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TS-830S, M SPECIFICATIONS

|GENERAL]
Frequency Range ... 160 mBand 1.8 ~ 2.0 MHz
80 m Band 3.5 ~ 40MHz
40 m Band 7.0 ~ 7.3 MHz
* 30mBand 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
15mBand21.0 ~ 21.45 MHz
* 12 m Band 24.89 ~ 24.99 MHz
10 m Band 28.0 ~ 29.7 MHz
1Y TS [ e SSB/CW: 830S. SSB/AM/CW: 830M
Power Requirement ....................coooeenn 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)
DIiENSIONS s v 333(13.3) x 133 (56.3) x 333 (13.3) mm (inch)
Weight ..conannmmmnaressamansnmma 13.5 kg (29.8 Ibs)
[TRANSMITTER]
*Final Power Input..................... erscansd B 220W PEP for SSB operation : 830S, M
180W DC for CW operation : 830S, M
80W DC for AM operation : 830M
Audio Input Impedance ........................... 5001 ~ 50 k{!
RF Output Impedance ......................... .. 50 ~ 750
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 ............................. Betterthan 60dB
Spurious Radiation ... Better than 60 dB
Harmonic Radiation ................................ Betterthan40dB
Audio Freq. Response ..................... TRR 400 to 2,600 Hz, within —6 dB
3rd Order Intermodulation Distortion....... Better than — 36 dB
[RECEIVER]
Receiver Sensitivity...................... 0.25 uV at 10 dB S+ N/N for SSB, CW : 8305, M
2 uVat10dB S+ N/N for AM : 830M
Image Ratio) v e nmrenmmsnse v Better than 60 dB
IF RBJOCHION woovviwiiimmmmmivarassvamsmimi Better than 80 dB
Receiver Selectivity
SSB/CWWIDE ...........ooooiiiiii .. 24 kHz(—6dB), 3.6 kHz (—60dB): 830S, M
CW NARROW ... With YK-88C (option)500 Hz (—6 dB), 1.5 kHz (—60 dB)
With YK-88CN (option) 270 Hz (—6 dB), 1.1 kHz (—60 dB) 830S
With YG-455C (option) 500 Hz (—6 dB). 820 Hz (— 60 dB)
With YG-455CN (option) 250 Hz (—6 dB), 500 Hz (— 60 dB)
AM 6 kHz (—6dB), 11 kHz (—60 dB) : 830M
Variable Bandwidth
SSB with 2.4 kHzfilter ........................ 500 Hz~ 2.4 kHz (— 6 dB) continuously variable : 830S, M
CW with 500 Hzfilter.......................... 150 Hz~ 500 Hz { — 6 dB) continuously variable : 8308
With optional filter YK-88C and YG-455C added.
BUINVE.. .o T AR G G S s 4.5 kHz~ 6 kHz (— 6 dB) continuously variable : 830M
Notch-filter Attenuation ................c......... Better than 40 dB
Audio Output Impedance ........................ 8~ 16Q
Audio Qutput ... 1.5W (8€)

*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.



CIRCUIT DESCRIPTION

INTRODUCTION

The TS-830S 1s a dual conversion transceliver using two in-
termediate frequencies, 883 MHz and 455 kHz However,
this differs from transceivers of the socalled Collins typelsuch
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 IF

Operauon of the transmitter is opposite in process to the
recever. AN SSB signal generated at 455 kHz i1s con
verted to 8.83 MHz, and 1s then mixed with the PLL {local os-
cillator output) to produce the final transmission frequency
The circuitry 1s hybnd with vacuum tubes used only in the
driver (12BY7A) and final-stage power amplifier (6146B's)
The PLL circunt 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, 1ransmission monitor circuit, naise blanker, XTAL
calibrator, notch filter, and etc.

RECEIVER CIRCUIT

The signal coming from the antenna is routed through step-
up antenna coil via an RF ATT switch and IF trap. MOS FET
(Q1° 3SK73) amplifies this signal. Approximately 9 dB of
negative feedback is applied to the RF amplifier 10 reduce
noise and expand the amplifiers range of linear operation
The signal passes through a buffer amplifier (Q2: 25K125)
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 (25K125). passes through ceramic
filter CF1 and the NB gating circuit, and s applied to crystal
filter XF1 whose center frequency 1s 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: 3SK73)
where it 1s converted to the second intermediate frequency.
465 kHz. The signal then passes through ceramic filter CF2
whose center frequency is 455 kHz, and is amplified by Q4
(38K73). It then is fed to the notch circuit, Q5 through Q7
(25C1815). After being amplified by Q8 (3SK73). it is
demodulated to an audio signal by the product detector
(D20~D23. IN6O X4)

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

ltem 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 dBy output) 93.5 dB or less

Ripple (within 3 dB handwidth) 1dB orless

20 dB or more

Spurious response within fo + 1.5 MHz

3300

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

Input and output impedance

TS-830S. M

ltem

Rating

Item

Raung

Center frequency fo

BB30 kHz

Centar frequency o

88316 kHz

Center frequency deviation

Within + 150 Hz at 6 dB

Conter frequency deviaton

Within + 260Hz a1 6 dB

Pass bandwidth

+1.35 kHz or more at 6 dB

Pass bandwidth

+3 0 kHz or more at 6 dB

Attenuation bandwidth

+1 7kHz of less a1 20 dB
+2 5 kHzor less at 60 dB
+3 4 kHz or less a1 B0 dB

Attenuation handwidth

+BkHz or less at 60 dB
* 10kHz or less at 80 dB

Ripple

2dB or less

Ripple

2 dBor less

Loss

3 dB within +2 dB

Loss

6 dBorless

Guaranteed attenuation
{ta * 10 kHz to fo + 1 MHz}

80 dB or more

Guaranteed attenuation

B0 dB or more within fo
+*34kHzro * 1 MHz

Input and output
impedance

600! 15PF

Input and output impedance

6001 15 pF

Table 2. Crystal filter (L71-0222-05)
YK88S1 (IF unit, XF1)

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

Item

Ratng

Item

Raung

Cemtei lrequency

455 kHz + 0 2 kHz

Center lrequency (0

456 5 kHz

6 dB bandwidih

2 7 kHz or more

B dB bandwidith

+3 kHz or more

60 dB bandwidth

4 5kHz ar less

Guaranteed attenuanion

6C dB or more

50 dB * 9 kHz o1 less
Ripple (10 * 2 kHz) 2 dB or less
Lass 6 dB or less
Guaranteed attenuation 60 dB or mare
(1o * 100 kHz)

Input and output 20k
impedance

10 =1 MHz)

Spunous (600 - 700 kH2) 40 dB or more
Rippie (within 6 dB handwidih) | 2 dB orless
Loss 6d8

Iaput and cutpat impedance 2 ki

Table 4. Ceramic filter (L72-0314-15)
CFJ455K5 (IF unit, CF2)

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

TRANSMITTER CIRCUIT

Audio 1nput picked up by the microphone comes to the IF
umit and 1s amplified by Q19~21 The input circuit adapts
10 any microphone rmpedance of from 500 ohms to 50k
ohms  This amplified output i1s converted to a DSB signal by
the balanced modulator D29-32 {1NB0 x 4). passes through
buffer amphfier Q22 (2SK19), a 455kHz ceramic filter, and
the output appears as a SSB signal. This signal passes either
buffer amphfier Q23 (2SC1815). or the speech processor
consisting of Q24, 26, and 27 Then the first transmit mixer
(Q28 3SK73) 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 is applied to the second transmit
mixer in the RF unit. This. double balanced mixer (Q6,
Q7 38K73). mixes the signal with the PLL VCO output to
convert 1o the final Transmit frequency. Qutput 1s amplified
by the driver tube (V1. 12BY7A) and then by the final power
amplifier {two 6146B's) and 1s applied to the antenna via a
m-matching network.

PLL CIRCUIT

The PLL signal 1s 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 circuntry by eliminating- the need for a separate HET
XTAL for each band.



TS-830S, M

CIRCUIT DESCRIPTION

Frequency organization of the PLL circuit 1s shown in Figure AX Tx
: ! MIX{1) | MIX(1) D
1. the circuit diagram in Figure 2, and frequency organization BaND | freau- ‘VCO o Gt ision|  pega
MH ratio
in other circuits 1s summarized in Table 4 Please refer to l:n";!) 2 (MHz) (MHz) !
Figure 1 when reading the following description on PLL cir- - 15 10.33 1433 ol - -
cuit operation. MIX (3). a double balanced mixer. mixes the ' ~20 | ~10.83 -14.83 :
CAR output with the VFO output. MIX (2} which operates in 15 12 33 1433 s [P -
18 MHz bands and above, mixes either 10 MHz, in the 14 48 | 4.0 | —12.83 ~14.83 ;
and 18 MHz bands, or 20 MHz, inthe 21, 24 5, and 28 MHz . 7.0 15.83 14.33 1.5 /3 i 54
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 o /5 —
This is mixed with the VCO output for each band by MIX (1) ~10.5]| —19.33 | ~14.83
to a frequency given in Table 4, which is then routed through 14 14.0 22.83 24.33 15 13 1101
LPF (1). amplified. and wave-shaped to a digital signal A ~M.5) -3 ~24.83
programmable divider divides this signal into a 500 kHz cut- 18 18.0 265333 24.58 2.5 1/5 1011
put. This programmable divider 1s preset, as shown in Table ~18.8 = “Hhilo
4. by the BCD signal which i1s counter-generated from infor- gp |40 . 2953333 3453383 4.5 19 | o111
~21.. ~J0. ~34.
mation coming from the band switch. The phase comparator
24.5 3333 34.33
§ .
used i1s @ Motorola MC4044P  The loop fiter is made of 245 1" e ol “333| _sas 10 /2 11110
completely external components to minimize spunous radia- = e
tion  Six VCOs cover all bands. If the PLL unlocks for any 28 s5.5| ~a7.33 2.5 5 | 1011
reason, it will be detected from the phase comparator out- 8.5 —
put  This will turn off the VCO output to prevent spurious 85 | seg| ~gr.83 " 3.0 1/6 | 1010
radiation and. at the same time, the digital display will be
29 29.0 37.83 ;
blanked to inform the operator of unlock status _9g.5| -38.33 : 3.5 17 11001
29.5 38.33
b | T ol - 4.0 18 [ 1000
Table 6. Frequency chart
CENTER 8.83MHz MIX 455KHz
FROM RF AMP FREQ AF
' c
o [oed XA e | i awe et oer
8.83
MHz ]
PLL UNIT
r - mrvsm— s, CEET TSR SIRTETT Gemaven ST
e 1 (VBT 0SC) B.375MHz
| vco MIX(1) ) ] l
l Qinve an g I
1.0~ 10MHz :‘9'_‘ I
4 5MHz (14,18) " ~
or zougz lg |
121,24.5,28)
PD P Mix(2) - USB  8.8315MHz
I ™1 a7 LPF4 036 12 MIX 'S8 8 s2BsmHz
r 1~ CW(R)8 B3I5MHz
I I -8 J CW(T)8 B30TMH:z
skl I 14.33~14.83 x1
@
I DIVIOER | | ar || a — MIX(3) I can os U315
ald ° Q40 Q41,42
I Q16 Qie : 3 l - {[}—tes2e3
Lo X2
I 10MHz
IF SHIFT
l 500KHz | STD 0SC 10MHz I
&
I i USB 456 5kHz
LS8 453 5kHz
CWIT) 455 TkHz
5.5~6.0MHz CW(T)
VFO frequency goes 800 Hz — Q=34 vFO
up at CW transmit,
8.83MHz Mix 455KHz
BPF MIC AMP
X'TAL CERAMIC
_ﬂ
MIX(TX) IF AMP FILTER FILTER BM

/
\7Cummon to RX and ™>x—

Fig. 1 TS-830 Frequency configuration




CIRCUIT DESCRIPTION TS-830S, M

7 50M 1.8,3.5M 14M M 28M 21,24.5M
(15.83~19.33)  (10.33~12.83) (22.83~23.33) (26.83-27.33) (36.83~38.83) (29.83-33.83)
vCco vco vco veo vco veco

Vari-cap line

VCO output
ait 15,35 Q
SNI6SI3P 5,3 14.33-14.83 40
7
2s5¢ "‘,‘_u.n-usa - £\ VFO
Divider Qa‘;"‘“’ = 1:\‘024_,3-24_,5 55-6.0MHz
; i
Qi BCD signal = = . e 14,18, 21, CAR
L 74LS163 ‘<:= from counter @ 24.5,28 BO3MHz
w
) Qis 1/41 w 34.33-34.83
Loop filter 1t ) ;;l;s o . a0 Q36
o Invertor Invertor ©
Qs /4 o =22
Qa1 Qzz >| a4 8 |10 MHz p—
Q17 T4LS 25C 2sC 4 . it
MC4044P oop 1815(v) 1815(Y) Tuning coil
o 21,245,28
o Qs Q33

S00KHz Phase comparamrj Ew 20 MHz ] e
55 ; 480 460(8)

o % Tuning coil

Doubler

Fig. 2 TS-830 PLL circuit configuration

COUNTER BAND | 100K 1M | 10M DCBA 0.5 |BAND | 100K 1M | 10M DCBA 0.5
ND ! ! YCB/ 5 AN ’ ! ) : ;
This counts the 500 kHz to 1 MHz signal
which the PLL unit generates by mixing 1.8 0 1 0 1000 H 21 5 0 2 0111 L.
the VFO output with 5 MHz {halved from 3.8 0 3 0 1100 H | 245 0 4 2 11106 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 E 9 0o | o111 L [a25s] o 8 2 1010 | H
from a 10 Hz pulse generated by di- 14 5 3 1 1101 L 29 5 8 2 1001 L
viding 1 kHz. supphed from the PLL. by 18 E 7 1 1011 i 95| 0 9 2 1000 i
100
Amp Amp Heater
COON . Q1 Q2 Display tube 4.7 Vrms
0.5-1MHz| 2SC1815(Y) 2scisis(y) 9-BT-12 Blanking information
Segment . H . 5V). Displa
Gate Counter driver f Digit d”VEft L lomprtss ’; BII:r?k Y
-1 Q3C Y, Q4 Q1o an Bl
= SN7400N TC40298BP TC5066BP TC5064BP
1/100 divider 1/2 divider A) ' 1213 -6
1 SHz]a H | “ || ox 25‘;%‘959(\012 .2
K Qe 0Hz| Q3AB [— apRIoL. —6V
o] Tcasiese SN7400N | =24V DE0C
Clock Converter
+=—1Q8A Y Preset pulse Qs
TC40818P } Latch pulse TC5070P
12 6 Digit counter
® 100kHz, 1 MHz, 10 MHz

oh 1MHz 100 kHz order

Qs Qse
TC4081BP TC4081BP

@ Gate ] [ | 05
EXT VFO data
20ms 0.2sec ’ 1 Gate —I'0
Preset I H i I l—l_ Diode Q14

matrix TC4011BP
(©) Latch 1 I |

poi2v DH switching
DH Q7 —{Q3p Jo—
SN7400N
I 25C1815(Y) Preset Preset 10 MHz
order

DH switch Otsec O.lsec

PLL divider
data

@O O

Band information
from RF unit

Fig. 3 Counter unit block diagram



TS-830S, M

CIRCUIT DESCRIPTION

Q5 (TC5070P) 1s a presettable, 6-digit BCD counter which
incorporates a 6-dign 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 For instance 10 preset 14 000
MHz, with a 500 kHz counter input signal. 10 MHz value 1s
preset 1o 1, 1 MHz to 3. and 100 kHz to 5. the 500 kHz
counter input signal subtracied from 14 000 MHz (If no
counter input signal were present. 13.500 MHz would be
displayed.) Qb supplies the display tube drivers with 7-seg-
ment information and dynamic drive control signals to light
the fluorescent display tube

BCD OUT SEGMENT OUT DIGIT OUT
204N ) (6) (THED (BHIcHID) BaeNCRCTEEES)
ABCD obcdef g Do 03 DaDs Dz Dv
| 7 SEGMENT [ cate BLAM:M,I-—! LzB)
=) NS
I DECODER DRIVER NES ! 421 NC
1 ' f [ Voo -2 41 |~ UR/DOWN
I | MULTIPLEXER I SET 43 40|~ ZERO
LZB 44 39 CARRY
MEEEN 0IGIT COUNTER |-4——{fscanos ScAN@2) ads sk counT wes
Vooi2)
STORE(S) !——{ 6 DIGIT LATCH ] t OQ Lo b e S5k hifer
| I f T T T T I SEG =1 36| RA
I [ COMPARATOR ] gﬁw d-8 35|~ RB | ReGiSTER
T I T 1 t T T !CARRYDS) &9 341-Rc [ BCD N
f <10 33} Ri
e cooreo | :
pitelli 6 DIGIT REGISTER oqn 32 [~ LOAD COUNTER
CLEAR(2N URADGWN; COUNTER " O 3 ! A2 31 |- LOAD REGISTER
EEF e 0 O v geo |aon 30 s
I | ouT Ve d1a S L
IGIT I T
6 DIGIT MULTIPLEXER 6 DIGIT MULTIPLEXER i e ey
I 5 e | STORE —{ 16 27k D3| OUT
co 417 26 - D2
i COUNT b |
I w " | COUNT | cc 18 25 |- Ds
- W N |eB e 24
L_ — e o o o o s s | &0 ——Cp-(p—éh-(h— —I EQuAL
CA B ¢ cD G RA R8 RC RO Vie CA 20 23 |- vss
1321 (20) (9 081 (7) 131 (36) (38 (34 (33)
LOAD COUNTER  COUNTER 8CD IN 23 0AD REGISTER REGISTER BCD IN (23 CLEAR - 24 22|~ SCAN
Fig. 4 TC5070P (Counter unit, Q5)
SCAN
20~25KHz
Ds l
o J l [ :["]mcc'?
f b
- \U/ | —
D2 -0 Uc
ODD
D1 i‘—] G,,
0 o e | e [ e | s e T [ PIN NO 1{2(3fa|5]6|7]|8]9[10]n|12]13]1s
CONNECTION F IN¢ |Gy [Ne INc [Gs | g ] (|G e | d |Gs [Nc N
Fig. 5 TC5070P timing chart 15|16 (17( 18|19 (20| 21| 22|23| 24| 25|26 27|28
Gs INe# IN# [Gs |D# |Gs | ¢ | b |G | a |COM|G; [Ny | F

Fig. 6 Indicating tube 9-BT-12

In the counter unit, a diode matrix generates frequency divi-
sion mformation and supphies the PLL umt with this informa-
ton If the PLL unlocks. a BLK (Blanking Low) signal will be
applied 10 the digit drive IC (Q11) to blank the fluorescent
display tube Normally, five high-order digits are displayed

DH (dignal hold} locks the display from changing. Dignal
hold 1s accomphshed by presetung the laich pulse at Low

level



CIRCUIT DESCRIPTION

CAR OSCILLATOR

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

VFO

The output trequency 1s 55~60 MHz During CW
transmussion, the frequency will be shifted 800 Hz higher
than the recepuon frequency Therefore, real operating fre

quencies 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
avallable for both 8 83 MHz and 455 kHz

TS-830S. M

Item Rating

S

Center frequency fo

8830.7 kHz

Center frequency deviation fo+ 50 Hzat6dB

6 dB bandwidth +1256 Hz or more

60 dB bandwidth

Ripple

+ 600 Hz or less

2 dB or less

Loss 8dB + 2dB

80 dB or more within fo

Guaranteed attenuation +2 kHz to 1 MHz

Input and output impedance 6000/ 16 pF

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

IF jumper pins 8.83 MHz filter 455 kHz filter

STD (CFJ455K5)

Cwi1 STD (YK88S1)

cw2 QP loption) STD (CFJ455K5)
Cw3 STD (YK-88S1) OP (option)

cw4 QP (option) OP (option)

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

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

6 dB bandwidth

Table 7. STD and QP filter combinations

Item Rating

Item Rating

Center frequency fo 455 7 kHz

Center frequency deviation fo +50Hzat 6 dB

6 dB bandwidth +250 Hz or mare

60 dB bandwidth +425 Hz or less

Ripple 2 dB or less
— =
Loss 6 dB or less

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

Guaranteed attenuation

Imput and output impedance

2kL2/15pF

Center frequency fo 8830.7 kHz

Center frequency deviation fo +150Hz at 6 dB

6 dB bandwidth +250 Hz or more

—_— —_ el
60 dB bandwidth +900 Hz or less

—r= —_——
Ripple 2 dB or less
Loss 6dB + 2dB

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

Guaranteed attenuation

Input and output impedance 6004t 4/ 156 pF

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

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

Item Rating

—_—

Center frequency fo 455 7 kHz

Center frequency deviation fo +50 Hz at 6 dB

6 dB bandwidth 1125 Hz or more

60 dB bandwidth +250 Hz or less

Ripple

2 dB or less

Loss 6dB or less

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

Guaranteed attenuation

Input and output impedance

2kQ/ 16 pF

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

YG-455CN
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CIRCUIT DESCRIPTION

FILTER FILTER NOTCH
BAND VCO MHz
\(Fi @ \:Fy /\ DET 15 10.33 -10.83
3.5 12.33—-12.83
8830KHz 455KHz [ 1583 ~16.33
10 18.83 -19.33
14 22:83 -23.33
18 26.83 -27.33
21 29.83-30.33
CJ VBT 8.375MHz 24.5 33.33 - 33.83
28 36.83 - 37.33
28.5 37.33 -37.83
N 29 37.83 - 38.33
M 29,5 38.33 - 38.83
)
L
rd
F
MIX ad
c J.s
‘4
7’
/I
“WL USB 8.8315MHz .
- P
IF SHIFT xR LsB 88285MHz -
\\ //
—— \\ /,
~ ‘4
N 7
b4

Fig. 7 Frequency

O5KH2
Q) 5
| [
I | |
i N
w ™
ok ' :
2% |
x | |
o
2 | , [
2 ]
Ry
2 | o T 2 z ;?—L 0 i 2
2. TKHZ —={ 22KHp =
CAR-1 8.8315MHz 8.8310MHz2 8.8315MHz
O SKHz 0’5KHJ
@ - 7 6_;-‘
i |
. 1 ‘ |
< |
& |
w3 Ll |
o W 4
£ G | |
™z !
|
B | |
L)
-2 1 z 2 - 0 L i H
L 85017
17KHe =

8.374MHz 8.374MHz

CAR-2 B8.3T5MHz

Fig. 8 VBT.IF SHIFT

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

bandwidth, operaton of which 1s 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 organizaton of the VBT and IF SHIFT s
shown in Figure 7 Assuming that a signal centered at
14.0015 MHz 1s received without IF shift or VBT, the VFO
output frequency 1s 55015 MHz. CAR-1 8831 5 kHz. and
the VCO output applied 10 the first mixer 1s 22.8315 MHz

8

configuration

The mixer converts this to a signal whose center frequency 1s
8 830 MHz {22 8315 MHz— 140015 MHz=8.830 MHz)
The signal frequency i1s then converted to 455 mHz by the se-
cond mixer. To help understand VBT operation, assume the
composite bandwidth determined by filters XF1 and CF2 s
2.7 kHz in the normal (unshifted) state of CAR-1 and -2.
Frequency organization 1o obtain a specific bandwidth and IF
SHIFT s described below

Example 1 (no IF shift)
[Bandwndth 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 1s receiv-
ad, the CAR 1 and -2 frequencies are as follows

CAR 1. 88310 kHz {= 88315 kHz— 0.5 kHz¥}

CAR 2. 83740 kHz (VBT control)

* The system s designed so that only hall the amount of fre-
quency shidt applied to CAR-2 1s applied 1o CAR-1

Assume the received signal has a frequency spectrum exten-
ding over 14.0016 MHz +1.35 kHz. Since CAR-1 output is
8831 0 kHz, the VCO output frequency is 22 8310 MHz and.
therefore, the frequency of the first IF signal 1s 8829.6 kHz +
135 kHz due 10 a shift of —500 Hz

(228310 kHz— 14001 5 kHz = 8829 5 kHz)
frequency characiensuc of the first IF filter 1s 8 B30
MHz+1 35 kHz as noled above, frequency components are

Since the

cut in the lower side band by 500 Hz more than in the nor
mal state, as llustrated in Fig 8 (3). The second In
termediate frequency generated in the second mixer is 455 5
kHz+1 35 kHz
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188295 kHz (No 1 IF]—8374.0 kHz (CAR-2)= 4555 kHz}
Thus the second IF signal 1s 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 1s 456.5 kHz+850 Hz
and the bandwidth 1s 1.7 kHz If we convert the signal fre-
quency to an equivalent one at the ANT input, we obtain
14 0015 MHz+8b60 Hz In this case IF SHIFT operation i3
not performed

Example 2
[Bimdwidlh‘ 1.7 kHz J
IF SHIFT 50O Hz (positve shift)

When the frequency of CAR-2 is lowered by 1 kHz with the
VBT control and that of CAR-1 raised by b00 Hz with the
SHIFT control, the resulung frequencies of CAR-2 and -1 are:
CAR-1. 88B315 kHz (= 88315 kHz—05 kHz*¥1+4+05b
kHz*2)
CAR-2: 83740 kHz

*1 Hall 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 1s 45b.b kHz and the upper limit 455.5
kHz +850 Hz

The signal 15 4565.5 kHz+ 8374 .0 kHz= 8829 5 kHz in the
first IF and the lower imit 8829.5 kHz— 850 Hz. Asa result,
signal components which have passed an 8830 kHz filter
and a 4bb kHz filter are the same as in Example 1. But the
VCO output 1s 22 8315 MHz because CAR-1 which was
8831.0kHz in Example 115 8831 5 kHz in Example 2. Since
the converted equivalent frequency range at the first IF s
8829.5 kHzx8b0 Hz, 1ts equivalent at the ANT input 1s
14.002 MHz+850 Hz

(22.8315 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 contrels operate separately. Therefore, 1t is possible
to control the bandwidth alone while keeping the IF SHIFT
unchanged. or control IF SHIFT while keeping the bandwidth
unchanged.

3. NOTCH lin IF unit (X48-1290-00) |

This is 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 456 kHz Actually a sharp
notch is provided by adding an active circuit which applies
positive feedback to raise the Q. Qb and Q6 (25C1815Y)
are a O-multiphier Q7 {25C1815Y) 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
transmitter, 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 conversian. This configuration is con-

venient for installing RF clippers between the stages. The
455 kHz SSB signal is clipped and then converted 1o an 8 83
MHz signal, and then routed through an 8.83 MHz SSB filter
to remove splatter components generated during clipping
Q24 (28C1815Y) 15 a processor amplifier, Q26 (TA7302P) a
limiting amplifier, Q27 (3SK73GR) a control amplifier, and
Q25 (25C1815Y) and Q37 (2SA1015Y) compose a com-
pression meter amplifier. The compression meter reads the
mean compreassion level

b. Final-stage RF NFB

Negative feedback Is applied 1o the driver from the final out-
put stage via CB, 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 parallel 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 to 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 BA.

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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CF2 CF3
455kHz Ceramic filter CFW456.5HT
CFJ455K5 456.5kHz AM

filter : B30M (W)
OPTION : 8305 (K) (W) (T} (X)

XF2

YK-88A 8.8315MHz

AM filter | 830 M (W) d i IF Unit

OPTION : 8305 (K) (W) (T} (X) B {X48-1290-00, 61

KF1
YK-88S1
8.83MHz SSB filter

00: 8305 {K) (W) (T) (X)
61: B30M (W)

AM Unit : 830M (W)
(X54-1610-60)

Counter unit
(X54-1540-00)

RF unit
(X44-1360-00)

FINAL unit
(X56-1380-00)

TC1
Neutralization

AF unit
(X49-1140-00)

Rectifier unit
{X43-1370-00)

WFO Ass'y

PLL unit
(X50-1680-00)



Y VFO UNIT (X40-1170-00)

PC BOARD VIEWS T1S-830S.M

Y RECTIFIER UNIT (X43-1370-00)
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Y FINAL UNIT (X56-1380-00) (View from foil side)

c2

ci1

vo3C D12

151555

Q4 25C1959(Y)

¥ ANT RELAY (View from terminal side)

Y SWITCH BOARD (J25-2773-03)
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SOCKET

PIN No 5
REmTElPIH No 4
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-— A
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¥ RF UNIT (X44-1360-00)
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TS-830S.M PC BOARD VIEW

Y AF UNIT (X49-1140-00)
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Y PLL UNIT (X50-1680-00)

SCHEMATIC TS-830S.M
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TS-830S, M PARTS LIST

Note 1: 3. Resistance value
K USA T Brtan W Europe X Austraha
]
Note 2: (5‘@ * | = . _
Only special type of resistors (example. cement, metal film, etc) and D — means 22 x 107 = 22000 {2 2 k9
capacitors (example: electrolytic, tantalum, mylar, temp, coeff, capacitors) Example 221 - 2208 223 - 22 k2 225 - 2.2 MQ
arg detalled in the PARTS LIST For the value of all common type com- 222 - 2.2 k8 224 - 220 k2
ponems, refer to the schemauc diagram of the P.C. board illustration
Resistors not otherwise detaled are carbon type (1/4W or 1/8W) 4. Tol
Order carbon resistors and capacitors according to the following example .J g Era;;:‘e
=t old) K = +10% (Silve
A carbon resistor's part number is RD14BY 2E222J = theot:
A ceramic capacitor's number 1s CK45F1H1032, CC45TH1H220J CAPACITORS
RESISTOR Type | Type Il
1. Type of the carbon resistor CC 45 TH 1H 220 J Ck 45 F 1H 103 2
RD14BY RD14CY 1 2 3" 4 7] [} 1 2 3 4 5 5]
—C—=>— RD148B (small sizel RD14CB (small size 1 = Type ceramic, electrolytic, ete 4 = Voltage rating
2 = Shape round. square. etc 5 = Value
2. Wattage 3 = Temp range 6 = Tolerance
TW — 3A 3w - 3F BW = 3H 3' = Temp coefficient
2W - 3D 4w - 3G
3 = CC4500 ... ]
Ceramic capacitor (type |) temperature coeff. capacitor 1 3 Ex CC45TH = —470 +60 ppm/® C
1st word C E P R s T u 2nd Word G H J K L
(Color) | (Black) | (Red) [Orangel}| (Yellow) |{Green) | (Blue) |(Violet) ppm/oC £30 +60 | +120 | +250 | +500
ppm/“C 0 —80 | —150 —220 | —330 | —470 | —750
CC45
3 = CK45 O Color Ck45
Ceramic capacitor (type 1) 3
Cord B D E F ‘
Operating temperature —30 | =30 | =30 | =10 !
5¢ +85 | +85 | +85 | +70 |
Type | Type Il
6 = Tolerance
Cord g D G J K M X Z E No cord
40 | +80 |+ 100 | More than 10 uF —10 ~ + 50
(%) |+025|+05 | +2 | 45 | + + +
i i * £10 | 220 | “50 | —20 | —0 | Lessthan4.7 uF —10 ~ + 75
L h. 1 5
ess than 10 pF 5 = Capacitor value
Card B Cc D F Example; 010 — 1 pF
{pF) | +0.1 | £025 | +05 +1 +2 100 -+ 10 pF
101 — 100 pF
Abbreviation Abbreviation 102 1000 pF =000 F
- 103 — 0.01 uF
Cap. Capacitor ML Mylar
Cc Ceramic s Styren
E Electrolytic T Tantalum
mcC Mica
TS-830 Semiconductor, Tube
7t New Parts
Item Name Parts No. fa: Item Name Parts No. Rg:
marks marks
Diode 1NBO \V11-0051-06 Zener WZ-061 V11-0243-05
diode W2Z-071 V11-4160-86
181007 V11-4160-66 WZ-090 V11-0240-05
151555 V11-0076-05 X205 V11-4105-60
151587 V11-0370-05 XZ-060 V11-4101-20
152588 V11-0414-05 XZ-090 V11-4167-06
VO3C V11-0290-05 200V 1.3A LED SLP-144 V11-6172-76
11-0219- 100V 11
VoeB ¥11-0219-05 00 A TLR-205 V11-3162-96
VOBE V11-0285-05 400V 1.1A
vo8J V11-0282-05 800V 1.1A Display 9-BT-12 V40-7760-86
Tube
Varistor | MV-13 V21-0004-05 Tube 81468 V40-0136-00 ®
12BY7A V40-0114-00
:an-cap 1SV53A V11-4161-36 R 254473 (V) V01-0473-06
s —— N 25A562 (Y) V01-0032-05
i s 25A1015(Y) V01-1015-06
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