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Audio Output Impedance ......................
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SPECIFICATIONS

160 mBand 1.8 ~ 2.0 MHz
80mBand 35 ~ 4.0 MHz
40 mBand 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
15 mBand 21.0 ~ 21.45 MHz
12 m Band 24.89 ~ 24.99 MHz
10 m Band 28.0 ~ 29.7 MHz
SSB/CW
Within 1 kHz during the first hour after 1 minute of warmup.
Within 100 Hz during any 30 minute period thereafter.
110VAC/120VAC/240VAC, 50/60 Hz
Transmit: 295 watts
Receive: 27 watts (with heaters off)
333(13.3)x 133 (5.3) x 333 (13.3) mm (inch)
128 kg(28.2 Ibs)

TS-530S/SP TS-530D
220W PEP for SSB operation 160W PEP for SSB operation
180W DC for CW operation 130W DC for CW operation
5000 ~ 50 kf2
502 ~ 750
Better than 40 dB

Better than 50 dB

Better than 60 dB

Better than 40 dB

400 to 2,600 Hz, within -6 dB
-10V DC Max

100VvDC1A

0.25 4V at 10dB S+ N/N
Better than 60 dB
Better than 70 dB

2.4 kHz (-6 dB), 4.2 kHz (-60 dB})
CW Optional Filter
YK-88C 500 Hz (-6 dB), 1.5 kHz (=60 dB)
YK-88CN 270 Hz (-6 dB), 1.1 kHz (60 dB)
SSB Optional Filter
YK-88SN 1.8 kHz (-6 dB), 3.3 kHz (-60 dB)
Better than 20 dB (1.5 kHz)
8 ~ 1602
15W (80

NOTE: The circuit and ratings may be changed without notice due to developments in

technology.

NOTE: Forthe TS-530SP shipped to the USA, and for the TS-530D.
* Will transmit on the 17 and 12 meter bands.
Diodes installed for preventing accidental transmission before government Amateur

authorization.
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CIRCUIT DESCRIPTION

INTRODUCTION

The TS-530 is a single conversion transceiver with an inter-
mediate frequency of 8.83 MHz.

In transmission, an SSB signal generated at 8.83MHz is
mixed with the PLL local oscillator output to produce the
final transmission freguency. The circuitry is hybrid with
vacuum tubes used only in the driver (12BY7A) and final-
stage power amplifier (6146B's).

The PLL circuit generates a heterodyne frequency for each
band and a counter reference signal from a single crystal
oscillator.

The TS-530 incorporates an IF SHIFT circuit, VOX (also
used for CW semi-break-in), side tone circuit, speech proc-
essor, noise blanker, XTAL calibrator, and etc.

RECEIVER CIRCUIT

The signal coming from the antenna is routed through a
step-up antenna coil via an RF ATT switch and IF trap.
MOS FET Q1,3SK73 amplifies this signal. Approximately
9dB of negative feedback is applied to the RF amplifier to
reduce noise and expaned dynamic range. The signal
passes through buffer amplifier Q2, 25K 125 and is mixed
with the PLL VCO output by a balanced mixer (Q3,Q4 :
2SK125). The DOUBLE SIDE-BAND signal is now
converted to the intermediate frequency, 8.83 MHz.
Entering the |F unit, thissignal is amplified by Q1(2SK125),
passes through ceramic filter CF1 and the NB gating circuit,
and is applied to the crystal filter whose center frequency is
8.83 MHz.

The SINGLE SIDE-BAND signal leaving the crystal filter
is amplified by Q2~Q4{35SK73) and is then demodulated to
an audio signal by the product detector consisting of D16~
D19 (1NBO x4).

Inthe AF unit, the audio signal is amplified by Q2(25C2240)
passes through the AF GAIN control, and after being
amplified by the power amplifier Q6 (MB3712), drives the
speaker.

Item Rating

Nominal center frequency (fo)|8.830 MHz

: fotb kHz or more,
3dB Bandwidth
total 25 kHz or more

20dB Bandwidth 90 kHz or less

Ripple {Within 3 dB bandwidth)|1 dB or less

Spurious response 14 dB or more within fox1.5 MHz

Input and output impedance 33082

Table 1 Ceramic filter (L72-0324-05)
SFE8.83MF (IF unit, CF1)

Item Rating
8830 kHz

Within +150 Hz at 6 dB
+1.2 kHz or more at 6dB
+1.5kHz or less at 20dB
+2.2 kHz or less at 60dB
+3.0 kHz or less at 80dB

Center freguency

Center frequency deviation
Pass bandwidth

Attenuation bandwidth

Ripple 2dB or less
Loss 6dB or less
80dB or more within +3 kHz

Guaranteed attenuation
to +1 MHz

Input and output impedance monolithic 60082//15pF

Table 2 Crystal (monolithic) filter {L71-0208-05)
YK-88S (IF unit, XF1)

TRANSMITTER CIRCUIT

Audio input picked up by the microphone comes to the IF
unit and is amplified by Q11, 12, 15 and 16. The input
circuit adapts to any microphone impedance of from 500
ohms to 50 kohms. This amplified signal is converted into a
DSB signal by the balanced modulator D27~D30 (1N60
x4), passes through buffer amplifier Q18 (2SK19) and an
8.83 MHz crystal filter, and the output appears as a SSB
signal. The SSB signal is amplified by Q2 (3SK73) and is
applied to the transmitter mixer in the RF unit. The
transmitter mixer is a double balanced mixer consisting of
Q6 and Q7 (3SK73), which mixes the SSB signal with the
PLL VCO output to generate the final transmission fre-
quency. The signal is then amplified by the driver (V1 :
12BY7A)and then by the final power amplifier (two
6146B's) and is applied to the antenna via a m-matching
network.

PLL CIRCUIT

The PLL signal is synthesized from the VFQO, CAR and
VCO outputs. The TS-530S employs a programmable
divider in the PLL to synthesize the heterodyne frequency
from the standard reference oscillator freguency. This
simplifies the PLL cicuit by eliminating the need for a sepa-
rate HET XTAL for each band.

Frequency organization of the PLL cicuit is shown in Fig. 1,
the circuit diagram in Fig. 2, and frequency arganization in
other circuits is summarized in Table 4. Please refer to
Fig. 1 when reading the following description of PLL
circuit operation. MIX (3), a double balanced mixer, mixes
the CAR output with the VFO output. MIX (2), which
operates for the 18 MHz band and above, mixes either
10MHz, in the 14 and 18 MHz bands, or 20 MHz, in the 21,
245 and 28 MHz bands, with the output of MIX {3) to
generate the appropriate frequency needed for each band,
as shown in Table 4,
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CIRCUIT DESCRIPTION

This is mixed with the VCO output for each band by MIX

9 MIX (1) | MIX (1)
(1) to a frequency given in Table 4, which is then routed BAND f;ﬁt\l‘ ‘XACHC:) Shout output Dir\;i:::n DCBA
through LPF (1), amplified, and wave-shaped to a digital (MHz) (MHz) (MHz)
signal. A programmable divider divides this signal into a x| 15 10.33 14.33 i o —
500 kHz output. This programmable divider is preset, as : ~2.0 | ~10.83 | ~14.83 ' i
shown in Table 4, by the BCD signal which is counter- 35 |35 12.33 14.33 - i | 4 5EE
generated from information coming from the band switch. ) ~4.0 | —12.83 | ~14.83 :
The phase comparator used is a Motorola MC4044P. The 2 |70 15.83 14.33 15 s | 1101
loop filter is made of completely discrete components to ~7.5 | 71633 ] 1483
minimize VCO spurious content. o |00 | 18.83 14.33 45 s | o111
. ~10.5| ~19.33 | ~14.83] ‘
Six VCOs cover all bands. If the PLL unlocks for any : :
reason, it will be detected from the phase comparatqr 14 ljig ‘ 232333 ?52353 L5 /3 1101
output. This will turn off the VCO output to prevent spuri- i 3 :
ous radiation and, at the same time, the display will be 18 lfig : 21555333 2:‘;383 2.5 15 | 1011
blanked to inform the operator of unlock status. = 0' = a:.i 5 35
21 —215| —30.33 34 83 4.5 1/9 0111
245 33.33 34.33 ,
5| 50| ~33.83 | ~3a8s 0 | V21110
8. .83
28 {zg & 3;53:333 " 2.5 15 {1011
é 37.
28.5 zfzg 4 f3§383 . 3.0 16 | 1010
29 2_923 5 3‘?53333 " 35 1/7 1001
29.5 2‘933 0 3“853383 . 4.0 1/8 | 1000
Table 3 Frequency chart
CENTER 8.83MHz
FROM RF AMP FREQ AF
X'TAL
MIX(RX) IF AMP DET
X R e | FILTER
MHz
RS (I e N T e e e i i i
r = o :
! 1
I veo Mix() i e I
I Qiv6 Qi1 I
1.0~ 10MHz : '
| 4.5MHz g - A " USB  8.8315MHz
LSB 8.8285MHz
(21,24.5,28) |
| - o LPF(I) -l | CW(R) 8.8315MHz
. g | CW{T) 8.8307MHz
I 500KH ! = —= I
2 1 B 14.33~14,83 X1
I DIVIDER ave || é_ a R MIX(3) I canose 0H—ee3
1/N -+
I 016 Q12a44 | ) = Q40 I Q41,42 —"]l—(a.aaas:
L 3 X2
I oMz | I
IF SHIFT
l 500KHz | STD OSC 10MHz I
&
i DIVIDER
h————_——————___- -—J
5.5~6.0MHz
VFO frequency goes cw(T) VED
800Hz up at CW transmit.
8.83MHz
BPF XTAL MIC AMP
MIX(TX) IF AMP FiLtER BM

“_Common to_/
RX and TX

Fig. 1 TS-530 Frequency configuration
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7.40M 1.5,3.5M 14M 18M 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)
veo veo vCo veo vco vco
Vari-cap line Qs
Buff Buff
e Qe fc 10MHz
? zﬁf{o 1295;:9 HPF v
Swireh| T [ =
Gio 'b'vs i output
Buff Buff Amp MIX 25C 25C
Qi Qi3 Q12 0.8~6MHz 60(B) 59
2sc 25¢ 25¢ T Qn Buff
460(B)| 460(B) 460(B) SNI6913P l_i."i;g.ﬁ 14.33~14.83 Q40
i 25¢ 14.33-1483 s
Q5174 Qs 44 Divider 03“5“"” - 24.33-24.83 55~6.0MH:
g 14,18
74LS 74LS Q16 BED gigrial Butt S BPF 14,18,21, CAR
0O0P oOoP 7405163 from counter n 24.5,28 8.83MHz
[V
Loop filter 44 | 0(;;;3 30'5 "“I 5 T \336 10 MHz
1 BPF 40(L)
Invertor Invertor © Tuni il
Q2o Q1 Q1 Qis 174 Q| 2.es g Lo
5 stc ] Q17 ol Q22 5| s i 10MHz 10MHz
T8 W] mcao4ar
21,24.5,28 Qs Q33
500KHz Phase comparatorj g 20MHz 25C 25¢
'z g 460(B) 480(B)
c
% 5 20 MHz Doubler
Tuning coil
Fig. 2 TS-530 PLL circuit configuration
COUNTER
This counts the 500 kHz to 1 MHz signal BAND |10k | 1M | 10M| DCBA | 0.5 |BAND|100k | 1M |10M| DCBA | 0.5
which the PLL unit generates by mixing
the VFO output with 5 MHz (halved from 1.5 0 | 1| 0 | 1000 | H f2n]| 5] 0] 2 ][0111] L
the 10MHz reference frequency). Gate, 35| 0 3| 0] 1100 | H|245 0 | 4 2 [ 1110 | H
latch, and preset pulses are generated 7 5 6 | 0 |1101 | L ]2 | 5 7 2 | 1011 ) L
from a 10 Hz pu|se generated bv divid- 10 5 9 0 0111 I 28.5 (4] 8 2 1010 H
ing 1 kHz, supplied from the PLL, by 100. 14 5 3 1 1101 L 29 5 8 2 1001 L
18 5 i 1 1011 L 29.5 0 9 2 1000 H
Amp Amp
-l I < Q2 Display tube Heater o _
0.5~1MHz| 2SC1815(Y) 25C1815(Y) 9-BT-12 4.7 \/rms Blanking mformatl.on
Segment H(approx. 5V) : Display
Gate Counter drjver Digit driver L : Blank
Q3c Y Q4 Q10 Qi BLK
SN74LSOON TC4029BP TS5066BP TC5064BP ©
1/100 devider  1/2 devider srelo é} ' Q12,Q13 -6
1K Q6 torz| Q3A,B “ | | approx. |2sc1959(v2 5
TC4518BP | | SN74LSOON i =24V
1KHz srz 15 i DC-DC
lock Converte
Q8sA ‘/4 \ Preset pulse Qs W
TC4081BP J Latch pulse TC7050P
102_ 6 Digit counter
DCi2v @ 100 kHz, 1 MHz, 10 MHz
Q3D Y
eabilr Preset Preset 10 MHz
1 MHz order |.1DD kHz order
Ofsec Olsec
Q9 QsB
TC4081BP TC40818P
® oue L
20ms 0:2sec I ' Gate I Bl YR
Preset I l H l_l_ Diode Q14
© matrix TC4011BP D
Latch I | ¢ | PLL divider
U ‘ B ] data
A

Band information
from RF unit

Fig. 3 Counter unit block diagram
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cor 26 De CoUNT ‘2’:'2"1‘{;3; & DIGIT REGISTER I
COUNT . - bl
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132) (20) (9 (8) 7) ay (3D (36 (359 (4 (33 123
LOAD COUNTER COUNTER BCD IN LOAD REGISTER REGISTER BCD IN
Fig. 4 TS5070P (Counter unit, Q5)
SCAN
P S R N e O e P i S S W e S e SV & L i Hj
o O .
s | i
i 1 28 Foes
i — ]
oa k) q
L j : Y =
\U/ UB 0:
D3 I Oon
d
D2
PIN NO 112|3]4|5|6|7(8|9|10|11(12/13(14
D1
CONNECTION | F [Ne [Gq [Nc |Ne [Gs | g | £ 1[Gy | e | d |Gs [N N
af _[—”—U—U——U——U—r—u—-u—l_r 15/16|17 | 18|19(20|21|22|23)24 (25|26 27|28
Gs [Np [Np |Go [Dp |Gs | ¢ | b |Gz | a |COM|G, [Np | F

Fig. 5 TC5070P Timing chart

Q5 (TC5070P) is a presettable, 6-digit BCD counter which
incorporates a 6-digit latch, 6-digit dynamic drive digital
counter, and 7-segment decoder/driver. Band information
supplied from the RF unit is applied to a diode matrix to
preset the 100 kHz, 1 MHz and 10 MHz digits. Preset values
are given in Fig. 3. For instance, to preset 14.000 MHz,
with a b00 kHz counter input signal, the 10 MHz value is
preset to 1, 1 MHz to 3, and 100 kHz to 5, and the 500 kHz

Fig. 6 Indicating tube 9-BT-12

counter input signal is subtracted from 14.000 MHz. (If no
counter input signal were present, 13.500 MHz would be
displayed). Q5 supplies the display tube drivers with 7-
segment information and dynamic drive control signals to
light the fluorescent display tube.

In the counter unit, a diode matrix generates frequency
division information and supplies the PLL unit with this
information. If the PLL unlocks, a BLK (Blanking Low)
signal will be applied to the digit driver IC (Q11) to blank
the fluorescent display tube.
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CAR OSCILLATOR

The CAR oscillator consists of a crystal controlled oscillator
which uses two crystals : one for LSB and the other for
USB and CW . Frequencies generated are shown in Fig. 1.
The oscillating frequency can be varied by the IF SHIFT
control during reception.

VFO

The VFO range is 5.5~6.0 MHz. Its oscillating frequency is
automatically shifted 800 Hz up during CW transmission so
that the actual operating frequency is always displayed.

CIRCUIT FEATURES

1. Optional filters available

The TS-530 is equipped with an 8.83MHz IF filter with a
bandwidth of 2.4kHz. Narrow filters are separately
available.

Installation of optional filters

One or two of the YKB88SN, YK8B8C and YKB88CN
optional filters can be installed in the TS-530. Jumpers
A and B (for filter switching) on the IF unit must be
repositioned as shown in the following table.

Install each optional filter in the specified position on
the |F unit PC board. To install both a YK88C and
YK88CN, install the YK88C in the SSB NARROW
FILTER position and the YK88CN in the CW FILTER
position.

18-530S

Item

Rating

Center frequency fo

8830 kHz

Center frequency deviation

8830 kHz + 150 Hz at 6 dB

6 dB bandwidth

+900 Hz or more

60 dB bandwidth

+1800 Hz or less

Guaranteed attenuation

80 dB or more within fo
+2.5 kHz to +1 MHz

Ripple

2 dB or less

Loss

3dB+ 2dB

Input and output impedance

6000/ 15 pF

Table 5 SSB crystal filter (L71-0220-05)
YK-88SN (option)

ltem

Rating

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 orless
Loss 6dB + 2dB

Guaranteed attenuation

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

Input and output impedance

6001 / 15 pF

Table 6 CW crystal filter (L71-0211-05)
YK-88C (Option)

Item

Rating

Center frequency fo

8830.7 kHz

Center frequency deviation

fo+ 50Hzat6dB

6 dB bandwidth

+125 Hz or more

60 dB bandwidth

+ 800 Hz or less

Ripple

2 dB or less

Loss

8dB +2dB

Guaranteed attenuation

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

Input and output impedance

600/ 15 pF

MODE
. SSB cw
Option
filter dafier NAR SW NAR SW
YK-8800 destination
B A OFF ON OFF ON
SN SSB SSN | 24kHz| 1.8kHz |24kHz| 1.8kHz
Reception
c SSB CW | 2.4kHz|, ; 2.4kHz| 500 Hz
impossible
Reception
CN SSB CW | 2.4kHz|, ; 24kHz | 270 Hz
impossible
g SSB CW | 24kHz| 1.8kHz [24kHz| 500Hz
SSN CW | 24kHz| 1.8kHz |1.8kHz| 500Hz
SSB CW | 24kHz| 1.8kHz |24kHz| 270 Hz
SN +CN
SSN CW | 24kHz| 1.8kHz |1.8kHz | 270 Hz
C+CN SSN CW | 24kHz| 500Hz |500Hz | 270 Hz

Table 4 Installation of optional filters

Table 7 CW crystal filter (L71-0221-05)
YK-88CN (Option)




1$-5308

CIRCUIT DESCRIPTION

2. IF SHIFT operation

The IF SHIFT circuit shifts the passband of the IF circuit
without changing the receiving frequency. The relative
position of the passband of the IF filter to the received
signal is shifted when the IF SHIFT control is turned as
shown in Fig.7 . The |F SHIFT circuit block diagram is
shown in Fig. 8.

Carrier IF filter passband

frequency /7

(a) When the IF SHIFT control
is centered,

—/é\+

-3 -2 -1 o F1142 3 44 45 KHz
I
: IF SHIFT

is fully CW.

T T ™ T T T T T
=5 =& =4 39 %2 :+3 +4 +5 KHz

N
Q IF SHIFT

-----0

{c) When the |F SHIFT control
is fully CCW.

— Ty
=3 =2 - o: +1 +2 +3 +4 +5 KHz

| '/Q\‘ |+F SHIFT

Fig. 7 IF SHIFT operation (for USB mode)

{b) When the IF SHIFTcontrol

Frequencies within the PLL loop satisfy the following re-
lationship.

N-B00 kHz = fBPFT —fvco (1)
where N . divisor of programmable divider
500 kHz : phase reference frequency
fgpe1  : input frequency to MIX (1)
fyco + VCO freguency
For example, in the case of 14 MHz reception, fgpgq is
given by eq. (1) as
fBPF'l = 10 MHZ+TBPF2 (2)
where 10 MHz : band setting frequency
fepr2 = fvro * fcar (3)
where fypq @ VFO frequency
fcaRp : carrier frequency
By substituting eq. (3) into eq.(2) and eq.(2) into eq.(1)
fyco = 10MHz +fyEg + fcag — N-500kHz
~feap = fvco + (N-B00KHz — 10MHz —fyeQ)
Assuming that fy g is constant, when fcpR is varied by
+ Af,
feag taf = [fyco + (N-600kHz — 10MHz —
fyrol +4f
= (fyco *2f) + (N-500 kHz — 10 MHz —
fvro!
Thus, fyyc varies by £4f as foa g is varied by £41,
The receiving frequency, fR is given by
frR = fvco —fcar (4)
Therefore, when foap is shifted by +4f, receiving fre-
quency 'R is given by
FR = (fyco + A1) — lficag +41)
= fvco —fcaR (5)
From equations (4) and (5),

fg = f'p
Thus the receiving frequency does not vary even if foap
is varied. However,

fr = fyco — IF frequency
so the IF frequency varies as f\,c varies.

This means that the relative position of the IF filter pass-
band to the carrier position (of the received signal) is
shifted by the same amount as the fy,c variation.
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3. Speech processor [Part of IF unit (X48-1310-00)]

This is an audio compression speech processor. When the
processor switch is OFF, the audio signal amplified by Q11
(on the IF unit) passes through buffer amplifier Q12
(25C1815Y) and is then applied to the MIC pot via diode
switch D24 (151555).

When the processor switch is ON, the audio signal amplified
by Q12 is applied to the AGC-type speech processor con-
sisting of Q13 (uPC1158H2), Q14 (2SC1815Y) and D26
(1N60). The speech processor effectively increases the
“talk power" of the audio signal and feeds it to MIC pot via
diode switch D25 (151555).

When the processor is ON, the ALC time constant is short-
ened by turning Q30 (2SK30A) in the AF unit OFF to
heighten processor effect.

4. RIT/XIT operation

Conventional RIT function is provided by the RIT/XIT
control. By also turning the XIT switch ON, the trans-
mission frequency is shifted to the same frequency as
received under RIT control.

CENTER 8.83MHz

TS-530(K) AC VOLTAGE CONVERSION

To operate the TS-630S (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 1o 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 1o verify
your work

FAN MOTOR
(100V)

WHITE
TO POWER Sw

FROM RF AMP FREQ X'TAL AF
MIX(RX) IF AMP DET
a.a3 | FILTER
MHz
PLL UNIT
——— Ce— C—— — Ce— R NI SE—n e C— | — — e— - C— —

F—|——

vCco Mixi)
Q6 Qi1

b
Qo
27
>
N

D
1 o7 LPF1

500KHz

1/N
Q16 Q1214

USB  8.8315MHz
LSB 8.8285MHz
CW(R) 8.8315MHz
CW(T) 8.8307MHz

-
I
I
I
I
I

x1
MIX(3) eanosc F0F—tes3s)

L 4
10MHz

500KHz STD 0SC 10MHz

o b —{[J}—tes28%
X2

r—— — =fm ==
IF SHIFT

&
DIVIDER

I DIVIDER AMP

L_—_—-——_—__———- -—J
5.5~6.0MHz T
VFO frequency goes cw(T)

800 Hz up at CW transmit.

I - '/é\\ +

The carrier frequency can be varied
only during reception in the USB,
CW (R) or LSB mode.

VFO

Fig. 8 IF SHIFT Block diagram



18-5308

INSIDE VIEWS

TOP VIEW
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Final tube 6146B

BOTTOM VIEW
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(X49-1150-00)

Rectifier unit
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PLL unit
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Reference frequency
adjustment
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CIRCUIT DIAGRAMS TS-330S

= 2 2
5
|_ e e ro
I | 5
~ Dt
b o T oz 4
o EE;?-:-*BQ 2 a 10 12 = :
K= DZI== @ T
7] m LomaougD w—yf £ W22 2018 T €
3 setrogh B g s
> TOogaIOXY O L 3 I
n nnnvnnn B
: > NN NN N =
vl © )
NG co®@ H_‘HOZ
ey 2™ 28 =t ¢
A Bix
M ANA E mgN~©QQ o E T
hg vy - 0N NN M ['D Bt @
Wi g c8ogocoo 610 P @
A " & = 0
E: No ) g Eﬁ AJOI‘ B ; 8
- = = j ,j
2y Yo = d6% £22 G = > ox] gl 293 © LT i
- 5 Foaod G2 o (6|
T N5 D8 i = 2 |?
g § §ﬁ£93 l F 0 &
Q | N ONNE AN Hee & 501 :
Q S i T Lb0 B
a o o Hid 28 1 i - (@]
. § pa s ° e d e
e _ o & e aT wo
NI ] A b »_v's
3 -0 3
Z €5 w @ & ng
L0 #2025 Wh sH b S =T 850 ALl | o & 4
“_' 3 \ a_J = S ocoocaoo A9 000H 293 €97
I kt 'l k HOI
5 - 15D o
L6092 ||Lb0O° 8 —-—
9 0 812 - o d02 291 I =t 8:a #8'9
s 2 960
g- = Nt | HOOL HE'9
by v8d | cBu
| : £ 2t
= =2%0 g6 [T
OS540 d0SH 919 D[-{'—ﬂ—{f i i
1 5 >\ gH0 16D GG ¢ 260" ¥GD
SO %
L w2y w2z} O | 5y
™dde €12
v9y )‘UU'E
ﬂ == 1]
a == 4
o 3
e, ) HOb £
+i
it ~dOF #12] 49 131 I
= fpg1 [0 1D (& }
o == 1
SL L8 I
= vo
h— b} HZ'Z 69y LT
= 2
: ) i~ 834 Ot ZHA
9020 Q¢ —, T — 5l P it I
| o O - % e e} fom A b= 2
e 0 M ESH #2e R AOEEE =
= 45 i H o
T bl : = B
" b oA : Lo 70 i o =12 |,
5 Tuee 2o B35 I—i}—-t: SXA ¢
ZFR o, | 5107 8E2 M
—— o o |t
A L0 b ang
t ¢ st ®
@ < | 5 Y nosee
—_—
@® ™ ®@
= g5 o dar0 ik
] N : & ECED 9 220!
" )
E @ 0 | o2 Fe r\j 28| 0 se2
i © 551: | :
— i [ £ 217
= § {900 Aap ML \pH i
Fl ; N | E I 4’_9‘\3 L&;‘F : - S
| 5 -
3 (=] = ook Ov
p— %3G G524 0022 328 #0e S w0
x HAb IGH H2'2 264 28 EZu (s} 2 2 Bty a St
= — ;: P ACCH | ) Mok ;EM.; 3 3 |
t ~
6 ;: e ; .5 = 022 e 1 5
= rsa Sy | 9ey ﬂ” I8y
o ADS |
Z ® Q0 -1 B T sogs § egpen |
= % ot 5s 4 =7 g ' A : :
Q) 001 M| AA0S 4 £
‘xn g 8 i <hg ¥ oo E nAE it 2L,
TR Z€7 Zey
O o NN o ok 3] £€2 @
L R (=] e |
T
> o~ o & — g
- 15
oo - “
"
coco = 2 [odz 2
- n o =t "
D8 L0 bl ”
q- n o - oom o >
o1 11w Q o 2
¥ lozznn0 Nl | 2z Lo RE]
i ~—=SExx> ri] ] 3T8
b, Bl it 2 g 5 3
l— = 3
z |
o
T N
e =
L Log £/% 0.8
g |ccdaas



B o_w,m.wm_ W@m& cE Aw._ﬁv_m_@ 20 46 13
Nwm o & ._Mvw 5 9F.
Z 1

(e}
o)1
!

2l Ozrg

|
o

4 _‘%oﬁ

+ \

@

‘_" :s:_m

\\7-

EHA .S
S ————)

o
[+)]
Q

vl #92
/Y O+
Ogors’
3 “vza
+ lllllll
REE]0
oZV o
o
3 u.o...
>9S
5o1H © S 9_ :
N | H31714 MOHHVYN 88§ ¥ o
@ = -0 o ||— m_.u o GW Wl
+ 88D EEET CHA = & NS88-3A mw — g9
80O o 2] a ‘ o womb q
P L8 > ~
= Nw_kO. 8vd__Boin % g mnu - 20 o = —2 o Gl IS
~ 9vH zg9 1vd LHA J T sy 0 B [ € A
e C ] H3IL4 M2 \ :
1 I R UL\ TR TS
: Y o o N NO88-¥A10088-MA O+ O Lot
-3 1 o 62~gy &
PR S e ST
' - m..» ﬂ i o2y Lid el 1
1 By = 2 Tio PI0 81y A VES =
of 6L 52 —— O S OO0 —=--—==- w
2 | el 6d ] 9a =
o Awrms _m 000 ¢
o) T IS L gSSMONSS O
2 %" “Zon S88-¥A tida® QY  ©
ki -~ i i B W o T

©

TS-330S PC BOARD VIEW

apis Jusuodwod woly maiA  (00-0LEL-8YX) LINN d1 A

s



¥ IF UNIT (X48-1310-00)
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