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This second prinfing of the R8/R8E Service manual contains updates to the following assemblies as noted. A keypad switch
matrix diagram is also added (page 52).

REF PART NUM DESCRIPTION
1) FRONT END BOARD
ADDITIONS
R184 5.6K 3220215 RES C. FILM 6.6K, 5%, 1/4W
C258 12pF CHIP 3167507 CAP CHIP 12pF NPO 0805
DELETIONS
R134 4.7K 3220210 RES C. FILM 4.7K, 5%, 1/4W
R165 4.7M 3220370 RES C. FILM 4.7M, 5%, 1/4W
CR122 1N4148 3220090 DIODE, SILICON
L130 2510082 INDUCTOR, TOROID RLD DWG B4007-46
L131 35624119 COIL. VAR 0.80pH 7MM RLD DWG B8048-4
L132 3524119 COIL, VAR 0.80pH 7MM RLD DWG B8048-4
C160 4-20pF 3205207 CAP VAR TRIMMER
C163 9pF CHIP 3166144 CAP CHIP 9pF NPO 0805
C165 9pF CHIP 3166144 CAP CHIP 9pF NPO 0805
C161 .001uF 3151405 CAP AXIAL .001MF 10% Y5P
CHANGES
R143 10K (WAS 6.8K) 3220235 RES C. FILM 10K, 5%, 1/4W
R135 TM (WAS 100K) 3220355 RES C. FILM 1 MEG, 5%, 1/4W
L138 2510103 (WAS 2510082)
L140 2510104 (WAS 2510022)
C162 2.2pF (WAS 3.9pF) 3166136 CAP CHIP 2.2pF 50V 0805
C164 2.2pF (WAS 3.9pF) 3166136 CAP CHIP 2.2pF 50V 0805
R173 270 (WAS 390) 3220085 RES C. FILM 270, 5%, 1/4W
Q102 35K81 (WAS 3N204) 3030286 TRANSISTOR DUAL GATE MOSFET 35K81
2) 2ND IF/AUDIO BOARD
ADDITIONS
C361 .01uF 3161515 CAP AXIAL .0TMF 20% Y5P
SHIELD 4560254 SHIELD POT CORE RLD DWG B8297
R384 3220330 RES C, FILM 220K, 5%, 1/4W
R385 3220145 RES C. FILM 820, 5%, 1/4W
R386 3220350 RES C. FILM 680K, 5%, 1/4W
R387 3220315 RES C. FILM 100K, 5%, 1/4W
C359 3151259 CAP AXIAL 220Pf, 10%, Y5P
C360 31561406 CAP AXIAL .001MF, 10%, Y5P
DELETIONS
C291 91pF, 3151050 CAP AXIAL 91pF, 2%, NPO
CHANGES
R327 5.1K (WAS 6.8K) 3220212 - RES C. FILM 5.1K, 5%, 1/4W
R345 2.2K (WAS 3.3K) 3220190 RES C. FILM 2.2K, 5%, 1/4W
R375 120K (WAS 180K) 3220317 RES C. FILM 120K, 5%, 1/4W
R387 100K (WAS 150K) 3220315 RES C. FILM 100K, 5%. 1/4W
C257 68pF (WAS 100pF) 3150900 CAP AXIAL 68pF, 2%, NPO
3) SYNTHESIZER BOARD
ADDITIONS
R405 220 3220075 RES C. FILM 220 OHM, 5%, 1/4W
RA06220 3220075 RES C. FILM 220 OHM, §% 1/4W
C418 56pF NPO 3150896 CAP AXIAL 56pF, 5%, NPO
DELETIONS
R407 10K 3220235 RES C. FILM 10k, 5%, 1/4W
CHANGES
U106 VERSION 12 SOFTWARE 4671318 1.C. 27256 E PROM W/VERSION 12 R8 SOFTWARE
R348 10K POT (WAS 20K) 3260664 RES VAR PT 10V 10K



SAFETY INSTRUCTIONS

SAFETY PRECAUTION

WARNING: Service should not be attempted by anyone
unfamiliar with the necessary precautions on this unit.

The following are the necessary precautions to be ob-
served before servicing this chassis.

1. When replacing a chassis in the cabinet, always be
certain that all the protective devices are put back in
place. Examples of these items are: non-metallic control
knobs, insulating covers, shields, and isolation resistor-
capacitor networks efc.

2. Beforereturning the setto the customer, always perform
an AC leakage current check on the exposed metallic
parts of the cabinet, as well as antennas, ferminals, screw-
heads, metal overtlays, control shafts etc. Be sure the setis
safe to operate without danger of electric shock. Plug the
AC line cord directly info the 120V AC outlet (do notuse a
line isolation fransformer during this check). Use an AC
voltmeter having 5000 ohms per volt or more sensitivity in
the following manner:

Connect a 1500 ohm, 10 watt resistor, paralleled by a 0.15
mF. AC type capacitor, between a known good earth
ground (water pipe, conduit, etc.) and the exposed metalic
parts, one at a time. Measure the AC voltage across the
combination of 1500 ohms resistor and 0.15 mF capacitor,
reverse the AC plug af the AC outlet and repeat AC
voltage measurements for each exposed metallic part,
Voltage measured must not exceed 0.3 volts RMS. This
coiresponds to 0.2 milliamp AC. Any value exceeding this
limit constitutes a potential shock hazard and must be
corrected immediately.

AC VOLTMETER
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= A l Place this probe on
Good Earth ground each exposed

such as a water pipe, 1500 ochm metaliic part.
conduit, etc. 10 watt
PRODUCT SAFETY NOTICE

Many electrical and mechanical parts in this chassis have
special safety-related characteristics. These characteris-
tics are often passed unnoticed by avisualinspection and
the protection afforded by them cannot necessarily be
obtdined by using replacement components rated for
higher voltage, wattage, etc. Replacement parts with
these safety characteristics are identified in this manual
and are shaded on the schematics,

Before replacing any of these components, read the parts
list in this manual carefully. The use of substitute replace-
ment parts which do not have the same safety character-
istics as specified in the parts list may create shock, fire, or
other hazards.

BEFORE ATTEMPTING SERVICE

CAUTION: UNPLUG RECEIVER'S POWER CORD BEFORE PLUGGING IN CABLES ON PRINTED
CIRCUIT BOARDS AND OTHER COMPONENTS, THEN DOUBLE CHECK FOR CORRECT CABLE

POSITIONING BEFORE APPLYING POWER.

EVEN A MOMENTARY IMPROPER CABLE CONNECTION TO PRINTED CIRCUIT BOARDS OR
OTHER COMPONENTS CAN CAUSE WIDE SPREAD DAMAGE TO INTEGRATED CIRCUITS AND
DISCRETE COMPONENTS. NOTE: CABLES ARE NOTKEYED INALL CASES TO PREVENTIMPROPER

INSERTION.

POWER MUST BE DISCONNECTED FROM RECEIVER'S POWER CORD TO PREVENT POSSIBLE
DAMAGE WHEN INSERTING CABLES SINCE MANY CIRCUITS REMAIN OPERATIVE WHEN THE
POWERBUTTONIS*OFF." ALWAYS DOUBLE CHECKFOR CORRECT CABLE POSITIONING BEFORE

APPLYING POWER.
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USING THE R8/R8E SERVICE MANUAL

This manual is divided into several sections for clarity and
ease of use. Each major sectionis written with the assump-
tion that the preceeding portions of the manual have
been read and understood by the user.

Section 1isintroductory in nature, and provides a general
discussion of operating theory and module location.

Section 2 contains complete information on each func-
fional element of the R8/R8E. Thisinformation includes de-
tailed circuit description, parts list, component location
and schematic diagram. This section of the manual is
divided by magjor functional element such as circuitboard,
module chassis, etc. for the purpose of rapid circuit,
component and problem identification.

Section 3 is a complete dlignment procedure for the R8/
R8E. and includes test equipment requirements/recom-
mendations and test point locations.

Section 4 includes a completfe description of any avail-
able R8/R8E accessories, including circuit descriptions,
pictorials and schematics,

LOCATING A MALFUNCTION

The design of the R8/R8E permits access to the Synthesizer
board by removing only the bottom cover of the receiver,
The Synthesizer board contains all the reference frequency
generdation and the entire microprocessor/digital control
of the receliver. The Front End board is accessible by
removing the top cover of the receiver. The Front End
board contains all circuitry that converts the input signal to
the 50 KHz IF prior to the main selectivity and audio
detection. The FM defection circuitry is also contained on
thisboard. The 2ndIF/Audio boardislocatedimmediately
below the Front End board. Itis accessible by securing the
Front End board in a vertical position near the rear of the
R8/R8E by positioning the routed tabs onthe boardinto the
slots provided on the top surface of the rear panel metal
chassis. Note that cabling fo the Front End board is
designed to pemit full electrical operation of the R8/R8E
with the board temporarily positioned vertically. The Front
Panelboard is accessible by hinging the front panel down
by removdal of the top two screws securing the panel fo the
subpanel and loosening the lower two screws. Intercon-
nection from board to board or control-to-board is with
use of either flexible ribbon cable or flexible wire cable. RF
signal interconnects are accomplished using coaxial pin
and shield cables that mate to aboard mounted coaxial
connector at each termination end. Thus boards can be
removed for part replacement if necessary and easily
replaced for testing.

The first step in troubleshooting the R8/R8E should be isola-
tion of the malfunction fo the major board level. Refer to
the “Generdlized Theory of Operation Section” for a gen-
eral discussion of theory of operation and determine which
circuit board and specific section of that board would
cause the problem at hand. In most cases, the problem
will involve only one of the four major boards.

Once the problem has been isolated, refer to the appro-
priate portion of Section 2 for a full scale description of the
circuit.



GENERALIZED THEORY OF OPERATION

Recelver Section

incoming signals from antenna 1, antenna 2, and con-
verter receptacles are first routed through the antenna
switch module. The 80/500 Ohm antenna 2 input is matched
with a 9: 1 fransformer prior fo being routed o the antenna
switch module.

The output of this module is followed by a selectable at-
tenuator providing 10 dB of attenuation when enabled.

The signal is then sent to a 9 band, pin diode switched.
bandpdss filter network.

The bandpass filter output is routed through a selectable
preamplifier providing a nominal 10 dB of gain when
enabled. The output of the preamp is then supplied fo a
master lowpass filter which serves fo aftenuate signals
above 30 MHz. The signal is then mixed with the 45.1-75
MHz 1stlocdl oscillator (LO) to create a 45 MHz 1stinferme-
diate frequency (IF) signal. Conversionis accomplished by
a standard-level, double-balanced mixer (DBM) to pro-
vide wide dynamic range. The output of the DBM is then
amplified by alow-noise, high dynamic range junction FET
amplifier to insure proper recelver sensitivity. This stage is
followed by a 4-pole, monolithic 45 MHz crystal filter. The
purpose of this filter is to attenuate signals more than + 6
KHz removed from the 45 MHz IF center frequency, thus
protectingtheremaining stages of thereceiverfromstrong
adjacent signals yet permitting sufficient bandwidth for
proper narrow-band FM reception. In this manner, opti-
mum receiver dynamic range is preserved while providing
proper sensifivity.

The output of the crystal filter is then split between the FM
detector circuitry and the remaining 45 MHz IF circuitry.

When the FM mode Is operational, the 45 MHz 1st IF signail
is demodulated by a dual conversion FM detector inte-
grated circuit. The detected RF level is used to control an
audiosquelchgate. Therecovered audioisroutedthrough
the squelch gate o the audio amplifier stage.

In the remaining AM, CW, RTTY, L3B. and USB modes, the
signal is amplified by a tuned. dual-gate FET amplifier to
which automatic gain control (AGC) voltage is also ap-
plied. The oufput of this amplifier stage is thenrouted to the
image reject mixer (IRM) which converts the 45 MHz 1st IF
frequency to the 50 KHz 2nd IF frequency while simultane-
ously helping to further suppress the image response at-
tenuation provided by the crystalfiiter. The IRM uses 0 45.05
MHz +/- 3 KHz LO frequency to accomplish the conversion
of the 45 MHz IF signal to the 50 KHz 2nd IF signal.

The 50 KHz 2nd IF signatl Is then applied to the main IF
circuitry. The first stage of the IF is a dual-gate FET to which
AGC voltage is applied. The output of this amplifier is
routed fo the noise blanker circuit. When activated, the
noise blanker acts on short duration noise pulses removing
them before they reach the 50 KHz bandpass filters which

would cause the pulses fo be stretched thus rendering
the blanker ineffective.

Following the noise blanker is the first of two 4-pole
bandpass filtter networks which provide acascaded 8-
pole response. An amplifier between the first 4-pole
and second 4-pole provides another stage of AGC
controlled gadin as well as impedance matching for
the filter sections. The two filter networks are electroni-
cdlly switched to provide the 6.0, 4.0,2.3, 1.8, and 0.5
KHz if bandwidths. Following the IF selectivity, the sig-
nalis further amplified by one last dual-gate FET which
is also AGC controlled, before being demodulated ei-
ther by a product detector for USB, LSB, CW, RTTY, and
AM or an AM synchronous detector. The product
detector utllizes a locally generated 50 KHz beat fre-
quency osclllator (BFO) carrier that tracks with the 2nd
LO. The synchronous detector generates a synthe-
sized 50 KHz carrier that is locked to the received AM
carrier. The foop time constant is sufficiently fong to
maintain the 50 KHz carrier during periods when the
received AM signal fades.

Once detected, the recovered audio isrouted to the
noise blanker. As noise bursts are detected on the 50
KHz IF signal, the IF signal is turned off for the duration
of the pulse. The audio is routed through the noise
blanker so that the audio signal level is held at a
constant level for the duration of the nolise pulse. The
audio is then applied to a tfone control circuit which
provides +10dB of bass boost and bass cut as the front
panel tone controlisrotated to its extremes. Following
the tone control, the audio is applied to the noich.
circult, Audio frequencies from 500 Hz to 5 KHz are
nulled by summing the audio with a 180° phase shifted
and bandpassed-audio signal. The notch is disabled
by turning off the bandpass filter section of the circuit.

Following the tone and notch circuits, the audio is
routed to the squelch gate. The squelchreference for
allmodes (including FM) is the buffered AGC fine with
the squelch trip point set via the front panel squelch
control,

The unsquelched audio is then sent to a buffer and 5
KHzlowpass filter. From this point audioisrouted to two
buffered line audio outputs and dlso to the volume
control which feeds the audio power amplifier for the
speaker. The outpuf of the power amplifier passes
through the headphone jack before switching be-
fween the Internal and/or extemnal speaker(s).

AGCvoltage, developed prior to the demodulation, is
used to control the gain of the IF stages. The same
AGC signdl is used to drive the S-meter circuit to
provide accurate received signd sirength indication.
AGC decay time constants are electronicdlly selected
by front panel and microprocessor control.



FREQUENCY CONTROL

The R8/R8E features synthesizer control of the received fre-
quency. This dllows the receiver fo cover a wide fre-
quency range without the use of range crystals or other
frequency determining elements.

The reference for the synthesizer is generated by a 35 MHz
crystal oscillator on the synthesizer board. Thisreferenceis
used by each of three nested phase locked loops which
operate over the range of 45.1 - 75.0 MHz to provide « first
local oscillator signal. When this firstlocal oscillator output
is mixed with 100 KHz (150 KHz for R8E) to 30 MHz incoming
signals, the result is a 45 MHz 1st IF frequency. Additionally,
the 35 MHz reference is used in each loop to mix or
franslate signals fo the appropriate frequencies. Inthe PLL
1loop, the 35 MHzreference is used fo translate the ouput
of the PLL 2 loop from 6.0 MHz to 41.0 MHz. Similarly, the 35
MHzreferenceis doubledto produce 70 MHz whichis used
in PLL 2 and PLL 3 loops to translate signals. The 35 MHz
reference is also divided by 10 to produce a 3.5 MHz
reference for the optional VHF Converter board.,

The three phase locked loops are nested such that the
inner most loop (PLL 3) provides a reference signal to the
middle loop (PLL 2). The middle loop in tum provides a
reference signal to the outer loop (PLL 1). The inner loop
voltage controlled oscilllator is divided by 10 from a fre-
quency of approximately 65 MHz to 6.5 MHZ. This 6.5 MHz
signalisusedtolock PLL2 on frequency. A 1KHz frequency
step change at 65 MHz becomes a 100 Hz step at 6.5 MHz
and the PLL 2 voltage confrolled oscillator will change by
100 Hz.

In similar fashion, the PLL 2 voltage controlled oscillator
outputis divided by 10 from a frequency of approximately
60 MHz o 6.0 MHz. This 6.0 MHz signal is used to lock PLL 1
on frequency. A 10KHz frequency step change at 60 MHz
becomes a 1 KHz step at 6.0 MHz and the PLL 1 voltage
conirolled osclllator will change by 1 KHz. A frequency
step change of 1 KHzin PLL 3 is fracked out, in turn by PLL
2 and then by PLL 1. Thus a 1 KHz frequency step in PLL 3
becomesa 100Hzstepin PLL2 and a 10Hzstepin PLL 1, the
desired minimum frequency step size of the synthesizer
output,

Synthesizer load numbers are generated by the micropro-
cessor and sent to each of the three synthesizerloops. The
load number is recdlculated each time the frequency is
changed, either by the front panel keyboard or the main
tuning wheel digital encoder. The programmable divider
value *N* is thus determined for each synthesizer loop. To
cover the range of 45.1 - 75.0 MHz, four individual voltage
controlled oscillators actudlly comprise VCO 1. The re-
spective oscillator ranges are as follows: 45.10000 to
52.49999 MHz, 52.50000 to 59.99999 MHz, 60.00000 to 66.99999
MHz and 67.00000 fo 75.00000 MHz. The microprocessor
and related circuitry uniquely selects the proper oscillator
from one of the four individual oscillators. Within software,
the information corresponding to the operating frequency
of the receiver is generated and sent to the front panel
LCD display.

The passband tuning controlis connected to 0 22.525 MHz
voltage confrolled crystal oscillator (VCXQ) which is doubled
to produce 45,05 MHz. This oscillator is conirolled by the
front panel PASSBAND OFFSET conirol and microprocessor
digital fo analog conversion control which permits manual
override of the automatic passband offsets by mode. Al-
though this oscillator is crystal controlled, it is designed to
allow its frequency to be moved over a limited range
(approximately + 3 KHz) centered on 45.05 MHz. The 45.05
MHz output is used as the injection for the image reject
mixer (IRM) on the Front End board which converts the 45
MHz Tsf IF signal fo the 50 KHz 2nd IF frequency.

The 45.05 MHz oscillator is dlso mixed with the 35 MHz
reference oscillator to produce a 10.05 MHz signal whichs
used as one inpuf to a digital mixer, The 35 MHzreference
oscillator is divided by 7 to produce a 5 MHz reference
which is used as the second input to the digital mixer. The
resultant output of the mixer is a 50 KHz IF signal that tunes
+ 3 KHz in step with the 45.05 MHz 2nd mixer injection. This
50 KHz signal Is used as the BFO to the AM and $SB product
detector. Since the 45.05 MHz oscillatoris used asthe mixer
injection which produces the 50 KHz IF signal and BFO, the
45.05 MHz output can be moved in frequency without
changing the recsiver operating frequency. Therefore, as
the 50 KHz BFO is changed (by changing the PASSBAND
OFFSET control voltage), the 45.05 MHz injection signal fo
the IRMis changed by an equal amount. This allows the 50
KHz2nd IF signal to be positioned anywhere within a + 3KHz
range withrespectto the passband of two cascaded four-
pole 50 KHz bandpass filters on the 2nd IF/Audio board
while the receiver remains tuned to the incoming signal.
This technique provides the PASSBAND OFFSET.



INTERCONNECT DRAWING PARTS LIST

MISCELLANEOUS CHASSIS PARTS

DESCRIPTION

REF PART NUM DESCRIPTION PART NUMBER

D1 3080034 DISPLAY, LCD 3372503 JUMPER 2-CIRCUIT SHUNT
DS1 3470004 LAMP NEON #NE-2E/A9A 3390009 FOOT SET

El 3260008 ENCODER WHEEL #600-128 3450001 KNOB TUNING

F1 3420127 2A SLO-BLO FUSE 3450002 KNOB SMALL BOTTOM

F2 3420258  T400mA FUSE 3450003 KNOB SMALL TOP TAPERED
J1 3281024 JACKPHONE #YKB21-5006 3473200 LENS (DIFFUSER) LCD LGT,
J2 3280011 UHF SO-239 CONNECTOR 3474200 REFLECTOR LGHT.HOUSING
J3 3280011 UHF SO-239 CONNECTOR 3476001 HOUSING (BOX) LCD UGHT (HALF)
J7 3301264 2P QUICKCONNECT 3712007 CORD., LINE 18/2 76"

KBD1 2055167 8 DIG.KEYBRD-PAD ASSY 38561290 OWNER’S MANUAL

KBD2 2055168 18 DIG.KEYBRD-PAD ASSY 4440595 REAR PANEL SCREENED
MTRT 3581010 "§" METER 4445109 SCREENED FRONT PANEL
R1 3260005 RES VAR AF/RF GAIN 3K/10K 4807518 COVER, TOP BLK VINYL

R2 3260006 RES VAR PBT/SQUEL. 10K/10K 4807550 COVER, BOTTOM

R3 3260007 RES VAR TONE/NOTCH 100K

R4 3220055 RES C.FILM 100 OHM 5% 1/4W
RS 3220055 RES C.FILM 100 OHM 5% 1/4W
R6 3220075 RES C.FILM 220 OHM 5% 1/4W

R7 3220215 RES C.FILM 5.6 K 5% 1/4W
RO 3250409 RES COMP 4.7 MEG 10% 1/2W
S1 3670550  SW.VOLT.SELECT #J-R1025-01

SPK1 3640035 SPEAKER 4-OHM #C100K22MO111
T 3690388 POWER XFMR R8
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FRONT END BOARD THEORY OF OPERATION

Incoming signals from the ANT 1 and the converter an-
tenna receptacles are first routed through the antenna
switching circuitry consisting of relay RL103 and RL101. ANT
2 is first routed through a 9:1 impedance matching trans-
former, then to RL103. ANT 1 is selected when both RL101
and RL103 are in the off state. When ANT 2 is selected by
the user via the front panel controls, RL103 is energized by
Q108 and its associated circuifry. When the converter an-
tennais selected RL101 is energized by Q107 and ifs asso-
ciated circuitry. Both Q107 and Q108 receive their control
signals from the microprocessor/synthesizer board via the
connector P107.

The signal is then sent through a selectable attenuator
whichis formed by RL102. R163 and R172. When RL102 isin
the off state the attenuatoris bypassed. When the attenu-
atorisselected acontrolsignalis sent to Q109 (via connec-
tor P107) which energizes RL102 inserting R163 and R172
into the signal path forming aresistive pad providing 10 dB
of aftenuation. The signalis sent through a 9:1impedance
matching fransformer before reaching the bandpass fil-
ters. The signalis thenroutedthrough 1 of 9bandpassfilters.

The cuftoff frequencies of each filter is as follows:

0-0.5 MHz
0.5-1.5 MHz
1.5-2.56 MHz
2.5-4.0 MHz
4.0-7.5 MHz
7.5-10.5 MHz
10.5-16 MHz
156-22 MHz
22-30 MHz

Each bandpass filter has a set of PIN diodes that are
normally reversed biased unless the filter is selected. The
appropriate filter is automatically selected dependant on
the displayed frequency. Thisis accomplished when U102
(74L5145) receives data from the microprocessor (via con-
nector P107) and selects the appropriate filter by turning
on one of its outputs which in furn removes the reverse bias
voltage on the selected filter's pin diodes dllowing the
signal fo pass. Following the bandpass filter, the signal is
applied to a selectable preampilifier consisting of relay
RL100, Q105 (2N6109) and its related circuitry. RL100 is
confrolled by Q106 and when energized Q105 provides 10
dB of gain when selected.

The preamplifier output is sent through the master low pass
before reaching the input of the first mixer. The master low
pass filter consists of the following components, C209,
C220,€¢221,C222,C223,C224,C225,L164,L165, and L166.

At the first mixer the incoming signal is mixed with the
output of the synthesizer VCO to create a 45 MHz interme-
diate frequency (IF) signal. The conversion is accom-
plished by a standard level, double-balanced mixer to
provide a high dynamic range. The output of the mixer is
amplified by Q104 (J310) alow noise, high dynamic range
J-fet ampilifier to insure adequate receiver sensitivity. This
stage is tunable by adjusting the variable capacitor C197.
The output is connected to L140 a matching fransformer
which passes the signal to the input of the 45 MHz crystal
filter section whichis composed of the following elements:
C258, C162, C164, XF100, and XF101. After leaving the
crystdl filter section the signal passes thréugh a capacitive
matching network formed by C178, C179, and L138. The
networkis funed by C178 and C179. After this the signalis
divided info two parts, with part going to a J-Fet ampilifier
Q103 (J310) preceding the FM detector circuitry and the
other part fo Q102 an *AGC'd" dual gate mosfet amplifier
circuitwhichisfollowedby theimage reject mixer circuitry.

The FM defectoris comprised of the U100 (MC3362) and its
accompanying circuitry, U 100 is basically a complete
narrowband FM receiver which provides recovered FM
audio and an RSSI (Received Signal Strength Indicator)
output both of which are sent to the 2nd IF/Audio board.

Afterleaving Q 102, the 45 MHz IF enters the Image Reject
Mixer circuit (IRM). The IRM provides protection from the
unwanted image frequency as well as providing the 50
KHz 2nd IF frequency. The IRM is composed of 4 circuit
elements: the 45 MHz 90 deg. divider formed by L146,1147,
L166.L157, C189,C190, C208,C188, C191 and R140; the 0
deg. divider formed by R160, R161 and R162; the 50 KHz 90
deg. divider formed by L169,L170,L171,L172, C 232, C233,
C234, C241, C242 and R165; (2) double balanced mixers
M1 and M2,






FRONT END BOARD PARTS LIST

REF  PARTNUM  DESCRIPTION REF  PARTNUM  DESCRIPTION
C162 3166135  CAP CHIP 2.2PF 50V 0805
g}g? 3}2}3;‘3 gﬁf; g,;.zf 2“;5 S?\]/Oo, 5P Cl64 3166136  CAP CHIP 2.2PF 50V 0805
CAP FILM .00 %
g}gg 2133813 CAP FILM .00: g}gg& 2% Cl66 3151515  CAP AXIAL .01 MEF 20% Y5P
104 3151648  GAPAX .10 MF 50V Cl168 3151065 CAP AXIAL 100 PF 5% GP
C105 3180109 CAPELECTIRO 22@25 20% C169 3180550  CAP AXIAL20.0 PF 5% NPO
Cl106 3151259  CAP AXIAL 220 PF 10% Y5P C170 3150550  CAP AXIAL 20.0 PF 5% NPO
C107 3151259  CAP AXIAL 220 PF 10% Y5P C171 3151515 CAP AXIAL .01 MF 20% Y5P
G108 3151345  GAP AXIAL 470 PF 10% V5P C172 3180109 CAPELECTRO 22@25 20%
G109 3151515 GAPAXIAL .O1 MF 20% Y5P C174 3205207 CAPVARTRIMMER 4-20 PF
c110 3151345 CAP AXIAL 470 PF 10% Y5P C175 3151040 CAP AXIAL 82.0 PF 5% N750
C111 3151345 CAP AXIAL 470 PF 10% Y5P C176 ~ 3150350  CAP AXIAL 10.0 PF 5% NPO
Cl112 3151515 CAPAXIAL.O1 MF20% Y5P C177 3151405  CAP AXIAL .001 MF 10% Y&P
G113 3180109 GAPELECTRO 22@25  20% C178 3205204 CAPVARTRIMMER 3-11 PF
G114 3151155  GAP AXIAL 150 PF 10% V5P C179 3205204 CAPVARTRIMMER 3-11 PF
Cl115 3151648 CAPAX.10 MF 50V (3501055 SHIELD)
G117 3151515  GAP AXIAL.O1 MF 20% Y5P C181 3150550  CAP AXIAL 20.0 PF 5% NPO
c118 3151515 CAP AXIAL .01 MF 20% Y5P C182 3151040 CAP AXIAL 82.0 PF 5% N750
G119 3151515  GAP AXIAL 01 MF 20% Y5P C183 3150420 CAP AXIAL 12.0 PF 5% NPO
C121 3151295  CAP AXIAL 330 PF 10% Y5P Cig4 3150608  CAP AXIAL 15.0 PF 5% NPO
C122 3151185 CAPAXIAL 150 PF 10% Y5P Cie5 3151816 CAPAXIAL 01 MF20% Y5P
C123 3151155 CAPAXIAL 150 PF 10% Y5P Ci86 3180109 CAPELECTRO 22@25 20%
C124 3151515 CAPAXIAL .01 MF20% Y5P C187 3150550  CAP AXIAL 20.0 PF 5% NPO
C125 3180109 CAPELECTRO 22@25 20% C188 3205228  CAP VAR TRIMMER 10-120 PF
C126 3151065 CAP AXIAL 100 PF 5% GP C189 3150595  CAP AXIAL 22.0 PF 5% NPO
C127 3180012 CAPELECTRO 1@50 20% C190 3150595 CAP AXIAL22.0 PF 5% NPO
C128 3151648 CAPAX.10 MF 50V C191 3205228  CAP VAR TRIMMER 10-120 PF
C129 3151648 CAPAX.10 MF 50V C192 3151155 CAPAXIAL 150 PF 10% Y5P
C130 3151648 CAPAX.10 MF 50V C193 3151155  CAPAXIAL 150 PF 10% Y5P
C131 3150896  CAP AXIAL 56.0 PF 5% NPO C194 3151405 CAP AXIAL .001 MF 10% Y5P
C132 3205228  CAP VAR TRIMMER 10-120 PF C195 3151405 CAP AXIAL .001 MF 10% Y5P
C133 3151648 CAPAX.10 MF 50V C196 3151405 CAP AXIAL .001 MF 10% Y5P
Cl134 3151648 CAPAX.10 MF 50V C197 3205207 CAPVARTRIMMER 4-20 PF
C135 3151515  CAP AXIAL .01 MF20% Y5P C198 3151515 CAP AXIAL .01 MF20% Y5P
Cli36 3150595  CAP AXIAL 22.0 PF 5% NPO C199 3151648 CAPAX.10 MF 50V
C137 3151259  CAP AXIAL 220 PF 10% Y5P C200 3151515 CAP AXIAL .01 MF20% Y5P
C138 3151040 CAP AXIAL 82.0 PF 5% N750 C202 3150779  CAP AXIAL 43.0 PF 5% NPO
C139 3151040 CAP AXIAL 82.0 PF 5% N750 C203 3150420 CAP AXIAL 12.0 PF 5% NPO
Cl40 3151515  CAP AXIAL .01 MF20% Y5P C204 3150420  CAP AXIAL 12.0 PF 5% NPO
Cl41 3180109 CAPELECTRO 22@25 20% C205 3151515  CAP AXIAL .01 MF 20% Y5P
Cl42 3150595  CAP AXIAL 22.0 PF 5% NPO C206 3180109 CAPELECTRO 22@25 20%
Cl43 3150896  CAP AXIAL 56.0 PF 5% NPO C208 3150595 CAP AXIAL 22.0 PF 5% NPO
Cl44 3151515  CAP AXIAL .01 MF20% Y5P C209 3151117  CAP AXIAL 120 PF 5% GP
Cl46 3151117  CAPAXIAL 120 PF 5% GP C210 3180064 CAPELECTRO 10@50 20%
Cl47 3150845 CAP AXIAL 47.0 PF 5% N750 C211 3151515 CAP AXIAL .01 MF20% Y5P
Cl48 3150845 CAP AXIAL 47.0 PF 5% N750 C212 3150305 CAP AXIAL 8.2 PF 10% NPO
Cl49 3151515 CAP AXIAL.O1 MF20% Y5P C213 3150690  CAP AXIAL 33.0 PF 5% NPO
C150 3180109 CAPELECTRO 22@25 20% C214 3150305 CAP AXIAL 8.2 PF 10% NPO
C152 3151405 CAP AXIAL.001 MF 10% Y5P C215 3150305 CAP AXIAL 8.2 PF 10% NPO
C153 3151405 CAP AXIAL.001 MF 10% Y5P C216 3151515  CAP AXIAL .01 MF 20% Y5P
C154 3180064 CAPELECTRO 10@50 20% C217 3180109 CAPELECTRO 22@25 20%
C155 3151515  CAP AXIAL .01 MF20% Y5P C219 3151405 CAP AXIAL .001 MF 10% Y5P
C156 3151405 CAP AXIAL.001 MF 10% Y5P C220 3150690 CAP AXIAL 33.0 PF 5% NPO
C157 3151405 CAP AXIAL .001 MF 10% Y5P C221 3151185  CAPAXIAL 180 PF 10% Y5P
C158 3151425  CAP AXIAL .0022MF 20% Y5P C222 3150845 CAP AXIAL 47.0 PF 5% N750
C159 3150030 CAP AXIAL 1.5 PF 10% GP C223 3151185  CAP AXIAL 180 PF 10% Y5P
C224 3150350 CAP AXIAL 10 PF 5% NPO



REF  PARTNUM  DESCRIPTION REF  PARTNUM  DESCRIPTION
C225 3151117  CAP AXIAL 120 PF 5% GP CRI25 3020335  DIODE 152186
C226 3151648 CAPAX.10 MF 50V CR126 3020335  DIODE 152186
C227 3151648  CAP AX.10 MF 50V CR127 3020220  DIODE 1N4005-PLASTIC
C228 3151648 CAPAX.10 MF 50V CR128 3020220  DIODE 1N4005-PLASTIC
C229 3151648 CAPAX.10 MF 50V CRI29 3020220  DIODE 1N4005-PLASTIC
C230 3151515  CAP AXIAL.O1 MF 20% Y5P CRI30 3020220  DIODE 1N400S-PLASTIC
C231 3180064 CAPELECTRO 10@50 20% FLIO1 3140411  FILT. CER. RMC-2A6597HM
C232 3184046  CAPFILM .033 @ 100V 5% JI00 3280042  CONN.COAX PC MT. 90 DEG.
C233 3184046  CAPFILM.033 @ 100V 5% JI01 3280042  CONN.COAX PC MT. 90 DEG.
C234 3184042 CAPFILM.022 @ 100V 5% J102 3280042  CONN.COAX PC MT. 90 DEG.
C235 3151648  CAPAX.10 MF 50V J103 3280042 CONN.COAX PC MT. 90 DEG.
C236 3180064 CAPELECTRO 10@50 20% J104 3280042  CONN.COAX PC MT. 90 DEG.
C237 3151515  CAP AXIAL .01 MF 20% Y5P J105 3301253  TERM.STP 3-CKT
C238 3151515  CAP AXIAL .01 MF 20% Y5P L100 3524199  COILRADIAL 1.0MH
C239 3180232  CAP ELECTRO 330@25 RADIAL L1017 3524193  COIL RADIAL 150.0 UH
C240 3151648  CAPAX.10 MF 50V L102 3524196  COILRADIAL 270.0 UH
C241 3184042  CAPFILM .022 @ 100V 5% L103 3524193  COILRADIAL 150.0 UH
C242 3184042 CAPFILM .022 @ 100V 5% L104 3524199  COILRADIAL 1.0 MH
C243 3151648  CAPAX.10 MF 50V L105 3524196  COILRADIAL 270.0 UH
C244 3151648  CAPAX.10 MF 50V L106 3524186  COIL RADIAL 68.0 UH _
C245 3151648  CAP AX.10 MF 50V L107 3524188  COILRADIAL 82.0 UH
C246 3151459  CAP AX .0047MF +80-20 Z5U L108 3524186  COIL RADIAL 68.0 UH
C247 3151648  CAP AX.10 MF 50V L109 3524196  COILRADIAL 270.0 UH
C248 3151648  CAP AX.10 MF 50V L110 3524205 COILAXIAL 1.1 UH
C249 3151648  CAPAX.10 MF 50V L1117 3524515  COILVAR. SHLD
C250 3151648  CAPAX.10 MF 50V L112 3524188  COILRADIAL 82.0 UH
C251 3180012 CAPELECTRO 1@50 20% L113 3524185  COIL RADIAL 560 UH
C252 31516448 CAPAX.10 MF 50V L114 3524176  COIL RADIAL 22.0 UH
C253 3151648 CAPAX.10 MF 50V L115 3524185  COILRADIAL 56.0 UH
C254 3151648 CAPAX.10 MF 50V L116 3524188  COILRADIAL 82.0 UH
C255 3151648  CAPAX.10 MF 50V L117 3524185  COIL RADIAL 56.0 UH
C256 3151648 CAPAX.10 MF 50V L118 3524178  COIL RADIAL 33.0 UH
C257 3151648  CAPAX.10 MF 50V L119 3524173  COIL RADIAL 15,0 UH
C258 3167507 CAP CHIP 12pF NPO 0805 L120 3524178  COIL RADIAL 33.0 UH
CFl100 3140403  FILTER CER. SFE 10.7MJZ L121 3524185  COIL RADIAL 56.0 UH
CF101 3140405  FILTER CERAMIC CFU455E-2 L122 3524177 COIL RADIAL 27.0 UH
CRICO 3020335  DIODE 152186 L123 3524172  COILRADIAL 18,0 UH
CRIO1 3020335  DIODE 152186 L124 3524170 COILRADIAL 82 UH
CR102 3020335  DIODE 152186 L125 3524172  COILRADIAL 18.0 UH
CR103 3020335  DIODE 152186 L126 3524177  COILRADIAL 27.0 UH
CR104 3020335  DIODE 152186 L127 3524165 COILRADIAL 5.6 UH
CRIO5S 3020335  DIODE 152186 L128 2510082  INDUCTOR TOROID
CRI06 3020335  DIODE 152186
CRI07 3020335 DIODE 152186 L129 3524165  COILRADIAL 5.6 UH
CRI08 3020335  DIODE 152186 L133 3524171  COILRADIAL 10.0 UH
CRI09 3020335  DIODE 152186 L134 3524173  COILRADIAL 15.0 UH
CR110 3020335  DIODE 152186 L135 3524160 COILRADIAL 3.3 UH
CRIN 3020335 DIODE 152186 L136 3524173  COIL RADIAL 15.0 UH
CR112 3020335  DIODE 152186 L137 3524171  COILRADIAL 10.0 UH
CR113 3020335 DIODE 152186 L138 2510103  INDUCTOR TOROID
CR114 3020335  DIODE 152186 L139 3524164  COILRADIAL 4.7 UH
CR115 3020335  DIODE 152186 L140 2510104  INDUCTOR TOROID
CR116 3020335 DIODE 152186 (3501056 SHIELD)
CR117 3020335 DIODE 152186 L141 3524168  COILRADIAL 6.8 UH
CR118 3020335 DIODE 152186 L142 3524171  COIL RADIAL 10.0 UH
CR119 3020335 DIODE 152186 L143 3524155 COILRADIAL 2.2 UH
CRI20 3020335  DIODE 152186 L144 3524171  COILRADIAL 10.0 UH
CRI121 3020335 DIODE 152186 L145 3524168 COILRADIAL 6.8 UH
CRI23 3020335 DIODE 152186 L146 2510083  INDUCTOR TOROID
CR124 3020335  DIODE 152186 L147 2510083  INDUCTOR TOROID



REF PARTNUM  DESCRIPTION REF PARTNUM  DESCRIPTION
L148 3524136 COILAXIAL 0.1 UH R107 3220055  RES C.FILM 100 OHM 5%1/4W
L149 3524136 COILAXIAL 0.1 UH R108 3220085  RES C.FILM 270 OHM 5%1/4W
L150 3524165  COILRADIAL 5.6 UH R109 3220090  RES C.FILM 330 OHM 5%1/4W
L1561 35241465  COILRADIAL 5.6 UH R110 3220085  RES C.FILM 270 OHM 5%1/4W
L1562 3524165  COILRADIAL 5.6 UH R11T 3220210 RESC.FIM4.7K 5% 1/4W
L1563 3524152  COILRADIAL 1.8 UH R112 3220235 RESC.FILM 10K 5% 1/4W
L1564 3524165 COILRADIAL 5.6 UH R113 3220315 RESC.FILM 100K 5% 1/4W
L155 3524165 COILRADIAL 5.6 UH R114 3220090  RES C.FILM 330 OHM 5%1/4W
L1566 2510083  INDUCTOR TOROID R115 3220060  RES C.FILM 120 OHM 5%1/4W
L157 2510083  INDUCTOR TOROID R116 3220200 RESC.FILM3.3K 5% 1/4W
L158 2510079  INDUCTOR TOROID R117 3260612  RESVARPTIOVLIN 500K
L159 3524155  COILRADIAL 2.2 UH R118 3220055  RES C.FILM 100 OHM 5%1/4W
L160 3524160 COILRADIAL 3.3 UH R119 3220055  RES C.FILM 100 OHM 5%1/4W
L161 3524148  COILRADIAL 1.0UH R120 3220210 RESC.FILM4.7K 5% 1/4W
L162 3524160 COILRADIAL 3.3 UH R121 3220300 RESC.FILM 68K 5% 1/4W
L163 3524155  COILRADIAL 2.2 UH R122 3220347 RESC.FILM 510K 5% 1/4W
L164 3524138  COILRADIAL 0.27 UH R123 3220330  RES C.FILM 220K 5% 1/4W
L165 3524138  COILRADIAL 0.27 UH R124 3220055  RES C.FILM 100 OHM 5%1/4W
L166 3524140  COILRADIAL 0.33 UH R125 3220055  RES C.FILM 100 OHM 5%1/4W
L167 3524196  COIL RADIAL 270.0 UH R126 3220210  RESC.FILM 4.7 K 5% 1/4W
L168 2510079  INDUCTOR TOROID R127 3220055  RES C.FILM 100 OHM 5%1/4W
L169 3520534  CHOKE ASSY 160.0 UH R128 3220055  RES C.FILM 100 OHM 5%1/4W
L170 3520534  CHOKE ASSY 160.0 UH R129 3220210  RESC.FILM 4.7 K 5% 1/4W
L171 3520534  CHOKE ASSY 160.0 UH R130 3220055  RES C.FILM 100 OHM 5%1/4W
“L172 3520534  CHOKE ASSY 160.0 UH R131 3220045  RES C.FILM 48 OHM 5%1/4W
L173 2510078  INDUCTOR TOROID R132 3220055  RES C.FILM 100 OHM 5%1/4W
L174 3524196  COIL RADIAL 270.0 UH R133 3220015  RES C.FILM 22 OHM 5%1/4W
L175 3524199  COILRADIAL 1.0MH
L176 2510079  INDUCTOR TOROID R135 3220355 RESC.FILM IM 5% 1/4W
M1 3045002  I.C.BAL MIXER SBL1-X R136 3220085  RES C.FILM 270 OHM 5%1/4W
M2 3045002  I.C.BAL MIXER SBL1-X R137 3220055  RES C.FILM 100 OHM 5%1/4W
M3 3045004  |.C.BAL. MIXER SBL-3 R138 3220055  RES C.FILM 100 OHM 5%1/4W
P100 3280723 CONNP.C. 3 PIN MALE R139 3220210 RESC.FILM 4.7 K 5% 1/4W
P101 3280724 CONN P.C. 4 PIN MALE R140 3220035  RES C.FILM 47 OHM 5%1/4W
P102 3280723 CONNP.C. 3 PIN MALE R141 3220060  RES C.FILM 120 OHM 5%1/4W
P103 3280723 CONN P.C. 3 PIN MALE R142 3220055  RES C.FILM 100 OHM 5%1/4W
P104 3280723 CONNP.C.3 PIN MALE R143 3220235 RESC.FILM 10K 5% 1/4W
P105 3280723 CONNP.C. 3 PIN MALE R144 3220055  RES C.FILM 100 OHM 5%1/4W
P106 3280720 CONNP.C. 8 PIN MALE R145 3220055  RES C.FILM 100 OHM 5%1/4W
P107 3280720 CONNP.C. 8 PIN MALE R146 3220210  RESC.FILM4.7K 5% 1/4W
Q100 3030104  TRANSISTOR 2N3904 R147 3220035  RES C.FILM 47 OHM 5%1/4W
Q102 3030286  TRANSISTOR 3$K81 R148 3220035  RES C.FILM 47 OHM 5%1/4W
Q103 3030504  TRANSISTOR J-310 R149 3220005 RESC.FILM 10 OHM 5%1/4W
Q104 3030504  TRANSISTOR J-310 R150 3220090  RES C.FILM 330 OHM 5%1/4W
Q105 3030137  TRANSISTOR 2N5109 R151 3220055  RES C.FILM 100 OHM 5%1/4W
(3493040 HEAT SINK) R152 3220055  RES C.FILM 100 OHM 5%1/4W
Q106 3030104  TRANSISTOR 2N3904 R163 3220210  RESCFILM 4.7 K 5% 1/4W
Q107 3030104  TRANSISTOR 2N3904 R154 3220345  RES C.FILM 470K 5% 1/4W
Q108 3030104  TRANSISTOR 2N3904 R166 3220070  RES C.FILM 180 OHM 5%1/4W
Q109 3030104  TRANSISTOR 2N3904
R100 3220055  RES C.FILM 100 OHM 5%1/4W
R1I01T 3220055  RES C.FILM 100 OHM 5%1/4W
R102 3220210 RESC.FILM 4.7 K 5% 1/4W
R103 3220275  RESC.FILM 33K 5% 1/4W
R104' 3220110  RES C.FILM 470 OHM 5%1/4W
R105 3220275  RESC.FILM 33K 5% 1/4W
R106 3220055  RES C.FILM 100 OHM 5%1/4W



REF PARTNUM  DESCRIPTION

R167 3220055  RES C.FILM 100 OHM 5%1/4W
R158 3220056  RES C.FILM 100 OHM 5%1/4W
R159 3220210 RESCFILM 4.7 K 5% 1/4W
R160 3220010  RESC.FILM 15 OHM 5%1/4W
R161 3220010  RES C.FILM 15 OHM 5%1/4W
R162 3220010  RES C.FILM 15 OHM 5%1/4W
R163 3220055  RES C.FILM 100 OHM 5%1/4W
R164 3220090  RES C.FILM 330 OHM 5%1/4W
R165 3220035  RESC.FILM 47 OHM 5%1/4W
R166 3220210 RESC.FILM 4.7 K 5% 1/4W
R167 32207160 RESC.FILM 1.0K 5% 1/4W
R168 3220235  RES C.FILM 10K 5% 1/4W
R169 3220315  RES C.FILM 100K 5% 1/4W
R170 3220235  RESC.FILM 10K 5% 1/4W
R171 3220316  RES C.FILM 100K 5% 1/4W
R172 3220047  RES C.FILM 75 OHM 5%1/4W
R173 3220085  RES C.FILM 270 OHM 5%1/4W
R174 3220015  RES C.FILM 22 OHM 5%1/4W
R175 3220315  RES C.FILM 100K 5% 1/4W
R176 3220235  RES C.FILM 10K 5% 1/4W
R177 3220315  RESC.FILM 100K 5% 1/4W
R178 3220235  RES C.FILM 10K 5% 1/4W
R179 3220315  RESC.FILM 100K 5% 1/4W
R180 3220315  RES C.FILM 100K 5% 1/4W
R181 3220315  RESC.FILM 100K 5% 1/4W
R182 3220315  RES C.FILM 100K 5% 1/4W
R183 3220200 RESC.FILM3.3K 5% 1/4W
R184 3220216  RES C.FILM 5.6K, 5%, 1/4W
RL100 3620112  RELAY TAKAMISAWA #RZ-12K
RL10O1 3620108  RELAY T #MZ12HG
RL102 3620108  RELAY I #MZ12HG
RL103 3620108  RELAY T #MZ12HG
U100 3040595  1.C. MC3362

U101 3040094  1.C.LM358

U102 3040809  1.C. 74LS145N
VRIOO 3040031 I.C. 78LO5-ACP
VRIO1 3040092 LC.LM317LZ
XF100 3140126  CRYSTAL FILTER #45U128B
XF101 ( MATCHED SET OF TWO )
Y100 3120289  CRYSTAL 34.3 MHZ

Y101 3120136  CRYSTAL 10.245 MHZ



. , Front End Board Schematic 17

D-8211
t b2l sl als el 7181 9l 10l a1] a2] 13] 14 151 161 171 18] 19] 20| 21 22| 23] 24[ 25| Note: This drawing applies to R8/REE units with

serial (§/N) numbers previous to 11100000

10 (November 1991)
3301263
” - o B
R183 Lisa 227 ; AL1G0 P08 L1l fd I 33pF
L1688 2510079 ’ 2 caze ly
100 . 2510078 FECT 3620112 / ot OLL I 11y
12 AN
L1686 L1688 Ls64
T s coas .33uH -27uH -27uH
i = AT~ ca221
; = 120pF 7] 180pF
H c209
! +11-16VOC FIL b 320pF
r
t 11-46VDC IN
H cza7 s
St czan
' H L Lsior
H H = T sov
H +11-16YDC FIL ! cRiza
ca 1 1N400s
PAEAMP
SH2UER S : PBE AMP i oA Conee o
OFF; 0.0V
! + anAup/n ™ OFF‘ az .avoc
ovi
e 2% auve PREAMP ON; 1.8VDC
+ 10K oFF: 0.0V PREAMP. PREAMP ON; 0.5VOC
ON; 1.0vVDC OFF; VDI
OFF; G.O0V J’ mua
G40 10K
2N33804
2107
2N3804 Q109
2N3804
ATTN oON; 2.7vDC
OFF; OVOC =
a171
—j00K
- ovpc
TR BANDPASS FILTERS I
Asas G103 9,4VDC
100K J3ie 2.ovac c180 =
c214 Liso ‘f CRiz4 2 50
. [Vl Li3o |
HW | N S | 25100821 ov
3.3uH CRAi23 H3 !
- 83 c189 ci81 “
ga13 Lis9 TR g Yion  tnoar P04 cies ciea ci7a  A-PF ] 1000pF
330F Z.20H 8.2pF 1oV 2510022 chtp ki r1as  SRF. 3TiipF
R1B7 = r-- % suzaua XF104_ XxF100 3B24118 | ciss 154
[(__ cais T T cis7 10UF
JouF Aisa ) | s Fl I 1000pF o u
L 4.7k ) 1 | a— P L L
= BAND © NODE_V. : s = =
. BANG SELECTED 7~ o1 cis6
203 il NopE | Y, C38§7 8.3voC _OLuF
r L2 CR119 | 2e-aomnz a-20pF R +—i
Y. S
\ B.6UH gaiz n R14D 3140126 =
cRite Seooer [T $'° coom
.
L1s 128
H X = 1000pF 2516082 |
+igv R134 P03
R1B1 Cator Lino = % (SEE NOT 1) |
I 100, I[4 0C 1
i 1c Ai63 B.8ul M
] 4.7K ca10 303BUF
= 10uF - c177
= = . BAND B 2 ﬁ 1000pF
& C1B4 {444 ciea = - = 127
CR118 iﬂjplF 10uH ‘QDIFI ._“2 N CR114 18-22MHZ +10V 23%e S._8uH
? SAAL t H— 2 c208 5:
1t oo 250F cis2 cio3
1000pF l 1000pF
cRsse .J_ L143 cRi13 vi02, PINS 1-7. 9, 40, 18; 45 MHZ I F S E C T I O N L 1 P
La4s ci87 “ZuH [N cmg 9.8VDC WHEN BELECTED cRi22 = =
6.8uH 20pF &.BuH 20pF ©0.4VDC WHEN NOT SELECTED IN4148
== +10v 3.8v0C
P U102, PINS 32-185;
182188 4.8voc oR_ov
R148 (GEFENDENT ON BAND)
c18 4.7k
BAND 7
40.8-15KHZ -
T et
g
S i50ee FM DETECTOR
+10v
ciee c242 _L
10-120pF .02auF ci1s
b —‘fﬁ FILM JsuF
—lH = a105
BAND 8 = M1 1 = 1o
7.5-10.8HHZ Li46 Lige Li70 L1713 cass
2 2510083 2510083 160U 160UH SAUF U503 Sé;?
8338 gy e AV 72 1F out crae
L) 50 KHz 10-120pF
Ri2a
4.7k ciso 232 L1
= A~ 22pF = I~ .033uF c131
HAND & ILH LM vio1 Sear
— ujoo
4.0-7.5MHZ L147 Lis7 L172 == HoBag2 —
A Ay oo
Lise 160UH 10 248MHZ s [Jpa—s
- s0l 9l 7] el wul 1s 2610083 asioona 160uH Criot %
Ri40 = cies L. addosoa] 1| [P—2] ci1s
R 47 71~ 10-120pF T a3 [R=) - Jdu
= cim0 Uioz H 8 17 | {"cFio0
220F 74LS145
Riez  1ooun oz
1000pF 1 2 avo
+19v I G 2n0 (o8 Bvoe
It ™ Lo
R128 45.05 MHz
IMAGE REJECT i
1uF 2]
. 4 - 4
. MIXER SECTION ?
RA S Li1n ciz2 L3 ¢ 2.8-4.0MHZ U105A
1804F 180, s t n183 QA6
M T 'ﬁ ci41 1 3.3K ) 3.3K LM3sa
4] L\ BEUH 22uF H
CR10B 14 'f‘
L1 o=
cs21 Li12 - — =
H - = = FM ON 5.3vDC
22ul 1 3300F B2uH viov Aie2 OFF 2.ovoc u1018
= = : 100K FH ON  10.245MHz FHK ON LH3s8
= Ai11@ Ciio: 0.28Vpp 34.3MHZ
- As20 4 ivoc 9-64van L
. <
o0 4.7 Fu oer ovae FKH OFF cﬁF
. BAND 3 OVAC FK ON 0.28VDC
1.5-2.8MHZ ovoc 0.0ivep
00 8 R181 ATTN ON; 2.7VOC OFF 0. 18vOC
£ Ciis  Lio0m 108 CL crsoz gias 100K OFF: favoe
CLEUE T POPPY 0] 47°BF SauH 88uH 4‘7109" u PREAMP oN; E‘.Isgnc
't YL - 4
Pt _?:/:’—”—"""" i€ H— = P07 ¥ Fios FHON 0.20vOC
270 alollg) [27° P 1 {EREARP ENABLE > GND o A—— FK ON 1.8VDC 6.04vop
©) Lio7 - OFF'aiVee
: c107 ATTN. ENABLE 2 TR TS M ENABLE [o]2 > OFF 0.8v0C
220pF
. Lios s +10v 180 H F/ VHF ol2 TV —> IVIWN [ola S T Y7 S
oul = =
gz 3% Ri07 Ri08 cgon asts 100K ANt 7 e fole ARTIZARTE > +11-48V0C IN |ol4 — ETEIE IR >
. - 03 Agc [
K 100 s00 Ll 4.7k s
c— . BAND 2 8 02 GND - —
- A
e Pt Lio2 Li01 BA €A100 0.5-1.8MHZ | 7 b1 ASSI ouT 2
> LYY * ¢ +10V HI8 CONTAINS INFORMATION WHICH
270uH 180uH L i3 8 oo He: ovog FH AUBIO OUT |58 xs CONFIDENTIAL AND PROPAIETARY AND 1T 1s
uf = VHF: 2.7voc €D, COPIEQ OA AEPROOUCED, I
03 cioz L c101 e+ ;'}éé: = WHOLEoR_1h Anr.esggnaxsﬁ#ggeoﬂ{gug;gsﬁ
Ls04 cioe cs . AT DESIGNATORS. WITHOUT THE EXPAI WRITTEN
TrH 22008 sooopr _L 10000F mH " S200r HIGHEAT O OF A. L. DRAKE CONPANY
n 57
R100 c400 Siones e copyAIGHT ©1001 A. L. DRAKE COMPANY
J{—-2uF cios ~ e 1NDUCTORS Li78
100 LAY 22uF can czus c288 C264 cas3 c280 2. RESISTOA! Aiea
100 _l 1uF -fuF SuF LAUF L1uF - fuF . fuF TRANSISTORS asio
il BAND 1 =

0.1~0.8MHZ .




@

[T

—

o]

L 12 2 | 3 |

AEAR PANEL 308
ANT 2
500

50
23301253

AL103

HEs ovog
2.7voc
+

ATTN ON: 2.7VOC
OFF; OVDG
N

[ATTN ENA >——

+11-16Y0C FIL

+34-16VDC FIL
+44-16Y0C FIL

2 BANDPASS FII_TERS

ai0s
2N3904

L1586
2510079

PRE AMP

47pF 33pF
P10! (_
AL100 [——K——
AL100 3820112 Eg 03—‘ I
12 AV v NEA
—o L1886 L1658
H o .33uH 27un L27uH
1 A [~ c223 “T~ caai
! = 180pF- T Sater
t 20/
1 +13-1BVOC FIL 1200F
1
13 ii1—-418vVDC IN
$ ca4z
€238 - 1ul ca239
L173 -o1uF x :E:saour
3616078 It = T sov
1
I PREAMP.
o 1.8vOC ¢—PREAMP ON: .2VDC
OFF 0.0V ATTH ; 13.6VDG
4\ PREAHP/ATTN OFF: 12.8VDC
PREAHP DN‘ 1 .6vVDC |
olov PREAMP PREAHP ON: 0.6VOC
Ri87 ON: 1.0V OFF; GVO
1K HICH A180
10K
A173 ](
cz248
L 4700pF
13 L1489 ci83 1.8vVoC 8.7vDC
s8r-a T 1sopF I Liso ';;55 i3
2510022
pF @104 143 Lia2 L131
g U310 PR - CHIP 5224118  xFi10a xFi00 3524149 cfite

ca1 c214 CR124
4 t.i62 L
i i Vi voouRy oy oty e ¥ Y
L4 4] N n
cA126 CRi2s a.3uH 3.3uH cR123
L1863 yies c213 ca12
2.2uH 33pF 5185, 6.20F 1oy
ca18 A58 A157
.GLuFy/ 100 100 ) cgihi‘F .
v ¥ § I:f7K
= BAND 9 NODE_VOLTAGH
. BAND Si
¢ c204 o Ro SrCecTeD
CR121 N ¥ 12%7 L1S4 cR118 22-30MHZ Vi Vi
A~ o
c217
[ A 5.8uH 25uF 300 Vi
CR120 CRii8 2V 7:
Liss L153 2V
8.6uH 4.BuH sov a2 x IC| Vi
+
c205 Ris2 = Caor Vi a7
. 01ul 100 {( Ais3 \‘;
4.7K V|
= aAND B Vi Vi
CA114 15-22MHZ
. i o G
cA113 U102, PINS 3-7, 9. 10, 16;
T gies 9.6VOC WHEN SELECTED
20pF 0.4VOC WHEN NOT SELECTED
- - = CRii2 +10V X
CA117 - U102, PINS 12-13;
152186 X 4.8vVDC OR OVDC
iy R146 (DEPENDENT ON BAND)
1 pieH
-0iuF =
BAND 7
ci69 3
zonlt;' L134 A CR110 10.8-15MHZ
1 CciB6
It 15uH I Si%7
ci68 133 =
100pF 10uH iov
R137
= K A139
4.7k
c147 BAND &
J
479‘7 Liza <4 CRi08 7.5-10.5MHZ
Y 16UH

T 106
T 3200

.
ci72 v
220F *ig

10f 9] 7! sl 5

19 |

20 |

26 |

25 |

21| 22| 23] 24|

NOTES:

1)

Nm:s VOLTAGES HEASURED WITH RF GAIN TURNED
L CHW, AND NO INPUT SIGNAL.

Front End Board Schematic 17

D-8211

Note: This drawing applies to R8/R8E units with
serial (§/N) numbers affer 11100001

cz24 cgaz cg20
- 40pF |7

18T to 1N

197
4-20pF

(November 1991)

ci78

€357
1000pF|

a.3voe
A131 Ci74
66 4~20pF

uvio2
74LS145 4
0 3 z 7]
+10V
R128
4.7K
BAND 4
2.5-4.0MH2
c1a1
22uF
fA18e2
Qv 100K
s
Riz20
4.7K
- BAND 3
1.5-2.5MH2
cias5 |
22uf 1
+30V
R111 i .
4.7x :
-1.5HHZ ’
: +
RA179
100K
+10v1
R102
4.7K
BANO 1 _ _ . _

_lo. 0.1-0.5Mu2

€105 T~
22uF

casy case c2ss casa cas:
.4uF .iuF _1uF _iuF . 4ui

cais cas
< 4uF

C240 C248 €244 C243
JiuF JSUF fuF C4uF

€186
1000pF
L428
4.7uH 2510082
{SEE_NOT 1) P103
4yoC
+10v
- .8voc
™ gt FM DETECTOR
cise ca42 _L
10-320pF .0a2uF c113
LM « fuF
= = R103
=  ceas 22K
L1586 Li70 Li74
2510083 460UH 1680uH O] ci43 R103
~ e e 1F ouT S6pF 22K
c132 ci127 R104
1 > 50 KHz FH; 10 4=0nF J01uF Pty
ON 3. 4vDC
cias | ciso | |_caa M FE 0.4VDC 4} S him
= 22pF SR 22pF A= czos H2 S~ .033uF ON 6.2vDC = v100
22pF  SBL-1X FILM OFF 0.7vVDE vior T Si31 Li11 P A
Pl 3524119 T
t147 L157 Aue ’_*D‘ 10
0160 4 = HC3362
2550083 2510083 Lisg 2N3904 10.248HHZ { pl__h_
2, 5.6 160UH CF101 L110
R140 2 cia1 3540405 hﬂ_ J82uK
i 47 7~ 10-1200F L 19 g
5
LICH
15 caia e
A1G2  1000pF 102 oN’ svoc c130 8
)i . 2ND OFF o.2voc -iuF €129
LY H Lo 1IN ]I 1uF { ]
IMAGE RBEJECT 15,08 iz
2Vpp
ovoc. ciz28
MIXER SECTION i S z
| ] 1 A183 (R116
Ly (3340413 §i8R $373k
1 1
e
OFF 2.ovoC
FM ON 10.245MHz FH ON
0.28vpp 34, 3MHz
4l1voc 0.8avpp ]
3.4vDC Ci34
FH OFF OVAC TSuF
. avoc FM OFF
OVAC FH ON 0.25VOC
avoc 0.01vy
ATTN ON; 2.7VDC
FF: vDC OFF 0.15VDC
PREAHP ON:
P107 a P106
4 {FREAWF ENABLE > GND 1 FuoON 3
ATTN. ENABLE 2 — {ATTH ERA > FM ENABLE 2 OFF 0. 4vnc_>
H F/ VHF E) [FEZVRE > AWVIWH |13 T elvsw >
ANTL 7 AT opt 1 {RTiZARTZ> R FIEEY >
5 o3 age 5 _
o
s 02 2.7voc H GND jof&
o 7 o1 | ASSI aut 7
8. 00 | FM AUDIO OUT 8 I 4
1] 2.7voc

THIS DOCUHENT CONTAINS INFOAMATION WHICH

IS CONFIDENTIAL ANO PROPRIETARY AND IT 1S

D OR AEPRODUCED IN

OLE OR DISCLOSED TO OTHERS

nl‘muur T ExPAESSCD ARITTER PERHISSION
L. DRAKE COMPANY.

copyAIGHT ©1991 A. L. DAAKE cOMPANY

-




1 4l s 1T 61T 71T 81 9T 10l 141 127 13] 141 15T 18] 171 18T 191 20T 211 221 23] 241 25| 28] Front End Board Schematic 17

RAEAR PANEL _ _ ______ _ 2

revisions "D" and "E” printed circuit board artwork.

500 E D-82, ’
3305253 Ems L Note: This drawing applies to R8/R8E units with

T
! ot SR B she-a
10pF J¢ ( 33pF —
1
1 AN (
1
e

B A163 L1568 ’ P10S
L= 100 Li68 2510079 caz7 g caze 2
AL303 o 2510079 . duF 7 Of H !
|2
ANT 1 ' ceaas | M
50 s ] T
) l 1 1
1 1 1 1
! t H = §
1 1 Ri72
' ' 75 o ot T o8 ksara L e ] -2
t 1 K 1ST LO IN
VHF ] Li7S 45-75 mM:
conv. ! H ’ +11-16VOC Fn_ol rih ’?123” z
s 1 : N O4a N ovoc,
0 coaz L J100
i : 4] O3uF 531807e = - 1uF A1ss
= ' +11-3BVOC FIL oue T sosu It cAi1za e
J58882 3 : iN400S =
L =
: PRE AMP rasae o
. FRdinesin 1327 *%a. ovoc
NI 2Y5% CR330 PAEAMP ON:
ANT2; 2.7V0C  puye N40OS :
v 1 OFF: PREAMP ON; 0.6vOC
0 OHM OFF: ovoc
J' R1E68
a106 10K
Q107 2N3504
HF: ovDe 2N3904
VHF: 2.
" ¥ @109
2N3904 qais ovoc
ATIN ON: 2.7vOC = " A1as
JrF ovoe —— 1
8
c214 €CA124
Li62 8.2pF |, L160 <+ ) “ «
v D I
3.3uH cAi23 Li2g  +i0V c1s
Liag  C193 154
ca213 Lise cai12 JiuH  A50pF o s0u
33pF 2.3uK B.2pF 10V f 2510103 L
A157 1 ;e
100 I ca11 ! c1s7 156 cis5
F
ily -01uF R1s9 I 1000pF - O1ui
J_ 4.7 1000pF|
= BAND 9 NODE Vi i = = =
BAND )
c c204 c203 ] ? Y| SELECTED a.3voe
':'“f‘i N ¥ 1217 L154 ﬂl;‘l‘ Lisa + CRHQH " 22-30MHZ x \‘; R131 374
A~ , »
L (O ] i 5.sutt 5 6un N gasz Vi v o
CRi20 CAR118 x x
caoz Lis1 Vi Vi ovo Lizg I
50 &3pF EX- Vi Vi a4 2530082
= +10V H Vi Vi ! P103
8151 Vi Vi [SEE NOTE 1) 1
160 - V] Vi 4avoc 3
P v v cisg Ri1a1 -
BAND B v V) -ooR2uFy | 12 €177 =
" Vi 1000pF
ciaa F Vi vi I : L127
1EDIFI Lia2 + CA114 _I_ 15-22MHZ v i a4 Lz
Y
Ly 10uH V] Vi cis2
00pF
U102, PINS 1-7, 9, 10, 45 MHZ TIf SECTION 1o00m e
Ci82 Liai $.5VOC WHEN SELECT . = =
82pF &.8uH Q.4VDC WHEN NOT SELECTED
= +1ov 3.5v0C
cA117 Ai4a U0z, PINS 12-1
1S2186 100 J 4.SVDC OR_OVDC
poves A146 (OEPENDENT ON BAND)
-O1uF 4.7K
DAND 7 )
ci70 €168
G L1365 H
N K zm;; 150H Eonl? L1234 KA C"I*‘W 10.5-15KHZ
YL < SY VYL 2. =
P Ay [ 1 18ult L] I G538
CA113%
ON 4.6V
wsz $553 o ey = o i3t FM DETECTOR
100pF 10u
= ° +10v
c188 caaz [ )
R130 10-120pF .022uF ci1s
4.7K FILM < iuF
0 . H1 - R105
s BAND & = ( L = 22K
7.5-10.8MHZ L3as LisE Lizs 235
s 1008: CiuF  J103 = c143
£33 gy PSSl W S IF our s I seoF
132
Ai129 1 50 KHz 10-120pF
= 4.7K cis9 cis0 1
< 220F S~ 220F 1
BAND 5 €431 t133 .
Y3018 56pF 3524119
4.0-7.SMHZ L147 tas7 4 uio0 "
= r— HCa3s2
2510083 10 2asMHZ ] -
el—alzlel ol e R;-';ﬂwga 2 c ;:‘7 5 F10s H Lis,
R 1 1404¢ H2—7] .
s 47 | 7N 16 4z0pF S e
= c150 = = & 1z 4| ["cF100
[~ 2aur 74L8145 3140403
ca19 :
CY ) BaUN nig2 ’;’D‘”’F vioz o evoc ca30 o, 16
v 2nD OFF 0.2v0C J1al 9
= ¥ ' Lo N < NI T W) 9 13
R126 45.0%5 MH: !
Rize IMAGE REJECT 25507 M crae T i
= ovec 1 i
AND 4 sduF ¥ 2 H
8 MIXER SECTION [ ‘
2.5-4.0MHZ FL101
A - 1 A183 A116
c141 § 3340413 3.3K ) 3.3k
BauF H H
1
c = iy
H = = !
B2uH 100pF 2aul oV R182 = = FH Oy 5. avoc i
ci24 = 100K FHON 0. 2asHuz FHON
.D1uF - PP 3
]I( Aj20 4.3VDC 0.84Vpp
100 4.7K 3.4avoC
FM OFF DVAS F OFF
ovol "
< P1031 BAND 3 oviC Fuoon g.25voC
1.5-2.5HHZ ovoc vpp
110l 2100 111 csom = ci2s Sook AL OFF 0.15VDC
Lio08 Lio8 I3 oc .
cr103 [au0 2 o} Sone Lios E3%% 4700F KA cAzoz : :azuF
% a8 | : K P107 Pi06 FM on o.2svoC ;
= = “ H
Li07 1 axo ot FH ON_ 1.8vOC vep
OFF 0.4vDC
B82uH E;ulDOF €107 ATTN. ENABLE Em FM ENABLE > OFF ©0.BvOC
M aseo i o> -EEZvE > SV N { TS !
A107 R106 ALl 100K ANTL / ANTZ2 ol . ARTI7ARTE > +11~16V0OC IN 4 FIISIevV IR > ;
4.7 5 AGC -1 —t 1
100 100 ® o3 mn; ovac :
= BAND 2 6 o2 ANTZ: 2.7VOC anp ols |
o Pet s Li101 0.8-5.8HHZ 7 01 RSSI ouT 7 i
+ N i
150uH ]:‘éé.‘,?.— g oo w: ovoc | eu avoro our [ola !
A179 —
L100 THIS DOCUMENT CONTAINS INFOAHATION WHICH 1
Lioe T 8386 T So0aer T saseor 1mH 3 ook =+ = L + L L L IS CONFIOENTIAL AND PROPAIETARY aND 1T Ts :
— 0, PIED OR PAODUCED, N
ci0s - = FILM = Ptk i ] l I WHOLE OR_IN PART. OA DISCLOSED TO OTHERS
R101 A100 = = = = == HIGHEST DESIGNATOAS unnuuv THE EXPAESSED WAITTEN PERHISSION
Aoz 5 5 oF L. DRAKE COHPANY H
€253 €250 C24g ez €240 C245 c244 C243
100 caps casa
o0 l 47 -fUF _SuF duF -AuF L 4UF LtuF L 3uF DIODES cA130 copvAreHnT ©1992 R. L. ORAKE COMPANY '
o BAND 1 INOUCTON Li78 .
AESIST R R3B4
¢ ©0.1-0.5MHZ TAANSISTORS ateg !

csos . .
22uF I .




— 1A

—4ARASA

| s | & |t 2 | 8 | 9 | 1@ | t1 | 12 | 13 | 14 | 15 | 6 | 12 | 18
1ST L.0. IN 2ND L.O0. IN
=5,
Cl74 LI1E9 is&H

® 1991,R.L.DRAKE Co.

g DRARE@1-2 ADB135B1

clm

®m.

oO—i29

Q;

R11S, 128
c:l 15, oM :
dop

ouEx ﬁ

Ol A OELLZytiusy
=0

ORI b ISR

J 2L

&,

RIB2 152186

i’ '—0"':

RIBS, 198

P ° £

@ Cau] it
@CIZB

Oazl °

g, 5

Omg¥a0 8
O—'h—O

ORLS,, 1 X

cias 22F
St O
e R
RIE 1921] CRIES 192106
QRIS a7 OHI?E 4

B8.5-1.5MHr 1.5-2.5M

it ]

181 127 FL123
[0 e

cmas 1582106 @ 41

Lizz

Cl! lI-O

o fry Si=3 &

OO0

ORIZ2y 13

C144 .81
@m Sunri=g

oL
e

3524119 3s24118

Lz U

O 50O g

D

Cl ”f
§c|§

RI4E, 47 1
be TEZMITY
ORHI 129 D

R142, 10

C19%

Q184_Tais O—)lEO

Ol oS0

CRI1D 182106
——0

OE“’ Dbt
€196 l-

Li78 remit

&)L.,,
o—@—o

s 5 f
2 T o

M2
e
s
@36
Li7s
omr’ -3 C

| 19 [ 2@

M AUDIO ouT
FH SIGNAL STRENGTH
GND

acc
+11-16V
O H

S8KHZ
ouT

§ o]
vl L3}
O ISR Z Iﬂlnn RLIER 2628512
g0 6 _old dio o

-0

éTﬁ 7

0
é E’:r o= 810,
oomsr € ‘-OO

i ] o0
ez

ANT 1 IN

4:'—*“3 'd&? 098 EQ O=H 20 odl_ &3
. o, Q o) ) | Am | Graogemo
oo O2w—0 l—O‘ E]cmm 589[@'9 1[e] Dhym » -
ST 20081
. D) qy OO O
O0——0 O—4—0 0 o——-—ui'o; as"zéﬂéo o‘:—nu;o%o
ol oy D I = E8R , ; Baozd ::' =R
Ri25_ 100 RI2E, 1 OfifSlm 5 QRIsZ M 5 ~RIeim azn Iio
@% % W Oy ey 584! 5T =
e c1st c187 (~d % o o +} (H—O
o =0 O "“’o EO & = oo E!D: ,mg E!DC @ OD Alse” 2w ! ] O::H ::O
CRIE? 5216 CRies 18215 0 EED—N——O gY e ; o——'z'hﬂ)o'"'-‘o
oO—%—0 [REI LD brta? . ey 0—-0 %, DX o)
OORIR’ =0 REERE Ri17 188 O—%—0 [@ O 8 O—-!IH'I D
9 RUE 4.7 Ot = e ] 5 O%I%
© o° 0TS
2.5-4.0tz 4,8-7.5Mz 19.5-15MHz 15-22tHz 22-38tHz

VHF CONY IN

Front End Board Pictorial ]8
D-8135

Note: This drawing applies to R8/R8E unifs with
serial (§/N) numbers previous to 11100000
(November 1991)

THIS DOCUHENT CONTAINS INFORMATION KHICH
1S CONFIDENTIRL PND PROPRIETARY, AND IT

PERMISSION OF THE R.L. DRAKE
COPYRIGHT (©) 1881, R. L. DRAKE Ca,




2MD L.0. IN

R1IZ, 1
R113 |n<o

o

WA &NB —

m o
Bo
™ W
— X
® @
A
<D
® J
e
® —
o
§m
©
CR1GG

il
=Y

@ aie
RIS S0 o
——0

R
C

O
a0
o;
Q
=

[

omzz m«
oY O

TR

OEEW=.0
€172
[@CISI Cad
O

12186 O‘Lﬂ%ﬂo
(L2

Dy pmms Dee

- T Saaral
OEE“ES w o Ocmzv 12
ZTEN O—_i"0 (OF)
cizo ORizsy 15y cus
Oncle (goo w czs Qc‘i);_o
cllzsi o\:l!? EZGD
Oo—t oz Ghd O
LD g oo OO
T D (B
iz O—#—0 O—r—0
8@%&0 g0 w cag

€125 2as o_s’:ma ’Foo onﬁ“—xgg
O [@ [@Cl{l CISB
OLEE“EO ci4z2

cRIes 182108 Dcnm e, ques 1s215
8mze e o 8'"# w0 8 PYe
1.5-2.5MH 2,5-4.@Hz 4.8-72.5Mz

L1283

/Zf

o3 e
ciea %ISS Im(
S-28pF
Erz P

n OEHB :
O~—m—o

L3z L3y

ﬁ

g Ej
crzsmer o L ik
g:.': vod B
N

ORISI O é—)c;l::’%o:

g SOOI LM cigy

R142. 47

J—HFF Oaeah=0

O—%—0

RIS3 4.7

15-22MHz

16 | 172 |
€248 .1

—O
LIS 1884 43
=
178 tsan 242

232 C233  goar
= = TG = R
B R el

L1722 1684

o—n—o w Oﬂ_—DFFD crizs
P

1ss
lss xm

J.%Y: <]
3628108

N

d &4 G
O Oonns toxy

O 8z - 'ﬂlm@ oty
ecL_\;_nAO R176 =20

163, 100 ~F

Cll?l ln(u Cﬂ|77 Im(o
O—ﬁ—o

(IR
C es

———1—— YHF CORY IN

oeHsMaTIE REF. D821

D-8135

(Noveimber 1991)

Front End Board Picforial

Note: This drawing applies to R8/R8E units with
serial (S/N) numbers after 111000001

THIS DOCIRENT CONTRINS INFORMATION WHICH
IS CONFIDENTIAL AND PROPRIETARY, AYD IT
IS NOT TO BE USED, COPIED, OR REPRODUCED,
IN WHOLE OR IN PART, OR DISCLOSED TO
OTHERS MWITHOUT THE EXPRESSED WRITTEN
PERMISSION OF THE R.L. DRAKE COMPRNY.

COPYRIGHT (©) 1991, R. L. DRAKE Co.

ASSEMBLY PARTS, TOP SIDE VIEW.

ML ODERTE
DIFD&IDS M DN rals
TS AR

DRAKE . R. L. DRAKE CO.

s DEcrms maes
prant] o Py
.962 IS FR4

1 0Z CU BOTH SIDES

I SOUDER PLATE

R8 FRONT END

D ™™ 81 35 i

DO HOT SCALE DRAWING

STLE ) 5.y [PPRT M. 2100830 S€ET 4 OoF 4 |




Il s 1 & | 7 g8 | g ! 1@ | 1t | 12 | 13 ] 14 ! 15 | 16 | 17z | 18 | 19 | 28 | 21 | 22 | 23 | 24 ! 25 ,
187 L.O. IN 2ND L.O. IN
P == N —
- = v
BLACK !
- O cies C248 - 1uF ;
PINK L146 1e-taepF LiS6 oO—+—0 .
B - Civz4 2510083 3285228 2512283 L1869 16BuH £
N o 5—20pF ? _@_0-_"_ . FM AUDIO OUT
s 8 VRIBI C127 FL1OB '—127 C152, 1008 ~, 32085207 ; O °© © o i o )
N : Q0 3 ©(I)-(|) UBr ur v L) Rﬁz !—‘w pro3 Ml SBL-IX .e22uF .1 FM SIGNAL STRENGTH
: g8 283 i 3280723 o o O O L178 15001 ca42 ;iGND
HafleE pa.o  CkIeRs 0 5= 0 — f
c o e @: eﬁ O'@ @Ei;i@ 14 © zsrggaz B o [g’ Q P TP Qa0
wle ‘&lzlo 1&;@ g C1275,820F L ottt Nl ebioms L -Lln QIED P +10VIN
. OO0 § 000 0o o I8 Xcize 1epr E»T T3 o — T“&’ O ©° O o o5 au w37 © | - FM DET ENABLE
) 3 S ] SBL-1X
: S o[ |0 e ) 5 Cnagr v 0d 1~ B | 1 g o o perm) o o
3 i 1123 p =7 T Rci77.) 1ece P
i8] : O: ) O @ 131 eo e (®) O RIS L172_168uH 3se72e |
: o~ cF188 8! E) 8 c155 o v—0O oMy g b !%,54 . 8R,B, s 8 O—f—0 P1es l;
B | (o \) 3140403 01 o 3sKe1 c131 O O " RI6S, 47
4 '\"gg’,: cl16 o. .ur O O O c15§ (-—I?ZBO o[]_QOs 205228 ORIS5y 21 O%O OE%_CQS K2 €243 . 1uf é—t‘?
£ RI16 3. 3K ol 8] 8 156002 O O e Qe OFBHE=0 | @D O30 Ozaa’ 0 i
i .. —x——0 O ~ .‘_,;_ 2001 R122 C234 3280042 Rl
: L G Ll 18_ 8.82uH 0 | g O D Q. OF5%, 1% 182 SHIELD = \® @ J103 8(2245 .lurg g
J PN 560! Q= 8 s Cﬁ——w—‘,“si, Q0™ 20 e 025z | ‘!&'. savooiz AN ’ i 5@KKZ
F ™M Ll ( 34? )m@ é O! O GJB Q 135 O soblsor P esioies CHe ise e ® e 10uF " ouY
Y R1@3 z [070]30 ates Op 3w 3 _M_—‘(—O ZE—0 lour :
; o T Riora & - OLn ©_4|—|w_o L)) T S S e [ S o2 Ti7s i
£ 1 R1OS, 22K [CRUAESY C143,, 56pF 8 R147, o O (LIS 5 aoun © =0 I
e P P O—==0 oO183,3- 3KO| 32552280——%!—0 O [ SEEARE] o ‘.‘.‘ cazs L173 00 d
a N N m © w
< . Ch [@og R14B og0 S /_O ‘A gl i
- o i R117 SHIELD 7mm . _Plo2 3289723 clor RMZ me© B 8&23 1868 . ,T\E! :
(& - 35810855 5-20p! — oo
P Py d:—'in—'"r(@ 8 & g . eesor 31@4 OO@ [|1© © (Cige 210 8| i— $4560@276 SHIELD COVER
. B 14 %ﬂ S osNfor a3 ©) ammzs | | { \ NG 183 O
. © N O D 0000 © 0 | g2 o 4 3@ o¢+ 3@ Ogrsst w0 || ©@¢go cazlg;é' 0] 3493240
_ 0 I— A/ 89 900000 E O——0 | &
g CRIB2 52188 F 31%513 l ;é,, ‘J i = @ & "’l El @@ | == 1 §
- - - =5 P SR o .
3 . [} «—0O 7000 o cs @ i 5 °5 @ g'P m’l‘ = o Eégso OS2, 120~ @T ~
: Li@5 - a ] e @
: R122, S1ek @ i3 2lsO _ 0s| zlglelg Colp Q2280002 3288723 o) o :
- O Cerour] €187 Ocraaaor S s O, | OO0© 182 [GO0]res  R16% O —
R1gB O—mi e} O—3—0 £4560256 SHIELD INSTRLLED, = cis7, oiur ) 226, . IuF aies 'K uTn ' i
" b 1 0282725 o=t le) SopeER Sihe i50'C 52 Q10 s O O - ases /233N | ooy i b | i | see
4 - - 18154 SHIELD 158 D 5 a) = U PNl g
; -0 @5?2’(,75}_0 3591856 199 O @ @R 8 O O O] -O) (2 D~|(—@ T [T | !
; R106, 108 CR112 152186 @—) L0 ] a oo =
-- OF 225 LISE vs o | b !
: 'S } O Lllg ‘4@‘ cRilm CRII3 O CR118 152186 szg G 15215:; . RL1eg sseaiiz | = BwES 5 s i
; V. omH {138 ) ——— f R168 . :
' d O l' l@ RN DCRmEK, 15218 %?21%83 D~——KF]52‘BL(1)SEWE E_N__n_g O0—+—20 —N—O O O O-0 8R159 ' 1;;( O O I I M
- B clie e |-—K-— ——Q | J185 |
i70 ) Claa, o CRIG O B /i & (TIE7) 5 ! | cND
! cign o o0—+ 20 C119 .81 JASYEA O-——e2L @. CLATN Tszies { Q) 1sees ‘ 3 = cee?, 570 criz8 i 3301253 |
. i giEﬁAég :127 ORUE, 1925 w cis OR122, 188 ~ ‘ﬁ cies O 100 @' capm @’ e O 210 @’ O 3D2523142D 1N4BBS . r_J
i R b : - e i
M ; T @ L3 Oz -0 Naa O 51 O © RIS, 168 O e 3331933@ ! l ! ]
M i VTN D c1p OR124 100 w@o cias OR!37 Lol OR144 )oY o0 O—=—0 O @-}—O é—e—zsm«m j | : | ’_1[
5 _ VAU (C152) (Ti5a) R184"5.6K i : o
. ; N G T128 Otc—0 [ cies vza 620 ,., og O™ 1l L B N O I
k O "0 C121., 338 c136 C167 c2e1 cz212 ’ ~<3—0O 0] 1 : | H
a2 58uH O —+=0 22 VALU cig VALl 8.2 328042 RL103 Y 0 R | | J'_v]
s n© %'Lmz ci (C113 ———0 Ot -0 O-—i—0 Ognt50 Ogz7c,;0 3620168 ¥/G | -
ot it 4(7)@ 1o [.., e SEINETIS! pe SIS RIS (TN 0%%-20 02320 Sve 5 { \
K o \27@uH O—6 = — odlo .
— cre3 {J3E0 e (L119) (L135) (L143) (L1537 @ RL1G1 i
5 O——0O ! ® b ) O q b R175, 106K 1l
6y o O} fom cige Dlsui) o Uat)  cpllal)  qeflay  gullay | = EH:KQ—O OO ANT 1IN
= i § b 28 . 12, —=— ~v—~1(44——
P o) o S E2 O 0 O——ie—0 0=i—0 00 Q=0 O=4=0 10 ez SO (OP HOPrms) 7 !
O -3 -0 R1@7, 100 158 @ (136 (C139) { \ (L1562 1nigas I:K):I_ ) zmsm zuasaq i
- sTiga c,,3o O O =%’ cizs '@‘ 178 cmq @, cood ‘@,‘ s &2 O O3 OM‘A—*O RizeY ; YHF CONY IN
M 2297 }@ 82 47 20 15 12 6.2 o R171 = 188K ORW? 100K
o .o RE‘VEBB 124 UH O—e—0O O—3i—0Q O { O 1€ O O 1—Q O 1€ Om RL1 BEE OR|72 75 Rl?B O O K
z 3sza1 § §
G Sy eRED G 0R L OR 0D L0 O e Sosse Ol
- \( ) Ploe o220 C_‘QP @ C1ag e c185 @7 205 @7 a1 @7 @] @) ;lm D ,, C245 O T
- - : . , C228 o1
. 2121 108 s200723 1O Q) cias 22uF RIES ‘;_m R128,, 100 Q ©R138 1e0 ORls me O Rnsz,, 120 ©R158“ 188 O Ove— CZSD 12 ’"@ |
R O WO memiem . O gy cm; O_%—Ocnz C186 CEﬂG cax?o Llsg) il 8 lm%s CZSE [kl '”F :
cras mlelele) Czlzig[@ zzur[@ zzur[® [@ zzm—'[@ 251&7&@ @Y] O O
- 220 er@mm poyPS— 125 g CHZ 3 gl;lj@ cga@ cm? S Cels OGI/:R,, RS o Oz—‘h—:sz ::(@@ O
228 CIid1se O—ie—0Q —Ae— O—e— ¢ il O @ © “RI6a" 338 (@) EN ! —
O—e—=0 O—i—0 [ a9 RIB1,, 160K oD l i : PREAMP ENABLE
o o 2 - k- - ———O —«—O & EI—KI-—O —t—O SE[(—+x—O 80| I i sL L
£ RIS g O T k-0 “Lries 1s21em :icma? 152186 CR1BS 152186 CRI11 152186 U‘D—N—O UES O 5@8_H_O C238 g CR(IT} 8 ORIEZ uaaK© oF : ! ATTEN ENRBLE
CR123 152186 —— M CR116 {52186 CRIZT 152108 CR126 152185 O—1—0Q0 < OC254 a. lup Nl 4 FCONV
_ O—%—0O O—— ——h—— Oz 70 O—#—0O Srizsax --—K—— ! O Oz ‘Oi u- ; Hi
R182 4.7k ZURITY 4.7K ORIZB 4.7 ~R126 4. O R12s 4K CR117 152186 O—4%——0O O § 'O %) )5 ‘"p : } ANT:/RANT2
Ay R — e -
[ ! B —R—‘g—7 RIS3 4. 7KO RIS 476 caay 5 0 655 'Olé——\ 03
. | O R4 4K Tour c257 a L
5 ' I | 0= (0 02
1 ! | | O 3280720 . gé
— ; 2 .
! ; ] ( 197 ' L
. U . ! 5
U ——— - S ——
o8 Stz 2.5-1.5NMHz 1.5-2.5MHz 2.5-4.08MHz 4.2-7.5MHz 7.5-18.5MHz 18.5-15MHz 19-22MHz 22-39MHz
~12850, 6

Jae

Front End Board Picforial ]8
D-8135

Note: This drawing applies fo R8/R8E units with
Revisions “D" and “E* printed circuit board artwork.

THIS DOCUMENT CONTRINS IIFORMATION ~HICH
IS COWIDENTIAL AND  PROPRIETARY, ANG IT
1S NOT TO BE USEDL, COPISh, OR REPROIKED,
IN WHOLE OR IN PRRY, 2R GISC_OSEL T3
OTHERS WITHOUT THE EXYPRESSED ARITTEN
PERMISSION OF TH. R._. DRARY  7OMPRI.
COPYRIGHT (L1352, . _

URANE Lo,




THEORY OF OPERATION  2ND IF

1. Noise Blanker

2. Step Variable BPF

3. IF AMP and AGC Generator
4. AM and $SB Detectors

5. Audio Processing

6. -5V Generator

1. Noise Blanker

The noise blankerIC U117 incorporatesinternally an AGC'd
amplifier strip. AGC control, peak detector, noise differen-
fiator, time controlled RF gate, and time controlled audio
hold circuits, Pin outs are provided for externally con-
nected timing elements.

Noise bursts entering along with the IF signal are differen-
fiated and trigger the RF gate off, Triggering threshold is
raised by paralleling the differentiating cap C355 with a
resistor. Switching a 1K resistor (R366) disables the trigger-
ing completely. Once triggered the gate off time is deter-
mined by the RF blank resistance (R362 and R361). The
triggering of the RF gate is followed by the triggering of the
audio hold after an externally programmed delay (R340)
passes. The audio hold time, determined by R341 and
C337.is selected to span the “hole” created after gating
off the RF cairrier. -

2. Step Variable BPF

The BPF has five bandwidth selections which default in
response fo the mode of transmission selected (l.e. 6 KHz
for AM). The other bandwldths can be envoked in se-
quence from the default BW. Pass band tuning can be
utilized to skew the signal reception fo either side of the
passband center for improved channel rejection and/or
frequency response.

The BPF results from the cascade of two four-pole Chebyshev
(BPF) sections isolated by one stage of AGC’d amplifica-
tion. Centered at 50 KHz, dll bandwidths are designed
around fixed inductor values of 9.5 mH. Coupling and
shunt capacitor values are switched via analog gates
(U111.113.114 and 115) and discrete transistors respec-
tively. In addition, the loading of the filter Is switched
similarly. Switching a source resistor in the JFET amp stage
preceeding the BPF compensates for the insertion loss of
the 6 KHz bandwidth filter network.

3. IF AMP and AGC Generator

The AGCdIF amplifieris comprised of three mosfet stages.
Eachstage has a different gain control time delay to insure
stability of the loop. The output stage has the least and the
input stage has the most delay. The gain control signal is
generated as follows, The output of the last mosfet stage
Q110isrectifiedinthe class "C” biasedstage (Q130) which
- reduces the bias applied fo the OPamp UT16A. The output

of UT16Ais applied directly through three individual delay
networks fo the 50 KHz mosfet stages. The mosfets employ
reverse AGC (e.g. anegative going controlsignalreduces
the gain). A fourth gain control path is buffered by a
second OP-amp (U116B) which outputs to the 45 MHz
mosfet stage on the "front end” board. The biasing of
U116B dllows its gain control signal to the front end to
maximize the signal - fo-noise ratio over the range of
operation.

The "AGC OFF” circuitry shunts the IF output that wouldbe
rectified by Q130 and thus maintains maximum gain as set
by the front panel control. The mute circuitry rebiases the
OP-amps to the negative supply thus maintaining mini-
mum gain. AGC fast/slow circuitry switches a resistor
(R303) in and out of the delay network at the output of
Q130. The "S” meter drive currentis derived from the AGC
output and is shaped via diodes and variable resistors so
that the meter accurately displays received signal strength.

The external muting feature is accomplished by applying
ground fo J103, the rear panel mute jack. Grounding J103
turns Q150 off thereby turning Q161 off which forces the
AGC line to -5 VDC. The net result is full AGC on the IF
amplifier stages reducing IF gain to its minimum level.
Q149 and associated components provide for an auto-
matic mute when power is first applied to the receiver to
permit the active AGC level to be established smoothly.

4. AM and SSB Detectors

The 50 KHz signal splits into two paths following the last
MOSFET stage (Q110). One path enters the double bal-
anced demodulator IC (U103) and the other enters a
carrier limiter and regenerator strip to provide carrier port
injection to U103 for AM mode detection. Carrier limiting
is provided through a linear stage (Q108) and a digital
gate (UT09A). The output symmetry/threshold of the digi-
tal gate is set by a variable resistor (R158) in the positive
feedback nefwork of UT109A. The limited carrier is splitinto
two paths at the Q109A stage. One pathis coupled thru
R180 and CRI101 fo the carrier input of U103 for non-
synchronous AM detection. CR101 conducts in this AM
detection mode since the 'BFO ENABLE' line islow and the
‘SYNCH DET' line is high which holds @101 and Q102 in an
OFF state. Since pin 12 of U108 is at a high state with the
limited carrier clocking pin 110fU108, the ‘Q' outputis high,
thereby turning Q104 to an ON state which prevents any
100 KHz carrier (Synchronous mode) from being applied to
pin 3 of U108. With pin 9 of U108 in a high state, pin 8isin
alowstate which grounds CR104 andkeeps CR102reverse
biased as additional isolation to any 50 KHz regenerated
carrier af pin 6 of U108. Note also, with the logic high state
applied to the 'SYNCH DET' line, Q140, Q132 and Q162 are
ON. This condition provides ashort time constantto the PLL
generated 100 KHzlocal carrier (U112) fo permit relatively
fast acquisition of the carrier if the synchronous mode of
detection is selected.



For synchronous AM detection, the 'SYNCH DET' line is
driven to a logic low by the system microprocessor and
related circuitry. The 'BFO ENA'line remains in alogic low
state as for AM detection. The limited 50 KHz carrier is
doubled by U109B & D and applied to the 100 KHz PLL
circuit (U112) which can provide an uninterrupted carrier
that frequency fracks the original. Note that 140, Q132
and Q162 are OFF, thereby providing a long time constant
to the PLL generated 100 KHz local carrier. With Q104 OFF,
three succeeding stages of U110 phase shift the (100 KHz)
PLL carrier and applyif to the clock input pin 3 of U108. The
output signal at pin § of U108 is (divided by two) a 50 KHz
synchronous carrier that is conducted thru CR102 to the
carrier input of U103. Pin 8 of U108 is a logic high which
results in a reverse biased CR104 and a +5 VDC level
applied thru R189 to ilfluminate the front panel 'SYNCHRO'
LED.

For SSB operation, the 'BFO ENA' line is set at a logic high
state which turns Q101 ON, thereby clamping the limited
carrierinput of U109A to 0.7 VDC and setting the output of
U109A to zero. The logic high on the 'BFO ENA'line inhibits
the PLLcircuit, U112, Also, with Q102turned ON, Q104is ON
and no outputis possible from U110. With no limited carrier
or synchronous locally generated carrier present at the
junction of CR101 and CR102, the 50 KHz BFO carrier from
J109 is sent to the carrier input of U103.

Regardless of the detection mode, the demodulated
audio is present at pin 6 of U103.

5. Audio Processing

The detected audio from the demodulator IC passes
through the audio hold circuit of the noise blanker IC. The
hold function is only available in the AM mode. Leaving
the hold circuit, the audio passes through the tone control
circuit (U106), which allows £10 dB boost and cut of the
~ bass response.

The audio notch follows the tone control. The notching fre-
quency is made variable by employing a variable BPF
(U107B) in a split signal network that cancels at the BP
center frequency. The notch is disabled by switching off
the signal to the BPF.

The audio then enters the squelch gate (U105A). The
squelch reference is the buffered AGC line from (U102B)
and the squelch trip point is set via the front panel control.
The squelch trip signal selects a terminated input resulting
in muted audio. This selector IC feeds the AM or FM audio
to a buffer (U107A) and 5 KHz low pass filter (UT00A). The
output of the LPF is split info three paths: two buffered line
audio outputs and a volume confrolled audio power amp
(U104). The output of the power amp passes through the
headphone jack before switching between the internal
and/or external speaker (s).

6. -5 VDC Generator

The -5 volt supply is utilized in the MOSFET gain control
circuitry. Itis generated by a free running 115 KHz muiltivi-
brator oscillator composed of crosscoupled fransistor stages
Q116 and Q121. Transistor stage Q120 provides reliable
pullup to the 10V supply on positive excursions of the
oufput signal. Q120 diso provides reliable startup of the
oscillator due to the inifial charging of C231. When +10
volts supply is applied. C231 begins charging until a level
sufficient to turn on Q121 isreached. The action of turning
on Q121 turns Q116 and Q120 off which in furn sends a
pulse thru C230 to turn @120 on and the cycle begins
agdin. The resulting output pulses are rectified by CR116
and CR124 and applied to filter capacitor C299. A zener
diode CR123 regulates the output voltage to -5 VDC. The
output is further filtered by C253 and L110 prior to being
sent fo the AGC circuits.



SECOND IF BOARD PARTS LIST

REF PART NUM DESCRIPTION REF PARTNUM  DESCRIPTION
C100 3180064  CAPELECTRO 10@50 20% C155 3184019  CAPFILM .001 @ 100V 5%
C101 3180109  CAPELECTRO 22@25 20% C156 3180064  CAPELECTRO 10@50 20%
C102 3180018  CAPELECTRO 2.2@50 C157 3161648  CAP AX .10 MF 50V
C103 3151650  CAP AX.1 MF 100V MET.FILM Ci1s8 3150690  CAP AXIAL 33.0 PF 5% NPO
Clo4 3180109  CAPELECTRO 22@25 20% C159 3151405  CAP AXIAL .001 MF 10% Y5P
C105 3151425  CAP AXIAL .0022MF 20% Y5P C160 3160690  CAP AXIAL 33.0 PF 5% NPO
C106 3151433  CAP AXIAL .0033MF 20% Y5R Clé1 3151405  CAP AXIAL .001 MF 10% Y5P
cl1o7 3161459  CAP AX .0047MF +80-20 Z5U C162 3151648  CAP AX .10 MF 50V
Clo8 3151040  CAP AXIAL 82.0 PF 5% N750 C163 31561050  CAP AXIAL 91.0 PF 2% NPO
Cl109 3180064  CAPELECTRO 10@50 20% C1é4 3151405  CAP AXIAL .001 MF 10% Y5P
C1l10 3151515  CAP AXIAL .01 MF 20% Y5P C165 3151406  CAP AXIAL .001 MF 10% Y5P
C111° 3180018  CAPELECTRO 2.2@50 C166 3151364  CAP AXIAL 680 PF 2% NPO
C112 3180109  CAPELECTRO 22@25 20% Clé8 3151064  CAP AXIAL 100 PF 2% NPO
C113 3180241 CAP ELECTRO 470@16 C169 3150420  CAP AXIAL 12.0 PF 5% NPO
Cli4 3180012  CAPELECTRO 1@50 20% C170 3150783  CAP AXIAL 51.0 PF 2% NPO
C115 3151648  CAP AX .10 MF 50V Ci71 3150750  CAP AXIAL 39.0 PF 5% NPO
Cl16 3184060  CAPFILM .047 @ 50V 5% C172 3150420  CAP AXIAL 12.0 PF 5% NPO
C117 3180018  CAP ELECTRO 2.2@50 C173 3160420  CAP AXIAL 12.0 PF 5% NPO
C118 3180064  CAPELECTRO 10@50 20% C174 3150540  CAP AXIAL 18.0 PF 5% NPO
C119 3151648  CAP AX .10 MF 50V C175 3160779  CAP AXIAL 43.0 PF 5% NPO
C120 3161648  CAP AX.10 MF 50V C176 3150640  CAP AXIAL 27.0 PF 5% NPO
Ci21 3180018  CAPELECTRO 2.2@50 C177 3151406  CAP AXIAL .001 MF 10% Y5P
Cl122 3180018  CAPELECTRO 2.2@50 C178 3151425  CAP AXIAL .0022MF 20% Y5P
C123 3151648  CAP AX.10 MF 50V C179 3161648  CAP AX.10 MF 50V
Cl24 3151648  CAP AX .10 MF 50V Cl80 3180018  CAPELECTRO 2.2@50
C125 3180239  CAP ELECTRO 470@25 RADIAL c18l 3184019  CAPFILM .001 @ 100V 5%
Cl126 3180239  CAP ELECTRO 470@25 RADIAL c182 3180109  CAPELECTIRO 22@25 20%
C127 3180018  CAPELECTRO 2.2@50 (O K] 3180109  CAPELECTRO 22@25 20%
C128 3180018  CAPELECTRO 2.2@50 cl184 3180152  CAP ELECTRO 100@50
Ci129 3180064  CAPELECTRO 10@50 20% C185 3151648  CAP AX .10 MF 50V
C130 3180064  CAPELECTRO 10@50 20% Ci86 3180018  CAPELECTRO 2.2@50
C131 31561065  CAP AXIAL 100 PF 5% GP C187 3151050  CAP AXIAL 91.0 PF 2% NPO
Cl132 3180064  CAPELECTRO 10@50 20% Ci88 3151405  CAP AXIAL .001 MF 10% Y5P
C133 3151648  CAP AX.10 MF 50V C189 3151405  CAP AXIAL .001 MF 10% Y5P
C134 3150690  CAP AXIAL 33.0 PF 5% NPO C190 3151364  CAP AXIAL 680 PF 2% NPO -
C135 3160690  CAP AXIAL 33.0 PF 5% NPO C19 3151260  CAP RADIAL 220 PF 5% N470
C136 3161405  CAP AXIAL .001 MF 10% Y5P C193 3161425  CAP AXIAL .0022MF 20% Y5P
C137 3151687  CAP AX .047 MF +80-20 25U C194 31561260  CAP RADIAL 220 PF 5% N470
C138 3180064  CAPELECTRO 10@50 20% C195 3161165  CAP AXIAL 150 PF 10% Y5P
C139 3151260  CAP RADIAL 220 PF 5% N470 C196 3180018  CAP ELECTRO 2.2@50
C140 3184039  CAPFILM .015 @ 100V 5% c197 3180064  CAPELECTRO 10@50 20%
C141 3180064  CAPELECTRO 10@50 20% C198 31650245  CAP AXIAL 6.8 PF-10% NPO
C142 31841560 CAPFILM22 @ 100V 10% C199 3161260  CAP RADIAL 220 PF 5% N470
C143 3180348  CAP ELECTRO 6800@25 RAD'L C200 3180018  CAPELECTRO 2.2@50
C144 3180348  CAP ELECTRO 6800@25 RAD’L C201 3180241 CAP ELECTRO 470@16
-C145 3151648  CAPAX .10 MF 50V C202 3180109  CAPELECTRO 22@25 20%
C146 3180018  CAPELECTRO 2.2@50 C203 3180109  CAPELECTRO 22@25 20%
C147 3180018  CAPELECTRO 2.2@50 C204 3180018  CAP ELECTRO 2.2@50 ’
C148 3180064  CAPELECTRO 10@50 20% C205 3180064  CAPELECTRO 10@50 20%
Cl149° 3151432  CAPRAD. .0033MF 2% NPO C206 31650245  CAP AXIAL 6.8 PF 10% NPO
C150 31561433  CAP AXIAL .0033MF 20% Y5R C207 3160640  CAP AXIAL 27.0 PF 5% NPO
Ci151 3180064  CAPELECTRO 10@50 20% C208 3160779  CAP AXIAL 43.0 PF 5% NPO
C152 3180162  CAP ELECTRO 100@50 C209 3160540  CAP AXIAL 18.0 PF 5% NPO
C153 3151648  CAP AX .10 MF 50V C210 3160420  CAP AXIAL 12.0 PF 5% NPO
C154 3180064  CAPELECTRO 10@50 20% c21n 3150420  CAP AXIAL 12.0 PF 5% NPO
C212 3160750  CAP AXIAL 39.0 PF 5% NPO
C213 3150783  CAP AXIAL 51.0 PF 2% NPO
Cc214 3151064  CAP AXIAL 100 PF 2% NPO



REF  PARTNUM  DESCRIPTION REF  PARTNUM  DESCRIPTION
C215 3150420  CAP AXIAL 12.0 PF 5% NPO C275 3150640  CAP AXIAL27.0 PF 5% NPO
C216 3151648  CAPAX.10 MF 50V C276 3150350  CAP AXIAL 10.0 PF 5% NPO
C217 3180018  CAPELECTRO 2.2@50 C277 3151405  CAP AXIAL.001 MF 10% Y5P
C218 3150420  CAP AXIAL 12.0 PF 5% NPO C278 3151364  CAP AXIAL 680 PF 2% NPO
C219 3150690  CAP AXIAL 33.0 PF 5% NPO C279 3151260  CAP RADIAL 220 PF 5% N470
C220 3150750  CAP AXIAL 39.0 PF 5% NPO C280 3151260  CAP RADIAL 220 PF 5% N470
C221 3150350  CAP AXIAL 100 PF 5% NPO C281 3150245  CAP AXIAL 6,8 PF 10% NPO
C222 3151405  CAP AXIAL.001 MF 10% V5P C282 3151064  CAP AXIAL 100 PF 2% NPO
C223 3151260  CAP RADIAL 220 PF 5% N470 C283 3150420  CAP AXIAL 12.0 PF 5% NPO
C224 3151364  CAP AXIAL 680 PF 2% NPO C284 3150783  CAP AXIAL51.0 PF 2% NPO
C225 3151065  CAPAXIAL 100 PF 5% GP C285 3150750  CAP AXIAL 39.0 PF 5% NPO
C226 3151295  CAP AXIAL 330 PF 10% Y5P C286 3150420  CAP AXIAL 12.0 PF 5% NPO
C227 3151648  CAPAX.10 MF 50V C287 3150420  CAP AXIAL 12.0 PF 5% NPO
C228 .3180241  CAPELECTRO 470@16 C288 3150540  CAP AXIAL 180 PF 5% NPO
C229 3151405  CAP AXIAL.001 MF 10% Y5P C289 3150779  CAP AXIAL 43.0 PF 5% NPO
C230 3151405  CAP AXIAL 001 MF 10% Y5P C290 3150640  CAP AXIAL27.0PF 5% NPO
C231 3151362  CAPAXIAL 680 PF 10% Y5P C293 3180018  CAP ELECTRO 2.2@50
C232 3151648  CAPAX.10 MF 50V C294 3151515  CAP AXIAL .01 MF 20% Y5P
C233 3150420  CAP AXIAL 12.0 PF 5% NPO C295 3151515  CAP AXIAL 01 MF 20% Y5P
C234 3150640  CAP AXIAL27.0 PF 5% NPO C296 3180109  CAPELECTRO 22@25 20%
C235 3150750  CAP AXIAL 39.0 PF 5% NPO C297 3180109 CAPELECTRO 22@25 20%
C236 3150350  CAP AXIAL 10.0 PF 5% NPO C298 3180064  CAPELECTRO 10@50 20%
C237 3151405  CAP AXIAL 001 MF 10% Y5P C299 3180109  CAPELECTRO 22@25 20%
C238 3151364  CAP AXIAL 680 PF 2% NPO C300 3180018  CAP ELECTRO 2.2@50
C239 3151260  CAP RADIAL 220 PF 5% N470 C301 3151648  CAPAX.10 MF 50V
C240 3151648  CAPAX.10 MF 50V C302 3180064 CAPELECIRO 10@50 20%
C241 3151064  CAP AXIAL 100 PF 2% NPO C303 3150420  CAP AXIAL 120 PF 5% NPO
C242 3150640  CAP AXIAL27.0 PF 5% NPO C304 3150750  CAP AXIAL 39.0 PF 5% NPO
C243 3150540  CAP AXIAL 180 PF 5% NPO C305 3150640  CAP AXIAL27.0 PF 5% NPO
C244 3151405  CAP AXIAL .001 MF 10% Y5P C306 3150350  CAP AXIAL 10.0 PF 5% NPO
C245 3151364  CAP AXIAL 680 PF 2% NPO C307 3151405  CAP AXIAL 001 MF 10% Y5P
C246 3150168  CAP AXIAL 5.6 PF 10% NPO C308. 3151364  CAP AXIAL 680 PF 2% NPO
C247 3150896  CAP AXIAL56.0 PF 5% NPO C309 3150595  CAP AXIAL22.0 PF 5% NPO
C248 3151648  CAPAX.10 MF 50V C310 3151260  CAP RADIAL 220 PF 5% N470
C249 3151648  CAPAX.10 MF 50V C311 3150640  CAP AXIAL27.0 PF 5% NPO
C250 3151648  CAPAX.10 MF 50V C312 3150779  CAP AXIAL 43.0 PF 5% NPO
C251 3151648  CAPAX.10 MF 50V C313 3150540  CAP AXIAL 18.0 PF 5% NPO
C252 3151425  CAP AXIAL .0022MF 20% Y5P C314 3150420  CAP AXIAL 12.0 PF 5% NPO
C253 3180152  CAP ELECTRO 100@50 C315 3150420  CAP AXIAL 12.0 PF 5% NPO
C254 3151362  CAP AXIAL 680 PF 10% Y5P C316 3150750  CAP AXIAL 39.0 PF 5% NPO
C255 3151648  CAPAX.10 MF 50V C317 3150783  CAP AXIAL51.0PF 2% NPO
C256 3151648  CAPAX.10 MF 50V C318 3150420  CAP AXIAL 12.0 PF 5% NPO
C257 3150900  CAP AXIAL 68 PF 2% NPO C319 - 3151064  CAP AXIAL 100 PF 2% NPO
C258 3150640  CAP AXIAL 27.0 PF 5% NPO C320 3151050  CAP AXIAL91.0 PF 2% NPO
C259 3150540  CAP AXIAL 18.0 PF 5% NPO C321 3151648  CAPAX.10 MF 50V
C260 3150350  CAP AXIAL 100 PF 5% NPO C322 3180064 CAPELECTRO 10@50 20%
C261 3150896  CAP AXIAL 56.0 PF 5% NPO C323 3151515  CAP AXIAL.O1 MF 20% Y5P
C262 3151405  CAP AXIAL.00T MF 10% Y5P C324 3180018  CAPELECTRO 2.2@50
C263 3151364  CAP AXIAL 680 PF 2% NPO C326 3151515  CAPAXIAL.O1 MF 20% V5P
C264 3150168  CAP AXIAL 5.6 PF 10% NPO C326 3151345  CAP AXIAL 470 PF 10% Y5P
C265 3151260  CAP RADIAL 220 PF 5% N470 gg% g}g&gég gﬁg ?E(E'é%é%‘ %F@ %g"t \LKS/'_’\K
200 Sjawade CARAXIAL B PF 10%NPO C329 3180002  CAP ELECTRO .22@50 L.LEAK
Cos8 3151648 GAP AX 10 MF 50V C330 3151405  CAP AXIAL 001 MF 10% Y5P
Coe0 3151648  GAP AX 10 MF S0V C331 3151405  CAP AXIAL.001 MF 10% Y5P
Co70 3151648  GAPAX 10 MF SOV C332 3180084 CAPELECTRO 10@50 20%
C271 3180018  CAPELECTRO 2.2@50 €333 3180007 CAPELECTRO .47@50
C272 3180064 CAPELECTRO 10@50 20% €334 3160004 CAPELECTRO 10@50 20%
C273 3150420  CAP AXIAL 12.0 PF 5% NPO €335 3151648 CAPAX.10 MF 50V
C274 3150750  CAP AXIAL39.0 PF 5% NPO €336 3151648 CAPAX.10 MF SOV

C337 3151432  CAPRAD. 0033MF 2% NPO



REF  PARTNUM  DESCRIPTION REF  PARTNUM  DESCRIPTION
C338 3180064 CAPELECTRO 10@50 20% HST 2150019  HT.SINK(50738)-TDA2003 ASSY
C339 3180064 CAPELECTRO 10@50 20% JI00 3281025  JACK PHONE #YKB21-5012
C340 3151648  CAPAX.10 MF 50V J101 3281695  RECEPTACLE PHONO 1P PC MT
C341 3180064  CAPELECTRO 10@50 20% J102 3281695  RECEPTACLE PHONO 1P PC MT
C342 3151648  CAPAX.10 MF 50V J103 3281695  RECEPTACLE PHONO 1P PC MT
C343 3180064 CAPELECTRO 10@50 20% Jio4 3281505 RECEPTACLE DIN 5 PIN
C344 3151515  CAP AXIAL .01 MF 20% Y5P V105 3280042  CONN.COAX PC M. 90 DEG
C346 3151515  CAP AXIAL .01 MF 20% Y5P 1107 3080746 GONNP.G. 8 PIN FEMALE
C347 3180064 CAPELECTRO 10@50 20% 1108 3280746 GONN P.C. 8 PIN FEMALE
C348 3180018  CAP ELECTRO 2.2@50 1100 3280043 GONN.COAX PC MT. 45 DEG
C349 3151065 CAP AXIAL 100 PF 5% GP 1100 2055127 9.5mH POT CORE ASSY
C350 3151065 CAP AXIAL 100 PF 5% GP (4560254 SHIELD)
C351 3151425 CAP AXIAL .0022MF 20% Y5P L1017 3524114  COIL VAR 10.0 MH 10% C11265
C352 3151648  CAPAX.10 MF 50V L102 3524241  COILRAD'L 47 MH C7679 (SCL)
C353 3151345 CAP AXIAL 470 PF 10% Y5P [103 2055127  9.8mH POT CORE ASSY
C354 3180152  CAP ELECTRO 100@50 (4560254 SHIELD)
C355 3180012 CAP ELECTRO 1@50 20% L104 3520590 CHOKE ASSY 270.0 UH
C356 3180018  CAPELECTRO 2.2@50 L105 2055127  9.5mH POT CORE ASSY
C357 315156156 CAP AXIAL .01 MF 20% Y5P (4560254 SHIELD)
C358 3180241  CAP ELECTRO 470@16 L106 3524241  COILRAD'L 47 MH C7679 (SCL)
C359 3151259  CAP AXIAL 220pF, 10%, Y5P 107 2055127  9.5mH POT CORE ASSY
C360 3151405 CAP AXIAL .001 MF, 10%, Y5P (4560254 SHIELD)
C361 3151515  CAPAXIAL.O1 MF,20%, Y5P LI08 2085127  9.5mH POT CORE ASSY
CRIO0 3020090  DIODE IN4148 4560254 SHIELD)
CR10T 3020090  DIODE 1N4148 L109 2055127  9.5mH POT CORE ASSY
CR102 3020090 DIODE 1N4148 CAB60254 SHIELD)
gg}gi ggggggg g:ggg mﬂzg L110 3520590  CHOKE ASSY 270.0 UH
LI11 2055127  9.5mH POT CORE ASSY
CRIO5 3020090  DIODE 1N4148 (4560254 SHIELD)
CR106 3024811  DIODE 6A2 L112 2055127  9.5mH POT CORE ASSY
CR107 3024811  DIODE 6A2 (4560254 SHIELD)
gg}gg gggig} } g:ggg 2% . L113 3524241  COILRAD'L 47 MH C7679 (SCL)
CRI10 3020220  DIODE 1N400S-PLASTIC P100 3280723 CONNP.C. 3 PIN MALE
PI01 3280723 CONN P.C. 3 PIN MALE
gg} } ; ggggggé gl'ggg ‘]’Qﬁ] 48 PI02 3280723 CONNP.C. 3 PIN MALE
CRlls 2090090 DIODE IN4148 P103 3280723 CONNP.C. 3 PIN MALE
CR1I4 3090290  DIODE 1NA0OS-PLASTIC P105 3290752 CONN P.C.LG 2 PIN MALE
P106 3280723 CONNP.C. 3 PIN MALE
CR115 3020220  DIODE 1N40O5-PLASTIC PI07 3280793 GONNP.G. 3 PIN MALE
CR116 3020401  DIODE 15897-2-ND4973-7E PI0S 3080723 GONNP.G. 3 PIN MALE
CRI18 3020090  DIODE 1N4148 P109 3290752 CONNP.C.LG 2 PIN MALE
CR119 3020090  DIODE 1N4148 P110 3280723 CONN P.C. 3 PIN MALE
CRI20 3020050  DIODE IN751A 5.1V 5% 5W P11 3280723  CONNP.G. 3 PIN MALE
CRI21 3020220  DIODE 1N4005-PLASTIC P12 3280723  GONNP.G. 3 PIN MALE
CRI22 3020220 DIODE 1N4005-PLASTIC P113 3280720 GONNP.G. 8 PIN MALE
CRI23 3020050  DIODE IN751A 5.1V 5% 5W Q100 3030104  TRANSISTOR 2N3904
CR124 3020401  DIODE 15897-2-ND4973-7E Q101 3030104  TRANSISTOR 2N3904
CRI125 3020090  DIODE 1N4148 QI02 3030104  TRANSISTOR 2N3904
CRI27 3020090  DIODE 1N4148 Q104 3030104  TRANSISTOR 2N3904
CR128 3020090  DIODE 1N4148 Q105 3030495  TRANSISTOR J270
CR129 3020090  DIODE 1N4148 Q106 3030292  TRANSISTOR MPSA13
CRI30 3020090  DIODE 1N4148 Q107 3030104  TRANSISTOR 2N3904
CR131 3020090  DIODE 1N4148 Q108 3030104  TRANSISTOR 2N3904
CR133 3020090  DIODE 1N4148 Q110 3030286  TRANSISTOR 3SK81
CR134 3020220  DIODE 1N4OOS-PLASTIC QI11 3030104  TRANSISTOR 2N3904
CR135 3020090  DIODE 1N4148 Q112 3030104  TRANSISTOR 2N3904
CRI36 3020090  DIODE 1N4148 Q113 3030104  TRANSISTOR 2N3904



REF PARTNUM  DESCRIPTION

Qil4 3030104  TRANSISTOR 2N3904

Q115 3030104  TRANSISTOR 2N3904

Q116 3030104  TRANSISTOR 2N3904

Q117 3030104  TRANSISTOR 2N3904

Q118 3030104  TRANSISTOR 2N3904

Q119 3030104  TRANSISTOR 2N3904

Q120 3030111 TRANSISTOR 2N4125

Q121 3030104  TRANSISTOR 2N >+94

Q122 3030104  TRANSISTOR 2N3%04

Q123 3030104  TRANSISTOR 2N3904

Q124 3030104  TRANSISTOR 2N3904

Q125 3030104  TRANSISTOR 2N3904

Q126 3030104  TRANSISTOR 2N3904

Q127 3030104  TRANSISTOR 2N3904

Q128 3030104  TRANSISTOR 2N3904

Q129 3030104  TRANSISTOR 2N3904

Q130 3030104  TRANSISTOR 2N3904

Qi3l 3030111 TRANSISTOR 2N4125

Q132 3030121 TRANSISTOR 2N4402

Q133 3030104  TRANSISTOR 2N3904

Q134 3030104  TRANSISTOR 2N3904

Q135 3030104  TRANSISTOR 2N3904

Q136 3030104  TRANSISTOR 2N3904

Q137 3030104  TRANSISTOR 2N3904

Q138 3030104  TRANSISTOR 2N3904
Q139 3030495  TRANSISTOR J270

Q140 3030104  TRANSISTOR 2N3904

Q141 3030104  TRANSISTOR 2N3904

Q142 3030104  TRANSISTOR 2N3904

Q143 3030104  TRANSISTOR 2N3904

Q144 3030104  TRANSISTOR 2N3904

Q145 3030104  TRANSISTOR 2N3904

Q146 3030104  TRANSISTOR 2N3904

Q147 3030104 = TRANSISTOR 2N3904

Q148 3030292  TRANSISTOR MPSA13
Q149 3030104  TRANSISTOR 2N3904

Q150 3030104  TRANSISTOR 2N3904

Q151 3030111 TRANSISTOR 2N4125

Q152 3030104  TRANSISTOR 2N3904

Q183 3030104  TRANSISTOR 2N3904

Q154 3030104  TRANSISTOR 2N3904

Q155 3030286  TRANSISTOR 3SK81

Q156 3030104  TRANSISTOR 2N3904

Q167 3030504  TRANSISTOR J-310

Q158 3030104  TRANSISTOR 2N3904

Q159 3030104  TRANSISTOR 2N3904

Q160 3030104  TRANSISTOR 2N3904

Q161 3030111 TRANSISTOR 2N4125

Q162 3030201  TRANS 2N5953 TO92 (NS PACK.97)
R100 3220004  RES C.FILM 6.8 OHM 5%1/4W
R101 3220140  RES C.FILM 680 OHM 5%1/4W
R102 3220110  RES C.FILM 470 OHM 6§%1/4W
R103 3220275  RESC.FILM 33K 5% 1/4W
R104 . 3220275  RESC.FILM 33K &% 1/4W
R105 3220275  RES C.FILM 33 K 5% 1/4W
R106 3220235  RESC.FILM 10K 5% 1/4W
R107 3220315  RES C.FILM 100K 5% 1/4W
R108 3220235  RESC.FILM 10K 5% 1/4W
R109 3220200 RESCFILM 3.3K 5% 1/4W
R110 3220275  RESC.FILM 33K &% 1/4W
R111 3220200 RESC.FILM 3.3 K 5% 1/4W

REF PARTNUM  DESCRIPTION

R112 3220160 RESC.FILM 10K 5% 1/4W
R113 3220330  RES C.FILM 220K 5% 1/4W
R114 3220310 RESC.FILM 82K 5% 1/4W
R115 3260672  RES VAR PT10V 50K
R116 3220235  RES C.FILM 10K 5% 1/4W
R117 3220235  RES C.FILM 10K 5% 1/4W
R118 3220235  RES C.FIiLM 10K 5% 1/4W
R119 3220160 RESC.FILM 1.0K 5% 1/4W
R120 3220160  RESC.FILM1.0K 5% 1/4W
R121 3220145  RES C.FILM 820 OHM 5%1/4W
R122 3220160 RES C.FILM1.0K 5% 1/4W
R123 3220235  RESC.FILM 10K 5% 1/4W
R124 3220195  RESC.FILM2.7 K 5% 1/4W
R125 3220195  RESCFILM2.7K 5% 1/4W
R126 3220170  RESC.FILM 1.2K 5% 1/4W
R127 3220015  RES C.FILM 22 OHM 5%1/4W
R128 3220315  RES C.FILtM 100K 5% 1/4W
R129 3220285  RES C.FILM 47 K 5% 1/4W
R130 3220315  RES C.FILM 100K &% 1/4W
R131 3220045  RES C.FILM 68 OHM 5%1/4W
R132 3220006  RES C.FILM 1.6 OHM 5%1/4W
R133 3220235  RES C.FILM 10K 5% 1/4W
R134 3220235  RES C.FILM 10K 5% 1/4W
R135 3220160 RESCFHLM 10K 5% 1/4W
R136 3220355  RES C.FILM 1.0 MEG 5%1/4W
R137 3220355  RES C.FILM 1.0 MEG 5%1/4W
R138 3220235  RES C.FILM 10K 5% 1/4W
R139 3260688  RESVARPTIOVLIN 2K
R140 3220345  RES C.FILM 470K 5% 1/4W
R141 32201156  RES C.FiLM 510 OHM 5%1/4W
R142 3220090  RES C.FILM 330 OHM 5%1/4W
R143 3220240  RES C.FILM 12K 5% 1/4W
R144 3220282  RES C.FILM 39K 5% 1/4W
R145 3220315  RES C.FILM 100K 5% 1/4W
R146 3220315  RES C.FILM 100K 5% 1/4W
R147 3220235  RESC.FILM 10K 5% 1/4W
R148 3220000  RES M.FILM 0.0 OHM 1%1/4W
R149 3220235  RESC.FILM 10K 5% 1/4W
R150 3220160 RESC.FILM 1.0K 5% 1/4W
R151 3220160 RESC.FILM 1.0K 5% 1/4W
R152 3220160 RESC.FILM 1.0K 5% 1/4W
R153 3220190 RESCFILM22K 5% 1/4W
R154 3220190 RESCFILM2.2K 5% 1/4W
R155 3220350  RES C.FILM 680K 5% 1/4W
R156 3220315  RES C.FILM 100K 5% 1/4W
R157 3220285  RES C.FILM 47 K 5% 1/4W
R158 3260672  RES VAR PTIOV 50K
R159 3220315  RES C.FILM 100K 5% 1/4W
R161 3220300 RES C.FILM 68K 5% 1/4W
R162 3220275  RES C.FILM 33K 5% 1/4W
R164 3220316  RESC.FILM 100K 5% 1/4W
R165 3220235  RESC.FILM 10K 5% 1/4W
R166 3220295 - RES C.FILM 56K 5% 1/4W
R167 3220236  RESC.FILM 10K 5% 1/4W
R168 3220230 RESC.FILM 82K 5% 1/4W
R169 3220235  RESC.FILM 10K 5% 1/4W
R170 3220170 RESC.FILM 1.2K 5% 1/4W
R171 32202156  RESC.FILM 6.6 K 5% 1/4W
R172 3220000  RES M.FILM 0.0 OHM 1%1/4W
R173 3220315  RES C.FILM 100K 5% 1/4W
R174 3220075  RES C.FILM 220 OHM 5%1/4W
R175 3220005  RES C.FILM 10 OHM 5%1/4W



REF PART NUM DESCRIPTION REF PART NUM DESCRIPTION

R176 3220240 RES C.FILM 12K 5% 1/4W R239 3220275 RES C.FILM 33K 5% 1/4W
R177 3220235 RES C.FILM 10K 5% 1/4W R240 3220260 RES C.FILM 22K 5% 1/4W
R178 3220285 RES C.FILM 47 K 5% 1/4W R241 3220235 RES C.FILM 10K &% 1/4W
R179 3220235 RESC.FILM 10K 5% 1/4W R242 3220235 RES C.FILM 10K 5% 1/4W
R180 3220315 RES C.FILM 100K 5% 1/4W R243 3220260 RES C.FILM 22K 5% 1/4W
R181 3220315 RES C.FILM 100K 5% 1/4W R244 3220275 RES C.FILM 33K 5% 1/4W
R182 3250487 RES M.FILM 100K 1% 1/4 W R245 3220005 RES C.FILM 10 OHM 5%1/4W
R183 3250488 RES M.FILM 200K 1% 1/4 W R246 3220235 RES C.FILM 10K 5% 1/4W
R184 3260668 RES VAR PT10V 20K R247 3220235 RES C.FILM 10K 5% 1/4W
R185 3220090 RES C.FILM 330 OHM 5%1/4W R248 3220355 RES C.FILM 1.0 MEG 5%1/4W
R186 3220210 RES C.FILM 4.7 K 5% 1/4W R249 3220210 RESC.FILM 4.7 K 5% 1/4W
R187 3220200 RESC.FILM 3.3K 5% 1/4W R250 3220235 RES C.FILM 10K 5% 1/4W
R188 3220245 RESC.FILM 15K 5% 1/4W R251 3220235 RES C.FILM 10K 5% 1/4W
R189 3220175 RESC.FILM 1.5K 5% 1/4W R252 3220275 RES C.FILM 33K 5% 1/4W
R190 3220065 RES C.FILM 150 OHM 5%1/4W R253 3220235 RES C.FILM 10K 5% 1/4W
R191 3220000 RES M.FILM 0.0 OHM 1%1/4W R254 3220235 RES C.FILM 10K 5% 1/4W
R192 3220160 RES C.FILM 1.0K 5% 1/4W R255 3220380 RES C.FILM 10 MEG 10%1/4W
R193 3220275 RES C.FILM 33K 5% 1/4W R256 3220260 RES C.FILM 22K 5% 1/4W
R194 3220345 RES C.FILM 470K 5% 1/4W R257 3220260 RES C.FILM 22K 5% 1/4W
R195 3220230 RES C.FILM 82 K 5% 1/4W R258 3220260 RES C.FILM 22K 5% 1/4W
R196 3220295 RES C.FILM 86 K 5% 1/4W R259 3220260 RES C.FILM 22K 5% 1/4W
R197 3220345 RES C.FILM 470 K 5% 1/4W R260 3220235 RES C.FILM 10K 5% 1/4W
R198 3220295 RES C.FILM 86K 5% 1/4W R261 3220260 RES C.FILM 22K 5% 1/4W
R199 3220352 RES C.FILM 820K 5% 1/4W R262 3220275 RES C.FILM 33K 5% 1/4W
R200 3220235 RESC.FILM 10K 5% 1/4W R263 3220275  RES C.FILM 33K 5% 1/4W
R201 3220235  RESC.FILM 10K 5% 1/4W R264 3220260 RESC.FILM 22K 5% 1/4W
R202 3220380 RES C.FILM 10 MEG 10%1/4W R265 3220235 RES C.FILM 10K 5% 1/4W
R203 3220275 RES C.FILM 33 K 5% 1/4W R266 3220275 RES C.FILM 33K 5% 1/4W
R204 3220300 RES C.FILM 68K 5% 1/4W R267 3220260 RES CFILM 22 K 5% 1/4W
R205 3220310 RES C.FILM 82K 5% 1/4W R268 3220235 RES C.FILM 10K 5% 1/4W
R206 3220295 RES C.FILM 56 K 5% 1/4W R269 3220235 RES C.FILM 10K 5% 1/4W
R208 3220235 RES C.FILM 10K 5% 1/4W R270 3220380 RES C.FILM 10 MEG 10%1/4W
R209 3260612 RES VAR PT10V LIN 500K R272 3220260 RES C.FILM 22K 5% 1/4W
R210 3220190 RESC.FILM 22K 5% 1/4W R273 3220260 RES C.FILM 22K 5% 1/4W
R211 3220075 RES C.FILM 220 OHM 5%1/4W R274 3220260 RES C.FILM 22K 5% 1/4W
R212 3220315 RES C.FILM 100K 5% 1/4W R275 3220260 RES C.FILM 22K 5% 1/4W
R213 3220315 RES C.FILM 100K 5% 1/4W R276 3220245 RES CFILM 15K 5% 1/4W
R214 3220345 RES C.FILM 470K 5% 1/4W R277 3220275 RES C.FILM 33K 5% 1/4W
R215 3220235 RES C.FILM 10K 5% 1/4W R278 3220255 RES C.FILM 18K 5% 1/4W
R216 3220235 RES C.FILM 10K 5% 1/4W R280 3220340 RES C.FILM 330K 5% 1/4W
R217 3220380 RES C.FILM 10 MEG 10%1/4W R281 3220160 RESC.FILM 1.0K 5% 1/4W
R218 3220275 RES C.FILM 33K 5% 1/4W R282 3220235 RES C.FILM 10K 5% 1/4W
R219 3220300 RES C.FILM 68K 5% 1/4W R283 3220235 RES CFILM 10K 5% 1/4W
R220 3220310 RES C.FILM 82K 5% 1/4W 284 3220090 RES C.FILM 330 OHM 5%1/4W
R221 3220295 RES C.FILM 56K 5% 1/4W R285 3260664 RES VAR PTI0V 10K
R222 3220330 RES C.FILM 220 K 5% 1/4W 286 3220315 RES C.FILM 100K 5% 1/4W
R223 3220040 RES C.FILM 56 OHM 5%1/4W R287 3220315 RES C.FILM 100 K 5% 1/4W
R224 3220315 RES C.FILM 100K 5% 1/4W R288 3220275  RES C.FILM 33K 5% 1/4W
225 3220040 RESC.FILM 56 OHM 5%1/4W R289 3220315  RES C.FILM 100K 5% 1/4W
R226 3220205 RES C.FILM 3.9 K 5% 1/4W R290 3220235 RES C.FILM 10K 5% 1/4W
R227. 3220045 RES C.FILM 68 OHM 5%1/4W R291 3220380  RES C.FILM 10 MEG 10%1/4W
R228 3220045 RES C.FILM 68 OHM 5%1/4W R292 3220260 RES C.FILM 22K 5% 1/4W
R229 3220235 RES C.FILM 10K 5% 1/4W R293 3220260 RES C.FILM 22K 5% 1/4W
R230 8220235  RESC.FILM 10K 5% 1/4W R294 3220260  RESC.FILM 22K 5% 1/4W
R231- 3220380 RES C.FILM 10 MEG 10%1/4W R295 3990240 RES C.FILM 22 K 5% 1/4W
R232 3220260 RES C.FILM 22 K 5% 1/4W R296 3920275 RES C.FILM 33K 5% 1/4W
R233 3220260 RES C.FILM 22K 5% 1/4W R297 3290045 RES C.FILM 15K 5% 1/4W
R234 3220260 RES C.FILM 22K 5% 1/4W R298 3920235 RES C.FILM 10K 5% 1/4W
R235 3220260 RES C.FILM 22K 5% 1/4W R299 3020235 RES C.FILM 10K 5% 1/4W
R236 3220275 RES C.FILM 33K 5% 1/4W R300- 3290295 RES CFILM 56 K 5% 1/4W
k237 3220260 RES CFILM 22K 5% 1/4W R302 3220365  RES C.FILM 3.3 MEG 5%1/4W
R238 3220235 RES C.FILM 10K 5% 1/4W



REF  PARTNUM  DESCRIPTION REF  PARTNUM  DESCRIPTION

R303 3220355  RES C.FILM 1.0 MEG 5%1/4W R366 3220160  RES CFILM 1.0K 5% 1/4W
R304 3220384  RES C.FILM 12 MEG 10%1/4W R367 3220235  RES C.FILM 10K 5% 1/4W
R305 3220360  RES C.FILM 2.2 MEG 5%1/4W R348 3220235  RES C.FILM 10K 5% 1/4W
R306 3220235  RES C.FILM 10K 5% 1/4W R369 3220285  RES C.FILM 47 K 5% 1/4W
R307 3220315  RES C.FILM 100K 5% 1/4W R370 3220315  RES C.FILM 100K 5% 1/4W
R308 3220315  RES C.FILM 100K 5% 1/4W R371 3220235  RES C.FILM 10K 5% 1/4W
R309 3220060  RES C.FILM 120 OHM 5%1/4W R373 3220055  RES C.FILM 100 OHM 5%1/4W
R310 3220235 RES C.FILM 10K 5% 1/4W R374 3260620 RESVARPTIOV LN 100K
R311 3220295  RES C.FILM 56K 5% 1/4W R375 3220317  RES C.FILM 120K 5% 1/4W
R312 3220315  RES C.FILM 100K 5% 1/4W R376 3220210  RESC.FILM4.7 K 5% 1/4W
R313 3220245 RESC.FILM 15K 5% 1/4W R377 3220205 RESC.FILM39K 5% 1/4W
R314 3220315  RES C.FILM 100K 5% 1/4W R378 3220315  RES C.FILM 100K 5% 1/4W
R315 3220000  RESM.FILM 0.0 OHM 1%1/4W R379 3220315  RES C.FILM 100K 5% 1/4W
R316 3220345  RES C.FILM 470K 5% 1/4W R380 3220210  RES CFILM 4.7 K 5% 1/4W
R317 3220315  RES C.FILM 100K 5% 1/4W R38T 3220315  RES C.FILM 100K 5% 1/4W
R318 3220090  RES C.FILM 330 OHM 5%1/4W R382 3260672 RESVARPTIOV 50K
R319 3220215 RESC.FILM5.6K 5% 1/4W R383 3220040  RESC.FILM 56 OHM 5%1/4W
R320 3220215 RESC.FILM5.6K 5% 1/4W R384 3220330  RES C.FILM 220K 5% 1/4W
R321 3220235 RESC.FILM 10K 5% 1/4W R385 3220145  RESC.FILM 820K 5% 1/4W
R322 3220235 RESC.FILM 10K 5% 1/4W R386 3220350  RESC.FILM 680K 5% 1/4W
R323 3220275  RES C.FILM 33K 5% 1/4W R387 3220315  RESC.FILM 100K 5% 1/4W
R324 3220160  RESC.FILM 1.0K 5% 1/4W RYI00 3620112  RELAY TAKAMISAWA #RZ-12K
R327 3220212 RES C.FILMS.1K 5% 1/4W SW100 3670541  SW SLIDE DP3T #SLY-23-05P
R328 3220235  RES C.FILM 10K 5% 1/4W U100 3040097  LC. LF353N

R329 3220275  RES C.FILM 33K 5% 1/4W U102 3040131 LG MO340S

R330 3220275  RES C.FILM 33K 5% 1/4W <.

R331 3220275  RES C.FILM 33K 5% 1/4W ulo3 3040112 I.C. 1496P

R332 3220190 RES C.FILM 22K 5% 1/4W uto4 3040851  1.C.TDA2003

R333 3220195 RES CFILM2.7K 5% 1/4W Ules 3041054  1.C. 14052

R334 3220235  RES C.FILM 10K 5% 1/4W Ul06 3040094  IC.LM358

R335 3220235  RES C.FILM 10K 5% 1/4W U107 3040097  I.C.LF353N

R336 3260664 RESVARPTIOV 10K U108 3040011  I.C.74HC74

R337 3220205 RES CFILM3.9K 5% 1/4W UT09 3040033  I.C.74HC86

R338 3220195  RES C.FILM 27K 5% 1/4W U110 3040033  1.C.74HC86

R330 3220240 RES C.FILM 12K 5% 1/4W Ut 3041054 1.C. 14052

R340 3220357  RES C.FILM 1.5 MEG 5%1/4W UT12 3040029  I.C.74HC4046

R341 3220315  RES C.FILM 100K 5% 1/4W UT13 3041054 1.C. 14052

R342 3220200 RESCFILM3.3K 5% 1/4W Uti4 3041054  1.C. 14052

R343 3220235 RES C.FILM 10K 5% 1/4W U5 3041054  I.C. 14052

R344 3220235 RESCFILM 10K 5% 1/4W UTl6 3040094  LC.LM358

R345 3220190 RESCFILM22K 5% 1/4W \%]150 ggjooggﬁ ll(c: %‘C‘é@“iép

R346 3220315  RES C.FILM 100K 5% 1/4W VRIOT  a0d01e4 1Q doaoe

R347 3220140  RES C.FILM 680 OHM 5%1/4W VRI02 3040150 1C soa0s

R348 3220090  RES C.FILM 330 OHM 5%1/4W <.

R349 3220315  RES C.FILM 100K 5% 1/4W

R350 3220090  RES C.FILM 330 OHM 5%1/4W

R3] 3220140  RES C.FILM 680 OHM 5%1/4W

R352 3220235 RESC.FILM 10K 5% 1/4W

R353 3220200 RES C.FILM 3.3K 5% 1/4W

R354 3220315  RES C.FILM 100K 5% 1/4W

R355 3220315  RES C.FILM 100K 5% 1/4W

R356 3220320  RES C.FILM 150 K 5% 1/4W

R357 3220370  RES C.FILM 4.7 MEG 5%1/4W

R358 3220345  RES C.FILM 470K 5% 1/4W

R359 3220065  RES C.FILM 150 OHM 5%1/4W

R3O0 3220040  RES C.FILM 56 OHM 5%1/4W

R361 3220335  RES C.FILM 270K 5% 1/4W

R362 3220355  RES C.FILM 1.0 MEG 5%1/4W

R363 3260668 RESVARPTIOV 20K

R364 3200245 RES C.FILM 15K 5% 1/4W

R365 3220230  RES C.FILM 82K 5% 1/4W
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