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4.3 Separator, two to four channels A6, Assy 498580.

The module separates two 6000Hz channels into four 2700Hz
channels using frequency conversion for the upper channels.

The module contains two identical circuits one for USB and one
for LSB.

4.3.1 Description.

Two combined channels 300-5700Hz are separated into four baseband
channels 300-2700Hz. The two channels which are not converted in
frequency are called low channels, USB low and LSB low respecti-
vely, while the upconverted channels are called high channels,
USB high and LSB high respectively.

high low low high
1LSB USB

Figure 4.3.1 shows the functional diagram of the module. The main
module may be configured as either a channel combiner or a
channel separator. It functions as a separator module, when J3 to
18 have pin 2 and 3 connected together.

The Dbalanced input signals are converted to unbalanced signals
for internal use in the input amplifiers. The levels may be
adjusted and checked on the testpoints TPl and 3, accessible from
the rear panel.

The signals from the input amplifiers are separated into a low
channel and a high channel in lowpass and highpass filters
respectively, both implemented in switched capacitor technology.
These filters are preceded by a continuous time lowpass filter to
eliminate the possibility of aliasing caused by sampled data
filtering. A highpass filter will attenuate hum and noise below
300Hz.

The low channel signal 300-2700Hz is directly feed to the output
amplifier, while the signal in the high channel must be downcon-
verted in the mixer/multiplier circuit to baseband. The output
from the multiplier contains the wanted signal and some unwanted
products as well. The unwanted signals above 3KHz are removed 1in
the following lowpass filter, before the signal is feed to the
output amplifier.

4.3.2 Adjustment.

The input level on Jl1 may be between +/-10dBm (600 ohms) .

The internal nominal level is 0dBm (0.775VRMS, 1.1Vp, 2.2Vpp).
The internal absolut maximum level is 7.0Vpp, which corresponds
to +10dBm for a single tone signal. But remember that a two tone
signal will give a peak level, that is 6dB above each single tone
level. A RMS showing meter will not show this level, but a lower
level. The exact showed level may depend on meter construction.
The internal level is monitored on TP 1 and 3.

The output level may be checked on the testpoints TP 5 to 8. The
testpoint will show actual output level only when the output 1is
connected to a 600 ohms load.



4.4 Combiner, four to two channels A6, Assy 498564.

The module combines four 2700Hz channels into two 6000Hz channels
using frequency conversion for the upper channels.

The module contains two identical circuits one for USB and one
for LSB.

4.4.1 Description.

Four baseband channels 300-2700Hz are converted to two channels
each occupying 6KHz bandwidth. The two channels which are not
converted in frequency are called low channels, USB low and LSB
low respectively, while the upconverted channels are called high
channels, USB high and LSB high respectively.

] [~

high low low high
LSB USB

Figure 4.1 shows the functional diagram of the module. The main
module may be configured as either a channel combiner or a
channel separator. It functions as a combiner module, when J3 to
18 pin 1 and 2 are connected together.

The balanced input signals are converted to unbalanced signals
for internal use in the input amplifiers. The levels may be adju-
sted and checked on the four testpoints TP1-4, accessible from
the rear panel.

The signals from the input amplifiers are bandlimited to 2700Hz
in filters implemented in switched capacitor technology. These
filters are preceded by a continuous time lowpass filter to
eliminate the possibility of aliasing caused by sampled data
filtering. A highpass filter will attenuate hum and noise below
300H=z.

The low channel signal 300-2700Hz is directly feed to the summing
network, while the signal for the high channel must be
upconverted in the mixer/multiplier circuit. The output from this
multiplier contains the wanted signal and some unwanted products
as well. The unwanted signals above 6KHz and below 3KHz are
removed 1in the following low—/highpass filter combination. The
output from the low-/highpass filter is feed to the other input
of the summing network.

The signal to the output amplifier now consists of the low
channel 300-2700Hz and the high channel 3300-5700Hz.

4.4 .2 Adjustment.

The input levels on Jl1 may be between +/-10dBm (600 ohms) .

The internal nominal level 1s 0dBm (0.775SVRMS, 1.1Vp, 2.2Vpp).
The internal absolut maximum level i1s 7.0Vpp, which corresponds
to +10dBm for a single tone signal. But remember that a two tone
signal will give a peak level, that 1s 6dB above each single tone
level. A RMS showing meter will not show this level, but a lower
level. The exact showed level may depend on the meter construc-
tion. The internal levels may be monitored on TP 1 to 4.

The output level may be checked on the testpoints TP5 and 7. The
testpoint will show actual output level only when the output is
connected to a 600 ohms load.
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ASSY 498564, Combiner

Service Sheet A6
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Assy 499137, Combiner/Separator Schematic 1

Balanced to unbalanced input amplifiers.

U20,21,22.23 are parts of four identical input circuits for
balanced to unbalanced conversion. The level on each input may
be adjusted and the internal level may be checked on TP 1-4.
The signals from the input amplifiers are feed through a high-
pass filter to remove low frequency hum and noise, and through
a lowpass filter, that functions as an antialiasing filter for
the following switched capacitor filter. These filters are
constructed around U48,53,33,38.
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Assy 499137, Combiner/Separator Schematic 2

Output amplifiers.
U24.25,26,27 are parts of the output amplifiers for unbalanced

to balanced conversion. the output level may be adjusted and
the level checked on TP 5-8.

Service Sheet ABAI
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Assy 499137, Combiner/Separator Schematic 3

Switched capacitor block.

The switched —capacitor filter SC block consists of four
identical lowpass filters 2700Hz and two identical Dbandpass
filters 3300-5700H=z.

The lowpass filters are constructed of SC filter circuits with
surrounding components, U35,36, U40,41, U50,51, US55,56.

The filter is a 8. order elliptical filter controlled from a
clock of 149.85KHz for normal use and a clock of 166.05KHz, 1if
keying signal above 2700Hz has to be transferred through the
filter. The filter has a corner frequence of 2700Hz and
attenuates signals above 3300Hz more than 50dB.

The signal out of a SC filter also contains a small amount of

switching signals. which are removed in a normal active  fil-
ter, constructed of U34,39,49 and 54 with surrounding compo-—
nents.

The bandpass filter are also constructed of SC filter circuits
‘'with surrounding components U30,31,32 and U45,46,47.

The filter is a 6.order elliptical lowpass and highpass filter
with a passband of 3300-5700Hz and will attenuate signals
below 2700Hz more than 40d4B, and signals above 6300Hz more
than 30dB. The signals are further filtered at the output of
the SC filter in the lowpass/highpass filter U28.,29 and
U43, 44.

Mixer/multiplier.

The two identical mixer circuits are constructed around the
analog multiplier circuits U37 and U52. The multipliers are
driven with a sinus LO signal to minimize wunwanted mixer
products. This signal ‘is constructed from a two phase digital
clock signal U42 and US7.
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Assy 499137, Combiner/Separator Schematic 4

Switched capacitor block.

The switched capacitor filter SC block consists of four
identical lowpass filters 2700Hz and two identical bandpass
filters 3300-5700H=z.

The lowpass filters are constructed of SC filter circuits with
surrounding components, U35,36, U40,41, U50,51, U55,56.

The filter is a 8. order elliptical filter controlled from a
clock of 149.85KHz for normal use and a clock of 166.05KHz, if
keying signal above 2700Hz has to be transferred through the
filter. The filter has a corner frequence of 2700Hz and
attenuates signals above 3300Hz more than 50dB.

The signal out of a SC filter also contains a small amount of

switching signals. which are removed in a normal active fil-
ter, constructed of U34,39,49 and 54 with surrounding compo-—
nents.

The bandpass filter are also constructed of SC filter circuits
with surrounding components U30,31,32 and U45,46,47.

The filter is a 6.order elliptical lowpass and highpass filter
with a passband of 3300-5700Hz and will attenuate signals
below 2700Hz more than 40dB, and signals above 6300Hz more
than 30dB. The signals are further filtered at the output of
the SC filter in the lowpass/highpass filter U28,29 and
U43,44. '

Mixer/multiplier.

The two identical mixer circuits are constructed around the
analog multiplier circuits U37 and U52. The multipliers are
driven with a sinus LO signal to minimize unwanted mixer
products. This signal 'is constructed from a two phase digital
clock signal U42 and US7.
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Assy 499137, Combiner/Separator Schematic 5

Clock generator.

All clock signals for the SC filters and the mixer LO signals
are generated from a crystal controlled oscillator of 6144KHz.
Ul1,2.3.4.5.6.,7.,8.

Power supply.

The digital circuits are supplied from a 5V regulator Ull or
directly from P1-9.

The 1/0 analog circuits and the mixer circuits are supplied
from +/-12VDC regulators U9 and U1l0.

The rest of the circuits are supplied from +/-5VDC by means of
several regulators Ul12-19.

Service Sheet A6AI
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REFDES . FUNING DESCRIFTION SFECIFICATION MAMNUFACTOR

R1GO 21 RESISTOR METALFILM 1% MRS2S FHILIFS
K181 21 RESISTOR METALFILM 1% MRSZS FHILIFS
R1B2  b&KS RESISTOR METALFILM 1% MRS25 FHILIFS
R18%  &4k9 RESISTOR METALFILM 1% MRS2S FHILIFS
R184 51Kl RESISTOR METALFILM 1% MRS2S FHILIFS
R1BS  &4KS RESISTOR METALFILM 1% MRS2S FHILIFS
R1B& 21k RESISTOR METALFILM 1% MRSZS FHILIF

R187
R183
R18Y
R120
191

RESISTOR METALFILM 17% MRSZS FHILIFS
RESISTOR METALFILM 1% MRS2S FHILIFS
RESISTOR METALFILFM 1% MRS25 FHILIFS
RESISTOR METALFILM 1% MREZS FHILIFS
FESISTOR METALFILM 1% MRS25 FHILIFS
RESISTOR METALFILM 1% MRS2Z5 FHILIFS
SISTOR METALFILM 17 MRS2S FHILIFS
IETOR METALFILM 1% MRSZS FHILIFS
ISTOR METALFILM 1% MRSZS FHILIFS

R192
R193
R1944
R195

<)

R17& SISTOR METALFILM 1% MRSZES FHILIFS
w197 RESISTOR METALFILM 1% MRS25 FHILIFS

R19e e RESISTOR METALFILM 1% MRS2Z2S FHILIFS
R19% 6K RESISTOR METALFILM 1% MRSZ2S FHILIFS
RZ200 220K RESISTOR METALFILM O.SW SFR1&6T FHILIFS
RZ201 Sak RESISTOR METALFILM O.SW SFR16T FHILIFS
R2032 138K RESISTOR METALFILM O.35W SFR16T FHILIFS
RZ203 12K RESISTOR METALFILM O.5W SFR1&T FHILIFS
R204 27k REGSISTOR METALFILM O.SW SFR16T FHILIFS
R20S 27k RESIGSTOR METALFILM O.3W SFR16T FHIILIFS
R2064 A47F RESISTOR METALFILM O.5W  SFR16T FHILIFS
R207 SR RESISTOR METALFILM 1% MRS2S FHILIFS
RZ0O8 2LES RESISTOR METALFILM 1% MRSZS FHILIFS
R20 EOEN RESISTOR METALFILM 17 MRS25 FHILLIFS
R21G 140 RESISTOR METALFILM 1% MRSZS FHILIFS
R211 21ED RESISTOR METALFILM 1% MRS25 FHILIFS
R212 7 Sy ISTOR METALFILM 14 MRS25 FHILIFS

Nal Lo

REZ1E RESISTOR METALFILM 17 MRS2S FHILIFS
RE14 47K RESISTOR METALFILM 1% MRSZS FHILIFS
RE1S AGEY RESISTOR METALFILM 17 MRSZ2S FHILIFS
RZ216 E1ES R METALFILM 17 MRSZES FHILIFS

e . METALFILM 1% MRS2S FHILIFS
RE1B 49KY R METALFILM 1% MRGS2S FHILIFS
o < METALFILM 1% MRS2S FHILIFS

METALFILM 1% MRSZS FHILIFS
METALFILM 1% MRSZS FHILIFS

METALFILM 1% MRSZS FHILIFS
C METALFILM 1% MRS2S FHIILLIFS
METALFILM 1% MRSES FHILIFS

FMETALFILM 17 MRS25 FHILIFS
SISTOR METALFILM 1% MRSZES FHILIFS
SISTOR METALFILR 1% MRSZS FHILTFS
SITGTOR METALFILM O035W SFR16T FHILIFS
Y ISTOR METALFILM O05W SFR16T FHILIFS

STOR METALFILM O05W SFR16T FHILIFS

S5TOR METALFILM O.5W SFR16T FHILLIFS
TOR METAZFTILM O, 5W SFR1&6T FHILLIFS
SISTOR METALFILM O.SW SFR1&6T FHIL.IFS
SISTOR FETALFILM O.3W SFR16T FHILIFS
31ISTOR METALFILM O.3W SFR16T FHILIFS
RESISTOR METALFILM ©O.3W SFR1&T FHILIFS
RESISTOR METALFILM O.3W SFR16T FHILIFS
RESISTOR METALFILM O.3W SFR16T FHILIFS
FESISTOR METALFILM O.5W SFR16T FHILIFS
RESISTCOR METALFILM O.35W SFR16T FHILIFS




REFDES . FUNCHO

R119
R120
R121

R122
R123
R1zZ4
R129
R1Z26
R127
R128

R145
R146&
R147
R146
R14%
R150

R153
F159
R160
F161

R162
163
F164
R16E

O

Fléés

R167

1k
447
4k7
18k
47k
417
47k
470K

DESCRIFTION

RESISTOR

RESISTOR

RESISTOR
RESISTOR

RESTSTOR
RESISTOR

FLvJ STOR

METALFILM
METALFILHM
METALFILM
METALFILM

< METALFILM
 METALFILM
. METALFILM

METALFILM
METALFILHM
METALFILM
METQLFILM
METALFILM

. METALF ILM

C METALFILM 0.

FOMETALFILM

FESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
REGSISTOR
RESISTOR
FESISTOR
RESISTOR
RESISTUOR
FRESISTOR
RESISTOR
RESISTOR
RESISTOR
FESISTOR
FFFIC[UH
ISTOR
RESTSTOR
RE TSTOF

hthﬂ[UF

RESTSTOR
RES[STOR

RS TS TOR
NOT UJLD

METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM

METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM

METALFILM O

METALFILM
METALFILM
METALFILM
METALFILM
METALFILM

'"Q_mETALPILM

METALFILM
METALFILM
METALFILM

{ HFTGLFIIH

METALFIL

L METALFTLM

OF METALFTILM
OF METALFILM

-:“- uqf(J'\
RESTISTOR
HOT USED
RESISTOR
RESISTOR
RESISTOR
SESTSTOR

METALF LM
METALFILM

METALFILM
METALFIILLM
METALLFILM
METALLFIILM

0.5
0.9W
0. 5W
0. 5W
[P
0. 9w
Q. 5W
0.5k
0.5
0L Sk
O.5W
0. 5u
QL5
SW
0.5
1%
1%
1%
1%
1%
1%
1%
1%
17
17
1%
17
1%
17
1%
17
17
1%
1%
17
17
0. 3W
0. 30
SW
0.5
D .S
1]
1.qw
.Sl
C) -S4
0. 5W
RIS
0.5W
0.5
0.5k

1%
17
17
A
1%

17
17
17
LA

SFECIFICATION

SFR16T
SFR1&T
SFR1&6T
SFR16T
SFR1&6T
SFR1&6T
SFR16T
SFR16T
SFR16T
SFR16T
SFR16T

SFR1L&T

SFR16T
SFR16T
SFR16T
MRS2S
MRSZS
MRSZG
MRSZ2S
MRSZ25
MR52S
MRS2S
MRS2S
‘“‘\9._\.J
MRSZS
MRSZ2S
MRSZ2S
MRSZS
MRS2S
MRS2S
MRS29
NRS:S
MRSZ2
MRSZS
MRSZ25S
MRSES
SFR16T
SFR16T
SFR1&6T
SFR16T
SFR16T
SFR14T
SFR16T
SFR16T
SFR16T
SFR16T
SFR1&T
SFR16T
SFR1&6T
SFR1HT

MRSES

MRSZS
MRS25

MRS25

MRES2S

MAMUFACTOR

FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFE

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFE
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FRILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILLIFS

“HILLIFS
FHILIFS

FHILIFS
FHILIFS
FHILIFS
FHILIFS



REFDES. FUNCMND

ROD8
RDST
RO&O
RO&

RO&Z
RO&Z
RO&A
ROOS
RO&E
RO&7
ROLE
RO&S
RO70
RO71
RO7E
RO7 A
RO74
RO79
RO7&
ROT77
RO7E
RO79
ROGO
ROOL
RrOEZ
ROBE
ROg4
ROBS
ROG6
ROS7
F“Du
RO37
ROFO
ROZ 1
ROF2
ROTE
RO94
ROP5
Ri97&
ROP7
ROGE
RO99

R10OY
R10&
R107
Lo
R1OY
Fi1d
111
117
R1i73
R114
F11S
R1164
R117
R118

a7E

1n|n
21
SEZE
BOE&
121K

- )

DESCRIFTION

RESISTOR
NOT USED
RES5TOR
SISTOR
ISTOR
RESISTOR
RESISTOR
NOT USED
RESISTOR
RESISTOR
RESISTOR

RESISTOM
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
ﬁbe%KDR
SISTOR
REFISTUR
RESIZSTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESIZTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESTSTOR
RESTISTOR
RESTISTOR
J'T(\

FE..‘D.[STUl
FRESTSTOR
I ESISTOR
I1STOR
1STOR
ISTOR
IS5TOR
ITSTOR
LS CF
fu10r

METALFILM

META&LFILM
METALFILM
METALFILM
METALFILM
METALFILH

METALFILM
METALF LM
METALFILM
MET“'FILM

HEIQLFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILH
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALF ILM

METALFILM O,

METALFILM
METALFILM
METALFILPM

METALFILH O.

METALFILM
METALFILM
METALFILM
METALFTLM

R OMETHLFILM

METALFTLM
METAILFILH
METALFILLM
METALFILM
METALFILM
METALLF ILM
METALFTLLM
METALFILM
METALLFILM
METALFILHM

DR METALF TIM

{ METALFILM
C METALFILM

METALFILM
METALFILM
METALFILH
METALFILM

0.35W

17
17
1%
1%
17

1%
17
1%
14
1%
1%
17
1%
1%
1%
1%
1%
1%
1%
1%
17
1%
17
14
1%
17
1%
1%
1%
0. 5W
.50
Sl
(W1
Lol
0.5
S5W
1%
1%
1%
1%
1%
1%
| 7.
1%
1%
17
1%

-/
S

1%
1%
17
1%
1%
1%
1%
17
A
0.3

SFECIFICATION

SFR16T

MRSZS
MRS2Z2S
Hl* I“"‘ir"
MRS2S

MRSZS

MRS2S

MRS2S
MRSZS
MRS2S
HFT““
MRS
NFS_J
MRSZS
MRSZS
MRSZ2S
MRS2S
MRSZS
MRSZ2S
MRS2S
MRSZ2S
MRS2S
MRS2S
MRSZ2S
MRS25
MRS:b
MRE
MFSQS

[y R N

MRSZ2S
MRSZ2S
SFR16T
SFR16T
SFR16T
SFR16T
SFR16T
SFR16T
SFR16T
MRS2S
MRSZS
MRS2S

MR
MREZS
MRSZS
MRS2S
MFShb

MRSZ2S
MRSZ2S
MRSES

MRS2S
MRS23S
NH'"‘
MRSZ
MFS:S
MRSZ2S
SFR16T

MANUFACTOR

FHILIFS

FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHIL.IFS

FHIL.IFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILLIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS
FHILIFS
FHILLIFS

FHILIFS
FHILIFS

FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHIILLIFS
FHILIFS
FHILIFS
FHILIFS
FHIILTFS
FHILIFS
FHILIFS
FHILIFS
FHILLIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS



REFDES. FUNCNO

L1
L2
L3

FOO1
ROOQZ
ROOE
ROO4
ROOS
FOO&
RiO07
ROO3
RGO
Frid1 o
[ZYS NS

RO14
RO1S
RG1&
RD17
RO18
RO19
ROZO
ROZ1
FORZ
RODT

e

rf\ 4.}

l ()’_\I..

PR

F\ (.) ‘-'.. \.J
RO27
FOZE

COIL
COTL
COTL

1M

DESCRIFTION

COIL HIGH CURRENT
COIL HIGH CURRENMNT

ZOTL

RIESISTOR
SISTOR
RESISTOR
FRESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RF%IQTDP
RESISTOR
EESIBTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

SISTOR

HIGH CURKENT

METALFILH
METALFILM
FOWER
FOWER
FOWER
FOWER
METALFILHM
METALFILM
METALFILM

METALFILM,

METALFILM
VARIAELE

METALFIL.M
METALFILLM
METALFILM
METALFILM
METALFILM
VARIAKLE

METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
VARTARLE

METALLFILM
METALFILM

C METALFILM

METALFILM
METALFILM

C VARTARLE

R METALFILM
IR METALF TLM

¢ METALFILM

~OMETALF ILN

1 VARIAR

R METALF H_H

C METALLF TLM

STSTOR METALFILM

¢ METALFILM
L VARIARLE

METALFILM
METALF TLM

TOR METALLFILM

STOR

TST0OR

- METALFILM

”QPIADLF

O !1L_l F«L_F- I th'
M

FalFTLm

*OMETALF LM

S 1S TOR
5 16T OR

< VARTARLLE

MiETALLF T
METALFTLM

¢ METALFILM

METALFILM
METALFILM
METALFILM
METALFILM

O, Sk
0. 5W

0.5W
0O.5W
0.9
0O.3W

0. 34

0.5
0.3
0.5k
0.SW
Q.5W

0.5
0. 5SW
0.5W
O.SW
0.5W

~
'

< Sl
Sk
S
SW
.Sl

-~
L]
'~
z

-
O
.

e
'

0.5k
O.3W
.Sl
O. Sk

0.5
0.8
Q. SW
Q.5W

ﬁ.ﬁb
( ).. .'v
QLS50

(PR

0. 5
0. 5W
G SW
0.5
Q.5W
0.5
LS

SFECIFICATION

SFR1&6T
SFR16T
CRZ7
CRZ7
CRZ7
CRZ7
SFR1&6T
SFR146T
SFR16T
SFR16T
SFR1&

ZE2IW-1-

SFR1&T
SFR16T
SFR16T
SFR16T
SFR16T
FR2EUW-1-
SFR16T
SFR16T
SFR16T
SFR16T
SFR16T

IEI2IW-1-

SFR16T
SFR16T
SFR16T
SFR1AT
SFR16T
SEZEW-1
SFR16T
SFR1A6T
SFR16T
SFR16T
EE2IW-1-
SFR16T
SFR16T
SFR16T
SFR16T

103

103

103

=103

103

SFR16T
SFRI&T
%FFIOT

-)I'F].h-l

-

)

16T
‘)F R1&6T

LFRl&
SFR1&T
SFR16T
SFR16T
SFR14T
SFR1&T
SFR1&T

'w‘]'_ 1 - 1' )

MAMUFACTOR

COMIMAS
COMINAS
COMINAS

FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILLIFS
FHILIFS
FHILIFS
FHILIFS
FHILLIFS
EOURNS
FHIL.IFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
BDURNS
FHIL.IFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
ROURNS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
BEOURNS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
BEOURNS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
BOLRMS
FHILIFS
FHILLIFS
FHILIFS
FHILIFS
BOURNS
FHILIFS

EHTLTES
FHIL [P
E”UPNN
HILIFS
}H1_1Fa
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS



REFDES. FUNIZNO

10N
1M1
1MT
100
10N
10N
1MI
iMI
1Ml
1M
TOO0N
1OQON
100
10N
1Ml
1M1
100N
1000
10N
10N
1MI
1M1
TGO
100N
100N
1OON
1OM
10N
1M1
17T
100N
100N
10N
10N
iMI
1MI
1 OO
1 Q0N
10N
10N
1M1
1M1
100N
100N
1000
100N
10M
10M
1T
1Ml
C1Aa7 1Y
1M1
1My
1+
1T
2 1MT
C17% 1M1
1Ml

C13E9
140
C141
C14z
C14=
C144
C1as
C14é4
147
cCir4ag
C149
C159
C151
Ci152

CL15E3E

154
C159
G156
c1s7

Ci38

{

DESCRIFTION

CARACITOR
CAPACITOR
CAFACITOR
CAFACITOR
CAFACITUR
CAFACITOR
CAPACITOR
CAFACITOR
CAPACITOR
CAPACITOR
CARPACITOR
CaraCITOR
CAPACITOR
CAPACTITOR
CAFACLTOR
CAaRacITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAPACITOR
CAPACITOR
CaFacITOR
CARACITOR
CAFPACITOR
CARPACITOR
CAFACITOR
CAFACLITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAPACITOR
CARACITOR
CAPACITOR
CARACITOR
CAFACITOR
CarACITOR
CAFACITOR
CARATITOR
CAFACITOR
CAPACITOR
CaFACITOR
CAFACITOR
CAPACITOR
CAFACITOR
CAFACITOR
CAFACITOR
ACITOR
CaFACITOR
CAFACTTOR
Caral I TOR
CaEa T TOR
AT TTOR
CaraCITOR
CAFACITOR
CAFACTTOR
CAFACITOR
CAFACITOR

DIODE

CERAMIC
TANTAL
TANTAL
CERAMIC
CERAMIC
CERAMIC
TAMNTAL
TANTAL.
TANTAL
TANTAL
FILM
FILM
CERAMIC
CERAMIC
TANTAL
TANTAL
FILM
FILM
CERAMIC
CERAMIC
TANTAL
TANTAL
FILM
FILM
FILH
FILM
CERAMIC
CERAMIC
TANTAL
TANTAL
FILM
FILM
CERAMIC
CERAMIC
TANTAL
TANTAL
FILM
FILM
CERAMIC
CERAMIC
TENTAL
TAMTAL
FILM
FILM
FILM
FILM
CERAMIT
CERAMIC
TANTALL
TANTAL.
TAMTAL
TEAMTAL
TANTAL
TAMTAL.
TANTAL
TANTAL
TANTAL
TANTAL

ZENER SVE

FLATE

FLATE
FLATE
FLLATE

FL.ATE
FLATE

FLATE
FLATE

FLLATE
FILLATE

FLATE
FLATE

FLATE
FLATE

FL-ATE
FLATE

SFECIFICATION

10N 2222629
IMICRO 25V

1IMICRO 5V

10N 2222629
1ON 2222

10N 22226279

IMICRO 25V
1MICRO =5V
1MICRO Z8V

1IMICRO 235V
100N MESR
100N ME
1ON 222
10N Z
IMICRO Z3Vv
1MICRO 25V
100N MESZ 63V
100N MESR2 &7V
10N 2222629
10N 2222629
1IMICRO 235V
IMICRO 35V
1OON - MESZ2 &3V
100N MESZ2 &EV
100N MESZ2 &3V
100N MES2 &3V
10N 22228629
10N 2222629
1MICRO =5V
1MICRO =5V
100N MESZE 63V
100N MESZE 63V
10N 2222629

10N 2222629

&IV

V)
A/

S HEN

NL MO
1629

1MICRO =5V
1MICRO =25V

100N MESZ &3V
100N MESZ 67V
10N 2RF26ZE9

10N 2222629

1MICRO ISV
IMICRO 23N
100N MESZ
100N MESZ
100N MESZ &3V
100N MESZ 63V
10N 2252629

PRt v P

&IV

&IV

1IMICRO =8

Ty

IMICRO =5V
IMICRO -
IMICRO =E
IMICRO =3V
IMICRO =5
1MICRO
IMICRO Z5Y
1IMICRO =35
IMICRO =5

ZFD V6

MANUFACTOR

FHILIFS
NEC

NEC
FHILIFS
FHILIFS
FHILIFS
NEC

NEC

NEC

NEC
WIkA
WiMA
FHILIFS
FHILIFS
MEC

NEC
WIMA
WIMA
FHILIFS
FHILIFS
NEC

NEC
WIMA
WIMS
WIMA
WiMa
FHILIFS
FHILIFS
NEC

NEC
WIME
WIMA
FHILIFS
FHILIFS
MEC

MNEC
WIMA
WIMA
FHILIFS
FHILIFS
NEC

MNEC
WIMS
WIMA
WIMA

S WIMA

FHILIFS
FHILIFS
NEC
NEC
NEC
NEL
MEC
NEC
NEC
NEC
NEC
MEC

FHILIFS



FEFDES . FUMCNO

Cobé 100N

Cos7 100N
CoSE
Co5e
CoO&EO
f“ﬁl

100N
1COM
1N
1MNO
1N
ANE
1MO
RROF
100N
1 OO
100N
130
100N
100N
SH1
Skt
Co77 IND
NI
SNE
1NG

L';- ‘;7 ,‘) [

Co70
Co71

Cogo
cogl

Coge
Co8z

coeg
cogs
CO8sH
cogy

cogs

1XS W2
1UHH
1 GOk
100k
1 OO

1”UH

CoR7
C“C'\.)

G351

Clnu
17
C1roe
109
Cri1a
(DR
c1i1z
C1t1a
C114
2115
Ciié

]uwh
1OK
100
100

DESCRIFTION

CaFaCITOR
CarFrACITOR
CAFACITOR
CArFACITOR
CAFPABCITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACTITOR
CaraCITOR
CAFACITOR
CAFPACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
:QPQCITOP

LHF \CITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CARFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACTTOR
CAFACITOR
CAFACITOR
CAFACTTOR
CQPQETTDR
C Ff] "
ca ITOR
xﬁth11ur
CAFACITOR
F“FH(ITDH
TR

NU[
NOT -
CAFACTTOR
CAFACTITOR
CaraCITOR
CAFACITOR
CaAFACITOR
CAFACTTOR

CAFACITOR CERAMIC FLATE

FILM
FILM
FILM 1%
FILM 1%
CERAMIC
FILM
FILM
CERAMIC
FILM 1%
FILM 1%
FILM 1%
FILM 1%
CERAMIC
FILM
FILM
FILM
FILM
FILM
FILM
FILM 1%
FILM 1%
FILM 1%
FILM 1%
FILM 1%
FILM 1%
CERAMIC
FIiLM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
CERAMIC
FIlM 17
FILM 1%
FILM 1%
FILM 1%
FILM 1%
FILM 1%
CERAGMIC PLATE
FILmM
FILmM
FILM
FILM
FILM 1%
FILM 1%
CERAMIC
FILM
FILmM

FLATE

FLATE

FLATE

FLLATE

FLATE

TAMTAIL
TANTAL
TAMTAL
FIlLM
CERAMIC
CERAMIC FLATE

FLATE

FLATE

SFECIFICATION

100N MESZ 63V
1OON MESZ 63V
2RRE-46E-B-4702
DRAR2-46T-8-1501
A=6E0-15471
100N MESZ 63V
100N MESZE 632V

1IN 2222629
~46T—B-1002
"6—1”01

L Yoo X Tan
POy

DADNID_AL

PPl )

IOON 3
100N MESZ
100N ME
100N ME
100N MESZ

100N MESZR éSv
2RR22-446£E-8-9102
ZR22-4LEZ-8-5102
2R222-446ZFZ-8-1002

2222
T:22—4w?~W"

2222463610032

2RR22-6T0-19471
100N MESZ &3V
100 MESZ 63IV
100N MESZ 63V
100N MESZ &IV
100N MESZ 62V
100N MESZE &3V
100N MESZ 63V
100N MES2 63V
IEF ONFO 683
-8-5102

"‘\"l"\"\ 1(6'-.."

I-8-1007

LOON MESZ 67V
100N MESZ
100N ME
100N MKSZ

2227 46T-8-4

PG E T 1

-
&HIEIY

10MICRKRO 1&VY
1OMICRO 16Y
1O0MICRO 16V

100M MESZ 63V
10N 2222629
1oM 2

10N 22226”9

2 OFHILIF

I-8-5102

MANUFACTOR

WIMA
WIMA
FHILIFS
FHILIFS
FHILIFS
WIMA
WIiMA
FHILIFS
FHILIFS
FHILIFS

C FHILIFS

fun
FHILIFS
PHILI?S
WIMA
WIMA
WIMA
WIMa
WIMA
WIMA
F”r|1”
FH LL
FHIL].

U‘J f.rJ U] UJ

FHILIFS
FHILIFS
FHILIFS
WIMA
WIMA
WIMA
WIMA
WIrMa
WIrA
WIMA
WIrMA
FHILIFS
FHILIFS
FHILIFS
FHILIFS

 FHILIPS

FHILIES
WIMA
WIMA
WIMa
WIMA
F.!IA..I I L 1 i.’":f?_
FHTL
FHILIFS
WIMA
WIFA

MEC

NEC

MEC
WIMA
FHILIFS
FHILI®S
FHILIFS



FARTSLIST SFECIFICATION FOR: 4991Z7
i**?**%*******Am***#%x****************Yﬁ**#*A*A******** SSCEOEESTRE S S SN

REFDES. FUNCNO DESCRIFTION SFECIFICATION MANUFA&CTOR

Cool S&HF CAFACITOR CERAMIC FLATE 56F NFO 6863 FHILIFS
Co0z S&F CAFACITOR CERAMIC FLATE SEF NFO 683 FHILIFS
COoz 10OGN CAFACITOR FILM 100N MESZ 63V WIMA
Coo4 100N CAFACITOR FILM 100N MESZ 63V WIMA
Coas 10N CAFACITOR FILM 100N MESZ &3V WIMA
Coos 100N CoFACITOR FILM 100N MESZE 63V WIM&
CoOQ7 1O0N CAFRACITOR FILM 100N MESZ 63V WIM&
Cooad 130N CAFACITOR FILM 1OON 5% 6EV WM&
Caog 100N CAFACITOR FILM 100N &N WIMA

Co10
Cottl
o1z
CO13
Col4
Cols
Colé
Coi7
C(-) 1 G

1CQ0ON
1l
1MI
1MI
1MI
1Mi
1M1
1M1
1Ml
1N

CAFACITOR
CAFACITOR
CAFACITOR
CQPQPTTDP
L 1—1|" ACITOR

AFACITOR
JHFQLI1DR
CAFACITOR
CAFGCITOR
CAFACITOR

FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
CERAMIC FLATE

100N P1} 5 =
1MICRO Mi<S2
1MICRO MESE &IV
IMICRO MESZ2 63V
IMICRO MESZ &3V
1MICRO MESZ &2V
1MICRO MESZE &3V
IMICRO MESZ 63V
1MICRO MESZ &3V
1IN ER222629

é“.{'l J

[

WIMA
WIMa
WIMS
WIMa
WIMA
WIMa
WIMA
WIMA
WIMS
FHILIFS

e

Coza
COZS

1N
NG
ING
1NO
2EOF
100N
100N
100N
100N
100N
100N
SN

A R
1NO
’-"‘f p
10 81|
100N

CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFACITOR
CAFSCITOR
CAFGCITOR
CAFACITOR
CAFACITOR
CAFACTITOR
CAFACITOR
CAFPACITOR
! ACTTOR

SITOR
FACTTOR
’Hf|1Uh

CEFACTITOR
CAFACTTOR
CAFACITOR
CAFACITOR
CHF ACITOR

CAFACTTOR

FILM 17
FILM 1%
FILM 1%
FILM 1%
CERAMIC
FILM
FILM
FILM
FILM
FILM
FILM
FILM 1%
FIee 1%
FILmM 1%
Frit 1%
Fiiim 1%

R LM

FILm
FILM

1%
1%
17

FIlM
FILm
FILM 1%

FILM 1%
FILM 1%
CERAMIC
FILM
FILM

FLATE

FLATE

FLATE

FL.LATE

[eZelole
ol al

1 t') [S1\}
100N
100N
100N

2::: —-4463-8-1002
- ! * FHILIFS
V2 PHILIFS

2o

—-446Z5-8-1002

19221

1,700

&)=

MESZ LIV
MESZ

6EV
&IV

100N

z 4@-"

100N
100M MESZ
100N
100N
1000
1 OORN =
100N MEg
100N MESZ
EEPONFO &
DAL -46)]
2 -4 &

Nlu;

2 ~ 4 by T

DADILT

PRy 50—

100N MESZR
100N MESZ

-8~

- ‘l‘ < ~:- - 8 - ] (_) f-::' ._'

MESZ2 63V
MEIEZ2 &3V
MES2 &3 '

8=
:1"

8-510%

& -"—8 S10%

-8-1002

19221
HEV
&IV

2 EHIL

FHILIFS
FHILIFS

FHILIFS
WIMA
b T MA
WIMA
W IMA
WIMA
BT M
FHILIFS

EHTLIFS
WIME
WIME&
WL
Wikra
T MA
WM&
BT IS
WA
FHIL TS
FHILIFS

T FPHILIFS

FHIL IS
FHILLIFS
FHILIFS
FHILIFS
FHILIFS
WIMA

WIM&



PARTSLIST SPECIFICATION FOR: 498564

REFDES.FUNCNO.

A6A1l

Cl1-12 10N

Jl D-15
J2 D-15
P1 10 POL
P2 10 POL
R1-24 150R
T1-4

DESCRIPTION

COMBINER/SEPARATOR MODULE
CAPACITOR CERAMIC PLATE

D CONNECTOR 15 FEMALE

D CONNECTOR 15 MALE

10 POSITION FEMALE

10 POSITION FEMALE
RESISTOR METALFILM 0.5W
TRANSFORMER 600 OHMS LINE

PARTSLIST SPECIFICATION FOR: 498580

REFDES .FUNCNO.

A6A1

Ci1-12 10N

J1 D-9

Jz2 D-15
P1 10 POL
P2 10 POL
R1-24 150R

DESCRIPTION

COMBINER/SEPARATOR MODULE
CAPACITOR CERAMIC PLATE
D CONNECTOR 9 FEMALE

D CONNECTOR 15 FEMALE

10 POSITION FEMALE

10 POSITION FEMALE
RESISTOR METALFILM 0.5W

SPECIFICATION

499137
2222629
CDF-15-L-SN
CDS-15-L-SN
90147-1210
90147-1210

" SFR16T

SPECIFICATION

499137
2222629
CDF-09-L-SN
CDF-15-L-SN
90147-1210
90147-1210
SFR16T

MANUFACTOR

DRA
PHILIPS
CONEC
CONEC
MOLEX
MOLEX
PHILIPS
DRA

MANUFACTOR

DRA
PHILIPS
CONEC
CONEC
MOLEX
MOLEX
PHILIPS



REFDES. FURCNG

uz7 TL.OGR
uz2g TLOBZ

Uze TLOBZ
UEO MF 10
Uzl MF 10
Uz MF 10
TLOES
TLOBZ
Uz MF 10
UZ6 MF 10
XBR08
WRA= TLOBZ
Uz TLOBZ
U40 MF 10
41 MF 10
U4z TLOBZ
U4z TLOSZ
Udd TLOS2
U4s MF 10
U4s MF 10
u47 MF 10
u48 TLOEZ
U4 TLOBR
Us0 MF 10
us1 MF 10

usz K2208
uss TLOg:

us4a TLOBZ
uss M 10
Usé MF 10
Us7 TLOSBZE

DESCRIFTION

DUAL OF AME
DUAL. OF AMF
DUAL. OF AMF
FILTER DUAL
FILTER DUAL
FILTER DUAL
DuAaL GF AMF
DUAL. OF AMF
FILTER DUAL
FILTER DUAL

. ANALOG MULTI

DUAL OF ARk
Dual OF AMF
FILTER DUAL
FILTER DUAL
DUAL. OF AMEF
DuUAL OF AMF
pUAL OF AMF
FILTER DUAL
FILTER DUAL
FILTER DUAL
DUAL. OF AMF
DUAL OF AMF
FILTER DUAL
FILTER DUAL

BIFET

BEIFET
SWITCHED CAFA
SWITCHED CAFA
SWITCHED CAFRA
BEIFET

EIFET

SWITCHED CAFA
SWITCHED CAFA
FLIER, MIXER
BIFET

BIFET
SWITCHED CARA
SWITCHED CAFA
EIFET

BIFET

BIFET
SWITCHED CAFA
SWITCHED CAFA
SWITCHED CAFA
BIFET

BEIFET
SWITCHED CAFA
SWITCHED CAFA

ANALOG MULTIFLIER,MIXER

npuaL OF AMF
DUAL OF aMF
FILTER DUAL
FILTER DUAL
DUAL OF AMF

BEIFET
BIFET
SWITCHED CAFA
SWITCHED CAFA
BIFET

Y1 6. 144MHZ CRYSTAL AT ZOFF

SFECIFICATION

TLO82
TLOB2
TLOBZ
MF10O
MF10
MF1O
TLOSZ
TLO82
MF10
MF10
(2208
TLOB2
TLOBZ
MF10
MF10
TLO82
TLOBZ2
TLOBZ
MF10
MF10
MF10
TLOEZ2
TLOBZ2
MF1GO
MF10
X2208
TLO8Z
TLOBZ2
MF10
MF1O
TLOBZ

& 144MHZ

MANUF AC TOR

INST
=4 INST
TEXAHS INST
MAxXIM
MAXTIM
MAXIM
TEXAS INST
TEXAS INST
MAXIM
MAXIM
EXAR
TELAS INST
TEXAS INST
MAXTH
MAXIM
TEXAS INST
TEXAS INST
TEXAS INST
MAXIM
MEXIM
MiaXIM
TEXAS INST
TEXAS INST
MAXIM
MAXIM
EXAR
TEXAS INST
TEXAS INST
MAXTIM
MAXIM
TEXAS IMST

COMIMNAS



REFDES. FUNCND

ZOEAL
1408

K256

R2S7

RZ2&E

DR20K
1Ok
10k
1Ok
1M
1
1M
imM

TAHCADED

LM LET
FELD
TG

78OS

TLOg:2

TLOY2

TL2g:2

DESCRIFT

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESTSTOR
RESISTOR
RESTSTOR
ISTOR
SISTOR
RESISTOR
RESISTOR

EGISTOR
RESISTOR
RESTISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

REGISTOR
REGISTOR
RESISTOR
RESISTOR
REE

rOR

RESISTOR
RESISTOR

TON

METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFIILLM
METALFILM
METALFILM
METALFILM

METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALFILM
METALF M
METALFILM
METALFILM
METALFILHM
METALFILM
METALFILM

¢ METALFILM
T METALFILM

VARIABLE
METALFILM
VARTARLE

0. 5W
0. 5W
0. 5W
1%
1%
1%
17
1%
17
1%
17
i%
17
1%
1%
1%
1%
1%
17
1%
1%
1%
1%
0. 50
0. 5W
0.5
0. 5W
0. 50
0.5W
0, 50

0,50

14
DUAL.
SYNMNC
Guan
SYNC
SYRC
oauaDbD

SYNO

DAl
DUAL
DUAL
DUAL
DUAL
DUAL
nDuAaL

VOLTAGE
YOL TAGE

STALGE

9]

5E
OF
OF
oF
oF
oF
oF
OF

- REGULLATOR
o REGULATOR

COUNTER OSCTLL
TYFE FLIF-FLOF

EIT BINARY COUNTER
INFUT EXCL OR GATE
BEIT BIMARY COUNTER
BIT BINARY COUNTER
INFUT EXACL OR GATE
BIT BINARY COUNTER
+12V

— 12V
_|.5'j

S
Y

UL ATOR
SULATOR
CEULATOR

SULATOR —~3V

[
5

FEGUILLATOR +5Y
ILATOR 54

SUL.ATOR
HUILATOR
REGUL.ATOR
AMF BIFET
AMP BIFET
AMP RIFET
AMF BIFET
AMEP BIFET
AMF BIFET
AMF BIFET

+ 5NV
[+t }
Ay

FRCAY
¥

SFECIFICATION

SFR16T
SFR16T
SFR16T
MRS2S
MRS2S
MRSZS
MRS2S
MRS2S
MRS2S
MRSZE
MRSZS
MRSZS
MRSZS
MRSZS

MRS2S
MRS25
MRS25
MRSZ25
MRSZS
MRS2S
MRSZS
MRSZ2S
SFR16T
SFR16T
SFR16T
SFR1&6T
SFR16T
SFR16T
SFR1&6T
TEREW-1-105
SFR16T

EE2TW-1-1035

74HCA060
CD401T
7AHC167
74HCBS
TAHC1&T
TAHC16T
74HCEE
7AHC167
78172
7912
7805
7905
7805
7505
7805

7

TLOBZE
TLOBZ
TLOGZ
TLOBZ
TLOBZ
TLOBZ
TLOBZ

MANUFACTOR

FHILLIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
FHILIFS
BOURMES

FHILIFS
BOURNS

RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA
MOTOROLA
MOTOROLA
MUOTORDILZA
MOTORDLS
MOTOROLLA
MOTORGL&
MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA
O A

TEXAS
TEXAS
TEXAS
TEXAS
TEXAS

INST
INST

INST



	img001
	img003
	img005
	img007
	img009
	img010
	img011
	img012
	img013
	img014
	img015
	img016
	img017
	img018
	img019
	img020
	img021
	img023
	img025
	img026
	img027
	img028
	img029
	img030
	img031
	img032
	img033
	img034

