-94038

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

HF TRANSCEIVER

CONTENTS
CIRCUIT DESCRIPTION . ... .. 2 DIGITAL A UNIT {X54-1830-00) . . . ... ...... 100
SEMICONDUCTOR DATA . . .. ..., 35 DIGITAL B UNIT (X54-1840-00) (B/2) . .. .....100
PARTS LIST ... e 43 DIGITAL C UNIT (X54-1850-00) . . .. ........ 100
DISASSEMBLY . .. .. .. e 62 SW UNIT {(P) {(J25-3356-04) . . ... . .......... 100
PACKING . . ... e e e, 66 SWUNIT (X41-1600-00) . .. ... . ... .. ...... 102
ADJUSTMENT . . ... i e 67 AVR UNIT (X43-1800-00) .. ... inen.. 102
LEVELDIAGRAM . .. ..... .. ... 82 DC-DC UNIT {X46-1030-00) ... ............ 102
TERMINAL FUNCTION . .. .. ... . .. 83 RIT ENCODER UNIT {X54-1690-01) ... ...... 102
PC BOARD VIEWS/CIRCUIT DIAGRAMS MAIN ENCODER ASS'Y (W02-0328-10) ... .... 102
RF UNIT (X44-1660-00} . . .. ... oo ao SCHEMATICDIAGRAM . . .. .. .. .. .. ... 103
100W FINAL UNIT (X45-1400-00) . . .. .. .. ... 90 AT-940 (ANTENNA TUNER) ................ 104
LPF UNIT (XB51-1330-00) .. .. ..o ... . 90 SO-1 (STANDARD OSCILLATOR UNIT) ........ 104
IF UNIT {X48-1430-00) ... ... ..., 92 SP-940 (SPEAKER) . . oo v ittt i e 104
CONTROL UNIT {Xb3-1420-11} . .......... . 94 VS-1 (VOICE SYNTHESIZER UNIT) .. ... ...... 106
PLL UNIT {X50-2020-00) . . ... oo ... 96 BLOCK DIAGRAM . ..ottt e et e e e 107
CAR UNIT (X54-1840-00) (A/2) ... ... ... .. 96 SPECIFICATIONS .. .. ... ... BACK COVER

AT UNIT {XB7-1130-00) . ..o oo oo e . 98



' TS-940S SPECIFICATIONS

[General]

Transmitter Fraquancy :
Ramga .. ......... i e a e = ae s 180mBand 1.8-2.0MHz

80rm Barnd 3.5—4.0MHzZ
&0 Band 7.0-7 3NHz
30m Band 10.1—-10.15MHz {10.0MHz W)
Z20m Band 14.0-14 35MHz
17m Band 1B.0EBE—18.168MHz
1am Band 21.0-21.45MHz
12m Band 24,8924 G0MHz
10m Band 28.0—-28.7MHz

Receivar Froaquency :

ARange ......... e et aeaamaa ... 1B0kHz—30MHz
Mode............. e e e e AINIUSE, LSB], A1 CW], F1 (FSK}, AZ [AM), F3 (FM)
Frequency Stability . . ... v . oo v v innnnn.. +10 % 107 [0°C—+B0°C)

Antenna | mpedance with AT-240 antenna tuner . , . b0&
20—1508 (Transmission only)

Power Requirement . ... ... e e e e e ... 12002200240 VAC, B3/E0Hz

Powsar disgipation . . . . .. . ... ....... . =« Max. B10W during transmission, 80W during reception
Grounding. . . .. .. ... c b s s s ame e aaa MNeglive '
Dimensions .. ......cc0000020022:. o v WADT x H14T » D350mm

Wd08 » H' 54 x D420mm (Prajections Inc.

W1G60.4 x HBE.4 » D140 inch

WI163.6 x HE1.6 x D168 inch (Projeclions Inc,)
Waight . . .. ... .. ... ....... C e e s e« With antenna tuner : Approx. 20kg

Without antenna tuner ; Approx. 18,5kg

[Transmitter]
Rated Final Powerlnput . ... ... .. f e n e s 2BOW U1B0—15m bands in S5B, CW, FSK, Fi)
280W {10m Band in 5582, CW, FSK, FM]
T40W {in ah)
Modulation . .. ... .......... s e s s e .n 556 Balanced, FM ; Reactance, AM . Low [avel
Maximum Frequency Deaviation . ... ........ =bkHz
RTTY Shift . . .. ... .. e i 0] o Vi
Carrier Suppression . .. ....... v s s s . s —A0dB crless {in CW)
Unwanted Sideband Suppression . . ... ... . ... Better than 50dB [with 1.BkHz modulation)
Third Harmonic Modulation Distortion . . .. . ... —31dB or less (basad on single tone output)
Microphone Impedance .. . .. .. «« 1« .. oO08-EOKE
Frequency Response , . . . . ... ... oo v ua . A00—-2600Hz at —6dB in 55B
[Receiver]
eI - . . . L L L it e e e e Cadrunle conversion Tor SSB, W, AM, FSK, Triple conversion for Fi
intarmadiate Frequencies . . . .. .. ... ...... 151 |F : 45,05MHz, 2nd IF : 8 83MHz
Jrd |F ; 45BkHz, 4th IF ; 100kHz
Sensitivity :
150kHz—500kHz . . ... ..... cew e s e s 102BS/N 10dBu 1TuNE ar dess in 558, CWand Fsk
13dB S/W 10dBu 110k} or less
BOKHz=T1BMHZ ., . . .. .« o ot s v v v n s v 104B S/M 12dBu (S ar less in SSB, CWand FSK
: : 1048 /N 30dBu (32 or less in AN
18MHz—30MHz . ........ ....... . . 10dB 5/M —14dBy (0.2u") or less in S5B, CWand FSK
10dB S/M BdBu {2uV] or l2ss in AM
12dB SINAD —6dBu 10.5uv ) or lzss in FM
Squelch Sansitivity . . . . .. .« -« o it e —10dBu {D.32uV) or |ass
Image Ratio . . ... .. ... e s b s e ma s BOdB ar more in 1.8—30MHz
IF Rejection .. ........ i r ot s e e m e aa s F0dB ar more in 1.8—30MHzZ
Selectivity :
(SSE,CW, AM (N), FSK) . .. ... e e e e 24kHz or mare/—-68d8, 3.6kHZ or less/—60dBE
AM (Wl ..... e a e e m e aeaaaeas —6kHz ar mare/—64E, 18kHz or tess/—50dB
(FM} ... ......... e b e e e e e 12kHz or mare/—E6dB, 24kHz or |ass/—80dB
Variabia Ranga with S85B filter :
(SSBSlopaTumdl . ...« oo vrmmennnns High-cut - 1800Hz ar mora, Low -cut : 700Hz ar more without 358 filter
W VBT . .. .t s s s s s s s e s maen .. BOOHZ-24kHz variable continuously
RIT/XIT Variable Range . . .. ............ £3099kHz
Motch Filter Attenation . . .. .. e s anen e - 40dE or more
AudioOutput. . . . ... . it i i ottt e e .« 1.BW {at B ohm load/10% distortion)
Audiologd Impadanca . . . ... ... ... ... .. & ohms

Mete : Circuits and ratings subject to change without notice due to developments in lechnology.



TS-9408
CIRCUITD

ESCRIPTION

Model
T TS-940S TS-94X REF"
Item e o | |
| DISTINATION [ K1 K2 [ M1 vz [ 71 D12 Twr Twe [ x1 Txe
CODE 11 +' 12 | 21 rzz |51 B2 | 8] ! 62 | 71 @ 72
ATD40 W  w/o | W w/o | w 'wio| w ‘wjo w 'w/o| w:with WO : without
AC INPUT 120V 220V 240V 220V | 240V Selectable. 120—220—240V
BRAND NAME KENWOOD TRIO KENWOOD

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

Table 1

Frequency configuration

The T5940 is gquadruple 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.

455k He DISCRI

CAR 2-\VCO-fIN-THET) 1

QIRFI  (IF} Q4 5(1F}

a7 siFl \ Q12(IF)  100KHz

FRX MIX1 45.05MHz RX MIX2 Rx W X3
fing
i L
3 I

N ivi

RX MixXa MNOTCH

F

DET

fVCOo FHET fecaR 2 ;fmﬂ 1-| (386K Hz)  AM o
: - 558 LAR 3 FM
A X [vco-fin] | VCO-f IN-THET | P
A
FSK fcar 3
. fCAR 1
A4 BE30KHz 455K Hz AES
L ;"EEDD:H HET CARD . \ / CARD _— ! CART gngggmz
K Haz 75 OBM 2 3B, 22MHz 8B30KH: P OZ85KHz | (455 KHz) MR K
~3MHz 21277 KHz

F i
T
O‘O z=
L

Sl

Q1,2 45 05MHz Q&0 E1(IF) TX MIX1
T Mgz (TX-IF} Tx MIX2

: 3y =sB
o ro—-i Lol Lo
Q44 45{IF} B.M,

FSK

L

CAR3

ARX OUTPUT

CW PITCH
(99.2KHz}

O

CAR4

CW . AM FM 100#Hz
5B S8 5KH=z
LSB,FSK 101 5KHz

DT30F)

HEEB
A

I—4 MIC INPUT

Fig. 1 TS-9408 signal channel

Fig. 1 shows the frequency configuration of the signal
channels as both a transmitter and a recejver. 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 MIX1 is fyce' the
local oscillator input of BX MIX2 is fHET* the local oscil-
lator input of RX MIX3 s fTCARZ and the local oscillalor
input of RX MIX4 is f{CAR1 — fCARZ.

When the receiver output tone frequency by fIN is zerc
beat (namely, at zero to the SSB signal with a carrier point
of fIN), the relationship between these signals is expressed

by the following equation.

-

[f{:.ﬂ.HE - ‘![ (fyco—fin) — fHET} — (frap: = foaq:) = frars

LS -

-
WX 1
¥ : 4
MIX 2
% v —t
MIX 3

A Y

MIX4
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CIRCUIT DESCRIPTION

The eguation is arranged as Tollows.
fIN=fvCO — fHET + fCAR1 —fCAR2 ........ {1)

The term fCARS3I is eliminated as it is not related to 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 frequencies generated
are now examined for each loop.

In WV COO l‘fq ]
fucm=2 oTs
NO 500
- f‘“'m“:ﬁ'gg{j R e LT T R P PR RE P (2-;,
In VCO1 -1—--f _
fuccr 4 C0°
N1 B0
" — N1 Ty ss s s s s ama s EEEE A a E P e b A A A BB R R AN R R R R RS E R Rk
fyoor= 2000 faTo (3)
In VCOZ fyene +fecns feoor
fycos -+ 0 ~300 _E-fsm
N2 - BOD
o N2 fugol _fucos _fucos
Cofyror= 7000 forp=+ 00 0 0 (4)
in VCO3 fyocor | o 1o
_@nu-}-f:;ufS—fsr_. fycos 3 fan
N3 20
. _160—N3 fyC02 e,
S fvcoa= 0 foro+ 0 (5]

In VCO4 fucoa_ fop
N4 1800

. = Nq- e F o s rrTamsrrE T T EE b ddaE EE R EAdda R EEaEE R EEE R i
fuooe = 1800 fe (6)

INVCO5  fucos_ fun
' N6 — 1800

NS4, 7

-----------------------------------------------------

. f|r~1=(_.

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

_{160—N3 | N2 NT YL
f”“—( 40 +1mun+znnnnm)f5 :
N4 N8 g
180000 "~ Tgag00 08!
— fmn o — NU B O Pt dmE NN E AN N R E L4 d gL a4 A r bk kA d iR R an Q'
fheT = fvcco= 1000 fs 19/
fra —1 .f-.,m,—_mq.'__.qu ...................................... -‘m‘l
00 Y T 180000 ¢
Ve 1 NB .
f”“':_E feTo 100 fw::.l:—rz fa o 180000 fusg ARl
frazo=foape —foar
_ Vs N5 . N4 -
21"~ 750000 ' ~7googg “for 12

Theraefore, the term "fIN' of eguation (1) is re-written as
follows.
160—N3 , N2 N1 NO

20 70000 T 2000005 ~ 7000 [T T 13

As shown in eguation (13), the receiver frequency is deter-
mined only by the reference fSTD and the dividing ratio
NO—MN3. This shows the following.

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

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

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

Nb, fCP and B change.

The accuracy of the reference crystal oscillator used in the
TS-940 is 10PPM {-10 ~ +50°C). It is 0.BPPM (-10 ~
+ 50°C) when the optional TCXO (Temperature Compen-
sated Crystal Oscillator) SO-1 is used.

According to 1 and 2, the overall accuracy of the T5-040 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 TS940 has variable band-
width functions such as VBT and slope tuning controlled
by the microprocessor, which operates N4 and NG, At the
same time, the TS840 sets the carrier point by making fine
adjustment of fCP and adjusts the initial setting of VBT by
making fine adjustment of fvB.
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The receiver frequency in SSB mode has been described.
In other maodes or when used as a transmitter, likewise,
the frequency is determined by the reference fSTD and

VD

CIRCUIT DESCRIPTION

I

1/2f8TD

1/2F8TD - 1/500

3.78TD

20MHz

HET CAR O CARZ CAR1
4 fi i
CAR 4
MIX2
CAR r
CAR ®—< 112 £STD
1/100
V04
142 f8TD 1/M4a
PLL PLL F}
M1 X1 D4
(5K
1/1800
V02
1/1800
D2
120K} B E— 1M1
fcp
. 1 .
VCO Ve
PO
-— 1/500 .
110K ) ' i
= 1/4 F8TD
f5TD 1/2fSTD 1/4 f8TD
[ A i 4
x4 I ? 1710 b—» MKR
sTD. OSC
1 1 1/436 . AFS
—[ 12 : 5 175
FSK KEY

dividing ratio.

The display frequencies are as shown in the following table.

-

Fig. 2 TS-940S PLL channel

Transmission carrier frequency

| IF filter center frequency

USB, LSB | Carrier point frequency
CW
AM, FM
FSK Space transmittar frequency

Table 2 Display frequency in each mode
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CIRCUIT DESCRIPTION

In CW mode, the T5-940 receiving pitch can he changed to
the required freguency while Lhe 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, 11 is thus pessible to immediately zero-
heat by receiving the desired signal at the same pitch as the
side tone. FSK transmission is executad in L5SB mode. The
audio signal made by dividing the reference frequeoncy

— IS—ED -~ _‘—.__1 e Al
{space = 8790 2.2936kHz, mark = 9400 2.14277kHz} is

used as the AFSK {Audio Frequency Shift Keyina) signal,

fSTD  20MH»

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/
2.1277kHr passes- through the center of the IF filter. The
FyCO1 s shifted, since the display frequency is the space
transmitter frequency. {The dividing ratio N1 is shifted.)
FM transmission is obtained in thig system by modutating
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 QiMHzEACP
fvB OMHz2AVE

Dividing ratio
NO 18711
N 10000- 10929

ACP = Carrier point adjustment compaonent
AR = VBT initial setting adjustment component

Applicable to the display frequency 0.00kHz-9.99kHz

+ 229 addead in FRK mode.
Applicable to display frequencios 000.00-490.00kHx and 500.00-990.00kHz.

N2 2310-28b6 {Only the integer multiple of B is used )

N3 77-17 Applicable to every multiple of b0O0kHz within 30kHz-30MHz.
N4 9100 + {Mode shift)zA4 Ad = Variable band

USB —30 AR N 4]

L.SB + 30 F o

CW-w  —14 FSK-W, N + 44

CW-N 0]

NS 14300+ AR Af = Variable band

Local oscillator
PLL Circuit

This is a digital VFO (Variablec Frequency Oscillator} to
cover a freguency range of from 456 .08MHz-75.05MHz in
10Hz steps, in accordance with tha TS-240s operating fre-
quency of 30kHz-30MHz. Five PLL loeps are linked in
gnalog mode. The dividing ratio data to each PLL is cont-
rofled by the microprocessor.

Each loop is of a single crystal frequency control systom
the VCO phase is compared with ihe unigua reference fre-
guency 1STD - CAR1T and CARZ frequencises are insericd
halfway in the analog link, enabling wvariable bandwidth
functions such as VBT and slope tuning.

Operation of tha PLL circuit is explained with reference to
Fig. 3 'PLL block diagram®’
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CIRCUIT DESCRIPTION

The PLL-T consists mainly of 1CY : MNGB147, VCOT1 of Q12
C 2802668 is locked in the 100-109.99MHz range. The 1/4
fSTD (BMHz) signal is supnlied from the reference signal
generator to 1C2, where it is divided to 1/500 and output as
a 10kHz comparison frequency.

The VCOT output is applied to the same ICY vig bhuffer
amplifier O171, where it is divided 1o 1/N1. The signal is
then coupled Lo the phase comparator, whore it is com-
pared with the above 10kHz signal, and the output locks
FLL-T im 10kHz steps.

As N1, the 1000 steps (10000-10299) of dividing data
equivalent to the low order 8 99kHz width of the operating
freguency is sent from the digital A unit 1o the PLL unit as
a 4 Dit serial data stream. A microprocessor is used for this
data sending operation. (DAO-DAJ, CK1) In FSK mode, as
the space frequency s used as an operaling frequency, N1 i3
shifted 1o 10229-11228.

The PLL-1T output is divided to 1/100 by 1C10 : MB4459 L
and becomes a signal of 1MHz-1.0999MHz (1.0229-
1.1228MHz in FSK mode) in 100H7 steps. This signal sent
from the PLL-1 channel to 1C6 : SN1689135F, i.c., the signal
st [rom the PLL-1T channe! 1o 1C6 is :

fucor _ 1 N1 1 N1

x K—rfur=

‘IDD_]DG 5':":' 4 T EmmEEmTEE R EEE R R . ‘.-:

560000 ' 150

On the other hand, the fvc04 + wvCOS sianal {approx.
117MHz7) is sent from the carrier unit to PLL unit. This
sighal 15 divided to 1/10 by ICh » HD10b51 and applied to
the mixer 1C6. This signal is expressed by the equation

1,
10

1

II:. f'-,-‘-: T ‘I‘ f.,:.,“.'} — ﬁ

{IE}G- fram1 4+ 100 I:%f&;l u-—f-;:m-::e]}

=0+ fsp4+T10frar —T10f0are e (2]

It becomes a signal of approx. 11.7MHz. Therefore, |C6
output becomes a signal of approx. 10.65MHz expressed

by

N1
- h Ii-\-r ¥ ———— fr.l _l:u — e ——

A SeIRECLLEECREE R PP PRI PRPTRY . §
Any mixer spurious is eliminated by ceramic filter CF1 :
SEJO.7MA-D and applied Lo the next PLL-Z loop, PLL-Z
consists mainly of 1CH : MNG147, which locks the output
signal of mixer [C/7 2 SN168213F, which is the VCOZ ocutput
of Q7 25C2668 and the signal from CF1, in the range of
46.2-51.1MHz. The 1/2 1STD (10MHz)} signal is supplied
from the reference frequency generataor to [C8, where it i3
divided to 1/500 to make a comparison frequency of 20
kHz. The VCOZ output is applied to mixer |C7 via buffer
amplifier Q6 : 25C2668 and added to the signal (the con-
figuration of equaion (3} = 10.6bMHz} from CF1, and this
output is sent to 1C8 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 VCOZ. This ope-
raiton 1s expressed by -

NL_
200000 '

(focoz+BfsTo+10fcar—10fcar —

1 L :.{.‘.l_fgl_:.....“...::q}

“N2 500 "2

N2 means to cover the low order 500kHz width of the
opearating frequency in 10kHz steps and lakes a numeric
value of BO steps which beocmes an integer multiple of b in
the range 2310-2556h. 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. (DAD-DA3Z, CK2)
Therefore, the output signal of PLL-2 is expressed by the
eguation :

o N1 N2
Fypny = {EUDUDD + 1000

=B} forp=10fcam +10fcam ooreeee- (5]

According Lo Lhe values of N1 and NZ, a frequency of
35.5-40.4999MHz is generated in 100Hz steps. The PLL-Z
aoutput is divided o 1/10 by 1C117 @ HD10551 via buffer
amplifier Q15 25C2668, and becomes a signal in 10Hz
steps in the 3.55-4.04989MH ranoe.

First, fSTD (20MHz) is added in mixer [C12 : SN16913F
and then, 3.1STD (80MHz) is added in mixer IC13 :
SN163913F and Lhe signal is converted to 83.05-84.04929
MHz. As a result, 4 TSTD (80MHz) is added, but such a fre-
quency configuration is employed In order to avoid un-
wanted mixer spurious cormponenls. This signal is applied
to mixer 1C14, where it is mixed with the final VCO output
signal .

i termn Fating

PSS A S

Conter lrequency D 10.64MHz230kH7 (Black)

280+50kHz within
1 T80kHz or loss
T+22dB within

. 2dB band wit_:i_'Lh
HOAB bandwidLh

| nsertion |oss

—_—

=1
201 - |og 2E2

Spuriocus attenuation

bR or mare at 9—13MHz
Input and output impedance 330802

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

The final VCO is located on the RF unit and consists of
three clements @ Q16 0 25KT1924A handling the freguency
below 9 BMHz Q17 ; 2SK1924 for 9.5-19 5MHz and Q18
CZ25K192A for 19.5MHz—30MHz. Each VCO is selectied by
the VCO select information (VCM or VCL, VCH is derived)|
sent from the Digital A unit by the microprocessor. The
VCO selector circuit is shown in Fig. 4.

The oscillator output runs through the buffer amplifier 19
- 25C1807 and the high freguency component is eliminated
by a BPF. The signal runs through the butfer amplitier Q20
. Z2S5C1907 and is then soparated into three channels of
butfered output.The G271 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 15 applied to the
first receiver mixer via amplifier Q6 @ 25C2053.

YEO-L. VCO-M VEO-H
Q16 Q17 218 i!
R130 H128 R129
1oV -I _[ 4 J’
Q42 | D32
— ms  ¢—DfF—0ven
i
'r
b p-
Riz4g =
VCL .
o
| Q25 z Q27
!
| l l
Fi23
WOM O » Ay
/ ok == D40
\ D
el il R125
o A
e
VCO selected data ' | | |
Sreq’ (Hz) — o ——— Q25 | Q24 | Q27 |[VCO freq’ (MHz) | VCH
VM VCL | ST
30k—a5M L | A S| % | X_| 45.08-54855 | H_|
95M—-185M  H | L X | o X 54.55—64 56 H
196-30M | L | L X ‘ ¥ O | B455-75.05 L

2 ON X CUT OFF

Fig. 4 VCO selector circuit

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

fucoz o0 e e NU O N2 7.
10 +fs 431 —Ffeoo= EUDDDDD+ 0000 + 5 ) e
—fonm +foaqz—Teco oo (6)

This signal goes through a BPF and is amplified by Q18, 19
- 25C2668, Q20 @ 25C1807 and Q22 : 25C2668 and then,
waveform shaped by 1C15-1/3 - SNY74ST10N and applied 1o
1/3 ar 1/4 prescaler 1C16: SN745112N. |C16 is originally a
dual function flip-flop circuit and waorks as a 1/4 divider,
but its function is changed to a 1/3 divides by the control
sigral from the later stage PLL 1C17 ; MC145158, ie., a
pulse swallow divider is composed of [C17 internal divider,
1C16 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 frequoncy generator to [C16 via buffer amplitier 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
phase wilh the bO0kHz signal in the phase comparator. This
caontrols the RF unit final VCO by the error correction
voltage.

The operaiton is expressed by .

. N1 N2 7 e e 1
‘I(EDDDDDD+ 1DGDD+E}-FJ [ fvnﬁl‘}'fm.-n'w_ f-..'.,'.,}x N3
;—Dl‘w{;fsm ------- 7]

M3 means to cover Lhe ogverall operating frequency range

{30kHz-30MHz) in bOOkHz steps and becomes G0 steps of

77-17. This data is also sent by the microprocessor from

the Digital A unit to the PLL unit as serial data. (PLD, PLE

and CK3}

As a result, the final VCO output signal is expressed by !
160—N3 N2 M1

fyco={ 40 + 10000 +§DD -- —— 00 ﬁﬂj sferp—foari+foarz - 8]

According 1o the values of N1, N2 and N3, a frequency of
45.08-75.05MHz is generated in 10Hz steps. If TCART is
expressed by N4 and fCP and fCARZ2 by Nb, fwB and
fSTD’ respectively, equation (8] becomes the same as equa-
tion {8) provided in “Frequency Configuration®.



1S-9408

CIRCUIT DESCRIPTION

iCie 1/2 IC16 2/2
> ! ! i ' 4 »x
l - O
4 l g \
A T s 1o § IC 17 (MC145158P),| oo |
: o 11 S L i
ho—1 G 1 0
10 s\ | - r =]
fIN D L __C:"":H .__""'G::"CK F
J 2 518 12 7 || slem
K QG K Q ,I = {/ND F.O
Gl CL
T15 TM. ﬁ LOAD ! .IEDDI{HI
NOT USED
4@5 #CG%E —F._ 1/ NA | 1420
5 E 1 12 Lan HEF
ICi5  f/ DIVIDER CONTROL I LLMD 55C 1N 10MHz
2/ 3 D H1/3L1/4
L ﬁ - L_tI-IT ND=MA J
i E=4 b
v Su
oo O
(PLL DATA])

4 15 16 17 18

SapiinEinEinEinEinlinBpiiuy)
C X ™ >, \ . . " r
E=BEC.D X ,, - " -
B=C=D="H" = 5 . % 5 o
—E=""_ o o L L o i
F=E :X_ [_[ 1 ] ] t— L

k!
-

1=NA

==MNDO Pz WA

]

i L] 143 153

L

[ ey —
=1

) \ P43

]
L |

173

RE=EAT

PS : NAEND

N=ANA+IIND—_NA}=4NA+3ND—

* ND=6 - NA=1
MN=3x6+1=10

SNA=3ND+NA

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

® HET (Heterodyne Oscillator)
The HET oscillator is provided in the PLL unit, which 15 a
PLL circuit {PLL-0) to generate a constant frequency signal

of 36 22MHz_ This output signal is connected to the |F unit
and supplies the second transmitter/receiver mixer. In FM
transmission rmode, 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 : 25K129A,
locked to 3622MHz. A signal of 1/2 1STD {(10MHz) is
supplied from the reference frequency generator to 1C19,
where it 1s divided to 1/500 to make a 20kHz comparison
output frequency.

The oscillator output of VCO O is applied to 1C19 via
buffer amplifier Q26 : 2SC2668 and divided to 1/NO
(1/1811 constant) and the output is phase compared with
the 20kHz reference signal inthe phase comparator. This is
used to lock the frequency of VCO 0. NO {1811} is sent
from the Digital A unit to the PLL unit. (DAO-DA3, CKO)
The PLL-O output is sent to the |F unit via buffer amp-
lifiers Q25 : 25C2668 and Q24 : 25C1907 and an LPF
{Low Pass Filter).
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@ CAR1
The CAR1 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 4bbhkHz signal. This signal is
sent to the |F unit and mixed with the CARS signal to be-
comes a 35BkHz signal. This is sent to the fourth receiver
mixer in reception mode. In transmission mode, the signal
s sent to the balanced modulator to generate a 4bhbkHz
DSE {Double Side Band) signal.

PLL-4 consists mainly of 1CT . MNG147. vCO4 {4
25C2668) is locked to approx. 45.5MHs. A SMHzZ signal 1s

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

divided to 1/1800 1o make a BkHr comparison output
frequency. VCO4 output is applied to [C1 via butfer amp-
lifier Qb : 25C2668 and divided to 1/N4, and the cutpul is
phase compared with Lhe SkHz signal and is then used to
lock VCO4 in BkH7 steps. The oulpul signal from FLL4A is
divided to 1/100 by ICEH : MBA4b2L o become a signal of
approx. 45bkHz in B0Hz steps. This passes through the LFF
and is supplied from output huffer Q14/0156 : 25C2458 to
lhe [F unit as the CART signal.

The non-divided 45 5MHz signal is applied to the mixer
Q18 : 35K73, where the PLL-5 output {the basc of CARZ
signal) is added to the signal, and the output is sent 1o the
PLL unit to form a part of the digital VEO.

Thus, the aperating freguency is nol changed even it the
CART frequency is changed, 1e., TCP and N4 are optional.
When fCART is changed, |F shift is effected in both trans-
missicn and reception modes. This characteristic s used o
realice USB/LLSB mode switching functions, variable band-
width, fine adjustment of carrier point, centering CW/F5K
signals in the IF bandpass, etc. Fine adjusiment of carrier
point is provided by rimmer capacitors TCT (for USE) and
TC2 (for 1.SB) connacted 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
nari of it is relayed by the PLL unit] as 4bit serial data.
(A0-AZ, CLA),

SLOPE TOME ar CW VBT @ MAX

® CARZ2

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 generale a 9.28bMHz signal. This
signal is sent to the |F unit and used as a |ocal oscillation
signal for the third receiver mixer in reception mode,
and that of the first transmilter mixer in transmission
mode. PLL-5 consists mainly of 1C2 : MNB147,

A 9MHz sighal is supplied from the fWB oscillator Q6
2SCZ2787 to ICT1 and divided to 1/1800 to make a BkHz
comparison outpul frequency. The outpul of VCO5L, Q%
Z25C266E 1s applied to 1C2 via buffer amplifier Q10
25C2668 and divided to 1/NB, and the cutput is compared
in phase with the bkHz signal and used to lock VCO5 1o
approx. /1.5MHz in 5kHz steps. The PLL-5 outpul signal is
divided to 1/100 by 1C3 : Mb44h9L to become a signal of
approx. /1bkHz in 50Hz steps. It passes through a LPF and
goes to 1C4 1 SN18913P, where it is mixed with 1/2 fSTD
(1OMHz) from the reference frequency agenerator 1o bo-
come lhe CARZ signal al 9.28BMHz. Any mixer spurious
compaonents within this signal are eliminated in ceramic
filter CF1. The filtered signal iz applied to the |F unit via
butfer amplhifier Q12/0Q13 : 25C2458. The /1.5MHz cutput
signal from PLL-5 15 applied to mixer 218, where the
PLL-4 output signal {the basis of the CAR4 signal} is added
to the signal, and the output is sent to the PLL unit to {orm
g part of digital VFO. Thus, like CART, Lhe operating fre-
quency is not changed even it the CARZ frequency s
changed, i.e., TWEB and Nb are optional

However, if the fCAR2Z 1s changed, IF shift is effected
across the 8. 83MHe fitter (the second receiver |F filter) iT"l.
both transmission and reception. {(When the fCARZ is
changed, the 45bkHz filter is not shifted.) This character-
istic 1§ used 1o realize the variable bandwidth function.
Initialization of the VBT (Variable Bandwidth Tuning)
adjusimont {making the band center frequencies of the
8.83MHz and 4bbkHz filters the same) is performed by
trimmer capacitor TC3 connected 1o the ©WB crystal oscil-
lator XZ. The actual variable bandwidth function is realized
by controlling NS by the microprocessor. Nb is sent from
the Digital A unit as AD-AZ, and CL5 data,

| Mode | N4 Normal CAR/FREQ [kHz)
USE 9070 — D038 453.50 +451.85
s | 9130 S91el 466,50 — 458,05
| cww | 9086 > 8071 454.30 - 453 55
CCwW-N 9100 — 9093 455.00 » 45485
 AMMW 9100 — 9063 446 00 — 453,45
| AMN pl00 ~ 9085 | 45500 454,25
- FM g100 4B500 -+  —
FSKW 0144 - 9175 457.20 + 458, 75
FSK-N | 5144 R 437.20 457,55 |

haode NG Mormal | SLOPE TOMNE or CW UHTW&K I:ZAH,’FHI_FG_'_ _[E_H.:]
| USB . 14300 ~+14378 | 9285.00-9281.10
| Lse 14300 | —14222 | 3285,00 ~ 9288.90 |
CWW | 14300 — 14362 9285.00 — 8281.90
CW-I 14300 -+ 14315 . 9285,00 — 9284 .25
amw | 14300 — 14362 | 9286.00 — D281.90
| amn | 14300 ~+14330 | 9285.00—+8293.50 |
FM | 1400 | - 028500~ -
| Fskw | 1430 | ~ 14238 | 9285.00 + 9288.10
FSK-N | 14300 — 14285 | 92B5.00 — 828575

Table 4 N4 data shift

Table b N5 data shift
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® CARO

CARO is a signal of approx. 8.83MHz, which is derived by
subtracting CAR1 from CARZ in mixer |C6 provided on
the CAR unit. Any mixer spurious components generated
by 1C6 . SN16213P are eliminated by ceramic filter CF2.
The signal is then applied to both the IF and Control units
via Q16 1 2S5C2787 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 S5B and FSK modes.

ltem |' Rating
MNominal ::evrrter.fr.'et:ql_n@:ﬁv::*:,F 9 286MHz
3dB Attenuation bandwidth LE{_:lk]:l? ﬁr more at.Q...’E_BE-MHz
| é?EcIE or maore at 8. 83MHz
{—45BkHz)
. 45dB or more at 9. 74MHz
Guarantead attenuation i+ 456k Hz)
40dB or mare at 10.715MHz
{(+1430kHz7}
fnsertion loss 6dB or less
ET
%'D - log EEE}
Ripple [within 3dB band) ' 1.0dB or less ]
Input and output impedance | 33[]53_ - .
Voltage capacity DC50V {1 minutes)

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

| term : Rating
Mominal center fragquency | B.B3OMHz
3dB bandwidth attenuation b0k Hz or more at-B.ESDMHz
35dB or more at 8.285MHz
. [+ 455k Hz

Guarantesd attenuation ABAR or r‘nf::re at O 7AMHz
L [+ 910kHz)

fnsertion {oss BdB or less

ET
20 - |DE-;- [ﬁ__EE} “
Ripple (3dB bandwidth) 1.0dB or less
tnput and output Fmpedance. _E[E'i - |

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

e CAR3

CAR3 on the IF unit generates three different frequencies
depending on the mode (100kHz = CW, AM and FM,
98 bkHz = USB and 101.BkHz = LSB and FSK.) These are
used as the BFO (Beat Frequency Oscillator) in the SSB
and FS5K modes, as a side tone generating carrier in the CW
mode, and as a local oscillators signal for the fourth receiver
mixer after being mixed with the CART signal.

In CAR3, the tuning capacitors for each mode are selected
by diode switches D69 and D70. Q33 : 3SK92A is the oscil-
lator. The output is supplied from the CARS3 terminal to
the side tone generator on the Control unit via buffer amp-
lifier Q32 : 25C2458, and at the same time, it is mixed with

the CAR1 signal from CAR unit in mixer Q34 @ 35K73 to
generate a local oscillator signal {(fCAR1T — fCAR3) to be
applied to the fourth receiver mixer. The output of Q32 is
further applied to the S5B and FSK product detectors via
buffer amplifiers 031 and Q14 . 25C2458.

® CAR4

CAR4 on the IF unit serves as a BFO dedicated to CW
demodulation, and as a side tone generating carrier. The
oscillator frequency is 99.2kHz, but it is varied by the CW
PITCH control so the receiving pitch can be set to the
dasired frequency in the CW mode. The CAR4 signal is
generated by Q16 1 25K192A and is applied to buffer amp-
lifier Q15 : 25C2458. 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
¥1 and Q1 : 25C2668 on the PLL unit, and further applied
to buffer amplifier Q2 . 25C2787. X1 and Q7 are replace-
able by the optional TCXO (Ternperature Compensated
Crystal Oscitlator) SO-1.

The output of Q2 is used as the 20MHz fSTD as is. 1t is also
multiplied three times to provide 60MHz 3fSTD, Further, it
s divided to 1/2 by half of 1C1 . SN74LS73AN to provide
10MHz 1/2 fSTD. This 1/2 fSTD is supplied to the CAR
unit via buffer amplifier Q4 : 28C2787 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 bBMHz (1/4 £STD) 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 1C4

MC14569BCP. The dividing ratio of this IC is switched be-

tween 218/23b 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 |F unit
via active LPF Qb : 2S5A1115, where it is converted to an
FSK modulation signal. The total dividing ratio is 1/8720
fSTD {2.2936kHz) in SPACE and 1/9400 fSTD (2.1277
kHz} MARK. The shift width is 165.9Hz, which is a slight
deviation from the standard value, but no problem in
practical use.

The carrier frequency and shift width during transmission
are the same in accuracy as fSTD' and are very stable. In
modes other than FSK, |C4 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 IC3 :
SN74L.S90N to generate 100kHz signals (1/200 fSTD).
When the marker switch is off, 1C3 is reset and the opera-
tion is stopped.

11
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Receiver

The signal received through the antenna is applied to the
RF unit (X44-1660-00) ANT terminal. The signal passes
through the transmitter/receiver seleclor circuit and goes
out from the EXT terminal. The output is connecled to the
RF unit RAXA terminal via the selector circuit provided on
the rear panel. This signal is applied to the receiver BPF
through the RF attenuator (O, 10, 20, or 30dE seleclable)
via relave RLT and RL2Z. 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 unil {Xb4-1830-00).

_ ) | RX BPF selectdata
Received freq” (MHz) =80 |re1 1 rez |RB3 RX BPF
— 05 o | o | o | o A
05— 1.5 i |o "o |o B |
16— 3 0o |1 0o |o C
3 — 4 1 1 0 o D
4 7 o o 1 |o E
7 — 85 1 o 1 ]o F
B.5—14 o |1 |1 o0 G
14 —20 o lo | o 1 H
20 —30 IR

Table 8 Selection of RX BPF

The signal from the BPF runs through the RF AGC circuit
compaosed of PIN diodes D23 and D26 @ MIZ04. 1t is then
amplified by RF amplifier comprising Q10 : 25K125 pair
and applied 1o the first receiver mixer Q2 ; 25K125 pair,
where it s mixed with the VCO signal, and the output is
converted to the first IF signal at 45.05MHz. This signal is
applied to the grounded gate post amplifier Q7, 8
25K 125, and the output is applied from the BIF terminal
to IF unit {X48-1430-00}.

The unwanted signal components are eliminated from the
45.0bMHz first |F signal when it passes through the MCF
XF1 with 1bkHz bandwidth. The signal is then applied to
the second receiver mixer Q4 and Qb : 25K 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 : 151687,

This filter circuit is provided with crystal filter XF2 . YK-
B8S1 with a 2.7kHz bandwidth for SSB {used also for wide
CW/FSK and narrow AM), and wide band LC filters L37,
.38 for FM {used also for wide AM when the optional Al
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 MDH from
the Digital A unit via the keyboard.

| MODE WM SWITCH | WN MD2 MDD 2nd IF ard IF
W o i a 2. kHz 27kHz
558
M o0 2.7kHz 27k Hz
W G oo 2. 7kMz 2 T7kHz
CW. FSEK N 1 a : 2 7kRe 2. 7% Hx
! (Option : BOOHz] [[Qoticn : 500Hz or 260Hz)
| . - 4
| Wirle banc
W ¥ 1 1 . kH
Ak | {Option : BkHs) Bk Hz ]
M 1 1 1 27kHz 2. 7kHz
A W i do, 0 Wida band | # GkHz
M ] 1 o) Wids band # BkH7

# » 12kFz BW |F 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 1o
be mixed with the CARZ signal (9.285MHz) and then con-
varted to the third |F signal {4b5kHz}. 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 : CEV455F. [t is then
applied to limiter amplifiers [C11 and 1C12 . uPCS/77H for
amplitude limiting, and the output is applied to ceramic
discriminators L12 © CFY4EbhS for FM detection. The de-
tected output is supplied from the FMY 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 sqguelch
circuit, noise amplifier Q46 and Q47 © 25C2458, noise
rectifier D80 and D81 : 15533 and the comparator consist-
ing of 1C13 2/2 - NJM4BESS.

The above Control unit circuits function not only in the
FiM mode, but in all modes. Therefore, one noise squelch
system is employed in all modes. The squelch control out-
put mutes the IF unit audio amplifier via the MTU ter-
minal. {IF unit OQ28)

The third 1F signal is amplified by EHD 3SK73 on the IF
unit and is then applied to the filter circuit as the third |1F
signal.

This filter circuit is provided with ceramic Tilter CF1 :
CFJ455K1Z2 with a 2.7kHz bandwidth for S5B (used also
for wide CW/F5SK and narrow AM) and ceramic filter CF2 :
CFWABEHT with a BkHz bandwidth for AM wide. As an
option, the filter circuit provides for use of either a CW
o00Hz crystal filter ©: YG-455C-1 or 2b0Hz © Y(G-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 1o the fourth receiver mixer to be
mixed with the 35BkHz (CAR1-CAR3) signal and con-
verted to the fourth IF signal. The cutput is applied 1o Q13
+ 35K73 via the notch filter circuit. This amplifier ocutput
is detected by either the SSB/CW product detector or the
AM detector. The detected signal is applied to AF GAIN -
control via the sgualch gate Q28 : 25C2458 and preamp-
lifier Q29 : 25C2459. In CW mode, it is also possible 1o
pass the signal through the AF TUNE circuit, 1C1 and 1C2 :
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BATTS, The output of Q3 ig also applied to the AGC cir- 1tern Rating
cuit, The received AF signal from the AF GAIN contral is Nominagl center fragquency 8330.0kHz
applicd to the Control unit, where it s amplified by the Center frequency deviation | Within +70Hz at 6dB (25°C)
audio power amplifier IC15 : HA1368 and used to drive Lhe Pass bandwidth +250Hz or more at 6dB
speaker, Attenuati:ﬁﬁ bandwidth | £900Hz or less at 60dB
- _ | _._TID_dE or mare within
. ltem Rating Guaranieed attenuation kM7 —+ 1MH.
Nominal center frequency (o) | 45.050kHz B Rinple 7dB or less - o
Passband width - i?.EkHz or more at 6dB L 155 o ' | Within 5dB + QdE
) _ 30ddB or more at 025k He Input and output impedancé B00gs / 15[:-:F - N
Avlonuaton bandwidth 60dB or more atl To_180kHz
Spurious level © 20dB or more Table 14 CW crystal filter YK-88C-1
Clarantesd atienuation ﬁUdB or mora within {L71-0236-05) Option
. tot TEOkHz—To+ 1000k Hz
Ripp e - 1.5dB or lass _ Item - Rating
Insertion loss 4B or |ess | Nc:rﬁ_inal center frequency EESD.DE:_HE ) N
Eente“r frequ.é-r;éy_deuiaticrn_ Within tEEDHz_at BdB

Table 10 MCF (L71-0254-05) {IF unit XF1) oo Darcvidit £ 3.0kHz or more at 6dB

iEh.kH? or less at 60dB

—_——-— el

ilem Rating Attenuation bandwidth + 10k Hz or less at B0dB
- MNomina: center freguernicy 2630k 1z Ripple Z2dB or I_E:_ss )
Center frequency doviation £1501 Tz within at GdB Loss i __Within 3dB + 2dB
Passband width =1.35kHz or more at 5dB8 G oo att " S80dB or more within
- S uaranteed attenuation
£1.7kHz or lass at 20dB B - £ 10kHz —x 1MH2 i
Artenuation bandwidth -Z2.5kHz ar less at B0dB Input and output impedance 600 [ 15pF
- z3.4kHs or less at BOAEB _
T B o Table 15 AM crystal filter YK-88A-1
Ripele o - 2dB ar less . _
Insertionloss i 6dBorless d [L71-0237-05) Option
— . S80dB or maorc wilkhin :
Guarantecd atlenualion 3 Ak byt MMz lterm . - Rating - | ]
Inpul and output impedance | 600852/ /15pF Center frequency . 455kHz
] Center frequancy deviation Wi’r_hin H0OHzZ at GdB
Table 11 MCF {L71-0222-05) (IF unit XF2) Pass bandwidth __ +250Hz or more at 6dB
Attenuation bandwidth + 425Hz or less at 60dB
ltermn | Rating Ripple | 2dB or less
Nominal center frequency AG0kHz _ | Loss 6dB or less
BdB bandwidth + 3kHes or maore BOAB or more within
50dE bandwidth +8kHz or less Guaranteed attenuation mDHE_dE’d'dkHE_
Ripple {w'i‘:-h-'n ri155 + EIkHz} Edi";:::r less o | : £0dB or more within
| Mipple watiin 829 = £ T 455 Bk H7 —ZMH7
GoB | -
Loss e oL e _— input and output impedance | 2k$2 + 5% / 15pF + 5%
Guaranteed attenuation 504B or more
fwithin 456kHz + 100kHz) | ' - Table 16 CW crystal filter YG-455C- 1
{nput and output impedance 2 0k {(L72-0238-05) Option
Table 12 AM ceramic filter {L72-0319-05) {IF unit CF2) 1_
ltem . Rating
Center frequency A455kHz
N Itern _ . Rating Center frequency deviation Within 50Hz at GdB
Center frequency | 4562020kHz | Pass bandwidth + 126Hz or more at 6dB
| 6dB bandwidth 2.9 - 3.2kHz Attenuation bandwidth £250H7 or less at 60dB
60dB bandwidth 1 4 7kHz or less _ ] Ripple 4B or loss
Guaranteed attenuation . BOAB or more L oss EdB or less
0.1-1MHz) - - e B80dB or more within
Spurious {600 —700kHz) 40dB or more Suaramteed attenuation 100H 7 — 454 Gk Hz
Ripple B 2dB or'less } . 80dB or more within
Loss 6dB or less - - 455 4kHz — 2MHz
lnput and output impedance 2k§t Input and output impedance | 2k + 5% / 15pF £ 5%
Table 13 SSB ceramic filter {(L72-0333-05) (IF unit CF1) Table 17 CW crystal filter YG-455CN-1

{L72-0239-05) Option
13
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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 charnels, NB1 and NB2. The
signal taken from the tuned output circuit of the second
receiver mixer, comprised of Q4 and Qb on the |F unit, is
supplled from ihe NA terminal to the Control unit and
amplilied approx. 7048 by O12-015.

In ihe case of the WB1 channel, the noise signal is delected
by dicdes DB and DBB through the huffer Q16 and then
applied to the switching transistors Q18 and Q2Z2. In the
case of tha NB2 channe:, the noise is direclly applied to the
noise deleclor comprising 061 and DE2. The NB1 channai
wakes out only the pulse noise contained in the inpul signal
and switches the noise banking gate composed of diodes
D3—-DE, localed befare the IH unit XF2,

MB1 channel operaion is conventional. On the other hand,
the noise output dertected by DBV and D62 in the NB2
channels /s waveform shaped hy |CE after running through
D63 and Q19, and anly the high fevel pulse componeant ‘s
taken nut as a square vave.

This comporent is swiiched by Q38 and in turn is uscd to
switch the NB gate via D86 and Q22. At the same time, it is
slso used for switching the third receiver mixer Q7. Q8 on
the IF unit vio Q20 and G217, The NB2 channel is especiall\f
effective for that special noise known as ' the wood-
recker”.

In addition, in the 75840, the “click” noise generated
when the frequency is changed one step by the digital VFO
is eliminate through the NB2 channct by utilizing the BLK
signal from the Digital unit. The functions of the NB circuit
are described in detail below. '

HET CARZ
1| NOISE BLANKING GATE amd IF
FILTER HAX 2rd MIX
) 013
15t IF E3_“___ /
SIGNAL T - J J,' ard IF
o >
RX 2Znd MEX . - 03-6 l
CrNGT NG2
rA
!
WNOISE AMP MOISE DETECT ! 2021}
12-15 DE1,62 g ICE .
oo gluEETCHlNG
—————————————— —]
~ D} —=l SHAPING CIRCULT
- ——
. |
BUFFER AMF  NOISE DETECT QIR Qzz §
\ NE SOLID LINE : NB1
o ] SWITCHING sé:végﬁwwa BREAK LINE : NB2
/ CIRCUIT
Qg

DE4 B5

AGE AMP

AN

17

L — <« THRESHOLD LEVEL

Fig. 6 Noise blanker circuit

tn Fig. 7, Q18 and Q22 form a conventional NB circust,
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 - DB on the {F unit,

NB LEWVEL (WVR7} varies the operating thrashold of Q18 so
the NB effcct can he varied.

MNext, NB2Z is explained. When g signal corresponding to a
noise is applied to Q19, the collector of Q19 is sat to a low
lavel {harsafter abbreviated Lo. {and high level to Hi.) I1Ch,
ping 11 and 9 are Hi, because pin 12 is Lo due to R172. As
described above, when the collector {IC5, pin 8) of Q19
tecomes Lo, 1Ch, pin 10 becames Hi. As pin 10 next be-

comes Hi, a charging current flows in C76, pin 12 becomes
Hi and ping 11 and 8@ become Lo, in seguence.

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

During this period, the conventional NB1 channel is opera-
ting through DG6, and Q20 and Q21 are operating, whereby
the third mixer {Q7 and Q8 on the IF unit} is cut off. Even
it pins 11 and 9 become Hi, the base voltage of Q271 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.
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ICh, pin 6 is connected by R171 (B6kEL) and returned to Hi
when the NB2 control time {about dims) elapses. Upon this
change from Lo to Hi, a charging current flows in C77
through R173 and changes pins 1 and 2 from Lo to Hi. 1CE,
pins 3 and 5 become Lo, kegping pin 4 Hi and holding the
charging 1ime determined by C77 and B173, approx. BOms.
During this period, I1CB, pin 13 is held Lo {pin 11 is Hi}
through D88 so the NBZ daes not mis-fire with a normal
pulse for approx, 80ms from the time the Tirst noise pulse
goes out, even if a pulse noise is again entered. This is the
operation for periodic woodpecker noise. When the NBZ
channel is on, conventional naise is also blanked because
one pole of $16 opearates the NB1 circuit.

-~
Il

TS-9408

(A} “ r

»— Hald time 1 (Apprax. 4mS)
e

(B} u 1 ‘| I T
| Hold time 2 {Approx. 80mS) !
(C) L ’
—] . L
T L
(D) J - 4 | ———d —
{3rd MiXer THFEF Y ’ e OFF .
switching}

o
o
w0
AIRE
56K .Log
~ |
R172
470K
afm
o

Liks

Ri174

B |

A

Tyt
| | ]
L

(D}——

¥

15V

SWITCH UNIT(E)

— = 7 I'-_‘

CLICK BLANKING
SIGMNAL — —

@) sk
o @nez

Ty

Lk L)

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 hlock diagram of the receiver related to CW-
VBT (Variable Bandwidth Tuning) and SSB-SLOPE-TUNE.
The principle of CW-VBT operation will be explained first.
When CAR1 and CARZ are at their normal frequencies, the
overall |F response is indicated by A, When the CAR1
freguency is shifted by Af1, the overall |F response curve
shifts to that at “B”. The circuil is designed so the CART
signal lowers the VCO frequency fL by Afl. 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 CARZ. In the
75940, CAR1 and CARZ2 frequencies are generated by the

FLL circuit and controlied by the microprocessor, and the
amount of change Af1 and Af2 is digitally tracked, allowing

only the handwidth to narrow without changing the center

frequency of the composite passhand. This is the function
of CW-VBT.

Mext, the operating principle of 55B-SLOPE-TUNE s ex-
plained, Designed so the relation between the frequency
changes of CAR1 and CAR2Z becomes Af2 = Af1,the com-
posite passband can be varied only on the left in Fig. 10. |1
the CART frequency s Tixed and the CARZ frequency is
lowered by Af2, it is possible to vary only the right of the
composite passband,

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

ft- RF UNIT - fit——— —IF UNIT - — ] h f }——@ ————————————— -~
N4 AM DET | l
o e E N R
X
15t MIX 15t IF Zrd M1X 2nd IF Brd M| X 2rd IF &th MIX  NOTCH 1| |
45 05MH7 B8.83MHz 455 Hz 100K Hz DET AFTUN |
I T
v | / \
e | |
Q1 & | y ‘@TE v
mn f1z . F1a |
fL FH o N N
36.22MHz 9 Z285MHz AERK Hz
HET CARZ .
1 99.8kHz
—FeL3 l $58B (CW PICH)
:_ _l _-__J"cg,fcﬂl.'_ﬁﬁ TOMHz FSK ® CAR4
i | @ 10-f€2 £C3 100KHz
_ — — 4 _ 0 PLLO %
fC2-fC1+K4 1001 FC1- FC2)+K CAR3
GOMHz 101FC2-FC1+KD 1045 Ct. o) iK2 L_CART A JC1455KHz
1000-100 f G2 -I —: TUNING TIME
1 FL=fC2-fC1+KE
1110 o0 f=JL-fo-fea.fo14Ks
W— fiz=fn-fH=fcz- forrre+foz2-for
100 F e fiz=fcz-f12=7cz4feca-fet=fe
fla=1f13-{fCr1-fC3l=fCi-7Cc1+ fCa
200MHz =fC3-
L] PLLA K1~K7 : CONSTANT NUMEER
DEPEND ON RX FREQUENCY.
FLL UNIT CAR UNIT
Fig. 9-A RX configuration normal {wide) response
fo

fU=fL-fo frz=fce-fn

flz-fCi
fa

fcz foct

- Fig. 9-B

AF QUTPUT

Fig. 9-C CAR2 shifted
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Fig. 9-0 CW-VBT Fig. 9-E SSEB-slope tune Fig, 10 VCOQ to bandwidth
relationship

® Notch filter (provided in the |F unit)

This ina bringe © <ilmer camncsed of L O oand 1 alzmeanis,
whick 3 insoctod ae—wson the Tauroa recejver » sar and [he=
100kHz IF amalfier 013, |- varcs ths walmgs analing =a
the cothode of weoricop diode 338, thorcky cherging oo
regondnt Traquensy, The mateh Tlrer funcet ong noall modss
cwcnpt R

& AF-TUME {provided on the IF unit)

Tris g @ dotree ier azing 1212, which g imsertad bhenswons
vhie SEE0W arodust detecter and AF pro cmipiifier 029,
The froguenoy of Laig [ilter is ower BOO (2100H7 anc
unetions only in ke W mods, Weer the &F- 1T UNE
griteh s off, Uhe sudiv signzl & bypassed by il DES

Transmitter

The aund o signal from the microphore s gpplice Lo Lhe |F
uriy WC ternial gra s preamolifioe oy 23600 R0,
The autput Qs spll e the WIS GAIN contral {on ke ot
panzl), the FN MIC GAIN contol fon the Lop pans )t ano
WO it imothe 55B and AR mades. The 555 signal
chantel s relurned to the |F ourit, smpfifed oy 1C3
TAZIA0F and aoolisd  w baelanzzd weculster D73
MO4SSRT1-3R. A diodn switch s gravided a7 the "noul of
IC3, which selects the audio signal in the S5 and &M
erocio, and the ARSI signal [2.2938<Hz2.1277kHz! Tram
the PLL it in the | SK miode. Balanced modulator D73 s
constructed as & pectage cornta ming laur Schottky diodes
of rmiztched characteristics, wh on proviges stamde rociy-
latior characlenstic againgT warviro onoerating cancitiors
sUch a3 lermpsratere MNouctuat'aon, The 46R0Hz DSE (Doubln
Side Band) =igoal fromm D73 s converled Lo SSE ow Tiiler
CFT dor CEZ in Lhe AN mode), which is sharsd by the third
receziver IF filter aftor oassing throuph the Lufter zmolifier
(237 ASKTF3

The Tizer oLl s Corough hotfor arplb=-ior 2650
AN are s thor oopl ed o the BFE sosecs o-ooeszor
coren it DAl 3SC24RE T4 TATLAOZ T g QAL SEK P
Wlhan the D-ocessor s o770 the s gnal s appling directhy o
Lhe *irse Lramsmitter mixor Q4 and Q485 5K 73 vig diode
oo 13AE are D79 0 151587 r Bhi mdddea, ey it ke
priocsssas saecweh i3 o f, apo-ox, TUek comprassior s auto-
matizally anolizd Thais elsctieshy coppreasses iy lewe
FoA =K and SA0C0 a0 Al & MNole,
R, Tat Tae compress on neler coes noT orfecl,

In the AR mode, even 7 the processas switth is o1f, che
eig-i | orung through D7E and CFY bok doos not nazs Tarowgh
the grocessor. The grooasstr oo 0ot sonal s analind o ths
tirgl
suUdioaizna’ s mied walh e CARZ sinmel BA8RMHZ g0
converled o B ESRHz T he d.BAMEs signa’ cuns thraanh
QSR Tilte- ¥F2 la v ds oand Tibes L3S, 38 oroapticemn
YE-284-1 in A% madel staed by the secord receiver B
[Mer. whare amy aalzlier comporoert sehich rrdy D gereg-

i forsnos hetween

lrang i ltrr mixes wio 4 ods sw-ca OEE. Here, hs

~glzd in Jhe spesch onpengenr iz oliminatec,

The signa iz than applied 1o ths arsmilles fFoampliter
AR - BSKTR Hewever, in OW and B omicdes or during
ato entenna tuning, e CALRD gignas g applion to QLR win
A 0crer amolier 246 ;0 25K A3 Thorefors, in These miodss,
sincn the tranzrritmer signal doss nel pese Lhroogh Lhe
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ALC iz appliad to trangmiztor (R oomplifior O98, and a perl
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CAd . 2502787

he lransmiler signal is then applicd 1o the socond rans-
riller mixer 250 gnd Qa1 @ 2573, whors it 2 mixad with
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ai -, the signal is reixec with Toe VO =ignal Tn the thire
tarsmitor mixar QA1 and Q2 0 35K72, providing zhe £ nal
trarsmttor frog. onoy,
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Any unwanted companents in this signal are eliminated in
the transmitter BPF {1.8—30MHz), amplified by wideband
amplifier Q3 : 3SK73, 04 - 23C1907 and Qb ; 25C1973
and supplied from the DRV terminal to the Final unit as
the drive-level output. This drive output is automatically
disconnected from the Final unit input it a connection is
plugged into the transverter connector. The signal applied
to the Final unit is amplified by wideband drivers Q2 Q3 :
MIBFARL and finals Q4 Qb @ MRBRF422.

The output of the Final unit passes through the Filter unit
where unwanted the higher harmonic component element is
eliminated. The Filter unit divides the transmitier frequency
range into bands, and each LPF is automatically selected by
TX LPF information {LPO—LP2) supplied from the Digital
Aounit.

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

Tx-LPF s.EJe_r:ted data
P2 | w1 | LPo |

‘ 1

Transmit freq” (MHz)

e
3.5
7
I ___1_n
14
18
21
24 5

28

=t | (DD —= D= =10
OO0 DOl Qles —= =

Table 18 Selection of TX LPF

Additional transmitter circuits

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

First, the final heat sink temperature is detected by ther-
mistor TH1 provided on the Final unit, If the heat sink
temperature rises to approx. 50°C. comparator 1CTA func-
tions (high level) fo start cooling fan operation and Q7
turns on. At this time, the temperature protection compara-
tor ICT1B is low level, and Q8 is on. Therefore, approx. 10V
(D11 : Zener voltage 5.1V, D13 : Zener voltage 4.3V, Q8 :
VCF SAT 0.1-0.3V} appears at the MOT terminal and
drives the fan motor.

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

® Final temperature protection circuit (provided on the
Filtar unit)

1f the Final heat sink temperature rises ta approx. 90°C,
temperature protection comparator [C18 on the Filter unit
switches from low to high level, and Q8 turns off. There-
fore, approx. 12V, the total voltage of zener diode D117,
variable resistor D12 [1.7Y) and vener diode D13, i1s gene-
rated at the MOT terminal, the motor speed 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. 85- 70°C, this
circuit is released and transmit mode is again enahled. there-
after, Lhe fan is driven by the cooling fan driving circuit
until the heat sink temperature further lowers to approx.

45°C.
IC1A My O 23w
Comparator tar
starting coaling fan
aperation
woaling
fan motor
Thermister tor
Heat Sk
termpertury I
detactian
Momal tan
IC18 aperation 10V
Temperature
piratecting
Comparator for aperation A

temparatdre grotection

Temperature
prasection
BTP operation signal

L ]

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 the VSF voltage rises,
the collector voltage of Q37 rises and that of Q3b 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 YR8, VRY are the internal set points for tho ALC
meter circuit. The TBK line voltage delivers the keying
signal through active low-pass Tilter Q32 where any key
click components are eliminated, its output becomes ALC

voltage, and this is supplied 1o the ALC line. As seen from
this description, the ALC voltage is used not anly for cont-
rolling transrmitior output power, but is also for keyving the

1
t B
fyopE . UP T D':'WNW

output in the CW operating made.

TBE TV 184 vk
A 0 ¢ 9
KEYIMNG - .
SIGNAL )
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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 TOW or
less. The power control is a Z-ganged potentiometer, which
controls the first gate voltage of broad band amplifier Q3 in
the BRF unit to vary the voltage gain. Secondly, it controls
the hase voltage of ALC circuit differential amplifier Q37 in
the Control unit and therefore the threshold level of the
ALC amplifier. Therefore, when the Power control is
varied, ALC is held nearly constant at any setting.

WIF

CONTROL UNIT

I{ the auto antenna tuner were 1o be used with the trans-
milter cutpul 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 aperation would not be possible.

To solve this problem, the TS940 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, swiich the base
voltage of Q37 to provide a bOW RF output level 1o pro-
perly operale the auto tuner.

SWITCH UNIT(E]

RF UNIT

100w
FOWER ADJ

WRS/3)

VRDEZ/Z

——="

FOWER CONTROL
VR

."I"!'
mMINL FOWER ADW,

YH13

TUNE MODE
2 OFFB Q3 0N

(OUTPFUT FPOWER S0W)

TUNE MODE
HI15Y
Lo

Fig. 13 Power control circuit

XAL

RAL
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® Speech processor (provided on the IF unit)

The block diagram is shown in Fig.14. An input signal runs
through 456kHz filter CF1 and buffer Q33. The signal is
then amplified by Q40 and applied to detector D8O and
limiter amplifier {C4. The detector output is applied to DC
amplifier Q41 and Q42, where it is compressed logarith-
micly. The output signal is coupled to the compression
meter, indicating the compression level. The signal applied
to 1C4 is held constant in output level regardless of the

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

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

________________________ ——
;f_ Frocessor OMN-OFF switch ’_," f’?
;f D79 / /
/) /!
Q36 /%, s 1C3 Q37 filter Q39 Q47 D83
MIC PRE AMP .%o  MIC AMP s Buffer Buffer ~ AMP Limitter | Gain control AMP
BME AP AMP 2 AP
Caornpression level _ il | —neT
C = ter -
QIMEIression meter ‘H_ PROC-OUT

DC AMP Detect
Q41,42 D80

Fig. 14 Speech processor block diagram

® Monitor circuit {(provided on the Control unit)

SSB/FSK mode
The signal taken from the drain of the second transmitter
IF amplifier Q48 on the IF unit is amplified by Q49 and
applied to the MOMN terminal. The output signal from the
MON terminal is applied to 1C16 : uPCT1037H via the Cont-
rol unit buffer QG8.
In 1C16, the CARO {8.83MHz) is injected for signal product
detection. This is amplified by Qb2 and applied to the
audio power amplifier IC1h via the monitor level internal
adjustment control VR13.

TH MUT SIGMAL

TEK TV
0 ora

Q40

LOFM MIC MUTING

Fi mode

The output of the FM microphone amplifier Q64, Q65b and
IC14 is arnplified by Qb2 and supplied to VR13, as in the
SSB/FSK mode.

CW mode

Side tone circuit (provided on the Control unit)

CAR3 and CAR4 signals of 100kHz and 99.2kH. are pro-
duct detected by Q57 to generate an audio beat at 800H~,
QOB7 is switched by the STK line through diode D/1 and
turned on when the key is closed, generating side lone. The
09 Z2kHz CAR4 signal 1s frequency contralled by the pitch
control on the fronl panel, allowing simultaneous variation
of the CW side tone frequency and receiver CW tone pitch,
Zero-beat adjustment with a received signal is acheived by
simply making the receiving tone pitch equal Lo the side
tone pitch.

1

’ | LT MUT NG
i
- =1 [Ty
S"J :‘-\_L.H.Y I g I'I:-13' ﬁ
- Q48 | 2/2 I
C136
&8 L} [53 CIRCUIT]
0 e | . L
oy o n (] {
oL =E " I i
3 e RzZs9 — — -_—
—Aff—c 154 093 f’SSE!.FSHJ"j 05
— = MEW LAM MUT TG e |
J56 |_ GHD LEVEL IE UNIT TS FM MCRITOR
| j O circurT
= . Q51
—_—
T3 55B,F5K
. MONITCR CIRCUIT
Da4 Q49
M.y 1
FMB . O -
| | L1+ Q52
AME b &
L — "
E TOOW SIDE TONE
ws o ‘ t O cigouT
(CW MODE ' L) | |
D

L
M3 MONE SW 0K -5V

Fig. 15 Monitor, audio muting and FM mic muting circuit
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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
TS830. 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. I1C9
contains an integrating circuit and V—| converter for the
auto tuner, while [CT10 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.

: b lar sizlec: % Metor inpa
Forweara wiavie valtane
WaEE Analog
arithmetiz
circuit
Railoctad wdwe viol1ago
WER MWEHMNSE)

—

hAelar changing SW

Fig. 16 SWR meter circuit

The V5F voltage is compared with'a REF voltage on 1C9
pin 12. | VSF decreases {i.e. SWR increases) the voltage
level at pin 14 increases. The output of IC10 pin 1 is 3
triangular reference signal and is mixed with the voltage
from 1C9 pin 14, Changes in the outuput of IC9 pin 14
affect the reference level of this triangular wave. 1C10
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 I1CY pin 1 is a level proportional 1o VSR/
VSF, and is used to drive the SWR meter and also for

AT-840 control purposes. VR18 is an SWR meter adjust
for initial setup only.
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® Timing circuit

The T5940 has five kinds of timing signals for switching
between transmission and reception; TV, RV, TR, TBK and
ALC. Fig. 18 shows the timing relationship bhetween 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 1o be applied to each of
the wvarious transmitter and receiver channel circuits. A
pause of approx. 3ms Is designed between the switching of
each voltage.

The transient state of each circuit stabilizes within this
period. The TR live information the PLL channel of the
transmit/receive status, and is used to switch transmitter
and receiver frequencies during ‘cross band” mode opera-
tion. the transient state of this signal is also stabilized with-
in the 3ms pause time.

TBK is the keying signal in the CW operating mode. This
signal i1s allowed to pass through the active low filter to
eliminate any key click component and then, the ocutput is
used to generate ALC voltage. Therefore, ALC voltage is
used not only for controlling the transmitter oulput, 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 slandby switch, If Fig. 19, the timing of RV,
TH, 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 RB are the transmitter and re-
ceiver 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 |C3
2/6 via D31, {In CW mode, since the cathode of D27 be-
comes |ow, a high voltage is not applied to D31.)

21
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When the YOX iz on, a high voltage is applied to invorter
IC2 2/6 from he one-shot multivibrator via D4, {The VO X
circuit is explained in a following section.} The output of
inverter 1C32 2/6 {pin 8} goes low, the cathode of 014 be-
comes low, and TR switching fransistor Q7 turns off,

Thus, a high voltage is supplied to the TR terminal via D8,
(Fig. 18— (& ) (As Q7 is on in the receive mode, the TH
terminal is low )

Al the same time, the BY AND gate 5 {1C42 2/3), pin 4 goes
low (TX protaction OFF = BTR terminai L}, the output
terminal, pin & becomas low and the RV switching circuit
(Q30, Q28) turns off.

Therefore, as soon as the transistor level hecomess high RY
voltage level becomes low. {Fig. 18— B) }

The outpul of inverter 1C3 2/6 enters the delay circuit 1
compoased of 1C1 3/4, R29 and C13. The ouiput signal
delayved approx. 3ms (M leveld is applied to 1C1 3/4, pin 4.
(Fig. 18— @ 1. This signal becomes the TBK koeying signal
in the CW operating made.

When the TBK sigral is applied to the YV gate I1C4 3/3 (pin
13} via Q24, a TV switchihg sianal synchronized with the
leading edyge of the TBK voltage is generated a1 pin 10 as an
output. At this time, as the 8Y gate cutput {104 2/3, pin 6}
is a1 low tevel (D21 s off], 1C4 2/3, pin 12 is at high level,
like the output of inverter 1C3 6/6. 1C4 3/3, pin 11 s
usually at high lavel when the PLL is in the lack states.
When this signal {1C3 3/3, nin 10} is applied 1o the TV
switching circuit, a TV voltage is gensrated. (Ses Fig. 22,
“Block diagram’.)

Based on the TV wvoliage, an in-phase TB voltage and in-
verted RB woltage are gencrated. {Fig. 18- © and E) ).
The leading edge {RX = TXI of the timing circuit will now
he discussed. When the key is up in the CW operating mode,
as the gutput (pin 13} of the STBY swiich gate 3 changes
fram high to low level and the output {pin 3} of gate 2
changes from tow ta high leve!l, the output {oin 10) of one-
shot multivibrator 102 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 lavel, i.e., D4, D30
and D31 turn off. Thus, the input to inverter 1C3 2/6
changes from high to low teval, and the output of 1C3 2/8,
pin & changes from low 1o high level, When the VOX turns
off during YOX operation or the standby switch is set to
the REC pasition, the cutput of inverter |C3 2/6 becomos
high fevel as in the previous narrative,

This signal is applied 1o the delay circuit | ahd after 3ms.
The TBK line voltage breaks. {Fig. 18— ©) )

TBK voltage is inveried 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 1o high.

Since pin 2 is at high lavel at break-in, gate 7 changes the
output leve! at pin @ from low to high at the trailing edge of
the T8K timing signal. During semi-break-in, since pin 2 is
held low during the delay time, output pin 2 changes from
a low 10 a high level stage after the delay. At this lime, the

BEK gate 7, pin 1 is high because the key s up. The BK gata
7 output signal is applied to delay circuit |l and after
approx. bms, the signai becomes low level, and D23 turns
off to change the TV gate 6, pin 13 from a high to a low
logic level. Therefore, ihe output {pin 10} of TV gate 6
changes from high to low, and Lhe TV voltaoe is fowered.
{Fig. 18— @ )

At Lhe same lime, the T8 voltage breaks and inversely, the
RB vo'tage rises. | Fig. 18— (1) and ()} Inaddition, as the
TV valtage heing supplied from D36 io the TR line breaks
at the same time, the TR volage changes from high to low
level. (Fig. 18— ) )

Further, the output signat of delay circuit I is applied 1o
the integrating circuit of delay circuit I, where il becomes
a 3ms delayed signal, and this oulpul changes the BV gale
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 RY gate b
changes from low to high and RY voltage rises. (Fig. 18—
@ ] When a temperature pratection signal or band protec-
tion signal are applied from the filter unit to the BTF ter-
minal, the BY switching circuit functions via D21 and gene-
rates BV voltage. At the same time as TV gate 6, pin 12 s
changed from high to low level by inverter [C3 6/8, the
autput signal level is also changed from high to low and the
Ty 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)
fn Fig. 22, "Timing circuit contfiguration”, the MIC pre-
amplifier output is applied 0 the VYXZ terminal on the
Contral unit via the VOX gain control, amplified by VOX
amplifier Q1~03 and applied to the following stage R-5
flip-flop {1C1 1/4, pin 13}. On the olher hand, the AF cut-
put signal {SP2 signal) from the speaker is applied to ANTI-
VOX amplifier Q10, Q11 to be DC rectification, and this
output is applied the B-S flip-flop 1CT 2/4, pin 8.

By using this logic function, the faster input either VOX
ar ANTI-VOX, is given priority. When the VOX input Is
given prierity, a signal pulse is applied to VOX gate 1 (1C2
1/4, pin 12} and the gate is opened, However, gate ?, pin 13
is high when the VOX switch is on in 55B, FM or AM
mode, When ANTI-VOX is given priority, YO X gate 1 (1C2
1/4, pin 12} is low and the gate is closed.

In CW mode, the STK terminal signal (low at key down) is
applied 1o VOX gate 2 {I1C2 2/4, pin 2} after being switched
by Q2. thus, a high level signal is applied lo VOX pate 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 mubti-
vibrator 102 3/4 and IC3 1/6 and enters the VOX Delay
circuit composed of C9, R18 and @4, where the YOX 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 1.6—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, G121,

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
TS840 is in the receiver mode.

A change in the AUTO-THRU switch during transmission
change the relay only after the TS5-940 returns to recieve.
(See Fig. 24 "Relay protection circuit diagram.)

I L L _ ] D ——— . |

CIRCUIT DESCRIPTION

23V

Fig. 23 AT unit block diagram
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Fig. 24 Relay protection circuit diagram

To operate, the AUTO-THRU switch must be set to the
AUTO position. when the ATT switch is pressed, the ant-
enna tuner start pulse (At start pulse) of 40—-50us, from the
digital unit A microprocessor, triggers the AT-B unit timer
1C204a (pin 6) generating an approx.. 3 second pulse.
Through inverter 1C208d and gate 1C207a, this pulse clocks
JK Tlip-flop 1C20ba at pin 3 so that the pin 1 output level
toggles from low to high (approx. 14V). A clear pulse,
generated by [C205a and b when the power switch is
tunred on, sets |C205a 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 1C205a
(pin 4). This sets the pinl output to a low level which
switches the TRQ terminal to a low level. When the TRQ
terminal goes low, the microprocessor returns the radio 1o
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 [C205a pin 1 output is held high.
At that time, the antenna tuner circuit starts tuning. When
tuning is finished, the capacitor variable antenna coupler
motor stops. This state is maonitored at the MB terminal and
JK flip-flop @ IC205b is tongles to a high level by the gates
|C208c and 1C207h.

This flip-flop is in the clear state when the AT Ready signal
s not generated. Gate |C200a detect the |eading edge of
this JK flip-flop signal and triggers another timer (1C204b).
IC206d detects the trailing edge of this approx. 400ms
pulse and clears |1C205a at pin 4. '
This starts the sequence of the TRQ terminal switching to a
low level, the microprocessor restoring the mode, the power
down circuit being released, and completion of tuning.
(Fig. 26— ®) )

The timer 1C204b works as a tuning delay circuit when a
momentary rattling of the motor stop realy occrus.

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

The MB and TV 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 BEC position before the tuning operation is
finished), the first timer (1C204a) is again triggered to ope-
rate. Therefore, when the STBY switch is held in the REC
position for more than 3 seconds, the AT Ready signal
goes low and the original mode is returned. (Fig. 26— ©) )
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The antenna tuning circuit is explained next. When the
AUTO-THRU selector switch is set-to the AUTO position,
the ATT switch is pressed and the STBY switch is set to the
SEND position, transmit power is supplicd from the final
via Lhe Filter unit. It passes through the current and voltage
detecting transformers {L107 and L102) which use toroidal
cores, the current and voltage components are applied to
1C101 (pins 9 and 13} and waveform shaped. The output
signal is applied to [C102 (D type master-slave flip-flop],
where the phase is compared. The output of 1C102 {pin 14)
runs through the buffer 1C103 (pins 10 and 1b) and
switches the emitter coupled circuit Q107 and Q102

The motor driving circuit Q103-0Q108 s operaled by this
OMN-OFF signal, and the variable capacitor {VC1) is rotated
forward or backward by the motor M1, The current and
voltage components from L1071 and L1102 are also applied
to the voltage comparator 1C104a and b {pins 6 and 4}, and
the oulpul operates the motor driving circuit Q110—-Q115
so that the variable capacitor {(VC2) is rotated forward or
backward by the motor M2 to minimize the amplitude
difference.

Therefore, the phase control variable capacitor [(WVC1) is
controlled so that the phases of current and voltage coin-
cide with each other. The voltage control variable capacitor
(WC2) is controlled so that the amplitude difference be-
tween current and voltage s minimized. (SWRE1T with
coincidental phases and zero amplitude difference)

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

this SWR signal is in the currnet mode and is converted in
the AT-A unit {IC105h} to make an SWR signal of voliage
mode. The signal is then applied to the SWR comparator
1C104d (pin 9). The voltage equivalent to SWR 1.2 : 1 is

The motor driving circuit is actuated. When the SWR is
lowered to below 1.2 @ 1 the output terminal (pin 14} of
1C104d switches to low, and the switching transistors Q117
and Q118 turn off {motor stop signall, the motor driving
circuit turns off and the motor stops.

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

The SWR signal sent to the SWR comparator [C104d is also
sent to the variable duty motor voltage circuit (1C10ba, pin
5). The varigble duty circuit uses timer [CT106 as a triangie
wave oscillator andits outputis applied comparator {1C105a,

pin 6) to vary the duty of the output pulse {pin 7). {Fig.

25

Therefore, when the SWR is higher than 5 : 1, the motor
driving voltage is at 100% duty, and the motor rotates at
high speed. When the SWR wvalue is lowered 1o 2 : 1, the
duty ratio is also lowered (50%) and the motor speed be-
comes low. As soon as the SWH lowers to below 1.2 1 1 and
the motor driving voltage disappears, the motor brake cir-
cuit RLY operates to immediately stop the motor rotation.
The antenna coupler of the TS840 is a T type and the tap
positions from 1.8MHz to 30MHz are switched by eight
relays {(RL1—6 and 8). The tap switching data is given in
Tahle 19.

0OSC waveform
at 1C106 Qpin

at 1106 (2)
SWR : 2

applied to the reference voltage terminal (1C104d, pin &) Motor poerate
through the semi-fixed resistor. Thus, when the SWR is 13.Evl :ST'EEEEG%“W
greater than 1.2 : 1 the 1C104d output terminal {pin 14} is o
high and switch Q118 turns the motor voltage supply on.
' Fig. 25 Tuning motor speed control
BAND WRC ATO |AT1 |AT2 [AT3 |RL1 |RL2 HL3[HL4‘H;5?HL5 RLS
18 0o 1 |0 1|1 ]ololaolo ]
35 0 | o | o |1 |1 c | o o )
7 o o |1 o | o 0
10 1 |1 o o | o 1 B
14 0 0 0 0 1
8 1 |1 |1 1|0 0
21 0 1 1 1 | 0 c |
| 245 | 1 0 1 v a0 | ] ] oo
28 | o |o |1 |1 |o o | o

Table 19 AT tuner band selection data

Sawtooth wavetorm
and(B)oin
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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 T5-840 and controls all its
units. The digital section consists- of the Digital A unit
(Xb4-1830-00), 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 (W02-0328-10),
BIT Encoder unit (X54-1680-01) and Keyboard ass'y
(559-0433-05), a total of units. The TS-940 is capable of
versatile functions, using the latest microprocessor techno-

lnogy. 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-bit multichip construction designed to minimize the
number of 1Cs used : the input/output uses a series of three
/O control 1Cs 8255 and three LC7800 (Sanyo) are used
for multiplexing the input signal for the input data.
Separate descriptions for each unit now follow,
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1} Digital B unit

This unit performs multiplexing of the input, waveform
shaping of encoder pulses and detecction of AT In/
Throuah (detection of the presence of the AT unit in
export models.] The input SW data in the Digital B unit
goes to 1Cs 109, 110 and 117, selected by the port
select signal from the Digital A unit, and supplied to the

Digital A unit.

As with the TS930, two optical encoders, for the main

Fig. 28 Digital control block diagram

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 T0kHz 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,

107.)

WEQ and for RBIT, are provided. Each converts one |

103, 2/4, 1C7. RIT encoder 1Cs 104, 1056, 106, 2/4,
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2} Digital C unit
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DC-DC unit

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

The 21V valtage from the Control unit is convertied into
—A0V by the DC-DC converter,

Main Encoder ass’y and RIT Encoder unit

These optical encoders consisting of photoetched disks
slit, and a pholo-interrupter, bolh oulpul Z-phase
pulses with a phase difference ot 90°C. The direction of
rotation is judged from Lhis phase difference.

B

BY

5) Switch unit
Descrintion will be given for the circuitry around the
liguid crystal display  (hereafter abbreviated LCD.)
The T5-940 uses s dual-display systermn using a newly-
developed dot matrix LCD, in addition to a fluorescent
tube ;o in addition to the operating frequency, the dis-
play can be switched for the frequency and mode of the
alternate VEO, frequencics and modes of the moemory
channels, bandwidth of VBT/ SLOPE TUNE systemns,
and clack/timer display. The LCD ass'y consists of the
dot matrix LCD and drive IC and is driven from the
4 hit/8 bit data bus. & new 4 bit microprocessor is used
for this model and interfacing Lo the drive 1C is per-
formed 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-
processor, outputting ol the audio data output from
the optional voice synthesizer unit (VS-1), elc.
5 (G- g ral)
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Fig. 31 Co-MPU data

6) Digital A unit

This unit is the control center of units 1) to By and for
data communications belween Lhem. It has a multitip
8-bit construction and the CPU uses a Z-80 operated
at a clock rate of 2.5MH-.

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 s
controlled by the system reset [C (1C20, PST5184),
which interrupts execution at the instant the suppiy
voltage falls below 4.2V to activate the backup mode.
(Fig. 32)

The 1/0O systern uses the memory-mapped /O system :
the 1st 8255 outputs the display data : the Znd 8255
outputs tho AT band data, LPF band dala, data outputs
for tThe three main loop PLL 1Cs and data outiputs for
the two carrier PLL |Cs ; and the 3rd 8255 inputs the
swilch data and outputs the switch data outputl and
the outpuls for the LEDs.

The terminals Tor the RBX 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 (and also the prosence of an AT in
export madels) is judged when the ATT SW is prossed
when the condition s OK, the AT standby pulse {active
loway, abhoul T00ws) is output to the AT unit, which then
stands by and sends back the AT Ready signal.

The microprocessor dotecis this Ready signal, auto-
matically changes the mode to TUN. The mode changes
back to the previous mode when tuning is complete.
The AT coupler is always supplied with current band
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 Frequency control data
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SEMICONDUCTOR DATA

' i 1 3l d t il y 2 52 5. g 53 55
F.LOCK | | IvFa-a IvFo-B | IMEMO ) RIT I XiT | FLOCK  VFO-A  VFO-A VFO-B MEMO ] RIT  XIT
I == L= I-= - . rel — -
niink I:::fu-:"D'::i AT A o A S I Y I B Y B A OO
| I I — f|.S I — e b I:’
: v | -JIJIL -EEU-HL-HLL_:LI ! _|| KHz : D'ﬁ . !—Iﬁl u* f . f_J eD, IE'@ . ! m]
R I I S S e B a -. - ] ' --
T i, o IFE'DD o T NN Ii i ”rfh I ! ) 100 200 300 400 600 BOO 500 1000 | sl
|i||}._|||!|:|.'-l!$|!I||_I II_IIlH:I_III'|||J:|_|_!|I"|I|||“|"|'II ! |||||| |||| | |||||||| ||||||||
| l l [ _[ —1 .I J LA L L S L A A A A
H LJ L] L - L= ! -\.J:l L.
el fais =18 i =15 o 40 a5 o [
11-BT-05Z (SW unit-M V1)
CHH f/!\'h ]- t T - L
g |_H5 |__5 ;—i-S a = J Lq o
ERE T al—T o oo Lc - s e S
b Zal Sel L _-|——-|: - | co - i s -\
i ¥ i i
i { :E ChW.GND OUT W3 M2 MI Voo 1N
| HD10551 Terminal
L :: I ECL/CMOS L
LEVEL
CONYERTER
e e (z) (4}
ML VOE W I 2 CuT M3
HD10551 Block diagram (PLL unit IC5, 11)
symbol Value | Unit Diwvid CHI{ P11 W2 M3
Voo 3 W 1 pin 5 pin 5 pin 4 pin
Vin 8 W | 110 GND Vee vee GND
PT 350 {at 756°C] T /11 GND Ve Ve Vee
Topr 30~ +75 °C 1/20  GND | GND Vee GND__|
Tstg _RB&~ 4+ 125 “C - 1/22 1 GND GND Ve Ve
1/40 GMD GMD GMND GMND
HD10551 Max. rating 1/44 GND GND GND | Ve
e - Ta-Bil Ghi’t Fepister
17 | l ¥ ¥ F r ¥ ; r i}
- T i—- 14-B1L Latzh L 12 - S‘fmb:}! ! Value Lnit
. - IBEEEREEEEEEENN, Lock | 7 VDD —~0.5to+ 10 v
© : Bit +P Crionter ) Detezt § — : -
aSCin © Dc 14 Bit +R Cn. : '; Vin _05t0 VDD + 0.5 \/
OBt — ey — 5 - I 10 A
o ) FDOA FDour —
HEF o+ ‘I—C,Q; gt - N | 20 rﬂ."':"t
! ] . —
— A A—— T ! 1 J * * | __1"-:_ <A TJ&,' —d{:_]_t'j + Bb ) QC B
s i o S S Tsty —65 to + 150 °C
1||| L1 LE L N Bl ) _!‘
| L & - I
L~ L PIHELEEE MC145158P Max. rating
’—D}—} Lateh - ]L;ILEII';[ - --LE EE_II:I['I'_E'IE
; 4 4 3 i i BEEEEEYE!
-5 1 Rit . l 1 § T i
Diaty —————— =] g}:;_l:tr:n: i T Ri- S - 10-f 1 &

_HF‘
Cleck e
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MC145158P Block diagram (PLL unit IC17)




TS-9408
SEMICONDUCTOR DATA

%1 X2 INT1 INTO/POO SCK/PO1 SI1/PD3

o

gEgg; CLOCK TIMER/EVENT INTERRUPT SERIAL 71 Poo—F03
SENERATOR CONTROL COUNTER CONTROL INTERFACE BUFFER
— TOUT
CL @ ‘ t PORT 1 P10-P13
BUFFER
AN TOUT
PORT 2 P20-P23
LATCH “ PSTE/P20
| PROGRAM COUNTER {12} l A (4) A PTOUT/P21
PORT 3
LATCH “ P30—P33
[ |
D4 | El4)
. ' PORT 4
EEB%GH;EWI%EMDHT H@4l | L 14) <-_> LATCH “ P40—P43
X INSTRUCTION | STACK POINTER (8) | BUFFER -
DECODER
I PORT &
LATCH “ PS0—P53
BUFFER
cL ¢
T 1 PORT 6
¥
SYSTEM ED;T 4MBE,T}HED ) <::> LATCH “ P60—PB3
STANDBY BUFFER
CLOCK CONTROL
GENERATOR
L a PORT 7
] bt . o KT #ro-ers
cL1 CL2 VDD vsg RESET BUFFER
uPD7508G-650-00 Block diagram (SW unit (L) 1C1)
o T T e T o T o B | B Moo= o
SRR O R GO R
A T i T T e T o 0 O T o T T o T o L

NG O 12 O P23
P73 C T P22
RESET ; O P2T/PTOUT
NG O : O P20/PSTE
CL1 O o NC
o
NG O—  PD75086G-650-00 O X2
MNC L 5 ) X
L2 1§ ) Vg
INT1 O nas
POO/INTO O :12 o NC 1A 1Y 2 A 2Y 34 3Y V55
FO1/STR O O paz TCA40HO04P {DG-A unit IC15)
MC L 13 ML
Symbol | Rati Uni
OO0 QOO0 00QUO0Q QO ¥mbo ating nit
S22 BB PBRFLR S ¥ VDD Vss—0.5~Vss + 10 v
g B | VIN Vss—0.5~VDD + 0.5 v
HPD7508G-650-00 (Top view) | VOoUT Vss—~0.5~VDD + 0.5 Vo
| 1] +10 mA,
PO 300 {DIP}/180 (MFP) mw
Totg | ~65~150 °C
Tsol 260°C - 10sec

TC40HO04P Max. rating
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SEMICONDUCTOR DATA

B BIT A1l O--— 1 _\-J AN pmeeeey A1
DATA BUS A12 O-a—— 2 38 ——w={) A9
A13 O--— 3 38— AB
DATA BUS Al14 Oem—] 4 37 ) AT
CONTROL A1G O | 5 36 F——e={) A6
— o O—md g 36 —m) AS
‘/'} N4 Orest—me{ 7 34 =y a4
LINESJ @TEHNAL DATA EU‘% ALU D3 O-4—w 8 33 - A
INSTRUCTION ' v 05 O-a—a={ 9 37 p—e= 52
C> DECODE D8 Creg—pee 10 31 —m={ A
& — 11 a i
) oL oL +BY (O— 30 p——g f’
13 CONTROL REGISTERS D2 Cret—ue{ 12 29 —0 GND
EEI;T%T:HD CPU 07 Cr--——m={ 13 28 F—w={ RFSH
CONTROL CONTROL DO O-at—a= 14 27 =0 W1
SIGNALS D1 Oreg—amed 15 26 p—— RESET
INT O——m= 18 75 ——- BUSREQO
CONTROL HALT Crep———my, 18 23 b—{ BUSAK
v GND 6 BIT MREQ Ore——o 19 22 —®=C WR
oV END @ UADDHESS BUS [ORQ C-a—j 20 21 () BD
i
LH-0080A Block diagram {DG-A unit1C1) LH-0080A (Top view)
MAIN RE E ALTERNATE REG SET
| REG SET A ER 1 INTERRUPT | MEMORY
i . VECTOR REFRESH
ACCUMULATOR | FLAGS | ACCUMULATOR | FLAGS || | R SPECIAL
i A | - A _E:_ GENERAL INDEX REGISTER IX *;L;ETE;&EEHS
B | G B C PILURPOSE INDEX REGISTER 1V =hala
D | . _E D* e | REGISTERS STACK POINTER SP
H .' L H’ L’ J PROGRAM COUNTER PC | |
Terminal ] Terminal ) ]
— - : Terminal Function Terminal Function
Mo.| Name | ) |No. | Name )
1 AT 1T 21 RD Read strobe output -
2 AlZ 22 WH Write strobe output
3 A3 > Address bus 23 | BUSAK | Not used
il AT 24 | WAIT | Not used, B B B )
b __,%1_5 s - B 25 | BUSRQ | Notused.
6 P Clock input approx. 2.5MHz 26 | RESET | Reset input {active : L}
7 1 D47y 27 | M1 | Not used.
8 | D3 28 | RFSH ;| Not used,
| rDﬂ’Ea bus SRR
8, Dd |29 | GND JGND
0, D68 30 AD A
11| +5V  Powersupply 31 Al
12, D2 ) 32 | A2
13| D7 | 33 | A3
= Data bus
14 | DO 34 | A4
15 Y 3h Ab
T > Address bus
16 INT Interrupt input 26 AR
17+ MNI Extarnal control interrupt input 37 AT
18 | HALT | Mot used, - |38 AR
19 | MBEQ | External access. signal output 39 A8
20 IOR0 | Mot used, Al A0 )

LLH-0080A Terminal function



TS-940S
SEMICONDUCTOR DATA

1 Q8
f f Vpp i g 28 Ve
i 12 2 27 PGM
I:E Ouilput Enable — —
S — e I::'.tﬂi;] _Enahle Output Buffer AT 3 26 M
PGN — Circuit
& A 6 4 25 AR
i Ab 15 2 A5
)
Datz Input Bufler -
Pragram Control : Ad B 23 A1
D7 —
T t . A3 7 22 QE
G;_.. "'{58 A2 E q 21 A0
A - A a . 20 CE
ad : Crlurmn Decodor V;-I o Column Gate AD 10 19 oa
2 a1 11 18 Q7
— xo, G5, 536 L
e : Low Decoder . Sel! Matrix 2 12 17 06
A2 e ————— |
X255 03 13 16 05
i ! f ono [ 1a s [ os
"..-"CC Vpp GMND
MBM2764-30 Block diagram {DG-A unit IC2) MBM2764-30 {Top view)
Symbol Terminal Name Symbol Terminal Name
AD—-AT12 | Address input Vo Program power supply
01—-08 Data output [input) Ve FPower supply {+ BW)
~ CE Chip enable GND Ground
0OE Clutput enalle MNC Mo conneciion _
PGM Frogram input-outpul cnable
MBM2764-30 Terminal name
A10 O e - Ve AT 1 ./ 24 Voo
Address Low Mermorial Area t—) GND AB 2 23 A8
Buffer Decoder 128x16x8 AR e 22 AQ
Ad O—— Ad 4 21 WE
T A3 5 20 OE
CSB
—— AZ e 19 AlD
‘?3 . Addroess O Gate ; '8 os
A
ag O Buffer | Column Decoder
T AQ 8 17 1/08
CSB
(Ko} g 16 /07
OE O-—— Input Input Buffer 1 |
W_E [ — Buffer Output Buffer —— (5B /02 (v b [O6
f /03 11 14 /OB
CSB J) J) GND 12 13 04

. : . ]
cs O—DO—C[>— CSB HOT /OB

MB8416-20LP-GRA (Top view)
MB8416-20LP-GRA Block diagram {DG-A unit {C3)

[

Symbol | Terminal Functions Symboal Terminal Functions
hAD_A‘ID ' Address input WE Write enable
1/01—1/08 Data input, output | oo _F’t:rwer5u1|:‘.t|:zl';,F +5V]

Cs Chip select GMND | Ground -
" OE | Output enable NC | Not comnected.

MB8416-20LP-GRA Terminal name
39
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SEMICONDUCTOR DATA

40

e
| N o]
— . — PA3 [] 1 a0 [ ] Pa4
| A | A Bort A Input PA2 2 30 [ ] PAB
Control C <:> 8 PAG ~ A7 Pat [] 3 38 [ ] PAG
ra0 ] 4 37 [] paz
| 9 Srotp A Input RO [] s 36 [ ] WR
Sata Bus Data B E|3ntE|Iel~:r~:|al Data Bus <:>. High (4] ECU;EJ;E? CS 6 35 | ] RESET
DO~ D7 <:> oL <I out GND [] 7 34 [] DO
<:>Grﬂun B ¢:> Output At 8 33 [ ] D1
Port C PCO~ PC3 |
T o I fEFIOT (4] 0 1 Ao [] @ 3z | ] p2
a0 o——-ol - ot PCY E. 10 31 [ ] o3
WE o i rcéup '<: <:> Eﬂr::tug B <::> EEE.ET.‘:B? PCe [ ] 11 30 | ] b4
Al O— el Write Control | Y _.,_T PCs [] 12 29 | 1 D5
AD O] FOTHO - Pca [ ] 13 28 [] o8
RESET O rPCo [] 14 27 | ] o7
Pc1 [ 15 26 [ ] D8
e ? pcz ] 16 25 | '] PBY
Terminal name pc3 [ 17 24 ] pBs
DO—D7 : Data bus {each direction)  AQAT : Port address PpBO [] 18 23 [ ] pB5
CS: Chip select PACO—FAT © Port A .jnput, outpul PE1 |: 19 22 [] pBa
D e control PCO_PCT . Port C inpur. ot ez [ 20 7 [ ves
WhH VWrite control
4PD8255AC-5 Block diagram (DG-A unit 1C4—6) HPDEZSSAC-S (Top view)
Terminal - Terminal
o Terminal Function e — Terminal Function
MNo.| Name | Na., | Name 1l -
1 | PA3 | Display tube grid drive signal G4 21 | PB3  Segment date b/VFO A/P2 -
Z P,az Display tube grid Fi_ria;re- siﬁ-ﬁa.l-Gé o 22 PB4 L Segment data cf.‘;fFC.J- EFPE__ B
3 PA1 | Display tube grid drive signal G2 | ) 23 PBS | Segment data d/R ITfP:il
4  PAO  Display tube grid drive signal G1 - 24  PB6 | Segment data e/XIT/P5 ) ]
5 RD Read strobe input 25 . PB7 Segment data f/—/P8B
|6 CS | Chipselectinput - 26 | Vec | +5V
7 | GND | GND 27| o7 |
a A Add-r-;ﬁ signal input B 28 D6
g A0 Address signal input - -29 05
10 | Pc7 }_ R 30 | Da
segment data control bit > Data bus
11| PC6 L 31| D3
12 PCH I:.':'lisrllayr tube grid drive signal G10 32 02
13 P{f-—iL B | Display tube grid_ drive signal G9 N 33 D1
14 | PCO | Analog data P7 |34 po
15 F‘C_1 | Analog data P8 35 Reset Reset input {Active ;. M) o
16 PCT Analog data P9 : - 36 WR | Write strobe input - )
17 | PC3 | Analog dats P10 37 | PA7 | Display tube grid drive signal GB -
18 FBO Segment dala dp 38 PAG Display tube grid drive signal G7
19 | PB1 |Segment data g 0 | PAS | Display tube grid drive signal G6
20 | PB2 |Segment data a/MEMO/P1 o 40 | PA4 | Display tube grid drive signal G5

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

Terminal function {1C4)




SEMICONDUCTOR DATA

TS-940S

Terminal ] _ Terminal ) )
EI_-::..I.. ”Na'"r;;_r Terminal Function No. | Name Terminal Function
1 | paz a3 i 21 | PB3 | DA3PLL data for MNE147 bit 3
2 | paz | ATZ 22 | PB4 |CLOHET 36M PLL clock
3 | PAa1 a1 [ Pandaee 23 | PB5 | CL1 Main loop 10Hz PLL clock
4 PAD T ATO 24 PBB CLZ Main loop 10kHz L
5 | RD  Read strobe input _ 25 | PB7 | CL3 Main laop 500k o
6 | CS  Chipselectinput 28| Ve |+5V
7 | GND ' GND ] 27 | D7 |7
HE A | Address signa_l. | npu-t ) 28 D6
9 | A0 Address signal input | 20 | D5
10 | PC7  PLD Main loop 500k PLL data 30| D4
il . N . - |r5_ Data bus
11 | PC6  PLE Main loop 500k PLL latch enable 31| D3
12 | PCE  CL5 CAR PLL clock for 71.56MHz 32 | D2
13 | PCA  CL4 CAR PLL clock for 45.6MHz 33 | DI
14 | PCO VBT Cord SW select output 34 | po |
(15 | PC1  SPL Cord SW select outout 35 | Reset |Reset input {Active: H) ’
16 | PC2  SPH Cord SW salect output 36 | WR | Write strobe input | -
17 | PC3  BLK Blamking puse a7 pa7 |LP2
18 | PBO DA bit 0 38 PAB | LP1_ bLPF Band data
19 | PB1  DAT SPLL data for MN6147  bit 1 39 | PA5 | LPO
20 | PB2 | DA2 hit 2 40 | PA4 |WRC AT Band data i
Terminal function {IC5)
Terminal Terminal Function Terminal Terminal Function
Mo.| Mame Ng. | Mame | ) |
1 | PA3 | NAW, Narrow, wide output 21_J|r PB3  Lock indicator output
Z PAZ I MLZ 22 PB4 SW select output A N
3 | PA1  ML1  Mode LED output 23 | PB5 | SWselect output B
(4 PAO MLO - 24 | PB6 | SW control output j
F;E; | ﬁ - Read strobe input 25 FBY BIT Elear_pulse__
o cS __I Chip select input 26 oo + oV -
7  GND |GND B 2z | b7 Y
8 A _-Address signal input 28 D6
5 A0 Address signal input 29 Db
1o res ] <0 o4 > Data bus
11 | pPce 31 | DB
12 | PCB 32 | D2
& pea E-SW data input port 33 O
14 | PCO 34 | Do | J - -
15 PC1 35 Reset  Reset input {Active @ H) )
16 | PC2 36 | WR  Write strobe input -
17 FC3 ) 37 | PA7 | Buzzer pulse -
.‘IB - PBO ?T}{ standby output 38 PAB ' Band data
19 PB] Split LED output ) 39 | PAS ;r_‘u'_f:_]_ }VED soloct outpUT
20 FBE2 AT start pulse output A0 PA4 | WO

Terminal function {IC6)}

41
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SEMICONDUCTOR DATA

Coan [ ] (g 28 [ ] nH ] IMPUT
A s 27 || voo
A 3 I F R
Al 4 Zh o
EE . 24%m QLITRUT
B [ | s 23 [ Jod
Bz 7 2 Ip 7
INPUT EEE ) . %E
@[] 20 [ ] sq
c1p o 19 Ep
E‘EE y . %Eﬁ IMPLIT
@m [ ]2 17 [ 152
e [ ] 13 16 o1 |
| Vg E 14 1= j oo j
LC7800 (Top view)
LC7800 Equivalent circuit (DG-B unit IC109—-111)
Input - Dut]::l__ut
- Data input | 1 Select input Inhibit i.r‘|.|::ut
A .8 . c_ 3} -
AD AT A2 A3 BO BT BZ B3 CO C1 C2 C3 DO DI DZ D3 'SA SB SC SD | INH INH |00 01 02 03
{l 1 1 1 1 1 T 1 1 T 1 1 1 1 T 1 0 1 1 1 () 1 N 1 1 1
T (] 1 1 1 1 1 1 1 1 1 i l 1 T [ 0 [ 1 i O [ 1 0 l 1
T T O 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 O 1 T T O 1
T T 1 o 1 T T T 1 1 1 T 01 1 1 1 O 1 T L ¥ 1 1 1 1 O
1 1 1o o1 11 1 1 1 i1 o1 o1 11 oo o110 1 o 11
1 ] 1 _ l 1 i i 1 i 1 T 1 T 1 1 1 1 O 1 i 0 1 1 0 1 T
T 1 1 T 1 (0 T I 1 1 1 1 1 1 1 1 () 1 i 0 1 1 l 0 1
T T 1 1 T T 1 oo 1 1 1 1 1 1 1 1 C 1 1 ] 1 1 1 1 0
1 1 1t 11 1 1o o1 1t 1 10T 0 | o 1 1
1 1 1 1 T 1 1 1 1 o 1 i 1 [ | 1 1 T 0 1 O T T () T 1
T 1 1 1 1 1 1 1 1 1 (} ] l 1 1 1 1 1 0 1 O T b 1 0 1
1 1 1 1 T 1 [ 1 1 T ] 0 1 1 [ 1 1 1 (] 1 0 1 ] L 1 ]
1 1 1 1 1 1 1 1 i | ] 1 (b 1 1 1 i 1 1 () U ] 0 1 T T
To1 1 11 o1 o1 o111 o1 1|10 1 11110 0 1 T 0 1
T 1 1 1t 1t o1 o1 1|t 11 1|t 1011110 0 1 11 0
T 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 O 1 1 T C { 1 1 1 1 o
T e | 0 : ] : 1
#+ * L4 u: * ® Es * * * * * * £ il + * +* * * ‘l # ‘| 1 -] ‘|
*******ﬁ****l**'**.****i* 0 1 1 1
(Natel 1 H level/0 : L level/* : don't care
LC7300 Truth tabie
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CAPACITORS CC 45 TH 1H 220 J Cra5 _Color* ¢ Capacitor value T 0 3=001uF
1 2 3 4 5 8 /K
| 40 1 0=1pF 220 =22pF

1=Tvpe.... ceramic, electrolyic, etc. 4 = Voltage rating W _ 1 0 0=10pF 4 I ) o
2 = Shapsg ......round, square, etc. b =\Value |, ) 151 number | Multiplier

_ y _ 1 0 1=100pF Z2nd number
3 = Temp. coefficient 6 = Tolerance
* Temperature Coefficient 1 0 2=1000pF =0.001uF

istWord | C | L P R s T U | |2ndword | G H ok L

Color® Black | Red |Orange Yellow | Green Blue | Violet ppmy T C +30 | 2680 | +£120 4 250 | £ 500

"C D — —i50 '+ —220 | -330  —470 | —750
e/ & | —80 . - Exarnple CCABTH = —470=60 ppm/°C

# Tolerance

Code ! ¢ | D G J 4 M x| £ P Mo code Code | B C D F G
(%) +025|:05 | t2 | 5 | +10 | =20 | +40 | +80 |+100 | Mo 10uF—10~+50 | [(pF) |01 [:025 |05 | =1 + 72
| —20 | =20 | -0 |5 47pF-10~+75
Less than 10 pF
¢ Rating voltage
2nd |
WO ; !
A B C o | E | F G H J K W
1st
word N | ) .
0 1.0 126 1.6 20 | 25 315 40 5.0 6.3 80 -
1 | 10 125 16 20 25 316 | 40 = 80 | B3 80 | 35
2 100 125 - 160 200 _EErD 415 imﬂ _ ED_D___ 630 800 _ -
3 [1000 [1250 1600 2000 2500 |3150 4000 5000 16300 8000 —
e Chip capacitors Dimension
I[E}{:I O N - S T L I I B Bef to th b Lab] Di[T]EI’IﬁiUI’"I code L W — T
- r—r 0 Ve lable, —
L WP Ey e b Reter to ihe ahe Empty 56+ 0.5 50+05 | Lessthan 2.0
12 34 5 67 E 132+0.2 1.6+0.2 | Lessthan 1.25
ECI:IlE:} , {FH,‘IiHL’lZJ{‘SH F 20+0.3 1.26+0.2 Less than 1.25
(EX e mm o cm i e
;— ; Z 4 TE- 1?3 7 Dimension
(Chip) (B.F) 1 = Type ...... ceramic, electrolytic, etc. | Dimension code [ L W T | Wattage
® Chip resistor (Carbon) 2= Shape ...... round, square, etc. E 132:02 | 16402 067 | 2B
5 csoca . 3 = Dimension F 20:03 [1.25:02|045 | 2A
(EX) el el s BN 4 = Temp. coetficient -

,r,r"wrﬂrr

= i Rating watt
1 2 34 5 6 7 g= ﬁr:::tage rating g age Simoncion
{Chm]'_ (B.F) ;- Talue Cord | Wattage || Cord , Waltage || Cord | Wattage

L Eﬂrhﬂﬁ rﬂﬁlﬂﬂr t”nrmﬂl t?F‘B:' - oIeErance. 2,&. .t 1EIW EE : 1 4W SA -'lw "L/"l 4:1_
EX)Emesacirs 1 i 28 |1 ewl| 24 12w | 3D | ow —

T I _+ 1' | 'f Llll_. -2{: "":!"' EW o W

1T 2 3 4 b 6 7
Note : | 3} Keep the temperature of tip of soldering iron below
Soldering procedure for the tip condenser 280°C

® Tools and materials
=soldering iron

Slit tip PN
Solder (Silver solder or low temperature solder) X X
Pincers made of bamboo 4 EE‘

Hot plate or drier
® Soldering procedure v
1) Pre-heat the surface of tip condenser up to around O

160°C with the hot plate or drier. g M L _ﬁ %

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 —E},_ ‘% E
soldering iron. ' .

5} Solder the other end similarly.

Tip of soldering iron

® Caution Note: I yvou 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 saldering.
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In case of low temperature solder : Within 3 — 4 sec.



T$-940S PARTS LIST

Mo Neww parts
# o Please note thal parts are sometimes not in stock and it takes much tirne to deliver.

SEMICONDUCTOR

Herr | b, Fart No. ltem mif;s_] Part Mo, ltem  |mens Part Mo, R Part Na,
Diode 1N60 LED " LNBBIS) FET 25K30A(GR) SN74LS32N
1N4448 LNO1201C 25K30A(0) SN7ALSTIAN
151007 LNO130TC 28K 125 SN74L.S90N
151565 LNO1401C 25K 125 SN74L5138N
151687 LT8CO1F 25K192A{GR) SN74L5138MN
152588 $G238D 2SK192A(GR) =) | SN74LS145N
18590 | SN74LST7EN
188133 Sarge DSA44T LA 3SKTAY) SNT4LS245N
GM-3B absorber SN74LS374MN
MCS3T1 Thermister 25029 Ic BAT718 SN7AS10N
MCO2T 112-103-2 BU4N018 FSN74ST1ZN
MCO31 112-501-2 5N1B6813P
M1204 | 112-503-2 ‘HA1368
815VB10 i 5TP.41L MD74LS12gP TA78LO0BAP
UDER : HD74L.S245P TA7140P
Dispiay tuba N |17.BT-05Z { HD741.S245WP TA7302P
D.BM, ND487R1-3R . N | HD4410 N | TC40H0O4F
Lcp C N FTR-7155 B HDOA47E8 TC4001BP
Varistor w203 'HD10116 TCAQT1BP
STV-3H{OY] ||Phois TR aNT110 HD10125 TCA0278P
SV03YS PHN126S HD10131 TCAB40BP
N | HD10B51 TCAD49BP
Varactor 18Y123 TCAD73IEP
Digital TR DTA114ES LC7B00 TCROBEEP
Voltage 1SVEB4GC DTA124E8 LM358P TMPS255AP-5
variabla 1SV 149A N | DTA143EF
i N | DTAT43ES MELE255AP-5 wA7818UC
Zener 8Z-102 N | DTA143XS M74L532P PC78LOBA
diode BZ-320 DTC114ES M54459L uPC78LOBA
BZ-350 DTC124EF M54561P #PCS77H
MTZ3.0JB DTC124€ES MB3614 PC1037H
MTZ3.6J8 N | DTC144Ws MB84t6-20LP-GRA uPC7805H
MTZ3.9J MBM2764-30T2 wPCTBIZH
"MTZ3.8.JB TR 2NEEEE MC7AHCTE?N pPC7815H
 MTZ4.3J 2SA850(Y) MC1723C #PDB82E5AC-H
MTZ5.1J{A B} 28A066(0) MCT0T16L
MTZ5.TJA 2SAB84K(E] MC10125L Micro- LHO0S0A
MTZ5.6J 28A10150Y] MC10131L processor HPI7BOC-1
MTZ5.61A 2SA1048(Y) MC14077BCP N uPD7E08G-650-00
MTZE BJE 25A10421GR) MC14569BCP
MTZ6.2J8 28A1116(E) N | MC146158P
MTZ8.8. 2SB861(C) | MNGT147
MTZ9.14 2SCA96(Y) I MNB147C
MTZ9.1JA 25C1907 !
MT29.11C 25C1953{Y) " NEGEEP
MTZ10J 25C1973(T) N NES56N :
MTZ10J{2. B} 2502063 NJWM2801
MTZ10JC 12802075 F NJMZ2803D
MTZ11JC 23C21200Y) NIM2004D :
MTZ12J 250223510} NJMABESS
MTZ12JC 2SC2274KIE} i
MTZ16J1A,B) 25C2453(Y) tPSTH18A
MTZ16JA 25C2459(BL) :
MTZ18JC 28C2668(Y)
MTZ18J4 25C27871(L)
MTZ18JC 25C3113(B) : ;
MTZ20J 250880{Y) i :
MTZ20JC 2SD1266(P,0) | .
MTZ24JD 2SD1408(Y} | f
MRF422 | |
MRF485 i
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PARTS LIST TS-9408

TS-9405 GENERAL

FARTS NO. | NOTE! MAME & DESCRIPTICHN aATY REFERENCZE NOD.

AQL-09BE-01 M= METALLZC CASE UPPER
Hﬂi ﬂ?E? 11 Wa METALLZI G EHSE LDH H
Lol il ::::::FIAME_L.' ..... ; S ::E:.:EE:_::::.:::::.::::

= CREAR. PANE_i_ﬁ;?Tfﬂfm$m$m$T“L{;f;f

Tl

Eu#Dﬂ*E —C.MOS IC Z2-INPUT NOR W&
BO3-0525-04 C BWITCH MASK

BO3-0539-04 __SWITCH MASK PﬂHEH;TIM*H
BOF=0S4 Q0L Ne BRI TR Mﬂaﬁ““ CSENDJARED o [E
BOF=054 104" Ul S ITOH: H#SH ; ' K T
BOSN TR s o i L B GRITNE.. i e a
BlO-0A73-03 FRONT GLASS

BlO-0474=04 FRONT GLASS LD
Bli-0426=04 LIGHT GUIDIHG P'ATE METER
B0-ERTveLE T -;;JAME—" o AV '
BI1=0858=05: NGELMET R T T
BAO =38 71«04 1 MO BEL . NAME.
B4O=3572-04 MOGEL MAME PLATE T5-94X% S
B42=1729=04 % FLATE"WITH AMTEMMNA TUMER”
B&2=-1739=-14 VOLTASE IND' PLATE:120% K,
BA2=1T L0004 ;£”5E15 .. .. . .... FT?'?EHPLﬂTE"?EUV““*“Hﬁéﬁgﬁr
BREEIILEOE R
B2 PIREC T
B4Z—23B5-04
BL2=2350=04

B42=-dI¥1=23

e R i

e Ll el e o o el o £

. EEEEHDH $EHL .......... EE ........ 'l."E'::"": FD”TH"BH i :::. :.::.:.'1-:.::.:...::_.:.:::::'::::::::::.:;-::.--.-::......m::_m::
ADJ SEAL SIﬁE TGNEFBLZ S/ MCONI 1

1

1

EDJ SEAL CAR BALANCE
TE-F4L0E HF TRANSEEIUER KFTH |
BhZTERT R A |TSEORONTR TRARS, e T R
Bi2L239950k - il

EEEE#&ﬁLE%ﬁ%{;;J:LELfiF
B43=1046=04% :
B4&=-04LE=-00 i UGER & WARBANTY CARD E
E#E D#ﬁi ﬂﬁ Nx! LABEL FOR FACEAG
TF . NF LABEL FOR PRCEAG.,
4. CEABELR: FDH PHEEHE
'HﬁﬂﬁﬂﬁﬁﬁﬁﬂﬁJ HlNE LAREL UEORPAGKAS p R R
BS0-BCQD1-0D M INSTRUCTION MﬁNLAL KM K
BEO-BEGO0Z2-00 M INSTRUCTION MAMUAL T

CEOANTHOTOM 0 e e T ECE L T ;;' o SRR M E_$Jf”19 N
CROHOBS 705 CELECTRO, fiiz e dusaa05e

5?1“Q4?5Hﬂ5 AEEEE i :T'; :.”i RS : VLt ”f}uhi;‘ﬁE,jHE
CFi1-0647=-05 CERAMIC 101

q&hﬁﬁiLﬁ” SARGE AESOBER 1 0 105
hTtlE#EE Tr T T eeT EEIEITJ!IL r'H MPH j_ 'i;l .155 T e e T T e e e e e e e e e e

EG4C0352E05 ORI -l
ECA-O&55-05 DIN HECEPTﬂ“LE &F HGEI
EQA-OTFE3-05 DIN RECEFTACLE VP REMOTE |

1

: Lo

ED& DESl o5 DIN REEEFTHﬁLE 2P W.WERTER L1
L 1

o

TR P}gtH;ﬂ‘$AHTI'"““"'“ —
EG?#HBEE ﬁﬁ SMETAL PLUG aF BTG MY
BOP=AETES05 AT PR G ALEE L IEFEnEEESEAH?} L
E11-0404-05 ! FEONE JAGK <EY.PFCHNE 2 [ 4 10i.108
E11-0410-03 PHONE JACK ExT SP T 107
E13-0101-05 , _REA JACK A% ANTLRTTY 2 | J 103,106

FARTS NO. NGTE NAME & DESGLRLIPTION aTyY REFERENGE WO,
ElA-D3%51-0%8 IP AC BOCEET 1 J 110
E22=-0015=-04 Lus PLATE 3
EZ3=-D04T-04 EARTH LUG ANT
Eﬁimﬁiﬂﬁmﬂi.::uJEFHTEijﬁﬁﬂiﬂﬁﬁﬁiﬂﬁﬁﬁEl”
..... WG TERMINALS
Ejﬁ_"lﬁaz_iE - IAE-CER:DEEE.‘F :::_.
(E30-1444—-15 AC CORD ASS*Y
EA0-1445-05 [ AL CORD ASS'Y
EI0-1447-05 AL CORD ASS'Y
EA0E0TEC05 . § N ALY CORD ASSIY. T
ELQ=027 305" MINT CONNECTOR ;F
Eﬁﬁ ﬁ?ﬁz ﬁi , S IR :Hlﬂl.;gﬂﬂﬁgtﬁﬂ::?gf”
E4L0-2007-056  MINI COMMWECTOR 2P

FO5-4022-05
FOS-EO2 IS
fo?-0nsz- ﬁﬁ.

FO9-0405-34 FAN -inER TRHHS SIDE 1
F15-04&58-14 Ne| SWITCH MASE VOX 1
F15-0&57-04 N | FILTER DISPLAY 1
[ EIR=0620=06 7 T SR ELDING T SRTDE CONER L s
#zn st L TR CFNSULATING:. SHEET{EATT STOEy: i
FEORBE T 0 BN U DA TING SHEEvaSF BOTTOM 0 b @ e T
F20=0527=-05 INSULATIKG BOARD :TRANSISTOR 2 o B

F29-0421-14 » INSULATOR 5

:gcn;LﬁH SFE;HE

ED? D#iﬂ ﬂ5 1 EFHING FGH ﬁNDE UET
G11=060%=04 . CUSHION MIC M X
G13-0849-04 % | CUSHIOGN (A) METER
Eiitﬁﬁﬁgrﬁﬁuﬂ:ﬂ:::iﬁﬂfQUEHIQHH'”"'”"
1081004 ¥ QU HION. :i__...m.m...fum
Eiﬁ;ﬂﬁiﬂ;ﬂﬂﬂ?ﬂﬁ:FﬂﬂﬂiﬁnyﬁﬂinhﬁﬁﬁﬁﬁﬁfﬁyT;?L”””“FLHTL
G13-0819-04 Na| CUSHION
G53-0510-04 x | PACKING
553 ﬂ511 Di ® ° PACKING
: ' CNELTPACEING T TOR CASE
;FAEEINﬂ;_ fFILTﬁH uns:

Ho1-2643-24" el CARTON TINSIDES
HO1-4844=24 N#| CARTON CINSIDED

HOl=-4845=-24 e | CA&RTON (INSIDED °
HOFTAZAB=EA L W 'ﬁEIRTDM%jﬁUTETDE]

o ._--lhl

Hlﬂ—i!?ﬁ ﬁ&
HiQ=2&602=-02
H10-2&603-02
H12-0491-04

PDL?’ FIHTURE FRDHT
FOLYT™ FIXTUEE BREAR
CUSHION
|FROTECTIVE BAG: i U A e e e I
EN BoiyeResber EAELEf_ A Sl Pl

. ::::.::EAE {EHAH’GERI - “e PRI ...'..:...' e T caemen “ns cms swaas P - s -

JO2=004%=14 FOOT REAR (-
JO2=04253-04 | FOOT FRONTC¢OUT SIDEY | 2




TS-940S PARTS LIST
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PARTS NO.

NOTE

NAME B DESCRIPTION

REFERENGCE NO.

JO2-0424-04
JOZ2-G426-05
J13-0033=-15

FOOT FRONTC IN SIDE>
FOOT SMOLL TYPE

101

'JIF'EEEE*ﬁﬁ'"

FUEE HDLDEH

J32-07&67-04
J32-07BF=-04

330745, ﬁ&?nn;,_.-w?T

STUD E BDSS ESTLCK T?PEJ
STUD & BOSS MOTOR

Y] DR S TR Y

KOL-0409 =05

1mHanLEe

uzi”n?sa”aﬁ
K2I-0724-04
K23-0740-04

HHDB.._._.“._.._HHIN
KENOE SQL

KENOE HFfNﬂTEHr-——ETC

K3 2m075350

K Ee 0T LD

KEF=0T7E-08

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

EEE.“ﬂ?E? 4

I ﬂﬁl__..__

K29-3036=-04
K29=3038=-04

th*EEEﬁfiif

HD?—GES& 05
NOF=0&26=-04&
NO¥=-0646—-04

SEMS SCREW M3K10

NOP-DESE-0E
NTO-2030° 48
NE&<g1L5=n5

. SCREMW M&¥s HANDLE
- AR WO TORT DL L T

N14=050%=-05
MN1&=0512=-05
N15-10£6—-4&

.“NUT 3 S

SPEED NUT

N15H1¢3ﬂﬂ¢153
Nlﬁ Jﬂﬁﬂ &5;.1'”"

FLAT WASHER

NE0-20D4-45
N3G-260&=45
NE0=-2004-44

NEG E&ﬂﬁ #&i.

NIG-3004—46
N3G-3006=46
N30-35301&4=46

ﬁi& GO T &G E

NEZ=Papg=ig: 0

fﬁFunT D 3cﬁewf4?7"“"

N32=30086=48&
NE2=300R=44
NZ3-300&-43

FLAT FD SCREW  M3ke
FLAT HD SCREW MEXA
ROUND FLAT SCREW M3X4

P P a2 S B

PARTE NO.

MOTE !

MAME & DESCRIPTION

@ty

REFERENCE NO.

M35-3004—-45
N35-3006-41
N35=2006=45

BEIND SCREW MIXa
BIND SCREW-SUB PAMEL

NES+ Q0845
NIS-L00E-41

NET-2E06-wd

SCREW

HEY-200&6-44
NEBT-3010-44&
MET 3012 ﬁ&

S APEING

TAPFING SCREW M3H1G
TAPPING S5CHEW FINAL UNIT

? xuﬂﬁ aﬁfn

'1HPPIEG45£REH::;ﬂL110 """"""""

FLAT:HTAPRENG SCREW: MEE&:
HEIND TAEPING: SEREW M3XS::

HNBF-200&6-45

H?D 9241 D3

‘HIND TAPPLNG SLREW MIRé

101-102

CAP. BLOCK 0 ﬂiUF K&

1B

525- Ekﬂﬁ ﬂS
531-1407=-05
340=-2418=-05

—AC SELECTOR

“SVITCH
SLIDE SWITCH
POWER

fiﬁﬂfﬁﬁﬂﬁfgﬁ?"ﬂ”;ﬁﬁ"ws'

PUEH EHITEH

TCLO01BF
Tar-0221-05

'c WOS 10

SPEAKER

o

T#E—GEGE—GE

GL HDTER FAN

MFE?E#EJ“Lm.mH:'"'m'JFh LT

WO02=-0328-10
HDE GEﬁE-DS

MaAIN ENCODER ASS'Y

it s0bade

LED ASSTY

H&3-13500-00C
&b -1660-00
X&a=1400=-00

“AVR LUNLT
RF UNIT

¥EA= 1030500
Iiﬂﬁiﬁiﬂ*ﬂ&

100W FINAL UNIT

XE1-1330-00
X53-1420-11
¥54—1690-01

“FILTER UNIT

CONTROL UNIT
RIT ENCODER

Wsiltagozon:
AEE=1BE0=00

'};nqgirngxﬁxuﬁjr ;ﬁjﬁjﬁi;:fh:

K37-1130-00

155133

AT UNIT "WITH/AT”ONLY

25D1B4KLE .G

- DIDCRE ) .

103,104,104

2301406CY)

5TP=&1L

._fh_ LR

TH




SW UNIT {X41-1600-00)

PARTS LIST TS-9408

| PARTS KO.

CCLSCHLIRZ20
CCLS5LLIH3F0Y

CROLAWIALODOM:

EEﬁﬁHlHEﬂEH

CEQAWIEZAAM Lol

[CK4SF1H103Z
C315E1A100M I
CR1-0117-05 |

TBIC0TLT- &5;5;L,mm -

iﬁIGITﬁLZfH:'jﬂ::ﬁmp

HTEIELEF
DTCI124ES

DIGITAL TR MPK
DIGITAL TR YPK

:“QEHANIE'Tif5H i:G1¢4?.'5GF:fP

KOTE|  WAME & DESCRIFTICHM ATy RE-EREMCE MO.

CERAMIC 2eF SOV 2

CERAMIL 337 50 1
CCELECTRO. v ooan. 10w SL

AR EETHG'H:JE: ..22 - 23V .;:

..... CCELECTROL o 2.2 . sou e
| CERAMIC G.o1l S0V 3
TAMTALLM 10 10V 1

CERAMIC C.ot 5OV | i

E Ll I

el

.Ebééhgjﬁﬁﬂﬁﬁimh“
EG8-4351205 ¢

E13-04&2-05~

TBP METAL SOCEET

A UAZE AP

'ROUND. TYPE EONNELTOR -

3R

E23-0512-03
E40-02732-05
E40-(274-05

TERMIHH' S p
MINI CONNECTOD® 2P
MIMI COMNMECTAOR 2P

(I T | PR

E4Q~0573=05
E4D-0673-05
E4D-0773=05
{E40=-Q873-0G5

E4l= ﬂE?SdﬂEL”@?HET:'J”
E&l=0473-05.

"tnmmEcTnnm.EP%:w_nm;_;
CCONNECTOR LPo oo
COMMECTOR: 8P o

CONMNEZTOR  &F
CONNECTOR 7P
CONNECTOR  BP

E#H-U?TE I;?S:::::'::'-::':.::::.'::'”' ::E: H
E40-0RT4=05 0 1T

1. CONNECTOR: §F.
1COMNECTOR 1¢F~

J31-0502-04
J42-0428-C3

COLLAR
E”SH’NE

CCONNECTDR: P07 0

= BOAD
_=C aoal

R T [T

FET I

:Liq—*ﬂﬁi e
I o T e A

L77-2256-05

MC?11

:QIMDUTDR w;:7l-'1ﬁ Tue
CINDUETOR. ST o

E R

el ol

XTAL 2. ?SB{HE

DICDE

-

=

:MTIJ*JE

rﬂTI'I'U.'J """ . .:::.:::.::.:.-“..

'”I*EEEHEH DIODE " AT v

HEDEGFEHlﬂﬂJ
ES1&4ABZA1E0)
ECG1l-0407-G5

TZENER D ORE . - . 1w -

N
e

“RE5 551D 10 OHN 1729

METAL =ILM 18 ORM 1%
FDTEhTIﬂHE'fR 200CED

RUE-FA04=05. L

Rlg=T434=05 . =
RAZ-ZLGI-05 T

RT3-4402-05
RLP-3413-0%
Rile=-3421-0%

SLIDE POT.
FOTERTIOMET ER
POTEKTIOMETE 10041

STRIMLROT. SR S
| SLIDE: PGTb LT AnKCE}
L SLIDE POT.  10KCAY o

-

ALY,
10K (A 20X LB

CaXe

R4 3493*&5?””“

RZ4-9402-05"

FLle=3&d2=05 0 7

| POTERTIOMETER ™.
| POTENTIOMETER
CPOTERTIOMETEZR

1DK(AJ;1DE B
iﬂﬂiﬁllﬂhtﬂﬁﬂ?
1UREEJ;-DE~*? &

RIO-0Z15-05
R90-05%34-05
RI0-0345-05%

RESIEZTOF EBL Dﬂﬁ 10K OHM K<
RESIETOR BLCCKE 10K OHM XS5

CAF. BLOUK pL.0ot

b

el e e = v ) = s R b e n 1

HLJnJHkJH:AFaMLAhIHHJhau .
TR o g .

S40-2439-15
40-2440-15
Sﬁﬁ ELES US

PUSH SWITCH
FPUSH SWITCH
PUSH SWITLCH

FARTS NC. NOTE. NAFE & DESCRIPTICN B 2TY|  REFERENLE MO. —
RPC-05446-05 CAP. BLOCK H M7 4 1B ]
RYO-D5B5-05 Iy DIODE BLOCK 151535 %5 A 15 7
FOLCLEE0+05 o ] CROTARYCSWITCH. .o R
SO-1431-057 0 5 B CROTARY SSWITCR. - LT 1:
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TS-940S PARTS LIST

AT UNIT (X57-1130-00)

FARTS NO.
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PARTS LIST TS-940S 1

KEYBOARD ASS'Y (859-0433-15)

| PARTS NO. (NOTE MAME & DESCRIPTTION

GTY. FR=FERENCE NC.

ELQ-CA4TIE-035 . MINI CONNECTOR &P

ELQ=03735=05 MINI CONNECTOR 3P | 2
£

ELO-CST3=05.7. . - | MINI CONMECTOR -S5P. . .. = T T [ e ey R e e e T T e B e e e T
2

ELO=0ATR=08 o MINT S ONNECTOR: 6P L e R e s T
E&0=0773-05 & 0 | UMINILCONNECTOR L FR.T. o0 o 0
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PARTES NO, KOTE NAME & DESCRIPTION BTy REFERENCE ND.
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TS-9408 DISASSEMBLY
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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
bottom 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 bolts to torque of
20kg-cm. Check the transformer for shock, looseness,
and correspondence.

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

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

Disassembly for front panel

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

2) Removing main knob
If the dial ring fit to the rim of main knob is removed,
the hexagon socket head bolt can be seen which s
securing the main knob. The main knob can be removed
by loosening this bolt.

3) When removing the KEY BOARD ASSY (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 plate
and two flat screws (M2 x ©)

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.



Pan head screw x 4

(N30-
Pan head screw x 8

(N30-2605-46)

Shaft mounting
hardware x 4

Coiled spring x 4 i g

(GO1-0817-04)
Slide cover

(FO7-0862-04) \

2
Insulator X N
(F29-0421-14) \

Gy, - fﬁf. I
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Bind screw x 8
(N35-4008-41)

Metallic case (Upper) (B05-0722-04)

(A01-0988-01)

C Push knob x 4

VOX/MAN, FULL/SEMI, MONI, DIM

(K29-3002-04)

D STBY Push knob x 3 ATT, NAR/WIDE

(K29-3038-04)

E Push knob POWER
(K29-0757-04)

F Push knob TIMER
(K29-3036-04) Badge

G Knob x 3 |
AGC, ATT, METER

H Knob x 2 MIC, PRO-IN
(K23-0745-04)

| Knob x 2 PWR, PRO-OUT
(K21-0765-04)

J Knob x 4
NOTCH, PITCH, AF,

SSB SLOPE TUNE-HIGH H

(K23-0740-04)

Knob CW VBT
K Push knob x 5 (K29-0738-04)

RIT, XIT, CLEAR, NOTCHk

(B43-1045-04) KM W, X G
(B43-1046-04)T

_ i Name plate P
(K23-0753-04) (B42-2391-23) K-MrT;W )
(B42-2392-23) X

NOTCH, AF TUNE
(K27-0435-04)

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

M Spring for knob
(G09—0405—_O5)

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

O Spring for knob
(G09-0410-05)

P Knob x 4
SQL, AF TUNE, RF,
SSB SLOPE TUNE-HIGH
(K21-0764-04)

2608-46) Cushion'.
(G13-0662-04) -

- Packing
' (G53-0525-04)

Foot (Small) x 2
(JO2-0426-05)

Tapping screw x 8

(N87-3012-46) ~— .|

Tapping screw X
(N87-3006 —|46)
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(B10-0673-03)

f"-’-- -
- -
- - -
e s
- =
. 2t
- e -
- @ - .-l""-’-

DC-DC unit
(X46-1030-00)

- Bind screw x 4
(N35-3006-41)

Tapping screw x 4 a__ﬁ__ .
(N87-3006-46)
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(K29-0761-04)

Foot (Small) x 2 —
(JO2-0426-05)

Foot (F) (Outside) x 2
(J0O2-0423-04)

Foot (F) (inside) x 2
(JO2-0424-04)

Tapping screw X 2 _

) F P o -
@GJ D - Knob MAIN
Knob NB LEVEL =~ Uy

~ (K21-0766-05)
(K23-0721-04) B s
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o

(N87-4010-46)

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

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

ADJ seal

CAR BALANCE
(B42-2390-04)

Model name plate

(B40-3571-04) KM, TW ADJ seal (N87-4010-46)

(B40-3572-04) X

(N87-3012-46)

DISASSEMBLY T3-9408

ADJ seal
(B42-2388-04)

~ Switch mounting
hardware

Tapping screw x 4
%/ (N87-3006-46)

Speaker

SP mounting
hardware

I
Switch mask |
(F15-0656-04)

Tapping screw x b

A Tapping screw x 2
(N87-3012-46)
SW unit (F)

(X41-1600-00) B Tapping screw x 8
(N87-3006-406)

Tapping screw X ©

Digital-A unit .
. | (X54-1830-00) Tapping screw x 4
N e B (N87-3012-46)
AV R unit

(X43-1500-00)

Tapping screw x 4
(N87-3006-46)
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Mounting hardware
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S

'PLLunH
(Xb0-2020-00)

3

Cushion X 2
. (G13-0810-04)

L~

Electro x 2
(C90-0857-0bH)

S Tapping screw x 4
(N87-2606-46) 4
L1 9“035%05) T Tapping screw x 4
Plate (N87 -2606-46)
> 1 (B42-1729-04)

U Tapping screw x 5
(N87-3012-46)

Tapping screw x 4
(N87-3006-46)

i

THRER

Shielding cover A

T
" Digital-B unit
(X54-1840-00)
(A/2)
Shielding case
Screw X 2 Tapping screw x 4
(N09-0646-04) - (N87-3006-46)
Digital-B unit
.5 (X54-1840-00) (B/2)

Metallic case (Lower) 6
(A01-0989-11)

Bind screw x 8
(N35-4008-41)
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R

Panel .
(A20-2642-02) S

S

Handle

E/ﬁ (KO1-0409-05)

Foot (R) x 2
(JO2-0049-14)

Tapping screw x 2

SIDE-TONE BUZ MONI
(B42-2389-04) 63
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DISASSEMBLY TS-9408

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

.-w"ﬂ‘
Tapping screw x 2

| S
A Bind screw (N87-3006-46) Fan TN
(N35-3008-46) Fixture ; ' ' - (F09-0410-04) |* [ O
. Tapping screw X 3 N
5 (Br\‘l”scésg'gg‘é ?45(;) \ L (N87 -3006-46) ~
' _ _ A Ny 7
C Sems screw Bind tapping screw | 5

(N09-0643-04) (N89-3006-45)

D Bind screw \
(N35-3008-46) P

E Bind screw
(N35-3006-46)

DC motor P
(T42-0302-0 |

71/{#
4

Fan cover

Screw x 2
(NO9-0658-04)

‘\f’"/@\
D |

> | Tapping screw x 2
(N87-3006-46)

Lug x 8
(E23-0433-05)

Sems screw x 4
(N09-0623-04)

-
L
I__‘
.
.I"--r-,-
____‘H,_f'" . -
o HH..‘_
e i

,-"‘"--f-? " . -""x . I .
" Insulating plate x 6 Heat sink . N [ Fixture

% " (F20-0078-05) (FO1-0927-05) l‘é\

DN 100W Final unit
P (X45-1400-00)

K"Bind screw x 4 7

‘ (N35-3006-46) Bind tapping screw
iniiol pirialials (N89-3006-45)

Heat sink cover
(FO7-0864-03)

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

| SW unit (K)
UHF type receptacle ANT (X41-1600-00)
(E04-0152-05) Jnck -/
A Pan head screw x 2 E DIN receptacle REMOTE Slide switch ac
(N30-2004-45) (E06-0753-05) (831-1407-05)  (E13-0462-05)
- B Pan head screw x 4 F DIN receptacle X,VERTER |

(N30-2604 -45) | (E06-0851-05) |
C Bind tapping screw ' Pan head screw GND |
(N89S -3006-45) - 30-4016-46 Phone jack EXT. SP
INS0-4010-45) (E11-0410-05)

D Pan head screw x 4 S

(N30-2604-45)

QJ

Nut u
)

.
O X 7 heN
(N14-0115-05 N Phone jack KEY -
Flat washer x 2 @/</ C (BN 1-0404 -05)}
(N15-1040-46) -, 9/& N <
' ¢% NN ]
- . \

-f 2

DIN receptacle ACC1
(E06-0655-05)

SW unit (H)
(X41-1600-00)

Round type connector ACC2
(E06-1351-05)

Nut
(N14-0509-05)

Switch AC SELECTOR

RCA jack x 2 RX ANT, RTTY (S29-2406-05)

(E13-0101-05)

Bind screw x 2
(N35-3006-45) Rear panel

3P AC socket (A23-1486-02)
(E18-0351-05)
Fuse holder Round flat screw x 2

(J13-0033-15)  (N33-3006-45) 65




A Pan head screw
(N30-2608-46)

B Flat washer x 4
(N15-1030-46)

Spring

Bina tapping screw x 4
(N89-3006-45)
1

% (NO9-0658-04)

(G02-0549-04)

Screw X 2 /W/

Bag (H25-0120-04)

Bag K, T,W
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7P DIN plug (EQ7 -
Fuse 4A (FO05-4022-05) M, T, W, X
Fuse 6A (F05-6021-05) K,M

AC cord ass’'y (E30-2013-0b) K

0751-05)

13P plug ACC2 (E07-1351-05)

TS-940S DISASSEMBLY/PACKING

Fixture (case)

Tapping screw x 2
(N87-3006-46) —

Stud & boss
(J32-0789-04)

N

TR x 2
(2NH885)

DC motor
(T42-0302-05)

Pan head screw
(N30-4014-406)

Thermister

(SDT1 Ofi;l;)/

eat sink

Pan head screw X 4
(N30-3014-46)

Motor mounting hardware

(25C1406(Y)) TR

Pan head screw x 3
(N30-2604f46)

AT T
pRE N
- I\‘x HHR:E;K&:H ~ l P f\\
{Pﬁfm E\H':::; IS Elf,., {-7 AP - Fan
L1 - .H“H:“* T 1% - -34
|5
r & . D=+— Fan cover
Bind screw x 3 a
(N35-3008-41) N
Heat sink cover
4 (FO7-0863-03)
PACKING
Microphone
(T91-0352-06) M, X
Bag (H25-0105-04)
AC cord ass'y (E30-1643-15) M
AC cord ass’y (E30-1644-15) T ) )
AC cord ass’y (E30-1645-05) W
AC cord ass'y (E30-1647-05) X

Acce 'ary box

(H1q?—§1276-04) M

Cushion

(H12-0491-05) K, T,W, X

Poly’ fixture (F)
(H10-2602-02)

\,_

==

Pan head screw
(N30-3004-46)

Hex. nut x 4  Fixture
(N10-2030-46)

R =

AVR IC

Bind screw x 2
(LPC7805H) (N35-3006-45)

Sems screw x 3
(N09-0626-04)

(2SD1266(P,Q))

Instruction manual
(B50-8001-00) K,M,W, X
(B50-8002-00) T
Warranty card

- (B46-0415-00) K

Poly” fixture (R)
(H10-2603-02)

Protective bag
(H20-1426-03)

Carton (inside)
(HO1-4643-24) KM,W
(HO1-4644-24) T
(HO1-4645-24) X




TS-940S

ADJUSTMENT

REQUIRED TEST EQUIPMENT

1. DC Voltmeter {DC V.M)
1} Input resistance - More than 1ML
2) Voltage range : 1.5 to 1000V AC/DC
NOTE : A high-precision multimeter may be used.
Howewver, accurate readings can not be obtained for
high-impedance circuits.
2. DC Ammeter
1) Current range : 100mA, 1.54, 15A, High-precision
ammeter may be used.
3. RFVTVM(RF V.M)
1) Input impedance : 1ME2 and less than 3pF, min.
Z2) Voltage range © 10mV 1o 300V
3} Frequency range @ 10kHs to T00MHz or greater
4. AF Voltmeter (AF V.M)
11 Frequency range . HD0Hz to TU0kHz
2} Input resistance : 1ME2 or greater
3) Voltage ranne - 10mV to 30V
5. AF Generator {AG)
1) Freqguency range : 200Hz to bkHz
2) Qutput - 1TmV or less ta 1V, low distortion
6. AF Dummy Load
1) Impedance : 8£1
2) Dissipation @ 3W or greater
7. Oscilloscope (SCOPE)

Requires high sensitivity, and external synchroniza-

tion capability.
8. Sweep Generator {SWEEP)
11 Center frequency : B0kHz o 90MHz
2) Frequency deviation : Maximum*3bMHz
3) Output voltage : 0.1V or greater
4} Sweep rate © At least 0 Hsec/cm
Q. Standard Signal Generator {S5G)
1} Frequency range . bidkHz 1o bOMHz
2) Output : - 20dB/0.1uV to 120dB/A1 Y
3) Qutput impedance ; 5082
4y AM and FM modulation can be possible,
NOTE : Generator must ve frequency stable,

10,

17,

Frequency Counter {FREQ.C)

1) Minimum input voltage @ B50mY

2] Frequency range ; DOMHz or greater
31

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

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

13. Power Meter
1) Impedance ; 5082
Z2) Dissipation : 150W cintinuous or greater
3) Frequency limits : 60MHz 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 O Il D-I l O OUTPUT

To RF unit {DRV} 10F 1N6Q To oscilloscope
[
AN O 5642 INGO Tmn OGND

2} For adjustment of PLL/VYCO BPF

INPUT O 1} D} ) OUTPUT

5P 1NE0 l :
To PLL unit To oscilloscope
GNDO NGO T*JGDF O GND
16. Directional Coupler

Monitor Receiver
H-1000 class

18. Microphone

MC-B0S8 or MC-425

UP {MU) (4)

gv (5)

GND

(3) DOWN (MD)

6) (2) s5 (PTT)
(1) MIC

MIC terminals {view from front panel side)}

GND (MIC) (7)
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135-9408

PREPARATION

ADJUSTMENT

Unless otherwise specified, set the controls as Tollows :

1. Power ON, holding A=B SW, keep 11 condition from
J1 or = SW'swhich marked m .

(other push SW's are nonlock type or tact SW.)

2.ATT .. 0
AGC L OFF
METER .. ... ... POWER
NEB LEVEL . ... .. .... 0
PROCESSOR . ... ... .. 0
MIC/PWRE .. .. .. 0/10

NOTCH/SQL .. .. CENTER/Q
PITCH/AF TUNME . . . CENTER
AFMRF . ..o oo 010
CWVBT .. ... .. MNORMAL
SSB SLOP TUNE

HIGH/LOW . . . CW/CCW, MAX

POWER TIMER | ‘ _ |
- = ' / TELOPE |

M THCHIT - o
VOX FULL MONI OIM | PR L l A0 A e
EEEBE ‘ o e T T ; -
MAN SEM| OFF MNOR

[flotx| [GRAPA] Eoroid) [BET ]

—,
NOTCH-S-50L PITCH-@=AF TUNE

4 : 5 4 ‘ &
o

RIT-— ®IT-CLEAR NOTCH AF TUNE
C Il || I- [

e

- — T .__-|-. .ﬂF—Q—HF
SENL AUTOU NAR oFF PoweR s i Ms || PG.s | [HOLD M.CE RITAXIT
ill @ O O |ra A mEm = O ©
REC THRU WIDE . - _
NB| = F‘H{JE SPLIT = a 12
- - O " | . 3 |a | 4 SE5H SLOPE TFMNE
@ ME LEVEL F'FII:JEESSL?_II_E MIC-Q—DWH " amp | LW VBT HIG H -8 LOW
| B 21 ||24,5 || =24 23 | | Q
EM F.LOCK |
| MORMAL
FSK VOICE J AT.T
VOLTAGE ADJUSTMENT AND CONFIGURATION
]i. ___Measurement Adjustment -
ltem Condition " Test- | Specification/Remarks
- equipment | Unit Terminal | Unit Part_ Method
1. Voltage T} F’DWEFE SW o ON DC V.M | AVRA E FB AWE | VR ADJ to 28.5Y 28.5vV+t0 5V
adjustment STBY : REC |F I—W’ Confirm 14.0—-16.0V
and _ MODE : CW | (3 2
contirmation)  wiDE/NAR : NAR | RB CONT |VR1  ADJto 2.1V 2.V001V
| @5
RF AGC | 1F WRHEB ADJ 1o 3.2V C3.2V=0.01V
| @2 | |
| IF W31 B ' Confirm About 14V
| W22 About 12V
| W21 About 11V
CONTROL ADJUSTMENT
Measurement Adjustment
ltemn | Condition Test Specification/Remarks
N equipment | Unit _Tgrrn]nai Unit Part I‘u'ie_thnd
1. PLL-BPF n } PCI'WEF-; SW ; DN SWEEP PLL TP4 PLL LZ25— | ADJ as shown at MH
STBY : REC ' Detector TPS 27 right. 39.5 Attty
MODE ;| CW SCOPE |
WIDE/NAR : NAR
2. PLL-T REV.M |PLL | TP PLL |L10 |ADJto8V at " 110MHz : 8V
100—110 FREQ. C 110MHz, 100MHz ; 3.5—4.5Y
MHz
|
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TS-9408
ADJUSTMENT

Measurement Adjustment L
Item i Condition Test ! | | Specification/Remarks
| equipment . Unit Terminal Elrllt___F’artl Method o | ]
3. PLL-Z 1} POWER SW : ON RFv.M | PLL TP3 'F’LL L5—6 ADJ LS and LE | 40,389 .00MHz : 8V
356.5—-405 = STBY : REC FREGQ.C | for MA X, 35,489 00MHz : 3.6—4.5VY
MHz MODE : CW L7 ADJ 1o BY at
WIDE/NAR @ NAR 40.398.00MHz. |
4 PLL-IF | RF V.M | PLL TF5 PLL L17, | ADJ to MAX, . 100-170mY
FREQ. C 18, | |
. 2{}_24 —_— S — — -
5. Standard 1Y CAL - ON S5G FLL @ -1 PLL TC Receive the TO0MHz Wawetorm on scope
oscillator ~ BAND : 20.000.00MHz SCOPE and make the zero
adjustment | | beet waveform as NG %
and the | | shown at right.
rmarker ! i (HET : 36.220.000
check | | MHz) /—\
| oK _"
6. Adjustment | 1} Display : 14.600.00 'DC V.M |F TV Confirm Under —0.5V.
of TX | 13) -1
control 2) STBY : SEND ' Confirm 14.0-16.0V
voltage 3} STBY : REC after ADJ. | F A@LC CONT | VR3 ADJ 1o 3.2V 3.20v=0.01V
: -1
7. LCD LCD SW VR13 | Contirm LCD letters | LCD control changes.
Contrast ' can see from as
| 'shown at right. l ﬂ; P
1 1 1 11
2. VCO 1) VCOT DC V.M i RF V1 RF LBE5 ADJ to 12V and 12.00Vz0.01V
Adjustment |  Display : 9.499.99MHz | (9)-4 confirm the VC1
2)WCQ2 - i LE3 voltage changes 12.00v+0.01V
Display : 15.499 99MHz | B N from about 2.5V to
3) VCO3 | VC2 CL71 4.0V with the dis- 12.00vz0.01V
Display : 30.000.00MHz (@2 play frequency from
| ! 30kHz 10 9.bMHz
| and VCZ voltage
’ changes also with
the display from i
| | 20MHz to 29.0MHz, | o
3. Main ' 1) Remoave the VFQ knob and SCOPE Digital | Connec- . I Paint C may be located any-
encodar . motordrive the encoder at B tor | C | where. when a motor is not
' approx, 300rpm, @ME k available, manually turn the
1—-2 A | | B VF(O to check the duty ratio,
0
2) ME1 duty | Main VR [ | C | After adjusting with the VFO
ratio adjustment : Turn a encod- F control tuned CW, check that
motor CW and CCW er A | I'B intervals D and E are also
| 0 identical when the VFO
. ' - P—D—+—E— control is turned CCW,
'3} ME2 duty ratio adjustment | Connec- VR2 | Adjust until inter-
- Turn amotor in the both | @ME . vals D and E are
. direction, : : 2—3 ' equal to each other
i | 'with point C placed
i | - at the center.
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ADJUSTMENT

—
Measurement Adjustment
ltem Condition Test ' specification/Remarks
equipment | Unit |Terminal | Unit Part Method
9. Main 4) ME1, MEZ phase differ- SCOPE Diigital | Connec-  Main | Phase | MET (ME2) © Within 307 +
encoder ence alignement : Same as B tor encod- | adjust- - - 10% (The difference between
above. . @ Br ment CW and CCW rotation must
| C|B| MET, serew ~also be within this specifica-
LN ME1 MEZ2 tion.)
A (ME2) | Adjust until inter- The phasges of ME1 and MEZ2
DA'l oR . wvals Dand E are may be replaced with each
, ! - equal to each other other,as indicated in the
- |73 MEZ - : , i
E (ME1) | {point A" on MEZ is brackeis,
1 located in the
°D E . _
e middle of points
- - A and C on ME1 .} - | ]
10, BIT 1) Remove the RIT knob and SCOPE Digital Connec- Foint C may be located any -
encoder motor-drive the encoder at . B Ctor whera, When a motor is not
approx. 300rpm. _ @ | ¢! available, manually turn the
| - RE1-3 r/ | RIT to check the duty ratio.
: , A | TB
| | °
| | ‘
2} RE1 duty ratio adjustment RIT | vR1 ‘ After adjusting with the RIT
: Turn @ motor CW and CCW ancod- control tuned CW,
| er l | C | | check that intervals D and E
I | | are also identical when the
/‘ | | ? RIT control is turned CCW.
A | T T 1 B
fe—D—sf—E —+
31 REZ duty ratio adjustment : EGHI“IEE--! VR2 Adjust until intervals
Turn a motor in the both i tor | D and E are equal
direction @ to each other with
REZ2-2 point C placed at
the center, |
4} RE1, REZ phase difference Connec- The phases of RE1 and REZ
alignmeant : Same as above. tor “may be replaced with each
@ lc | B “ather as indicated in the
RE1, }/ y RE1 brackets,
RE2 A (RE2)
A | i
o
A’ c'|B
\| r{ \| RE2
{RE1}
I
°D , E
Py
11. CAR1 1y MODE ;. USB FREQ.C |IF CR1 CAR  TCT ADJ 1o 453.50kHz 453.50kHz+x50Hz
adjustment DC V.M @ -2
CAR |TP1 L6 ADJ to 7.0V 7.00+0.04Y
2) STBY : SEND _I | F CR1 : Confirm Same frequency as REC,
| -, i8) -2 |
'3) STBY : REC 'TC2 | ADJ to 456.50kHz | 456.50k Hzz50Hz
MODE : LSB |
ol
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TS-940S
ADJUSTMENT

i | Measurement Adjustment o
Item Condition Test ! : Specification/Remarks
- | | _ | quufpment _ L.ITt Terminal | Unit Part - Mn_zt_hud___ -
11. CAR1 41 STBY : SEND - FREQ.C IF CR1 CAR Confirm Same frequency as REC,
adjustment | 5) MODE : CW - DCV.M -2 Confirm at REC & 454,30k Hz+50Hz
WIDE/NAR : WIDE 'SEND
STBY : REC |
6) WIDE/NAR : NAR Confirm green LED
] light on.
| 7} MODE - AM o | 455,00k Hz+50Hz
| 81 MODE : FM SR I R SR .
9) MODE : FSK FREQ.C | IF CR1  CAR | Confirm 457.20kHzz50Hz |
| _WIDE/NAR:WIDE L®2 — |
12. CARZ 1} MODE : CW | F W25 CAR |TC3 | ADJto9.285.0MHz | 9.265.00+b0Hz
Adjustment - {0.3Vrms)
- o B CAR  TP2 L10 ADJ to 7.0V 7.00v+0.04v
B 2) STBY : SEND | F W2b Confirm same frequency as REC.
13. CARJ 1) MODE ;: CW CONT CR3 IF L20 ADJ to 100.0kHz 100.0kHz+20Hz
Adjustrment ' @ 4
andcon- | 2) MODE ; USB ; - ! Confirm USE- - OB BkH:z=250Hz
firmation | - LSB | | | LSB : 101.5kHz+200Hz
© AM f ! AM - 100.0kHz+100Hz
: FM Fivi © 100.0kHz2100Hz
: FSK B SO | FSK_: 101 .5k Hz2 200Hz
14. CAR4 1) MODE . CW FREQ.C |CONT | CR4 |F L19 ADJ to 89.20kHz 98 20kHz+20Hz
Adjustment @ -1
2) CWPITCH : MAX  RFVM [IF Q14 L18 | ADJ to MAX, About 0.3Vrms.
) e
15. CAR 1) RFV.M |CAR |PLUG |CAR |L18 |ADJtoMAX. (REF. 100mV+50mV|
- AMP @4 L20
16. VCO SWEEP RF 17-G | RF L74 ADJ as shown at
BPF gf;i;ir Q21-E —76 right. | 75MHz |
RX ADJUSTMENT
[ F | Measurement Adjustment
[tem Condition _ Test | | l Specification/Remarks
equipment! Unit |Terminal | Unit ! Part | Method B
1.0.1—-30MHz | 1) BAND : 20.0—30.0MHz | SWEEP  Body |ANT RF L2, Adjust as shown at
BPF FREC : 29.600.0kH= | Detector ! L31— | right. 21MHz  30MHz

this plug to detector. | |
21 BAND : 14.0-20.0MHz | 28—

RF ATT : 0dB 'SCOPE  RF RIF 133,40, |
STBY : REC | | 44 |
Disconnect RF unit, | |
RiF connector, and connect ; |

. FREQ : 18.000.0kHz 30 14MWMHE
3) BAND : B.5—14.0MHz L25— 8 5MHz 14MH2

FREQ - 10.000.0kHz 27 j/\—\
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TS-9408
ADJUSTMENT

_ Measurement Adjustment
Itern Condition Test | Specification/Remarks
B - 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 IMHz 8 SMHz
BPF FREQ : 7.000.0kHz Detector | RF RIF 24 right.
' SCOPE | : I‘\
|
5} BAND : 4.0—7.0MHz L18~ AMHz M-z
FREQ : 6.900.0kHz 21 /“r\\
| | |
&) BAND : 3.0—-4.0MHz L14-—
FREQ : 3.900.0kHz 16 3“‘""/3/\-.%4:
7} BAND : 1.5—3.0MHz SWEEF Body ' ANT RF L11— | Adjust as shown at
FREQ : 1.800.0kHz Detector | RF 'RIF 13 right.
SCOPE
- 8) BAND : 0.b—1.5MHz L9,
. FREQ : 1.000.0kHz | 10
| |
9) BAND : 100—-500kHz Lb—
DISPLAY : 300.0kHz 7
2. MCF 1) BAND : 14.250MHz | SWEEP | RF TP HF L4d— | ADJ to MAX as
MODE : CW | ) 46 shown at right.
SPE. IE TP1 IE L3—g | Center frequency
ANA ' - 45 050MHz
3. R X | 1} MODE : CW S5 EXT.SP | RF | VRZ VRZ ADJ to center
IF AMP BAND : 14.175MHz AF V.M ' L44— |and other L's ADJ
VR1 on BF unit : Center SP A6 to MAX AF output.
AF VR @ As desire SCOPE | F L7 — Note : Repeat ADJ
15,17, L7-10and
. 23—25 2325, |
2) SSG : 15dB DCV.M |CONT TP CONT | L2.3 | ADJto MIN |
| “ (R153) |
4. NOTCH 1) NOTCH VR : Center SSG ADJ the AV VR |
| SSG:0dB AF V.M . to 800H2/0.63V. |
2) NOTCH SW : ON i | IF L16G Repeat ADJ for MIN | Dip paint should be in
SSG ; 40dB ' SCOPE VRZ2 | AF output, 'between 11-1 o'clock
- ' position.
| 5. IF TRAF BAND : 1.400MHz RF L2 Set the core all the
Coil SSG : 45.06MHz= way inside.
B0dB 40 ADJ for MIN AF
6. 5 meter BAND : 14.175MHz 355G IF VWR3 | ADJ meter need|e
: S5G :0dB AF V. far mechanical ¢
SP point.
SCOPE RF VR1 | Set the VR1 to
CCw,
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ADJUSTMENT

1S-940S

2 AF VR MAX
RFWVE : MIN
{CCW)

8.0mV/8Q or less.

Measurement Adjustment
ltem ! Condition Test 1 | Specification/Remarks
eguipment | Unit Terminal | Unit Part | Method
6. S meler S8G : BdB IF VR1 | ADJto S1 S1:8dB +6dB
AGC : FAST | ] _4dB
S8G @ 40dB VR4 | ADJto S8 SO : A0dB+6dB
| Repeat ADJ S1 SO + 60dE : 100dB=10dB
and 59. -
F.ATT BAND : 14.175MHz S50 PaM- | ATT ATT S50
Confirma- AF V.M EL 10dB 50dB | 10dB£3dB
tion SF 20dB G0dB 20dBz6dB
30dB 70dB | 30dB:=9dB
8. FMIF MODE : FM |F L3—-12,| ADJ to MAX,
BAND : 14.17b6MHz 3b—38 | Repeat ADJ L35
=5G D 40dB and L7=-10 for
f:1kHz MAX S meter
DEV : BkHz reading.
CONT L11 B
9. NB 1) FREQ : 14.175.0kHz SSG Rear | ANT CONT L2Z,3 [ MIN [S3G out-
- MODE : USB pane| | put : 20dB)
SS5G output @ 14.175.0kHz DC V.M, . Lower S5G output
1o the point where
DC voltage falls
slightly, and again
reset to MIMN.
2) MODE : USE Mojse Rear | ANT Adjust Moise GENM.
NB LEVEL : CCW GEN. panel | level to read to S1.
S meter |
31 NB 1 SW . ON ! CONT | L2,3  MIN {If NB level has | Noise desappears,
Adjust NB LEVEL centrol | | insufficiant effact,
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 SwW ;. ON Confirm The same effect as NB 1
[After checking, shut NB 2 is obtained.
SW OFF) |
Bl Raise Moise GEN. level to S9. If any noise remains MNoise disappears.
NBT SW . ON adjust NB LEVEL 10
(After checking, turn NB1 5W tind the point where
OFF.} ' NB operates.
10.Buzzer 1] AF VR : MIN CONT WVR14 | ADJ for B0mv/802  BOmMV/8Q+3dB
RF VR : MAX (CW) !
R290 (R205 side) connect to
' GND on CONT unit. {(After
- ADJ disconnect.) | )
| Confirm
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13-9405

TX ADJUSTMENT

ADJUSTMENT

Measurement Adjustment
ltermn Condition Test Specification/Remarks
jequipment | Unit |Terminal | Unit Part Method
1. Base current | 1) Display : 14.250MHz DT V.M AVR | FB Connect DC V.M in | 1.1—1.BA
canfirma- MODE : USE ; FINAL DC cable
tion STEY : SEND and confirm the
| flow current. e
2. Drive 1) Display @ 14.2560MHz AG R DR |F L29, | ADJto MAX, Greater than 2.3V p-p
AG 2.0mY, 1. 5kHz | SCOFE 31, MNote :
' Disconnect DRV connector and |  34—36 | While adjusting
terminate with a 5082 dummy E 41,42, | each coil, be keep
load. (After ADJ, remove | A4—46  gutput less than
and reconnect DRV con- 2%p-p by MIC GAIN
nector.) or CAR VR control, |
2} Repeat ADJ L46,
50,51 and 52.
RF 60—
hZ
2} MODE : CW | IF L40
3. TX BPF 11 RFATT : OdB SWEEFP RF R49 HF VR3 ADJ to center.
1.7-30MHz | FREQ : 14.176MH= SCOPE Le0— | LB0O, 51, 52 ADJ 1o
 STBY : SEND Detector | 67,60 | MAX.
Disconnect DRV connector ’ LE3, Bh, 57 ADJ
and lerminate with a 5082 , for 1.7MHz side {A). 1.7MHz Jl SOMH:
dummy load (After ADJ, re- | L54, 56, 80, ADJ 1
connectad DRY) for 30MHz side {B). I
. ADJ in upon order, :
| so that wave form
shown at right is ab- A ‘J—. B
tained. (ADJ swecp
pand A and B sepa-
. | rately.} !
4. Final 1) FREQ : 14,175.0kHz DC am , FI- .7 Fl- VR2 50mA  BOmA:10mA
bias MODE : USB meter MNAL | AL | Note : Stabilization
MIC CONTROL @ MIN | reqguires approxima-
Desolder LY |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 1.3A%0.2A
Disconnect relay connector in !  when VR1 is at
FINAL unit, 28V line and con- MIN, Then ADJ
nect ammeter in its place, | YR1 so that the
STBY : SEMD current is increased
[Disconnect ammeter and by 1.3A,
reconnectl this connector !
after ADJ.) N S B
5. TX 1) FREQ : 14.175MHz "RFV.M Rear |ANT |IF L40— | ADJ for MAX ALC
IF AMP MODE : USB - AG panel 42, meter reading.
AG : 1B00Hz, 2mV B2 A4—46 | Repeal ADJ.
METER : ALC Dummy
STBY : SEND load
L E
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ADJUSTMENT

TS-940S

Measurement_ Adjustment
Itemn Condition Test | 1 Specification/Remarks
_ equipment .Unit ___'[?rmi_n_al Unit Part Method )
6. VC, IC 1} METER : IC Meter | CONT | VR10 Set for mechanism
METER and | STBY : SEND start point. IC meter 3
current - Meter fluetuation
limiter &
Set point
1
1. .. _{/
|
/i —=fier-
VR10 ADJ to
| " mechanical ¢ paint
2) ANT : Connect dummy load [ DCV.M |AVR |FB AVR |VvR1 |ADJto285v | 28.5V:0.5v
WMETER : VC '
CONT VR2 : MAX
MODE : FSK !
STBY : SEND
PROCESSOR OUT : Set to
10A 1C meter reading. | | o
{Afte_rj_.ﬂ_nl?q_,_if‘:TE!Y - REC) 'CONT | VR11 | ADJ to 28.5Y 285Vv=1v.
'3)YMETER : IC | VR7 | ADJ 1o 10A 10A21A
(After ADJ, STBY : REC) ) :
4) MODE : CW AVR | FB VRG Disconnect the FB 1448+ 4
CAR LEVEL : 10 terminal and con-
(After ADJ, STBY : REC) ! nect the current
meter between the
" FEBE |lead and the FB
terminal.
B ADJ 1o 144,
7. Power ; 1) BAND : 14.175MHz Power Rear ANT CONT  VRZ ADJ to T10W |
- MODE : CW meter panel
CAR LEVEL : 10 VR17 | ADJ meter reading 110W+10W
METER : FOWER tor 1710W. |
STBY . SEND
{After ADJ, STB"I"_:_ FE_EC_]I '
8. Power 1) PWR VR : MIN CCW | CONT [VR19 | ADJ to 5W
(Low) STBY : SEND
(Aftﬂr ADJ,STBY . HEC)
o PWR VR : MAX CW i
3. AM MODE : AM - SW CAR | AM power is adjust-
Power METER : POWER ViR able with CAR VR.
STBY : SEMND
(After ADJ, STBY : REC) 5
10. Protection | 1) ANT : OPEN CONT | VRS | ADJtc 10W 10W+2.5W _
and SWR METER : Epwer
2) ANT : 1502 Dummy load | DC V.M | CONT | ICo- VR12 | ADJ 1o 0.6V 1 0.5v+0.01v ]
BAMND : 2.750MHz | 15082 ' VR18 | ADJ to '3 SWR : 3
METER : SWR Dummy
_ - - load _
3) ANT : OPEN ]  Confirm SWR : =
4) ANT : 502 Dummy load Power Confirm SWR lass than 1.2
meater
t

75



13-9408
ADJUSTMENT

Measurement F Adjustment
Itermn Condition . Test Ir Specification/Remarks
N o equipment | Unit |Terminal | Unit I_:‘art | Method
117.558 mode | 1) BAND : 14.175MHz Powver Rear |ANT | DG-B | TC1 ' ADJ as shown at
Frequency MODE @ USBE meter panel | {Direc-  [CAR) rignt, {Equal 300H=,
responss AG output - 2 tane, 7mYy SCOPE tional 2. 700Hz amplitude OK il ‘
300Hz, 2700Hs AG coupler) ' L within BW.) il
STBY : SEND MIC | ; ;
MIC VR : BOW output | | |
10k £2 .
AG1 300Hz 7my | mﬂ(
AG2 2700Hz 5600 | NG g
1Y ' I
| ’ &
| | — m
2) MODE LSB ! TC2 | !
' 3) MODE : USE, LSB | | ' | Calibrate scope. _
AG : 1500Hz, EmV | i 1
STBY : SEND - _
4] MODE : USB, LSB : Confirm Within GdB
AG : 2800Hz, 5mV | (from 1500Hz)
STBY : SEND '
5} MODE : USB, LSE _
AG : 400Hz, BmV i | |
STBY : SEND _ | | | | |
6] Check carrier suppression 1F CTC —B0dB or |ess,
after this ADJ. | i VRB
12. FSK 1) MODE @ FSK A | F AFS DG-B  TCZ2 Turn comp VR CW
. COMP QUT : MIN @ -3 | {CAR]) until get enough
AG : 2 tone 0.3V SCOPE ANT TC3 signal to measure,
1000Hz, 2400H= 5 | D¥irec- ADJ TCZ and TC3
STBY : SEND ! nal as shown at right.
coupler) |
10k 22
AGT 1000Hz .3V
AG2 3400Hz HE0LL
10k 2
13. CAR 1) FREQ : 14.175.0kHz 'SCOPE | Rear |ANT |F TC1 | MIN [Adjust alter-
SURPression MODE : USB < L5B |SPE- panel | (through VRG nately.)
MIC CONTROL : MIN ANA) Direcio- | Adjust for no differ-
STBY : SEND nal ence between LUSB
' coupler) . |and LSB. —
2) MODE : CW ; Calibrate Oscillo-
CAR CONTROL : MAX | scope [SPE-ANA)
STBY : SEND ! ! | |
' 3) MODE : USB < LSB | ' Check ' —50dB or less,
STEY : SEND | If less than —50dB,
repeal adjustment
1) |
14, FM 1) MODE : FM AG CONT | VR16 1. Linear detector DEWV +3kHz with less than
Deviation | BAND : 29.25MHz Linear SET BmY MIC input.
MIC : TkHz, B0mV | detector ex.} MS-B7A/MS-  DEV £4.0—-6.0kHz with
FM MIC GAIN : MAX ' | 61A HPF : OFF less than BOmV MIC input.
LPF : 20kHz
| 4101 |
FILTER : 26kHz/
ThkHz
De-emphasis : OFF
2. ADJ 1o 14 .BbkHz
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ADJUSTMENT

| Measurement Adjustment
| tem Condition Test Specification/Remark
‘equipment Unit |Terminal | Unit Part Method -
15, ALC 1) MODE : USB AG S- CCONT | VRS AD0J to the mechani-
WMeter METER SW @ ALC AWM meter cal zero point.
MIC VR - MAX Dummy Meter Tluctuation
AG : 1.5kHz, BmV ' load A
_ STBY : SEND ] | Set point
2} ALC Meter zero ADJ SW MIC | ADJ for ALC meter | ;/
| - - J GAIN | zero point, I
3) AG : 6dB up CONT VRS | ADJ for ALC zero l
| (After ADJ, STBY : REC) | | | MAX. /’ =
4] MODE : FM IF VRS ADJ for ALC 7ero VEE ADJ to
BEAMD ;. 29 250MHz ; Pl X mechanical ¢ point
(After ADJ, STBY : REC) |
16. Speech 1) BAND : 14.250MHz AG Panel | MIC IF | L29, | ADJfor MAX comp
Processor MODE : USB AF V.M | Rear |ANT 31— | meter reading.
METER : COMP Dummy | panel | 34,
MIC VR - MIN load | j 3641,
PRO : ON o a2, |
PROCESSOR : 9 o'clock | 44—46
| AG (MIC) : 1.BkHz, 1mV . VR1D  ADJ for MIN comp
I STBY : 5SEND meter reading.
2 Panel | Proce- ADJfor 51, S-metar
| SS0r reading.
| B
'3 AG (MIC) : 20dB up I F WHY ADJ for S1 + 20dEB
[10mWV) comp meter reading.
Repeat ADJ 2}, 3.
41 AG (MIC) : 10dB up Confirm the meter
(32mv) ] - reading is increase.
B METER : ALC IF L33 ADJ for MAX ALC
{After ADJ,STBY : REC) meter reading.
17. Monitor 1) AGC : ON AF V.M Fanel MIC |F L43 ADJ for MAX ALC
Lavel MONT - ON SCOPE Rear- ANT meter reading. |
AF VR : Setto 0.63v/8Q |  pane| CONT | VR13 | ADJto0.63V/80 | 0.63V/8Q+3dB
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 .| Less than 1.5mV/802
C MIC VR : MIN and confirm the
(After ADJ, STBY HEC,) hum and noise.
18. MIX 1) BAND @ 21,100.0kHz Powver Rear |ANT | IF VR8 | 21.56B6MHz : MIN
Balance MODE - AM meter panel ; [S meter and AF
MIC VR MIN Monitor output.) i
STBY : SEND receiver I
(SPE- !
-  ANA)
' 2) MODE : CW | VR10 | 29,930MHz : MIN
(S meter and AF
output.) |
STBY : SEND ! - RF YVR3 23.050MHz : MIN
' | : (S meter and AF
output.)
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ADJUSTMENT

Measurement Adjustment
|tem Condition Test Specification/Remarks
egquipment | Unit |[Terminal | Unit Part Method
18. Side 1) MODE : CW SCOPE CONT | VR15 | 0.2V/8&2 0.2V /851 +6dB
tone AF VR AF output 0.63V/ | FREQ. C B00Hz S800Hz+100Hz
88 with CAL
marker signal.
MONT . OM
KEY JACK | KEY IN .
2} PITCH CONTROL Confirm 800Hz=300Hz or more,
BTN < MAX | ) B
Z20. AT-840 1y BAND : 1.600.00MHz Osecillo- AT JP124 AT-A WR101 | ADJ as shown at
Auto TC1 ; Preset to center sCOpe right, A=B
antenna Disconnect the {3) on AT B __
tuner unit, the on AT-A unit
[ in- and jurmper betwesn TRQ
stalled, ) and TV at the @) on AT-B |
Uit A 5
CAR VR : MAX, METER : .
SWRH,STBY : SEND
Turn VFO frequency {up)
until SWR becomes “3"
{After ADJ, STBY : REC])
STEY : SEND B
2) Turn VFO frequency {down} VR102| ADJ VR102 until
until SWR becomes "'1.156" ANT TUN indicator
| (After ADJ, STBY : REC) | just goes off. | ]
' 3) BAND : 18,000.0MHz | 200 & TC1 | ADJ for motor
L BTBY : SEND 15082 stops and SWH
(Aafter ADJ, STBY : RLC Re- Dummy reads MM,
connect the @ on AT-B and load
rermove jumper between TRQ
‘and TV on connector {4) ) | .
| 4) Check at the each center Confirm SWR 1.2 or less.
frequencyaof the HAM BAND
Microprocessor operation check
| Item Condition Operation check Itemn Condition Operation check
1. Reset 1) POWER SW : ON < OFF | Display : 2. RIT/XIT | &) Push XIT SW {off) once. | Display XIT light off and
Then, pressing A=B SW, VEFO A - - tone sounds.
power SW on, e 71 Push clear SW RIT frequency display
USB changes to "'/ /7 .
| Push 51 on LCD unit Sub display : 3. Function | 1} Push SPLIT SW once. SPLIT light on {orange).
| “"TRIO-KENWOOD" e
2. RIT/XIT | 1} Turn RIT, XIT encoder Display frequency in- 2] Push T-F SET SW oncs. E:fgta; )

knob UP < DOWNMN

cregse or decrease smooth,

2} Push RIT SW [ON) once

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

Display BRIT and tone
sounds.

Same frequency as RIT off.

4) Push RIT SW (off) once.

Display RIT light off
and tone sounds.

5} Push XIT SW. tan]l once.

Display XIT on and tone
sounds.

LCHR S S A I S Y A LY

(I P S N I JN O O T |

3) Push A/B SW once.

| While pressing.
| Display : “VFO B"

L S S ¥ A o Y R I L
(N Y Y Y O

and tone sounds,

4} STBY : SEND

Display : "VFQO A"

5) STBY : REC

Display : "VFO B"
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4} Push HOLD SW (on) onee
and turn main YFO knob.

. 5) Push HOLD SW [off}
i onea.

o1 O0E.00" on MY
mode.

Red LED light on and
tone souinds.

Scans manually by WFO
knobs.

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

6) Push PG.S SW (uff)
) _Once,

Orange LED light off and
tone sounds.

‘T” Push MS SW {on}
ohce,

Green LED and MEM light
on and tone sounds.

Scans MEMQ from MEMO1
to MEMOO, (skips memo-
rized channels.)

8} Push MS SW (off)

Green LED light o;f-f- and

ore, tone sounds.
9} Push both M.CE and 1 Taone sounds.
gwitches.

Itam | Condition Cperation check Itern Condition Operation check ]
3. function 6) Push A=B SW once. Tone sounds. 4. Memory | 10} Push VFO/M — 1 SW Display :
7} Push A/B SW ance, Display © "VEQ A" UMEMO T ]
L ey 11} Push 4 SW Display : *'26.000.00"
and tone sounds, ) "MEMO 47
8) Push F.LOCK 5w {on) Display : F.LOCK and 12) Pushe M eV ED SW Display @ "26.000.00"°
once, Lone sounds. o "WEO AT i
9] Turn ¥FO knob., Confirra the digplay fro- b Timar 1} Push 81" on LCD unit. | Disprlay :
guency doesn’t change, o “"TRIQ-KENWQOD"
_10) Push 1.5 5W. Doesn’t change any. 2} Push “CLOCK" SW once. | Display :
11} Pusk F.LOCK SW (off) | Display F.LOCK light off 0:00
ance. and tone sounds. L. off 0: 00 on0: 00
i 12} Push Display : 7 3} Push "SET™ SW onee. 0700
lENT 12234 “1234567" o | off 0:00 on0:00
B—=B—75Ws 4} Push "MOQDE™ SW once. ! 0:00
13] Push VOICE SW. Sounds verifiss displaced I otf0?00 onD: 00
{Install the option voice fraguency, 5} Push “MINUTE" SW : 000
synthesizer unit VS-1.) once, off 0700 on0: 00
14} Push SPLIT SW once, Display : SPLIT, crange 6) Push “MODE™ SW once, 000
light aff. off 0201 on0?00 |
4. Memory _1) Push 29 SW CH FREQ" MODE 7] Push “MINUTE" Sw : 000
2) Push both SW M.IN and 1 1 29.000.00 Cw twice, . ) _Uff 0:01 on0:02
once then enter the 2 28.000.00 cw 8} Push “"MODE" SW once. 0. 00
MEMO as on righl chart, | 3 27.000.00  USB — off0:01_on0:02
a 26 00000 USB _9] Push “TIMER" SW (on}. .
5 26.000.00 LSB 107 Push * SCROLL" SW Display .
6 2400000  LSB phee: fMEi 14.000.00 Us
7 2300000 AM 1} Push “SCROLL"SW  V-B 14.000.00 US
8 2200000  AM onee and confirm the 1M2 28.000.00 CW
9 21.000.00 FhA display changes as shown  V-B 14.000.00 US
10 2100500  FSK at right. _1M327.000.00 US
3} Push PG.S 8w {on) once. | Orange light on and scans Ten times round one v-B 14.000.00 US
from “91.000.00" ta cycle, 1M4 26.000.00 US

V-B 14.00000 US
1M5 25.000.00 LS

V B 14.000.00 US
1MB 24.000.00 LS

V-B 14,000.00 US
_1M7 23.000.00 AM_
V-B 14.000.00 US
1M8 22.000.00 AM

v-B 14.000.00 US
M3 21.000.00 FM

VB 14.000.00 US
1MO 21.005.00 FS

WV-B 14.000.00 US
VA 1400000 US

12) Switch to “MEMORY
BAND 27

; V-B 14.000.00 US
i 20

13) Switch to “MEMORY
BAND 3" )

147 Switch to “MENORY
BAND 4"

i V-B 14.000.00 US
©3MI

! V-B 14.000.00 US
| 4M1
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TS-940S ADJUSTMENT

80

TOP VIEW
______________ ) ”_ﬂ_[_ e TI””_”_I
I_IL _____________ 100W FINAL UNIT{X45-1400-00)
—
VR2 L7
VRI1 —
O28(RED)
QGND
POWER TRANSFORMER LPF UNITiX51—I330-OO)
4
AVR UNIT(X43-1500-00) VRIOf VRI02 TC101
@ JP124 @
VR 3|
———— Fﬁ AT UNIT (A} (X57-1130-00)
E—
28.5V ADJ. O
2. O
3
4 1
O PLL UNIT (X50-2020-00) O O
L AT UNIT{B)(X57-1130-00)
@ LS L6 I@—I
L25 [EEEN|
) Les RSO3 %R ® TRe v @
cats g 2 ? PN L
o [ Rse TP2| eoRa2 CAR-DIGITAL B UNIT(X54-1840~-00)(A/2)
?qu O~ 1ps5 3 Re8
TPa TC1 TC2 - TC3
Sl RX :USB @ @RXZLSB TX: CW
FA 453.50KHz 456.50KHz + 50Hz 9.285MHz+ 50Hz
L23 )Lz + 50Hz
Li8 Li7 PCINT
L20 Cia Cc35
& |
(25 TPY TP2 7
TCH LG uo
R146
OlLts
®® —0 CAR AMP I
% 5 PG )20
®:0m OLis ua @
(o]
SW UNIT(L)
(X41-1600-00) @s: ® ®
m (RESET sw) |—{ VR vR2
RIT ENCODER UNIT
(X54-1690-01)
iy

- U Y Y

PLL UNIT (X50-2020-00)
L5-7 : PLL-2 adj. {35.5—~40.5MHz}

L10 © PLL-1 adj. (100—110MHz)
L17,18,20-24
: PLLIF adj.

L25—27 : PLL BPF adj. {9.5—44MHz)
TC-1 : STD freq’ adj {20MHz)

AT UNIT (A) (X57-1130-00)
VR101 : Waveform ratio (A=B)
VR102 : ANT TUNE indicator goes off

TC101 : Motor stop and SWR reads MIN
100W FINAL UNIT (X45-1400-00)

VR1 :130mA +100mA, —50mA (100W Final bias)
VR2 :50mA £ 10mA (10W Final bias)



ADJUSTMENT TS-9408 ‘

BOTTOM VIEW

CONTROL UNIT (X53-1420-11 )
VRI1 VRS, VR3
wo® © ® DQ42®_‘
RF UNIT (X44-1660-00) TR WO ® @
- 8 7 VRi8 hod \@ VR2
® A 2O @7 ®
B ANT 1a-dlak ® VRS VR19
L2 VRi2 ®
7|
®8 S
[ 1) bRY VRI3
L33 132 131 Q
VR
L30 L29 L28
@ . $R153(TP|)
L27 L26 Le5
5 B Gaa
24 L23 L22 L3 -
] 7 a . N [N
ol BB B L2
felaElel
© R R 7
L16 Li5 L14 Q4 vrRz(®
VR2 > % % o Li6
® of @ e 2 o
6 B8 B = oK vRa VRS =S
29 @ ® ® 0D
s [ = o @ Len 1o Los
[©]Las L7 L6 L5 154 [ 12 4 41 a2 @A@
gleje)! e ® GINEZDOTOM v 7ol s 54
L45 L46 L20 >> -
- | B eng ” e =, U
Las O Q12 st
VR3 VRIO [} w
Ras ® L4 ® ® LA
o [} .o L38 372 g ———— — = —
nr wEEr| g e el w1 -
g ® o |
V€O BPF L50 |_5 Laa AP ¢ 455KHz (OPTION) |
L74 75 L76 > 1 WR i B
@D, i SSB FILTER Tt ——
" o L6 YK-88 51 L1 ® s
[ agf oz e——— N 7
4z a= g g2 Lat | AM FILTER _‘ G -
2 2 ° L65,68,71 sl 7 r./‘ | (OPTION) g i L36 —
@ @ 2 1VCO ADJ e K L _____ 9w reﬂ | 22 ®ve7
12.00V L7 Le [ omEEEEE==== w25
L65 L68 L7’ 0.0tV ) .L8 [ Lio rcw FILTER ﬁ| ~— S L32
I b (7] | ropTion o—wzz | |35 \8 =2 %2 el
o azal 0, 1 -, i @,
- o~
gy IF UNIT {(X48-1430-00)
® MAIN ENCODER ASS'Y
N Va1 vz |(W02-0328-10) I
Ry 1
RF UNIT (X44-1660-00) IF UNIT (X48-1430-00) CONTROL UNIT {X53-1420-11)
L2,40 1 IF TRAP adj. (BAND 1.400MHz, SSG : 45.05MHz 80dB) L1,2 : IF QUT adj. (8.83MRz) 12,3 :SSBIF GAIN {MIN. adj.)
L5—7 : BPF 100—500kHz (Freqg. : 300.0kHz) L3—-6 : MCF adj. (RF unit: L44—46) L11  :FMIF GAIN
Lg,10 : BPF 0.56—1.5MHz (Freq. : 1,000.0kHz) L7-15,17,23-25
L11-13 : BPF 1.5—3.0MHz {Freq. : 1,900.0kHz) : SSB IF GAIN adj. VR1 :RBadj.2.1V
L14—16 : BPF 3.0—4.0MHz (Freq. : 3,900.0kHz) L16 : NOTCH adj. VR2 :MAX POWER adj. {110W)
L18-21 : BPF 4.0—7 OMHz (Freq. : 6 900.0kHz) L18,19 : CAR4 adj. {99.20k Hz +20Hz) VR3 :ALCadj. 3.2V
L22—-24 : BPF 7.0-8.5MHz (Freg. : 7,000.0kHz) L20 : CARS adj. (100.0kHz £ 20Hz) VR5 : SWR protection adj. {100W)
L25—27 :BPF 8.5—14MHz (Freq. : 10,000.0kHz) 1.29,31,34—36,40—-42,44—46 VR6 : Current protection adj. 14A
128—30 : BPF 14.0—20.0MHz {Freq. : 18,000.0kHz} : DRIVE adj. VR7 :IC meter adj. 10A
L31-33 : BPF 20.0-31.0MHz {Freq. : 29 500.0kHz) L32 : COMP LEVEL adj. VR8 : ALC-¢ ad].
L44—46 : MCF (Center freq. : 45.050MHz) L33 : ALC LEVEL adj. VRS : ALC meter adj.
150—52 : DRIVE adj. L43 : MONIJ LEVEL adj. VR10 : IC-¢ adj.
L63,55,567 : TX BPF 1.7MHz Side {A) L37,38 : FM IF GAIN adj. VR11 : VC meter adj. 28.5V
L54,56,60 : TX BPF 30MHz Side (B} VR12 : SWR standerd adj. 0.5V
L65 : VCO1 adj. {9.499.99MHz) VR1 : RX S-meter Sens. S-1 VR13 : MONITOR LEVEL adj.
L68 : VCO2 adj. {19.499 99MH?z) } 12.00V+0.01V VR2 : NOTCH adj. {VR2 and L186} VR14 : BUZZER LEVEL adj.
L71 : VCO3 adj. (30.000.00MHz) VR3 1 RX S-meter ¢ adj. VR15 : Side tone level
1L74—76 : VCO BPF VR4  : RX S-meter Sens. S-9 VR16 : DEV.
VRS : AGC adj. 3.2V VR17 : Power meter adj.
VR1 . RF AGC adj. (AF output 0.2d8 down) VR6B : CARRIER SUPPRESSION adj. {(VR6 and TC1) VR18 : SWR meter adj.
VR2 : MIXER BALANCE adj. VR7 : COM LEVEL adj. (VR7 and L32) VR19 : MIN. power adj. (W)
VR3 : MIXER BALANCE adj. (CW 23.950MHz) VR8 : MIXER BALANCE adj. 21.555MHz (AM 21,1MHz)

VR9 : ALC LEVEL adj. {FM 29.25MHz}

VR10 : MIXER BALANCE adj. {CW 29.930MHz) 81
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LEVEL DIAGRAM

jo——————— zH00} e IHNSSY e IHWER'S
[zHi001 vavo ] [zhdsse €avo] [zHwsez b zavo ]
APS”
nez’ AbL XIW PIE
80
diWV¥ 41 dWy dI dWV JI 3ivd aN
€10 Hv w w o 8za 9za oIp m vza 1za m 90 v@ wm
Y314 611 v 041 1
HOLON
Lo
_
AE9Y gPZol  gPEL gpPeol  9P08 gPbb  8PbS apre9 apoL 9Pt apey  apPLe apegz  8P9e app2
e { o (00-08pi-8¥X) LINN 41
(00-02¥I-ESX)
L1INN T0HLNOD THWER'R —>le ZHIWGO G S te THNZ b1 o
“wutod Yoayo
AbZ AZg AZS
2yl pue Jolelsush |eubis syl ussmilaqg
Joroedoo AMOOS 47 10°0 & 100UU0D Cwzrse 0]
1ndino Joletsusb [eubis ainseawd 04 (7 -
XIW pPuz a XIW 35}
‘ZHNOOZ 7L 18 Indul so1eisueb |eubls .H. J4ne
dpQ 1e 1ndino olpne (MW0S) U8 “ "
JAEQ0 10} 1041U00 utel 4y 8yl 18§ ) b a0
‘Buiilas (041u00 Bl
uteb 4y 1UeIsu0d e yiim indino oipne S- o Bax vorax FYRe Lo Sv1
1UeISUOD B 4Oy psainbai I1ndino 1ol 40W
-elousb (eubis aie umoys saunbiy eyl (L
S310N
L arvy  8PLZ aPbi apee gPbe  apLi gpge apsi arsy arg 8pPo aro
TBIEAE9 0 LNdLNO 4V ) o
(ATG) PO LNdNI e (00-0€P -8 X) LINA Al ———n] | (00-0991-bpX) LINN Y >
ZHNOOZ 7L © ADNIND3IYAS NO1123S Xd
‘dd g sawo0osq
peo Awwing 350G 40 abeijoa 1eyr os o
abeyjon 1ndul DN Isnipe uaym - () (2
"HA NI-004d
Agq Buipees Jslew |-§ 1e 1snipy (L
S31ON
A . AL (ASZ'1) AE9" A9SO AEL  AEO
ZHXG L TAWOC ¢ LNdNI DN (ddag )
ZHWNOD0Z 1 © ADNINOIY-4 > o (00-099¢-bbX) LINN 3H >
[ZHwzz oe 13H]
ALZ
_ XIW puz I.* mba 0220 —
_ T dWv \ —
| W LED 3E0 1
N £ 3 4 820 LLa 4 6 v i
1 r
_ 97 4l 2p1 eLa 2bid ~owv_.vn‘._
— aowW —
AT AGZ AGEL  ASIO AEIOT ALIO APO AZIOT  AELOD (H% ALL ABPOT AGEQ T A990" ABZO ABIO ALS® Auioe
e - (00-0€PI-89X) LINN 41 ——- -
NOILD3S X1

82



TERMINAL FUNCTION TS-940S

Terminal , . Terminal . .
S Terminal Function Terminal Function
No. Name |1/O ) ) ) No. Name [{/O .
! 1 | ight on
SWITCH UNIT (L) - SPL SPLIT LED ligt
1 1 veY | 1 |vs-1 Busy signal 2 | DIM | O |DIMSW output, OFF : OV
2 | VSR | O | VS-1 voice synthesizer start signal 3 TX | | STBY control by g-corn, SEND : H, REC : L
3 0 PS4 | O | 1 |ATT1 | O _ 0, 20dB : 15V
)] 4 | PSO | O | (s 2 |ATT2 | O }ATT relay drive ) 0,10dB : 15V
5 PS1T | O W/5-1 voice synthosizer data : NAR -1.. NAR LED L"E}I‘"Ilr'l:.].i;ﬂr' Mode
6 Fs2 10 2 | 15V +15Y
s Pss 0 3 | CcwB | I |CW mode: 15V
|8 | B5CT | O [+5YVfor V51 4 | 88 |1 |[MICPTTON: OV
@ T 21T 2TV 5 |WIDE | O |NAR SW OFF : &Y [approx.) o
2 | GND GND ) %) 1 | ATI | O [AUTO/THRU SW AUTO : 15V
1 | sBO | | 2 | TUN | | |AT tuning : H
2 | sB1 | | e :
, Ny Display data tor LCD 1 158 | | |[+13V
@2 | %8 | 2 | NB1 | O |NBTSW
A sBe 3 | NB2 | O |NB2SWON :H
5 MBCQ I Clock for data 3 F‘Fr_r;’l O COMP rraetefm
6 | GND | OND ? 2 | MVG Mic line GND
I} GND GND 3 | PRS | O |SSE mode PROC SW ON : 15V
2 | RS | O | Resister, select signal 4 | MV2_| O |MIC GAIN/PROC-IN VR
3 | AW | O | Write/Read signal 1 | enb onp '
| i ! |:|;5E4 g Latch signal t'fﬂDTES;{“m 2 | PIL | | |PROC-IN VR OUT
P2 : A 3 | MVG .
| line GND
@ 61 BB 10 h 4 | MVG }M'C ne
/| DB6 1O 5 | MG | | |MICGAIN VR OUT
8 | DBY O | J 6 | NBL | O |NBLEVEL VR
8 | 5L TEVior LCDass'y 7 | 18 | O [+1BV for SW unit (E)
I 1{] LG ———t .g___l:{::lj_l r_'!_TE_f_TE:I_T_'f_CG_rltrGt biaﬂ’ _3\'#"- aF}DrP}.{_‘-. ] ‘] Jﬂ'v.LM I | -ﬂul_‘: rﬂeter .
1 GND : GND Z PWH I Fower meter
| 2 HS | O | LCD data accept signal massages 3 Swe || SWE meter
@ 3 EC {:} =+ 5\5."' f':'r D|g|.1.-r.3| E- L“-lh. d II:-:M ! IC meter
& 86 | O |+8V for Digital B unit @ 5 | veM 1 | WC meter
1 8C ||+ BV 6 | AGOD O AGCCOFF:15Y
@ 2 | GND GND 7 | NAF | SSB, FSK,CW made: 1BV
3 | TMY | O | Timer output, Tirmer SW ON, Timer 5W OFF-: H 5 AGS O | AGCSLOW : 15V, Normally : —12V
1| T™MY | | | Timer SWOFF @ L | | NAI | O [NARSWON:H
@ 2 0 TMR | I | Timer SWON @ L ' NAR |1 | NAR LED control for MODE
1| ATV | I | AT unit TX data TUN 1O ) TUNE LED light ON
B2 | ™va | | | AT unit STBY siana SPL | O |SPLIT LED “E}*'” ON |
T ' - - T FL O | Fower suppiy Tor meter lamp
12 55:_'_ | ;S‘FKEY G GND Tor meter Jam_r.:}
3 | GRP | I |GRAPHKEY (. SWITCH UNIT {D)
©, 4 | SCR | | SCROLLKEY yan - 1 |l cwr |1 |cwmode: 15v
5 | CLK | I | CLOCKKEY 22| 2 | GND GND
§ | GND GND 3 |16V | I [+1BV
1 GND GND 1 | AFS O | CW mode AF TUNE OM : 15V
. 2 1 APO O | CW mode AF TUNE OFF : 15Y
2 LG Sub diao| @ .
3 | vE f Sub diaplay contrast 3 | NTH | O |NOTCHSWON : 15V
SWITCH UNIT (1) 4 | 18V | O |+15V for SW unit {C)
"1 | vBo [ 0 [Bjto~ 1 1 GND GND
2 VB o |Bit1 @' 2 RCL O |CLEAR SW
(0) 3 | vB2 | O |Bit2 fCode,datafor VBT, SLOPE TUNE fl 3;:1 E | ':Egﬁ ON L
4 | VB3 | O [Bit3 1= -~ i
"5 | vB4 | O |Bit4 . _SWITCH UNIT (K)
1 VE VBT 1 102 1 IFOUT2 (4th IF 100kHz)
@ 2 SH I | SLOPE HIGH cut »rCode select data -2 | GND | GND
| 3] sSL | I |SLOPE LOW cut 3ol PHONE QUT
SWITCH UNIT (A) Apenp G
, - 5 | GND GND
T ™M 1O Meter SW common g | 101 |1 |IF OUT 1 (8.83MHz)
@ Z SSB I | S5B mode : 1BV v aND GND
3 CWB I | CW mode : 15V 3 LN | PHONE IN
4 | MA | I |AM,SSBmode: 15V -
1 | 188 | 1 |+15BV @
2 MS O | Power supply for monitor, MONI 5W ON 15V
@ 3 | FBK | O |CW mode FULL/SEMI SW, FULL : 15V
4 | V82 | O |CW mode VOX SW ON : 15V
5 | V81 | O | AM, SSB mode VOX SW ON : 15V
6 | S5 | O |STBY SW,MICPTT QN : OV
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TS-940S TERMINAL FUNCTION

Terminal ) , Terminal ) .
N N 170 Terminal Function N N m Terminal Function
0. ame 0. ame
] ~_ SWITCH UNIT (F) 1| — |1 |—{minus)display data
1 al: ||+ 18V 2 b | | Seament data b
2 WX | | ANTI] VOX VR 3 57 | | Grid data Mo, 1
3 | VX GRD 4 F5 | | Analog digit data
. 4 1 ANy | O | ANTI VOX VR B G2 | | Grid data No. 2
@26)| 5 | MVG Mic line GND 6 | P8 || }_ Aloa digi
Analog digit data
B | FMC | O | FM MIC GAIN VR @ 7 F7 |
7 | DLY | | | vOX DELAY VR g8 | G3 | | |GriddataNo.3
9 | VXG GHND 9 P& I | Analog digit data
g | vx2 | O | vOX GAIN VR 10| G4 || Grid data No. 4
2 | Mv1 | | | FMMIC GAIN VR, VOX GAIN VR 12| 9 | ! |Segmentdatag
' ) 1 0 | | Segment data e
1 Cvz | O
5 | v | }Cﬁﬁ VR 2 d | | Segment data d
- 3 310 id data No. 10
1 MBO O | Memory bank 5Wdaia, 2,3 H © L erd Ehm. ©
| 4 (VFOB| | | VFO B display data
2 | MB1 | Q | Memory bank 5Wdata, 1,5 H @ = lvEoal 1 | vFo A g
. Isplay data
3 100 O P WFO - 100kHz SCALE DATA : L & -~ | | Heater for display tube
K _H1D O VFO:10kHz DIGIT DATA : L 7 |LOCK | || LOCK display data
@ 1| GND GND | 8 f | | Segment data f B
;_ GLNGD | 1 | PCO | O | TRQ-H : H, Normally : —12V
@ . VE } Sub display contrast @ 2 —12 || =12V
- 3 | TRGQ | | | AT STBY signal {For power control OFF}
o SWITCH UNIT (J} | 1 | PRL | O | PROC-OUT VR (DC]
T} TMY 1 O TIMER SWOFF @ L 2 | SFT | | |PROC-OUT VR, §SB, FSK mode TX : 15V
@D| 2 | oND GND 3 | MVG | Mic line GND
3 |TMR | O |TIMERSWON: L 4 | Mv1 L1 | MIC GAIN VR ) -
. _____SWITCH UNIT {(G) 1 NEL | O |NB LEVEL VR
1 BWY | |+ 8V 2 | GMND GND
2 WD O | MIC DOWRN SW 3 | MVG Mic ling GND
@ 3 MU O | MIC UP SW @ il PIL 2 | PROC-IN VR
il S5 QO | PTT 3W 5 15 | |+ 158V
5 MIC | O | MIC COM B | MVG Mic line GND
B | GND MIC GND 7 MG O | MIC GAIN VR
7 | GND GND 8 | MVG Mic line GND
_____ ~ SWITCH UNIT (H) - - 8 | MV1 | O |[MICGAIN VR
1 | GND GND b 1 | GND | GND
2 | REC | O | RX AFSK signal 2 | FC O | Power control VR
'3 | MSL | O |MIC select 1 | PC1 | O
i 1
@F 4 S5 | | STEY control @ 2 | PC2 | }F’uwer control VR
; . VACCZ | o
5 5 AGRRN ] TX AFSK signal SWITCH UNIT (C)
! 2 | AP2 | O
SWITCH UNIT (M) 9 AP3 | O }AF TUNE VR
1 T | XIT display data @ 4 AP |
E 2 RIT | | RIT display data B | CWP | O |CWPITCH VR
@; 3 FG | | Heater for display tube E | NTH | O | NOTCH VR
4 DP I Dot display data 7 | APO | O | CW mode AF TUNE OFF : 16V
9 3 || Segment dala a | |8 | AP5 | O | CW mode AF TUNE ON : 15V
& SC | | Scale display data 1 APS | | CW mode AF TUNE ON - 15V
1 MEMQ | I [MEMO display data 2 APO | | CW mode AF TUNE OFF ; 15V
2 | PY || Analog digit data @ 3 |18V | I |+15V
3 | Gb || Grid data No. 5 4 | GND GND
5 | GB | | Grid data No. 6 1 NTL | O |[NOTCH LED light on, NOTCH SW ON : H
&) P | . @ 2 | FMG | | FM mode : OV
7 :: o3 | Arnalog digit data 1 0o 5
8 | G7 || |GriddataNo.7 5 | sar | }SGL VR
@ ﬁ:} | ;2 ll }Jﬂanalng digit data - o SWITCH UNIT (B}
11| G8 | | |GriddataNo.8 1| GND GND
12| G9 |1 |GriddataNo. 9 g i‘:;g AF line GND
O | AF GAIN VR
* 4 | AVG AF line GND
B | AVI | | AF GAIN VR
6 | RFG | O | RF GAIN VR
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TERMINAL FUNCTION TS-940S 1

Terminal ] ]
] Terminal Function
No. | Name |I/0 ._ |
AVER UNIT (X43-1500-00)
(1) ; EE? r' }AC LINE for AVR {21T)
1 PE | | Q103 Emitter
(2)| 2 | PC | O | Q103 Collector
3 | PB | O | Q103 Base N
@ 1 28C | O 5+za'u lo POWER SW
2 | 288 | | |+ 28V from POWER SW
@! T 21T 0 4+ 21V Tor Control unit
| 2 |GND | | GND - B
L1 | 21T | O |+ 21V for Control unit
@ 2 Z28C O |+ 28V for Control unit
3 21B ||+ 21V for AVR unit
4 | GND GND ]
1 10E | | | Q104 Emitter
@ 2 | 10C | O | Q104 Collector
3 | 10B | O | Q104 Base ]
110V | 1 | +10V for IC101: 5V AVR IC
(7) 2 oND | |GND
|3 | B’V | O |+5BY AVRE output
1 | 10L | © |+10V for LCD ass'y
2  GND GND
1 HCO O | + 5V for Control unit
2 5IF O |+ 5BV Tor |F unijt
3 | GND GND
@ 4 HKE 0 | + BY for key board ass'y
5 | GND GND
6 | BDA | O | + BV for Digital A unit
7 | GND GND
8 |10DA | O | +10V for Digital A unit |
1 | A, O | Detect terminal for VC, 1C meter
7 |ICB ) | Detect terminal for [C meter
@i 1 AN o | Fan motor control output
' 2 | GND | GND
1| AoV | 1|40V DC inline
2 2 | BS1 | 0 | Q102 Base
| 3 BSZ2 O | Q101 Base
@' 1 | THM | | | Thermister TH101 output
2 18 O | +18Y for thermister TH101
28A |1 2101, 102 output
. FB | O | + 28V for Final unit
| e 5V LINE GND
| CG Chassis GND
| | FG [o |FINALGND i
RF UNIT (X44-1660-00) - )
@ 1 |ATT1 | | | ATT SW data, 0, 20dB : H
2 |ATT2 | | | ATT SWdata, 0, 10dB : H B
@ 1 | GND GND
2 MK R | __Markers_iﬂil[‘l_DUI-cHzI -
© 1 | ATV | | | Bias for ANT switching (TX : H)
2 | RV | | RX : 15V
1 | RV O | RV (BX : 15V} for IF unit
2 | AGC | | | AGC voltage for RF AGC circuit
@ 3 | TB O | TBITX : 2.1V} for |F unit
4 TV | O | TV {TX : 15V} for IF unjt
1 | GND GND
@ 2 | PC | I |Powercontrol {Q3 GAIN control)
3 TRO I | AT STBY signal {(Q3 GAIN DDWNI__
1 | WCH | O |NC
v, TB || TX :+18V,RX: —12V
3 18 | |+ 18V
4 NC | NC
5 TV | | TX: 4156V

Terminal _ ]
Terminal Function
No. Name [1/O
1 REBC |
@; § Eg; |I RX BPF band data
‘ 4 RE3 ! J B
; ‘I,TEI*I'TI !: }I‘u’lain WO select signal
1 TCB O | Power supply for FLL unit I1C18
@ 2 V2 I W O3 control voltage
3 | GND GMD
4 VT | | WCO1, VCO2 control voltage
RIF O | BX 1st |F (45.05MHz)
TIF | TX IF (45.0EMHz)
AVTR | O | TX drive output 1o X VERBTER 7 pin
B XA I RX signal input
EXTA | O | To EXT. ANT SW
ANT ! From Antenna connector
' XVR | | | X.VERTER 4 pin
L THA | Tx POWER
I ' DRY | O | Drive output to Final unit
|| vC€O | O | VCOsignal output to PLL unit
100W FINAL UNIT {X45-1400-00)
"1 | TXC | | | TX control, TX : 15V
(D! 2 ' oND GND
3 TH O | Final thermal sensor
| IN - | Drive pOWET INpUT
C OUT | O | Power output
28 | | | +28V
| |eNBjijeNo0
DC-DC UNIT (X46-1030-00)
1 H\/ .- 0 | High voltage for display drive (approx. —40V)
@ g :iﬁ g | }Filarﬂem voltage [or dispiay
4 | 8¥ O |+B5V for Digital C unit
) GMND | GND |
1 % | DIM SW OFF ; OV
(2)| 2 | GND GND
3 5V I + 5V -
@ 1 218 | | + 21V for AVR UNIT
2 —C | O |-40V for —1 E‘J__Dmn.n:—;-_r supply for Eu::ntr_tj_l_lillil___
IF UNIT (X48-1430-00)
1 101 O | IF OUT1 (8.83MHz)
g GMND GMND
3 LM I PHOMNE IM
4 GMND GMND
(1)| 5 | MSL | I |Mic select signal for ACC2: pin
6 GHMND GMND
| [ [ i Tx AFSK signal for ACCZ-11 pin
| 8 | GND GND
|3 REC | O | RX AFSK signal for ACC2-3 pin
@ 1 | MIC | I | Micinput
2 | GND GMD
o MW O | MIC GAIN VR
@ 2 | MVG Mic line GND
'3 | SFT | © | ToPROC-OUT VR {S5B, FSK mode TX : 15V)
4 | PRL | | |PROC-OUT VR (DC)
. TBK i T 15V
| 2 —12 | —12V
@ 3 CR3 O | CR3 for SIDE TOMNE (100kHz}
4 GRND GMND
5  CWG | O | CWG for Control unit, CW mode : OV
1 Th I TX meter amp
@ 2 MAA O | AM, SSB mode : 16V
3 SSE | O | MOD data for SW unit (A), SSB mode : 15V
4 | CWB | O | MOD data for SW unit {A), CW mode : 15V
T | ALC | | |ALC for TX |IF control
(6)| 2 | oND GND
3 ‘ MON | O | TX IF for S5B, FEK, AM monitor {B.B3MHz)
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TS-940S TERMINAL FUNCTION

Terminal Terminal F : Terminal Terminal Function
arm i T Il u |
No. Name II;“ID rrmnat FURetian No, Name [IfD - B i
| 1 | NG1 | | | Nojse blanker gate input 1 | FSB I O | FSK mode data, FSK @ 15V
®: 2 | NBBR | O |+ B far Noise blanker circuit 24)| 2 | GND GND
3 | GND GMD 3 AFS | | AFSK modulate signal {2280/2125Hz)
4 | NA | O |IF output for Noise blanker e TIF . O | TX IF signal (45.05MHz) |
1 GMND GMND RIF | | R 1st IF signal {45.05MHz}
2 | sIF |1 |45V HET | | | HET (36.22MHz)
1 | USB | O |USB,CW, AM, FM, TUNE : H CAR 1 PLL UNIT {X50-2020-00) L
3 BV | O +5Vfor CAR unit > I bat | o
4 | 18V | O +15V for CARUNIT _ __1|®@| 3 | paz | o | [PLLdatafor CART CARZ
1 | RB | |  Biasfor RX circuit, RX : 2.1V 4 | DA3 | O |
2 | 18V | I | +15V 5 | ULT | | | Unlock signal
3 | TRQ | I | AT STBY signal | GND GND
il FMB O | FM 156V 1 Mode data 2 DAD |
5 |AMB | O | AM: 1BV ! for Control unit B 3 DA | PLL data
®- 1 | GND GND @ 4 | DAZ2 ||
2 | CRO I Ca_!’rier for TxX CW, FM tBB_SEHﬂ 5 | DA3 | |
1 1 usG || USE KEY 1 B B | CLZ [ Data clock for |C8
7 | 533 | LSB KEY 7 CLT | Data clock for 1CO
3 FSG | | FSK KEY L KEY ON - L B CLO | | Data clock for IC19
4 | AMG | | AMKEY ‘ 1 | GND GND
(12)| 5 | FMG 1 |FMKEY @) 2 | 117 | 1| | 117MHz from CAR unit
i 5 | CWG I JCWKEY 1 FRAN | FM modulate signal
| 7 W I WIDE/MNAR & |F Filter switching data 2 GND GMND
8 | MD2 | |IF Filter switching data (5) 3 | 154 |1 |+15V
9 | MD1 | IF Filter switching data 14| uL | o |PLL unlock signal
1 TV | TX :18Y ' B 5 I |+ 5V
@ 2 | RV |1 RX:15V 1 | KFS | 1 |RTTY KEY signal, KEY DOWN : L
3 TB | | | Low voltage for TX circuit L2 | GND GND
4 | AGC | O | AGCoutput for RF unit RF AGC | 3 | MKR | O | 100kHz marker signal output
1 1 CV1 | O |DCforCAR VR, CW, AM mode TX ; 158V 24 MKG NC
2  CV2 | | |CAR VR output 5 | GND GND
| M| O | Meter output | | &  MKS Marker ON : L, Normally : H L
@ 2 | NAF | O | DC for AGC 5W, S5B, FSK, CW mode : 15V 1 AFS 0 | AFSK signal (2290/2125Hz)
3 | AGS | | | AGC SLOW : 15V, Normally © —12V @ 2 | GND NC
4 | AGD | | |AGC OFF : 1BV 3  FSB | | | FSK mode data, FSK : 15V
| L | ) :
' FMI | O | FM IF {455kHz) @ 1 10 0 | 10MHz for CAR unit
@ 2 | GND GND 2 | GND | | GND |
3 | GND | GND 1 TCB | | | Powersupply for IC18
4 NGZ | | Noise gate I:Brl;i__['a_ﬂl}{] control signa_l _f-:}r MNBZ @ 2 VC2 | O | Control voltage for RF unit VCO3
@ 1 GND GND . | 3  GND GND
2 | CRZ | | |CAR2 input (9.286MHz) | 4 | WC1 | O | Control voltage for RF unit VCOT1, 2
1 | GND GND 1 GND ' GND
___2___5 CR1 | | |CAR1input {4B5kHz) L @ 2 | PLE | | |Data latch for IC17
1 | PRS | | |SSB mode PROC SW ON @ 15V |3 | CL3 || | Clock for 1€17
@ 2 | PRM | O |PROC meter | 4 | PLD | | PLLdatalC1/
3 | MVG GND HET | O | HET for RF unit {36.22MHz)
|4 | MV2 | MIC GAIN/PROC-IN VR VCO | | | Output signal of RF unit, VCO1,2and 3
1 | aND GND o LPF UNIT (X51-1330-00)
____.?_ 102 | © | IF QUT 2 (100kHz) 1 | vsF | 0 |Forward detect for SWR
1 | GND | GND 2 | GND GND
2 | CR4 | O | CAR4 for SIDE TONE (99.2kHz) @ 3 | VSR | O | Reverse detect for SWR
21) 3 | MUT | I | SQL MUT signal, Muting : H 4 | GND | GND
4 | FMV | | | FM Detector signal @ ! 1 | ANT | O |LPF unit output
5 | GND GMND —
- . 1 | GND GND
1T 1 APO | CW mode AF TUNE QFF : 15V @ . YA R | X_.VERTER 4 pin
1 I - | R
2 ; APS I CW mode AF TUNE ON © 15V b TxC O | TX control for Final unit, TX : 158Y
3 | AP4 | O | AF TUNE VR .
A I B (4)| 2 | GND GND
@ 5 | AP1 | O }CW PITCH VR | 3 TH | | Final thermal sensor
6 AP3 | | | AF TUNE VR B ECEE
7  NTH | 1| |NOTCH VR B) 2 | o || LPF band data
8 | CWP_ | |CWPITCH VR 3 | 1|
1 | AN O | AF GAIN VR ‘ 1 MO O | Fan control
@i y, AVG GND @; 2 GMND GND
I 3 | GND | GND | |
4 | RFG | O | RF GAIN VR | i’
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TERMINAL FUNCTION TS-9408S

Terminal _ : 1
No. Name |1/0 Terminal Function
i 21B | |+ 21V for AVR unit
® 2 28 | |+ 28V
3 TV | | TX 156V
4 | BTP | O |PROTECTION signal {H : TX OFF}
™ I LPF unit input
CONTROL UNIT (X53-1420-11)
1 VCH | INC
2 TB 0 !TB for RF unit, TX : 2.1V
(1)| 3 | GND GND
4 TV QO | TV for BF unit, TX - 15V
5 18 O 1+ 18V fﬂrEiF_ unit
1 TRO | |AT STBY signal, TUNE : Power down
2 158 O |+ 16V for AT unit
@ 3 21B O |+ 21V for AT unit
4 TV O | TV for AT unit
1 GMND GMND
@ 2 28C I + 28vW
3 218 O |+ 21V for AVR unit
4 21T ||+ 21V B B
@ 1 EXZ2 For REMOTE connector,
2 E X1 TX : Connecto to EX1, EX2
1 | 8C + 8V for SW unit {L)
)| 2 | ™vY TIMER SW ON : OV
3 | GND GND
@ 1 Ry O | AV for RF unit, TX - 15V
2 ATV | O | ANT switching output for BF unit {TX : H)
® 1 ATO | [ NC
2 |WRC I INC
b1 GMND L GND
' 2 | VSF | | | Forward detect for SWR
3 | GND | GMND
4 | VSR | | Reverse detect for SWR
) BTP | | Protection input
&) TV G | TV for LPF unit, TX : 15V
7 28 O |+ 28% for LPF unit
8 218 | O |+ 21V for LPF unit
1 GMND GMND
2 TRQ | O | AT STBY signal for RF unit
1 158 O |+ 15V for IF unit
2 TBK O | TBK for IF unit, Tx : 15V
3 RB Q | RB for IF unit, RX : 2.1V
4 | —12 | O [ =12V for IF unit -
1 12 | O | =12V for SW unit
2 | TRQ [ O AT STBY signal for SW unit
D] 3 | Pco |1 |TRQ-H : H, Normally : =12V
g EE; {Ij }F‘r:-wer control VR
@ 1 ALC | O | ALC for IF unit
2 GND GND
1 VCW | O | VC meter
2 | ALM | O | ALC meter
@ o [CM QO | 1C meter
4 | GND GMD
b | SWR | O | SWR meter
| | B | PWR | O | POWER meter
1 | GND ' GND
2 | VX2 || |VOXGAINVR
1 NC NC
@ 2 ISW | O | SWR voltage for AT unit
3 | GND GMND

Terminal _ _
Terminal Function
No. Name | 1/O o N
1 REL | | Connect 10 TV When remote
2 RLT | O | TX : GND, Normally : OPEN }Dlug IM
3 TV O | TX 15V
4 RAL | | ALC input
5] XAL | | ALC input } % VERTER
G XRL | O | Relay control e
1 BLK i | Dial click blanking pulse
2 —C | | —40V for =12V powar supply
@ 3 218 | O | + 21V for DC-DC unit
£ BZ I Buzzer pulse
5 | DST | | | BAND data for TX.OFF
1 | UL | O |PLL unlock signal for Digital B unit
2 TR O | TR {TX : 16V} for Digital B unit
T NG1 O | Noisc blanker gate
2 NBB | |+ B for noise blanker circuit
3 | GND GND
4 NA ] |F for noise blanker (8.83MHz)
1| 18B | | |+ 16V
2 | NB2 | | | NB2SW
3 MNEBT | | NB1 SW
1 L. | | Unlock signal (L : TX.OFF)
@ 2 164 | O | +15V for PLL unit
3 3] 0 | +5V for PLL unit
4 | GND . GND B
1 | DLY | O | DLAY VR
22| 2 | VXC | O | ANTIVOX VR
3 | Vis | O _+1BV for SWunit
1 i GND GMND
2 ' BCO AT B
@ 1 NGZ | O NB2Z blanking signal
2 [GND | GND
@' 1 | GND ' GND
| 2 | MON | | | TXIF for SSB, FSK, AM monitor {8.83MHz}
1| 158 O |+ 16V for SW unit
2 MS Power supply for monitor circuit
o 35 | | SEND or PTT switch data {L : TX])
@i 2 | FBK | | | CW mode FULL/SEMI SW FULL : 15V
3 | VS | | AM, S5B mode VOX SW ON : 15V
4 Vs2 || CW mode VOX SW ON 1 1BV
1 | MUT | O | SQL MUT signal {Muting ; H)
2 AMB | AM mode data, AM 15V
3 | CWG | | | CW mode data, CW : OV
4 FMB ! FM mode data, - FM : 156V
5 | TRQ O | AT STBY signal for | F unit
1 | 501 | O |SOL VR output
@ 2 | sQ2 I | SOL VR input -
1 ' GND GHND
2 | CRO | | |CARO for S5B, FSK, AM manitor [8.83MHz)
@ 1T ANV | | | ANTI VOX VR
2 | GND GND
@ i FMC | FM MIC GAIN VR
2 | MVG GND
@ 1 FMM | O | FM Mic amp
2 | GND | ' GND
1| FIN | | .i FM |F input (455kHz)
2 | GND  GND
1 CR4 | | CAR4 for side tone (99.2kHz)
@ 2 GMND GMND
3 GND GND
4 | CR3 | | | CAR3 forside tone {100kHz)
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TS-940S TERMINAL FUNCTION

Terminal )
' Terminal Function
MNo. Mame |1/O
| 11 sp1 | 0 | Audio signal for REMOTE 1pin
2 | GND GMND
3 | GND GND
4 | SP2 | O | Audiosignal for EXT. SF
) KEY I KEY UP : H, Normally ; L
6 STK i KEY DOWM : L, Normally @ H
1 AV Z | | AF GAIN VR
@' 2 | AVG | GND
1 SPZ | | | Audio signal fram PHONE
2 | GND | GND
3 | GND GND
4 | SP1 | O | Audio signal from PHONE
@ 1 VO | | | V&1 {option} voice signal
2 GMND GMND
@ ! GND | GND
2 | FMV | O | FM detector output
@ 1 |CB | Detect terminal for 1€ meter
2 | C A, | Detect terminal for VC, IC meter
@ 1 AR O | ON AIR LED light on
2 | GND | | GND R
1 B84 0O | + BV for V5-1 {option)
2 | GND GND -
55 | | REMOTE 4 pin, EXT. STBY

DIGITAL AUNIT ['}{54-1530-0[]}____ L

| SC
G5
G4
G3
G2
G1
53
G10
G8
&7

B2
B3
B4
B5
BE
B7

Lock | O

G6 _'

B1
B0
C3
C2
C1
CO
CH
C7

F. LOCK segment data
Scale display data

}-Grid data

HhMultiplex segment data

Segment data DP
Segment data g
Segment data P10
segment data P2
Segment data P8
Segment data P/

}Segmemt data control

SCo~NoONbBWN =Nl ON|lOTRWN =3I 590N 0 RGN

LP2
| LP1
LPO
WRC
WRC
ATO
ATO
AT
ATZ2
AT3

|
!}»LPF BAND data
NC

AT BAND data
NC

AT BAND data

CJGDGDDGGGC}DDD'DGDGE"DDDDDD!DDDDGDDGGGG

Terminal
Terminal Functian
No MName [|/O
1 | pao | o
2 DA1T | O }F’I_Ldamfﬂr PLL, CAR unit
3 DAz | O
4 FLD 0 | PLL data for PLL unit 1C17
5 FLE @] | Data latch for PLL unit [C17
@ & | CL3 | O |Clock for PLL unit IC17
- CL2 QO | Clock for PLL unit IC8
a8 CL1 (0 { Clock for PLL unit 1C%
9 CLO | O |Clock for PLL unit IC19
10 | DA3 | O |PLL data for PLL, CAR unit
117 GND | GMND
1 | SH | O |SLOPE HIGH cut
@' p oL O | SLOPE LOW cut } Code select data
3| vB | O |VBT
®5 T CL4 | O |PLL clock for CAR1 {4bBkHz)
2 | CL5 | O |PLL c]Dl::_li:__f_ar_E_%_E%_g_{E-EBSMHz}
b BZ | O |Buzzer pulse
(8) 2 | DST | O | BAND data
| 3 | BLK | O [ Dialclick blanking pulse
1 | DIM | 1 | DIMSW OFF: OV
2 | SPL | O !SPLIT LED light on
3 TX O | STBY control
g EEI‘L—# g | }Main VOO select signal
) 6§ | MDD O
7 | MD1 O ;}M{:}DE LED light ON
8 | MD2 O |
9 | WN 0 WIDE, NAR data, NAR 1 H
10  GND GMND
.@ 1 ATS O | AT start pulse
2 | GND | GND L
1 RC | O | RITCLEAR pulse
2 CN | O | Multiplex cantrol data for switches
@ 3 | S0 | O
g gt; . g Multiplex select data for switches
6 | sL3 | O |
1 | GND GND
2 13 | A
3 12 I
4 11 I
(2 5| 10 |1 LMultiplex switch data
s 14 |
7| 15 |
| 8 16 |
| g ‘]? | S— SE——
1 REBO | O | ]
§ ::; E R X BPF band data
(13 4 | RB3 [ O |.
5 | HDL | O |HOLD LED light on
| B PSL O | PG.5 LED light on
|7 | MSL | O |M.SLEDlighton
! .,12_ gg; g }LCD display data
@ e MRQ | O | Data clock for sub p-processor
g g:g g }LCD display data
& GMND GMND )
1 GMND GMND
(5)| 2 | 5DA | 1 |+5V
3 |10DA | 1 |+10V
1 | BV O |+ 5V for DC-DC unit
i8)| 2 | GND GND
3 | DIM | O |DIM data for DC-DC unit, DIM SW OFF : OV
@ 1 GMND GMND
2 | ENC | | bMain encoder pulse
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TERMINAL FUNCTION T3S-9408

Terminal Terminal Function Terminal Terminal F ' Termina] Terminal Function Terminal Terminal Function
No. | Name {{/O - No. Name 1/0 erminal Funciian No. Name |1/0 - No., Name |1/O |
1 | VDD | O |+ BV for photo coupler 7 N - 1 G1 ] 1 16RB | |+ 15V
1 | MeV | | |MeVFO KEY
2 | GND N : . :
| GND 2 | mMIN MmN KEY | 2 G2 | L rid data 2 | TRQ | O |AT STE‘F signal for Control unit
3| TXD | O | TX data > ACCT 3 | LOK | | |F.LOCKKEY @3 | e | 3| TV L TXeas ]
4 | RXD | | | RX data a2 | ser |1 |sPUiT KEY 4 | G4 |1 | 1 | TRQ | O |AT STBY signal for Digital B unit
5 | CT3S I | Clear to SEND X _ 5 sC | | Scale data 2 | AS1 I ATT KEY signal (ATT ON : L)
6 | RTS | O | Request to SEND , : Aef : QLBNEE;DWN KEY PON L 1| sv || |+5V ® 3 | AS2 | O | fconfirmation signal for AT installed.
1 | CLK | O | Clock * > 18U |1 |BAND UP KEY (3) 2 | GND GND 4 | ATB | O |ATTHRU: 21V
2 B Q | + 10V for interface g | ATT |1 |ATT KEY 3 | HV | | —40V for drive display tube 1 | ATE | 1 |AT THRU : 21V
3 HCD“:" I | RADY 9 | GND 'GND ) 1 BO | | Segment data DF @ 2 | TRQ | O AT STBY signal for MB control
a D | O |Controld £ . — .
. - - CE?D;?IE;H ,,h:aTrdC;nttr:::n} 11 10 | | | 10Hz digit display data 2 B1 | | Segment data g 3 TV O |TX : 16V
s 1 r | ol aed b ) 2 | 100 | 1MHz 100kHz switching signal 3 | CO | I |Segmentdata P10 4 | MB_ | I |Tuning: 14V
7 wr | o |wie 3 | MBO | | Memory bank SW, 2, 3: H (a) 4 | C1 | | Segment data P9 1 | GND GND
'8 | GND GN 4 | MB1 | | | Memory bank SW,1,3: H 5 | €2 || Segment data P8 2 10 | O [+10v
il D ’ i B3 | | T ) 6 C3 | segment data P7 ® 3 5 0O |+ 5Y
1 | RES ' O | Heset O : :
| . #se -2 BZ I : . ! b | }Segment control data 4 14 QO |+14V
2 | DO [1/O|DataO 3 a1 | 10 KEY {BAND)} matrix data | B c7 I ) 5 | 218 | O |[+21V
3 | DI /O | Data 1 1 G5 R .
& 4 | D2 |I1/0|Data2 | EXT control g hﬁi : T KEY 5 | gs |1 (6) ; 22185 | Tgw
5 D3 | I/O | Data3 pboard N 3 G7 | . A
6 | D4 |1/O Data4 | (option) 6 | TES | T ITFSKEY  Ley on: L (5)| 4 | G8 || Grid data Q. 1 | ATV | O |TX:15v
7 | D5 |1/O|Data5 fopATB T ATBREY s | a0 | 2 | TNQ | O |AT STBY signal for SW unit (L)
8 | D6 |I/0|Datat 8 | VRC |1 | VOICE KEY) __ s | a0 || AT UNIT (B} {X57-1130-00)
. * s ———— -
9 | D7 |1/O|Data7 . o ; Eg? |I g!t? Code o 7 |LOCK | I |Segment data F. LOCK 1 | ATH | O |AT LED anode
CAR UNIT (X54-1840-00 : H ode data - 2 | ATL | I |AT LED cathode
N : _.{...._ 40-00 : A/2) @ 3 VBZ I Bit 2 ¢for WBT, SLOPE @ 1 FH | }Fiiament valtage for display T
1T |18V | 1 |+18V 2 vB3 1 'mita | TUNE 2 | FG | | 1 | ATE | | |ATTHRU: 21V
2 BV | | +5V . A T ennrmant dat 2 | TRQ | | | ATSTBY signal for MB control
. _ 6 | VB4 | Bit4 1 f O | Segment data f
3 UL O | Unlock signal ] 1 ENT : ENT KEY — —p —== 2 |LOCK | O | LOCK display data @ 3 TV I | TX 15V
4 | CL4 | | |PLLclock for CAR1 {455k Hz) o L mce |1 | MeE KEY } KEY ON : L 3 | FH | O | Heater for display tube 4 | MB | O !Tuning: 14V
5 | DA3 | | bk Rk - g
3 | NRG | O |TRO output for keyboard ass'y @ 4 |VFOA| O | VFO Adisplay data 1 | MB | O |Tuning: 14V
j E DAZ | PLL data for CABR1 CARZ2 4 WIDE | NAR/MWIDE SW.WIDE : 15V 5 (VFOB| O |VFO B display data @ 2 GND GND
7 DAY | ' ' : 65 | G10 | O | Grid data No. 10 3 | 21B | O |+ 21V for AT unit (C)
8 | DAO | | 5 | M2 || ? p o | | | S yrerAld
. grment data d 1 | ATI | | [ATIN: 15V
g CLS I PLL clock for CAR?Z {(9.285MHz) B [ I MODE KEY matrix data 8 o O | Segment data e @ 5 LED O |TUNE LED light on
10 1 LSB | I |LSB,FLS:H CAR1 LM , - |1 ] 68 |0 |GriddataNo.9 1 | 218 |1 [r21v ]
11 USB | | |USB,CW,AM, FM, TUNE : H [ [ shift 8 RCL | | [RITCLEAR KEY 2| e8 ' o |Grid data No. 8 ) . A ey
o ] 9  XIT 1 XITKEY . '
1 | GND 'GND
2 | CR2 | O | CARZ2 for IF unit (455kHz) 10 RIT | |HOLDKEY »KEY ON : L i ;1? g | }Ana!r_‘:g digit data @ i 13 : : 133
| : ' i
| 11 . HLD | | |HOLD KEY |
3 | GND N :
4| 117 o ?1?Er?nHz for PLL unit 12 PSC | 1 | PGS KEY Z | S; : E e dama Mo/ > | GRD {ONP
5 | GND | GND 13| MS | I |MSKEY . -l pa o }Ana]mg digit data @ 1 | GND GND
| T e | . 2 | ISW | I |SWR level
6 | 10 | 1 |10MHz 1| RC |1 | RITCLEAR pulse 8 | GB | O GriddstaMNo. 8 -
© 7 | GND GND -2 | CNo T P Multiplex control data for switches 9 | PI0 O  Analog digit data ; m: g
B | CRO | O | CARO for SSB, FSK AM monitor (8.83MHz) 3 13 |0 10 | G5 | O ! GriddataNo. 6 i 5 | ¢Tuning motor contral
9 | GND GND A0 1210 L tiolex switch data 11 | P9 | O Analog digit data -
5 | 11 |0 P 4 | M2+ | O
10 | CRO | O | Carrier for TX, CW, FM (8 83MHz) @, 12 IMEMO'| O  MEMO display data -k
11 | GND GND €| 10 O AT UNIT (C)
12 | CR1_| O | CARI for IF unit (4566kHz) 7 SL3 ¢ - I O - bt 1 [wre [0 ]y
DIGI‘f u . 8 SLZ | Multiplex select data for switches Z - 0 : Eegment_data ¢ 2 | ATO ;
AL B UNIT (X54-1840-00 : B/2} o | sL1 || 3 | G4 | O |GriddataNo.4
1 | GND ! GND 10 st | "4 | P8 | O |Analog digit data 48| 3 | AT1 | I | AT BAND dats
2 | MET | | ' - : E 5 | G3 | O |Griddata No. 3 4 | ATZ | |
@ }Main encoder pulse input 1 GMND GMND . 5 AT3 | y
5 ME2 2 | RE2 | | |RIT encoder pulse 2 @ 2| 2|2 | }analog digit data B
4 BY 0O |+ 5V for main encoder @ 3 re1 |1 |RiT ncnder Dulse 1 7 P& O 1 21B | [+21V
I —— encoder pulse )
- i 8 | G2 | O |Griddata No.2 2 | GND GND
.!_? LZ? :.11 +1 215 sienel, T - 1 L4 | BV | O |*+5Vfor RIT encoder a9 | P | O A:’ilﬂga;ig[tﬂdata 3| MB | | |Tuning:H
@ 3 | asz || }ATT SW data 1 HS | | LCD DATA accept message 10 | G O | Grid data No. 1 1 ITmi— | o I
14 | ATB | | |ATT-THRU : 21V @ 2 | 8B | t 8VTor MIC carinactor [ b Q | Segment data b 2 | M1+ | O | [Magnetic brake relay terminal
- 11 |GND GND 5| G b oy 12 | =~ | O |- (minus) display data 3 | M2— | O [for AT tune finish
21 17 |0 4 N 6N i 1| sc | 0 |Scaledisplay data 4 | M2+ | O |
| 1 | GND | GND
-3 16 O i . 2 a | O | Segment data a
®! 4 15 0 - { Multiplex switch data 2 ENC | O | Main ,%Ecﬂder ﬂulse_putput 3 DpP I 0 | Dot display dats
5 | 14 0 i _ DIGITAL € UNIT (X54-1850-00) ) 4 FG | O |Heater for display tube @
1 | UL | | Unlock signal 1 B2 I B RIT O [RIT dfsp!ay’ data
@), g | TX 1BV 2| B3 || 6 | XIT | O |XITdisplay data
1 MU | | MIC UP @ ﬁ Eg | >Multiplex segment data - AT UNIT (B) {X57-1130-00)
()| 2 | MD | I |MICDOWN ! 1 | GND GND
3 8C 0 |+ 8Y for MIC connector 2 Ef : | @ 2 | ATS I | AT start pulse
E i
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TS-940S CIRCUIT DIAGRAM
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