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TS-830S, M SPECIFICATIONS
(GENERAL]
Frequency Range .................................... 160 m Band 1.8 ~ 2.0 MHz '
80 mBand 3.5~ 40MH:z
40mBand 7.0~ 7.3 MHz
* 30 mBand 10.1 ~ 10.15 MHz
(10.0 MHz WWV)
20 m Band 14.0 ~ 14.35 MHz
* 17 m Band 18.068 ~ 18.168 MHz
15m Band21.0 ~ 21.45 MHz
* 12 m Band 24.89 ~ 24.99 MHz
10 m Band 28.0 ~ 29.7 MHz
Modes ... SSB/CW: 830S. SSB/AM/CW: 830M
Power Requirement ............................... 120V AC (220V modifiable), 50/60 Hz: 830S (K)
220/240V AC (selectable), 50/60Hz : 830S (T} (W) (X)
120/220V AC (selectable), 50/60Hz : 830M
Power Consumption Transmit: 295 watts
Receive: 32 watts (with heater off)
Dimensions...............ccoiiiiiii 333(13.3) x 133 (5.3) x 333 (13.3) mm (inch)
Weight. ..o 13.5 kg (29.8 Ibs)
o
[TRANSMITTER] ,§ B
*Final Power Input.................................. 220W PEP for SSB operation : 830S. M
180W DC for CW operation : 830S, M
80W DC for AM operation : 830M
Audio Input Impedance .......................... 5000 ~ 50k
RF Output Impedance ............................ 50§ ~ 754
Frequency Stability ................................. Within 1 kHz during the first hour after 1 minute of warmup.
Within 100 Hz during any 30 minute period after warmup.
Carrier Suppression................................. Better than 40 dB
Sideband Suppression ............................. Better than 60 dB
Spurious Radiation................................. Better than 60 dB
Harmonic Radiation ..................... ... ... Better than 40 dB
Audio Freq. Response ............................. 400 to 2,600 Hz, within —6 dB
3rd Order intermodulation Distortion... ... Better than — 36 dB
(RECEIVER]
Receiver Sensitivity .....................c..ooe 0.25 uV at 10 dB S+ N/N for SSB, CW . 830S. M

Image Ratio
IF Rejection

2 uV at 10dB S + N/N for AM : 830M
............................................ Better than 60 dB
............................................ Better than 80 dB

Receiver Selectivity
SSB/CWWIDE.............................. 2.4kHz{—6dB) 3.6 kHz(—60dB): 830S. M
CWNARROW ... ... With YK-88C ({option)500 Hz (—6 dB).1.5 kHz (—60 dB)

With YK-88CN (option) 270 Hz (—6 dB), 4.1 kHz {(—60 dB)

With YG-455C (option) 500 Hz (—6 dB), 820 Hz (— 60 dB)

With YG-455CN (option) 250 Hz (—6 dB), 500 Hz (— 60 dB}
6 kHz{(—6dB), 11 kHz (—60dB): 830M

830S

AM s

Variable Bandwidth
SSB with 2.4 kHzfilter ........................ 500 Hz~ 2.4 kHz (— 6 dB) continuously variable : 8305, M
CW with 500 Hzfilter .......................... 150 Hz~ 500 Hz (— 6 dB) continuously variable : 830S

With optional filter YK-88C and YG-455C added.

AM 4.5 kHz~ 6 kHz (— 6 dB) continuously variable : 830M
Notch-filter Attenuation .......................... Better than 40 dB
Audio Output Impedance ........................ 8~ 16Q
Audio Qutput ... 1.6W (8Q)

*Will transmit on the new 30. 17, and 12 meter bands. Diodes installed for preventing accidental
transmission before government amateur authorization.
NOTE: The circuit and ratings may change without notice due to developments in technology. ‘
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-CIRCUIT DESCRIPTION

INTRODUCTION

The TS-830S is a dual conversion transceiver using two in-
termediate frequencies. 8 83 MHz and 455 kHz. However,
this differs from transceivers of the socalled Collins type(such
as the TS-520) in that the bandwidth of both intermediate
frequencies i1s narrowed for performing VBT operation.
Therefore, the TS-830S can basically be considered a single
conversion transceiver with an 8 83 MHz F

Operation of the transmitter 1S 0pposite in process to the
receiver. AN SSB signal generated at 455 kHz is con-
verted to 8.83 MHz, and is then mixed with the PLL {local os-
cillator output) to produce the final transmission frequency
The circuitry 1s hybrid with vacuum tubes used only in the
driver (12BY7A} and final-stage power amplifier (61468's).
The PLL circuit generates a heterodyne frequency for each
band. a counter reference signal, and a 25 kHz marker. all
from a single crystal oscillator.

The TS-830S incorporates an IF SHIFT circuit, VBT, VOX
{also used for CW semi break-in), side tone circuit, RF speech
processor, transmission monitor circuit, noise blanker. XTAL
calibrator. notch filter, and etc.

RECEIVER CIRCUIT

The signal coming from the antenna is routed through step-
up antenna coif via an RF ATT switch and [F trap. MOS FET
(Q1: 3SK73) amplifies this signal. Approximately 9 dB of
negative feedback is applied to the RF amplifier to reduce
noise and expand the amplifiers range of linear operation
The signal passes through a buffer amplifier {Q2: 2SK125)
and 1s mixed with the PLL VCO output by a balanced mixer
{Q3. Q4: 2SK125). The signal is now converted to the first
intermediate frequency, 8.83 MHz. Entering the IF unit, this
signal is amplified by Q1 (25K 125), passes through ceramic
filter CF1 and the NB gating circuit, and is applied to crystal
filter XF1 whose center frequency is 8. 83 MHz. The signal
leaving the crystal filter is mixed with the VBT local oscillator
output at 8.375 MHz by a balanced mixer {(Q2, Q3: 35K73)
where 1t s converted to the second intermediate frequency.
455 kHz  The signal then passes through ceramic filter CF2
whose center frequency is 455 kHz. and is amplified by Q4
{3SK73). It then is fed to the notch circuit, Q5 through Q7
(2S5C18156) After being amplified by Q8 (3SK73}). it is
demodulated to an audio signal by the product detector
(D20~D23. INBO X4).

In the AF unit. the audio signal 1s amplified by Q3
(25C2240). passes through the AF GAIN control and after
being amplified by the power amplifier Q4 (HA1368R),
drives the speaker

Itern Rating

Center frequency fo 8.830 MHz

3 dB bandwidth fo + 5 kHz or more. total 25 kHz
or more

30 dB bandwidth 100 kHz or less

Input level (at 80 dBu output) 93.5 dB or less

Ripple (within 3 dB handwidth) 1 dB or less

20 dB or more

Spurious response within fo + 1.5 MHz

Input and output impedance 3300

Table 1. Ceramic filter pair {(L72-0310-05) 2 pcs.
SFA8.83MF combined (IF unit, CF1A & B)

TS-830S, M

item

Rating

Item

Rating

Center frequency fo

8830 kHz

Center frequency fo

8831 6 kMz

Center frequency deviation

Within + 150 Hz at 6 dB

Center frequency deviation

Within +250Hz at 6 dB

Pass bandwidth

41.35 kHz or more at 6 dB

Pass

+3.0 kHz or more at 6 d8

Attenuation bandwidth

+1 7 kHz or Jess at 20 d8
+2.6 kHz or less at 60 d8
+3 4 kHz or less at 80 dB

Attenuation bandwidth

+6kHz o less at 60 dB
+10kHz or less at 80 a8

Ripple

2dB or less

Loss

6 d8 or less

Guaranteed attenuation

80 dB or more within fo
+3 4 kHzto £1 MHz

Ripple 2dB or less

Loss 3dB within +2 dB
Guaranteed attenuation 80 dB or more

{fo +10kHz to fo +1 MHz)

Input and output 6004//18PF

impedance

Input and output impedance

6001/ 15 pF

YK88S1 (IF

Table 2. Crystal filter (L71-0222-06}

unit, XF1)

Table 3. Crystal filter (L71-0223-05)
YK-88A (IF unit, XF2)

ltem

Rating

item

Rating

Center frequency

455 kHz £ 0.2 kH2

Center frequency fo

456 5 kHz

6 dB bandwdth

2.7 kHz or more

6 dB bandwidth

+3 kHz or mare

50 dB bandwidth

+9 kHz or less

Ripple (fo +2 kHz2) 2d8 or less
Loss 6 dB or less
Guaranteed attenuation 60 dB or more
{fo + 100 kHz)

Input and output 20k
impedance

60 dB bandwidth 4.5 kHz or less
Guaranteed attenuation

©1~1 MHz) 60 dB or more
Spurious (600 ~ 700 kHz) 40 dB or more
Ripple (within 6 dB bandwidth) | 2 dB or less
Loss 6d8

tnput and output 1/mpedance 2 kit

Table 4. Ceramic filter (L72-0314-15)
CFJA455K5 (IF unit, CF2)

Table 5. Ceramic filter (L72-0322-05)
CFW 456.5HT (IF unit, CF 3)

TRANSMITTER CIRCUIT

Audio input picked up by the microphone comes to the IF
unit and 1s amplified by Q19~21. The input circuit adapts
to any microphone impedance of from 500 ohms to 50k
ohms. This amplified output is converted to a DSB signal by
the baltanced modulator D29-32 (1N60 x 4). passes through
buffer amplifier Q22 (2SK19), a 455kHz ceramic filter, and
the output appears as a SSB signal. This signal passes either
buffer amplifier Q23 (2SC1815), or the speech processor
consisting of Q24. 26, and 27. Then the first transmit mixer
(Q28. 3S5K73) converts this to an 8.83 MHz SSB signal

After passing the 8 83 MHz crystal filter and being amplified
by Q29 ({3SK73). the signal 15 applied to the second transmit
mixer in the RF unit. This. double balanced mixer (Q6.
Q7. 3SK73). mixes the signal with the PLL VCO output 10
convert to the final Transmit frequency. Output is amplified
by the driver tube {(V1: 12BY7A) and then by the final power
amphfier {two 6146B's) and is applied 10 the antenna via a

m-matching network o

£

PLL CIRCUIT

The PLL signat is synthesized from the VFO, CAR, and VCO
outputs. The TS-830S. gmploys a programmable divider in
the PLL to synthesize the heterodyne frequency from the
standard reference oscillator frequency. This simplifies the
PLL circuitry by eliminating the need for a separate HET
XTAL for each band.



TS-8308. M CIRCUIT DESCRIPTION

Frequency organization of the PLL circuit is shown in Figure ax. T “
. : X MIX (1) | MIX (1)
1. the circuit diagram in Figure 2. and frequency organization ganD | frequ- vCO inout dutput Division| ega
in other circuits is summarized in Table 4 Please refer 10 (a‘f{;) MHZ) | (Muz) | (MHg) | 31O
Figure 1 when reading the following description on PLL cir- e 15 10.33 1433 .o e 000
cuit operation. MIX (3). a double balanced mixer. mixes the : <20 1 ~10.83 ~14.83 :
CAR output with the VFO output. MIX (2} which operates in 35 12.33 14.33 ,
18 MHz bands and above. mixes either 10 MHz, in the 14 35 1 iqo | ~1ze3| ey 20 | M4 1100
and 18 MHz bands, or 20 MHz, inthe 21,245, and 28 MHz ; 7.0 15.83 14.33 s 1 101
bands. with the output of MIX {3) to generate the appropriate ~7.5 | ~16.33 ~14.83 ’ '
frequency needed for each band. as shown in Table 4 10 10.0 18.83 14.33 s 19 0111
This is mixed with the VCO output for each band by MIX (1) ~10.5§ ~19.33 ~14.83 )
10 a frequency given in Table 4. which 1s then routed through u |10 22.83 24.33 15 173 1101
v - v ~14.5| ~23.33 | ~24.83 ’
LPF (1), amplified. and wave-shaped to a digital signal. A
programmable divider divides this signal into a 500 kHz out- 8 | 180 26;73333 24.33 25 vs 1011
put. This programmable divider is preset, as shown in Table ~18.5 ’ ~24.8
4, by the BCD signal which is counter-generated from infor- 21 21;1) s 2933333 34351383 45 179 | o111
mation coming from the band switch The phase comparator - i _
used is a Motorola MC4044P. The loop filter is made of 24.5 2}22 0 ?53383 3‘4;383 1.0 /2 1110
completely external components to minimize spurious radia- P o‘ py 83 :
non. Six VCOs cover all ‘bands. If the PLL unlocks for any 28 85| ~37.33 2.5 /5 11011
reason, it will be detected from the phase comparator out- 253 37 33
put. This will turn off the VCO output to prevent spurious 851 a0l 3783 . 3.0 16 11010
radiation and, at the same ume, the digital display will be 29 0 37 83
blanked to inform the operator of unlock status. 20 g5 ~38.33 ’ 3.5 Vi 11001
29.5 38.33
295 | 70 ol Tas s ’ 4.0 178 | 1000
Table 6. Frequency chart
CENTER 8.83MHz MiX 455KH:2
FROM RF AMP FREQ AF
X'TAL CERAMIC
| -
MiX(RX) FILTER FILTER IF AMP DET
8.83
MHz
PLL UNIT
r L] e G GEEERE S
.- "} -l (VBT 0SC) 8.375MHz
' veco MIX(1) t ' I
I a6 ot BPF1 I
1.0~ 10MHz :§
4.5MHz (14,18) o
A 4
PO 1,245, Mix(2) - USB  8.83I5MH2
I ™1 o7 LPF1 036 2 MIX S8 s sz8smmz
r | CW(R)8 8315MHz
' ] .___J CW(T)8.8307MHz
¢ |SooxH: I 14.35~i4.83 X1
| f@
I OIVIDER] awe |y /= opF2 MIX(3) eanosc 10633
azva |/ & Q40 Q41,42
16
I Q | L l ——’-lxﬂzl—(a.azss)
L — 4 7
l 10MHz
IF SHIFT
| 500KHz | STO OSC 10MHz l
&
I OIVIDER J USB  456.5kHz
LsB 453 5kH
cwiT) 455 7kHz
5.5~6.0MHz CW(T)
VFO frequency goes 800 Hz —Qt$d vFO
up at CW transmit.
8.83MHz Mix 455KHz
BPF MIC AMP
X'TAL CERAMIC
MIX(TX) IF AMP FILTER FILTER BM

/
\——Common to RX and TX———/

Fig. 1 TS-830 Frequency configuration




790M 1.8,3.5M
(15.85-9.33)  (10.33~12.83)
veo veco
Vari-cap line /zsc\Q1

CIRCUIT DESCRI

1M 20M
(22.83~23.33) (26.83-27.33}) (36.83~38.83)
veo veo

PTION

21,24.5M
(29.83~33.03)
veo

TS-830S, M

l———» VCO output

a’;’z 0.8~6MHz
SC Q1
8 LPF SN16913P ;5‘.35 14.33-14.83 Q40
' 14.33-1483 apF ‘;‘n” VFO
Divider = 24.33~24.83 8.5~6.0MHz
Qs BCD signal ??'5 5 it BPF 14,18, 21, CAR
74LS163 from counter °¥ z 24.5,28 X
34.33~34.
Loop filter m Tais | 15 174 & : s\Q36
el ooP Invertor Invertor 8 A BPF 400L)
Q20 Q19 Qs o Qis 1 Q21 Q22 >| 248 “® |10 MH;z oMMz
ﬂ @ @ ] L coear j @} Tuning coil
o 21,245,208
500KHz Phase comparator ' L Q3
c 2 20 MHz 25C
© ) ; 460®)
2 o Tuning coil
[
Doubler
Fig. 2 TS-830 PLL circuit configuration
COUNTER BAND | 100K 1M | 10M DCBA BAND | 100K 1M | 10M CB
v . ) h A .
This counts the 500 kHz to 1 MHz signal ' 0.5 D 0.5
which the PLL unit generates by mixing 1.5 0 1 0 1000 21 1 5 I 0 2 0111 L
the VFO output with 5 MHz {halved from 351 0 3 0 1100 245 0 4 2 1110 H
the 10 MHz reference frequency) Gate, 7 5 6 0 1101 L 28 5 7 2 1011 L
latch. and preset pulses are generated 10 5 9 0 0111 2850 0 8 2 1010 H
from a 10 Hz pulse generated by di- 14 5 3 1 1101 29 5 ) 2 1001 L
viding 1 kHz, supplied from the PLL. by 18 5 7 1 1011 L 295 0 9 2 1000 "
100
Amp Amp Heater
COCN Q1 Q2 Display tube 4.7 Vrms
0.5-1MHz| 2SC1815(Y) 25C1815(v) 9-87-12 Blanking information
Segment o H v |
Gate Counter driver t Digit dnver’ A (approx. 5 ). é)llas:kav
L~ Q3C Y Qa4 Q10 Qn BLX
=] SN7400N TC40298P TC50668P TC5064B8P
1/100 divider  1/2 divider (g l Q12,3 =5
® a6 oz Qzaps PO AL 1AL approx J2sciesems2] g
1KHz TC45188BP SN7400N  Jeomy s —24V 5coe
Clock Converter
Q8A ‘4 \ Preset pulse Qs
TC‘OB‘BU Latch pulse TC5070P
12 6 Digit counter ’
b 100kHz, 1 MHz, 10 MHz |7
Det2v DH switching : O
DH Q7 —1Q30 4 )o_
SN7400N
25C1815(Y) Preset Preset 10 MHz
o 1MHz order 100 kHz order
DH switch Ofsec O.sec Q9 'QQB
TC4081BP TC40818P
Gat | ] [ 05
® Gate } I—o EXT VFO data
20ms 0.2sec Gate
Preset ' | I ] ' l l I Diode Q4
matrix TC4011BP o]
@Lmh ” " “ C L PLL divider
B [ data
A

Band information
from RF unit

Fig. 3 Counter unit block diagram



TS-830S. M

CIRCUIT DESCRIPTION

8CcO OUT SEGMENT OUT DIGIT our
12)(3K4X1S) ) 16) (7 (@ (9XrH1 1) .
AB CD abcdet g DcDuD‘DID!D!
I 7 SEGMENT GATE Amrq—! Lz814)
| DECODER DRIVER ner N el e
I I I t Voo o 2 41~ UP/DOWN
SET A3 40
I { MULTIPLEXER | ZERO
L2B 4 38} cARRY
! I i[ T —f I I DIGIT COUNTER —ECANOS SCAN(22) ads 38} count INHBIT
STORENG) 6 DIGIT LATCH t Vool2) .
SET(3) b6 37 [~ COUNT
| 1 I I T T | . see |° 17 361 RA
COMPARATOR 1 MENT<d 8 35| R8 | ReGiSTER
ouT
| 17 H 11 Joomsa &7 oo sabecfssn
P,/DOWN tq0 33
counl: @-s‘:r(s(:i 6 DIGIT BCD J RO
CoNTaT 6 DIGIT REGISTER S4qn 32 |- LOAD COUNTER
A UP/DOWN COUNTER ad 31 b LOAD REGISTER
TTTTTIT | mo aolels sl
I ouT e da 29| bs
6 DIGIT MULTIPLEXER 6 DIGIT MULTIPLEXER 015 28 0| b
[~ IGIT
I ™ an ' STORE 4 16 27} ps | OUT
" co A1 26} 02
o - COUNT i [
l o ™ I gco 4°¢]"® 23 Dy
M IN CBA® -
L_ — O o m— s < Jmnans e | —J)-———(» — —l 24 EQuaL
CA c8 cC D Ve RA R8 RC RD Ves ca 20 231 vss
(32) 200 o) @ a7) (30 e (5 B4 (3
LOAD COUNTER  COUNTER BCO IN @3 0D REGISTER REGISTER BCD IN @3 CLEAR q 21 22 SCAN

Fig. 4 TC5070P (Counter unit, Q5)

SCAN
e ro Ty A N A N A A A A WA N A YA

. H

L
os I 1
Da | r
03 |
o2 [ L
o1 1
A R A | | /R N | R | R T

Fig. 5 TC5070P timing chart

Q5 (TC5070P) is a presettable. 6-digit BCD counter which
incorporates a 6-digit latch, 6-digit dynamic drive digial
counter, and 7-segment decoder/driver. Band information
supplied from the RF unit 1s applied to a diode matrix to
preset the 100 kHz, 1 MHz and 10 MHz digits. Preset
values are given in Figure 3. Forinstance to preset 14.000
MHz, with a 500 kHz counter input signal, 10 MHz value s
preset to 1. 1 MHz to 3. and 100 kHz to 5. the 500 kHz
counter input signal subtracted from 14.000 MHz (If no
counter input signal were present, 13 500 MHz would be
displayed.) Qb5 supplies the display tube drivers with 7-seg-
ment information and dynamic drive control signals to light
the fluorescent display tube

PIN NO 1123|4516, 7{8!9]10|11]12]13]14
CONNECTION | F [N¢ |G, INc INC |{Gs | g |Gy | e | d|Gs |Nc [N¢
15/16|17|18| 19120 21| 22|23|24|25|26]|27|28
Gs [Ny (N [Ge [Dv |Gy | ¢ | b Gy | = [COM|G, Ny | F

Fig. 6 Indicating tube 9-BT-12

In the counter unit, a diode matrix generates frequency divi-
sion information and supphes the PLL unit with this informa-
ton. tf the PLL untocks, a BLK {Blanking Low) signal will be
applied to the digit drive IC {(Q11) to blank the fluorescent
display tube Normally, five high-order digits are displayed
DH (digital hold) locks the display from changing Digial
hold 1s accomplhished by presetting the latch pulse at Low
level
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CIRCUIT DESCRIPTION

CAR OSCILLATOR

The CAR oscillator 1s composed of an oscillator and two
quarts crystals. The output frequency.in each mode is given
in Figure 1. During reception, this frequency can be varied
by the IF shift

VFO

The output frequency 1s 5.5~60 MHz During CW
transmission, the frequency will be shifted 800 Hz higher
than the reception frequency. Therefore, real operating fre-
guencies will always be displayed

CIRCUIT FEATURES
1. Optional filters available

The TS-830S 1s equipped with 2.7 kHz filters in both the
883 MHz and 455 kHz IF's. Narrow filters are separately
available for both 8 83 MHz and 455 kHz.

TS-830S, M

Item

Rating

Center frequency fo

8830.7 kHz

Center frequency deviation

fo + 50 Hz at 6 dB

6 dB bandwidth

+125 Hz or more

60 dB bandwidth

+ 600 Hz or less

Ripple

2 dB or less

Loss

8dB + 2dB

Guaranteed attenuation

80 dB or more within fo
+2 kHz to +1 MHz

| nput and o'utput impedance

600Q/ 15 pF

Table 9. CW Crystal filter (L71-0221-05)
YK-88CN {Option)}

IF jumper pins

8.83 MHz filter

455 kHz fitter

cwi
cw2
cw3
cw4

STD{YK88S1)
OP (option)
STD (YK-88S1)
OP {option)

STD (CFJ455K5)
STD (CFJ455K5)
OP {option)
OP {(option)

6 dB bandwidth

YK-88S1=27kHz
OP (YK-88C) = 500Hz
OP (YK-88CN)=270Hz

CFJ455K5 =2 7kHz
OP (YG-455C) = 500Hz
OP (YG-455CN)=250Hz

Table 7. STD

and OP filter combinations

Itern

Rating

Center frequency fo

455.7 kHz

Center frequency deviation

fo +50Hzat 6 dB

6 dB bandwidth

+250 Hz or more

60 dB bandwidth

+425 Hz or less

Ripple

2 dB or less

Loss

6 dB or less

Guaranteed attenuation

80 dB or more
at 100 Hzto 455.1 kHz and
456.3 kHz to 2 MHz

item

Rating

Imput and output impedance

2KkQ/ 16 pF

Center frequency fo 8830.7 kHz

Center frequency deviation fo +150Hz at 6 dB

6 dB bandwidth +250 Hz or more

60 dB bandwidth +900 Hz or less

Ripple 2 dB or less

Loss 6dB + 2dB

. 80 dB or more within fo
Guaranteed attenuation f

Table 10. CW Crystal filter (L71-0206-05)
YG-455C (Option)

ftem Rating

Center frequency fo 455.7 kHz

Center frequency deviation

+2 kHz to £1 MHz

input and output impedance

60042 / 15 pF

Table 8. CW Crystal filter (L71-0211-05)
YK-88C (Option)

fo +50 Hzat 6 dB

6 dB bandwidth

+125 Hz or more

60 dB bandwidth

+250 Hz or less

Ripple

2 dB or legs

Loss

6d€or less

Guaranteed attenuation

80 dB or more at
100 Hz to 455.3 kHz and
456.1 kHz to 2 MHz

Input and output impedance

2kQ/15pF

Table 11. CW Crystal filter {L71-0207-05)

YG-455CN




TS-830S. M

CIRCUIT DESCRIPTION

FILTER FILTER NOTCH s
BAND VCO MHz
XF1 @ \CF7 / \ DET 1.5 10.33~10.83
3.5 12.33~12.83
8830KHz 455KHz 7 15.83~16.33
10 18.83--19.33
14 22.83~23.33
18 26.83~27.33
21 29.83~30.33
CJ VBT 68.375MHz 24.5 33.33-33.83
28 36.83~37.33
28.5 37.33~37.83
N 29 37.83~38.33
N 29.5 38.33-38.83
D
rd
4
MIX\_ .2
c J7
/4
4
Id
W[ L uss s.e315Mm: .~
- . ’
IF SHIFTSR_ IR LSB 88285MHz -~
A V4
B EERN i
a N ’
T- \ 4
\ /s
N/
v
Fig. 7 Frequency configuration
0.5KHz O SKHZ
o \®
| i I The mixer converts this to a signal whose center frequency 1s
3 . : 8.830 MHz (22.8315 MHz—14.0015 MHz =8.830 MHz)
w 'g’ ll : | The signal frequency is then converted to 4565 mHz by the se-
‘u‘.; | 1“ | cond mixer. To help understand VBT operation. assume the
& ! l : composite bandwidth determined by filters XF1 and CF2 1s
% l‘ ! 1 2.7 kHz in the normal {unshifted) state of CAR-1 and -2
ST o T 2 > - T2 Frequency organization to obtain a specific bandwidth and IF
\——z TKHZ ——y 2 2KM2—

8.8315MHz

8.8310MHz

CAR-1 8.8315MH:

3Kz O SKHz

® |®/°
|
-
R
H |
1l
2 [ o 2 -2 - Lo o%

CAR-2 8.375MHz 8.374MH2

Fig. 8 VBT.IF SHIFT

2nd IF
455KHZ 1 1.35KHz

|
*1
i

|
I
\
I
|
l
|

-2 -1 o i 2
850H1]
17Kz =

8.374MH2

I
I
I
I
I
I
!
1

2. VBT and IF SHIFT
VBT (variable bandwidth tuning) allows varying the

bandwidth, operation of which is determined by the 8 83
MHz and 455 kHz filters and by changing the output frequen-
cies of CAR-1 and CAR-2 simultaneously with the VBT con-
trol.  Frequency orgamization of the VBT and IF SHIFT is
shown In Figure 7. Assuming that a signal centered at
14.0015 MHz is received without F shift or VBT, the VFO
output frequency is 55015 MHz. CAR-1 8831 5 kHz. and
the VCO output applied to the first mixer 1s 22 8315 MHz

8

SHIFT 1s described below

Example 1 (no IF shift)
[Bandwndth. 1.7 kHz]
IF SHIFT O kHz

When the CAR-2 frequency 1s reduced by 1 kHz using the
VBT control and a signal centered at 140015 MHz is receiv-
ed. the CAR-1 and -2 frequencies are as follows
CAR-1 88310 kHz (= 88315 kHz+05 kHz*%)
CAR-2 8374.0 kHz (VBT contrdl}

* The system 1s designed so that only half the amount of fre-
quency shift applied 1o CAR-2 1s applied to CAR-1
Assume the received signal-has a frequency spectrum exten-
ding over 140015 MHz £ 1 35 kHz Since CAR-1 output s
8831.0 kHz. the VCO output frequency 1s 22.8310 MHz and.
therefore, the frequency of the first IF signal 1s 8829 5 kHz +
135 kHz due to a shift of —500 Hz

(22831.0 kHz— 14001 5 kHz = 8829 5 kHz} Since the
frequency characteristic of the first IF filter 1s 8.830
MHz+1 35 kHz as noted above. frequency components are
cut in the lower side band by 500 Hz more than in the nor-
mal state. as ilustrated 0 Fig 8 (3) The second -
termediate frequency generated in the second mixer 1s 455 5
kHz+t1 35 kHz
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(8829 5 kHz (No. 1 IF] —8374 0 kHz (CAR-2)= 4555 kHz)
Thus the second IF signal is shifted by +500 Hz, and as a
result the upper-side frequency components are cut by 500
Hz. as illustrated in (4). The frequency spectrum of the signal
which has passed the second IF stage is 455 5 kHz+850 Hz
and the bandwidth 1s 1.7 kHz. If we convert the signal fre-
guency to an equivalent one at the ANT input. we obtain
14 0015 MHz£850 Hz In this case |F SHIFT operation s
not performed

Example 2
[Bandwndth 17 kHz ]
IF SHIFT- 500 Hz (positive shift)

When the frequency of CAR-2 1s lowered by 1 kHz with the
VBT control and that of CAR-1 raised by 500 Hz with the
SHIFT control, the resulting frequencies of CAR-2 and -1 are:

CAR-1 88315 kHz (= 88315 kHz—0.5 kHz*1+05
kHz*2)
CAR-2° 83740 kHz

*1 Half the amount of frequency varied by VBT

*2 The amount of frequency rise with IF SHIFT

Let us examine the frequency spectrum of the ANT input
signal from the second IF component in Example 1.

You will recall that the center frequency of the second IF
signal component s 4555 kHz and the upper limit 4555
kHz+ 850 Hz.

The signal is 455.5 kHz+-8374.0 kHz= 8829.5 kHz in the
first IF and the lower limit 8829 5 kHz — 850 Hz. As a result,
signal components which have passed an 8830 kHz filter
and a 455 kHz filter are the same as in Example 1. But the
VCO output 1s 22 8315 MHz because CAR-1 which was
8831 0 kHz in Example 115 8831 5 kHz in Example 2. Since
the converted equivalent frequency range at the first iF is
8829 5 kHz+850 Hz, 1ts eguivalent at the ANT input is
14.002 MHz+850 Hz

(228315 MHz—8.8295 MHz= 14.002 MHz)

This means that a signal 1.7 kHz in bandwidth is received
with a shift of +500 Hz In other words, the filter
characteristics have been changed appropriately.

As you may have noted in Examples 1 and 2, the VBT and IF
SHIFT controls operate separately. Therefore, it is possible
to control the bandwidth alone while keeping the IF SHIFT
unchanged. or control IF SHIFT while keeping the bandwidth
unchanged

3. NOTCH [in IF unit {X48-1290-00) ]

This 1s a bridged-T filter consisting of L. C. and R components.
The notch is provided in the 455 kHz IF. Normally, the width
of the null would be broad at 455 kHz. Actually a sharp
notch 1s provided by adding an active circuit which applies
positve feedback to raise the Q Q5 and Q6 (2S5C1815Y)
are a Q-muluplier Q7 (2SC1815Y) is a buffer amplifier

4. Speech processor [in IF unit {X48-1290-00) ]

This speech processor 1s an RF clipper. The receiver uses
two intermediate frequencies and two filters for VBT, In the
transmutter, an SSB signal is generated at 455 kHz, is con-
verted 1o 8830 kHz and passed through an SSB 8 83 MHz

filter after frequency conversion  This configuration s con-

venient for instaling RF clippers between the stages. The
455 kHz SSB signal is clipped and then converted to an 8.83
MHz signal. and then routed through an 8.83 MHz SSB filter
to remove splatter components generated during clipping.
Q24 (2SC1815Y) is a processor amplifier, Q26 (TA7302P) a
miung amplifier, Q27 {(3SK73GR) a control amplifier, and
Q25 (28C1815Y) and Q37 (2SA1015Y) compose a com-
pression meter amplifier. The compression meter reads the
mean compression level

5. Fina].-stage RF NFB

Negative feedback is applied to the driver from the final out-
put stage via C6. a 3PF. 3KV capacitor to reduce inter-
modulation distortion

6. RIT/XIT Operations

In addition to the conventional RIT. the transmission frequen-
cy can be varied with the XIT control.

TS-830S (K) AC Voltage conversion

To operate the TS-830S (K} on 240V AC, the power
transformer split primaries must be rewired from paralle! to
series connection.

1. Unplug the AC power cable.

2. Remove the bottom cover.

3. Remove the jumper wires between the two ¢ terminals
and two 120 terminals on the bottom of the power
transformer.

4. Connect the adjacent 120 and ¢ terminals at the middle
of the transformer. This will provide 240V AC operation
For 220V AC operation, change the wires from 120 to
100 winding.

5. Change the AC fuse from 6A 10 4A. Tag the power cord
at the back of the radio to indicate that the transformer is
strapped for 240V AC, and the power fuse should be 4A,
and not B6A. .

6. Replace the bottom cover and reconnect power to verify

your work

FAN MOTOR
(100V)

WHITE
TO POWER SW

TS-830S. M
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TS-830S, M

Note 1:
K USA T

Note 2:

Only special type of resistors {example cement. metal fim. etc) and
capacitors (example: electrolytic. tantalum, mylar. temp. coeff. capacitors)
are detaded in the PARTS LIST. For the value of all common type com-
ponents. refer to the schematic diagram of the PC board ilustration
Resistors not otherwise detalled are carbon type {1/4W or 1/8W)

Order carbon resistors and capacitors according to the following example

Britain W Europe X Austraha

PARTS LIST

3. Resistance value

—t

1]

@@ @ - means 22 x 10* = 22000 {2 2 k)

Example 221 — 2200
222 - 228

4. Tolerance

223 - 22 kQ
224 - 220 k@

225 - 22 MQ

J = 5% (Gold} K=+
A carbon resistor's part numbper 1s RD14BY 2E222J (Go 110% (Silver)
A ceramic capacitor’'s number 1s CK45F1H103Z CC45TH1H220J CAPACITORS
RESISTOR Type | Type H
1. Type of the carbon resistor CC 45 TH 1H 220 J CK 45 F 1H 103 2Z
RD14BY RD14CY 1 2 3 4 5 6 1 2 3 4 5 6
—C=D— RD14BB (small size) RD14CB (small size) 1 = Type ceramic. electrolytic, etc 4 = Voltage rating
2 = Shape round. square. elc 5 = Value
2. Wattage 3 = Temp range = Tolerance
W - 3A 3W - 3F 5W — 3H 3" = Temp coefficient
2W — 3D 4w - 3G
3 = CC45 0 O ...
Ceramic capacitor (type 1) temperature coeff capacitor 1' 3° Ex CC45TH = —470 £60 ppm/° C
1st word C L P R S T U 2nd Word J K L
(Color) | {Black) | (Red) KOrange)| (Yellow) |(Green) | {(Blue) |(Violet) ppm/°C 130 160 +120 | 1250 | +500
ppm/°C o] —-80 | —-150 | —220 | —-330 | —470 | —750
Cccas
3 = CK45 O Color Cka5
Ceramic capacitor {iype 11} 3
Cord B D E F )
Operating temperature —-30 | —-30 | —-30 | —10 !
°C +85 | +85 | +85 | +70 |
Type | Type ||
6 = Tolerance
Cord C D G J K M X 4 P No cord
+40 | +80 |+ 100 | Morethan 10 uF —10 ~ 450
+ + + +
(%) [+0.25 ) £05 | *2 | £5 | 210 | £20 | D150 | Z50 | "20 | Less than 4.7 uF —10 ~ 1 75
Less than .10 pF 5 = Capacitor value
Cord B C D F Example: 010 — 1 pF
(pF) +0.1 | +025 | +05§ +1 +2 100 ~ 10 pF
101 - 100 pfF
Abbreviation Abbreviation 102 — 1000 pF = 0 00 1wF
103 - 001 ufF
Cap. Capacitor ML Mylar
[ Ceramic S Styren
E Electrolytic T Tantalum
MC Mica
TS-830 Semiconductor, Tube
¥ New Parts
Re- Re-
|
Item Name Parts No. marks tem Name Parts No. , marks
Diode 1NBO V11-0051-05 Zener WZ-061 v11.0243-05 7
diode WZ-071 V11-4160-86
151007 V11-4160-66 WZ-090 V11-0240-05
151555 V11-0076-05 XZ-055 V11.4105-50
151587 V11.0370-06 X2.060 V11-4101-20
182588 V11-0414-05 X2.090 V11.4167-06
v03C V11-0290-05 200V 1.3A LED SLP-144 V11-6172-76
V068 V11-0219-05 100V 1.1A TLR-205 V11.3162-96
VO6E V11-0285-05 400V 1.1A
V08J V11-0282-05 BOOV 1.1A Display 9-BT-12 V40-7760-86
Tube
Vanistor | MV-13 V21-0004-05 Tube 61468 V40-0138-00 *
12BY7A V40-0114-00
Vari-cap 1SVS3A V11-4161-36 TR 25A473 (Y) VO1-0473-06
diode 2SA562 (Y) V01-0032-05
18V54GC V11-4173-46 2SA10156 (Y) V01-1015-06

18
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PARTS LIST TS-830S. M
Item Name Parts No Re- | % Re-
marks Ref No Parts No ; ) Description marks
25C460 (B) V03-0078-05 B43-0654-04 ! Name plate (T) w
2SC945 (Q) V03-0293-05 B43-0656-04 Name plate (K{W){X) N
2SC1515 (K} V03-0450-05 B43-0657-04 | Name plate M (W)
28C18675 (L) v03-1675-10 B46-0058-10 | Warranty card (K)
25C1775 (E) V03-1775-06 B50-2738-00 ‘ Operating manual (K)
2SC1815(BL) v03-1816-26 B50-2739-00 Operating manual (T)
2SC1815(GR) v03-1815-16 ‘ ‘ B50-2740-00 , Operating manual (W)(X)
2SC18151(Y) v03-1815-06 \ " B58-0625-00 1 Transmit warning paper
25C1923(0) V03-1923.06 ‘ i
2SC1958(Y) V03-1959-06 «| CO1-0084-05 ‘ Variable cap VC2 Load
2S8C2240(GR) V03-2240-06 C03-0002-05 i Trimmer TC1
FET 25K19 (BL) V0$-0013-05 | C03-0060-05 | Variablecap  VC1  Final
25K19(GR) V09-0012-05 c1 CQ92M1H104K | ML 0.1xF 50V
2SK19(Y) V09-0011-05 1 | E T
2SK30A (GR} V09-0060-05 1 EG | £91:0016:05 ‘ ¢ 3F v
2SK30A (0) V09-0056-05 ! 7 C90-0186-05 ‘ C 0.001uF 3kV
| 2ski2s | v09.0136-10 ‘ c8 | £91-0079-05 } c 001uF  2kV
i 35K73 (GR) V09-1002-46 ! c9 C91-0401-05 C 100pF  3kV
: ‘ c10 €91.0017.05 | C 390pF  3kV
Ic 74LS163N V30-1037-06 c12 CC455L2H101J : C 100pF 500V
HA1368R V30.1129.06 c13 CC45SL2H271J | C 270pF 500V
C14 CCass1L2H681J | C 680pF 500V
HD74L500P V30-0192-16 C15 CC45SL2H121) { Cc 120pF 500V
HD74LS163P V30-1047-06 C16 ‘ CC45SL2H821J \ C 820pF 500V
HD74LS90P V30-1083-06 c17 [ CC45SL2H102J C 1000pF 500V
MC145108CP V30.-1227.16 c18.19 C90-0300-05 C 470pF AC1t50V
MC4044P V30.0173-05 C20 \ C91-0079-05 ’ C 0.01uF 2kV
C22.24 C380-0327-05 i E 100ufF 500V
NJM78LO5BA V30-1020-16 C26 C91-0467-05 C 22pF 3kV
SN16913P V30-1048-06 C30 1 CC45SLT1HO30C | [ 3pF +0.25pF
SN74LSOON | V30.0301-30 c31 ccassiaHion) | € 100PF 500V
SN74LS163AN | V30-1154-06 D22-0402-05 Universal coupling. Band Load
SN74LS90N V30-1005-26 D22-0405-04 Coupling. PLATE
TA7302P V30-1134-06 ‘1 D22-0407-04 i Shaft coupling. ¢6 i
: D32-0051-04 ' Shaft stopper, M3 x 10
TC4011BP v30-0301-70 D40-0206-05 Fan ass’y
TC40298P v30-1051-06 D40-0613-05 Vernier mechanism ‘
TC40818P v30-0299-10 |
TC45188P v30-1039.-06 E04-0152.05 UHF type receptacle. ANT }
TC50648BP V30-1056-06 E06-0451-15 4P male socket. MIC :
TC5066BP v30-1057-06 E06-0751-05 i 7P DIN socket, REMOTE
TC5070P v30-1172-06 E06-0851-05 1 8P DIN socket. EXT VFQ. XVTR
EQ7-0751-05 7P DIN plug
€08-0204-05 2P connector
TS-830 GENERAL E08-1202-05 12P gonnettor (T)(W)(M)
M(W): TS-830M (W) type E08-1207-05 12P plug
Re- E09-0204-05 2P piug
Ref No Parts No Description marks E11-0404-05 3P Phone jack, Key. Phone
A01-0778-11 Case (Upper) E11-0410-05 } Phone jack. Ext SP
A01-0779-01 Case (Lower) 7 E12-0001-05 | Phone plug. Ext. SP
A20-2388-13 Panel %2 E13-0205-05 2P Pinjack. IF OUT 1, 2
E20-0512-05 5P terminal
B03-0519-04 Switch mask (A) 77 E22-0207-05 Lug plate
B03-0520-04 Switch mask {B) <z £22-0215-05 Lug plate
B05-0708-04 Speaker grill cloth E23-0046-04 Square terminal
B09-0003-05 Coupling E29-0417-04 Gnd plate
810-0630-04 Front glass (large) < E30-0181-05 AC cord (K)
B10-0631-04 Front grlass (small) i E30-0185-05 AC cord {X)
B21-0501-04 Pointer Plate 4 £30-0585-05 AC cord (W)
B30-0817-15 Pilot lamp Meter 14V, BOmA £30-0602-05 AC cord (T)
B31-0627-05 Meter o E90-0004-15 Plate cap
B42-1691-04 Ad) seal z E31-2086-05 Coax cable with plug k4
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TS-830S. M

PARTS LIST

Ref. No. Parts No. Description mRaerl.(s Ref. No. Parts No. Description mﬂa‘:lls
F05-4022-05 Fuse, 4A (W)T)(X) R24 RCO5GF3A103K | Solid 10kQ 1w
F05-6021-05 Fuse, 6A (K) R25.,26 RCOSGF2H4744 Solid 470kQ 1/2W

R28 RCO5GF2H150J Solid 15Q 1/2W
G01-0801-04 GND spring
G09-0405-05 D spring. Mode S1~6 540-2419-05 Push switch PC board type ¥
G09-0410-05 D spring. RIT. Plate Ss7 $40-2403-05 Push switch + 0.5 SHIFT
S8.9 569-2020-05 Seesaw switch Power, Heater
HO01-2692-14 Carton case (inside)(K){W}X) ? st S01-1423-05 Rotary switch  AGC
HO1-2695-14 Carton case (inside}(T) o« S12 S40-2403-05 Push switch DH
H03-1763-14 Carton case (outside) a3 S13 S01-1424-05 Rotary switch  Meter [
H10-1276-04 Accessory box $15. 16 $40-2415-05 Push switch Lead type
H10-2539-02 Packing fixture (F) ¥ 517 $44-1407-05 Paddle switch  STBY b1
H10-2540-02 Packing fixture (R) o s18 $01-3405-15 Rotary switch  Mode ¥
H20-0439-03 Protective cover S20 S$31-2007-05 Slide switch SG SW
H25-0120-04 Protective bag 522 S01-3406-05 Rotary switch ~ FINAL ¥
S23 $31-2027-05 Slide switch AC Volt (W){THX)
J02-0022-05 Foot (small)
J02-0049-14 Foot (iarge) RL1 §51-2409-05 Relay MX-2P L1
J13-0407-15 Fuse holder a4
J32-0159-04 Hex. boss 703-0027-15 Speaker
J32-1030-14 Round boss
141-0006-05 Cord bush {K) X40-1170-00 VFO unit “*
J41-0024-15 Cord bush (WHT)(X) X43-1370-00 Rectifier unit %
J42-0409-04 Knob bush, +0.5 Shift X44-1360-00 RF unit ‘*
X48-1290-00 IF unit 3
K01-0402-25 Handle X48-1290-61 IF unit M (W) pe
K21-0723-04 Knob. Band X49-1140-00 AF-AVR unit %
K23-0738-04 Knob 1, Meter, AGC ks X50-1680-00 PLL unit o
K23-0739-04 Knob 2, COMP.GAIN.NB.DELAY kg X54-1540-00 Counter unit 44
K23-0740-04 Knob 3, MICVBT.IF Shift. AF 7 X54-1610-60 AM unit M (W) %
K27-0406-04 Push knob, DH X56-1380-00 Final unit {S) &
K27-0421-04 Push knob kg
K29-0713-04 Push knob, 0.5 Shift Rectifier unit (X43-137°-00)
K29-0715-04 Knob. Mode
K29-0736-14 Knob 4, Notch,CAR,RF,Tone w
K29-0737-04 Knob 5, Pldte h+d Ref No Parts No. Description mRafl'(s
K29-0738-04 Knob 6. RIT.Drive,Load w
C5.6 CEO2W2C330 E 33uF 160V
L01-8106-15 Power Trans (K) 7
LO1-8116-15 Power trans (W)(T)(X) t E23-0047-04 Square terminal
+33-0259.05 Choke coil. 470uH. L5 J31-0502-04 PC board collar
L33-0635-05 Final choke, L2 k<o
) ) J42-0404-05 PC board bush
L34-0560-25 Final coit A
L34-1004-05 | Final coil B. 28MHz L1 L40-1511-03 | Ferri-inductor 150uH
L39-0046-05 PS coil, Plate
L40-15611-03 Ferri-inductor. 150uH R1~4 RCOSGF2H474J |Solid 470kQ 172w
L40-6891-13 Choke coil, 6.8uH, L1 R9 RCO5GF2H334J |Solid 330k{/” 172w
osomson |ommamm o | o | |10 iy foue sa e
N14-0517.05 Protective nut. BIAS # R13 RCOS5GF2H1044 Solid 100k 1/2W
N99-0306-04 Hex. head screw, VFQ
R14 RCOSGF2H102J Sold 1k 1/2wW
VR1 R24-3402-05 Pot, VBT-Tone o R16,16 RCO5GF2H563J Solid  56kf) 1/2W
VR2 R24-9401-05 Pot, IF Shift-Notch Q ALY $51.1404.05 Relay G2E
VR3 R19-3407-05 Pot, AF-RF * v
VR4 R0O1-2405-05 Pot, RIT/XIT, 5K (B) w
VRS RO1-6401-05 Pot, Delay, 250K (B) e .
VR6 RO1-3412-05 Pot. Vox Gain, 10K (C) § % RF unit (X44-1360-00)
VR7?7 R0O1-3410-05 Pot, Processor, 10K (A) Py
. Re-
VRS RO1-0404-05 Pot. NB, 3009 (B) & Ref No. Parts No. Description marks
VR R24-3401-08 Pot. MIC-CAR = c CQ92M1H182K | ML 00018uF 50V
VR10~12| R0O1-3411-05 Pot, Bias, RFOUT, 10K (B) e ca CQ92MIH 152K ML 0.00154F 50V
C6 CC45R1H101J Cc 100pF
R22 RCO5GF2H221) Solid 220Q 1/2W c7 CQO9S1H122J s 0.0012uF 50V
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PARTS LIST TS-830S. M
Ref. No Parts No Description Re- Ref. No Parts No Description Re-
marks marks
c8 CC45RH1H221J |C  220pF J31-0502-04 PC board collar
co CC45RH1H330J | C 33pF J42-0404-05 PC board bush
c1o CCASRHTH121J | € 1200F 8 L19-0303-05 | Wide band trans
cn CCA5RH1HS60J |C  56pF 2 L30-0509-05 FT
c12 CCASRH1H330J | C  33pF 13 L19-0303-05 | Wide band trans
ci3 CC45RH1H101J |C  100pF 14 L30-0509-05 ET N
C14.15 |CC45RH1H330J | C  33pF
c16 CC45SL1HE61J |C  560pF LY L40-2792-02 Ferri-inductor  2.7uH
ci7 CC4S5RH1H221y | C  220pF L2 140-4791-02 Ferri-inductor  4.7uH
c19 CC45RH1H100D | C 10pF +0.5pF L3 , L34-0559-05 Trap coil
c20 CC45RH1H330J |C  33pF L4 (34-0558-05 Trap coil
c2 CC45RH1H121) |C  120pF LS L34-0930-05 Tuning coil 3.5MHz %
c22 CC45RH1H560J o 56pF L6 L34-0931-05 Tuning coil TMHz ps
€23 CC45RH1H330J |C  33pF L7 L34-0932-05 Tuning coil 10MHz %
c24 CC45RH1H101) |C  100pF L8 134-0933-05 Tuning coil 14MHz %
c25 CC45RH1H330J | C 33pF L9 1L34-0934-05 Tuning coil 18MHz fed
c26 C91-04566-05 C  0047uF L1o L34-0990-05 Tuning coil 21MHz 7
c28 CC48SL1H561J | C  560pF L L34-0935-05 Tuning coil 24.5 MHz %
c29 CK45E2H103P C  001F 500v L12 L34-0995-05 Tuning coil 28MHz ‘;}
€30 CC45RH2H330J |C  33pF 500v 13 L34-0936-05 Tuning coil MIX 1.5 MHz 7
Cc31 CC45RH2H121J | C 120pF 500V L14 L34-0930-05 Tuning coil 3.56MHz pe
C32 CC45RH2H181J | C  1BOpF 500v L15 L34-0931-05 Tuning coil 7MHz 7
c33 CC45RH2H470) i C 47pF 500V L16 L34-0932-05 Tuning coit 10MHz ¥r
c34 CC45RH2H270J |C  27pF 500V L7 L34-0933-05 Tuning coil 14MH:z v
C35 CC45RH2H101J | C  100pF 500v L18 L34-0934-05 Tuning coil 18MHz 1}
C36 CC45RH2H390J |C  39pF 500V L19 L34-0990-05 Tuning coil 21MHz 5
Cc37 CC45RH2H180J | C 18pF 500V L20 L34-0935-05 Tuning coil 24 5MHz v
c38 CC45SL2H100D | C  10pF +0.5pF 500V L21 134-0995-05 Tuning coil 28MHz 1
C39 CK45E2H103P C 0O0WuF 500V L22 134-0559-05 Trap coil
c40 CC45SL2H561J | C  560pF 500V L23 L34-0552-15 Tuning coil 1.5MHz
c41 CC45RH1H150J | C  15pfF L24 L34-0553-15 Tuning coil 3.5MHz
ca2 CC45SL1H101J | C  100pF L25 L34-0554-05 Tuning coil TMHz
C45. 46 €91-0456-05 C 00474F 126 L34-0937-05 Tuning coit 10MHz ﬁ
c49 CC45SL1H100D [ C  10P +0.5pF L27 L34-0555-05 Tuning coil 14MHz
c50 CC4A5SL1H470J | C  47pF 128 L34-0938-05 Tuning coil 18MHz S
C55 C91-0456-05 (o} 0.047uF L29 L34-0556-05 Tuning coil 21MHz
C56 CC45RH1H101J | C  100pF L30 L34-0939-05 Tuning coil 24 5MHz Al
C57 C91-0456-05 C 0.047uF L31 L34-0557-05 Tuning coil 28MHz
cs8 C91-0456-05 C  0047uF L32~34 | L40-4711-03 Ferri-inductor ~ 470uH
c61 CC45SL1H470J | C  47pF L35 L40-1511-03 Ferri-inductor  150uH
C62 CC45RH1H1504 | C  15pF L36 L40-4711-03 Ferri-inductor ~ 470uH
C63 CCA4BSL1H151J C 150pF L37.38 140-1511-03 Ferri-inductor 150uH
C66 C91-0456-05 C  0.047uF L39 L33-0074-05 Heater choke 0.3uH
c67 C91-0456-05 C  0.047uF L40 140-2282-01 Ferri-inductor  0.22uH
c6é8 CK45E2H222P C 00022uF 500V L41 L34-2004-05 Tuning coil ANT 1.5MHz %
c69 CC45SL2H151) | C  150pF 500V L42 L40-4711-03 Fergfinductor  470uH
c70 CK45B2H102K | C  0001uF 500V L43 L40-1511-03 Ferri-inductor  1650uH
C72~74 | CK45E2H103P C 001uF 500V L44 L40-2282-01 Ferri-inductor ~ 0.22uH
c75 CC45CH2H680J | C  68pF 500V L45. 46 L40-1511-03 Ferri-inductor  150uH
c77 CC45CH2HO10C | C  1pF +0.25pF 500V .
c78 C91-0456-05 I 0.047uF VR1 R12-0416-05 Trim. pot 470Q k=4
c81 CC45SL1H100D | C  10pF +0.5pF VR2 R12-6404-05 Trim. pot 470kQ *
vC1~3 C01-0127-15 Variable capacitor R34 RCO5GF2H104J | Solid 100k 1/2W
R35 RCOSGF2H101J | Solid 1009 1/2W
D13-0404-04 Sprocket. large 4 R36 RCO5GF2H104J | Solid 100kQ 1/2W
D13-0405-04 Sprocket, small % R37 RS14AB3A332J | Metal film 3.3k0 1/2wW
D16-0403-04 Chain ass'y % R38 RCO5GF2H474J | Solid 470kQ  1/2W
R41 RCO5GF2H680J | Solid 680 1/2W
E04-0154-05 Coax connector
E10-1902-05 9P tube socket R92-0150-05 Short jumper
F11-0249-05 Tube shield $29-7401-05 Rotary wafer ass'y %
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TS-830S. M

IF unit (X48-1290-00, 61)

00 : 8308 (K}W)(T)(X)

PARTS LIST

61 :830 M (W)
Ref No Parts No Description Re- Ref. No. Parts No. Dlescription Re-
marks marks
c2 €91-0457-05 C  0.022u4F cr CEO4WIHOIOM | E  14F 50V
ca CC45SLIH4704 | C  47pF c112 CEO4W1A221M | E  220uF 10V
cs CC45SLIHO30C | C  3pF +0.25pF c113 CEO4W1H3R3M | E  3.3uF 50V
c7.8 CCA5SL1H470J | C  47pF cli14 CEO4W1HOIOM | E  14F 50V
c10 CEOAWIEIOOM | E  10uF 25V C115 CC45SL1H101J | C  100pF
C11~15 | €91.0457-05 C  00224F C116 CC45SL1H331J | C  330pF
ci6 €91-0456-05 C  0.0474F Cit7 €91-0456-05 C  0047uF
C18.19 | C91-0456-05 C  0.087uF c119 CEO4W1C220M | E  224F 16V
C21.22 | €91-0456-05 C  0047uF c121 CEO4WIHOIOM | E  14F 50V
C24~26 | CEQAWIHOIOM | E  1uf 50V c123 €91-0456-05 C  0047uF
C28.29 | CEO4AW1HOIOM | E  14F 50V c127 CC45SL1HA70J | T 47pF
€33 C91-0456-05 C  00474F c129 CEO4W1A470M | E  47uF 10V
c35 €91-0457-05 C  00224F €130.131 | €C91.0456-05 C  0.047uF
c37 CEC4WIEIOOM | E  104F 25V c132 CC45SLIH100D | C  10pF +0.5pF
€38 CC45SLTH101J | C  100pF C134 CEO4WI1EI1OOM | € 104F 25V
c39 C91-0456-05 C  0047uF C135. 136 | C91-0456-05 C  0.047uF
C41.42 | CQO9FSTHI02J | S 0001uF 50V C138 CEO4WI1ETOOM | E  10uF 25V
ca7 CEQ4WIEIOOM | E  10uF 25V C142 €91-0456-05 C  00474F
cas €91-0456-05 C  00474F Ci44 C€91-0456-05 C  0047uF
C50.51 €91-0456-05 C  0047uF C145 CEC4W1E10OM | E  10uF 25V
c52 C91-0456-05 C  0047uF C149 €91-0456-05 C  00474F
c54 CEO4W1EIO0OM | E  10u4F 25V C150 CC45SL1H330J | C  33pF
C55 €91-0456-05 C  00474F C151 CCABSLIH100D | C  10pF +0.5pF
C56 CC45SL1H101J | C  100pF C152 C91-0456-05 C 0047uF
c57 €91.0456.05 C  0047uF C153,154 | C91.0457-05 C  0.022uF
cs8 CC45SL1HA70J | € a7pF C157 €91-0457-05 C  0022uF
c60 CEO4WIEIOOM | E  10uF 25V c159 €91-0457.05 C  00224F
c61 CC45UJ1HB80J | C  68pF ci60 CC45SL1HO20C | C  2pF +0.25pF
C62.63 | C91-0457-05 C  0.0224F c181 Notused
c66 CS15E1VR22M | T Q22u4F 35v c162 C91-0457-05 C  0022u4F
c67 CC45UJIHI00D | C  10pF +0 5pF €163 CC45SLIHI00D | € 10pF +0.5pF
C68 CC45UJ1HO30C | C  3pF +0.25pF Ciea CC455L1H330J | C  33pF
c7 CC45SL1H470J | C  47pF c165 CC45SL1HOS0C | € 5pF +0.25pF
c72 €91.0457-05 C  0.0224F C166 CEO4W1HR4TM | E  047uF 50V
c73 CC45SL1H150J | C 15pF c167 CC45SLIH101d | C 100pF
C74 CCA5SLTHO30C | € 3pF 0 25pF c168 CQ92M1H822K | ML 0.0082uf 50V
c75 €91-0457-05 ¢ 002r c169 CQ92MTHI53K | ML 0015.F 50V
C76.77 | CCASSLIHIO1) | € 100pF c170 CEO4WIHR4TM | E  00474F 50V
c78 CC45SL1H100D | C  10pF +0 5pF c171 CEOAWTH4RTM | E  4.74F 50V
€79 €91-0457-05 C  00224F c172 CQ92M1H273K | ML 0027u4F S0V
c82 cCassLiHo20C | € 2pF +0.25pF c173 CEOAWIA10TM | E  1004F 10V
C83 CEO4AWTHR2ZM| E  0.224F 50V C174.175 | CEOAWIA4TOM | E  47uF 10v
ce4 €91-0456-05 | C  0047uF c177 CEQAWTHOIOM | E  14F 50V
€8s €91-0456-05 | C  00474F C178~181| CEOAW2v220 | E  224F 38OV
c87 CC45SL1HO50C | C  5pF +0.25pF
c8s CCa5SLIHI01S | C  100pF TC1 €05-0314-05 Ceramic trimmer  100pF o
c89 C91-0456-05 c 0047uF TC2 C05-0030-15 Ceramic tnmmer 20pF
cg1 CEQO4W1E100M E 10uF 25V TC3 C05-0314-05 Ceramic trimmer 100pF 2
€92.93 | C91-0456-05 | C  0047uF £23-0401-05 Round terminal
c95 CC45SL1H101J | C  100pF
W] L40-1511-03 Ferri-inductor 150uH
C96~98 | C91-0456-05 C  0047uF
99 CCA5UJIH151J c 1500F L2 L34-0940-05 Tuning coil 8 83MHz ¥
L3 L34-0536-05 Tuning coit
€100 €91-0457-05 C  0022uF
L4 L34-0941-05 Tuning coil 8.83MHz ¥
€102,103| CC45SL1H1014 | C  100pF
clo4 CEOSW1HO1OM | E 1uF sov L5 L34-0997-05 Tuning coil 8 B3MH:z i
c105 CEQaW1C10OM | E 10uF 16V L6 L34-0943-05 Tuning Co! 8 83MHz <
C106 CQIZMTHISIM | ML 0.0184F L7 L34-0664.05 Tuning coil 455kHz
107 CEOAW1HO10M £ 1uf 50V L8 L40-1021.03 Ferri-inductor 1mH
108 C91.0456.05 ¢ ooarer L9 L34-0540-05 Tuning coil 455kHz
C109 CEOAW1A470M | E a7uF 1oV L10 L34-0944-05 Tuning coil Notch k4
110 CEOAW1C100M | E YOuF 16V L1 1L34-0540-05 Tuning coit 455kHz
L2 134-2017-05 Tuning coil 455kHz i
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PARTS LIST TS-830S. M
Ref No Parts No Description Re- Ref. No Parts No. Description Re-
marks ; marks
L13 Not Used C37.38 CE04W1A470Q |E  47uF 10V
L14 133-0636-05 Choke coil C39 CE04W1C470Q |E  474F 16V
L15 L40-2211-03 Ferri-inductor ~ 220uH c41 CEO4W1H3R3 E  33uF 50V
L16 L32-0201-05 Oscillating coil ca2 CEO4WI1EI100Q [E  100uF 25V
L17 140-3391-03 Ferri-inductor  3.3uH ca3 CEO4W1HO010 E  iuF 50V
L18 L40-1511-03 Ferri-inductor  150uMH ca4 CQY2M1IH103K (ML 0O1uF
L19.20 L34-0540-05 Tuning coil 455kHz ca5 CEO4WTE100Q |E  104F 25V
12122 L40-1021-03 Ferri-inductor ~ 1mH C46 CQ92M1H472K ML 0.00474F 50V
123 Not Used ca7 CQ92M1H473K |ML 0047.F 50V
L24 134-0539-15 Tuning coil 455kHz BM C49 | CEO4W1H3R3 E  33uF 50V
L25 L34-0664-05 Tuning coit 455kHz C€51.52 CK45E2H103P C 0O01uF 500V
126.27 L34-0540-05 Tuning coil 455kHz C53.54 CQ93M2A473K |ML 0.0474F 100V
128 L34-0536-05 Tuning coil 8.83MHz cs58 CQ93M2A224M |ML 022uF 100V
L29 L34-0946-05 Tunig coil 8.83MHz 7 C60 CEO4W1HR47 E  0474F 50V
L31 L40-1511-03 Ferri-inductor 150uH C67 CC45SL1HI00D |C  10pF +0 5pF
L32 L40-1021-03 Ferri-inductor 1mH C70 CEQ4WI1HO10 E 1uF 50V
CF1 L72-0310-05 Ceramic filter  8.83MHz NB (C:;‘; gig:m Z(a);go E l*;i ) ?z\\;
CF2 L72-0314-15 Ceram'lc fiter ~ 455kHz SSB c81 CEO4WICI0ZM |E  10004F 16V
CF3 L72-0322-05 Ceramic filter 456.5 kHz AM M{W) | c82 CEO4W1H3R3 £ 33,4F 50V
XF1 L71-0222-05 MCF 8.83MHz SSB YK-88S1 W c83 CEO4AWIHR22M | E  0.224F sov
X2 71022305 | MCEEaIISMHAMYK8BAMWI | | Coy [ Cao0s07 05 € oz00ur 25
C89 CEO4W1A470Q |E  47uF 10V
VR1.2 R12-3045-05 Trim. pot 10k €90 €91-0456-05 C  0047u4F
VR3 R12-6401-05 Trim. pot 470k Cc91 CEO4WI1E100Q | E 10uF 25V
VR4 R12-0401-05 Trim. pot 100 €92 CEOAWTA330M | E  33F 10V
VRS R12-1039-05 | Tnm pot 2.2kit C48.80 | NotUsed
VR6 R12-3045-05 Trim pot 10k(?
VR7 R12-6401-05 Trim. pot 470k} £23-0047-04 Square terminal
VR8 R12-3046-05 Trim. pot 47k F20-0516-05 insulating sheet %
F29-0014-05 Shoulder washer g
R92-0150-05 Short jumper
R203 RS14GB3D471J | Metal film 4709 2W J31-0502-04 PC board collar
J42-0404-05 PC board bush
AF unit (X49-1140-00) T L34-0535-05 Tuning coil NB Red
T2 L34-0536-05 Tuning coil NB  Blue
Ref No. Parts No Description mF;is L1 L40-3392-02 Ferri-inductor 3.3uH
c2~5 CQ9ZM1TH123K |ML 00124F 50V L2~4 L40-1511-03 Ferri-inductor  150uH
c6 CEO4W1E100Q £ 10uF 25v L5 L15-0016-05 Choke trans
cs8 CEQAWI1HO10 E 1uF 50V VR1 R12-3411-05 Trnm. Pot 47kS)
Cc9 CEO4WI1A101Q E 100uF 10v VR2 R12-3413-05 Trim. Pot 10k ¥
Cc10 CQ92M1H273K ML 0.027uF 50V VR3 R12-3411-05 Trim. Pot 47k
cn CEO4W1HR47 E 0.47uF 50V VR4 R12-0413-05 Trim. Pot 4701
c13 CE04W1A470Q |E  47uF 10V o,
C1415  [CQ9ZMTH273K |ML 0027uF 50V R92-0150-05 Shoptiumper
cié CQ92M1H473K (ML 0.047uF 50V RL1 $51-4401-05 Relay pci12v
c17 CQ92M1H273K |ML 0.0274F 50V
cis CQ92M1H473K |ML 0.047.F 50V PLL unit (X50-1680-00)
c19 CEO4WI1E100Q {E  10uF 25V :
c20 CEO4W1HR47 E  047uF 50V Ref. No Parts No Description Re-
C2122  |CEO4W1E100Q |E  10uF 25V marks
c23 CEO4AW1HR47 |E  0.47uF 50V ol CE04W1A470Q | E  47uF 10V
c24 CEO4W1HO10 E  1uF 50V c2 CC45TH1H270J | C  27pF
c25 CQ92M1H472K |ML 0.00474F 50V c3 CC45THIH180J | C  18pF
c27 CEO4W1H4RIM |E  4.74F 50V c4 CC45TH1H2704 | C  27pF
c28 CE04W1C471M  |E  4704F 16V C5 CE04W1A470Q | E  47uF 10V
€29.30 CC45SL1H120J {C  12pF C6 CC45UJ1H101J | C  100pF
C31.32 CEQ4W1C470Q |E  47uF 16V c7 CC45UJ1H150J | C  15pF
€33 CQI2M1H104K |ML 0.14F 50V c10 CE04W1A470Q | E  47uF %
c34 CE04W1C221Q |E  2204F 16V c1 CC45TH1H330J | C  33pF
C35 CQ92M1H103K |ML 0014F 50V c12 CC45TH1H220J | C  22pF
c36 CEO4AWIHORIM |E  0.14F 50V c13 CC45THIH270J | C  27pF
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TS-830S. M

PARTS LIST

Ref. No. Parts No. Description mRa?I-(s Ref. No. Parts No Description m,-:l;s
ci4 CE04W1A4700Q E a7uF 10V Cc112 CC45SL1H2214 C 220pF
c1s CC45SH1HE80J | C 68pF C113 CC45SL1H101Y C 100pF
Cci6 CC45RH1H221J | C 220pF C115 CC45RH1H100D | C 10pF +0.5pF
cis CC45TH1H180J | C 18pF C116 CC45TH1HO50C | C S5pF +0.25pF
c19 CC45TH1H150J C 15pF C117 CC45CH1HO10C | C 1pF +0.25pF
c2 CEO04AW1A4700 E 47ufF 10V c118 CCA5RH1HS560J | C S56pF
c22 CC45UJ1H270J C 27pF C120 CC45CH1HO20C | C 2pF +0.25pF
C23 CC45TH1H101J Cc 100pF ci21 CC45SL1H470J c 47pF
C24.25 CC45UJ1H120J | C  12pF c123 CCA5RH1H390J | C  39pF
c27 CEO4W1A470Q | E  47uF 10V ci125 CCA5TH1H330J | C  33pF
c28 CCA45UJ1H820J C 82pF C126 CC45TH1H1504 C 15pF
c29 CC45UJ1H150J [ 16pF C127 CC45TH1H330J | C 33pF
€30 CED4W1A470Q | E  47uF 10V C130 CC45UJ1H150J | € 18pF
31 CC45TH1H270J | C  27pF C131 CC45UJ1HOS0C | C  5pF +0.25pF
C32 CC45UJ1HOS0C | C 5pF +0.25pF C132 CC45UJ1H150J | C 15pF
C33 CC45US1H220J C 22pF C139 CC45SL1KH100D| C 10pF +0.5pF
C34 CE04W1A470Q E 47uF 10v C140 CC45RH1H220J | C 22pF
C35 CC45UJ1HO70D | C TpF +0.5pF C142 CC45RH1H4704 | C 47pF
C36 CC45UJ1H220J C 22pF C143 CC45RH1H220J4 | C 22pF
C38 CE04AW1A470Q E 47ufF 10V Cla4 CC45RH1H470J4 | C 47pF
c40 CC45UJ1H180J C 18pF C145 CC45SL1H220J [of 22pF
C41 CC45UJ1HO90D | C 9pF +0.5pF C146 CC45SL1H151J C 150pF
caz CC45TH1H1504 C 15pF C148 CC45SL1HO50C (o4 5pF +0.25pF
Ca3 CE04W1A470Q 3 47uF 1oV Ci49 CC45SL1H220J C 22pF
C44 CC45UJ1HI100D | C 10pF +0.5pF C158 CC45SL1H330J C 33pF
Ca5 CC45UJ1H270J C 27pF €160 CC45SL1H100D | C 10pF +0.5pF
C47 CCA45TH1H1504 | C 15pF C162 CC45CHIHO10C | C 1pF +0.25pF
Cc48 CC45TH1HO50C | C SpF +0.25pF C163 CC45SL1H150J C 15pF
C51 C91-0456-05 C 0.047uF C166 CC45SL1H100D | C 10pF +0.25pF
C53 C91-0456-05 o4 0.047uF cie7 CC45CHIHO20C | C 2pfF +0.25pF
C54.55 CCA5SLIH121) C 120pF C169 CC45SL1HI101Y C 100pF
C56 CC45SL1H151J C 150pF Ci72 C91-0456-05 [ 0.047uF
Ccs7 CC45CH1HOI0C | C 1pF +0.25pF C173 CC45CH1HOI0C| C 1pfF +0.25pF
C58 CC45SL1HOS0C | C SpF +0.25pF C174 CC4a5UJ1HEBOJ c 68pF
ce7 CC45SL1H330J Cc 33pfF C178.179 | CC45SL1H2204 o} 22pF
C68.69 CC45SL1H680J C 68pF C182.183 C91-0456-05 C 0.047uF
c70 CC45SL1H330J C 33pF C184 CC45CH1H270J | C 27pF
C71.72 CC45SL1H221J C 220pF cigs CC45CH1H390J | C 39pF
C74 C91-0456-05 [ 0.047uF c186 CC45CHIH101J | C 100pF
C76 C91-0456-05 [of 0.047uF ci187 CC45SL1H221) C 220pF
Cc80 CEO4W1HO10Q E 1uF 50V c188 CC45SL1H220J C 22pF
ca2 C91-0456-05 C 0.047uF c189 CC45SL1HO50C | C 5pF +0.25pF
c87 CQ92M1H102K | ML 0.0014F 50V Cig4 CEO4W1A470Q | E  47uF 10V
cas CQ92M1H104K ML O.1uF 50V C196 CC45SL1H100D| C 10pF +0.5pF
Cc89 C91-0456-05 C 0.047uF C197~202| C91-0456-05 C 0.047uF R
C90.91 CE04W1A101Q E 100uF 10v C205 CEO4W1HR47M £ 047;.:/ 50V
c92 CEO4W1A470Q E 47uF 10V .

TC1 C05-0029-15 Ceramic trmmer 50pF
cod CECAWIA10TM | E  100uF 10V TC2.3 C05-0056-05 | Ceramic trimmer 30pF
Ccgs CCA5SL1H390J C 39pF TCa C05-0030-15 Ceramic trimmer 20pF
Cc97 CC45SL1H331J 9 330pF f
Co8 CC455L1H470J | C 47pF EQ4-0154-05 Coax connector
C9s CC45SL1H1504 | C  15pF £18-0201-05 Crystal socket
C100 CC45S5L1H4704 | C 47pF E23-0046-04 Square terminal
c101 CC45SL1H270J Cc 27pF
ci02 CC45SL1H560J C 56pF T1 132-0195-05 Oscillating coil 7. 10MHz
C103 CC45SL1H270J c 27pF T2 132-0193-05 Oscillating coil 1.6.3.5 MHz
c104 CC45SL1H470J (o} 47pfF T3 132-0196-05 Oscillating coit 14 MHz
C105 C91-0456-05 Cc 0.047,F T4 132-0199-05 Oscillating coil 18MHz
C106 CC455L1H470J C 47pF T5 L32-0198-05 Oscillating coil  28MHz
ci07 CC45SLIHO70D | C 7pF +0.5pF 16 L32-0197-05 Oscillating coil 21,24 5MHz
C109 C91-0456-05 C 0.047uF T7 L34-0714-05 Tuning coil
Cin CC45SL1H10W) o] 100pF T8 L34-0715-05 Tuning coil
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PARTS LIST TS-8305. M
Ref No Parts No Description Re- Ref. No Parts No Description Re-
marks . marks
19 L34-0716-05 Tuning coil c27 C91-0456-05 Cc 0.047uF
T10 L34-0717-05 Tuning coil c28 €90-0830-05 E  10uF 50V
i L34-0718-05 Tuning coil J31-0502-04 PC board callar
T12 L34-0757-05 Tuning coil 142.0404-05 PC board bush
T13 L34-0711-05 Tuning coil
T4 L34-0713-15 Tuning coil T1 L19-0323-05 Oscillating trans 77
T15 1.34-0712-05 Tuning coil LI L40-4711-03 Ferri-inductor 470uH
T16 L32-0201-05 Oscillating coil 8.83MHz L2 £40-1011-04 Ferri-inductor 100uH
T17 1L34-0708-05 Tuning coil 10MHz L3 L40-2211-03 Ferri-inductor 220uH
T18 1L34-0710-05 Tuning coil 20MHz L4 L40-1511-03 Ferri-inductor 150uH
Li~7 L40-1511-03 Ferri-inductor  150uH R10 RCO5GF2H221J | Sohd 2200 172w
L8 1L40-4701-03 Ferri-inductor 47uH RB1, 2 R90-0521-05 Resistor block 47KS) % 7
L9 L40-15692-02 Ferri-inductor 1.5uH RB3.4 R90-0522-05 Resistor block 47k % 6
L10 L40-1092-02 Ferri-inductor TuH
L11 L40-1292-02 Ferri-inductor  1.2uH R92-0150-05 Short jumper
L12 L40-1892-02 Ferri-inductor 1.8uH
L1314 | 140-4711-03 Ferri-inductor ~ 470uH AM unit (X54-1610-60) : TS-830M (W)
L15.16 L40-8201-03 Ferri-inductor 82uH
L7 140-1511-03 Ferri-inductor 150uH Ref. No. Parts No Description Re-
L18~20 | L40-2701-03 Ferri-inductor  27uH marks
L21~30 L40-1511-03 Ferri-inductor 150uH C5.8 CEQ4WITHO1OM E 1uF 50V
L31 L40-2211-03 Ferri-inductor 220uH cé6 CEQ4AWI1C100M [ 10uF 16V
L32 L33-0636-05 Choke 20uH ir .
) E23-0401-05 Round terminal
L33 L40-2211-03 Ferri-inductor 220uH _
. E40-0373-05 Mini connect wafer 3P
L34.35 L40-4711-03 Ferri-inductor 470uH
136 L40-1511-03 Ferri-inductor 150uH E40-0873-05 Mini connect wafer 8P
L37 L40-4711-03 Ferri-inductor 470uH T1 L34-2005-05 Tuning coit 455kHz 54
L3839 ) L40-1511-03 Ferri-inductor  150uH L1 L40-1021-03 Ferri-inductor 1mH
L40 L40-4711-03 Ferri-inductor 470uH
L41.42 L40-4701-03 Ferri-inductor 47uH R92-0150-05 Short jumper
L43.44 L40-2211-03 Ferri-inductor 220uH $61.2408-05 Relay G2V2
L45~49 L40-1511-03 Ferri-inductor 150uH
X1 L77-0482-05 Crystal 10MHz VFO Ass'y unit (X60-1150-00)
X2 L77-0486-05 Crystal 8.8285MHz
X3 L77-0485-05 Crystal 8.8315MHz Ref No Parts No Description mF;%-(s
VR1 R12-5030-05 Trim. pot 100k —1
VR2, 3 R12-1040-05 Trim. pot 4.7kQ 807-0630-05 | Dial escutcheon “
R92-0150-05 Short jumper 810-0632-04 | Escutcheon glass =
B20-0815-14 Dial scale (A} ¥
. 820-0816-04 Dial scale (B) <=
Counter unit (X54-1540-00) 830.0819.05 | Pilot lamp .
Ref. No. Parts No Description m‘:‘-‘s F29-0014-05 Insulating washer
G01-0804-04 Covl/wpring’ ¥r
c1.2 C91-0456-05 [of 0.047uF
c3 CCASSLIH101J | C  100pF K21-0753-04 | Main knob i
C4 CC45SL1H470J C 47pF
cs CQ92M1H103K | ML 0.01uF 50V X40-1170-00 VFO unit Yr
Ccé CEO4W1C470M E 47uF 16V .
Cc7 C91-0456-05 C 0.047uF 10V B
cs CEOAW1HR4TM | C  047uF 50V VFO unit (X40-1170-00)
[ols} Not used
c11 CECAWI1CI0IM | E 100uF 16V Ref No. Parts No Description m’?a?i.(s
ci12 CEO4W1V100Q E 10uF 35v B42.1671-04 Seal
C13 CQ92M 1H 103K ML 0.01u4F 50V
Cl4~16 CEO4WI1V100Q E 10uF 35v c2 C91-0456-05 C 0047uf
C17.18 C91-0456-05 C 0.047uF ca CC45RG1H0O30C | C 3pF +0.25pF
ci19 CQ92M1H103K ML 0.01uF 50V C5 CC45PG1HO20C | C 2pF +0.25pF
C21.22 CC45SL1H050C Cc S5pfF +0 25pF Cé C91.0456-05 Cc 0.047,F
c23 CEQ4W1A330Q E 33uF 10V c7 CC45LG1H1IB1Y C 150pF
C24 C91-0456-05 C 0.047uF (o] CC45LGT1H121) Cc 120pF
C25.26 C91-0456-05 Cc 0.047uF C12 CC45LG1H680J C 68pF
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TS-830S, M PARTS LIST/PACKING

Final unit (X56-1380-00)

R . 1
Ref No Parts No Description ma?ks Ref. No. Parts No. Description Re-
marks
c13 CC45LG1H220J (C 22pF C1 CC45SL2H101) c 100pF 500V
c14 CC45CG1H100D | C  10pF +0.5pF €2 CK45E2H102P |C  0.001x 500V
c15 CC45LG1H151d | C 150pF Cri.12 CK45E2H103P C 0.01uF 500V
c16 CC45RGI1H151J c 150pF c13 CC45CH2H150J C 15pF 500V
C17 CC45CHIH020C | C 2pF +0.25pF
cis C91-0456-05 C  0047uF £01-0002-05 8P (octal) socket %
c21 CC45SL1H390J c 39pF E23-0046-04 Square terminal
c22 CC45CHIH100D | C 10pF +0 5pF PS1,2 L33-0010-05 Parastic suppressor GRID
c23 CCASSLIH390J |C  39pF ‘
L1 L40-1511-0 Ferri-
c24 €91.0456-05 C  0047uF 3 erri-inductor  150uH
L2 L40-4711-03 Ferri-inductor 470uH
vCi C02-0019-0% Variable capacitor 30pF b4
R2~5 RCO5GF2H200J | Sold 20Q  1/2w
1 C05-0008-15 Ceramic trimmer 6pF R7.8 RCO5GF2H1014 | Solid 1000 1/2W
TC2 C05-0013-15 Ceramic trimmer 20pF
D40-0614-05 Gear ass’y 4
L1 L32-0628-05 Oscillating coil <3
L2 L33-0025-05 Choke 1uH
L3 L32-0629-05 Oscillating coil %
L4 L32-0609-05 Osciltating coil % Protective bag (H25-0120-04)
. Fuse (6A) x 1 (FO5-6021-051K)
40-1021- Ferri-
L5 140-1021-03 errf fnductor 1mH Fuse (4A) x 1 (FO5-4022-05)W)(THX)
L6 L40-4711-03 Ferri-inductor 470uH Phone plug x 1 (E12-0001-05)
L7 L40-1021-03 Ferri-inductor ~ 1mH 7P Din plug x 1 (E07-0751-05)
8 40-1 Ferri Foot (large) x 2 {JO2-0049-14)
L L40-1501-03 erri-inductor - 154H Screw (4 x 12) x 2 (N30-4012-46)
L9~11 | 140-4711-03 Ferri-inductor ~ 470uH 4P MIC plug x 1 (E07-0403-05) 12Pplug W, T
(E08-1207-05)
N09-0617-04 Screw with washer
Free up belt
Accessory box
{(H10-1276-04) ; T
& I '\_""'
Warranty card .
(B46-0058-10) (K) AC cord Cord bushing
AC cord (E30-0545-05) (J41-0024-15)

Carton case {inside)
{(HO1-2692-14)(K}{W)(X)
(HO1-2695-14)T)
Carton case (outside)
(H03-1763-04)

Operating manual
(B50-2738-00)(K)
(850-2739-00)T)
(850-2740-00)(W){X)

}"ackiné fixture (R)
(H10-2540-02)

Packing fixture (F)
(H10-2539-02)

Protecting bag
{H20-0439-03)
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9

Bind screw {3 x 8} x 2

(N35-3008-41)

Speaker

(T03-0027-15)

Bind screw (4 x 6) x 8

(N35-4006-41) .

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

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

Foot (small} x 2&

(J02-0022-05)

(N33-3006-41)

Round boss x 2
(J32-1030-14)

DISASSEMBLY

—

)Bmd screw {4 x 6) x 8

(N35-4006-41}

>

Adj. seal
(B42-1691-04)

TS-830S. M

Bind screw (4 x 6} x 8

?/ (N35-4006-41)

Case (Upper)
(A01-0778-01)

Speaker grill cloth
{B0O5-0708-04)

2P connector
{E08-0204-05)

Case {Lower)

Handle
(K01-0402-25)

(A01-0779-01)

é-\ Self tapping screw {4 x 12) x 2

(N87-4012-46)
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DISASSEMBLY TS-830S, M

Self tapping screw {3 x 14) x 8
(N87-3014-46)

Bind tap tight screw (3 x 6) x 6
(N89-3006-46)

Round screw {3 x 4) x 10
(N30-3004-46)

IF unit
(X48-1290-00, 61)
Universal coupling
(D22-0402-05}
PC board bush 15
(J42-0404-05) Power trans Al

#———PC board collar {LO1-8106-15 K)

Variable cap B
(C01-0084-05)

Gy R (J31-0502-04) (LO1-8116-168 W, T. X)
AM Unit (X54-1610-60) &
- M S N o~
7 TS-830 oo R, - (f/,\,
R
F<
> 7 \ PS coil
‘>"§\/ N Variable cap A (L39-0046-05)
| Gnd sprin (C03-0060-05)
Trans shield plate (GO1 -0801‘-04)
1 Coupling
 Cap x2 (D22-0405-04) | R X Plate tap
- - otary switc (E90-0004-15)
\\__\(Feo 0327.05) Shaft B PRT18mm (501 3406.05)
S Universal coupling !
{D22-0402-05) Final choke

(L33-0635-05) / Earth plate
&)

Self tapping screw (3 x 6)
(N87-3006-46)

Fan Ass’y

({D40-0206-05)

Self tapping screw (3 x 6) < 5
¥ (N87-3006-46)

Tube shield
(F11-0249-05)

Shaft A

Counter unit
(X54-1540-00)

|

PC board bush® .

(J42-0404-05)//
X

BAND shaft
Gnd spring
(G01-0801-04)

| Self tapping screw (3 x 14) x 2

(X44-1360.00) ~ (N87-3014-46)

PC board collar
(J31-0502-04)
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DISASSEMBLY TS-830S, M

Self tapping screw (3 x 8) x 3 (N87-3008-46) ?

Y
Self tapping screw ? ‘ ’
' (3x14)x2 ' ! Round screw {3 x 6) x 7
| -

(N87-3014-46) (N35-3006-46)

FINAL unit
(X56-1380-00)

¥ 1
‘/T]" — ? ?/PC board bush
. ‘ (é% (J42-0404-05)

Seif tapping screw (3 x 6) x 8
(N87-3006-46)

PC board collar

(J31-0502-04) %
~ 0 TAF unit 7 Co Rectifier unit
! (X49-1140-00) -3 (X43-1370-00) '
Self tapping screw (3 x 6) j
X4 (NB7-3006-46) v ‘ : 2
\ /?1\ ;
L
¥ .
A

PLL unit .
{X50-1680-00) -

‘ Hex. boss x 6

Shield plate (J32-0169-04)

UHF type receptacle

(E04-0152-05)
RF VOLT Pot.

RO1-3411-05}

Rear panel
BIAS Pot.

{RO1-3411-05) SG SW Slide switch
(§31-2007-05)

3P phone jack
(E11-0404-05)

ANTI VOX Pot.

RO1-3411-05) PhoneJack
( (E11-0410-05)

Round screw
{N30-4012-48)

Spring washer
(N16-0040-46)

Nut o
(N10-0040-46) - 2P Pin jack

(E13-0205-05)
Flat washer Nut x 2

{N15-1040-46) (N10-2030-46)

Cap nut
{N14-0517-05)

Wing nut
(N14-0509-05)

Round screw x 2

(N30-3004-46}
EXT VFO 8P DIN socket
(E06-0851-05)

X. VERTER 8P DIN socket
{E06-0851-05)

7 REMOTE 7P DIN socket

K (E06-0751-05)
Fuse holder

. . Round screw x 2 Round screw x 6
1/13-0407-18) {N30-3006-45) (N30-2604-46)

12P Connector T. W, M
(E08-1202-05)

Self tapping screw x 6
(N87-3006-46)
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TS-830S. M

TEST EQUIPMENT REQUIRED

1. VTVM or DVM
1) Input resistance. More than 1 MQ
2) Voltage range 15 to 1000V AC/DC

NOTE:

A high-precision voltmeter may be used

However, accurate Treadings can not be obtained for
high-impedance circuits

2. RF VITVM
1) Input impedance: 1 MQ and less than 3 pF
2) Voliage range 10 mV to 300V
3) Frequency range 50 MHz or greater
3. AF VTVM
1) Frequency range 50 Hz to 10 kHz
2) Input impedance: 1 MQ or greater
3) Voltage range: 10 mV to 30V
4. AF GENERATOR (AG)
1) Frequency range: 200 Hz to 5 kHz
2) QOutput: 2 mV~ 1V, low distortion
5. AF DUMMY LOAD
1} Impedance. 8
2) Dissipation: 3W or greater
6. RF DUMMY LOAD (POWER METER)
1) Impedance: 50Q
2) Dissipation 100W continuous or greater
3} Frequency limitss 1.8 1o 30 MHz
7. OSCILLOSCOPE
Requires high sensitivity and external synchronization
capability
8. SWEEP GENERATOR
1) Center frequency: 8 1o 40 MHz
2) Sweep bandwidth: Maximum +16 MHz
3) Output voltage: More than 0.1V
9. STANDARD SIGNAL GENERATOR (SSG)

1) Frequency range: 1.8 to 30 MHz
2) Output: —20 dB/0 1 uV~120 dB/1V
3) Output Z= 50Q

Generator must be frequency stable.

10. FREQUENCY COUNTER

1) Minimum input voltage: 50 mV
2) Frequency range: Greater than 50 MHz

11. NOISE GENERATOR

Must generate ignition-like noise containing harmontcs
beyond 30 MHz
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12. Spectrum analyzer
1} Frequency range. 100 kHz to 11Q MHz
2) Bandwidth: 1 kHz t0 3 MHz

NOTE:
R-1000 receiver may be used

13. Detector
For adjustment of PLL unit BPF

INPUT O——-——f ouTPUT
‘ 5P

To PLL unit
IN6O 'I'IOOP

GND O -0 GND

14. Directional coupler

16. 8P DIN connector

Refer to Fig. 11 on page 41

16. FIX-CH Adjusting crystal element
1) 5750 MHz {center 250 kHz)

PREPARATION

Unless otherwise specified. set the controls as follows

Rear panel
SG SW OFF

Front panel
MODE TUNE TONE MAX
CAR MIN RF GAIN MAX
VOX OFF PROC OFF
METER P BAND 1.5
RIT/XIT CENTERED DH OFF
HEATER OFF MONI OFF
FIX OFF RIT OFF
RF ATT OFF NOTCH OFF
XIT OFF VBT MAX
IF SHIFT CENTERED AF GAIN MIN

s

To Oscilloscope

¢
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ADJUSTMENTS

TS-830S,

VBT Fully counterclockwise

Measurement Adjustment
Item Condition ] Specification Remarks
Test Unit T(_er Unit Parts Method
equipment minal
1. 9V AVR and DVM AF TP-6 AF VR4 v 9vV+0.05V
3.6V ad- Pin 5, VR3 3.6V 3.6V+0.05V RF1
justment connec-
tor @
2. Base current |SG SW ON IP meter
adjustment MODE uss
METER 1P
HEATER ON
FiX ON
DRIVE Fully
clockwise
BIASVR  Rotate *After checking the above. | Setto 60 mA
STBY REC. SG SW OFF
3. Carrier IF SHIFT Centered RF IF TP3 PLL NOTE: | 0.3V 0.3V+1dB NOTE: The
adjustment (D { VBT Fully VTVM T16 slugof T16
clockwise should be
MODE uss turned coun-
NOTE: terclock-
When making wise for
any one of the this adjust-
adjustments in ment after
items 3.. 4. 5., the peak
or 6.. observe point is
the listed order determined.
f adjustment.
of adjustme MODE LsB f. counter VR2 | Obtainthesame | +20Hz
STBY REC frequency for both
T transmission and
SEND reception.
sTBY REC TC2 8828.50kHz
MODE use TC3 8831.50kHz
MODE cwW VR3 8830.70kHz
STBY SEND
STBY REC
4. |F SHIFT MODE LS8 f. counter | IF TP3 Set IF SHIFT
check VBT Fully to center.
clockwise More than
Rotate the |F SHIFT and + 1.1 kHz
check the variation Less than
— 1.1 kHz
MODE USB:
Same as above
STBY SEND 8831.50 kHz usB
Regardless of the 8828.50 kHz LSB
IF SHIFT setting .
STBY REC
IF SHIFT Centered Reference the us8. LS8
V8T Fully above frequency
counter- Less than
clockwise ~1.1kHz
5. VBT adjust- | VBT Fully clockwise | RF VIVM [ IF TP1 IF NOTE: | 1.0V JOV+ {dB NOTE: The
ment and L16 slugof L16
check should be
turned coun-
terclockwise
for this
adjustment
after the
peak point
is deter-
mined.
F.counter TC2 8375.00kHz

Reference the
above frequency
Less than
—2.4kHz

STBY

SEND

Regardless of VBT setting

Reference the
above frequency
Less than

+70 Hz

sT8Y

REC
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TS-830S, M ADJUSTMENTS

Measurement Adjustment \,
Item Condition Specification Remarks
Test Unit Ter- Unit Parts Method P N
equipment minal
6. Carrier IF SHIFT Centered RF IF IF L19 Max. level @
adjustment2 | VBT Fully VTVM L20
clockwise —
MODE usB NOTE: NOTE. The
L20 slug of L20
should be
) adjusted
— while itis
q) turned coun-
terctockwise
MODE LSB Short . 0.3v+1d8 if the voltage
jumper is outside the
specified limit,
adjust £ 19 and
L20 until the
voltage is 0.3V
for both USB
and LSB.
MODE uss F.counter 456.5 kHz Reference
ﬁ value
MODE LSB | L 453 .5 kHz |
MODE cw i ] 455 7 kHz
STBY SEND
STBY REC |
7. VFO, RIT. Scale: 0~ 500 Should rotate
FIX CH check smoothly and
and adjustment have no abnormal
noise J
Rear panel SG SWOFF | RFVTVM |PLL Pin2, |When the vol- 200mv+1dB
VFO 250 connec- | tage is out
tor &; | side specifi-
1P cation
{(GND)
VFO TC2 200 mV
MODE CcwW F.counter [Rear EXT VFO L4 800 Hz UP 800+50 Hz CW SHIFT
STBY SEND panel VFO When
1P the fre-
7P quency is
(GND) outside
specifi-
cation.
Set the VFO dial to 50. At | F.counter |Rear EXT VFO L3 Repeat the
this time set the CAL panel VFO 5550.00 kHz adjustment
control to the index. +200 Hz several
Set the VFO dial to approx. 1P TC1 times until
450. Setthe CAL control 7P n
dial calibrated under this (GND) ig?)%%oz K it:ivfi;z?nue v 0 .
VFQ setting exactly to the - specification
index. -
Tune in 5550.00 kHz with The 50 kHz point
the main tuning knob. on the dial scale
must be aligned
to the index.
/
Under the above condition, 0 5.5MHz Within +2 kHz Check the
set the CAL control to the 100 5.6 scale (Elect-
index. Turn the main tuning, 200 57 rically)
and set the calibrated 300 58
CAL control to the index in 400 59
the order of 0, 100, 200, 500 6.0
300.400.and 500 to check
frequency deviation at each
100 kHz point.
Set the CAL control back to Less than 400Hz Backlash
250 under the above condi-|
tion {do not turn excessive-
ly.). then further set back
the CAL control to O with
respect to the frequency v
at 250 to check the diffe- .
rence from the reference
frequency.
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Measurement Adjustment
item Condition ] Specification Remarks
Test Unit I Ter Unit Parts Method !
equipment i minal
Set point 0 on the dial ‘ Should come in Check the
scale and the CAL control contact with the scale (mecha-
to the index. When the CAY : | pointer nically)
control calibrated at each ; i
100 kHz is set at the index. |
check the deviation of the ' '
dial scale at each point | ‘ !
RIT: Centered : AF VR2 | 5750.000kHz i
RIT switch: ON : !
Set the VFO main control : ‘ |
to 5750.000 kHz . ‘
Check that the same frequ- } Less than 50 Hz
ency is obtained when the ‘ ‘
RIT switch is turned ON i !
and OFF. i ;
RIT switch: ON ‘
‘ ! —1.5kHz or less
VFQ: 250 I i + 1 5kHz or more
RIT control: fully counter- [ ! ‘ Reference to the
clockwise (© position) center {¢) posi- !
RIT control: fully clock- [ i i | tion of the |
[ wise (@ position | ‘ | RIT control J
[RIT OFF T [ |
install the 5750 kHz quartz [ PLL ‘TC4 Centered Normal oscilla-
crystal into the socket on ! ' tion must be
the PLL unit. 1 [ obtained.
| TC 4 Variable Vanable range
| +250 Hz
] -
FiX ON RF VTVM ! Centered Qutput level
02V+2dB
Remove the quartz crystal
from its socket. FIX OFF
8. Counter refe- F.counter |PLL TP2 PLL TC1 1000.000 kHz
rence oscillator
adjustment
9. VCO adjust- | Check the frequencies at F.counter |RF{PLL){TP3(D40)
ment and check | the following points and DVM PLL TP
adjust coils until those
iven in brackets are - - - i
gbtained Adjusting point
VFO
BAND 0 250 500 Unit Part
15 10.33 MHz 10.58 MHz (4.0V) 10.83 MH2 PLL T2
35 12.33 12.58 12.83
7 15.83 16.08 (4.75) 16.33 T
10 18.83 19.08 19.33
14 22.83 2308{(45 ) 2333 T3
r 18 26 83 27.081(5.0 ) 27.33 T4
21 29.83 30.08(3.6 ) 3033 6 Ve
245 33.33 33.58 33.83
28 36.83 37.08 37.33 T5
28 5 37 33 37.58 37.83(4.75)
29 37 83 38.08 3833
295 38.33 38.58 38.83
Check the level at each of | RF VTVM |RF TP3 v "3dB
the above points. -
Both edges of the VFQ Display should
frequency in each band indicate
10. BPF-A Disconnect connectors 1 | Sweep | PLL Q35 ® | PLL T13 Adjust until the 14.58
and 5§ on the PLL unit. | generator, T14 response shown 14.23 14.93
Connect the cathode of Oscilloscope T15 to the right is )
D24 (151555) 10 the jum- obtained
per wire next to R44 with
a clip lead.
Connect the sweep gene-
rator RF output to the
EXT-VFQ connector

35



TS-830S. M ADJUSTMENTS

Measurement Adjustment %
Item Condition ] Specification Remarks ’
equTasfr:em Unit | e unit | Pans Method P
11. BPF-B Disconnect connectors 1 | Sweep PLL Q35® | PLL 17 Adjust T7 ~T9 until 2458 ﬁ
adjustment and 5 on the PLL unit. generator 8 the response shown 2503 Now
Connect the cathode of D27 Oscillo- T9 at the right is 249 \
{151555) to the jumper scope Tt7 obtained. Then
wire next to R44 with a adjust T17 for
clip lead. maximum amplitude
Connect the cathode of D50
{151587) to the jumper
wire nextto TC1 with a
clip lead.
Connect the RF output of the
sweep generatorto R111
{1001} via a 16PF
capacitor.
12. BPF-C Disconnect connectors 1 710 Adjust T10 through 3452
adjustment and 5 onthe PLL unit. T T12 until the band 3413 35.09
Connect the cathode of D26 T12 response shown at
(151555) to the jumper wire right is obtained.
next to R44 with a clip lead T18 Then adjust 718 for
Connect the cathode of D50 maximum amplitude.
(151587) to the jumper wire
next to TC1 with a clip lead.
13. VFO. MIX Disconnect connector (1 Spectrum VR1 Minimum Less than —55dB
spurious on the PLL unit. analyzer (14.99 MHz)
adjustment Connect the cathode of D24 Moni
NOTE: This {151555) to the jumper wire( °”"‘°’>
adjustment next to R44 with a clip lead. ‘receiver
should be done VFO 250
after comple- MODE CW
ting the ad-
justment {or
check) of
BPF-A.
13’. Balance ad-| BAND: 7 Oscillo- Rear EXT. RF VR1 TS-830M only
justment VFO: 150 scope, panel SP zfa;;ﬂ::;";
MODE: AM AF VTVM IF VRS
TS-830M Connect the SSG output
only (7.15 MHz, 10dB) to the
ANT terminal.
14. Carrier bal- | IF SHIFT  Centered RF VTVM | Rear IF IF TCH Minimum
ance adjust-| RF GAIN  Fully counter- panel ouT 2
ment clockwise
15 IF AMP BAND: 1.6 VFO: 400 AF VTVM | Rear EXT. RF ANT Max. audio output
adjustment DRIVE: 12:00 Oscillo- panel SP coil
RF GAIN:  fully clockwise| scope 118 _
IF SHIFT:  centered RF
RF ATT: OFF coil
MODE: USB AGC: OFF L1.8__|
NOTCH SW: OFF ) 3
NB SW: OFF T2
VBT: fully clockwise Ha L2
TONE: fully clockwise L3
SG SwW: OFF L4
Connect the SSG output L5
(1.9 MHz, 40 dB) to the L6 s
antenna terminal. While ad- L7 Ve
justing, gradually decrease L9
the SSG output level down L1
to —6dB8.
16. Coil pack Connect the SSG (40 dB) to AF VTVM| Rear EXT. RF ANT Max. audio
adjustment the ANT terminal. Oscillo- | panel SP coil output
DRIVE 12:00 scope RF
While adjusting, gradually coil
decrease the SSG output
level down to — 86 dB.
Adjust at the following
points:
No. |BANDIVFO f
1 1.5 {400 1.9 MHz 1.8
2 | 35 |250| 3.75 3.5 @
3 7 150 7.185 7
4 | 10 [125]10.125 10 w .
5 14 11751 14.175 14 -
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Measurement Adjustment
Item Condition Specification Remarks
Test . Ter- . i
equipment Unit minal Unit Parts Method
6 18 | 125] 18.125 18
7 21 | 225 21.225 21
8 | 245|450 | 24 950 24
9 | 28.5| 300 | 28.800 28
17. ALCO” METER ALC IF VR6 ALC meter
adjustment STBY SEND starting point
18. Generator, | CAL ON RF DRIVE | Max. ALC meter
Drive coil CAR VR Centered coil , reading
adjustment HEATER ON
MODE cw
METER ALC
SG sw OFF
RF ATT ON
Receive the marker frequency
in the following bands and
obtain the peak level by ( ): See note Before adjustment
adjusting the DRIVE control. Note
Set the STBY switch to SEND ote:
and adjust each coil. s
BAND vFO TRANSMITTING ON WARC BANDS
15 400 18 As supplied. the TS-830S will receive but not transmut on
————— --—F -1 - - - the 3 new WARC bands. If transmit capabiiity is desired. a
3.5 250 35 minor wining change 1s required.
7 150 7 1. For ail 3 bands: Break the line between the RF unit
X44-1360-00. connector #6. Pin #1 (TOF terminal) and
(10} (125) 10 AF unit X49-1140-00. connector ¥6. Pin #4 (TOF ter-
minal).
14 175 14 2. Or. for indvidual Bands: On the RF unit X44-1360-00
(18) (125) 18 Band Remove {or Cut) Pant
21 225 21 10 MHz D4
(24.5) {450) 245 18 MHz s
24.5 MHz D6
285 300 28
BAND 14, VFO 175 AF T4 Max. ALC meter
Adjust the CAR control IF L24 reading
until the ALC meter reads L25
maximum. L28
L29
STBY REC
18' AM adjust- | BAND: 14 AF VTVM,| Rear EXT. AM T Max. audio output TS-830 M oniy
ment and . . sp
S/N check VFO: 175 Oscillo- Panel
MODE: AM scope
TS-830M Connect the SSG output
only (14.175MHz, 40dB, MOD:
1kHz. 30%) to the ANT
terminal.
SSG Output: 12 dB Adjust the DRIVE
Control for max. AF
TONE: Centered Output. Set to 0.63V/80 .
with AF GAIN Control. /*
SSG MQD: OFF Less than 0.2V/8%
(S/N more than 10 dB)
19. MiX balance| RF ATT ON Oscillo- Rear IF RF VR1 Minimum Except
adjustment BAND 15 scope panel ouUT t TS-830M
VFO 0
20. IF trap BAND: Between 1.5 and | Oscillo- Rear EXT. RF L22 Minimum Preset the
adjustment Aux. Connect the SSG | scope panel SpP L3 Adjust in the order slugs of L3
(8.83 MHz, 80dB) to AF VTVM L4 of 122~ 14 and L4 fully
the ANT terminal. clockwise
21. S meter AGC OFF IF VR2 Set to the deflec-
adjustment tion starting point
BAND 14 Oscillo- Rear EXT. Adjust the DRIVE
VFO 175 scope panel SP control for
AGC FAST AFVTVM maximum AF output.
Connect the SSG (14.174 MHz,
8dB) to the ANT terminal
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ADJUSTMENTS

Item

Measurement

Adjustment

Condition Test }

equipment

Ter Specification

Unit . Unit Parts Method
minal

Re marks

IF LS Turn the coil slug
counterclockwise

until S-1 is obtained.

SSG output: 40 dB
* Repeat S-1, 9 adjustment
several times.

VR3 Setto S-9

22 NB
adjustment

NB LEVEL: fully counter- | DVM
clockwise

BAND 14 VFO: 175
Connect the SSG output
{14.175 MHz, 60 dB) to the

ANT terminal.

SSG output. 20dB
Adjust as described above.

AF TP4 AF T1
T2

Minimum

AGC FAST Speaker
Disconnect the SSG output
from the ANT terminal, and
connect the noise generator
output in it's place. Set
the noise generator output
level 10 S5 ~ 7.

Rear EXT.
panel SP

NB ON

The NB must
provide adequate
i effect

If adequate effect is not
obtained, repeat the adjustment
several times

Reduce the noise generator
output level to below the
threshold of sensitivity.
Turn the NB LEVEL control
fully clockwise

Noise must be
blanked.

NB OFF

23 VBT
adjustment
with VBT-1

MODE CWN

IF SHIFT Centered

VBT Fully
clockwise

Disconnect connector 41 on

the IF unit. Connect

the VBT-1 output to IF

QUT 1. and connect

the oscilloscope to IF OUT 2.

Connect a 0.047uF capacitor

across D14 and D15 on the

IF unit. Set the filter

switching terminal connection

to CW3. Adjust the control

on the VBT-1 until the wave-

form shown at right is

observed on the oscilloscope

VBT-1

Oscilloscope

IF QUT

N

T
ey

OK

|V -

Va7

This adjust-
ment requires
the use of the
VBT-1. If the
VBT-1isun-
available, this
adjustment
will be difficult

Set the MODE switch to
CW W

IF TC2 Adjust until the
waveform shown in /
the preceding item

is obtained.

Remove 0.047 uF capacitor.
Reconnect connector 11

23 VBT
adjustment
with SSG,
AG and
Oscilloscope;

BAND 1.5
MODE: CWN AG,
IF SHIFT Centered
VBT: Fully
clockwise
Disconnect connector ® on
the |F unit. Connect a
0.047 uF capacitor across
D14 and D15 on the IF unit.
Filter SW terminal: CW3
Receive SSG signal (1.9 MHz.
60 dB), and set the main tuning
to obtain waveform shown
at right
MODE

SSG,

CWW

Filter SW terminal: CW1

Oscilloscope

Rear {FOUT IF TC2
panel 2

Adjust TC2
until part A
becomes null.

Qscilloscope

iIF OUT 2
T5-830

f= 1.2 kHz
Level: Level for max. AM
modulation
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ADJUSTMENTS TS-830S, M

@

T 1
Measurement Adjustment
Item ! Condition Specification Remark
i Test Unit Ter- Unit Parts Method . P ¢ °
equipment minal
!
24 NOTCH NOTCH OFF Oscilto- Rear EXT Set beat frequency
adjustment | BAND 1.5 scope panel SP to 1500 Hz and audio
VFO 400 AF VTVM level 0.63Vv/8%!
AGC FAST F.counter !
NOTCH Centered
Turn VR1 on the IF umit i
fully counterclockwise !
Couple the SSG output
(1.9 MHz, 40 dB) to the ANT
terminal
NOTCH ON IF L10. Min audio level *Repeat a few times
VR1 |
Rotate NOTCH The dip point should be focated
somewhere between 11 00 to
1 00. and audio level 0 1V. 81
or less
NOTCH OFF
25 Neutraliza- | BAND 28, Power Rear | ANT ‘ !
tion trimmer | +0.5 SHIFT ON meter panel ’ : i : i
adjustment | VFO 300 Sync'ed . ’ i J
MODE SW Cw scope \ ‘ ‘
SG SW ON i
STBY SEND i :
Tune the DRIVE. PLATE \ !
and LOAD R
SG swW OFF The output
must be O
; | B
Set the ALC to maximum ‘ [Neutra- Mimmum |
with the DRIVE control .‘ i lization | !
Increase oscilloscope i ‘ trimmer ’
sensitivity. i 1 TC1 : i —
Reduce oscilloscope ‘ f i The normat power
sensitivity (5V/div.). : must be obtained
SG SW ON : The signal wave-
‘ form must be
: normal
26. Side tone. [Connect a power meter to Oscilio- Rear EXT AF VR1 0.63v/84 \
semi-break- [the ANT terminal. Plug scope panel SP
i function  |key into the rear Key jack AFVTVM :
adjustment |to transmit in any band
The power must

 Operate the key
I . be intermittant

STBY REC Semi-break-in
vOX ON operation should be

available

Operated the key

27 Transmission| Ground pin 4 of connector | Spectrum | Rear ANT RF VR2 Minimum {(Monitor Less than - 40 d8
spurious € on the AF unit analyzer panel level)
adjustment | Set the BAND switch to 18/ (receive
and VFO to 125 17 66MHz i
Connect a power meter to | witha i
the ANT terminal monitor !
Set the STBY switch to receiver ) ! s
SEND and tune up. 7
STBY REC T
28 RF meter BAND 14 Rear RF Set the P meter
adjustment | VFQO 175 panel VOLT reading to 250 i
METER RF ) ;
|

Connect a power meter to
the ANT terminal

Tune up J
sTBY REC |
29 Carrier BAND 14 Sync'ro Rear ANT IF VR4 Adjust alternately !
suppression | VFO 175 scope panel TC3 until the minimum |
adjustment | MODE cw point is obtained
Connect power meter to ANT i
STBY SEND
Tune up. ‘
MODE uss !
MODE Ltse Adjust until no
: level difference !
usB exists between LSB |

and USB
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ADJUSTMENTS

Item

Condition

Measurement

Adjustment

Test
equipment

Unit

Ter-
minal

Unit Parts

Method

Specification
s

Remarks

MODE cw
Sync’ed scope level
calibration

MODE USB, LSB

Less than — 50 dB

Compare with
cw

STBY REC

30. SSB frequ-
ency res-
ponse ad-
justment

BAND 14

VFO 175

MODE uss
Connect the AG (1500Hz,
7mV) to the MIC input
connector.
STBY
Tune up.
Set to 50W with MIC
GAIN control.

SEND

Power
meter
Sync'ed
scope

Rear
panel

ANT

AG 3OIOHZ

2700Hz

MODE LSB same as above

AG 400Hz
AG 2600 Hz

PLL TC3

TC2

Adjust until the
same level is obtained
for both 300 Hz and

2700Hz {equal audio rolloff).

More than 1/2
with respect to
the 1500Hz signal
level observed

on the scope.

After completing the
above adjustment,
readjust the carrier
suppression

(see item 29.)

IF VR4
TC3

Minimum

Less than —50dB

31. ALC
adjustment

BAND 14, VFO 175
MIC GAIN  MIN
METER ALC
Connect power meter to
the ANT terminal.
STBY SEND

{When misaligned.

IF VR6

)

Set to the deflec-
tion start point.

The ALC meter
must be aligned
to its exact
2ero point.

Connect an AG output
(1.5 kHz, 5 mV) to the

MIC jack. Setthe MIC
GAIN control to maximum,
Tune up.

Reduce the power by 5
watts with the MIC GAIN
control.

No ALC deflection

Increase the AG output
to 10 mV.

IF VR7?

Obtain the maxi-
mum ALC on-scale
reading.

Repeat the above three
adjustment steps
several times.

32. Speech
processor
adjustment

SG SW OFF
MODE uss
METER COMP
MIC GAIN MIN
PROC ON
Connect the AG output
(1.5 kHz, 5 mV} tothe
MIC jack. Setthe STBY
switch to SEND.

Adjust the COMP LEVEL
control until the meter
reading is obtained.

Max. meter reading

Set VR5 on the IF unit
fully clockwise.

Adjust the COMP LEVEL
control until the meter
indicates S-1. Set the
AG output to 50 mV.

VR5

Meter indicator
20dB

METER ALC
Adjust the MIC GAIN
control untii the manxi-
mum meter reading
is obtained.

L27

Max. meter reading
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T
Measurement Adjustment :

]
Item Condition Test Ter- ~1 7 Specification Remarks
Unit iy Unit Parts Method
equipment minal

Set the PROC to OFF and L27 Adjust until MIC input pro- NOTE: 27
the COMP LEVEL contro! the same meter viding the should be ad-
to maximum. Set the AG reading is same ALC meter justed while
outputto 10 mV. obtained (MAX reading: itis turned
Adjust the MIC GAIN ALC on-scale). 10mvV+3dB counterclock-
control until the meter - wise.
indicates the maximum
on-scale ALC reading.
Set the PROC to ON.

sTBY REC

33. Monitor BAND 14 Oscillo- Rear EXT.
level adjust- | VFO 175 scope panel SP
ment AGC FAST

CAL ON

Set the marker level to

0.63V with the AF GAIN

control.

Connect a power meter IF VR8 Monitor output
to the ANT terminal. 0.63Vv/80 ‘
SG SW ON .
STBY SEND |
Tune up ‘ J
MODE uss
Connect the AG (1 kHz, ‘
10 mV) to the MIC jack. ‘
METER ALC

Deflect ALC meter by
MIC GAIN control.
MONI ON

Disconnect AG. Less than Monitor hum
AF GAIN MAX. 8mVv/8\

MONI OFF, STBY REC

Spectrum analyzer

Sweep generator Oscilloscope © m
@ [ﬁ o& [ AF power meter
© @ O b 56 o U ’
a
» © “ ° ©
@ @ o 0000 e 1 @ Directional
ouTt H v ional coupler
H _(13)VFOMIX SUPRIOUS
Detector !
!
rsr_—l_é:*' | —
1
1
1
|
TS-830 '3 _:
PLL unit

= =

Fig. 9
(10) BPF-A, (11) BPF-B, (12) BPF-C Fig. 10 (27) TX SPURIOUS
(13) VFO MIX SPURIOUS e
QOscilloscape AF VTVM $S8G
AF Dummy @@
:tﬁ OQ é ((% ofe 8P OIN olug
© o000 o = 0&: @ o @ 1EO7~0851\-05)

]

To SPow d To Artenna

=N

¥r Caution:
NEVER transmit when
S§SG is connected to the

ANT terminal /

Fig. 11 8P DIN connector

|-

Fig. 12 (16) IF AMP, (16) COIL PACK, (20) IF TRAP,
41



TS-830S. M
Y TOP VIEW

LOCATION OF ADJUSTMENTS

o

L26

20d8

VRS II
L27

L2

8375.0kHz [{@) Tc2 OTP4
L16 L19
LEVEL
10Vrms MAX
L20
0.3Vrms
OTP3
Ter | |© @ VRS
—]
CAR MON} LEVEL
balance S Meter
Start
VR3 VRZ
L1
SQset
L10 (P Short
VR 1 ®U jumper
NOTCH
Adj TP2O TC3
NOTCH VR4 .
Adj CAR
Suppression
%
LS L24
L25
—

ﬂmz
ALC L7
Start .

ALV (830M)
ALC Zon
MA: @ ©vre
LG

Comp. meter

-
']

2

L4L 3

IF UNIT(X48-1290-00,61)

o3

0

1.8 2

[][¢]

H.
-m

VR 2 (3—R38

TX Spurious

VFO UNIT
(X40-1170-00)
| ™7

L4
cwT
800Hzup

‘ Tracking Adj
—> 5.55MHz

TCH
5.95MHz
re2 ()
0.2Vrms

I
I
|
I
I
I
!
i
|
L

TP3

dra2 E

.lFTrap .
BEIIIIaIr)\(ce

“@lllll
T2
e o] EEE

DRIVE

T ola
o] o] L) L2
R

RF UNIT(X44-1360-00)
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~ Y BOTTOM VIEW
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{X54—1570-00}

VF0-230

q DIGITAL UNIT
2 SMYZ BO0KH y
d § i
8Pk Y3
\ [
4 _L osc l
8] o DKt
T 25C1815(v1x2 - 400~
1099 98KHz
Mix I Cate b
as AmP et Beo e
35K741 GR ) e TCA0118P TC5032¢
25C1815 1Y) <
o Shoaemnz p R | oaacz
MiX3 arF Mix 2 172 Dwider Tsegment
BPF i fs— le—{  c2s  fe—1  pF o Decoder Fa
nig91 o SN16913P @ e Sn7dCR2amN
Ociver Dusvlay
3 027~38.10 =Ny
2 l Egamu;KHl d L 25410151 ¥ 9BT-12
744~ 1778 o o x12
ulncxua Pvug‘:::wln C:. E.‘D{,m " g,lm‘,.o,, N
SN _ A ic1? S c1o v
ZSCI815Y 1 x2 | MC145698 uPDB243C uPD8243C
re3
5 54~ 1 |7§&MH
09998MH. 2 .
vCOo 2 Active MeU 172000~1/3999) Active veo 1
"amP 015.16 Lot T:zi 131 s i iacall M N LhF 4243
_ ivider— 1€13 M
22 > 25C1815¢ ¥ )x2 254(:]\‘?7525‘;(3 TCS081P HPDBO4BC 158 Yég:%zp TCS081P zs(éa\gngéxa ?SC‘B,‘;‘ &
Qi 1 t
1o v 2chr . I
< l 996MH2
\ VEO 20KHz input MPU e n
. L@ e | Controt — cisos el AP LPE e e
- - — HD4LS151P sn74Lseon x2|  a4s 0dd WPC10374
POWER SUPPLY _ luniT lix43_1380 00 _] 1 —I J 1S vy BCIBISY) I
'r 5V UP/DOWN
FUNCTION MCH  sw avR Detecter
1RIT o Min Sw Ic1 I 1C20~23
Ij’jil CONTROL MR sw WPC1a305 LchnsP x4 8FF.
E | — — 2KHz 20KHz 500KHz SMHZ 100z
ENCODER UNIT(X54~1580--00) $
5 r oo
Rectitier on| ‘::: e 12v ON1105 X2 j I ‘s Divger oMbz & Jomtne
250880( ¥} TA78L0124P | | Comoarstor | Q I - swratsion 10 e e rae — ma,sm,z—iﬂlj
. = el
"\ }_Naw Power Control I |
——
3L i __
Refer to Block Diagram
|
Display . VFO T, 1C12 14 Bit Q4vCof. IC6(Pin12) IC27(Pin5) | IC18 7 Bit 1C27 output f.
(kHz) iMHz (s)| BCD data(l/M) (MHz) T output f. (kHz) & input f. (kHz) D binary (1/N) (kH2) @
M N ] B B: B, A: A: A: A
L 900.0 5.400.00 2 0 0 0 14.000 20.00 4520.00 44 61 01 1 0 0 880
L 900.0 5.400.02 2 0 0 2 14.004 20.02 4520.02 44 01 0 1 1 0 O 880
L 900.1 5.400.10 2 0 1 [} 14.020 20.10 4520.10 44 01 0 1 1 0 0 Béo
L 900.8 5.401.60 2 0 8 O 14.160 20.80 4526.80 44 01 0 1 1 0 O 880
L %01.0 5.401.00 2 1 0 «0 14.200 21.00 4521.00 4‘4 0 1 0 1 1 0 O 8‘80
L 909.9 5.409.98 2 9 9 8 15.896 29.98 4529.98 4.4 o1 0 1 1 0 0 880
L 915.0 5.415.00 3 5 0 0 17.000 35.00 4535‘.00 44 0O 1 o 1 1 0 0 880
L 919.9 5.419.58 3 9 9 B8 17.996 39.98 4539.98 44 01 0 1 1 0 0 880
L 920.0 5.420.00 2 0 0 0 14.000 20.00 4520.00 45 o1 0 1 1 0 1t 900
L 9‘5040 5.450.00 3 0 . o 0 le.OOO 30.00 4530.00 4‘6 0 1 0 l 1 1 0 9’20
L 998.0 5.499.98 3 9 9 38 17.‘996 39.98 4539.98 48 01 1 0 0 0 0 960
0.0 5.500.00 2 0 0 0 14.000 20.00 4520.00 49 0 1 1 0 0 0 1 980
10.0 5.510.00 3 0 0 O 16.000 30.00 4530.00 49 ¢ 1 1 0 0 0 1 980
100.0 5.600.00 2 0 0 0 14.000 20.00 4520.00 54 o1 1 0 1 1 0 1080
200.0 5.700.00 2 0 0 0 14.000 20.00 4520.00 59 01 1 1 0 1 1 1180
300.0 5.800.00 2 0 0 O 14.000 20.00 4520.00 64 1 0 06 0 0 0 O 1280
400.0 5.900.00 2 0 0 0 14.000 20.00 4520.00 69 1 0 001 01 1380
500.0 6.000.00 2 0 0 O 14.000 20.00 4526.00 7‘4 1 0 01 0 1 © NIBO
599.9 6.099 98 3 9 9 8 17.996 39.96 4539.98 78] 1 0 0 1 11 0 1560

(Note) BAND;

O O 0 MHz (ex. 14.0 MHz)
Table 13. Frequency chart
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SPECIFICATIONS

Oscillation frequency ., 540 ~ 10 MHz

Outpul voltaga ..., o2y = gR

Freguency stabllity,.. .. Within +1 =10 at 0 — 50°C
within 1 3% 10" 8t room tamgp.

Power consuwmplion 13w

Paevas coqueicamannt | &8 1ROV RAEOH: Le LT AL

AC 220%/240V (Salactable)

50/60Hz lin Europe)
Samiconductors usad ... CPL LS IR 1

FE1 TR |

1 H

Tranzistors ... 55

Dvwodes ..o BT
Dimensions 180U182) W 7 oat

1340147} H L a4

28713301 O mm 11307

(Figures m () mclede progections )

Weight Approx. 3 kg (661 Lbs) Panal

Frant glass (A}
(B10-0635-14)

Hex. hrad soreme

IN29-0306-04)

Escutchaon glass
{B10-0632-04)

Krob 8 Kreoks 1
{K23-0738-04} Knoh {K23-0738-04) Case (upper)
(K29-0726-04} (401-0786-03

Casa [lawar)
[A01-0787-12)

Fuesh kneks (4]
(K27-0422-04)

Push knob (B)
{K27-0423-04

Fush knob |C)
(K27-0424.04)

Knob
(K28-0716-04)

Foot
[JOZ-0043-14)
T Round boss
[J32-1030-14)

Muin kot
(K21-0753-04)

Dial scale
(B20-0818-04)

(A20-2396-03) (1}
(820-2398-031 KW

CIRCUIT CONFIGURATION

The VFO-230 consists of a double PLL lgop: the 1st loop
sring A 20 kHz bandwadth at 20 Hr step, and the 2nd loup
covering a 700 kHr bandwidth at 20 kHz slep.

As the tuning dial is lwrned. an optcal encoder {using a photo

senserl converts the dial reranon and oz direction of rotation
imo an electnical signal, which is coupled 10 microprocessor
ICT1 (wPDEO4EC-155)

The magroprocessor inernally processas s dial signal andg
DUt

uts tha procassad result as frequency-division data for
the PLL and. at the same ume, provides 1he vorresponding
dial display data

In the Tar PLL loop, MIXER-1 (1G4 yPCI037H) combings
the nutput ot YEO-1 00242, 43) ar 14~~17.998 MHz with 4
100 MHz rafarance frequency to convert the output 1o
4~ 7 9496 MHz. This owput is amplified and coupled to
Programmable Divider 1 (ICT12), where 1L 1%
trequency-dividad according 10 the division data from the
microprocessar imn a 2 klz signal.

The phase of this 2 kHz signal s compared with that of 1the
reference 2 kHz signal by phase comparator PO-1 (1C13)
and this ourput s tad hack to contral the output frequency of
VGO

The 4~-7 9098 MHz signal lat 4 kHe srapsl generarad in the
Tar PLL loop s further trequency-divided by a 1,100 11215,
168 and 1/2 LICE 1/2) divider into 2 20~39.98 kHz signal
lara 20 Hz siepl, This signal 15 coupled o MIXER 2 (IC75),
whara i1 12 med with a referenca 500 kHz signal which
nonverts tha signal 1o 480480 0F kHz  The output of Lhe

Tl

md meer goes theaugh & nanow band ceramic hitar

[CETL e
further mixed with a 5 MHz signal. The signal & now
converigd (0 4520~4530 98 kHey A refarence 5 MHr sig-

vecuples 1o thied riser, MIX-3 0C27) where 115

nigh 15 wsually vsed for the other mput of thus third mixer

Howevar it s supplied fram the arystal ascillator (Q2) for RIT
operatan or CW ransmission. When the RIT feature 15 ON
the voillage apphed across the vancap dioda in the cresta
oscillator s vaned by the RIT contral to obtain 3 froquency
warniation range of £900 Hz. During CW transmission. tha
vollage across the vancap dinda 2 adjusted by vanable
rasistor VL1 on the digial unit 1o provide this oscillalor with
an output frequency 800 Hz higher than s onginal
freguency. The outputl of MIX-3 goes through a band-pass
filter ITZ. T3. T4} and then couples 1o a fourth mixer, M|X-4
HE-76) Here 0 is mmed with the output of VCO-2
(0 d-5089998 MHZ) and 15 converled 1o BB0 -~ 1580 kHe
This oulpul. aflter amplificaucen. 15 coupled 1o Programmabla
LUrader ¢ whara 1 18 frequancy-divided o an  output
frequency of 20 kH? according to the division data supplied

from Lhe microprocessor. This oulput goes to phase detector
FO-2 [IC24}). whare 112 phasa 18 compared with the 70 kHz
reference signal o create the 'rr-:~|:|l.l:-n:~_.f/|:‘-:-".r-; signal for
Al the circuits hitherto describad are always operating

Hovwever, the digital VIO pravides its outputl intermittently (o
control the buffer amplificr. When the VFO in the main unit 1
pperanng, this VFO ourpur 18 mixed with a & MHz reference
signal Ry M D (D6), ot which output at 400 kHz w
10895.98 kHz is amplified. then counted up by a8 B-digit
freguoncy countar [ICE). The ourtpur data of this caunter &

stored into the microprocessor s memaory

As spen above, all frequencies exceol the BIT and CW
trgnsrnssgn stult frequencies are composed of comb-
nanons of reference frequencies. Az a result, the accuracy
and stabulny of the digiral VRO autput frequency is identical to
that ot the 10 MHz reference oscillator
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The frequency display resolution is identical to that of the
main unit (down to 100 Hz) except for the RIT and CW
transmission frequency display. This is accomplished by dy-
namically driving the fluorescent display tube based on the
display and column data furnished by the microprocessor

The power to the VFO-230 is interlocked with that of the
main unit If. however, the VFQ-230 is plugged into an AC
outlet. the display, memory and output of the VFO remain live
even when the power switch on the main unit s OFF

Therefore. when the main unit is again powered-on. the
operating state set prior to power-off will reappear Back-up
power consumption for the VFO-230 is approximately 10 mA
at 5V

Item s

Rating

Center frequency

470 kHz

6 dB bandwidth

+12 5 kHz or more

50 dB bandwidth

+25kHzor less

Guaranteed attenuation

Ripple (within 455+ 8 kHz) 3dB or less
Loss 4 dB or less
35 dB or less

within 455+ 100 kHz

Input and output impedance

1.5 kQ

Fig. 11 Ceramic filter (L71-0321-05) CFW470C
(DIGITAL UNIT, CF 1)

EXPANSION TO
MORE /O ANC
MEMORY

PORT 2 PORT §
BUS BUFFER BUS BUFFER
PORT 2 LATCH RESIDENT
(Lowatang [PORT 2 LATCH | ] [" JuiGn pRoGRAM | — Rom P°:L§LL:;“ /T
ES:?“‘?EZ (HIGH &) coumtw(‘) K18 PC TEMP REG
Tl} ﬁct {#T DECOOE 1 F
)
osc i ]
480
FREQ LOWER PROGRAM
iR /EvewT Phoshan
TER
TEST 1 I (8) COUNTER ) woRD
{/ L} PORT 1
8US
18) BUFFER “m
AND
! | | | ﬁ aron
RAM ADORESS
REGISTER
ACCUMULAT?:) TEMP REC (8) FLAGS
MULTIPLEXER
ARITHME TIC m:;;‘;ﬁ?:“ REGISTER 0
ACCUMULATOR LOGIC AND DECODER REGISTER 1
Utec REGISTER 2
— TESTO REGISTER 3
rEST ) REGISTER 4
REGISTER 8
POWER 4, INT o | REwsTER ®
SUPPLY | ———= PROGRAM SUPPLY be—FLAG O 2 REGISTER 7
L
POWER | Vee DECIMAL be— FLAG ¢ w | BLEVEL STack
10088 | Y o cowen srancer coraae [ Q § [ srioc ]
Ve LOGIC
— e GND . OPTIONAL SECOND
CARRY REGISTER BANK
f— ACC
CONTROL AND TIMING CD K — acc 7 vEST DATA STORE
INT  RESET  PROG €A XTALY XTAL2 ALE PSEN 5$ RO WR
ol T T e
RAM ARRAY
MTERRUPT BMITALIZE  PAOM/ oy OBCILLATOR ACORESS PROSRAM BINOLE READ WWTE (XYY
[ 4 XTAL LATCN WEuORY E a4 STROMES
STROBE BEPARATE RTROGE CNADLE
cveLe
Locx
Maximum rating (Ta=25°C)
\J Terminals
TO Qu—ad | 40 { Vee(+5V) Item Symbol Rating
XTAL t O—eq 2 39 fe——0O T1 P1O~P17 Input and output port (PORT 1)
XTAL 2 O—=13 38 [+—e0 P27 P20~P27  Input and output port {PORT 2} Operat " Vee | —0.5~+70v
O— fo—e0 rating v
RESET 4 37 P26 DB, ~DB8:  Data bus perating voltage Voo | —0.5~ +70V
SS o—«1s 36 >0 P2 0. T1 Test
INT O—=1 6 38 j+—=0 P24 NF interrupt Input voltage Vi —05~+70V
EA O—=f7 34 po—aQ PV7 "o Read Output voltage Vo —05~ +70V
RD O=-——{ 8 33 j—=0 P16 —_— 0 .
erating temperature Topt 0~ +70°C
PSEN ¢ ° 22 0 P15 WR Write P g P )
WR 0=—— 10 31 jo—eO P4 ALE_ Address latch enable Storage temperature Tstg |[—65~ + 150°C
ALE O=—— 11 HPDBO48C 30 po—eQ P13 PSEN Program store enable
D80 Ow—=] 12 29 f—e-0 P12 RESET Reset
DB1 O=—=d 13 28 fo—w=o P11 53 Single step
D82 Ow——oq 14 27 p—=Q PO EA External access
D83 Ow—uq 15 26 PO Voo (+5V) XTAL 1.2 Crystal input
084 Owe—et 16 25 P—=0 PROG
088 Oo—d 17 24 po—eQ P23
DBe Ow—wd 18 23 po—eQ P22
D8? Ow—ef 19 22 fo—e0 P21
OV)Ves 20 2¢ f—=0 P20

Fig. 13 4PD8048C-155 (DIGITAL UNIT, IC11)
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2
QUTPUTYI O

R4
A

3
oUTPUT2 O

w0
@
éos

Q2 Q3 Qe

R1O

Q1 Q4

Py g0t
%l 3 w
& I ‘

R2
R3
R7

Q7
8 m Q9
>
23 2

R8
v"

R16

R26
N

4
GND O———
s ls J;
SIGNAL CARRIER
INPUT DECOUPLING INPUT
item Symbo! Rating
Operating voitage Vcee 9.0V
Dissipation Pd 270 mW (Ta= 75°C)
Operating temperature Topt — 30~ +756°C
Storage temperature Tstg —40~ +125°C
Fig. 14 uPC1037H Double Balanced Modulator (DIGITAL UNIT, 1C14)
U ADDRESS | 1
Pso Oee] 1 20 b0 vee —_'> OECODER LATCH 4_ > PORT4
Pag Ow——ot 2 23 fs—e0 Ps
INPUT
——BUFFER
Pat Oe—ad 3 22 }»—=0 P32 INSTRUC
: DECODER
je—e0 P
Paz O~—=1 4 2 3 :> LATCH ’_4—__>r>oms
P43 O=—=y S 20 [>—=0 Peo PORT2 <§> MUX
4
= L wpur
5 o—=is6 19 [+—=0 Per BUFFER
LPDB243C TFMP
PROG O—={ 7 18 fo—eO P62 {} l“}
AV4 LATCH 3 PORT6
P23 O=—e{ 8 "7 |+—=0 Ps3 ANG-OR L
PR ——=ICONT
06 R(L$ LOGIC
P22 Oe—al 9 16 |e—eO P73 INPUT
BUFFER /
P2t Oe—=] 10 15 |e—a0 P72 4
—
P20 Oe—eq 11 14 le—0 P71 LATCH 3 PORT?7
RESET
GND O— 12 13 fe—e0 P70 CIRCUT
INPUT
BUFFER

Terminals

Py~ Py
P ~Pys
Pso~Ps3
Pso~ Ps3
P~ Py
Cs
PROG

Input Out