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SECTION 1
INTRODUCTION

FIGWRE T-7. IC-T80 INTEGRATED CIRCUIT STEREQ CONSOLE

1.1 SCOPE OF MANUAL

This manual is intended toc provide the user and service tech-
nician necessary technical information required to install, oper-
ate and repair the CROWN {C-150 Integrated Circuit Stereo Con-
sote property and to maintain the unitin optimum operating condi-
fhon.

The manual is comprehensive, canfaining a physicat description
of the IC-150, electrical and mechanical specifications, complete
instaliation and operating instructions, a detailed circuit descrip-
tion and service procedures {c include troubleshooting and repair.
Also included are complete parts lists, & unit schematic and ex-
ploded view drawings {o assist inidentification of parts and under-
standing the functional operation of the 1C-150 sfereo console.

A thorough reading of this manual and strict adherence to the
instructions, procedures and cautions will assure many years of
professional quality service and listening enjoyment from your

CROWN 1C-150 Integrated Circuit Stereo Console.

1.2 EQUIPMENT DESCRIPTION

The CROWN [C-150 integrated Circuit Stereo Console is specif-
icatly designed to provide precise reproduction of all types of
music and the versatile controls allow aimost unlimited selection
to suit your particular requirements.

Up to seven program sources may be connected as inputs to the
1C-150 on the rear panel; two tape recorders with 2 or 3-head con-
figurations, a tuner, two phono turntables, and two auxiliary
sources {microphones, guitar amplifiers, cassette recorders,
tuners, tape recorders, etc.). All program sources are available
through the front panet SELECTOR switch.

Four output connections are available onthe {C-150 rear panet; a
power amplifier, headphone amplifier and two tape recorders.

It should be cbvious from the variety of inputs and cuiputs avail-
able that a great number of system configurations may be de-
signed by the experienced hi-fi buff. The IC-150 will handle them
aif efficiently. Several typical combinations are described in Sec-
tion 3, Instatlation and Operation.

Four switched ac outlets are available on the rear panel of the IC-
150 to power other systern components. The ON-AC pushbutton
on the IC-150 front pane!l applies ac power to the [C-150 and anv
components connected to the switched outlets. Crne unswitched
cuttet is alsc located on the rear panel; this outletis not atfected by
the ON-AC pushbutton switch.

There are four basic ways to display your 1C-150; custom
mounted, standard 19" rack mounted, mounted in the accessary
5-R wainut cabinet, or free standing in its attractive vinyl case. De.
tailed instructions for the various mounting configurations are
found in Section 3, Instaliation and Operation.




1.3 HE-FI TERMS — GLOSSARY

A-B Yest ...

Acoustic or
Mechanical

Faed-back ...

Channef . ..

Crossover . . .

Crosstalk . . .

Bamping . . .

Decibel . . .

Distortion . ., .

Evaiuating relative performance of two for
more) components or systems by changing
quickly from one to the other. Most high fidelity
deaiers have A-B test facilities.

An annoying low Fequency interference
created when vibrations from loudspeakers are
picked up by the cariridge and amplified by the
sound ' system. Physically separating loud-
speakers and record-playing eguipment will
solve the probiem.

A channel is a complete sound path. A single
channel, or monophonic system, has ohe

“channel. A stereophonic system has at leasttwo

full charnels designated as left (A) and right
(B). Monophonic material may be played
through a stereo system; both channels wil)
carry the same signal. Stereo material, if played
o a moncphonic system, mixes and emerges
&s a mohophonic sound.

A frequency at which other frequencies above
and below itare separated. in a two-way speaker
system, for instance, the crossover frequencyis
the point at which woofer and tweeter response
are divided.

Signal leakage between two channels.

Controlling of vibrations, response, or res-
cnances which if unchecked would cause dis-
tortion.

A numerical expression of acoustic or efecirical
ratios, such as the relative intensity of a sound
or the relative strength of & signal. Cnetothree
decibels {db) is about the smallest change in
sound perceptible to the ear.

Unwanted noise, or sounds which didn't existin
the studio when the original recording was
made. Harmonic distortion disturbs the origina!
relationship hetween a tone and other tones
naturally related to it Intermodulation distor-
tion (1M} introduces new fones caused by mix-
ing of two or more original tones. Phase distor-
tion, or non-linear phase shift, disturbs the

Egualization . . .

Flutter . . .

Hertz . ..

IHF Music
Power ...

iHF Noise
Measurement . .

Phon . ..

Signal-to-
Noise Ratio . . .

natural timing sequence between a tone and its
related overtones. Transient distortion disturbs
the precise attack and decay of a musical
sound. Harmonic and IM distortion are ex-
pressed in percentages; phase distortion in de-
grees, transient distortion is usually judged
from oscifloscope patterns, but is best
measured as phase distortion.

Frequency manipulation to meet the require-
ments of recording, and an inverse manipula-
tion en playback to get uniform response. Aiso
iknown as compensation.

Rapid variations in the speed of a turniable or
tape transport. When gpronounced, flutter
causes a wavering of musical pitch.

. As in cycles-per-second, not rentat agency.

This rating expresses the ability of an amplifier
to handle short duration power peaks, as op-
posed o sustained power levels. An amplifier
may only be capable of putting out 45 watis if
that levet is continuous, but it may be able to
handle 60 watt peaks (such as mightoccurina
musical passage}, if the peaks do not last too
fong.

Any of 3 defined ways to measure noise, each of

which uses a different filter, or frequency-
weighting method, in making the test; usually
the HF “A”weighting is the reference, since this
measurement simulates the Fletcher-Munson
toudness curves, and is therefore insensitive to
high and low frequency noise. This method pro-
duces the largest signal-to-noise specification.

A unit of loudness for steady tones, correlated
with the Fletcher-Munson loudness curves, and
referenced to the db level at 1KHz. 100 phons
equals 100db at 1KHz, while 100 phons at 100
cycles is about 103db (¢f Fletcher-Munson
curves shown in discussion of toudness con-
frot).

Often abbreviated as S/N ratio; the propartion
of signal to undesired and extraneous noises in
any device or its output. The higher the ratio, the
betier. Expressed in decibels.




FREQUENCY RESPONSE

PHASE RESPONSE

HUM AND NOISE

DISTORTION THD

INPUTS
INPUT GAIN & IMPEDANCE

PHONO INPUT OVERLOAD

QUTPUT
PHONC QUTPUT & IMPEDANCE

VOLUME CONTROL
LOUDNESS COMPENSATION

PANORAMA CONTROL

TONE CONTROLS

MUTING

FILTERS

AC QUTLETS
POWER REQUIREMENTS
SEMICONDUCTOR COMPLEMERY

DIMENSIONS
WEIGHT

SECTION 2
SPECIFICATIONS

Hi-leval: +0.60B 3Hz-100KHz with hi-impedance load, +0.1d8 10Hz-20KHz with
{HF Ioad; Phono: + 0.5dB of RIAA, calibrated

Hi-level: typically +19to - 127 20Hz-20KHz with [HF load, Phono: typically + 5% 20Hz-
20KHz additional phase shif

20Hz-20KH? inputs shorted: Hi-level; 90dB below rated oulput (ypically 100dB
with [HF “A" weighted measurement; Phono: 80dB below 10mV input) typically
0.5uV input noise

essentially unmeasurable; {M: less than 0.01% at rated output with IHF measure-
ment {typically under 0.002%)

five hi-level inputs (1 tuner, 2 auxidiary, 2 tape) twe equalized phonos

HMi-tevel: 20.8d8 + 0 2dB, 100K ohms,; Phono: 50-70dB (adjustable) 4 /K chms. Sen-
sitivity: ImV @ LKHz for rated output.

33.330mV at 1KHz, depending on gain (100mVY when set to 60a8 total preamp
gain}

10v maximum before overiocad, 2.5 rated, 600 ohms cutput impedance

(at tape out) 600 chms with typical maximum output of Sv RMS at 1KHz iate hi-
impedance load

over B0dB dynamic range with calibrated tracking

new wide-range design for excellent simulation of Helcher-Munson curvas downto
&0 phons; with exclusive dual R/C bass-boost coordinated with volume control

unique, continuousty-variable control for infinite adjustment from sterec tomong to
stereo-revarse, replaces confusing conventional stereo-mode switches and blend
controls with the first intuitive control of stereo spatial dimension

continuousty variable +15dB at 30Hz and 15KHz, cance! swilch bypasses inde-
pendent bass and treble control settings o give instant true-fiat response in both
channeis

wses plug-in reed relay — removes turn-on transients from 1C- 150 output thus pro-
tecting speakers

Rumble: -3dB at 50z with 6dB-per-octave cut-off; Scratch: -3dB at SKHz with
12dB-per-octave cut-off.

four switchad with 25A switch, one unswiiched
about 2 watts at 120v or 240v B0-400Hz AC

two integrated circuits (eguivalent to 42 bipolar transistors and 2 FET) for a total of
54 bipotar transistors, three FET. three zeners and seven diodes

5" Hx 177 W, 8%" behind panel

10 ibs., with walnut cabinet 16 ibs,




3.1 GERERAL

This section contains installation and operation instructions for
the 1C-150 stereo conscle. Also included are input and oulput
interconnection diagrams and a detailed explanation of the use of
all controts and indicators.

3.2 UNPACKING

Immediately upon receiptof the 1C-150 shipment, inspectthe unit
for any damage incurred in transit. The unit was carefully in-
spected and tested and left the factory unmarred. Notify the
transportation company immediately Hf any damage is found. Cnly
the consignee may initiate a claim with the carrier for damage cur-
ing shipment. However, CROWN wili cooperate fully in such an
event, Be sure to save the carton as evidence of damage for the
shipper's inspection.

CROWN recommends that you save the packing materials, evenif
the unit arrives in perfect condition. They will prove valuable in
preventing damage shouid there be occasion (o transportor ship
the unit. Both the carton and internal pack are specifically de-
signed for protection during transit. Do not ship the unit witheut
this factory pack!

Be sure to return the warranty registration form to the CROWN fac-
tory within ten days for the full warranty coverage.

3.3 MOUNTING

Referto Figure 3-1 for the 1C-150 mounting dimensions, Detailed
mounting tnstructions follow:

Custom Mounting - a full-size template of the 1C- 150 is enclosed
in the rear of the manual received with the unit. Thistempiate aiso
includes dimensions for the shelf which is recommended.

Accessory Cabinet — To instal! the 1C-150 in the Medel 5-Dor 5-R
wainut cabinet for shelf or table mounting:

1. Remove four rubber feet from unit bottom cover. Retain
SCrews.

2. a. 5-D— SlidetheC-150 carefully into the front opening of the
5.0 and secure with four screws supplied withthe cabinet.

b. 5-R — Install the rack mountears in place oftheend bars as
per steps 1 and 2 under rack mounting. Carefully slide the
IC-150 into the front opening of the 5-R and secure with four
screws supphied with the cabinet.

CAUTION!

Do not overtighten these screws.

SECTION 3
INSTALLATION AND OPERATION

3. a Attach four new feet, supplied with the 5-D, using the
screws removed in Step 1.

b. Omit this step with the 5-R cabinet.
Rack Mounting — The following parts are reguired:

2 Angle brackets, CPN 3341

4 Nylon washers, CPN 2118

1 Allen tool, 7/64, CPN 3454

4 Panel screws, 10-32, CPN 2120

1. Remove two end caps from the IC-15G front panel using the
7/64 Allen tool. Retain the socket screws removed.

2. Align the angle brackets (brushed surfaced toward the front)
on the unit to match the holes which held the end caps. Secure
angle brackets with 6-32 x Y4 socket screws removed inStep 1.

NOTE

Socket screws may appear to be cross-threading but will
straighten approximately haifway through.

3. Place a nyton washer on each pane! screw and mount the {C-
150 in a standard 19" rack with 10-32 threading. No support-
ing shelf is required,

3.4 AC POWER

The 1C-150 is usually factory-wired for 120 VAC operation. How-
ever, the unit may be converted for 220 VAC operation by simply
rewiring the power supply as shown in Figure 3-2. Only a soldering
iron and 3 pair of diagonal wire cutters are required.

1. Remove the botiom cover from the H0-150 (paragraph 5.4.1).

2. With the unit upside down, and the front panel toward you,
locate the terminal strip on the bottom in the near left-hand
corner.

)

Cut two jumper wires; one between the white/orange and
blue/yellow wires; one between the black and green/black
wires.

4. Solder a new jumper wire between the blue/yellow and
green/black wiresg at the terminat strip.

5. Replace the 1/8 ampere Hine fuse with a 1/16 ampere type
3AG fuse.

6. Change the line cord tag to read 220 volts.
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FIGURE 3-1. MOUNTING DIMENSION DIAGRAM

3.4.1 System Interconnections — {C-150 Stereo
Conscle and Power Amplifiers

Power amplifiers used in the system with the 1C-150 should be
connected to the accessory AC receptacies on the 1C-150, NOT a
wall socket. Use 3-to-2 wire adaplers supplied in the 1C-150
accessory kit

CAUTION!

Do NOT connect the green {ground) wires of the adapters to
the IC-150 chassis. The shielded signal cables from the IC-
150 autput to yvour powser amplifier carry the ground. Con-
necting the adapter greenwires will cause “ground loops” and

resull in hum, osciliation and possible amplifier and loud-
speaker damage.

3.5 INPUT CONNECTIONS

Refer to Figure 3-3 Connectors for system equipment used as pro-
gram sourceas for the IC-150 are focated on the unit rear panet. Up
to seven program sources may be connected simultanecusly to
the IC-150 and their outputs controlied by the 7-position SELEC-
TOR switch on the [C-150 front panet. Refer 1o the manufacturer's
instruction manual accompanying the program SOUrce equip-
ment for preper control settings for each unit.




3.6 OUTPUT CONNECTIONS

Refer to Figure 3-4. Connectors for system equipmentused as out-
suts for the 1C-150 are located on the unit rear panel. Cutputcon-
nections are available fortwotape recorders whichmay be used to
record program material. Refer to the manufacturer’s instruction
manual accompanying the recarder for proper control settings on
the recarder. Two main output connections are avallable for power
amplifiers or headphone amplifiers.

5
Green/Block Blue/Yallow
Bigeck White/Orange
White White
(Terminal Strip)
Er — — — — J-rv i i Rl E
K

R
? ADD
CUT

FRONE PANELLBotiom of IC-150, lower
Lafi Corner}

FIGURE 3-2. 220-VOLT WIRING CONVERSION DIAGRAM

3.7 DETAILED FUNCTION OF
FRONT PANEL CONTROLS

Retfer to Figure 3-5 for location and brief description of front panel
controis. Detailed functiona! descriptions follow:

SELECTOR Rotary Saven Pasition Switch when operated chooses
the sound source and recording source from phono, tuner, tape
player, or recorder, TV sound, guitar amp, eic.

The VOLUME control with over 60db of dynamic range adjusts
listening level of the program through your speakers. it does not
affect the program fed to tape recorders. Notice the excellent
channel-to-channel balance as the volume is raised or lowered.

BALANCE contro! usually remains at 12 o'clock for equalvolume
in each speaker. Turn the control toward the weaker channel to
carrect for unbalanced sound.

PANORAMA control supersedes the conventional mode selector-
switch. You may smoothly vary the "sterec-image” from normal
fuli stereo at “7 o'clock”, toward mono, at "12 o'clock”, then outto
reverse-stereo, at 5 o'clock”. This control heips reduce “ping-
peng’ stereo — particutarly when using headphones.

BASS controls are continuously variable + 15db at 30Hz and are
normally at 12 o'clock for “fat" response. Turn clockwise for in-
creased iow-frequencies, counter-clockwise for decreased bass.

{The larger control affects the left channel while the smalier, pro-
jecting knob controis the right. Each control is independent but
may be easily operated in tandem by grasping both inner and out-
er kngbs.)

TREBLE conircls are continuously variable +15db at 15KHz and
are normally at 12 o'clock for “fiat” respanse. Turn clockwise for
increased high-freqguencies, counter-clockwise for decreased
bass. {The larger control affects theteft channelwhile the smalier,
projecting knob controls the right.)

TFAPE MONITOR 1 and TAPE MONRITOR 2 provide instant repiay
fromm the "monitor’ playhead of one or two typical 3-head
recorders. In other words, you can histen to what you just taped.

LOW FILTER Button when depressed will rofi off low frequencies at
a bdb/octave rate below 50Hz (3db down-point). Sub-audic rum-
bie is tharefore reduced, without materially affecting the sound
you hear

HIGH FILTER Button when depressed will decrease the high fre-
quencies at a sharp 12db/octave rate beginning at 5000Hz (3db
down-paint). Distorted, worn, and scratchy records benefit most
with minimum loss of essential response.

ON-AC Bution when depressed applies power to the 1C-150 and
simultanecusly powers any componeni plugged into the switched
AC outlels on the rear apron. Additionally, muting of the 1C-150
output occurs for about four seconds after turn-cn — thus
eliminating "thumps” caused by most solid-state components.
(NOTE: components net switched on by the ON-AC Button may not
be muted unless turned-on within the four-second period )

PUSH for LOUDNESS Buiton when engaged boosts bass and tre-
ble tones with respect to midrange fones at low sound tevels. The
amount of boost increases as the leve! dreps. Disengaged.
response remains fiat (except for fone control and filtereffects)y at
all sound levels.

PUSH for FLAT Buiton, when depressed, cancels alt boost — or
cut-action of both the BASS and TREBLE controls. Tone controls
may therefore be “in” ¢or “out” at a touch.

3.8 USING THE SELECTOR SWITCH
AND TAPE RECORDERS

Refer to Figure 3-6.

A, To hear a tape being played on Recorder 1, you may turn the
SELECTOR to Tape 1 orpush TAPE MONITOR 1. Seefigure A

B. Tohear a tape being played on Recorder 2, you may turn the
SELECTOR to Tape 2 or push TAPE MONITOR 2. SeeFigure A,

WARNING!

Do not leave a Recorder in "Source” then turn 1C-150 Selector
either to or through that Recorder as oscillation wiill result,

To record any socurce onto Recorder 1, turn the SELECTORto
that source. As an example, to record a disc being played on
Phone 1 turn SELECTCR tc Phono 1, you can even record the

o
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B C

- Selector knob
Phono 1 & 2 — for turntables, inputs have B0-70db gain,
47K chms impedance and max. sensitivity of Imv @
iKHz.

A

Tuner — for FM Sterec/stereo muitipiex or AM/FM Tuner.

AUX 1 & 2 — any device which can be connected to the
AUX inputs, i.e. microphones, guitar, agditional funer, ad-
ditional tape recorder, electric razor, etc.

Tape 1 & 2 — for tape recorders with 2 or 3 head con-
figuration.

B -~ VYolume — Adiust volume for vour entire systam.

¢ — Balance — Acts as a built-in equalizer for proper balance
of your system.

-~ Pancrama — when in "“Normal” music plays in stereo.
“Moro” — for mono application. Each speaker puts cut
the same soiund. "Reverse” all sighais are swilched.
Signals which appeared iy left channel will appearinright
channel and vice versa.

F?GH

. Push for Loudness — when engaged adds loudness com-

pensation to volume control; disengaged — response is flat at
all volume lgvels.

. Tape 1 - when engaged — monitors previously recorded ma-

terial on Recorder 1.

. Tape 2 — when engaged — monitors previously recorded

material on Recorder 2.

. Low Filter — eliminates low frequency noise or rumble when

engaged. Disengaged — flat response.

. Hi Filter — eliminates high frequency noise such as record

scratches; disengaged — flat.

. AC — turns on the complete system.

. Push for Flat — engaged — cancels all tone control effects for

perfectly flat response. It does not cancel scratch or rumble
filters.

E-F — Bass Controls — inner knob controls bass prominence on

right channel; outer knob, left channel.

G-H — Treble Contrals — inner knob — controls treble

prorminence on right channel; outer knoh, left channel

FIGURE 3-8, IC-150 FRONT PANEL CONTROLS
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piay-back from Recdorder 2 by turning the SELECTOR to
Recorder 2. After setting the selector, piease place Recorder 1
in the source mode and push TAPE MONITOR I. Adjust
Recorder 1 input levels, then adiust the output levels unti
volume is unchanged whether TAPE MONITOR 1 is de-
pressed or not. Begin taping, then switch the source-tape
switches of Recorder 1 to “TAPE” releasing and depressing the
TAPE MONITOR 1 will now yield the "Source-Tape” A-B com-
parison. You can also leave the TAPE MONITOR 1 depressed
and A-B the recording at the machine. See Figure C.

As with Recorder 1 described inC, any source can be faped on
Recorder 2 inciuding playback of Recorder 1. Further, any
source oh the SELECTOR {(except Recorder 1 or 2) may be
taped on both recorders simuitanecusly and monitored in-

Fig
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dividually using TAPE MONITOR 1 OR 2 (if 1 and 2 are de-
pressed together, 2 will override 1).

1

While taping on Recorder 1, it is also possibie to listen to
completely different tape on Recorder 2 by depressing TAPE
MONITOR 2.

As TAPE MONITOR 2 overrides TAPE MONITOR 1, for easy
monitoring we suggest method E: however, the following
method may be used.

it is possible to record from any source on the SELECTOR with
the exception of Tape 2 onto Recarder 2 white listening to Re-
corder 1. First, set-up Recorder 2 as in C above. Second, to
hear Recorder 1 playback, disengage TAPE MONITOR 2 and
engage TAPE MONITOR 1.
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FIGURE 3-6. SELECTOR SWITCH — TAPE RECORDERS
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PANGRAMA

PANORAMA,

PANORAMA

FIGURE 3-7. PANORAMA / BALANCE CONTROL
15



3.9 COMBINED FUNCTION OF THE
PANCRAMA AND BALANCE CONTROL

An imporiant part of the unusual flexibility of the iC-150 is it
lustrated in Figure 3-7.

The pictures show the variation in balance (reiative source levels
of the two channels} and the stereo image (iocations from which
the sounds seem to be coming) available through use of the
BALANCE and PANORAMA controls, The musical example pic-
tured has a piano (itiooks fike Peter Nero's) inthe leftchannel, ac-
companied by a singer (probably Robert Goulet) in the right
channel. Starting at the left, both controls are shown in the NOR-
MAL position. With this setting it is possible that the musical
source, the reproducing equipment, and the surrounding
acoustics will together allow the piano and voice to sound bal-
anced (i.e. neither isobscuring the other) and distinctly separated
indistance {i.e., perhaps the singer appears to be in the middle of
the stage while the piano is off to the left). If this is true, the con-
trols can be left in the NORMAL position and life is astonishingly
easy. Imagine, however, that a poorly made recording gives you
the feeling that the singer is performing on your patio off to the
right, while the piano is being plaved in your neighbor's lawn
across the streetto the left. This is too much separation, By moving
the PANDRAMA control toward the MONG position (Figure 3-7, A)
you can move the two channels together untif you are satisfied with
the sound. Moving all the way to the MONQ position mixas the two
channels completely, giving no separation (i.e, the singer will be
sitting on the plano a la Dean Martin). If vou wouid rather have the
piano on the right and the singer on the left, this can be ac-
comptished by turning the PANORAMA control io the REVERSE
position, as in the third picture.

Figure 3-7, B iliustrates the effect of moving the balance contro
toward the feft position. Suppose that after listening to the music, it
seems to you that the singer is dominating the pianotoo much. By
turning the balance control toward the left position you can de-
¢rease the vocal contribution from the right channel until vou feel
satisfied with the relative levels of piano and voice. H you wantto
hear only the piano, turn the BALANCE all the way to the LEFT posi-
tion, at which point the singer (right channe!) will be turned off
completely, and the piano will continue alone on the lefl. if you
then move the PANORAMA control toward the MOND position, the
piano will seem to move toward the right. At the MONG position,
the sound of the piano will be coming at equal volume levels from
both speakers. |f you turn the control toward the REVERSE posi-
tion, the piano will move further to the right, untif it appears solely
in the right channel. The piano has duplicated its movementinthe
top row of pictures, but without the vocal accompaniment.

Figure 3.7, C shows the same process in the right channel.
Perhaps you decide that the singer nesds more emiphasis. Tuming

the BALANGE control toward the RIGHT will decrease the piano

volume until the relative levels are satisfactory. At the RIGHT posi-
tien, the piano {left channel} will be compiletely gone, and the
singer wili appear alcne in the right channel. You can then use the
PANORAMA control to move the singer te any position between the
right and feft channels, as shown in the succeeding two il-
lustrations.
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Natice that in the three pictures showing the PRNORAMA control
in the MONQ position, that the sound comes from a single loca-
tion between the speakers, regardless of the BALANCE control
position. This occurs because the BALANCE control appears
pefore the PANORAMA control in the circult, an arrangement
which means that the BALANCE conirol does not operate on the
mixed signal coming from the PANORAME control. It also means
that any BALANCE change will affect both speakers equally when
the PANCRAMA control is in the MONG position. If, for example,
you decrease the sound of the piano by turning the BALANCE con-
trol toward the RIGHT, the sound will decrease equally in both
speakers. The need for flexibility dictates this design. Using the
levef conirols on your power amplifiers still allows you tovary the
sound levei from both speakers if you want, while the location of
the BALANCE control before the PANORAMA controt allows you to
vary the levels of the individual channels before mixing is done by
the PANORAMA control. This way, the BALANCE controf and the
amplifier leve! controls do notmerely duplicate each other, but ac-
complish different functions, thereby adding another dimension
to your control of the music.

The result of the 1C-150 is an unparaieled capability for fitting
your music, compenents, and envirenmenttogether ina satisfying
way.

3.10 USING THE EXTERNAL MUTER

The external muter shown in Figure 3-4 is a very simple device to
use. As a suggestion, the switch could be conveniently instalied
beside & telephone, thus eliminating the risk of fails when running
at high speeds from the sterec to the telephone. '

By installing a single pole, single throw, “on/cff" type switch with
any length of “zip cord”, remote muting may be achieved.

To instail, simply loosen the hex nuts on the muter, remove the
jumper wire instalied by the factory. Wrap either wire attached to
the swilch to either fug on the muter, then retighten the externa!
muter nuis {see Figure 3-8).

Zip Cord
e |
on OFf

Swisch

FIGURE 3-8 EXTERNAL MUTER WIRING




4.1 GENERAL

This secticn contains a description of circuitry operation fo better
enable a qualified service technician to understand and maintain
the CROWN IC-180 sterec console in optimum operating con-
dition. Refer to Figure 4-1 (1C-150 Signal Flow Diagram) and the
overali unit schematic diagram in Section 6 while reading the cir-
cuitry description to facilitate your understanding of the unit
operation.

4.2 PRINCIPLES OF OPERATION

The (C-150 provides the important basic control center functions
in a unit designed for clean sound and uncomplicated operation.
Especially noteworthy guahties include the uniquely low distor-
tion and noise levels, and the exceptionally good frequency and
phase response. These qualities combine with simple and pre-
cise mechanical operation to afford versatile handling of pro-
grams from all audio sources.

The etectronics of the 1€-150 are built around two integrated cir-
cuits which provide the equivalent of 22 transistors and 14 diodes.
Beside these there are 13 bipolar transistors, 1 FET, 2 zeners, and
8 diodes.

The IC-150 requires about 2 watts for its operation. The power
supbly can be wired for 120 or 240 volts, and will operate on any
frequency from 50Hz-400Hz. On the back of the unit are provided
5 ac autiets for supplying equipment used with the preamp. Four
of these are powered by the on-off switch of the iC-150, while the
fifth is wired directly to the power cord before the switch. The un-
switched outlet powers your furntable, to avoid turn off in mid-
cycle with possible damage.

The output from the 1C-150 to the following amplifier is auto-
matically muted for several seconds to protect speakers. When the
1C-180 is turned on, a relay keeps the output off long enough to
aliow normat turn-on transients in other equipment to die down,
thus oreventing these transients from harming speakers. About 5
seconds after the ac switch is pressed, the muting relay cleses to
aliow normat operation.

A conceptuatl layout of the operation of the 1C-150 appears inthe
signat fiow diagram. For any who want more detail the actual elec-
tronic components are shown on the schematic. The signal flow
diagram shows the sequence of operations upon an audio signal
as it passes from input to output (moving from left fo righton the
diagram}.

At the extreme left of the chart the selection of inputs appears, all
of which feed o the ratary salector switch. i the phono inputs are
used, the signal goes through the selector switch tothe phono pre-
amp and employs a low-distortion, low-noise cascode design.
Cther features of the phono preamp include the equalization cir-
cuitry (to afford precise matching ofthe RIAAresponse curve) and
the ghone level controls. Following the phone preamp the signal is
returned 1o the selector switch.
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SECTION 4
CiRCUIT DESCRIPTION

From the selector switch, the signal (either from the phono pre-
amp or from tape, aux, or tuner inputs) goes o the tape cuiputs
and the tape monitor circuitry. The tape outputs route the signal to
your recorder(s), while the pushbutton activaied tape monitors
provide & means of listening to whatever is coming intothe Tape 1
and Tape 2 inputs when the selector swilch is set on adifferentin-
put {you may monitor the tape you are making, comparing the tape
with the source you are taping). The next part of the circuitis the
fow filter, which is normaliy bypassed. it can be added to the cir-
cuit by depressing the low filter button.

Following the low filter come the volume control and loudness cir-
cuitry. Depressing the loudness button adds the loudness com-
pensation circuitry to the signal path. When the volume control is
turned to maximum, the loudness compensation hasnoeffect. As
the volume control is turned down, the compensation prevents the
bass and trebie tones from attenuating as quickiy as the mid range
fones. This provides the boust necessary 1o keep the loudness
leveis balanced, Whenthe loudness button is out, the loudness cir-
cuitry does not affect the signal at all.

The next controls affect the sterso image of your music. The firstof
these, the balance control, works by attenuating one channei whiie
maintaining the level of the other. At the extreme positions of the
knob, one channel is at the level set by the volume control while
the other is completely off. In between, the relative volume levels
of the two channels may be set in any combinationwhich suits the
surroundings of a particular system. At any setling, compieie sep-
aration is maintained between the two channels.

The pan control allows you to mix the signais ofthe two channels in
any combination from normal stereo to reverse stereo. In the "Nor-
mal” position, the left and right channels appear normally, with
complete separation. As the control is turned away from normal,
the two channels begin to mix, until at the “Mono” position, the
channels are completely mixed and there is no difference be-
tween the right and left outputs. Continuing to turn the control in-
creases separation again, but so that the original left channel be-
gins to appear at the right channel cutput, and the original right
channel appears at the left. At the “Reverse” position the two
channels have been completely separated in the reverse position.
The controf thus offers complete freedom to mix the channels to
the degree that suits your personal musical fastes.

Immaediatety following the pan contro! is the main amplifier sec-
tion of the 1C-150. Employing a quiet, low-distortion integrated cir-
cuit in an operational amplifier configuration, the circuitamplifies
signal voltage by 20.8db. The bass and treble controls appear in
the feedback circuitry of the main amplifier. These are designad to
provide a wide dynamic range, and aliow control of the 20Hz and
20KHz frequencies in excess of + 15db. By depressing the "push-
for-fiat” button, the tone controls can be completely cancelied,
and a flat frequency response obtained regardless of the tone con-
trol settings.

The finai section of circuitry which helps shape the signat is the
high filter. As with the fow filter, it is normally bypassed, and only
affects the signal when the high filter bution is pushed.
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The last active circuitry before the output terminals is the muting
circuit. When power is initially applied to the 1C-150, the muting
reiay contacts tie the cutput to ground. The muting relay remains
in a relaxed state until an RC circuit charges and turns onan FET,
which in turn energizes the relay and removes the short from the
output. This process absorbs approximatety 5 seconds, time dur-
ing which turn-on transients can die out before the speakers are
connected to the cireuit.

The power supply includes 3 separate dc supphies to operate the
1C-150. Regulated positive and negative 18 volt supplies goto the
operational amplifier and the phono preamp. Besides these, a
third low-energy supply is provided for the muiing circull,

4.3 INPUT CIRCUITRY

The availability and functions of the different inputs and outputs
have been incidentally described in earlier parts of the manual A
few more detaits with a bitmore organization seem to be in order.

Altogether there are seven inpuis available covering turntables,
tape decks, tuners, and whatever you want in the auxiliary inputs.
Particular facts about these nputs include the following;

4. 3.1 High Level Inputs

The fHve high level inputs {fape, tuner, aux) show an input im-
pedance of 100K chms. The gain from these inputs to the main
outputs is set at 20.8db +0.2db {i.e. with the volume control at
maximum, 0.5 voits in will get vou about 5.5 volts out).

4.3.2 Phene inputs

The two phono inpuis have been egualized to maich the RIAA
standard response curve. Their input impedance measures 47K
chms. in order to adapt to different turntables and cartridges, the
gain of the phono preamp has been made adjustable between
approximately 30db and 50db which adds to the main preamp o
give a total gain of 50-704b (1KHz). Two small screwdriver-
adjusted pots, mounted on the back of the unit nextto the phong
inputs, provide the means of separately adiusting the gain ofeach
channel.

The phone level controls are set during the final factory check of
the 1C-150 10 give a total preamp gain of 60db. This settinginthe
muddie of the range proves satisfactory for moststergocartridges.
The gain adustiment should not usually have to be altered. Situa-
tions which may require gain adjustment include voltage over-
toading from unusually high voltage cartridges, low tape-output
levels from cartridges with unusually low voltages and cartridges
with unbatanced channels. The ievel controls may also be used fo
balance the velume levels of different inputs to the 1C- 150 (ie. to
match the level of the turniable to the level of the tuner, etc).

in general, phono overlcading should not be a problem. Depend-
ing upon the gain setting, the overlcad peintwill vary. Ifthe phono
gain is turned to its maximum of 50db, a signal of 33mv will pro-
duce about 10 volts out, which is the maximum available. Withthe
gain turned to its minimum of 30db, it takes 330mv into produce
the maximum 10 voits cut. The phono. overload leve! therefore
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varies between these two limits. At the factory setting of approx-
irnately 40db, the overload tevel 1s about 100mv. To demonsirate
the range this gives, consider the case of a fairly standard phonc
cartridge with an cutput of 8mv ata needle velociivof 5 5 cm/sec.
An LP racord may produce peak velocities of about 30 cm/sec.,
which will in turn produce maximum voltages from the above car-
tridge in the range of 45mv. At the preset phono gain of 40db, the
maximum cartridge output remains substantially below the
overload voltage of 100mv,

The comparative signal levels at input and output appear graph-
ically below. The comparative level chart gives some sample sig-
nal levels and shows the range of gain avaidable in the phono pre-
amp as wetl as the main preamp,

PHONG T&PE OUTPUTS AR
MEUTS HEGH LEVEL INSUTS SUTPUTS
+ 2
Mex Oyt
~~~~~~~~~~~~~~~~~~ -4 10 weits
Rated Owi
T.5vakrs

FIGURE 4-2. JC-150 COMPARATIVE SIGNAL LEVELS

4.4 QUTPUT CIRCUITRY

4 4.1 Main Output

The main outpuls are rated at 2.5 volts, with a maximum output of

10 velts. Qutput impedance measures 800 chms. Inthe event that

the IC-150 s employed to drive a 600 ohm load, it will typicaily pro-
duce 5 volts rms intc this impedance.

4.4.2 Tape Quipuis

The tape outputs (output of the phono preamp) typically produce
8-10 volts {rms) maximum output at 1KHz into a high impedance
icad, {In the following discussion of frequency response, a graph
of the typical maximum phano output from 20Hz to 20KHz is in-
ciuded ) These outputs aiso show a 600 ohm output impedance.

We get music into and out of the 1C-150 through the avenues just
considered, Nextis a description of what happens tothe music be-
tween the inputs and outputs.




4.5 FREQUENCY RESPONSE

No electronics equipment gives alt frequencies equal treatment. f
you look at some frequency response graphs, you witll notice that
the usual pattern for audic eguipment shows deviations from the
set level at high and low freguencies - depending on the equip-
ment, there may be other deviations in between. To get the in-
formation for these graphs, the test level {usualily 1 watt output for
power armps, and reted output voltage for preamps) is set at 1KHz
{(100CHz). The testsignal frequency is varied above and below this
frequency, and the resulting changes in cutput level are graphed
according to the frequencies at which they occur. The term “flat”
indicates the set level. An ampiifier “fiat from 20Hz to 20KHz" is
one which does not deviate significantly from its set level between
the freqguencies indicated. Any depariure from the flat level simply
means that, at the frequency where the departure occurs, the
equipment is ampiifying the signal either more or less than it is
amplifying the 1KHz signal. If the response is down 2db at 8GHz,

the 50Hz signal is getting 2db less ampliication than the 1KHz
signal. Depending on cycumstances, you can probably detect a
change of from 1 to 3db in sound intensity, which means that a
2db drop in the low frequency range would be noticeable in a

. production where jow frequencies were an important part of the

music. The ideal then would be a completely flat response curve
over the entire range of audible frequencies {about 20Hz to
Z0KHz),

Theoretically, a piece of egquipment will retain its frequency
response at all tevels fromthe test levelfaits rated maximum level.
in real life, theoretical projections have a way of passing away like
the morning dew. And so it happens that some power amplifiers
which perform beautifully at 1 watt levels wili self-destruct if ex-
treme frequencies (20Hz or 20KHz) are detivered to them at their
rated power leveis. It is sometimes very worthwhile and in-
formative to look at a power response test as well as the usyal fre-
quency response test for amplifiers. Preamps iive among similar

FREQUENCY RESPONSE

Hi-Level:. +0.6db 3Hz-100KHz with hi-impedance load (1 meg, Opf.).
+0.1db 10Hz-20KHz with IHF load {100k parallel with 1000pf).

Phono:

+0.5db from RIAA standard response curve.

-1

odbl___—

22 D

HIGH LEVEL RESPONSE (roted output, IHF load)
TYPICAL ‘FREQUENCY RESPONSE

RIAA PHONG RESPONSE -

Odbs

HZ OHZ 100Kz

KHE 100Kz

FIGURE 4-3. TYPICAL FREQUENCY RESPONSE
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Gimitations and a good response curve at the rated outputievel (for
the IC-180,thisis 25 voété), may fallapart whentherecord you are
playing through the phono input is trying o push the preamp out-
put to 8 volts at 15KHz. The 1C-150 has been designed to maintain
its ability to produce clean, high level signals even at the extreme
frequencies of the audio range. A maximum response curve ofthis
sort is shown below along with the usual response curve taken at
2.5 voits out.

Part of the information on the response graph (Figure 4-4) is the
RIAA response of the phono preamp. The title duesn't help much
but this is simply a response curve taken through the phono

preamn by #self instead of through the main oreamp. Because of
the way records are cut, they do not have a flat frequency char-
acteristic, In the Hght of this situation, phono preamps need a
special compensating response curve that s not flat. The RIAA (or
Fecord indusiries Association of America, the organization that
sets up standards for phono response so that everyone’s records
can be played on everyone else’s stereo systems) response in-
dicates what should come out of the preamp when a record is
played through it. The response of the preamp should cancel the
effects of the record-cutier so that the resulting output is flat with
the frequencies balanced as in the original production.
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FIGURE 4-4. TYPICAL MAXIMUM QUTPUT: PHONQO PREAMP

4.6 VOLUME CONTROL AND LOUDNESS CONTROL

We have just told you that the ideal response curve atwhich every-
ane aims is perfectly flat frorm 20Kz to 20KHz. Now we're going to
telt you something different. Unfortunately (and this is why good
audio systems may end up with a bewiidering array of knobs,
switches, buttons, and other special effects), this is not ideally
true. in fact, the most desirable response at many sound levelsis
Aot flat at all, and your own personal tastes (i .e. do you bike drums
ar piccelos better? may decree that your desired responss witl not
he fiat at any listening tevel.

But so that you have a good foundation upon which to operate in
satisfving your own musical tastes, it is necessary to have a flat
response to begin with. From this point, you can move outaccord-
ing to the dictates of your own ears, by using the loucness contrel,
{one controls, and filters. The loudness control compensates fora
characteristic which appears in everyone's hearing, whilethetone
controls and filters are planned to adjust the sound to i your audio
equipment, your music, and your tastes.
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Without the loudness compensation, the volume control should
preserve the frequency response (shown above) anywhere in its
range. in other words, the respense should duplicate the above
graph whether you are listening 1o a high or low volume level. At
fairly high levels {comparabie to a good seat at a hve per-
formance), this is fine because the balance thaiyou hear befween
the different tones aporoaches the baiance of a live performance.
But as you turn the volume down, it becomes evident that the low
frequencies and the high frequencies fade from your hearing
much faster than dothe midrange frequencies. This phenomenon
derives from the non-uniform response of your ears. Please don't
assume we're insulting your ears. It is simply true that atlow sound
levels, you do not haar iow and high frequency tones aswetl as you
hear mid-range tones. The set of curves below shows how your
hearing changes with frequency change. These curves were ob-
tained by having a group of listeners compare tones of other fre-
quencies with & 1KHz reference tone. The cther frequencies were
increased in loudness untit the listeners felt they were as loud as
the reference. This particular set of curves comes from the
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research of man named Fletcher and Munson {from which derives
their highly imaginative title!). As a particular example, observe
that the line which crosses the 40db line at the 1KHz frequency

climbs to the left until it reaches the 78db ievel at 30 cycles. This
indicates thatthe 30 cycle tones wouid have tobe boasted by 38db
to maintain equal loudness with the 1KHz tones at this sound level.
The loudness compensation circuitry of & preamplifier provides
this boost in the low and high frequencies in order to make the
loudness of each frequency match the leudness of the 1 KHz tone.
When the loudness compensation is engaged (by pushing the
loudness button}, the volume control then affects the loudness ac-
cording to the curves shown above with greater bass and treble
emphasis occurring as the levelis turned down. At low levels, then,
the actuai response is no longer flat but what you hear wilt sound
flat because you've got human ears. Clever, right?

4.7 TONE CONTROLS AND FILTERS

The lcudness control is largely 2 response io the natural character
of everyone's hearing. The fone controls and filters on audic equip-
meni are more personal. They exist to enable you as the listener
and final critic to mess arcund with the scund of your system until
you like it. The controls are reasonably named in accordance with
their function. The bass controi makes it possible for you to in-
crease or decrease the eve! of bass vau are hearing. The treble
conirol similarly handies the trebie tones. Besides these controls
there are two buttons designed to cut down the bad effects of some
system problems. The rumble (low) fitter acts to eliminate un-
wanted tow freguencies that may appear in your system {through
the turniable mechanism, for instance). The scratch (high) filter
acts to eliminate high frequency peculiarities (such as scratches
on your records). Use of these filters necessarily cuts down the
high and/or low frequency response, but this in some cases
scunds much better than listening to the faithfu! reproduction of
turniable indigestion or the results of record torture by bouncing
tone arms.
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FIGURE 4-6. NORMALIZED LOUDNESS CORRECTION CURVES
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The curves shawn for these controls give an idea of their effecton

the program being passed through the preamp. The curve labels
are intended to show where the controf knob should be set to re-
sult in a given amount of increase or decrease in sound. Fuliboost
on the bass, for example, means the bass knob will be turned ali
the way clockwise (to about the 5 o'clock position). This will add
8db to the 100Hz signal. The 50Mz signalwitibe boosted 13db and
the 20Hz signal will be increased by 22db. One-half boost curves
apply when the control knob is turned approximately half way be-
tween the fiat position and the full-boost position. Going the other
way, the bass control witl lower the volume of the bass end of your
program. The {reble end can be emphasized or cut back similarly
by use of the treble knobs.

Depressing the “PUSHFOR FLAT” butien cancels the effects ofthe
tone controls (but not the filters).

The low filter drops the output 3db below the flat teve! at about
70Hz, which, as a point of reference, appears at the low end of the
range of a ceilo. {This is affected by the setting of the volume con-
trol, with maximum filtering occurring at full volume when un-
yvanteci low frequencies are most likely 1o be audible.) Aloss of 3db
in output iavel represents a fifty percent loss of power {but not
necessarily a 50% loss in loudness). The filter then cuts off fre-
guencies below 70Hz ata rate of6db per octave, which means that
the level drops 6dbeach time the frequency goes down by one-half
{i.e. there wilt be a 6db drop between 40Hz and 20Hz, etc.). ABdb
loss cuts the power by a factor of &.

The high filter hits its 3db down point at SKHz. For reference, the
high end of & piccolo's range is about 4. 2KHz. Above this, thef’i!ter
cuts the signal at a rate of 1 2db per octave, {i.e. the power will drop
by 12db, or a factor of 16, between 6KHz and 12KHz, etc.).
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4.8 PHASE RESPONSE

This particular characteristic of audic systems has not been much
emphasized. Its effect is not easy to describe accurately, since
poor phase response does not produce the cbyious aberrations
heard with high distortion or bad frequency response. The need for
good phase response appears with the desire to hear musical
instruments sound as they do in the concert hali. Eachinstrument
has its own peculiar sound, made up essentially of the particular
note being sounded plus its harmonics. i the middie A on & pianc
is being sounded, for instance, the fundamenial tone (and first
harmonic) is 440Hz. The second harmonic is 88QHz, the third is
1320Hz, and so on. The particular saund of each instrument
derives from the relative amplitudes of the varicus harmonics
associated with the fundamentad tone. For example, if the second
harmonic is much fouder than the third harmonic, the note will

sound different than would the same not with a louder third har-
monic. That's why frumpets and piccolos and police whistles don't
sound the same, even if they can hit the same note, Anychangein
the relationship of these harmonic tones 1o ohe anotherandtothe
fundamenial will produce a change in sound. Suppose, forexam-
ple, there is a 45° phase shift between the 1KHz tone and its fourth
harmonic, the 4KHz tone. This would, in effect, slowthe 4KHz tone
down by % of a cycle, and force a different combination with the
fundamental tone and the other harmonics. This would change
the waveshape of this particular note, and consequently the sound
you heard when the waveform hit your eardrum. in order to
preserve as much as possibie the original sounds of the instru-
ments to which you are listening, the totai phase distortion ofyour
audio system should be as low as possible, Foragivenamplifieror
preamplifier, it should be less than 15° across the audio band-
width of Z0Hz to 20KHz.

PHASE RESPONSE

Hi-Level: typically + 1% fo -7° 20Hz-20iHz with hi-impedance load.
or + 1%¢p -12% 20Hz-20KHz with HF load.

Phono:  typically + 5° additional phase shift 20Hz-20KHz.

phono

" Outputs IHF Loaded

e . TYPICAL PHASE RESPONSE

A OONT

KHZ " I0KHZ  20KHZ

FIGURE 4-8. TYPICAL PHASE RESPONSE




4.9 DISTORTION

Harmonic distortion measurements have customarily been used
to evaluate the performance of audio equipment. The preceding
nate concerning phase response made reference 1o the im-
portance of harmonic tones in musical sound. Harmonic distor-
sion figuras show the degree to which a piece of audio equipment
changes a signal by adding harmonics to it (To make the test, a
signal Known to have a very low tevel of distortion is introduced at
the input of the unit under test) The resulting cutput {usually at
the rated output levei of the equipment) is then compared fo the
input to determing what percentage of harmonic tones has been
added to the original signal, This test is repeated at several fre-
guencies in the audio band {20Hz-20KHz}, and the amountof har-
monic distortion is graphed on a frequency scale.} The drawback
to this type of test lies in the fact that such distortion can actually
sound pleasant. In the same way that phase distortionncanchange
2 sound without making it unpleasant, harmonic distortion can
change the harmonic makeup of a tone without offending your
ears, since the additions to the original tone arrive in harmaonic in-
rervals. Intermodulation distortion is a different breed of cat. In-
stead of adding harmonious socunds to your music, it dealsinsum-

Yotal Harmoric Distortion:

Intermodulation Distortion:

and-difference frequencies. For instance, a 100Hz tone from a
bass clarinet might modutate a 1000Hz tone from a violin {o pro-
duce a 900Hz signal (the difference between the two fre-
quencies), and an 1100Hz tone (the sum of the two signals). The
resulting sound has all the endearing qualities of a piano
smashing contest, and none of the benefits (i.e. pianosmashingis
good clean fun and it gets rid of some bad pianos). Besides show-
ing up a more unpleasant type of distortion in audio equipment, IM
distortion measurements relate more directly 10 crossover distor-
tion, a problem especizally troublesome in transistor amplifiers. On
the whole, therefore, M distortion measurements constituie a
more valid means of evaluating augio equipment. in making the
M test, signals of 60Hz and 7000Hz are fed simultaneousiy tothe
input of the amplifier under test. Their interaction with each other
is measured at the output of the amplifier, as the testis performed
at differert output levels. The IMtestresuits are then graphedon a
voltage or power scale: voltage output for preamps, and wattage
cutput for power amgs. Since harmonic distortion is given as a
function of frequency, and intermodulation distortion as a func-
tion of cutput level, there is no direct comipariscn between the two.
Usuaity, however, in audio equipment of good design, the IMread-
ings are severai times higher than the harmonic distortion
readings.

essentially too low to measure.

with IHF load less than 0.01% at 2.5 volts out.

{typically less than 0.002% at 2.5 volts)
(typically tess than 0.004% at 10.0 volts}
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4,10 HUM AND NOISE

Hum and noise designate an unwanted coltection of spurious sig-
nals of different frequencies and amplitudes that iurk somewhere
around the fowest output levels of your audio system. The chart
betow indicates the range between the noise leveis and the oper-
ating levels of the 1C-150. The dynamic range of audio equipment
indicates the usabie range of output — in other words, the range
that {ies between noise interference at iow levels and distortion or
overtoading at high levels. The dynamic range ofan audio produc-
tion indicates the difference in volume between its softest and
toudest paris. A dynamic range of 60db, for instance, means that
the highest signal tevels are 60db (1000 times) higher than the
iowest signal levels. Noise becames the Himiting factor for mest
audic media. A very good tape or record may have a range of about
70db, while a tuner can carry programiming with about a 60db
range. Trying to expand the range further brings noise into the low
levels of the programming. The human ear can safely appreciate a
range of about 100db, but any dreams of approaching that range
with listening material will remain dreams until the problems of
noise and distortion have been further subdued. The relative level
chart indicates where the average program range might fali in the

operation of an {C-150 preamp. At the levels shown, the softest
sounds being played stay well above the noise ievael. By lowering
{he volume too far, however, with either the phono gain pots or the
main volume control, the program can be turned down far enough
to get into the noise region at the low end.

The problem of noise ¢an be compounded by the unfortunate
truth that power amplifiers will indiscriminately ampiify noise
along with everything else. If the final ampiifier stage of your audio
system adds 30db of gain to the signal, it also increases the noise
in the signal by 30db, which may bring the noise up to an annoy-
ingly audible level. To make the best of this situation, it is a good
idea to keep your pawer amp below full gain, and provide as much
of the level as possible with the preamp. The diagram below ii-
;ustrates the point here. By increasing the preamp gain, we get
more output signal without more output noise. This makes it prac-
tical to set the gain of the power amp at a lower level, and thusto
amplify the ncise much less. The result is the same signal level at
the output, with a lower noise level. Care must be taken however, to
keep the amplifier gain high enough to allow full output from the
amplifier before the 1C-150 overioads at 10V of output.

HUM AND NOISE

{20H2-20KHz, inputs shorted)

Hi-Leve! inputs: 90db below rated output of 2.5 volts,
{typically 100db below rated ouiput with IHF “A” weighted measurement)

80db below 10mv input (less than 1uv)
{typicaily 0.5uv}

Phono inputs:

COMPARISON OF NOISE AND PROGRAM LEVELS
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FIGURE 4-10. COMPARISON OF NOISE AND PROGRAM LEVELS -
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4.11 SQUARE WAVE RESPONSE

The sguare wave response of any audic equipment indicates the
handwidih of the equipment. High frequency square wave re-
sponse shows the ability of the equipment to respond quickly to
sudden changes in the signal {or to accurately reproduce high fre-
guency signals). The fow frequency square wave gives an indica-
tion of the degree towhich the input coupling circuit {which blocks
dc) affects low frequency signals. Sguare waves work particularly
well for demonstrating circuit response speed, because in ac-
curately reproducing the waveform the circuit must switch
suddenly back and forth between different levels, while main-
taining stability, which is a hard thing to do. The square wave
makes a simple visual test because any distortion in this simple
waveform is comparatively easy to see. The square wave response
of the 1C-150, as shown above for both low and high frequencies,
demonstrates the capacity of this unit for clearly amplifying a wide
range of frequencies. Ancther description of response speedisthe
slewing rate figure, which telis how quickly the preamp can
change output levels. The rate of change is expressed as volts per
microsecond, meaning that the cutput level can change so many
veits in one millienth of a second. For the 1C-150 the slewing rate
typically measures 4.25 volts/microsecond.

4.12 CROSSTALK

Crosstatk designates any interference of one input with another.
For instance, if you leave your tuner turned onwhile you switchtoa
phono input o listen 1o a recerd, it's super-annoying to hear the
tuner output combining with your phono outputl. In the same way
the inputs to the tape and auxiliary terminals are not supposed o
combine their efforts, but are to remain separate sothat the selec-
tor switch can indeed give you a real choice. Several conditions
affect the problem of crosstaik. The output impedance of your
source (such as a tuner or tape deck) is a factor, with a high im-
pedance output making the problem worse. Frequency is alsc a
factor. As frequency increases, crosstaik generally worsens, af-
though standard procedure is to give crosstalk figures {when they
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are given at ail), only at IKHz. Inside the preamp, wire dressageis
a factor in keeping crosstaik iow. Essentially, wires from inputs to
switch terminais and then to the ampiifying circuitry must be ef-
ficiently separated to prevent the signal on one wire from feeding
into any other wire. The most conservative way to rate crosstatk is
to check all combinations of inputs and pick the worst case as the
rating. For the IC-180, the worst crossialk at 1KHz (with a 50 ochm
generator at 2.45V out and the undriven input terminated with a
5K “source” resistor) is Tape 2 feeding into Tape 1 with the selec-
tor on Tape 1. The difference in levels is better than 66db, which
means that the unwanted signal is typically more than 2000 times
smaiter than the desired signal. The crosstaik between the other
inputs is generatly better, with the Phone inputs, for instance,
showing crosstalk down by more than 95db between them at
1KHz. i general the readings are degraded directly by the mag-
nitude of the “source” resistor. That is o say, for a more typical
sadrce impedance of 500 ohims the worst case crosstalk wouid be
8edb, a tenfold improvement.

4.13 SEPARATION

Separation is the bedfellow of crosstalk, as it designates the de-
gree to which either of the two stereo channels interferes with the
other. Again, increasing frequency makes the problem worse, The
same method of measurement is followed as was used to rate
crosstatk {i.e. iind the worst case and use it as the rating). Typically
the worst separation in the 1C-150 occurs with the ieft channel
fesding into the right channel on the Tape 1 input. The separation
i5 generally worse with the volume contral fow — with the worst
case being about 55db separation at LKHz {the unwanted signai
more than 500 times smaller than the desired signal) when the
volume is turned almaost all the way down. With the volume control
at maximum the separation is typically 65db (a difference in sig-
nal levels of better than 1500; this becomes 85db with a 500 ochm
source impedance). The separation when other inputs are used is
higher, with the Phono inputs, for instance, showing separation of
BCdb at 1KHz (a difference of 10,000 in signal ievels).




5.1 INTRODUCTION

This section contains technical information requived to properly
service and repair the CROWN 1C-150 integrated Circuit Stereo
Console. included are disassembly and reassembly procedures, 2
troubleshaooting chart (for isolating and identifying defective com-
ponents), adjustments, test setups and procedures and com-
ponent reptacement procedures. Use this information in con-
junction with Section 6, Schematics, Parts Lists and Component
l.ocation to obtain best results.

5.2 SERVICE POLICIES

Only a tully-trained, competent service technician shotld be
allowed to service the 1C-150 integrated Circuit Stereo Console.
User servicing showdd be confined to routine repiacement of the
fuse on the rear panel or replacement of damaged controt knobs
on the front panst.

For other service, it is recommended that the unit be returned to
the factory in the original packing or replacement packing ob-
tained from the CROWN factory or approved warranty stations.

Before returning a CROWN IC-150 to the factory for service,
authorization should be obtained from the service manager. All
shipments must be sent by UPS, Raitway Express or Truck Freight,
prepaid and insured at total value. The factory willreturn your ser-
viced unit by UPS, Raiiway Express or Truck Freight.

5.3 WARRANTY

CROWN guarantees this equipment to perform as specified
CROWN also warrants the components and workmanship of this
equipment to be free from defects for a period of 90 days from date
of purchase.

This warranty does not extend to fuses, and/or component or
equipment damage due to negligence, misuse, shipping damage
or accident; or if the serial number has been defaced, altered or
removed.

An application for a FREE 3-yvear WARRANTY TITLE is included
with the instruction manual received with the equipment. Upon
receipt of this compieted form, CROWN will issue the Warranty Ti-
tie — subject to the conditions contained therein. This title applies
to the original end-purchaser and will be issued only upen receipt
of the application.

5.4 DISASSEMBLY FOR SERVICING

The 1C-150 Stereoc Console is specifically designed for easy ser-
vicing. # may be partially disassembled and stil be made oper-
ational for bench testing and servicing. This may be accomplished
by removing the top and bottomn covers (paragraph 5.4.1).
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SECTION 5
SERVICE PROCEDURES

This provides easy accass to all maior components ofthe console.
Detailled procedures are given in this paragraph for replacing in-
dividual subassemblies and critical components.

CAUTION!
B0 NOT attempt component replacement
or other repairs with power appliegd.

5.4.1 Removal of Top and Bottom Covers

Refer to Figure 6-12.

1. Remove ac power from iC-150.

2. Remove four screws , two from each end of the {C-150,

3. Remove six screws @ , three each from the front edges of the
top and bottom covers.

4. Remove the top cover.

5, Remove two screws @ from the rear of the bottom cover and
remove the botlom cover.

6. Both sides of the main PC board, phono PC beard and volume
control PC board {where applicable} are now accessible for ser-
vice.

Reverse the above sequence ofactions toreassembiethe 1C-150.

5.4.2 Replacement of Selector Switch (SW1)
Refer to Figure £-14.
1. Remove top and bottom covers from 1C-150 (par. 5.4.1).

5 Unsolder and tag for identification, aliwires connected tothe
wafer contacts of SWI1.

3. Remove knob, hex nut (3) and washer @ from the shaft of
SW1.

4. Remove defective switch SW1 and replace with new switch.
5. install washer {2) and hex nut (3) on shaft of new SW1.

&. .Solder all wires removed in Step 2 to appropriate contacts on
wafers of SWi. Remove identification tags.

7. Turnshaft of SW1 completely CCW and reinstali knobwiththe
indicator showing PHONG 1.

8. Replace top and bottom covers on 1C-150 {par. 5.4.1)

5.4.3 Replacement of Main PC Board Assembly
Refer to Figures 6-5, 6-6 or 6-7.

1. Remove top ang bottom covers from iC-150 (par. 2.4.1).



2. Rermove knobs, hex nuts and washers from VOLUME, BAL-
ANCE, PANORAMA, BASS and TREBLE controls.

CAUTION
in Step 3, be extremely careful to prevent unnecessary strain on
wires connected to the main PC board and avoid fiexing the board
itself.

3. Carefully move main PC board assembly toward therearof the
C-150 and rotate the control shaft edge of the board upwards
until the folf side is accessible.

4. Unsaolder ail wires and external components attached to the
board and tag for identification.

5. Remove defective main PC board assembly and replace.

6. Resoider all wires and external components removed in Step
4, Remove identification tags.

7. Carefully rotate the control shaft edge of the main PC board
assembly down toward the 1C- 150 front panel and insert con-
trot shafts info appropriate mounting holes.

8. Replace washers, hex nuts and control knobs removed in
Step 2.

NOTE
Perform BASS ADJUST (par. 5.7.8) and TREBLE ADJUST (par.
5.7.11} to correctly position knobs.

9. Repiace top and bottom covers on IC-15C {par. 5.4.1}

5.4.4 Replacement of Phong PC Board Assembiy
Refer to Figure 6-G or 6-10.
1. Remove top cover from iC-150 {par. 5.4.1).

2. Usea3/16" Allen wrench and removetwo PHONGO GAIN con-
trob nuts from the 10-150 rear panel.

CAUTIOR
in Step 3, be careful 1o prevent unnecessary strain on wires con-
nected to the phono PC board and avoid flexing the board itseif.

3. Carefully remove the phono PC board from the rear panel unti
the foil side of the board is accessibie.

4. Unsolder ali wires and exiernal componenis attached to the
board and tag for identification.

5. Hemove defective phono PC board assembly and replace.

&. Resolder alt wires and externat components removed in Step
4. Remove identification tags.

7. Insert control shafts of PHONO GAIN controls into mounting
holes in rear panel.

8. Replace PHONC GAIN control nuts removed in Step 2.

MNOTE:
Perform PHOND GAIN adjustment (par. 5.7.15).

9. Replace top cover on [C-150 (par. 5.4.1).
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5.4.5 Replacement of Volume Control (R24)
Refer to Figure 6-13.
1. Remove top and boltom covers from the 1C-150 (par. 5.4.1)

2. Perform Steps 2 and 3, paragraph 5.4.3 to gain access tofoil
side of main PC board.

3. Carefully unsolder R24 mounting connections (10 places)
and remove from the board.

4. Place new R24 in pesition and solder 10 connections to the
main PC board.

5. Perform Steps 7 and 8, paragraph 5.4.3 to repiace main PC
board in normal position.

6. Replace top and bottom covers on the 1C-150 (par. 5.4.1).

ROTE:
tf unit is before SN IC-762, Step 2 above refers to volume controf
board only.

5.4.6 Replacement of Balance Control (R25)
Refer {o Figure 6-13.
1. Remove top and botiom covers from the [C-150 (par. 5.4.1).

2. Perform Steps 2 and 3, paragraph 5.4.3 to gain access to foil
side of main PC board,

3. Carefully unsolder R25% mounting connections (6 niaces) and
remove from the board.

4. Place new R25 in position and solder 6 connections to the
main PC board.

5. Perform Steps 7 and 8, paragraph 5.4.3 to replace main PC
board in normal position.

&. Replace top and bottom covers on the iC-150 {par. 5.4.1}.

5.4.7 Replacement of Bass Control (R39)
Refer to Figure 6-13.
1. Remove top and bottom covers from the 1C-150 (par.5.4.1).

2. Perform Steps 2 and 3, paragraph 5.4.3 to gain access tothe
foil sice of main PC board.

Carefully unsolder R32 mounting connections (6 places) and
remove from the board.

w

4. Place new R39 in position and solder 6 connections to the
main PC board,

b, Perform Steps 7 and 8, paragraph 5.4.3 to repiace main PC
board i normal position.

€. Replace top and bottom covers on the 1C-150 (par. 5.4.1).




5.4.8 Replacement of Treble Control (R33)

Refer to Figure 6-13.

i

w

Remove top and bottom covers from the 1C-150 {par. 5.4.1).

Perform Steps 2 and 3, paragraph 5.4.3 to gain accesstothe
foil side of main PC board.

Carefully unsolder R33 mounting connections (6 places) and
remove from the board.

Place new R33 in position and soider 6 connections to the
mam PC Doard.

Perform Steps 7 and B, paragraph 5.4.3 to replace main PC
board in normat position.

Replace top and bottom covers on the 1C-150 (par. 5.4.1).

5.4.8 Replacement of Panorama Control (R32)

Refer to Figure 6-13.

1.
2.

Remove top and bottom covers from the iC-150 (par. 5.4.1).

Perform Steps 2 and 3, paragraph 5.4.3 to gain access to the
foil side of main PC board.

Carefully unsolder R32 mounting connections (4 places) on
the main PC board and one blackwire from R32 rearmostpot.

Remove jumper wires on old R32 and solder in cemparabte
iocations on new control.

Place new R32 in position and solder 4 connactions tothe main
PC board and one black wire to R32 rearmost pot.

_ Perform Steps 7 and 8, paragraph 5.4.3 to replace main PC

beard in normal position.

. Replace top and bottom covers on the IC-15Q {par. 54.1)

5.4.10 Replacement of Push for Loudness

Switch (SW4) and Push for Flat Switch
{SW6, Tone Cancel)

Refer to Figure &-5, 6-6 or 6-7.

1.

2,

[s2)

Remove top and bottom covers from the 1C-150 {par. 5.4.1).

Perform Steps 2 and 3, paragraph 5.4.3 to gain access to the
foil side of the main PC board.

. Carefully unsoider SW4 (or SW6) mounting connections (12

placesy on the main PC board, and remove switch.

_ Place new SW4 (or SW6) in position and solder 12 connections

on the main PC board.

_ Parform Steps 7 and 8, paragraph 5.4.3 to replace main PC

board in normal position.

Replace top and bottorn covers on the 1C-150 (par. 5.4.1).
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5.4.11 Replacement of Pushbutton Switch

Assembiy, 40817 (SW2, Tape 1;
SW3, Tape 2; SW5, Lo Filter;
SW7, Hi Filter; AC ON)

Refer to Figure 6-15.

1. Remove top and bottom covers from the IC-150 {par. 5.4.1).

2. Perform Steps 2 and 3, paragraph 5.4.3 to gain access to the

pushbutton assembly mounting screws.

3. Remove two screws @ and two brass spacers @ .

CAUTION

In Step 4, be careful to avoid unrecessary strain on wiring con-
nected to pushbutton assembly.

4. Carefully puil the pushbutten assembly back from the front

panel until ail contacts and wiring are accessible.

NOTE

It is possible to change individual sections of the pushbufton as-
sembly. Simply bend upwards the four metal tabs securing the
switch sections and remove the defactive section.

5. Carefully unsolder and tag for identification all wires con-

nected to the contacts of the pushbutton assembly,

. Replace the entire pushbutton assembiy {or individual sec-

tion) and rescider all wiring.

. Carefully place pushbutton assembiy in normal position and

replace two brass spacers (Z) and two screws (3 .

. Perform Steps 7 and 8, paragraph 5.4.3 to replace main PC

board in normal position.

. Replace top and bottom covers on the iC-150 (par. 5.4.1).

5.4.12 Replacement of Power Switch (SW8)

Refer to Figure 6-11.

1.
2.

Remove top and bottom covers from the {C-150 {par. 5.4.1).

tocate SW8 attached to bottom of main chassis and unsolider
and tag for identification cne lead of R55 (100 ohm) and twe
wires (one orange and one red) from the contacts of SWE.

. Remove twe hex nuts securing SW8 to the main chassis

and remove defective SW8.

. Install new SW8 and replace two hex nuts @ . Be sura new

SW8 is positioned so the plunger of AC ON pushhutton switch
operates the arm of SWE.

Resolder the lead of RB5 and the two wires removed in Step Z.
Remaove identification tags.

Repiace top and bottom covers on the IC-150 (par. £.4.1).

5.4.13 Replacement of Power Transformer (T1}

Refer to Figure 6-11.



1. Remove top and bottom covers from the 1C-150 (par. 5.4.1).

2. Locate transformer 71 onmain chassis and remove two screws
(B} . two hex nuts and one washer (10)

3. Carefully Hft Tl until terminais and connecting wiring is
accessibie.

4, Unsoclider and tag for wentification all wires connected to 71
terminals and remove defective T1.

5. Resoider wires removed in Step 4 to new T1 and remove iden-
tification tags.

6. Repiace hardware removed in Step 2.

7. Replace top and bottom covers on the iC-150 (par. 5.4.1).

5.5 TEST EQUIPMENT

The 1C-150 Stereo Console is a relatively complex unit and re-
quires a comprehensive array of test equipment for compiete

servicing. A recommended list of test equipment is shown in
Tabie 5-1. :

In the absence of a complete set of test equipment, it should be
noted that mast troubleshocting can be successfully done withan
oscilloscope, an chimmeter, & voitmeter and a signal generator,
Any maltuncticns which cannot be identified and repaired with
this basic equipment should be referred to the CROWN factory or
authorized service center,

5.5.1 Calibration of Test Equipment

H is important that test measurements made during servicing be
accurate and dependable. Otherwise the performance of the |G-
150 cannct be properly evaluated. Test equipment shown in Tahis
5-1 should remain properly calibrated with only periodic checks
(b-month intervals). If less expensive (and thereby less depen-
dable) test equipment is used, frequent calibration is necessary to
assure the accuracy required for proper servicing.

Equipment

Requirements

Apphcation

Suggested Model

Qscilloscope

Voliochmmeter
(VOM)

Signal
Generator

AC Line
Manitor

Variac

AC Voltmeter

Filter

Intermad-
ulation
Distortion
Anatyzer

Capable of displaying a
10 Megahertz signal

Low-voltage resistance
probe {100 mv range).
High-voltage resistance
probe (1.5 v range}.

Sine/ square wave available;

flat frequency response,

Peak reading meter.

100 mv low range

20-20KHz bandpass,
iow noise.

Monitoring output during

service and festing

Check resistance values
(low voitage probe),
Check semiconductor
junctions for opens or
shorts (High-voltage
probe).

Check BC voltages.

© Provide test signals for

service and checkout.

Monttor line voltage
during testing.

Keep line voltage at
120 VAL during tests.

' Check noise lavel.

Between 1C-150 and voit-

meter in noise test,

Check IM distortion.

~Telequipment S54A or equivalent

Triplett 601 or equivalent

Wavetek 130 -Series or
aguivalent.

information available from CROWN.

Superior Powerstat 1168
ar eguivalent

Hewlelt Packarg 400F
or equivalent.

information avatlable from CROWN.

Information availabie from CROWN.

TABLE 5-F. LIST OF TEST EQUIPMENT
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5.6 TEST PROCEDURES

This paragraph lists precautions essential to obtain accurate test
measurements when servicing high-purity control eguipment
such as the 1C-150.

L

10

Use the proper fine voltage {120 VAC or 240 VAC) for which
the power supply has been wired for normal cperation. Line
voltage should be measured with a peak reading ac voltmeter
and adiusted to the rms eguivalent voltage (to compensate for
line voltage reguiation errors during the course of the test
measurements).

. All cutput voltages should be measured with ne load using a

high impedance {greater than 100K} volimeter.

The VOLUME control should be set to maximum for all dis-
tortion tests to assure repeatability of all test measurements.

. Al inputs should be disconnected from the IC-150 when

measuring hum.and noise and the VOLUME controt set to
minimum.

. Whenever possible aveoid ground loops in the test equiprment

caused by connecting the output ground to the input ground.
Ground loops are especially obnoxicus when measuring dis-
tortion. An |M distortion analyzer, for example, has its inpuls
and output terminals tied with 2 common ground. Such a test
should use an ungrounded output return, with the output
jead{s) wrapped arcund the wetl-shielded and grounded input
cable.

. Atways monitor the test oscillator when measuring frequency

response. Use a wideband ac voltmeter or use the same meter
for both input and output level measurements, if the meter's
frequency response is known not to be dependent on attenu-
ator setlings.

. Residual distortion and noise levels should be fully known for

alt test equipment in order 1o accurately evaluate the perfor-
mance of the 1C-150,

. Never measure hum and noise wheninthe presence of strong

magnetic fields. The IC-150 should be at least 4 inches from
any large metallic objects or shield plates for a reading to be
meaningful.

. Noise measurement should be taken with the output band-

pass fiitered for 20Hz-20KHz. For audio purposes the
measurement of noise above 20KHz is meaningless.

Ohmmeter tests can usually be performed on semi-
conductors with the 1.5-volt probe. On the RX1 scate, the nor-
mal forward breakdown resistance for semiconductors will
usually falt inthe 5-15 chms range. i

To check resistor values without removing them from the circuit
and without forward biasing any junctions, the low voitage probe
{100 mv range) should be used.

The effect of paratiel resistance paths must be considered in de-
termining whether a test reading is normal. The simplest pro-
cedure is a comparison with the same reading under identical
conditions on a properly functioning channel. If both channels are
defective, compare the reading with those on a good unit.
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Approximate resistance measurements for transisiors (oulside a
circuit) appear below, Large resistance means little or no indica-
tion on the RXI ohm scale. Base-emilter and base-collector read-
ings in a transistor showdd match within several ohvms. The first
lead in the list below fakes the positive meter probe for an NPN
fransistor; the negative meter probe for a PNP transistor.

Base-emifter 5-15 ghms
Emitter-base Large
Base-collector 5-15% ohms
Coliector-base Large
Collector-emitter Large
Emitter-collector Large

Dindes should show approximately 5-15 ohms forward resistance
and large reverse resistance.

Know your chmmeter — all types do not operate the same. Some
have the positive tead common, cthers the negative. You must be
aware of this when measuring forward or reverse junction
resistances. Some meters use a nine-volt test voltage on high
resistance scates which can forward bias enough junctions in a
solid state circuit to cause avalanche confusion. Know the test
voltage for the scale used.

5.7 TROUBLESHOOTING

The information contained in the troubleshooting chart has been
compiled from data gathered from field service reports and fac-
tory experience. It contains symptoms and usual causes for the
service problems described; however, do not assume that these
are the only problems that may occur. All available data con-
cerning the reported trouble should be systematically analyzed
hefare undertaking any drastic repairs or component replacement
procedures. The following general procedure should be used in
servicing the 1C-150.

a. Verify and identify the Problem

Assemble and analyze ali data accompanying the 1C-150. Do
net automatically assume that the unit is, in fact, defective.
Prablems arising from the system configuration in which the
unit is being used may be blamed onthe IC-150. Referto Table
5.3 for a list of common system problems and their associated
symptoms. The alleged problem may be nothing more than
faulty system connections or erroneous switch positions. Most
written complaints are skeichy, sometimes ambiguous, and
generally tend to oversimphify problems. Some probiems may
e painfully obvious — blown fuses, broken parts, or the smell
of burned components. Should the problem not be simple to
find, it may be helpful to contact the user directly and ask the
foliowing questions:

{1) What are the details of the system inwhich the unitwas be-
ing used? Has the system been carafully checked for oSS
ble problems outside the 1C-1507

(2} Describe the problem. Symptoms? One channet affected
or both? Which channel?

{3) bid the problem occur more than once! Were Cir-
cumstances identical for all occurrences?



(4} What kind of input signat and load were used?

If the user is not available and the problem is notobvious, perform
the regular factory checkout procedure. The troubleshooting chart
is arganized according to the seguence of the factory checkout
procedure {Figure 5-1) and commeon service preblems appear in
the order they are most likely to occur. Table 5-2 tists tesis, input
signals and controt settings. When a space for control settings is
blank, that contro! remains in the position listed for the previous
test.

b. Visual Inspection

A detailed visual inspection is worth performing for almost ali
problems and may avoid unnecessary additional damage to the

iC-150.

(1) Check for locse wires and wires that may be crimped or
squeezed against components or the chassis in assembily.
Suspicious wires may be pulied gently to assure they are
securely fastened.

(2) Check for loosened screws holding wiring connections.

{3} Check for bad soider connections. Loose transistor leads
may cause oscitlation or noise.

(4) Check for parts damaged by heat. Usualiy apparent by dis-
coloration er burned odor.

5.7.1 Turn-on Procedure

Check the 1C-150 for either 120 VAC or 240 VAC cperation and
plug in the power cord to an appropriate ac receptacle. Depress
ON AC pushbutton to apply ac power,

PROBABLE CAUSE AND REMEDY
Wrong size fuse. Replace.

SYMPTOM
AC fuse blows

Wrong ac line voltage. Check.

Remove top cover from IC-150
{par. 5.4.1) and check for:

Pinched wires in power supply
circustry

Short in transformer primary.

Shorted D6, D7, DB or DS in
rectifier circuit.

Short in ON AC swifch (SW8).

No AC power; fuse OK Open ON AC switch {SW8).

Check switched and unswitched
outlets.

Open in transformer T1 circuit.
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5.7.2 Power Supply Test, +18VDC and -18VDC

Before performing the tests in the regular factory checkout pro-
cedure, check the +18VDC and -18VDC voltages.

1. Remove the fop cover from the IC-150 {paragraph 5.4.1).

2. Apply ac power to the IC-150 and sef front panel controls as
shown in Tabie 5-2 (Power Supplies)

3. Measure for +18VDC at the emitter of 38 on the main PC board.
if necessary, adjust potentiometer R53 (Fig. 6-5, 6-6 or 6-7} 10
obtain +18vDC.

4. Measure for - 18VDC at the emitter of Q3 on the main PC board.
If necessary, adjust potentiometer R28 (Fig. 6-5, 6-6 or6-73to
obtain -18VDC.

5. if unable to obtain proper voltage, see below:

PROBABLE CAUSE AND REMEDY

Defective transistor (Q8 for +,
Q9 for -).

SYMPTOM

+ or -18VOC cannot be
properiy adiusted

Defective adjust potentiometer
(R53 for +, R28 for -).

Defective zener diode (D5 for +,
Dz for -).

Shorted transisior (Q8 for +,
Q9 for -).

“or-18VDC s+ or
-25VDC

5.7.3 Tracking Test
1. Connect the {C-180 to test equipment .

2. Set the I£-150 front pane! controls as shown in Table 5-2
(Tracking Test).

3. Record the maximum negative and maximum positive track-
ing errors obtained at any setting of the VOLUME control, turn-
ing it either direction in the test range. Figure5-2

4. ifanytrackingerrors exceed 3 dB, adjust R4 and/or R6 (track-
ing frimmers) on the main PC board to minimize the error.

5. Ifunable to bring tracking error within tolerance with R4 or R6,
see below:

SYMPTOM PROBABLE CAUSE AND REMEDY

Tracking error in Defective YOLUME contral (R24)

excess of 3 dB




IC-i50 INSPECTION REPORY

Serial No.

Technician
I, tracking to 40 db b Pan
Turming up
& 50 db b Bai
down
&0 db. _di
EE. toudness Le Eilter Bass Adj
m. Response & Stability: Flexd Adjustment
{ 1OKHz S Liwava}
IY. stew Trebie Adi Hi Filter
Y. Treble Range +15db 15 Kbz {efs Right
XL, sass Range -+ 15db 30Kz Ltefs Righet
FIX. Fhono goin 50-70db (sef at Q) teft Right
EEIE. shono Response: * .5db tefe Right
(KHz  ref)
XX, s Disrartion {%) left 0.0 jov Right_2.0 oy
&0z, TKHZ
left 0.0 583w Right 0.0 5.62v
4
lefr 0.0 3lév Right. 8.0 3.16v
SMPTE
teft.0.0 178v Right 8.0 1.78v
teft Q.0 v Right_ 2.0 v
teft .0 562mv Right 0.0 54 Zmv
Left Q.0 3lémy Right 9.0 3iémv
X, Hi Level Noise: Vol
{Level bulaw tw B¢ cow dis db
2.8 v 20~20KH} we b db
XE. pPheono Noise: o v B u¥

Listen to ol controls,

FIGURE 5-1.
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Muter Turn=-on

IC-T80 INSPECTION REPORT



TESY NPUT CONTROLS
SIGNAL SEL LOUD VOL BAL PAN PUSH BASS TREB LOW HiGH
FLAT FILT FUT
FPower Supplies None Tun  QOut Min Nor Nor in Fiat Flat Qut Out
Tracking Test 1 KHz Var
40 dB Sinewave
50 dB 223 mw
60 dB -10.8 g8
Panorama Max Var
Balance Var Nor
Loudness 100 Hz in Mic Nor
Square
Wave
1.5V p-p
Low Filter Cut In
Bass Adjust Cut Fiat Cut
Response and 10 KHz in
Stability Square {(Out) (Min}
Wave {Qut) (Max)
1.5V pp
Slew Max Qut Max
Treble Adjust 1 Kz Mid Fiat
Square
Wave
1.5V pp
High Filter in In
Treble Range 15 KHz in Fiat Out
Sinewave {Out} (Min}
223 mv {Max)
Bass Range 30 Hz in Flat
Sinewave {Cuh)  (Min)
223 mv {Max)
Phong Gain 1 KRz Prao Max in Flat Flat
Sinewave
2.45 mv
-50 dB
Phono Response 20 Hz to
20KHz thru
Inverse
RiAA pad
intermod- 60 Hz, Tun
ulation 7 Kkz
4:1
SMPTE
High Level Short Tun Min
Naoise or
Max
(Mid)
Phono Noise Short Fho fMax
Listen to
Controls

Muter Turn-on

TABLE 5-2. IC-150 TESTS: CONTROL SETTINGS AND INPUT SIGNALS
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e

S A

TRACKING TEST EXAMPLE. At various settings of the volume control these outputs were observed.

- 10.2

11

- 15
~19
- 24
-27
= 30.5

.40
.45
49

RIGHT
+ 10 dB

- 10

C -1l
- 1258
- 15
-.1%
- 23
- 25

- 34
- 40
475
- 50

TRACKEING ERROR

Record the maximum errors on the inspection report as below:

TRACKING 70: 40 dB -2+1 dB

50dB8-2+1 dB
60 dB -2 +2.5 dB

¢ dB —ig,
-1
- 0.2
40 dB
-18 Range
- 15
50 dB
-2 Range
+ 5
60 dB
+1 Range
0
Y
1
-2
5 e
-1
0 i
+ 25
+ 1 i
R

FIGURE §-2. TYPICAL TRACKING TEST READINGS
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5.7.4 Panorama Test

1

Set the IC-150 front panel controls as shown in Table 5-2
(PANORAMA).

tnsert at TUNER input for RIGHT channel; 1 KHz sine wave at
1.5V peak-to-peak.

. Witnh PANORAMA control set at NORMAL, check that the full

signal output appears at the RIGHT channel main output.

. Rotate the PANORAMA controt stowly to MONQC and check that

the signal cutput is now divided betweer RIGHY and LEFY
channels.

. Rotate the PANCRAMA control slowly to REVERSE and check

that the full signal output appears at the LEFT channel main
oulput.

Move input signal shown in 2. above tothe TUNER input forthe
LEFY channel.

. With PANORAMA control set at NORMAL, check that the full

signal output appears at the LEFT channel main ocuiput.

Rotate the PANORAMA control slowly to MONQO and check that
the signal output is now divided between RIGHT and LEFT
channels.

. Rotate the PANORAMA control slowly to REVERSE and cheack

that the fuil signal cutput appears at the RIGHT channel main
output.

SYMPTOM

PROBABLE CAUSE AND REMEDY

Mono outnut regardlass
of PANORAMA setting

Cther abnormaiities

C2 lead shoried to cutput terminat
of other channei. Reposition lead
or replace C2.

Replace PANORAMA CONTROL
(R32).

5.7.5 Balance Test

1

Set the 1C-150 front panel controls as shown in Table 5-2
{BALANCE),

insert at TUNER inputs for both channels; 1 K7 sine wave.

With the BALANCE control set at NORMAL, check that the sig-
nal cutput is egual for both channels.

Rotate the BALANCE controf slowly to the LEFT position ang
check that the right channel is gradually attenuated and final-
ty turned off completely,

Rotate the BALANCE control slowly to the RIGHT position and
check that the leftchannet is gradually attenuated and finaliy
turned off completely.

5.7.6 Loudness Test

1.

Set the IC-150 front pane! controls as shown in Table 5-2
{LOUDNESS).

insert at TUNER input; 100 Hz square wave at 1.5V peak-to-
peak.

QObserve typical output square wave {(Figure 5.3) on oscillo-
scope.

FIGURE 5-3. TYPICAL LOUDNESS TEST QUTPUT

5.7.7 Low Filter Test

I
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Set the IC-150 front panel controls as shown in Tabla 5.2 (LOW
FILTER).

Insert at TUNER input; 100 Hz square wave at 1.5V peak-to-
peak.

Observe typical output square wave {Figure 5.4) on oscillo-
scope.

FIGURE 5-4. TYPICAL LOW FILTER OUTPUT




5.7.8 Bass Adjust Test

1. Set the iC-150 front panel conirols as shown in Table 5-2
{BASS ADJUST).

2. Insert at TUNER input, 100 Hz square wave at 1.5V peak-to-
peak.

3. Rotate BASS controf to obtain best square wave outputon os-
cilloscope.

4. Loosen BASS control knob and reposition on centrol shait {o
indicate FLAT for best square wave cutput.

5.7.9 Response and Stability Test

1. Setthe |C-150 front panel controls as shown in Table 5-2 {RE-
SPONSE AND STABILITY).

2 insert at TUNER input; 10 KHz square wave at 1.5V peak-o-
peak.

3. Check that noosciliations or instabilities are visible onthe out-
nut waveform shown in Figure 55,

4. Set PUSH FLAT controf to OUT ang TREBLE control to CUT

{minimum). No osciilations or instabilittes should occur.

5 Set TREBLE control to BOOST (maximum). No oscillations or
instabitities should occur.

SYMPTOM PROBABLE CAUSE AND REMEDY

Spurious oscitlation with
TREBLE control set at
CUT (minimum).

Detective {C1. Replac;-,

FIGURE 5-5. TYPICAL 10KHz SQUARE WAVE QUTPUT
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5.7.10 Slew Test

1. Set the IC-150 front panel controis as shown in Table 5-2
(SLEW).

2. Insert at TUNER input; 10 KHz sguare wave at 1.5V peak-to-
peak.

3. Turn the VOLUME controf through its entire range and check
that no oscillations or instabilities are visible on the output
waveform .

5.7.11 Trebie Adjust Test

1. SettheiC-150fromtpanel controls asshowninTable 5-2 (TRE-
BLE ADJUST).

2. insert at TUNER input; 1 KHz square wave at 1.5V peak-to-
peak.

3. Rotate TREBLE control to oblain best square wave output on
oscitloscope.

4. Loosen TREBLE control knob and reposition on controi shaftto
indicate FLAT for best square wave output.

FIGURE 5-8. TYPICAL HIGH FILTER SQUARE WAVE OUTPUT

5.7.12 High Filter Test

1. Set the 1C-150 front panel contrals as shown in Table 5-2
(HIGH FILTER).

2. Insert at TUNER inpuf, 1 KHz sguare wave at 1.5V peak-fo-
peak.

3. Check that the square wave output is asshownin Figure 5-6.

SYMPTOM PROBABLE CAUSE AND REMEDY
Low fevel buzz in right Tune L2011 tonulloutbuzz. Hunable
channel. {o adjust, replace L201.



5.7.13 Trebie Range Test

1.

Setthe IC-150 front panel controis as shown inTable 5-2 (TRE-
BLE RANGE}.

insert at TUNER input; 15 KHz sinewave at 223 mv.
Adjust VOLUME control for G dB ouiput.

Set PUSH FORFLAT to CGUT and rotate TREBLE controlto CUT
(minimum). Cutput must be attenuated to at least -15 dB.

Rotate TREBLE control to BOOST {maximum). Cutput musibe
mereased to at feast +15 dB.

Perform steps 4 and 5 for both inner and outer TREBLE contro
knabs.

5.7.14 Bass Range Test

i

Set the 1C-150 front panel conirols as shown in Table 5-2
(BASS RANGE).

Insert at TUNER input; 30 Mz sinewave at 223 mv.
Adjust VOLUME contro! for 0 dB output.

Set PUSH FOR FLAT to OUT and rotate BASS controi to CUT
(minimum). Output must be attenuated to at least -15 dB.

Rotate BASS control to BOOST (maximum). Output must be
increased to at least +15 dB.

Perform steps 4 and 5 for both inner and outer BASS contro!
knabs.

5.7.15 Phono Gain Test

1

Set the 1C-150 front panel controls as shown in Table 5-2
(PHONQ GAIN).

tnsert at PHONO input; 1 KHz sinewave at 2,45 mv (-50dB).

Rotate PHONO GAIN screwdriver adiust control on rear panet
of IC-150 to full cow position {minimum). Qutputmustbe less
than 775 mv (O dB).

Rotate PHONO GAIN control to full cw position (maximum}.
Output must be more than 7.5V (+20 dB).

Readjust PHONGC GAIN control for a 2.45V (+ L0 dB) output (60
diB gain}.

If unable to obtain conditions described in Steps 3 and 4,
check bias voitage at 02 emitter on the Phono Ampiifier PC
Board. Bias voltage shouid be +.5V to +5V.

SYMPTOM

PROBABLE CAUSE AND REMEDY

Bias -11V to -18V
Bias +15V

Unity {0 dB) gain

Defective Q2Z; replace.
C16 shorted; replace.
R23 open; replace.

Defective Q2; replace.
R1% open; repiace.

C16 cpen; replace.
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5.7.16 Phono Response Test

1, Set the IC-150 front panel controls as shown in Table 5-2
{(PHONUO RESPONSE).

2. Insert at PHONOQ input through inverse RIAA pad; 20 Hz to 20
KHz.

3. Check that respanse is +0.5 dB, with reference to 1000 Hz.

SYMPTOM PROBABLE CAUSE AND REMEDY
Response at 20 Hz R1& value increased; replace,
up 1dB

5.7.17 Intermodulation (IM) Distortion Test

1. Set the IC-150 front panel controls as shown in Table 5-2 (IM
DISTOGRTION).

2. Use the IM distortion test equipment shown in Figure 5-7.

3. Catibrate the IMA and set up the IM inputsignal at 60-7 KHz,
4:1 ratio as described in the IMA Manual. Insert this signal in
the TUNER input on the 1C-150.

4. Measure IM distortion on an average responding voltmeter.
The IMA test signai, the peak equivalent of 10V RMS, shouid
read 8.1V. IM distortion must not exceed 0.02% .

SYMPTOM
High M distortion

PROBABLE CAUSE AND REMEDY
Defective IC1; replace.

High IM distortion at
10V output; normal
at 5.62V ouiput.

+18V or -18V supply voltage low.
Refer to Paragraph 5.7.2.

5.7.18 High Level Noise Test

1. Set the IC-150 front panel contrels as shown in Table 5-2
(HIGH LEVEL NOISE).

2. Insert 20-20KMz filter between [C- 150 output and the inputto
tha velimeter.

3. insert shorting plug in TUNER input.

4, With the VOLUME control set to either "mintmum’’ or "max-
imum"” the cutput must be greater than 92 dB below the 2.5V
output.

5. Setthe VOLUME controf to mid-range. Cutput mustbe greater
than 87 dB below the 2.5V output.

SYMPTOM
High noise levei

PROBABLE CAUSE AND REMEDY
Defective 1C}; repiace.




return ungrounded - wrapped arcund cutput cable

NOISE TEST SETUP

? /"“‘--0-—_:_
W, ¥ L, ——
(/’ e > Input
either
channel
Qutput
@——j
O—1—0—0.
(100 microvolt scale}
O
!::_-o-——/_
AC VOLTMETER
20-20KH=z
LOW NOISE
FILTER
=

output O

it —br,

either

channel

FIGURE §-7. TEST EQUIPMENT SETUP
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5.7.19 Phono Noise Test

1. Set the 1C-150 front panel controfs as shown in Table 5-2

(PHONQ NOISE).

2. insert shoriing plug in PHONO input.

3. Check that output is fess than 1 millivolt. With PHONO GAIN
control on rear panel set 2t 60 dB this indicates 1 microvoltin-
put noise. See Note below:

SYMPTOM

PROBABLE CAUSE AND REMEDY

High noise level;, pre-
dominantly hum:

a. One or both channels

b. Both channels

High noise level; pre-
dominantly random

Redress input leads to PHONO
AMPLIFIER PC BOARD.

Defective Qb; replace
Defective C17; replace
Defective DI, replace

Defective Q1; replace
Defective 04, replace

NOTE:
Overall phono gain at 1000 Hz with VOLUME control maximum is
variable between 50 dB and 70 dB with the rear panei controis.
Phono gain is setat 60 dB atthe factory. i you setthe phono gainto
another vaiie, take this into considerationwhen measuring phono

noise.

5.7.20 Controfs Test

Cperate all controls, listening carefully for scratches, clicks or
pops. Clean controt or switch contacts; if this does not remedy the

condition, replace the control

5.7.21 Muter Turn-on Test

When ac power is initially applied to the 1C-150, the cutput shouid
be shorted {(muted} for 3 {o 7 seconds.
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SYMPTOM

PROBABLE CAUSE AND REMEDY

Quiput muted
continucusly

Mute jumper loosea.
Defective Q6; replace

D3 shorted; replace

Relay K1 defective; replace

C34 open; replace

5.7.22 Miscellancous Problems

The following trouble sympioms and possible causes and
remedias may occur with the 1C-150

SYMPTOM

PROBABLE CAUSE AND REMEDY

Reed reiay chatters

(SN2354 and higher) and:

a. 60 Hz rippie present
at D4 anode.

AC line voitage below 108V.

D7 or D8 open. Replace, )
Broken wire, T1 to D7 or D8 Repair.

b, 120 Hz ripple present Defective C31 or £34. Repiace.

at D4 anode.

Intermittent buzz,
especiatly in first few
minutes atfter initial
turn-cn.

Large, high-frequency
signal turns channel
off (latch up).

Qutput clean at very
iow tevels (60 to 200
mv} but clipped if
driven to normat level.
Usually intermittent.

Broken solder joint. Repair,

Defective Q8. Replace.

Defective IC1. Replace.

Relay K1 instalied backward.




PROBLEM

POSSIBLE CAUSES OR CURES

High noise or hum

High noise or hum in phono

Scratchy volume or other
controis; also pops in switches

Cne channel dead

Both channeis inoperative

Distortion at high listening
levels

High Frequency Oscillation
{(Power ampiifier mysteriously heats}

Low Freguency Csciliation

Power amp turned wide open — adjust amp according {o the owner's manual
Poor connection in associated wiring.
Ground loop between H0-150 and associated equipment.

QOpen ended input {i.e. shorting plugs removed without having pul any input from tuner,
phono, etc.)

Above suggestions apply.

Gain pots on phono board have been turned up.

Turntable not grounded to ground lug of 1C-150.

Turntable not properly wired causing clicks, hum, noise, etc.

High local RF radiation from TV or radio stations — keep leads short, well dressed.

Cutput caps in tuner, tape deck, efc., leaky causing D.C. to appear on volume control,
LO filter, foudness button, and Bal & Pan contrels. This will also cause pops in the selec-
tor switch.

Batance contrat not set to normal.
Broken or shorted cables either coming into or outofiC-150 (Iry reversing the leads).

Ore or maore switches not properly released or depressed. (Try depressing and re-
leasing all switches.)

Suggestions for “one channe! dead” apply.
Muter terminals not tightened down.
Nc wire in muter terminals.

External (remote) muter switch notturning on — e.g.: turntable muter inoperative may
make it impossible to get any signal through the 1C-150.

One or both tape monitor switches engaged.

Fuse blown.

#0-150 or associated eguipment not plugged in, turned on, or turned up.
Shorting piugs in cutputs either "main™ or "tape”.

No input signal or shorting plugs in the input

Possible vibration from speakers being picked up by phono tone arm and amplified by
the 1C-150.

Power Amplifier output is being fed back to IC-150 inputs via poor lead dress, AC mains
from electrostatic speakers, etc.

Mechanical feedback between loudspeaker and turntable.

Poor AC ling voitage regulation causing power amplifier to feedback to unregulated
eguipment being used as signal source or speaker equahizer ahead of 1C-150.

TABLE 5-3. COMMON SYSTEM PROBLEMS
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6.1 GENERAL INFORMATION

This section contains schematics, parts lists and exploded view
drawings for the $1C-150 Integrated Circuit Stereo Console. Used in
conjunction with the service instructions in Section 5, this
information will aid the service technician to rapidly and ac-
curately identify and replace defective parts and return the unitto
a normal operating condition.

6.2 PARTS REPLACEMENT

Many paris are standard items stocked by local electronics supply
houses. However, some parts which appear to be standard are ac-
tually different. Best results will be obtained with CROWN factory
replacement parts, aithough standard parts may be used in an
emergency. A number of the parts are special and are available
anly from CROWRA.

SECTION &

SCHEMATICS, PARTS LISTS AND
COMPONENT LOCATION

When ordering parts, be sure to give the amplifier model and serial
number as well as the part number and description of the parts
ordered.

6.3 SCHEMATICS AND PC BOARDS

Refer to Figures 6-1 through 6-10. Various versions of schematics,
main PC boards, voiume control PC boards, and phono PC boards
have been used since the original IC-150 was produced. These
changes are due to CROWN's continuing program of product
improvement designed to bring you the best possible audio equip-
ment. Table &1 shows the complement of schematics and PC
boards applicable to your equipment, Simply tind the serial sum-
ber of your unit in the table.

MAIN PC VOLUME CON- PHONO PC
SERIAL NUMBERS SCHEMATIC BOARD TROL PC BD BOARD GTHER INFORMATION
iC-100 thru 1C-401 MZ243 7867 7368 7829 Criginal version of 1C-150
(Fig. 6-4) (Fig. 6-9) (Fig. 6-8) (Fig. 6-9)
(C-402 thru IC-761 M243A 7867 7868 7829 L0 Filter moved to input
and all A suffixes {Fig. 6-3) (Fig. 6-5) (Fig. 6-8) {Fig. 6-S}
1C-762 thru 1C-949 M243B 7888 None 7828 Main and Volume Contro!
(Fig. 6-2} {Fig. &-6} (Fig. 6-9) PC boards combined.
iC-950 thru H2-2353 M2438 7888 Necne 7829 New volume control and
{Fig. 6-2} {Fig. 6-6} (Fig. 6-9) circuitry changes.
1C-2354 and later M243C 7923 None 7399 New {C, main beoard,
(Fig. 6-1} {Fig. 6-7) (Fig. 6-10) relay, sfc.

MNOTES:

1C-3074 thru 1C-7273
1C-7274 thru 1C-7714
1C-7715 and later
1C-8912 and later

R116 and RZ16 moved onto Phono PC Board.

Both 7829 and 7999 Phono PC Boards were used interchangeably.

New Phone PC Board 7999 used exclusively.

CSA changes incorporated. Two 15K rasistors added to schematic (R46, RE7); see detait 25
Figure 6-11 for component location.

FABLE 6-1. SCHEMATIC AND PC BOARD COMPLEMENTS
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PARTS LIST: 1C-15

Schematic
Designation

Cl18, C19,
€31, C32

C34
Cc39
c129, C220
€121, g2zl
Cl22, gaz2
123, 223
124, C224

C125, C126,
€225, £226

Clz7, €128,
C227,C228

€129, C229
€130, C230
€138, C238

R25

R26, R27
R28, RH3
RZ29, Rb4

R30, R52
R136, R236

R31, R51
R32

R33, R3%
R48

R49

R0

R134, R234
R135, R23b

R137, R147,
R237, R247

Hi38, R238
R140, R240
R141, R241

Description Other Information Draw

MAIN PC BOARD
1 Megohm, .25W, 5%

Capacitors:

250 MFD, 35v 100K Ohms, .25W, 10%

2 Megohm, .25W, 5%

Semiconductors:
2NBABY NCH JFET
2N3858A, selectad
2N5383, seiected
1N9688, Zener diode
1N4148, diode

5 MFD, 35V, vertical
220 NF, filmatic, mylar

15 NF, filmatic, mylar

1.5 NF, filmatic, mylar

1 NF, ceramic disc

25 MFD, 115V, NP, vertical
470 NF, fitmatic, mylar

47 NF, filmatic, mylar

Miscelianeous:

Relay, 5000 Ohm, DPDT

88 NF, filmatic, mylar Switch, 4PDT, PB

Resistors:
BALANCE controd
2.7 Megohm, .20W, 10%
100K Ohms, potentiometer
5.6K Ohms, .25W, 10%
1K Ohms, .25W, 10%

CHASSIS MOUNTED PARTS used
with Main PC Board, 7867

Selected, typical value only
- and + 18Y adiust

D22 MFD, filmatic, mylar
(€33, C35-C37 01 MFD, ceramic disc

820 Ohms, .5W, 10% 3AG, 1/8 Amp

PANORAMA control

TONE control, 100K Ohms
22 Megohm, 5W, 10%
12K Ohms, .25W, 10%
470 Chms, .25W, 10%
3.9K Ohms, .25W, 10%
560 Chms, .5W, 10%

2.7 Megohm, .25W, 10%

AGC, 1/16 Amp
BASS and TREBLE Lamp, neon, NE-Z2H
27K Ohms, 5W, 10%
100 Ohms, .5W, 10%
100K Ohms, 25W, 10%

Input selector switch
S.station, PB switch
1K Ohms, 5W, 10%
10K Ohms, .5W, 1% film
10K Ohms, .25W, 10%

POWER (micro)
Transformern 46-£-198

Other information
Neo.

FEAT {Tone Cancel)

120V operation

220V operation

FIGURE 6.5 COMPONENT LOCATION, MAIN PC BOARD, 7887
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PARTS LIST: IC-150

Schematic - Crown Draw . g Scha%atic Crown Draw
. . D tion (ther Informat inti
Designation cecTiE Part No. No. er inlormation Designation Description Part No. No.

Other Information

Ci C8

C3, C4,C5,C7

C1i8, Cig,
£31,C32

C34

€38

€120, C220
€121, ¢221
Clzz, c222
€123, ¢223
Cla4, C224
Ciz5, C126,

€225, C226

127, C128,
€227, $228

Cizg, €229
€130, C230
€138, C238

Ri, R8
Re

R3

R4

R5, R29, R54
RS

R7

R24

R25
R26, R27
RZ8, R53

R31, R51

MAIN PC BOARD

Capacitors:

100 PF, mica
22 NF, fitmatic, mylar
250 MFD, 35V, vertical

5 MFD, 38Y, vertical
220 NF, filmatic, mylar
15 NF, filmatic, mylar
1.5 NF, filmatic, mylar
1 NF, ceramic disc

25 MFD, 15V, NP

470 NF, fimatic, mylar
47 NF, fitmatic, mylar

1 MFD, 80V, tantalum

27 PF, mica
47 PF, mica
68 NF, fitmatic, mylar

Resistors:

10 Magohm, 25W, 10%
39K Ohm, 25W, 10%
12K Chm, 25W, 10%

20K Ghm, PC, potentiometer

56K Ohm, .25W, 10%

30K Qhm, PC, potentiometer

22K Ohm, 25W, 10%
VGLUME control
BALANCE control

2.7 Megohm, 25W, 10%

100K Ghm, PC, potentiometer

820 Chm, 25W, 10%

7888

3410
2963
3787

2868
3218
3288
3089
2288
3186
3191
2977

1750

2342
3409
3190

3221
2879
2878
1712
3220
2298
3302
3422
3238
2634
3242
2580

R32

R33, R39

R48

RAS

RHG

R52, R30,
R136, R236

R134 R2Z3

R135. R235

R137. R147,
R2Z7, R247

R138 R238
R14Q. R240
R141, R241
R142, R143,
R242, R243

R144, R244
k145 R245

Q6
Q7,8
Q9
02. D5
D3, D4, DE-DY
IC1, 102
ar
101,12

K1
L, g
SWa4, BWE

PANORAMA control
TONE controt

22 Megohm, .5W, 10%
12K Chm, 25W, 10%
470 Ohm, 25W, 10%
K Chm, .25W, 10%

3.9K Chm, .25W, 10%
560 Ohm, 5W, 10%
2.7 Megohm, .25W, 10%

1K Ohm, BW, 1% film
10K Ohm, 5W, 1% fifm
10K Ohm, .25W, 10%
1 Megehm, 25W, 5%

100K Ohm, 25W, 10%
2 Megohm, 25W, 5%

Semiconductors:

2NBALKG NCH JFET
ZN3B59A, selected
2ZN5383, selecied
1N9G8B, Zener diode
1NA148, diode
MC1439G

or
SC170116G

Miscellanecus:

Relay, 5000 Ohm, DPDT
Coil, 14 mhy
Switch, 4PDT, PB

3239
3240
30582
2878
2626
2627

2630
1030
2834

3184
2343
2631
3198

2883
3199

3053
2961
2982
3277
3181
3225

3460

3227
1661
3226

FIGURE 6-6. COMPONENT LOCATION, MAIN PC BOARD. 7888
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PARTS LIST: 1C-150
Schematic L Crown .?-: Schematic Crown Schematic Crown Other Inf :
. . D : rinti it er information
Designation escription Part No. Other Information Designation Description Part No. Desigration Description
-------------------- e i TS P TR SSRRAT AR g
1C MAIN MODULE 41136MT Al part towi H :
150 pans except wire | Resistors: Transister:
- Main PC Board 3632 CPN 7823 {interchangeable) §
. or {interchang ) i RLS iO megohm, .25‘41\3,0/10% ig%é 06 ONBA59, NCH, JFET
Capacitors: R2 39K ohm, .Z5W, 10% 07.8 2N3859A, selected
‘ R3 12K ohm, Z5W, 10% 2878 09 2N5383, selected
C1,8 100 pf, mica o 3410 g4 20K ohm, vertical potentiometer 1712 ’
g?a‘kz g. ;1 . 022 mfd, 200V, filmatic 2963 RS, 29, 54 5.6K ohm, 25W, 10% 3220 Miscellaneous:
, 19, 31, 250 mfd, 35V, vertical 3787 R6 30K ohm, vertical potentiometer 27298
C34 5 mid, 30V, vertical 2868 R7 22K ohm, 25W. 10% 3302 Spacers 3210 Use on control shafts,
€39, 40 1 mid, filmatic, mylar 2938 C40from boardtochassis R24 (A & B) VOLUME control 3422 inside front pane!
€120, 220 015 mfd, 200V, filmatic 3288 R25 (A & B) BALANCE control 3238 Lockwasher, star, %", internal 2188 Use on contra! shafts,
gigé gg; 5315 mid, 200V, fimatic 3089 R2B, 53 100K ohm, vertical, COW/log 3242 inside front panel
. .9 pf, ceramic 2937 R30, 52, 136 1K ohm, 25W, 10% 2627 :
C123 223 25 mid, 15V, NP, vertical 3186 2é6 . ' © ' Washer, control bright 2189 Use or.l control shafts,
c124, 224 A7 mid, 100V, fitmatic 3191 outside frent panel
C125, 1286, 047 mid, 200V, filmatic 2977 R31, 51 820 ohm, .5W, 15% , 2580 Nut, bright, %", NIC 1288 Use on control shafts,
225 226 R32, {AKB&D) PANQRAMA control Tripie 3239 outside front panel
R33{A & 8); TONE controls Dual 3240
C12227; 12.’228é 1 mfd, 30V, tantalum 1750 R3BA&R Socket, 1€, 8-pin 3451 Use on IC-1, 1C-2
, R48 54 megohm, .25W, 10% 3536
Ci29, 229 2.2 pf, ceramic 3534 RAG 2.2K ohm, .25W, 10% 2628
€139, 230 20 pf, ceramic 3535 RGO, 141, 241 10K ohm, .25W, 10% 2631
{138, 238 088 mid, 200V, fiimatic 3190 R134 234 3.9K ohm, .25W, 10% 2630
Coil: 12 mhy 1661 R135, 235 560 ghms, .5W, 10% 1030 -
. R137, 147, 2.7 megohm, .25W, 10% 2634
1101, 102 Diodes: 237, 247
Di' 5 1N968B, 20V, Zener R138, 238 1K ohm, 5W, 1%, film 3194
le4, 68 IN4148 R140, 240 10K ohm, 5W, 1%, film 2343
D 1NSEER, 18V, Zener R142, 143, 1 megohm, .25W, 5% 3198
12 Integrated Circuit: 242,243
301 AN OP Ampl R145, 245 2 megohm, .25W, 10% 3199
Ki Belay: 5K ohm, DPDT, SW4. 6 Switch: pushbutton 3226

FIGURE 6-7. COMPONENT LOCATION, MAIN PC BOARD, 7823
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PARTS LIST:

Cl.
C3.
C4,

R1,
R2.
R4,
R5,
R24

§ Schematic
& Designation

IC-150

Description
YOLUME CONTROL BCARD
Capacitors:
C8 100 PF, mica
c7 32 NF, filmatic
Ch 15 NF, filmatic
Resistors:
R8 10 Megohm, .25W, 10%
R3 27K Ohms, .5W, 10%
R& 20K Ohms, vertical poilentiometer
R7 15K Ohms, .25W, 10%
Voiume Controd

7868

3410
3189
3288

3221
1056
1712
2632
3237

Draw

No

{(ther information

FIGURE 6-8 COMPONENT L OCATION VOLUME CONTROL BOARD, 7868
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PARTS LIST: IC-150

Schematic Crown Draw
Besignation

Description i
p Part No. No. Other Information

PHONC PC BOARD

Capacitors:
9, Cl11, C211 100 NF, filmatic mylar
C17 250 MFD, 35V, vertical
C110, C210 27 PF, mica
C112, Cli3, 4.7 MFD, 20V, tantalum
ceie, C213
Cli4, C214 3000 PF, poly
Ciis, C215 8800 PF, poly
€116, C216 500 MFD, 3V, verticat
Resistors:
R108, R209 & 2K Ohms, 25W, 10%
R110, R210 10 Megohm, .25W, 10%
R111, R21il 1.8 Megohm, .20W, 10%
R112, R212 2 2K Ohms, 25W, 10%
R113, R213 560 Ohms, .25W, 10%
R114,6 R214 470 Ohwms, .2BW, 10%
R115, RZ215 330K Ohms, 5W, 1%, metal film
R117, R120, 100K Ohms, 2BW, 10%
R217, R220
R118, R218 100 Ohms, 25W, 10%
R119 R219 180 Chims, .25W, 10%
R121, R221 1.25% Ohms, potentiometer 3241
R122 R22? 27K Ohms, 5W, 1%, metal fiim 3195
Ri23 R223 200K Ohms, .5W, 1%, metail fifm 3186
R156 RZ256 2.7K Ohms, BW, 10% 1067
Semiconductors:
95, Q101, Q201 PNAZBOA, selected 3786
Q102 Q202 2N38BYA, selected 2961
Q103 Q104 T2-81 2862
Q203, Q204
D1 1N4148, diode 3181
Miscellaneous:
PC receptacies 3518 Used on Q101, Q104,
Q201, Q204
o R

FIGURE 6-9. COMPONENT LOCATION, PHONU PC BOARD, 7823
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PARTS LIST: IC-150

Schematic Descrintion Crown Draw Gth '! y i
Designation P Part No. MNo. er imiormation
Phono PC Board: 7999 78250 used on early
units
Capacitors:
cg, 111, 211 1 mifd, 200V, filmatic 2938 C8 mounts from board
to chassis solder lug
Ci7 250 mid, 3BV, verticat 3787
C110, 210 27 pt, mica #3427
Cli2, 113, 4.7 mid, 20V, tantalum 3337
212,213
Ciig, 214 3000 pf, polysir 3187
Cll5, 215 8800 pt, polysw 3188
Clig 2Zie 500 mid, 3V, vertical 3192
Resistors:
R109, 209 8.2K ohm, 25W, 10% 2877
R110, 210 10 megehm, 25W, 10% 32721
R111, 211 1.8 megohm, 25W, 10% 2887
RilZz, 21Z 2.2K ohm, .2BW, 10% 2628
R113, 213 560 ohm, .25W, 10% 2874
R114 Z14 470 ohm, .ZbW, 10% 2626
R115, 215 330K chm, 5W, 1% film 3196
R116, 117, 120, 100K ohm, 25W, 10% 2883 K116, 216 mounted on
216,217, 220 input selector switch
on early units
R118, 218 10C chm, 25W, 10% 2872
R119, 219 180 chm, 25W, 10% 2873
R1Z1, 221 1.25K ohm, potentiometer 3241 Input level adjust: on
amplifier rear panel
R122, 222 27K ohm, .B5W, 1%, fiim 3198
R123 223 200K ohm, .5W, fitm 3187
R156, 256 2.7% ohm, BW, 10% 1067
Transistors:
Q5, 101, 201 2NE383, selecied 2882
102, 202 ZN3B5H8A4, sefected 2961
G103, 104, TZ81, selected 2962
203, 204
D-1 Diode: I1N2148 3181
Miscellaneous:
Transistor lead, 3519 Used on Q101, 104,
BC receptacie 201 204

FIGURE 6-10. COMPONENT LOCATION. PHONG PC BOARD, 78588
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PARTS LIST:

Schematic
# Designation

8 33,35, 36,37

§ -1

IC-150

Description Other information

CHASSIS ASSEMBLY
Chassis:

Top shiald

Screw, #8 x % hex, SM
Front panel, IC

Screw, 6-32 x % hex
Washer, star, #6 internal
Nui, hex, 6-32, CAD
Bottom shield

Screw, #8 ¥ % SM
Screw, B-32 x % THP CHR
Washer, star, 88 internal
Nut, hex, 8-32, CAD
Terminal strip, 1-G-2

includes siikscreen
Fastens 3353 tochassis

Fastens 3461tochassis
Usad qver 3322
Used gver 3322

Used to fasten 3354

Used to fasten T2

Use aver 2155

Use over 2155

Use over one screw af
transformer T1

ek
D0 R N O N B W N e

B
LAV

Bushings, snap, %" Used to pass wiras

through chassis

Receptacie, AC NG
Binding post, dual
Tape, foam, " W

MUTE terminals
Used on top of top
shield

Scraw, 6-32 x 17, CAD
Nut, 6-32, hex, CAD
Spacer, micrg-swilch
Fusehoider, HTA
Fuse, 3 AG, W A

Fuse, AGC, 1/16 A

Used to mount SWS
Used to mount SW8
iUsed to mount SW8

For use on units con-
verted to 240 YVAC

Strain relief, right angle
Power Cord, HPN
Terminal Strip, G-6-G
Screw, hex, #8 x 38 5M Fastens 1273 terminal

strip

Binding post
Soider fug, #8 hole One mounts over 3245;

two fastens C8, C40

Nut, hex, 8-32 CAD
Screw, hex, #8 x % SM

Mounts 3245 tochassis
Fastens C9, €40

Capacitor: .01 mfd, ceramic disc Mounted on terminal

strip

Lamp: NE24, neon Mounted on terminal

strip
Resistors; SW, 10%

27K ohms Mounted on terminai

strip
100 ohm Mounted on terminal

strip
Switch: SPDT, 254, micro

Transformer: 46P198

NOTE:
After 1C-8912, R46
becomes 2 15K rasistors
15K ohm, 5W 10% Mounted on ferminal
strp

J—

o1 _egs

i

|
5 0o 00 60600 1o
IS 00’00 ooo0o0 o
|
L
®)
B /A ©,
i S
L
TOoOP VIEW
Yenassis; e eave

L]

S ')

S4-BEE MOTE—D ?

——
PP

innr i P
J—
e
 im
e ez

J i_ ie-pETAIL ~2s [

BEFORE S/N-8RI12

FIGURE 8-77. CHASSIS ASSEMBLY. 40827

gE NOTE
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Schematic _ Crown Draw .
her inf
Designation Description Part No. No. Other information
BOTTOM COVER ASSEMBLY 40829
Bottormn cover 3351
Nuts, flush expansion 2543 Z Mounted in bottom

cover

Rutbber feat (4) 2845 3

Screw, #8 x 1, CAD 2088 4 Mounits rubber feet

Fishpaper, 2" x 6" 3278 5 insulates AC
receptacies

Screw, hex, #8 x % SM 2708 6 Fastens back of
bottem cover

Screw, #8 x % SM CHR 3319 7 Fastens front of top
and bottom covers

Screw, #8-32 x % THP CHR 2155 8 Fastens sides of top
and bottom covers.
NOTE.

TOP COVER ' 3352 g

NOTE: Screws go through
sides of hoth top and
bottom covers, and info
the flush expansion nuts,
M TR
FIGURE §-12. EXPLODED VIEW DIAGRAM
BOTTOM COVER ASSEMBLY, 40828
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/—( SEE KOTE )——\

g

el

i e i
;Z::z:::;n Description P::‘;?;. Br:z‘." Other Information
W R
FRONT PANEL ASSEMBLY
AND LABELS
Front panel 3461 1
End bars, prushed atuminum 3462 2
Screw, cap, 6-32 x ¥ 1858 3 Fastens end bars
Knob, conirel, # B 3254 4 inner BASS & TREBLE
4 Knob, control, # C 3255 5 Quter BASS & TREBLE
Knob, control, # A 3253 3! SELECTOR, VOLUME,
BALANCE,
PANORAMA
QOverlay, front panel 3416 7
Piate, serial number 3663 NOT Attached to rear panel
SHOWN of amplifier.
o

FIGURE 6-F3. EXPLODED VIEW DIAGRAM
FRONT PANEL ASSEMBLY AND LABELLS
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Description Crown Draw
P Part No. Now

Schematic
Designation

Other information

INPUT SELECTOR SWITCH ASSEMBLY 40825
SW1 ) Switch, sefector 3359 1
Washer, bright, control 2189 2 Use over switch shaft

1288 3

Nut. bright, control

FIGURE 6-14. INPUT SELECTOR SWITCH ASSY., 40825
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TAPE-1 TAPE-2 (-] Hi SN

OTTOM VIEW OF SWITCH

MAIN CHASES §-—-—-——‘

j 1 }{ SEE DETAL

R R S R
Schematic - Crown Draw .
Designation Description Part No. No. Other information
PUSHBUTTON SWITCH ASSEMBLY 40817

SW3, 5,7 Pushbutton, 1C-158, S-button 3227 1

Spacer, brass 3212 2 Used to mount switch

Screw, 3-48 x %, slotted, CAD 2438 3 Used to mount switch
c2, o Capacitor, .022 mid, filmatic 2963 4 Mounted on switch

terminais
SRR =

FIGURE 6-15. PUSHBUTTON SWITCH ASSY., 40817
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Schematic L Crown Draw )
Designation Description Part No. No. Other information

AR
JACK PANEL ASSEMBLY 41256

Piate, jack, 1C-150 3349 1 With 22 jacks mounted

Lug, solder, 505, #8 hole 2935 2 One solderad onto jack
plate; one over binding
post screw next to
hex nut

Screw, 8-32 x % THP CHR 21565 3 Fastens end of jack
plate

Binding post, 220, blk 3245 4 Fastens end of jack
plate

Washer, star, #8 internal 1951 5 Use over 2155 screw

Nut, hex, 8-32 CAD 1986 6 Use gver 3245 binding
nost

RO -

FIGURE 6-16. JACK PANEL ASSY.. 41256
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SECTION 7
APPLICATION NOYES

GENERAL

Application notes will be published periedically and distributedto
awners of CROWN equipment for insertion inthe service manual.

new accessories, special applications, modifications to equip-
ment and any other technical data CROWN considers significant
. ' o _ to help you use and maintain your eguipment in opti -
information will be distributed concerning component changes, ating condition. Y e plimum oper

€3




APPLICATION NOTE #1

SUBJECT: Replacement of H.H. Hilton Tantalum
Capacitors in 1 MFD, 4 MFD and
6.8 MFD Values

15C Phono PC Board (2 per channel), and three on the Logic
Board. Always replace C21, C22 and C24 on either Logic Board
tl or L2 with CPN 3337 as part of the “standard update
dure”. Th i -
1. Use CPN 1750 to replace alt 1 MFD capaciters found on the g:ﬁiugjy c1§ same applies to the IC-150 Phano PC Board,
Logic Board and in the 1C-150 (2 per channel), ’

Pue o an excessive failure rate in the iC-150 and Logic Board,
subject capacitors (all silver with one end red), will be repiaced as

foliows:

_ 3. No 6.8 MFD val and | 150,
5. Use CPN 3337 ta replace ali 4 MFD capacitors found on the G- values are found in. the IC-150
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SUBJECT: Replacement Kit (CPN 41238) for
1C-150 Volume Conircl (R24)

Early 1C-150 Sterec Control Units (SN 100 to approximately 850)
used the CPN 3237 Volume Contral (R24) with matching com-

ponents.

The replacement kit containg the new R24 and associated com-
ponents showrn in the chart below. All old components must be
repiaced with the new values for proper operation of the new

Volume Controt {CPN 34223,

REFERENCE OLD REPLACEMENT KIT
DESIGNATION COMPONENTS VALUES CPN
R24 3237 3422
Cc7 039 22 2963
R7 15K 22K 3362
RE 20K 30K 2298
Ch 015 022 2963
R5 15K 56K 3220
C4 015 022 2963
R3 27K 12K 2878
C3 0335 022 2963
Re 27K 39K 2879

After R24 is replaced, it is necassary 1o perform the tracking test
and adjustment described in paragraph 5.7.3 16 insure the new
Volume Control is performing properly.

65
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SUBJECT: input Level Controls for
System Power Amplifiers

Your CROWN iC-150 Stereo Control Console is designed to match
a wide range of power ampiifiers with varying sensitivities and
loudspeakers with efficiencies of 30% down to 0.5% — providing
the associated power amplifiers incorporate INPUT LEVEL con-
trols {as do all CROWN power amplifiers).

If the associated power amplifiers do not have input level con-

INPUT LEVEL CONTROLS

{Potentiometer}
Ry T 25K

{Duplicate for other channel{s)}

-,
/rSignai Signal 1o
from power ampli-
IC-150 fier
output R‘t

e

APPLICATION NOTE #3

trols, your system may suffer from poor signal-to-noise, the IC-150
loudness compensation may sound boomy, and your speakers
couid be damaged by transients due to excessive system gain.
TURNING DOWN THE iC-150 VOLUME CONTROL CANNOT
ELIMINATE THESE PROBLEMS! CROWN recommends that inpus
level controfs (or pads) be installed at the power amplifier by a
competent dealer technician.

PADS
Ry
_ Ratio = determined by
{Duplicate for other 2 sysiem gain desired

channel{s)}

Y

Signal
from

iC-150
cutput

66

Ry + Ry = 25K ohms

~ Signal to
power ampii-
tier
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APPLICATION NOTE 4
1C-150 UPDATE
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PARTS LIST:

Schematic - Crown ) # Schematic . Crown £ Schematic it Other Information
Designation Description Part No. Oihar Information | Designation Description Part No. | Designation Description
IC MAIN MODULE 41470 All parts except wire

iC-150 Main PC Board 9558 :
. Capacitors: ‘ Resistors: Transistor:
Bcus 100 of, mica R1,8 10 megohm, .25:N,W10% 3221 5; 2N545§, NCH, JFZT
£ 03457 022 mid, 200 V. filmatic R2 39K 02[‘“,.25\/\{, -O; ;g?g ] ZN38594A, selecte
§ C19 31 250 mid, 35V, vertical R3, 3L. 50 12K ohm, 25W, 10% : Miscellaneous:
§coa 13 32 5 mid. 30V vertical R4, R30 20K ohm, vertical potentiometer 1712 s
§ 0 29 mid. 100V, filmatic R5, 29 5.6K ohm,.25W, 10% 3220 - Spacers Use on control shafts,
: ) L - . R6 30K ohm, vertical poientiometer 2298 inside front panel
§ Cac .1 mfd, filmatic, mylar CA40 from board to chassis R7 29K ohm 25W. 10% 3302
§ c120. 220 015 mfd, 200V, fiimatic fod (A & B Vo SM?“ ’ " By ;-f Lockwasher, star, %", internal Use on contro! shafts,
§ c121, 221 0015 mfd. 200V, filmatic A&B RUME contro N . inside front panel
{120 200 3.9 pf, ceramic R25 (A& B) BALANCE control 3238 i
g ’ R . R136, 236 1K ohm, .25W, 10% 2627 Washer, control bright Use on control shafts,
§ CiZ3 223 25 mid, 15V, NP, vertical 3 .
¥ ; . ‘ . autside front panel
§ Ciz4, 224 A7 mid, 100V, filmatic § R28 100K vertical potentiometer 1713 :
§ C125, 126, 047 mid, 200V, filmatic P R31,51 820 ohm, bW, 10% 2580 : Nut, bright, %", NIC Use on centrol shafts,
§ 225226 : § R32, (A&BAC) PANORAMA control Triple 3239 : outside front panel
fciov 18 1 mifd, 30V, tantaium R3S s TONE controls Duzl 3240 3 Socket, IC. 8-pin Use on IC-1, 1.2, 1C-3
| 227,228 (A&B)
{ c129, 229 2.2 pi, ceramic Rad S A s 2oz
§ C130, 230 20 pf, ceramic Ras megohm,.25W, 10% 5
§ C138, 238 068 mfd, 200V, filmatic B R141, 241 10K chen, 25W, 10% 2631
- { R135 235 560 ohms, 5W, 10% 1630
; Diodes: § R137,147 2.7 megohm, 25W, 10% 2634
f025 IN4003 | @
£ 034,69 iN&148 § R138.238 1K chm, 5W, 1% film 3194
g b INS61 B, 1QV, Zener § R140 240 10K ohm, .BW, 1% film 2343
| Integrated Circuit: E 142 143 1 megohm, 25W, 5% 3198
242, 243
£1c1, 2 301 AN OP Ampl
ics RC £195 ON Dual R145, 245 2 megohm, 25W, 10% 3199
§ K1 Relay: 5K ohm, DPDT, B Sw4, 6 Switch: pushbutton 3226

NC, reed

COMPONENT LOCATION. MAIN PC BOARD, 5558 67



APPLICATION NOTES

IC-150 UPDATE SCHEMATIC
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