.01V
i IF _\-’\_{'_31 - Confirm | About 14V
| | w22 | About 12V
i W21 rm_aou: 1V
CONTROL ADJUSTMENT
I Measurement Adjus‘gmf_:nt
Item Condition Test l 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 TPS 27 right. . 39-5'\’1;;%
MODE : CW SCOPE -
WIDE/MNAR : NAR
(2. PLLA ' REVM |PLL |TP1  |PLL |L10 |ADJto8Vat T10MH? : 8V
100-110 FREQ. C | 110MHz. 100MHz : 3.5—4.5V
MHz
I
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! Measurement Adjustment ) ’J
Item Condition Test : | ! | Specification/Remarks
equipment  Unit  Terminal | Unit Part Method - N
3.PLL-2 11 POWER SW : ON RFE V.M  PLL TP3 "PLL | L6—6 ADJL5and LB 40.399.00MHz : 8V
35.5-40b STBY : REC FREQ.C | for MAX, 35,499 00MHz : 3.5—4 5V
MHz MODE : CW | L7 ADJ to 8Y at
WIDE/NAR : NAR 40.399.00MHz.
4 PLL-IF RF V.M | PLL TP5 PLL L17, ADJto MAX. 100—-170mV
FREQ.C 18, |
e 20-24
5. Standard 1V CAL : ON 556G FLL @ -1 PLL TC Receive the 10MH:z Waveform on scope
oscillator " BAND : 20.000.00MHz SCOPE and make the zero
adjustment beet wavaform as NG é 5
and the shown at right.
marker {HET : 36.220.000
check MHz) oK /N
6. Adjustment | 1) Display : 14.600.00 DC V.M IF TV Confirm Under —0.5Y,
of TX ER B ]
control 2] STBY : SEND Confirm 14.0-16.0V
voltage 3} STBY : REC after ADJ. | 1F ALC CONT | WR3 | ADJto 3.2V 3.20v=0.01V
7.LCD | LCD S VR13 | Contirm LCD letters | LCD control changes.
Contrast can see from as
shown at right. Q »
8.VCO 11 WCO DCWV.M | RF Ve RF | L85 ADJto 12V and 12.00%£0.01V
Adjustment Display : 9.489 99MHz 4 | confirm the VC1
2) WCO2 | | LB8 | voltage changes 12.00v+0.01V
Display : 19.499 89MHz _ | from about 2.5V to
3) VCO3 |vVCz L71 4.0% with the dis- 12.00vz001V
Display : 30.000.00MHz (®-2 play frequency from
| 30kHz to 9.5MHz
and VC2 voltage
changas also with
the display from
20MHz to 29.5_MH4, o
3. Main 1) Remave the WVFQO knob and SCOPE | Digital | Connec- - Paint C may be located any-
encoder maotor-drive the encoder at | B tor . c | where. when a motor is not
approx, 300rpm, | f@ME | available, manually turn the
' -2 A B| | VFO tocheck the duty ratio.
o |
2) ME1 duty Main  VR1 c | After adjusting with the VFO
ratio adjustment : Turn a encod- 7{ control tuned CW, check that
motor CW and CCW er A g|| intervals D and E are also
° identical when the VFO
| b—D—+—E— control is turned CCW.
3} ME2 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 paint C placed
at the center.
| |
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Measurement Adjustment
ltem Condition Test - { Specification/Remarks
equipment | Unit |Terminal | Unit Part | Method
9. Main 4) ME1, MEZ phase ditfer- SCOPE Digital | Connec-  Main | Phase MET (MEZ} : Within 907 +
encoder ence alignement : Same as B tor encod- | adjust- 10% (The difference between
above. @ ar L ment CW and CCW rotation must
Cl|B ’ WET, 5CTEVY also be within this specifica-
ME1 | ME2 tion.)
A IME2) Adjust until inter- | The phases of ME1 and ME2
@ A vals D and E are | may be replaced with each
A N ME2 equal to each other other,as indicated in the
{ME1) | [point A" on MEZ is brackets,
T | located in the
1D E iddle of poi
fo—ap—ay | middle of points
| _ L T Aand Con MET .} B B
10. RIT 1) Remove the RIT knob and SCOPE | Digital Connec- : ‘ Point C may be located any-
encoder motor-drive the encoder at B Lar | where, When a motor is not
approx. 300rpm. @2) c! available, manually turn the
RE1-3 RIT to check the duty ratio.
/ |
A T B
o
2} RE1 duty ratio adjustment ) RIT VR ‘ After adjusting with thé FH?
: Turn 2 motor CW and CCW ancod- control tuned CW,
ar cl| check that intervals D and E
| are also identical when the
/| | | RIT control is turned CCW.
A T Bl |
[}
f—D——E—
3} REZ duty ratio adjustment : . Connec- | VR2 -Adjust until inteﬂrvals;—_
| Turn a motor in the both tor D and E are equal
direction @ to each other with
REZ-2 paint C placed at
the center,
4) RE1, REZ phase difference Connec- The phases of RE1 and RE2
alignment : Same as above, tor may be replaced with each
Q—ZD C|B |l other as indicated in the
RE1, | RE1 brackets,
RE2 A | (RE2)
| A
A c'e 4
| RE2
{RE1)
°D,E
et
11. CAR1 1) MODE : USB FREQ.C |IF CR1 CAR TCO1 ADJ 1o 453.60kHz 453.50kHz+650Hz
adjustment | DC V.M @ 2
| |CAR | TP1 L6 ADJ to 7.0V 7.00£0.04Y -
| 2) STBY : SEND |F CR1 Confirm Same frequency as REC.
| gy -2
3) STBY : REC TC2 ADJ to 456.50kHz 456,50k Hzz50Hz
MODE : L3B
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Measurement Adjustment
[tem Condition Test I % ‘ Specification/Remarks
equipment | Unit |Terminal | Unit | Part | hgthiod S
11. CAR1 41 STBY : SEND FREQ.C IF CR1 CAR | Confirm Same frequency as REC.
adjustment | 5) MODE : CW DC V.M 2 Confirm at REC & 454.30kHz50Hz
WIDE/MNAR @ WIDE SEND
STBY . REC ]
8) WIDE/NAR : NAR Confirm green LED '
. ] light on. .
_?:l MODE : AM 455 00kHz+B0Hz
| 8) MODE : FM B . i ]
9} MODE : FSK FREQ.C | IF | CR1 CAR Canfirm 457 . 20kHz=50Hz
- WIDE/NAR : WIDE L ® -2 . AR LT o
12. CARZ 1} MODE : CW IF W25 CAR TC3 ADJ 10 9.285.0MHz 9.285.00+b0Hz
Adjustment I [0.3Vrms)
L | CAR TP2 L10 | ADJto 7.0V 7.00V+0.04V
| [ 2)STBY_:SEND IF W25 Contirm Same frequency as REC.
13. CAR3 ; 1) MODE : CW CONT CfﬁB IF | L20 ADJ 1o 100.0kHz 100.0kHz+20Hz
Adjustment G 4 |
andcon-  2) MODE : USB [ Confirm USB : 98.5kHz=250Hz
firmation : LSB LSB : 101 5kHz+200Hz
C AN AN 100.0kHze100Hz
C FM FM  : 100,0kHz2100Hz
: FSK - FSK :101.8kHz£200Hz
14. CAR4 1) MODE : CW FREQ.C |CONT |CR4 |IF  L19 |ADJto99.20kHz 99 20k Hz+20Hz
Adjustment @5 -1
2) CWPITCH : MAX RFEV.M |IF Q14 L18 | ADJto MAX, About 0.3V rms.
| - (E) |
15. CAR 1) RF V.M CAR PLUG CAR | L18 ADJ to MAX. {REF. 100mY+£B0mV)
| AmP (2)-4 lL2o |
16, WCO SWEEP RF Q17-G RF L74 | ADJ as shown at ]
BPF SCOPE Q21-E —76 | right. 75MHz
Detactor | .
’ 45MHz
RX ADJUSTMENT
Measurement Adjus‘(ment
ltem Condition r Test | [ | Specification/Remarks
equipment | Unit |Terminal | Unit Part Method | |
1.0.1=30MHz | 1) BAND : 20.0-30.0MH=z SWEEP Body | ANT RF L2, Aajust as shown at
BPF FREC : 29,600.0kH= Detector L31— |right. 21MHz 30MHz
RF ATT : OdB SCOPE RF RIF 33,40,
! STBY : REC 44
| Disconnect RF unit,
? R1F connector, and connect jl\_\
| this plug to detector. | R
| 2) BAND : 14.0-20. OMHz | L28-
| FREQ: 18.000.0kHz | 30 14MHz 21MHz
31 BAND : 8.5-14.0MHz ‘ L25— .. eotie  1omHa
FREQ : 10.000.0kHz 27 ’ j/\_\
| |
|
| |
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Measurement Adjustment
Item Condition Test ] ‘ Specification/Remarks
_ equipment | Unit Terminal | Unit Part Method
1. 0.1=30MHz | 4) BAND : 7.0-8.5MHz SWEEP | Body | ANT RF L22— | Adjust as shown at 7MHz 8 5MHz
BPF FREQ : 7.000.0kHz Detector | RF RIF 24 right.
: SCOPE
5} BAND : 4.0—7.0MHz L1s— AMHz -
FREQ : 6.900.0kHz | 21 /J\_\
| 6) BAND : 3.0—4.0MHz L14— |
FREQ : 3.900.0kHz 16 | 3MHz 4MHz
7) BAND : 1.6—3.0MHz  SWEEP |Body |ANT |RF | L11— | Adjust as shown at 1.5MHz_ 3MHz |
FREQ : 1.900.0kHz Detector | RF RIF 13 right.
SCOPE
8) BAND : 0.5—1.6MHz B Lo,
FREQ : 1.000.0kHz 10 0.5MHz 1.5MHz
9) BAND : 100—500kHz L5— | 100kHz 500k Hz
DISPLAY : 300.0kHz 7 ﬂ
2. MCF 1) BAND : 14.250MHz SWEEP |RF ' TP1  RF | L44— | ADJto MAX as '45 s P
| MODE : CW _ _ 46 | shown at right. ; S 45.053
| SPE- = TP IF L3_5 Center frequency |0.5dB ____
ANA 45 0B0MHz
3. R 1) MODE : CW SSG 'EXT.SP | RF VR2 | VR2 ADJ 1o center
IF AMP BAND : 14.175MHz AF V.M L44— |and other L's ADJ
VR on BRF unit : Center 5P 46 to MAX AF output.
AF VR : As desire SCOPE IF L7— Note : Repeat ADJ
1517, L7—10 and
|23-25|  23-25. |
2} SSG : 15dB DCV.M | CONT TP1 CONT | L2,3 | ADJ to 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 = L16 Repeat ADJ for MIN | Dip point should be in
55G : 40dB | SCOPE WVR2 AF output, petween 11-1 o'clock
. : . 'pasHipn,
5. 1F TRAP BAND : 1.400MHz RF L2 Set the core all the
Coil SSG ; 45.05MH= way insidt_e. -
80dB L40 | ADJ for MIN AF
- output.
6. S meter BAND : 14.175MHz 55G IF VR3 ADJ meter needle
55G : OdB AF V.M | for mechanical ¢
SP | | point.
SCOPE RF VR1  Setthe VR1 to
| CCW.
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TS-940S

I Measurement Adjustment
Item Condition Test ! Specification/Remarks
eguipment | Unit  Terminal | Unit Part Method
6.5 meler 556G 8dB IF WR1 ADJ to 81 51 : 8d4dB +6dB
AGC : FAST | ] —4dB
SSG - 40dB VR4 | ADJto 89 89 - 40dBx6dB
| Repaat ADJ 81 59+ 60dB : 100dBz10dB
| |and §9. ]
7.ATT BAND : 14.175MHz SSG PAMN- | ATT ATT 55G
Confirma- AF W M EL 10dB 50dB 10dB£3dB
tion 5P 20dB B0dB 20dB:6dB
| 3008 70dB | 30dB:9dB ]
8. FM IF MODE : FM IF L3—12, ADJ to MAX,
BAND : 14,176MHz 36—38 | Repeat ADJ L3-5
353G : 40dB ; and L7--10 for
f:lkHz MAX S metar
DEV : BkHz reading.
B . CONT LYV ¢
9. NB 1) FREQ : 14,175.0kHz | 556G Rear ANT CONT L2,3 | MIN (S5 out-
MODE : USB panal| | | put : 20dB)
SSG output @ 14.175.0kHz DC V.M. Lower SSG output
to the point where
DC voitage falls
slightly, and again
resel to MIN.
2) MODE : USB MNaoise Rear | ANT Adjust Noise GEN.
NB LEVEL : CCW GEN. panel | level to read to S1.
S meter
| 3)NE 1 8W : ON CONT | L2,3 RN (IF NB level has | Noise desappears.
; Adjust NB 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) NB 2 SW : ON | Confirm The same effect as NB 1
[After checking, shut NB 2 is obtained.
SW OFF)
5) Raise Naise GEN. level to S9. | If any noise remains MNaoise disappears.
MNMBT SW : ON adjust NB LEVEL to
{After checking, turn NB1 SW tind the point wheare
OFF.) | NE operates. B
10.Buzzer 1) AF VR : MIN | CONT VR14 | ADJ for B0mV//882 50mv /80 +3dB
| RFVR:MAX (CW)
| R290 (R205 side} connect to
GMND on CONT unit. (After

AD.J disconnect.)

2} AF VR - MAX
RF VR : MIN
{CCW)

Confirm

BD_sz'BQ or Iess_. .

73

www.g7syw.com



T8-9408

TK ADJUSTMENT

Downloaded from www.g7syw.com

ADJUSTMENT

L Measurement Adjustment
ltem Condition Test Specification/Remarks
jequipment | Unit |Terminal | Unit Part Method
1. Base current ! 1) Display : 14.250MHz DC V.M | AVR | FB Connect DC V.M in | 1.1—1.BA
confirma- | MODE : USB | FINAL DC cable
tion STBY : SEND and confirm the
| floweurrent. | _
2. Drive 1) Display : 14.260MHz AG RF DRV IF L29, | ADJto MAX. Greater than 2.3V p-p
AG :2.0mV, 1 BkHz | SCOPE 31, Note :
Disconnect DRY connector and 34—36 | While adjusting
terminate with a 508 dummy | | 41,42,  each coil, be keep
|oad. (&fter ADJ, rermove | 44—46  output less than
and recannect DRY con- 2Vp-p by MIC GAIN|
nector.} or CAR VR control.
2} Repeat ADJ L4868,
50, 571 and 52.
| RF LB0— |
| 52 |
2) MODE : CW | IF L40
3. TX BPF 1) RFATT : 0dB SWEEP RF | R49 RF VR3 ADJ to center.
1.7—30MHz FREQ : 14.176MHz SCOPE | LB0— | LB0O, b1, 52 ADJ to
STBY : SEND Detectar | 67,60 | MAX.
| Disconnect DRV connector L53, 56, 57 ADJ
| and lerminate with a 5082 for 1.7MHz side {A). 1.7MHz I 30MHz
dummy load (After ADJ, ra- LE4, 66, 60, ADJ |
connected DRV) for 30MHz side (B). '
ADJ in upon order, :
s0 that wave form
shown at right is ob- A ‘J_. B
tained. (ADJ sweep |
band & and B sepa-
rately.)
4. Final 1) FREQ : 14,175.0kHz | DC am | FI- L7 Fl- WVR2 | 50mA 50mA=10mA
bias MODE : USE meter | NAL MNAL | Note : Stabilization
MIC CONTROL : MIN requires approxima-
| Desolder L7 |ead and connect tely 20 seconds.
ammeter in its place, minus to
| L7 side.
STBY : SEND
{After adjustment, resolder L7
lead.)
2) FINAL unit VR1 : MIN VR1 | Read the meter 1.3A4+0.2A
Disconnect relay connector in | when VR1 is at
FINAL unit, 28V line and con- | MIN. Then ADJ
nect ammeter in its place. | YR so that the
STBY : SEND | current is increased
[Disconnect ammeter and by 1.3A,
reconnect this connector
atter ADJ) |
5 TX 1) FREQ : 14.1756MHz RF %.M Rear ANT IF L40— | ADJ for MAX ALC
IF AMP MODE : USB LAG panel | 42, meter reading.
AG : 1B00Hz, 2mV an 4446 | Repeal ADJ.
METER ; ALC Dummy
STBY : SEND load
| |
| | |
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Measurement Adjustment J
Itemn Condition Test l ’! ]- Specification/Remarks
equipment | Unit  Terminal | Unit | Part Method : B
6. VC,IC 1} METER : IC Meter ‘CONT | VR10  Set for mechanism |
METER and STBY : SEND start point. | 1€ meter :
Meter flustuation
current
limiter T
‘ ! Set point
|
| ‘ ]
‘ : VR10 ADJ to
! mechanical ¢ point
2) ANT : Connect dummy load | DC V.M AVR |FB | AVR VA1 ADJ to 288V | 28 BV0.BV
METER : VC '
CONT VR2Z : MAX
MODE : FSK
STBY : SEND |
PROCESSOR OUT : Set to |
104 1C meter reading. | B | |
(After ADJ, STBY REC) | CONT | VR11 | ADJ 1o 28.6Y 28.5V1V
3) METER : IC | VR7 ADJ 1o 10A 10AxTA
| {After ADJ, STBY : BEC)
4) MODE : CW AVR | FB VR6E Disconnect the FB | 14A£14
CAR LEVEL : 10 | terminal and con- |
{After ADJ, STBY : REC) | nect the current
meter between the
' | FB lead and the FB
terminal.
) | ADJ 1o 14A.
7. Power '1) BAND : 14.175MHz Power Rear ANT CONT | VRZ | ADJto 110W
MODE : CW meter panel | |
CAR LEVEL : 10 VR17 | ADJ meter reading  110W=10W
METER : POWER to 110W.
STBY : SEND |
{After ADJ, STBY : REC)
8. Power 1) PWR VR : MIN CCW CONT |WVR19 | ADJ to BW
{Low) STBY : SEND | :
(After ADJ,STBY HEC)
| | \PWR VR : MAX CW | N
8. AM MODE : AM SW CAR | AM power is adjust-
Power METER : POWER | VR | ablewith CAR VR.
| STBY : SEND
| | (After ADJ, STBY : REC])
10. Protection I 1) ANT : OPEN CONT | VRG ADJto 10W 10W=2.5W
and SWR METER : Power
2) ANT : 1502 Dummy load | DCV.M | CONT | IC9- VR12 | ADJ 1o 0.5V 0.5V+0.01V ]
BAND : 3.750MHz 1508 VR18 | ADJto 3", SWR: 3
METER : SWR Dummy
e load
3} ANT : OPEN | Confirm SWR : ==
4) ANT : 508 Dummy load Pawer ! Caonfirm SWR less than 1.2
meter |
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T I M T N
| | easurement Adjustment
lterm Condition Test | Specification/Remarks
B | _eqqipment Unit_ |Terminal Unit | Part Methnd o
11.8SB mode | 1) BAND : 14.175MHz Power Rear ANT DG-B TC1 ADJ as shown at
Fraequency MODE @ USB meter panel | {Direc- (CAR) | right, [Equal 300H=,
responss AG output : 2 tang, 7my SCOPE tional | 2.700Hz amplitude
300Hz, 2700H« AG coupler) within B\W.)
STBY  SEND WIC
MIC YR BOW output
10K 82
AGT 300Hz 7my
AGZ 2700Hz L5085
|
. | -
| 2) MODE :LSB ' TC2
3) MODE : USB, L5B ! | Calibrate scope,
AG 1 1500Hz, 5mV | |
STBY : SEND
4] MODE : USB, LSB Confirm Within 6dB
AG : 2600Hz, Bmy {Trom 1500Hz)
STBY : SEND
5) MODE : USB, LSBE
AG D A00Hz, Bmv
__STBY :SEND
6] Check carrier suppressian IF TC —50dB or less,
after this ADJ. VRB
12. FSK 1) MODE : FSK AG I | AFS DG-B  TC2 Turn comp VR CW
| COMP OUT : MIN @) -3 |(CAR) until get enough
| AG:2tone0.3V SCOPE | ANT TC3 signal to measure.
1000Hz, 3400Hz | | {Direc | ADJTCZ and TC3
STBY : SEND | | nal _ as shown at right.
‘ | coupler} |
10k
AGT 1000Hz 0.3V
AG2 3400Hz L6085
10k
13. CAR I 1) FREQ : 14.175.0kHz SCOPE Rear ANT IF TC1 MIN (Adjust alter-
supprassion MODE : USB «~ LSB [SPE- panel | ithrough| 'VR6 nately.)
WMIC CONTROL : MIN AMNA) Direcio- Adjust for no diftfer-
STBY : SEND nal ence between USBE
B coupler) |and LSB.
2) MODE : CW Calibrate Oscillo-
CAR CONTROL : MAX | scope [SPE-ANA)
STBY : SEND |
3} MODE : USB — LSB | Check —50dB or less,
STEBY : SEND | |f |ess than —50dB,
repeal adjustment
7).
14, FM 1) MODE : FM AG CONT | VR16 1. Linear detector DEW £3kHz with less than
Deviation BAND : 28.25MHz | Linear SET 5mY MIC input.
MIC : TkHz, 50mV | detector ex.) MS-57 A/MS- CEV £4.0—6.0kHz with
FM MIC GAIN © MAX 614 HPF : OFF less than BOmY MIC input.
LPF : 20kHz
14101
| | FILTER : 2BkHz/ |
| | 1BkHz |
De-emphasis : OFF
i 2. ADJ to 24.bkHz
I i
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! Measurement Adjustment 1'
Itern Condition Test ! I
equipment | Unit |Terminal | Unit Part Method |
15. ALC 1) MODE : USB AG S- CONT | VRE ADJ to the mechani-
Meter METER SW : ALC AF WM meter | cal zero point.
MIC WR 1 MAX Dummy
AG : 1.5kHz, 5mY load
STBY : SEND | N
2) ALC Meter zero ADJ B MIC ADJ for ALC meter
| ] GAIN | zero point. |
3} AG : 6dB up CONT VRS ADJ for ALC zero |
_{I_\fter ADJ, STBY : REC) | MAX. .
4) MODE : FM IF YRY ADJ for ALC 7ero |
BAND © 29.25MHz | MAX.
(Atter ADJ, STBY ;. REC) | | |
16. Spesch 11 BAND @ 14.2B0MHz AG Panel | MIC IF L2G, | ADJfor MAX comp
Processor MODE : USB AFV.M | Rear ANT 1 31— meater reading.
METER : COMP Dummy | panel | | 34,
MIC VR : MIN load : ' | 36,41,
PRO : ON | 42,
PROCESSOR : 9 o'clock ‘ | 44—46 ]
I AG MIC) - 1.BkHz, TmV VR10  ADJ for MIN comp
| STRY: SE[\_.!I;J ) R meter reading.
2) Panel | Proce- ADJ for S1, S-meter
S50 reading,
|N S |
3) AG (MIC) : 20dB up IF VR7 ADJ Tor ST 4 20dB
[10mv) comp meter reading.
L Repecat ADJ 2}, 3).
4) AG {MIC) : 10dB up Confirm the meter
(32mv) ] “reading is increase.
5) METER : ALC IF L33 ADJ for MAX ALC
{After ADJ, STBY : REC) o meter reading.
17. Monitar 1) AGC ; ON AF V.M Panel  MIC IF L43 ADJ for MAX ALC
Level MONI - ON |SCOPE  Rear- ANT meter reading.
AF VR : Set to 0.63V/B0 panel CONT | W¥R13  ADJto 0.63V/852
point with CAL |
marker signal.
AG IMIC) - TkHz, 10mV |
MIC VR @ Within ALC zero, |
STBY : SEND
2} MIC terminate with 50k Don't move AF VR .
MIC VR @ MIN and confirm the
(After ADJ, STBY : REC,) hurm and noise.
MONI : OFF
18 MIX 1) BAND : 21,100.0kHz Power Rear | ANT IF VR8 | 21.B55MHz : MIN |
Balance MODE - AM meter panel S meter and AF |
MIC VR MIN Monitor output.)
STBY : SEND receiver
|SPE-
L ANA)
2) MODE : CW | VR10 | 29,930MHz © MIN
(S meter and AF
output.)
STBY : SEND RF WR3 23.950MHz : MIN
(S meter and AF
I output.)
|
|
|

Specification/Remark

Meter Tluctuation

Set point

WRE ADJ to
mechanical ¢ point

0.63V/82+3dB

Less than 1.5mV/80
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. Measurement Adjustment
Item Condition Test Specification/Remarks
eguipment | Unit |Terminal | Unit Part Method
19. Side 1) MODE : CW SCOPE | CONT | WR15 |0.2V/852 0.2V /8502 +6dB
tone AF VR : AF output 0.63V/ | FREQ.C | 800Hz 800Hz£100Hz
B8 with CAL '
marker zsignal.
MOMNT ;. ON
KEY JACK : KEY IN ]
2} PITCH CONTROL : Caonfirm 800Hz=300Hz or mare.
MIN < MAX | ] )
20. AT-840 1) BAND : 1.500.00MHz Oscilla- 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 uriit, the on AT-A unit |
(17 in- and jurmper batwasn TRO !
stalled.) and TV at l'he@orl AT-B '
unit. . A 5
CAR VR : MAX, METER : l.._.ﬁ—-l
SWR,STBY : SEND
Turn VFO Trequency {up)
until SWR becames “3"
{Afler ADJ, STBY : REC)
STBY SEND . S
2) Turn VFO frequency {down) VR102| ADJ VR10Z until |
until SWHR becormes "*1.15" | ANT TUN indicator
: {After ADJ, STBY : REC) just goes off. ]
I3:| BAND : 18,000.0MHz 1208 & TCI1 ADJ Tor motor
STBY : SEND 1508 stops and SWR
{(After ADJ, STBY : RCC Re- Dummy reads MIN,
connect the @ on AT-B and load
remove jumper between TRQ
and TV on connector {4) .} ] | ] .
4) Check at the each center | Confirm SWR 1.2 or less.
frequencyof the HAM BAND
Microprocessor operation check
| Itemn 1 _____Ec_)_rj_qitipn - Operation check Item Condition i Operation check
1. Reset I 1) POWER SW : ON <+ OFF | Display : 2. RIT/XIT | &) Push XIT SW (off) once. | Display XIT light off and
| Then, pressing A=B SW, VFO A L tone sounds.
power SW on. =L O | 71 Push clear SW RIT frequency display
UsSB changes to /7 .
Push S1 on LCD unit Sub display 3. Function l 1} Push SPLIT SW once. SPLIT light on {orange).
“TRIO-KENWOOD" I fo =
Pr— : e — | 2) Push T-F SET SW once.  Display
2.BIT/XIT 1) Turn RIT, XIT encoder Display frequency in- | VFO B
knob UP « DOWN crease or decrease smooth, e
2} Push RIT SW (ON) once | Display RIT and tone While pressing.
T sounds. N 3) Push A/B SW once. | Display - “VFOQ B"
3) STBY : SEND Same frequency as RIT off. R R
{After check, STEY : REC) e | and tone sounds.
4) Push RIT SW (off) once. | Display RIT light off 2)STBY : SEND Display : "VFQ A" ]
- and tone sounds. 5) STBY : REC ' Display : "VFO B"
| B} Push XIT SW {on) ance. Display XIT on and tone |
" sounds. |
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TS-9408

ltem | Condition Operation check ltemn Condition N Operation check o
3. Function | &) Push A=B SW once. Tone sounds. 4. Memory | 10) Push VFQ/M — 1 SW Display @ "
7) Push A/B SW ance, Display © "WVFQ AY - UMEMOD 1
e 11) Push 4 SW Display : *26.000.00"
e _ and tone sounds, _ - "MEMO 4
8) Push F.LOCK SW {an) Display - F.LOCK and 12) Push M eV FO SW Display @ "26.000.00""
once, Lone sounds. "NVEO AT i
9) Turn VFO knob, Confirm the display fre- b, Timer 1} Push “S1" on LCD unit. | Display :
quency doesn’t change, L “"TRIO-KENWOOD"
10} Push 15 SW. o Doesn’t change any. B 2} Push “"CLOCK" SW ance. | Display :
11} Push F.LOCK SW (off) | Display F.LOCK light off 0:00
once. and tone sounds. | ) o I off 0: 00 onO: 00
| 121 Push Display : 3) Push "SET" SW once. | 07?00
CENT 1 225354 1234587 " | off 000 onQ: 00
5—=6—7SWs _ 4) Push "MODE" SW once. 0:00
13] Push VOICE SW. Sounds verifies displaced . off0700 on0:00
{Install the option voice frequency, B} Push “MINUTE" SW 000
synthesizer unit VS-1.) onee, _ off 0700 onO: 00 ]
14) Push SPLIT SW once. Display : SPLIT, orange B) Push "MODE" SW once, 000
o B light off. . offo: 01 on0700 |
4. Memory 1] Push 29 SW CH FREQ MODE 7) Push “MINUTE"" SW 0:00
2) Pushboth SW M.INand 1| 1 29.000.00  CW twice, off 0:01 on0:02
once then enter the 2 25.000.00 CW 8} Push “MODDE" SW once, 000
MEMO as on right chart. | 3 27.000.00  USB S off0:01 on0:02 |
a 26 000.00 USB _9] Push “TIMER" SW io_n},
5 25.000.00 LSB 100 Push * SCROLL" SW Display
Ince. V-B 14.000.00 US
6 2400000 LSB one Y
/ 50080 AM 11} pI_JSh_”SCHO LL™ SW V-B 14.000.00 US
g  22000.00  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 21005.00  FSK at right. _1M327.00000US |
3} Push PG.S SW (on) once. | Orange light on and scans Ten times round one V-B 14.000.00 US
from *21.000.00" to cyele. 114 26.000.00 U5

4} Push HO LD SW {on) once
and turn main VFD knob.

5) Push HOLD SW (oft)
oncea.

21,006,007 on TEM
mode.

Red LED light on and

Lone sounds.

Scans manually by YFO
knobs.

Rad LED light off and tone
sounds. then, starts auto-
sCan.

' 6) Push PG.S SW (off)
i_ ~once,

Crange LED light off and
tone sounds.

| 7) Push MS SW {on}
once,

Green LED and MEM light
on and tone sounds.

Scans MEMO from MEMO1
to MEMOO, (skips memo-
rized channals.)

8} Push MS SW (off}

Green LED light off and

once, tone sounds.
9} Push both M.CE and 1 Tone sounds.
switches,

W-B 14.000.00 US
1M5 25.000.00 LS
VB 14.000.00 US
1MBE 24.000.00 LS
VB 14.000.00 US
_1M7 23.000.00 AM
V-B 14.000.00 US
TMB 22.000.00 AM
W-B 14.000.00 US
1M 21.000.00 Fm
"V-B 14.000.00 US
1M0 21.005.00 FS
V-B 14.000.00 US

12"] Switch to “MEMORY

V-B 14.000.00 US

| BANDZ2” | 2M1
13} Switch to “MEMORY | V-B 14.000.00 US
BAND 3~ ) | BM1
14) Switch to "MENORY | V-8 14.000.00 US
BAND 4 | 4M1
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Terminal . . Terminal ) .
Terminal Function - . Terminal Function
No. Name [1/O _ 11 No. Name [{/O R
_ SWITCH UNIT (L) 1 | SPL | I |SPLIT LED light on
1 | vey | 1 | vs-1 Busy signal 2 | DIM | O | DIMSW output, OFF : 0V
2 | VSR 0 | WS-1 voice synthesizer start signal 3 TX | STBY control by g-com, SEND : H, REC : L
3 P84 1O ] 1 1atT1 |0 0, 20dB : 15V
I [ =1 { - . B N
@ L 0 190 ©®|; |arr2 |0 }ATT'e'a’ drive 00,1008 : 15V
/16 | PST O VST vojce synthosizer dats 1 NAR | | |NAR LED contral for Mode
|8 | PS2 10O 2 | 15V £V
|7 | PSSO @8] 3 | cwe | 1 |cwmode: 15V
/8| BC O #BViorVST ] 4 | ss |1 lmicetTon:ov
©) T2 o2y 5 |WIDE | O | NAR SW OFF : 6V [approx ) - B
2 | GND GND ) ATl | O |AUTO/THRUSW AUTO : 16V
11 3BO || o | 1un | |AT tuning : H
2 Disolay data for LCD {1 ] 188 |1 [+1bv
G2 ]! | @8 2 | NB1 | O NBISW
A B _ |3 | NB2 |0 NB2SWON:H
5 | MRQ | | | Clock for data g pam 11 !CUMP R
8 GN_D GND @ 2 MW G Mic line GND
1] GND | GND 3 | PRS | O |SSE mode PROC SW ON : 15V
2 RS O | Resister, select signal b 4 | mvz | 0 |MIC GAIN/PROC-IN VA
3 RW | O Write/Read signal R aND aND
4 LE O Latch signa LCD &s3'y 2 PIL | PROCAIN VR OUT
I . 0 | data
Y o] DBE4L i Q contro 3 MV G : )
\) 5] DER 8] Data . \6@ 4 MV G E}l’\a’lIC line GMD
L 5 5 | MG |1 |MICGAIN VR OUT
8 D87 0 o / 6 | NBL | O |NBLEVEL VR
9 5L + BV for LCD ass'y 7 15 | 0O |+ 18V for SW unit (E)
L 10 LG i -(:]_____L:CD |r_‘19_r_1_si__1y co_nL-'o: hias, —3V approx. | 1 --;_M : ALC meter — —]
1| GND GHD 2 | PWR | | Power meter
2 HS | O | LCD data accopt signal message 3 | swe | | | SWR meter
@i 3 5C O |+ b Tor Digital B unit A ICI I 11C meter
|4 8B | O |+8V Tor Digital B unit 21
1 ; Jar Ligi kS 5 WM | IWC meler
P I I L 6 | AGO O AGCOFF: 15V
(Bj| 2 | GND GND 7 | NAF | SSB, FSK,CW mode: 15V
3 | TMY | O | Timer output, Timer SW ON, Timer SW OFF : H B | AGS O | AGCSLOW: 15V, Narmally : —12V
1| TMY | || Timer SW OFF @ L T TNAL 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 I_IghT ON
2 | TNQ | | | AT unit STBY signal SPL | O |SPLIT LED llih‘ ON |
T e 1T Taeg PL | O | Power supply for meter lamp
[ =4 [
; SJEKT l *S—I;TVKEY G GMND for meter lamp
3 |GRP | I GRAPHKEY | . . SWITCH UNIT (D)
@ 4 | SCR | | SCROLLKEY y:am : 1 | CWB | I |CW mode: 15V
5 | CLK | I CLOCKKEY @)| 2 | GND GND
6 | GND GND _ 3 15V |1 |+1BV
1 |oND | |GND 1 AP5 | O |CW mode AF TUNE ON : 15V
@) 2 | Lo g 3| 2 | AP0 | O |CW mode AF TUNE OFF : 15V
.l 3| ve | } Sub display contrast @) 5 | NH |0 | NOTCHSWON : 15V
| = R £ H
. SWITCH UNIT “} | ! 1.:)\.-"' 8] '_F 15V for S_‘:I'E__Llhlt 1c)
1| vBo | O [Bito [ 1 GND | G{:JSAR -
2 | vB1 |0 |Bit1 2) 2 | RCL | O (>:<| o oL
3 | vB2z | O |Bit2 “Code, datafor VBT, SLOPE TUNE 3| XT |0 $§W LK
"4 | vB3 | O |Bit3 4 | RIT (O A .
5 | vB4 | O Bit4 SWITCH UNIT (K)
1 ve [veT 1| 102 1 IF OUT2 (4th IF 100kHz)
@0 2 | SH |1 | SLOPEHIGH cut pCode select data 2 | GND GND
3| sL | | SLOPE LOW cut 3 | LO1T 1 | PHONEOUT
SWITCH UNIT (A} 4 GND (@D
— 5 | GND | GND
1 T 0 | Meter SW common - o1 | IF OUT 1 (8.83MHz)
@ 2 SSB | | SSB mode : 15V 2 | anD i GND ’
3 | CWB | | | CW mode : 15V i LNT | | |PHONE IN
4 | MA || |AM,5SSBmode: 18V B : -
1] 18B | I |+15V @g
2 MS O | Power supply for monitor, MONI SW ON @ 15V |
@ 3 | FBK | O | CW mode FULL/SEMI SW, FULL : 15V 5
4 | v82 | O | CW mode VOX SW ON : 15V !
5 | V81 | O | AM, SSB mode VOX SW ON : 15V |
6 | S5 | O |STBY SW,MICPTTON : 0V ; .
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Terminal | . . Terminal : i i
Terminal Function 1 Terminal Function
| No. | Name [If‘O ]_ _ _ No. Name |1/O | )
SWITCH UNIT (F) o 1] = |1 | = iminus) display data
Tl Twvis 1 4 sy E |2 b | | Segment data b
2 | WX || ANTI VOX VB 3 G1 I | Grid data No. 1
3| WHG GND 4 =] I | Analog digit data
4 | ANV | O | ANTI VOX VR 5 G2 I | Grid data No. 2
@ 5 | MW G Mic line GND @: 8 F6 | Q}Analog dIgIT dala
6  FMC | O | FMMIC GAIN VR A F
7 | DLY | | | VOX DELAY VR |8 | G3 |1 |Griddata No.3
g | vXG GND 9 | ps I | Analog digit data
9 | vx2 | O | VOX GAIN VR 10| G4 I | Grid data No. 4
1 | MVG Mic line GND Tl e |1 |Seamentdatac
@] 5 | mvi | 1 | FMMIC GAIN VR, VOX GAIN VR B 12| g | ! |Segmentdstag
""" I T ' 7 1 o I | Segment data e
(28 ; 5312 | ? }CAR VR 2 d I | Segment data d
| — - ] 3 310 | Grid data Mo, 10
] WMBO @] i Memory bank SWdata, 2, 3: H @ 4 |vEos| 1 |VFO B display data
@ 2 MEB1 . O Memory bank SWdata, 1,3 H 5 VFOA| | VFO A display data
- 3 100 | O WFOD :100kHz SCALE DATA @ L - ) .
2 10 O VEO : 10kHz DIGIT DATA - L 51 FH | Heater Ft.jr display tubc
A S— 3 - e 7 LOCK | LOCK d|5p|a\.‘,I data
@ 1 GND GND . | 8 f || Segment data f
ST 2 | MKS | O |MARKERSWON L ~ T SWITCH UNIT (E)
@ 12 GLl\éD SHE 1 PCO O | TRO-H : H, Narmally : —12V
R | } Sub display contrast @ 2 —12 || =12
| 3 VE L T3 TRO || AT STBY signal {For power control OFF)
! SWITCH UNIT (J} o 1 | PRL | O |PROC-OUT VR (DC]
8 ; = g"rj; o ;Ir\erDER SWOFF: L @ 2 | SFT | | |PROC-OUT VR, SSB, FSK mode TX : 15V
3 WV G Mic line GMD
3 | TME | O |TIMERSWON:-L 4 MY MIC GAIN VR
SWITCH UNIT (G} | 1 | NBL  © |NBLEVEL VR
1 N 8V | +8v 2 GMD | GND
2 | MD O | MIC DOWMN SW 3 MVG | Mic line GND
3 MU O | MIC UP SW O 4 FIL | O |PROC-IN VR
4 SS O |PTTSW 40)| 5 15 | + 15%W
@ 5 WIC o | MIC COM 5] MWin G Mic line GMND
) GMD MIC GMD 7 MG | O | MIC GAIN VR
L7 GMND GMD 8 MWW G I Mic line GND
SWITCH UNIT (H) 9 | MVl | O |MICGAIN VR
IR RN N Y | @ 1 | GND GND
2 | REC | O | RX AFSK signal 2 FC O | Power cantrol VR )
3 | MSL | O | MIC select 1 FC1 | O } L
6 a | ss |1 |sTBYcontol |, |2 | peg | | | fPoverconrel VA
5 MWITN I | TX AFSK signal SWITCH UNIT (C}
s} GMND | GMND ] AP |
| 7 | GND | GND > a2 o }-cw PITCH VR
‘ SWITCH UNIT (M) 3 ar3 loO }AF TUNE VA
P XIT | XIT display data @ 4 APA |
2 RIT | RIT display data 5 CWP O |CWPITCH VR
3 FG | Heater for display tube & MNTH O | NOTCH VR
4 DP | Dol display data 7 APO O | CW mode AF TUNE OFF : 158V
= a I | Segment data a | g AP | O | CW mode AF TUNE OM : 15V
'r &} 5C | | Scale display data 1 AP5S || CW mode AF TUNE OM : 15V
[ 1 MEMO| | |MEMQ display data T T 2 | APO | | |CW mode AF TUNE OFF : 15V
|2 Pg || Analog digit data @ 3 15V I [+15Y
|3 Gb | | Grid data No. & 4 | GND GND
| 5 GE | Grid data No. 6 1 MNTL O |NOTCH LED light on, NOTCH SW ON - H
I B P | . 2 FMG | Fi mode : OV
| 7 P3 | }Analog digit data : 03 5 o
'8 | G7 || |GriddataNo.7 D) 2 |sar |1 }SOL VR
@ 10 pr | | JAaneios digit cars | SWITCH UNIT (B)
‘ 11| G8 | | |Griddata No. 8 | T | GND GND
12 ! G9 | I |GriddataNo.9 ‘ g i\;g o ii g”;ﬁt'%
| 4 | AVG AF line GND
| |5 | AV1 | 1 | AF GAIN VR
| | 8 | RFG | O | RF GAIN VR
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Tarminal T inal F ti Terminal Terminal Function
erminal Function
No. | Name [1/0 | [ vo. [Name 110
AVR UNIT (X43-1500-00) 1 RBO | |
A Al 5 - :
M ; igf ‘ rl }AC LINE for AVR (217) @3 | gez || | (R BPFband data
- 4 RB3 | 4
1| PE ‘ I | Q103 Emitter | ]
[ 1 WCL | .
2 PC | ] Q103 Collector Main VCO select signal
® 3 | PB | O |Q103Base ) N 2 | VEM || } | ’ el
® 1 28C | O + 28V to POWER SW 1 TCB O Powe'r supply for PLL unit 1C18
7 288 | + 28V from POWER Sy @ 2 V2 | VCO3 control \Joltage
. GM GMND
@. 1 21T O+ 21V lor Control unit 3 VC? | | veo1, veoz control veliage
|2 |cND | GND | N i
"1 | 21T 0 |+ 21V for Control unit RIF 1O | RX1st IF (45.08MHz]
o TIF | TX IF [45.06MHz)
2 28C O |+ 28V for Control unit ) i .
@- ) XWTR | O | TX drive output to X VERTER 7 pin
3 21B I+ 21V for AVR unit ) .
4 GND GND RXA | R X signal input
— . e EXTA | O | To EXT. ANT SW
! 10E I | Q104 Emitter | ANT 1 From Antenna connector
(®)| 2 | 10c | O |Q104 Collector ' xv&R | | | X.VERTER 4 pin
3 10B O | 2104 Base
I | . TN | THA | Tx POWER
1 10V 1 | +10V for IC101 . BY AVR IC | | DRY | O | Drive output to Final unit
(@2 onD GND | LvCO | 0 | vCO signal output to PLL unit
| |3 | 8V | O |+5VAVRoutput 100W FINAL UNIT (X45-1400-00)
1] 10L 1O | +10Vfor LCDass’y v T7xe |1 [Txcontrol, TX - 18V
2 | GND GND 1™ 2 oo GND
1 5CO | O |+ 5V for Control unit 3 ™ O | Final thermal sensor
2 51F O + By rOF | F unijt i 1 IN | i Drive pbwer input
3 | GND GND | |
oUT | ©  Power output
@ 4 BKE O | +5Y for key board ass'y | 28 || | +28v
s | eoa [ 6]+ bvror Bigal A Llowo |1 leno
5 + or Digital A unit . T
- . -1030-00
7 | aND GND .- DC} DF: UNIT IX4B,1{E‘“'.' )
8 |100A | O |+ 10V for Digital A unit ] 1 Eg g ! High voltage for display drive {approx. —40WV)
1 |CA O | Detect terminal for VC, IC meter 2 | }Filamem voltage (or display
2 ICB O | Detect terminal for |C meter @ ° FH 0|
— — 4 | BY 0O |+B5V for Digital C unit
@ 12 gi‘]«g 8] | (F;ﬁDmotur control output 5 | GND GND |
| e — 1 | DIM | |DIMSWOFF : OV
1 A0W I 40V DC inline @ 7 GND GND
@ 2 | 81 | O | Q102 Base 2 | sy 1 lisy
| 3 | BS2 | O QI0) Base @1 |28 | +21V for AVR UNIT
@ T | THM |1 | Thermister TH10T output 2 —C | O |40V for =12V power supply for Control unit
2 18 O | + 18V for thermister TH101 IF UNIT I:X48-.1 430_'0'bi T E—
284 || Q101,102 t -
® | @101, 102 output. 1 [ 101 [0 [IFouTi (8.83MHz)
| FB O |+ 28% for Final unit
| 56 | 5V LINE GND 2 | GND GND
| cG Chassis GND 3 LM | PHOMNE 1N
| FG | O FII;J:L GMND 4 GND GND
. L2 L TTRAS BN o e : (D] 5 | MSL | 1| Mic select signal for ACC2-9 pin
RF UNIT IX44-1660-00]' 6 | anD GND
@ T | ATTI I | ATT SW data, 0, 20dB : H 7 AT | | TX AFSK signal for ACC2-11 pin
2 |ATTZ2 | | | ATT SWdata, 0, 10dB : H 2] GMD GMND
@ 1 GMND GMND 9 REC O_ RX_{S\FSK signal for ACC2-3 pin
2 MK R | __Markers_i_{_;_nal [T_OOkHzJ s @ 1 MIC | Mic input
@ 1 | ATV | | | Bias for ANT switching (TX : H) 2 | GND GND B -
2 | RV | RX 15V 1 WV O | MIC GAIN VR
N
1 | =R% O | RW (RX : 158V} for IF unit @ 2 . MY G Mic [ine GND
2 AGC | | | AGC voltage for RF AGC circuit /'3 | SFT | QO |To PROC-OUT VR {SS5B, FSK mode TX : 15V}
@378 |o |8 {TX : 2.1V) for IF unit |4 | PRL | I |PROC-OUT VR (DC!
4 T O | TV {TX : 15V} for IF unit 1 TBK | TX 16V
1 | GND GND 2 =12 |1 | =12v
()| 2 | PC | I |Powercontrol (Q3 GAIN control) (#)| 3 CcR3 | O |CR3for SIDE TONE (100kHz)
3 TRQ | AT STBY signal (03 GAIN DOWN} 4 GMND GMND
1 Tven o Ine o 5  CWG | O |CWG for Control unit, CW mode : OV
2 TE || T - +18Y, Rx . =12V 1 T || TX meter amp
3 18 || +18Vv @ 2 MA O | AM, SSB mode : 16Y
4 NC NC 3 | SSB O | MOD data for SW unit (A), SSB mode : 15V
B | TV |1 |TX:+15V 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 | @ | TX IF for SSB, F5K, AM monitor {8.83MHz)
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Terminal Terminal F ' Terminal Terminal Function
] rmi uncti
No. Narme III,-"O sfminas FuUnetion No. Name [”O B - )
|1 [ NGT | 1 [Noise blanker gate input o 1 | FsB | O | FSK mode data, FSK : 16V
|2 NBB | O |+ B for Noise blanker circuit 2 | GND GND
® 3 GMND GMND 3 AFS | | AFSK modulate signal (2290/2125Hz)
4 | NA O |IF output for Noise blanker T TIF | O | TX IF signal (45.06MHz) B
1 GMND GMND RIF I RX 1st IF signal {45.05MHz)
|2 | BIF | 1_|+5V HET | | | HET (36.22MHz)
1 1 USB | O | USB,CW,AM, FM, TUNE : H CAR 1 PLL UNIT {X50-2020-00) ]
@ 2 LSB @] LSB, FSK : H f shift 1 DAD ”O
3 5Y Q + 5% for CAR unit 2 DA O
4 | 18Y | O +15V for CAR UNIT _ @|3 | oaz2 |0 PLL data for CAR1, CAR2
1 | RB | | Bias for RX circuit, RX : 2.1V 4 | DA3 | O
2 | 1BV I +15v 5 | ULT I | Unlock signal
3 TRQ I | AT STBY signal 1 I GND GND
4 FMB | O | FM 18V 1 Made data 2 DAD |
5 | AMB | O | AM: 1BV ! for Control unit 3 DA1 | PLL data
1 GMD GMND @ 4 DAz |
2 | CRO | I |Carrier for TX CW, FM (8.83MHz) 5 DA3 | |
1 usG || USB KEY E 5} CLZ | Data clock for [C8
2 LSG | LSBE KEY 7 CL1 | Data clock for 1C9
3 F5G I FSK KEY CEV Gl 8 CLO | Data__clock for 1_9_1_9
| 4 AMG | AM KEY : 1 GND GMND
2|5 | FMG 1 |FMKEY @ 2 | 117 || |117MHz from CAR unit
B |CWG 1 [CWKEY 1| FMM | || FM modulate signal
7 WM I WIDE/NAR & IF Filter switching data 2 | aND GND
8 | MD2 | | IF Filter switching data [@ 3 154 1| +15v
9 MD1 | IF Filter switching data h 4 UL O | PLL unlock signal
1 T | TX 18V | B 5 | + BY
@ 2| FY 1 RXeIey 1 | KFS | I | RTTY KEY signal, KEY DOWN : L
3 T8 | | | Low voltage for TX circuit 2 | GND GND
4 AGCO i AGC output for RF unit RF AGC B 3 | MKR | O | 100kHz marker signal output
11 Cvl O | DC for CAR VR, CW, AM mode TX ; 15V "‘—) 4 MKG MNC -
2 Cw2 | CAR VA output 5 GMD GMD
1 M | 0 | Meter outpur 6 MKS Marker ON : L, Normally : H ]
@ 2 NAF O | DC for AGC SW, S5B, FSK, CW mode : 15V 1 AFS O | AFSK signal (2290/2125Hz)
3 | AGS | | |AGCSLOW : 15V, Normally : —12V @] 2  onp NC
4 AGO | AGC OFF . 16V 3 FSB | FSK mode data, FSK : 15Y
1 FhI O | FMIF (455kHz) @ 1 10 O | 10MHz for CAR unit
2 GMND GMND 2 GMD GMND
@ ND | |
3 GND | GND 1 TCB | Power supply for 1C18
4 NG2 | .:_Noise gate |:3rc_1__MIX] control sign&_z_l _for NB2 @ 2 vC2 | O | Control voltage for RF unit VCO3
@ 1 GND GND . . 3 GMND GMD
2 | CRZ | | |CAR2input [8:285MH7) 4 V€1 | O | Control voltage for RF unit VCOT, 2
1 GND GND 1 GMND | GND
__2_ | CR1 | | |CARI1 input [48BkHz) ] @ 2 | PLE | | | Datalatch for IC17
1 | PRS | | |SSB mode PROC SW ON @ 15V 3 | CL3 | | |Clock forIC17
@ 2 PRM (o} | PROC meter | 4. 1 PLD_ | ) PLL data 1C17 :
3 MW G GMND | HET O | HET for RF unit (36.22MHz)
B 4 MW 2 | MIC G%IN!PROC-IN VR i VCO | Qutput signal of RF unit,VCOT.Zand_S
"1 | GhD GND o LPF UNIT (X51-1330-00)
.___..?_ 102 | O | IF OUT 2 (100kHz) 1 | vSF | O |Forward detect for SWR
1 GND GND 2 | GND GND
2 CR4 | O | CAR4 for SIDE TONE {99.2kHz} @ 3 VSR 0 Reverse detect for SWR
@) 3 |MUT | I | SQL MUT signal, Muting : H 4 | GND | GND
© 4 | FMV | | | FM Detector signal ®! 1 |anT |0 LPF unit output
5 | GND GND . - @| 1 | GND GND
1 | APO | CW mode AR TUNE OFF : 15V ! 2 ¥V R ] X_VEF?TERlein
| ' | R
2 | APB 1] CWmode AF TUNE ON - 15V "1 | TxC [0 |TX control for Final unit, TX : 15V
3 | AP4 O | AF TUNE VR |
2l aps | (4) 2 |GND GND
@ 5 AP1 | O }CW PITCH VR |3 TH | | Final thermal sensor
6 AP3 | | |AFTUNE VR 1wz
7 NTH | MNOTCH VR @ 2 LFPO | LPF band data
8 CwWP | |CWPITCHVR 8 | LP1 ||
1 AVI O | AF GAIN VR 1 Lle] O | Fan control
@i 2 AVG GMND @ 2 GND GMND
2?3 | GND | GND |
4 | RFG | O | RF GAIN VR |
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Terminal . )
No. Name |1/0 Terminal Function
1 21B ||+ 21V for AVR unit
@ 2 28 ||+ 28V
3 T | TX 16V
4 BTP O |PROTECTION signal (H : TX OFF)
IN_ | | |LPF unitinput ]
) CONTROL UNIT {X53-1 4_20-11]'
1 Tven |1 Inc
2 | TB | O |TBfor RF unit, TX: 2.1V
(1)| 3 | GND | GND
4 TV | O | TV for RF unit, TX 1 156V
5 18 O |+ 18V for RF unit
1 TRQ | | | AT STBY signal, TUNE : Power down
@ 2 16B | O |+ 15V for AT unit
3 21B O |+ 21V for AT unit
4 ™ o TV for AT unit B
1 GMND GMND
@ 2 28C | + 28V
3 218 O |+ 21V for AVR unit
4 | 0T || [+21v _
@ 1 EX2 For REMOTE connector,
2 EX1 TX : Connecto to EX1, EX2
1 8C + 8V for SW unit (L)
G| 2 | ™Y TIMER SW ON : OV
3 | GND GND B
@ 1 RV O | RV for RF unit, TX : 15V
2 | ATV | O | ANT switching output for RF unit {TX : H)
@ 1 | ATO | I |NC
2 | WRC I INC
‘1 | GND GND
2 VSF | Forward detect for SWR
3 GND GMND
4 i VSR I Reverse detect for SWR
5 | BTP | IPrO'tection input
6 | TV | O |TVfor LPF unit, TX : 15V
7 | 28 | O |+28Vfor LPF unit
2] 218 O |+ 21V for LPF unit
1 GND GMND
2 TRQ | O | AT STBY signal for RF unit
1 158 O |+ 15V for IF unit
i 2 | TBK | O | TBK for IF unit, TX : 16V
3 RB O | RB for IF unit, RX : 2.1V
4 —12 O | —12V for IF unit -
1 —12 | O =12V for SW unit
2 | TRQ | O |ATSTBY signal for SW unit
(D3 | Pco | 1 |TRQH: H, Normally : =12V
4 | PCI | E'F‘
5 | PC2 o |/ ower control VR
1 | ALC | O |ALC for IF unit
2 | GMND GMND
1 lvem | o |ve meter
|2 | ALM | O |ALC meter
@ 3 ICM 0O | 1C meter
4 GND | GMND
5 SWR | O | SWR meter
| |6 | PWR | O | POWER meter -
1 GMND GMND
2 VX2 I YVOX GAIN VR
1| N 'NC
@ 2 ISW | O | SWR voltage for AT unit
3 | GND GND

Terminal i .
T Terminal Function
No. Name | 1/O _
1 RRL | | Connect 1o TV When remote
2 RLT | O | T¥ : GND, Normally : OPEN [ plug IN
3 TV O | TX 15V
@ 4 RaL | ALC input
5 KAL || ALC input
5] XRL | O | Relay control } X. VERTER -
1 BLK i | Dial click blanking pulse
2 —C || =40V for =12V power supply
@ 3 218 O | + 21V for DC-DC unit
4 BZ | | Buzzer pulse
5 | DST | | | BAND data for TX.OFF
: 1 UL O | PLL uniock signal for Digital B unit
2 TR 0O | TR [T)_(_ : 16V} for Digital B unit
1 | NG1 | O | Noisc blanker gate
2 | NBB | | + B for noise blanker circuit
3 GND GMND
4 NA || IF for noise blanker {8 83MHz)
1 158 | | + 16V
2 | NB2 | I | NB2Sw
3 NB1 | NB1 SW ]
1 UL | | Unlock signal (L : TX.OFF})
@ 2 154 0O |+ 15V for PLL unit
3 5 Q | +5V for PLL unit
4 _!__GND | GND
1 | DLY O DLAY VR
@2)| 2 | VXC | O | ANTIVOX VR
3 Wit | O +15VY for SWunit B
@ 1 GND GND
2 5CO | + 5V e T e T ——
@ 1 NGZ | O NBZ blanking signal
2  GND Gvpoo
@ 1 | GND | GND
| 2 | MON | | | TX IF for SSB, FSK, AM monitor (8.83MHz)
@ 1 168 O | + 15V for SW unit
2 MS | Power supply for monitor circuit
1 ) | | SEND or PTT switch data (L : TX)
@ 2 FEBK | | CW mode FULL/SEMI SW FULL : 15V
3 V31 | AM, S5B mode VOX SW ON : 15V
4 W52 | CW mode VOX SW ON @ 15V ]
1 MUT | O | SQL MUT signal (Muting : H)
2 AMB | AM mode data, AM : 15V
3 | CWG | | | CW mode data, CW : OV
4 FIMB | FM mode data, FM @ 15V
5 | TRQ | O | AT STBY signal for |F unit
1 | 801 0O | SQL VR output
2 302 | SQL VR input
1  GND GND
2  CRO | | CARQ for SSB, FSK, AM monitor (8.83MHz)
@ T ANY | ANTI VOX VR
2 | GND GND
&) 1 | FMC | | | FM MIC GAIN VR
2 | MVG | GND
@ 1 FMM | O | FM Mic amp
|~ 2 |GND | |GND
i 1 | FIN | | | FM IF input (455kHz)
2 GND GND
1 CR4 | | CARA4 for side tone (99.2kHz)
) 2 | GND | GND
3 GMND ' GMND
4 CR3 I CAR3 for side tone {100k Hz)
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Terminal i . Terminal . )
Terminal Function Terminal Function
| No. Name |1/0 _ | No. Name |1/0
1 SP1 O | Audio signal for REMOTE 1pin |' 1 oAD | O
2 | GND GMND 2 DA 0 PLL data for PLL, CAR unit
3 GMND GMD 3 DAZ 0
4 | SP2 | O | Audio signal for EXT. SP 4 | PLD | O |PLL datafor PLL unit 1C17
5 KEY | KEY UP : H, Normally : L 5 PLE 0O | Data latch for PLL unit 1C17
6 | STK | I | KEY DOWN : L, Normally @ H (5) 6 | CL3 | O |Clock for PLL unit IC17
1 | ave 1 | AFGAIN VR - | 7 | CL2 | O |Clock for PLL unit IC8
3D 5 | ava | GND 8 | CL1 | O |Clock for PLL unit 1C9
1| sP2 | 1 | Audio signal from PHONE ' 190 5;03 8 S'LOE‘;‘OFELL#EE'Téif _
2 | anp | GND B e oo ata for , unit
3 | Ghe GND 1 H LOPE HIGH
4 | sP1 Audio signal from PHONE _ SH | O |SLO cut
T - — @ 2 SL | O |SLOPE LOW cut Code select data
@ 1 VO I WS-1 {option) voice signal 5 VB | 0 |veT
2 GMND GND - — -
— @1 1 CL4 | O |PLL clock for CAR1T {458kHz)
@ | GNP | GND 2 | cL5 | 0 |PLL clock for CARZ (9.285MHz)
2 Frny | O | FM delector output | —
1 - 3 — 11 BZ | O | Buzzer pulse
@ 1 ICB | Deiect Eerm!nial for 1C meter .@' 2 DST | O ! BAND data
2 |CA || Detect terminal for VC, IC meter |~ 3 | BLK O | Dial click blanking pulse
@ 1 AR O | ON AIR LED light on 1 T BIM |1 I DIMSW OFF: oV
2 | GND | |GND _— 2 | SPL QO |SPLIT LED light on
1 8y Q + 8% for W5-1 ﬂDDtiOn) 3 i TX 0O | STBY control
2 | GND GND 4 | veL o |
"""""" | | PMain VCO select si
B oS || REMOTE 4 pin, EXT. STRY @ 5 | veM O } ain W CO selact signal
o DIGITAL A UNIT (X54-1830-00) 6 ! MDD | O .
| 1 lLock | o [F.LOCK segment data ; mg; 8 | (MODE LED light ON
2 SC O | Scale display data |
3 G5 0 9 | WN O | WIDE, NAR data, NAR 1 H
4 G4 0] 10 | GND GnD o _
5 G3 | O .@ 1 | ATS | O | AT start pulse
@ 5] G2 0 2 | GND | GMND S
7 G1 O . 1 RC | O |RITCLEAR pulse
€] dat |
I8 ] o ’L‘ rid data 2 CN | O | Multiplex control data for switches
] G10 9] i @ 3 SLD 0
10 . © 4 sL11 0 Multiplex select data Tor switches
1| G7 |0 5 52 o p for swi
12 | G6 o) 51 5L3 o |4
1 B2 |0 | 1 | GND GND
2 B3 |0 2 13 |1
3 B4 O | ~Multiplex segment data 3 | 12 |
@ 4 | BB 8] 4 11 |
5| B6 |O | (2 5 | 10 | 1 | tMultiplex switch data
6 B7 _O_ Qo ] 14 |
1 B1 0O | Segment data DP 7 15 |
|2 BO O | Segment data g | 8 16 |
3| €3 | O |Segmentdata P10 S I O I
@ 4 c2 O | Seament data P9 1 RED 8]
5 Ct | O |Segment data P8 2 RE1 o]
6 | €O | O |SegmentdataP7 o 3 | RB2 | O | [T BPFbanddata
7 [815) O 4 RB3 ]
| t dat trol
8 ¢c7 0 }Segmen ata contre § | HDL | O |HOLD LED light on
1 LP2 (0] | B PSL | O |PG.S LED light an
i 2 LP1 0 LPF BAND data L | 7 MsL O | M.S LED light on
| 3 | LPO O ! se1 | o N
4 |wWRC O NC 2 SE2 0 }LCD display data
5 |WRC O AT BANDdata @ 3 MRQ | O | Data clock for sub u-processor
6 | ATO 0O NC 4 sz | o )
7 | ATO 0 5 SBO 0 }LCD display data
ATI @]
@) 8 | AT AT BAND data 6 |[GND | JGND ]
9 |AT2 1O 1 | GND GND
10 AT 10 @] 2 | 5DA | 1 |+5v
| |3 [10DA | | [+10V
1 Bv O | +5Y for DC-DC unit
@) 2 onND GND
3  DIM | O |DIMdata for DC-DC unit, DIM SW OFF : OV
@ 1 GND GND
2 | ENC | | |Main encoder pulse
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TERMINAL FUNcTION TS-9408

Terminal Terminal Functi Terminal T 5 Terminal Terminal Functi Terminal T inal Functi
- rminal Function erminal Function erminal Function erminal Function
No. |- Name lH’O No. Name |1/0 No Name |1/0
| S i No, Name 1/0 | ; - 2 i
1 | VDD | O |+ BV for photo coupler = 1 Gt 1 158 I |+15V
i 1 3 {
2 | GND | GND ; %T: : m II:JJT((.)EYKEY 2 Gz |1 Grid dat 2 | TRQ | O |ATSTBY signal for Control unit
3 | TXD | O | TX data . 3| g3 |1 ric data 3| TV |1 |TX: 15V
ACCI 3 | LOK | I |F.LOCK KEY @ : IR ]
T RAD | LR et 2 | ser |1 |sPuT kEY 4 | G4 || 1 | TRQ | O |AT STBY signal for Digital B unit
5 CTS I | Clear to SEND 5 - dat ; .
6 | RTS | O | Request to SEND ®)]5 | A |1 |ABKEY SWON: L (2 1 ¢ |1 Sesodan — @2 |5 }ATT. KEY signaj (ATT ON : L)
. z 5 BD I BAND DOWN KEY 1 B | +‘ 5y 3 AS2Z O conflrmat.Jon signal for AT installed.
1| CLK 1O jClock w 7 | BU | I |BAND UPKEY @2 |onp GND - 4 | ATB | O |ATTHRU: 21V
2 | B O | +10V for interface 8 | ATT | |ATT KEY ' 3 HY | | —40V for drive dlspiay _f;_u_be 1 ATE I AT THRU : 21V
3 : RDY I | RADY ] 9 | GND I GND J | 1 BO || Segment data DP @ 2 | TRQ | O [ATSTBY signal for MB control
4 | €D | O | Control data EXT Control . EprPE— - 3 2 | B1 I | Segment data g Mz | Tv |0 | TX: 1BV
5 | ©S o | chip select board {option} T 10 I 10Hz digit display data : :
o B e cArc wopan (7) 2 100 1 1MHz 100kHz switching signai 3 | €O | I |Segmentdata P10 | |4 [ MB |1 |Tuning:14V
7 WR | O Weét 3 | MBO | | Memory bank SW, 2,3 : H @ 4 c1 || Segment data P8 1 | gND GND
'8  GND ne 4 | MB1 | Memory bank SW,1,3: H 5 c2 I | Segment data P8 2 10 o |+10v
(IR bt 2 : GND i 1 B3 | | o ¥ 5] C3 I | Segment data P7 @ 3 5 0 | +5Y
1 RES O | Reset 7 Cc6 | a 14 Q |+14v
2 B2 | sqment o
2 DO 1/O|Dsta0 a s : 10 KEY (BAND! matrix data | |8 | c7 | }Se ament L..tt}!"ll.rLﬂ dala 5 918 1+ 21V
3 D1 |1/O | Data 1 1 a5 | - i
4 BO | 1 28 NC
4 2 8 e 6
) P b i © s | wv |1 wvrey 2| % | ©2 | 26 1 [sa
6 | D4 |1/0 Data4 | (option) 6 | TFS | I |TFSKEY [ oo ©[a| ce |1 Grid data @| 1 | ATV [0 |TX: 18V
7 | D5 [1/0|Datas T A= L ST KEY 4 el as [ 2 | TNQ | O |AT STBY signal for SW unit (L)
8 | D6 |I/O|Data6 8. VAC 17 VOICE KEY 6 | aro || - AT UNIT (B) (X57-1130-00}
9 | b7 [I/O0|Data7 - ; ES? l‘ :E?‘? e i 7 |LOCK | 1 |Segment data F. LOCK ® 1 | ATH | O |AT LED anode
CAR UNIT (X54-1840-00 : A/2) " GG oA A T ik 2 | ATL | | |AT LED cathode
o v i o @)|3 | vB2 | I |Bit2 pfor VBT, SLOPE ®|, | e |4 }Filament voltage for display = AE b £ AT THRU S 21V —
4 VB3 | Bit 3 TUME Lol o )
|2 5V | | +5V g VB4 | Bit 4 1 f O | Segment data @ 2 | TRQ | EAT STBY signal for MB control
3 ULl O | Unlock signal | ’ ENT | ENT KEY - — - 2 |LOCK | O | LOCK display dala 3 TV | ;TX 18V
4 CL4 I | PLL clock for CAR1 {458k Hz) 5 MCE I | MCE KEY } KEY OMN : L 3 FH O | Heater for display tube 4 MB O [Tuning: 14V
5 | DA3 | | | — = il ing 14V
f:l‘\ |3 | NRQ | O |TRQ output far keyboard ass'y @ 4. VRO A @ VF_O A d_lbplw flata ! VB O | Tuning
Qe | DA2 e o o CART CARD i 5 |VFOB| O |VFO B display data @] 2 | GND GND
| 7 | DAl | : & | WIDE |1 "} NARAVIDE S, WIDE : 16V 6 | G10 | O |Grid data No. 10 13 | 218 |0 [+21Vfor AT unit (©)
8 DA | 5 M2 | - q 0 |se L | _
. | grnent data d 1 ATI I |AT IN 18V
9 | CL5 | I |PLL clock for CAR2 (9.285MHz) © ? m; : MODE KEY matrix data 8 | e | O |Segmentdatae an 2 | LED | O |TUNE LED light on
10 | LSB | LSB,FLS: H CARI B | ; 1T 1. T =
' | 1 G99 | O | Griddata No.9 1 21B | + 21V
11 USB | | |USB,CW,AM, FM, TUNE : H [ fshift 8 I RCL | | |RITCLEAR KEY 2 | a8 !0 |Grid data No. 8 o B LBy
7 1 — 9  XIT 1 XITKEY | L ' 5 |1 ]*E
A i e , 10 RIT |  HOLDKEY KEY ON: L S B }Analua digit data @[3 | 10 |1 |+10v
2 CR2 | O | CAR2 for IF unit (455kHz) 11 HLD | | HOLD KEY ’ 4 1 P2 0 | - 4 14 I+ 74V
3 | GND | GMND | | | : "
4 | 117 | 0 | 117MHz for PLL unit 12| PSC | | |PGSKEY . Z ' f,; g Sl uaisue. 7 5 | GND GND )
5§ |GND = |GND |13 MS |1 IMSKEY ®; | m o }Analog digit data @1 e GND
16| 10 |1 |10MHz 1| RC | I |RITCLEARDuUse '8  G6 | O GriddataNo.6 27 AR 1 K SWA el
- GND GND 2 CN | Multiplex control data for switches 9 PI0 | O Analog digit data ; l:\jlﬁ: 8 l
8 | CRO | O | CARO for SSB, FSK AM monitor (8.83MHz) 31 13 |0 10 G5 | O | GriddataNo. 5 Tuning motor control
9 GND GND 4 12 O 3 . | s 3 M2— ] {
Multiplex switch data 11 : P O Analog digit data 4 M2+ 0
/10 | CRO | O | Carrier for TX, CW, FM (8.83MHz) @ g 1; | 8 | 12 |MEMO'| O MEMO display data . ATUNIT
T
‘ 1:12 ' ?:NH? Lo | SEFE; for |F unit (455kHz) 7 S8 S R Do s 1 [ wre | 1 '
l l ' ar 1L i 8 5L2 | Multiplex select data for switchas 21 ¢ 0. jsadmicktdata o
DIGITAL B UNIT (X54-1840-00 : : i + 2 | ATO 1
| - E ( 840-00: B/2) i 9 sLi || |20 G4 | O [CHddata No. 4 (5)| 3 | AT1 | 1 | pAT BAND data
1 GMD ! GMND 10 SLO | 4 P8 @] iAnan,q dinit data L
2 | MET | ) ) — — 5 | G3 | O |GriddataNo. 3 4 | ATZ |
3 | mE2 | }Mam encoder pulse input 1 | GND GND 6 7 0 5 | AT3 |
- E ) Analog digit data — e
4 5v O | +5Y for main encoder @ é 2&2 V. | RIT'encoder pulse 2 =7 P& 0 1 Z21B | +21v
o — T = -1 | RIT encoder pulse 1 | L g A r -
1 | TRQ | I | AT STBY signal, Tuning : H i1 sv [0 1587 for RIT encder '8 | G2 | O |Grid data No. 2 @ie) 2 | GND GND
2 | AS1 0 — 1 - . |9 P5 O | Analog digit data 3 MB I [Tuning : H
3| as2 | }ATT SW data 1 HS I | LCD DATA accept message 10l &1 O | Grid data No. 1 T Twi- | o
4 | ATB | | |ATT-THRU: 21V ® 2 | 8B || |+8V for MIC connector 11| b | O |Segmentdatab 2 | M1+ | 0 | | Magnetic brake relay terminal
g : B e 3 | BC I 5V 12| = O |~ (minus) display data 3 | M2— | O [for AT tune finish
1 GMND GMND 4 GND GND | s : |
2 17 (8] - S —] SRR | 5C | O | Scale display dala 4 M2+ | O
3 16 o ) . @ 1T 1 GND | | GND | 2 a | O |Segmentdataa
a4 15 o Multiplex switch data | ~"| 2 | ENC | O | Main encoder pulse output @ 3 DF O | Dot display data
5 | 14 0 i DIGITAL C UNIT (X54-1850-00} 4 FG = O |Heater for display tube @
T WL 1711 Unioek signal [+ T8 |1 5 | RIT O |RITdisplay data
2 | TR |1 [TX:15V e B 2| B3 |1 KW 00, (IR, _X_';_F‘SP'E‘V _‘;*(’:7 T ;
1 MU I | MICUP @ i Bg i Multiplex segment data - AT UNIT {B}—{i- )
@ 2 MD | MIC DOWN ) B |1 GMND ’ GMD
| 3 | 8C | O |+8Y for MIC connector 2 Sg " : ﬁ)| 2 | ATS | | | AT start pulse
| 1
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TS-940S
AT-940 (ANTENNA TUNER)

DISASSEMBLY

Screw x 4
(NO9-0041-05) Mounting hardware
A / y Tapping screw x 4
r“' (NB87-3006-46)
“ariable cap. x 2
{CD2-0022-05)
EAEs
hMechanism ass'y e
(D40-0625-15) iy :
:?f—' ey (C}
30-00)
Tapping screw x 6 Tapping screw x 4
{NB7-3006-48) {NB7-3006-46)
- Al Shielding plate .
Tapping screw x 4 i )
(NB87-3012-46) Hex. nut x 2
\ N10-2030-4
iy
AT unit (A) [ '

(X57-1130-00)—| Insulating plate

(FZD-OO?S_—OS}

e ANVRIC

~ (HPCTB12H)

- Insulating washer
B (F28-0014-05}

5 Tapping scrow

1 [NB7-3006-41)

! AVRIC

AT unit {B) \

(X57-1130-00) | {#PC7805H}

Tapping screw x 4
(N87-3012-48)

Shielding case Pan head screw x 2

{N30-3070-41)

Downloaded from www.g7syw.com

AT-940 (ANTENNA TUNER)/S0-1 (STANDARD OSCILLATOR UNIT)

AT-940 PACKING
Bulfer B
Instruction mamual {BB0-8007-00) (H12-1379-14)

Warranty card (B46-0411-10)

Bag
(H25-0188-04)

Buffer A
(H12-1378-14)

AT unit

{X57-1130-08)

Protective bag (H25-0029-04)
Self tapping screw x 4 {(N87-3006-48)

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)

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

SO-1 SPECIFICATIONS

50-1 PARTS LlST N New parts
Oscillating frequency . . . . ................ 20MHz Parts No. | ks Description Flaf, No.
Frequency stability {long period) . . .. .. +1x10°%/Year B50-3992:00 N | Instruction manual
Temperature stability ... .. +5x 107 (—10°C ~ +50°C)
Adjustable frequency range . . .. .. .. More than * 60Hz H25-0023-04 Protective bag
Qutput . .. .. ... . ... ... More then 0dBm at 50§2
Weight .. .. ... ... . 2bg

SO-1 ADJUSTMENT

Required f-counter frequency stability {ageing rate) : Better than 2 x 10°8 /day
The f-counter must be preheated enough before use.

PARTS LIST
FARTS WO.. NOTE NAWE & DESCRIPTION . aTvy] REFERENCE NO.
BLA-0415-00

WARRANTY CARD K

Measurement | Adjustment

© Method

Specification/Remarks

850-8007-00

MANLAL

018804

NB7-3008-46" K
NB7-3012-46 T

Hi2-1378-14 " BUFFERCAD
H12-1379-14 BUFFERC(BEY
H25-0027-04 BAG
|H25-0103-04 BAG

APPING SCREW  M3X12 E

|¥57-1130-09 Na|] AT UNIT B N

104

Itermn Condition Test
. equipment | Unit | Terminal| Unit Part
Reference 1) FREQ : 10,000.0kHz f. counter |Rear ANT
frequency MODE ; USB panel
oscillotor CAL : ON Osillo- EXT.SP
Connect reference signal scope
| output of the f-counter to SP
| ANT terminal.

S50-1 Poten- | Receive reference Oscilloscope wave

NG

{PLL) |tiome- |signal and marker
ter signal, then adjust
50 that the AF audio
signal becomes the |
same tone.

SP-940 (SPEAKER)

SPECIFICATIONS SCHEMATIC DIAGRAM
Speaker used: 10 cm dia. r--—TT-T-7—TT—777 a IN PUT
| |
Rated Input: 1.5 Watts . i
| - A B =
Impedance: 81 Lo Mmoo e e
Frequency response: 160 Hz to 8kHz, N PUT : I;_', &'_'3 5 ‘&%—! ! _ out
Filter cut-off frequency, | T ' 'To' LINE: OU
Low: 430Hz, —3dB. | |3 b — a4
HIGH 1: 2.3 kHz, —3dB. ! ‘ 55 | i o-* L eyur  TILTERS
HIGH 2: 1.0kHz, ~3dB. } - N 0% HIGH |
HIGH 1+ HIGH 2: 730Hz, —3dB. - Lﬁ . | | - —
Filter attenuation: —6dB/oct. HIGH 1 L;”?' 21 5 ! l : 74
Dimensions: W 180 mm (7-1/16") : _ | o Faloo 7 Eé)___, v PHONES HIGH 2
H 140 mm (5-1/2") N j« R S - e
D 288 mm (11-1/3") LRI o) S NS
MNet weight: 1.9 kg. (4.2 Ibs.) | L I e LOW
Accessories furnished: Speaker cord, 1pc. : "_(L—Li% : | |
{E14-0101-05) Low | “‘Lﬁ}_oa B R ’ 1 - o SPEAKER
1 pin plug, 2 pcs. | &4 e | ) _ 80
X g i I
(E20-1610-05}) L _ L79-0492-05
PARTS LIST
PARTS NC.  |NOTE NAWE & DESCRIFTION [ &T¥]  REFERENCE NO.
; | E
AD1-0990-03 | N=| METALLIC CASE UPPER [

AD1-0991-02

A

SP GRILE

M=| METALLIC CASE BOTTOM

| BO4=0404=-03 e S
[BLO-3577-04 MN*| MODEL MWAME PLATE
B43-1047-04 M#| BADGE KENWODD
B&43-1048-04 MNx| BADGE TRIO
BL6-04T DET|TWARFANTV CARD.
BS0-B0O INSTRUCTION MANUAL . -

E11-0404-05

CEOLBWAEL7ONM |

ELECTRD NONPOLE

PHONE JACK

E13~
e

a

0101-05

EZT=04 6005 ©

RCA PLUG
PUSH.TERMINAL: =

[E30-1711-15
E40-0373-05

SP CABLE
MINI COMNECTOR

FACKING
PACKING
BACKING.

G53-0518-04

G533-05320-04

[ PACKING

|
| PACKING

H1Z=0500

=03

CARTDN:
BUFFER.

HZ0-0276-03
H25-0049-03

BROTECTION COVER T
BAG i

._.R E_A R_ s LD L
CFRONTCOUT SIDE)
FRONTC INSIDE)

VINYL TIE

PUSH KNOB _INPUT A/B

_ PUSH KNOB

©OFTLTER

'-fILfER e

N30-4010-46
N35-3006-41

FAN HD SCREW
BIND SCREW

MLK10
M3Ké

CNBY=3008-41 o

© TAPPING SCREW _

M3IKE o o

NB7-4008-46 L TAPRING*SCREW & Maxg &,

NB7Z6010-471 TTAPPING SCREM - M&NIO0 & = 2

[N89-3006-45 BIND TAPPING SCREW M3Xé 2

IN89-3008-45 BIND TAPPIHG SCREW M3XB 2

'RE1LAB30BR2J [CMETAL FILM ~ ~ &.7 0AM 20 S| R R e T
546-3436505 PUSH SWITCH s 1

'522-3405-05 PUSH SWITCH [

T07-0222-05 SPEAKER 1
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