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Safety Suggestions

Read Instructions Read all safety and operating instruc-
tions before operating the unit.

Retain Instructions Keep the safety and operating instruc-
tions for future reference.

Heed Warnings Adhere to all warnings onthe unit and in the
operating instructions.

Follow Instructions Follow operating and use instructions.

Heat Keep the unit away from heat sources such as radia-
tors, heat registers, stoves, etc., including amplifiers which
produce heat.

Ventilation Make sure that the location or position of the unit
does notinterfere with its proper ventilation. Forexample, the
unit should not be situated on a bed, sofa, rug, or similar
surface that may block the ventilation openings; or, placed in
acabinet which impedes the flow of airthrough the ventilation
openings.

Wall or Ceiling Mounting Do not mount the unit o a wall or
ceiling except as recommended by the manufacturer.

Power Sources Connect the unit only to a power supply of
the type described in the operating instructions, or as marked
on the unit.

Grounding or Polarization* Take precautions not to defeat
the grounding or polarization of the unit's power cord.

*Not applicable in Canada.

Power Cord Protection Route power supply cords so that
they are not likely to be walked on or pinched by items placed
on or against them, paying particular attention to cords at
plugs, convenience receptacles, and the point at which they
exit from the unit.

Nonuse Periods Unplug the power cord of the unit from the
outlet when the unit is to be left unused for a long period of
time.

Water and Moisture Do not use the unit near water — for
example, near a sink, in a wet basement, near a swimming
pool, near an open window, etc.

Object and liquid entry Do not allow objects to fall or liquids
to be spilled into the enclosure through openings.

Cleaning The unit should be cleaned only as recommended
by the manufacturer.

Servicing Do not attempt any service beyond that described
in the operating instructions. Refer all other service needs to
qualified service personnel.

Damage requiring service The unit should be serviced by
qualified service personnel when:

the power supply cord or the plug has been damaged,
objects have fallen, or liquid has been spilled into the
unit,

the unit has been exposed to rain,

the unit does not appear to operate normally or exhibits
a marked change in performance,

the unit has been dropped, or the enclosure damaged.

Outdoor Antenna Grounding If an outside antenna is con-
nected to the receiver, be sure the antenna system is
grounded so as to provide some protection against voltage
surges and built-up static charges. Section 810 of the Na-
tional Electrical Code, ANSI/NFPA No. 70-1984, provides
information with respect to proper grounding of the mast and
supporting structure, grounding of the lead-in wire to an
antenna-discharge unit, size of grounding conductors, loca-
tion of antenna-discharge unit, connection to grounding
electrodes, and requirements for the grounding electrode.
See figure below.

| ——— Antenna Lead-in

Wire
Ground =5
Clamp
o Antenna Discharge
Unit (NEC Section
Electric 810-20)
SBF\{ICB Grounding Conductors
Equipment

{NEC Section 810-21)
Ground Clamps

<«——. Powaer Service Grounding
Electrode System

NEC — National Electrical Code (NEC Art 250, Part H)

Power Lines An outside antenna should be located away
from power lines.




SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service and
repair of this instrument. Failure to comply with these precautions, or with specific warhings elsewhere
inthese instructions violates safety standards of design manufacture and intended use ofthe instrument.
Lexicon assumes no liability for the customer’s failure to comply with these requirements.

GROUND THE INSTRUMENT

To minimize shock hazard the instrument chassis and cabi-
net must be connected to an electrical ground. The instru-
ment is equipped with a three-conductor AC power cable.
The power cable must either be plugged into an approved
three-contact electrical outlet or used with a three-contact to
two-contact adapter with the grounding wire (green) firmly
connected to an electrical ground (safety ground) at the
power outlet. The power jack and mating plug of the power
cable meet International Electrotechnical Commission (IEC)
safety standards.

DO NOT OPERATE IN AN EXPLOSIVE
ATMOSPHERE
Do not operate the instrument in the presence of flammable
gases or fumes. Operation of any electrical instrument in
such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers.
Component replacement and internal adjustments must be
made by qualified maintenance personnel. Do not replace
components with power cable connected. Under certain
conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect
power and discharge circuits before touching them.

DO NOT SERVICE OR ADJUST ALONE
Do not attempt internal service or adjustment uniess ancther
person, capable of rendering first aid and resuscitation, is
present.

DO NOT SUBSTITUTE PARTS OR MODIFY
INSTRUMENT
Because of the danger of introducing additional hazards, do
not install substitute parts or perform any unauthorized
modification to the instrument.

DANGEROUS PROCEDURE WARNINGS
Warnings, such as the example below, precede potentially
dangerous procedures throughout this manual. Instructions
contained in the warnings must be followed.

WARNING

Dangerous voltages, capable of causing death, are pres-
ent in this instrument. Use extreme caution when han-
dling, testing and adjusting.

General definitions of safety symbols used on equipment or
in manuals.
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NOTE:

SAFETY SYMBOLS

instruction manual symbol: the product
will be marked with this symbol when it is
necessary for the user to refer to the
instruction manual in order to protect
against damage to the instrument.

Indicates dangerous voltage. (Terminals
fed from the interior by voltage exceed-
ing 1000 volts must be so marked.)

The WARNING sign denotes a hazard. It
calls attention to a procedure, practice,
condition or the like which, if not correctly
performed or adhered to, could result in
injury or death to personnel.

The CAUTION sign denotes a hazard. It
calls attention to an operating procedure,
practice, condition or the like which, if not
correctly performed or adhered to, could
result in damage to or destruction of part
or all of the product.

The NOTE sign denotes important infor-
mation. It calls attention to procedure,
practice, condition or the like which is
essential to highlight.

Notch
A
Pin1/ l

CAUTION
) ICs inserted backwards will be destroyed.
ol Incorrect insertion of ICs is also likely to

cause damage to the board.

“L.\ CAUTION

Electrostatic Discharge (ESD) Precautions

The following practices minimize possible damage to ICs
resulting from electrostatic discharge or improper inser-
tion.

Keep parts in original containers until ready for use.
Avoid having plastic, vinyl or styrofoam in the work
area.

. Wear an anti-static wrist-strap.

Discharge personal static before handling devices.
Remove and insert boards with care.

When removing boards, handie only by non-conductive
surfaces and never touch open-edge connectors ex-
cept at a static-free workstation.”

Minimize handling of ICs.

Handle each IC by its body.

Do not slide ICs or boards over any surface.

Insert ICs with the proper orientation, and watch for
bent pins on ICs.

Use anti-static containers for handling and transport.

“To make a plastic-laminated workbench anti-static, wash with a solution of Lux liquid
detergent, and allow to dry without rinsing.
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Controls and
Connectors

Lexicon

The Front Panel

1. Input

The four INPUT buttons are
used to select which input is
processed by the CP-3.
Pressing any one of these
buttons will select that input
and light the LED above it.
The CP-3 can be pro-
grammed to engage a spe-
cific operating mode for each
input, so changing inputs
may change the mode being
used.

2. Input Level Display

The INPUT LEVEL display
monitors the level in the CP-
3's digital enceding circuits
and is used to indicate the
correct Dolby level for video
sound sources (marked by
the double-D symbol be-
tween the LEDs.) When cor-
rectly set, the loudest pas-
sages will light the entire row
of green LEDs, the two yellow
ones, and occasionally flash
the red peak LEDs at the top.
(The input level meters can
be turned off to eliminate
distraction — See Owner's
Manual.)

3. Alphanumeric Dispiay
The alphanumeric LCD (lig-
uid crystal display) shows
both the mode that is running
and its modifiable parame-
ters. The contrast of the LCD
can be adjusted for optimum
visibility. See Owner's Man-
ual.)

4. Infrared Receiver

The small uniabeled window
totheright of the LCD houses
the infrared receiver used by
the CP-3 to detect signals
from the remote controls.

5. Bank

in Expanded operation, the
BANK button cycles through
the Presetbank andtwo User
banks (A&B) where custom-
ized modes can be stored.
The mode number doesn't
change: if you are using Pre-
set 9, pressing BANK once
switches to User A9, press-
ing it again switches to User
B9, pressing it again
switches back to Preset 9. In
Standard operation, the
BANK button is inoperative.

6. Program

The PROGRAM button steps
through the modes of the
bank currently in use. Using
its Expanded modes, the CP-
3 can have as many as 45
operating medes: Presets 1-
15 are configured at the fac-
tory, those labeled User A1-
15 and User B1-15 are avail-
able for storage of modes
customized by the user.

In Standard operation, 5
modes are available.

7. Volume

The VOLUME buttons adjust
the level of all channels si-
muitaneously. These buttons
assume the function of the
volume control on your
preamp or receiver.

8. Main Mute

MAIN MUTE turns off all out-
puts and lights both MAIN
and EFFECTS MUTE LEDs.

9. Effects Mute

EFFECTS MUTE turns off all
signals added by the CP-3,
lights the yellow EFFECTS
MUTE LED on the front
panel, and displays “EF-
FECTS MUTED.” This by-
passes all signal processing
in the CP-3 except level con-
trol, and is the simplest way
to play “normal” two-speaker
stereo. Pressing again will
restore normal operation.

10. On/Off

ON/OFF alternately puts the
CP-3 into and out of standby
mode. Although this switch
may be used to turn the CP-
3 off, it is important that the
CP-3 be turned on with the
remote control that will be
used during each session. If
the front panel switch is used
to turn on the CP-3, it will
resume operation in which-
ever mode (Standard or
Expanded) it was last in.
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Controls and
Connectors

1. Power On/Off

The master power switch
should be left ON when the
unit is in regular use. When
the CP-3 will not be used for
an extended period of time,
or whenever you are con-
necting or disconnecting any
cables to the unit, this switch
should be turned OFF.

2. Power Connector
Connect the supplied AC
power cord here, then plug
the cord into an unswitched
outlet. Be sure thatthe power
cord is firmly seated in this
connector.

3. Video In and Video Out
The three video inputs are
switched with their corre-
sponding audio inputs and
fed to VIDEO OUT. VIDEO
OUT should be connected to
avideo input on your monitor
for the On Screen display to
work. The CP-3 will generate
a blue background field if
there is no video signal in the
selected input. if the CP-3 is
turned off via the front panel
or either remote, the last in-
put selected will continue to
be passed to the video out-
put. If the rear-panel master
power switch is turned off, or
if AC power is removed from
the unit, the video output will
default to Input 1.

The Rear Panel

CAUTION: Never make or break any connections
to the CP-3 with the rear-panel power ON. Make
sure any associated amplifiers have been turned
off for at least one minute before turning this
master power switch on or off.

4. Tape Out

This provides an unproc-
essed, buffered audio output
of whatever input has been
selected. This output will be
active iftthe CP-3isturned off
via remote, or front panel,
but is shut off when the rear-
panel master power switch is
turned off.

®

5. Audio Inputs and
Outputs

There are four stereo audio

inputs on the CP-3. Input 4 is

audio only; it uses the video

signal from Video Input 1.

Stereo outputs are provided
for Front, Side, and Rear
amplifiers, as well as single
monaural outputs for the
Center speaker amplifier and
the Subwoofer amp.
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Lexicon

The Standard
Remote

1. The Operating Modes
The five operating mode but-
tonsonthe Standard Remote
can be customized to load
any of 45 operating modes.

2. Main Mute

Turns off all outputs, lights
both MAIN and EFX MUTE
LEDs and displays “SYS-
TEM MUTED.” Pressing
again will restore normal op-
eration. (Because it is pos-
sible to alter the setting of the
volume while Main Mute is
on, check the volume before
you turn the mute off again.)

3. EFX Mute (Effects Mute)
Turns off all signals added by
the CP-3, lights the yellow
EFFECTS MUTE LED onthe
frontpanel, and displays “EF-
FECTS MUTED.” This by-
passes all signal processing
in the CP-3 except leve! con-
trol, and is the simplest way
to play “normal” two-speaker
stereo. Pressing again will
restore normal operation.
Pressing EFX MUTE after the
MAIN MUTE (which mutes the
main and effect outputs) has
been engaged will turn the effect
mute off while leaving the main
speakers muted. This allows you
to hear the effect the CP-3is add-
ing without the main channels
on. Operation depends on the
mode in use.

TELEVISIO

MOVIES

CINFMA ¥

4. On/Off

Puts the CP-3 into standby.
The CP-3 uses this button’s sig-
nal to differentiate between the
remotes. Therefore it is impor-
tant that the CP-3 be turned on
with the remote control that will
be used during each session.

5. Balance

These four buttons adjust
the level of the sound relative
to the other channels. Forin-
stance, pressing the left ar-
row willturn down the level of
all the right channels. The
effect of the Front/Back con-
trol on the side channels will
depend on speaker configu-
ration and operating mode.

6. Volume

These buttons simultane-
ously adjust the level of all
channels.

The first push of either of these
buttons displays the current
value for 2 seconds; another
push during that time increases
or decreases the displayed
value. Holding the button down
for 1 second changes values
rapidly.

7. Input

Buttons 1-4 select the input
source and can be pro-
grammed to automatically
engage the desired operat-
ing mode.

1-4
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Controls and
Connectors

1. The Modes

The CP-3 can operate inone
of four modes (PANORAMA,
AMBIENCE, REVERB, or
SURROUND). Each of these
modes has a set of preset
variations as listed onthe Ex-
panded remote (1-15). As
many as 30 custcmized ver-
sions of these presetscanbe
stored in User Registers.

2. Setup

Allows selection and adjust-
ment of all the interface func-
tions of the CP-3 including
Input and Output levels, vis-
ual displays, speaker con-
figurations, etc.

3. Store

Saves in memory the set-
tings from the SETUP mode
and is used to memorize and
store any customized operat-
ing modes.

4. On/Off

Puts the CP-3 into standby.
The CP-3 uses this button’s sig-
nal to differentiate between the
remotes. Therefore it is impor-
tant that the CP-3 be turned on
with the remote control that will
be used during each session.

5. Bank

Switches between 3 register
banks: the Presets and 2
User register Banks (A & B)
where customized modes
may be stored. The mode
number doesn’t change: if
you are using Preset 9,
pressing BANK once
switches to User A9, press-
ing BANK again switches to
USER B9, and pressing
BANK once more selects
Preset 9.

©

D

6. Parameter

The three parameter buttons
allow selection and adjust-
ment of variable parameters
within each mode. Pushing
PARAM displays the pa-
rameter menu with a
moveable cursor for 5 sec-
onds; pushing it again before
the display changes moves
the cursor to the next pa-
rameter.

The Expanded
Remote

Pressing PARAM A or ¥ will
display and adjust the cur-
rent parameter (whether or
not PARAM has been
pushed.) A single push of
either of these buttons dis-
plays the parameter; another
push changes the parameter
by cne unit. Holding PARAM
A or ¥ for more than 1 sec-
ond causes the values to
change rapidly.

7. Effects*
A and ¥ adjustthe levelof all
signals added by the CP-3.

8. Mutes

MAIN MUTE turns off all out-
puts and lights both MAIN
and EFXMUTELEDs. Push-
ing EFX MUTE while in sys-
tem- mute mode turns the ef-
fects alone back on. EFX
MUTE alternately turns off
and on all signals added by
the CP-3. Use it to compare
the sound with and without
CP-3 processing, or as a
simple way to play normal
two-speaker stereo.

9. Balance*

BALANCE: Thefourbalance
buttons adjust the levels of
the rear speakers relative to
the sides and fronts, and the
left/right balance of all speak-
ers: front, sides and rear. It
should be used instead of
the balance control on your
preamp or receiver.

10. Volume*

A and ¥ simultaneously ad-
just the level of all channels.
These should be used in-
stead of the volume control
©On your preamp or receiver.

11. Input
INPUT buttons 1-4 select the
input source and can be pro-
grammed to automatically
engage the desired operat-
ing mode.

*The first push of either of these
buttons displays the current
value for 2 seconds; another
push during that time increases
or decreases the displayed
value. Holding the button down
for 1 second changes values
rapidly.

1-5
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Connectors Lexicon
Periodic Under normalconditions the CP-3 requires minimal maintenance. Use a soft,
Maintenance lint-free cloth slightly dampened with warm water and a mild detergent to

Obtaining Factory
Parts and Service

Ordering Parts

Returning units
for service

clean the exterior surfaces of the unit.

Do not use alcohol, benzene or acetone-based cleaners or any strong
commercial cleaners.

Avoid using abrasive materials such as steel wool or metal polish. If the unit
is exposed to a dusty environment, a vacuum or low-pressure blower may be
used to remove dust from the CP-3 exterior.

When ordering parts, identify each pant by type, value and Lexicon Part
Number. Replacement parts can be ordered from:

Lexicon Inc.

100 Beaver Street
Waltham MA 02154
Telephone: 617-736-0300
Fax: 617-891-0340

ATT: Customer Service

Before returning a unit, consult with Lexicon to determine the extent of
the problem. No equipment will be accepted without Return Authoriza-
tion from Lexicon.

if you choose to return a CP-3 to Lexicon for service, Lexicon assumes no
responsibility for the unit in shipment from customer to the factory, whether
the unit is in or out of warranty. All shipments must be well packed (using the
original packing materials if possible), properly insured, and consigned to a
reliable shipping agent.

When returning a unit for service, please include the following information:
* Name
» Company name
» Street address

City, State, Zip Code, Country

» Telephone number (including Area Code)

Serial number of unit

Preferred method of return shipment

Please include a brief note labeled with your Return Authorization number,
describing conversations with Lexicon personnel and give the name and
telephone number of the person directly responsible for maintaining the unit.
Clearly label your package with your Return Authorization number.

Include both remotes. Do _not include accessories such as manualis,
cables, etc. with the unit unless these are specifically requested by
Lexicon personnel.

1-6
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Lexicon

Specifications

Inputs: Audio: 4 stereo pairs
Minimum Input Level: 300 mVrms for maximum output
50 mVrms for Dolby level

Input Impedance: 100 kQ in parallel with 100pf

Video: 3 composite, NTSC M standard
Input Sensitivity and Impedance: 1V p-p, 75Q

Outputs: Audio: 8 outputs (Left, Right, Center, Subwoofer, 2 Side, 2 Rear)
Maximum Output Level: 6 Vrms
Output Impedance: 500 Q

Video: 1 composite, NTSC M standard
Output Level and Impedance: 1V p-p, 75Q

Frequency Response: Unprocessed channels: 10 Hz - 100 kHz, +1, -3dB, Ref. 1 kHz
Processed channels: 10 Hz - 18 kHz, +1, -3dB, Ref. 1 kHz

Subwoofer: 10 Hz-80 Hz, +1, -6dB, Ref. 31.5Hz, 24dB/octave rolloff

THD: Allchannels: Less than .025% @1 kHz, max level
Subwoofer: Less than .025% @10-100 Hz, max level

Signal to Noise Ratio: 90dB minimum, A-weighted, Ref. 1 kHz max level

Power Requirements: 120 VAC +10% 50-60 Hz 35W
100/220/240 VAC versions available
3-pin IEC detachable power cord provided

Dimensions: 17.5"W x 14.5"D x 3.7"H (445 x 368 x 94mm)
Brackets supplied for rack mounting: conforms to 19" standard, 2U high
(3.5"H without feet)

Weight: 18 1bs. 40z. (8.3kg)

Environment: Operating Temperature: 32° to 95°F (0° to 35°C)
Storage Temperature: -22° to 167°F (-30° to 75°)
Humidity: 95% maximum without condensation

Remote Controls: 2 hand-held, battery-powered remote control units provided
with each CP-3; each uses 2 AA batteries (provided):
1 18-button "Standard" remote
1 36-button "Expanded” remote

Specifications subject to change without nofice.

2-2




3

Performance
Verification




Performance

Verification Lexicon
Performance Theinformation in this section can help you determine whether or not a unit
=ge . is operating correctly. Aiways complete the performance verification before
Verification proceeding to the troubleshooting procedures.
Initial 1. Check all front panel switches for smooth mechanical operation and
Inspection verify that the display acknowledges its function.

Redquired Equipment:
Clean, antistatic, well lit work area
High Quality Music Source

Playback System:

Compact Disc player, stereo ampilifier, 2
full-range stereo speakers, stereo head-
phones and the proper cables for hooking
up the system.

Audio Patch Cables:

2 single-ended, shielded audio cables
with RCA plugs on both ends for connect-
ing the outputs of the compact disc player
to the inputs of the CP-3.

2 single-ended, shielded audio cables
with RCA plugs on one end and appropri-
ate connectors on the other end for con-
nection to the input of the stereo ampilifier.
Low Distortion Oscillator :
Single-ended 600 ohm output, <.005%
THD.

Cables:

Audio Input Y Cable: shielded audio Y
cable with 2 RCA plugs on the Y end and
an appropriate connector on other end for
connection to the Low Distortion Oscillator
output.

2. Verify that all of the front panel LED’s light.

3. Check all buttons on both the Expanded and the Standard infrared
remote and verify that the display is responding to all commands. The
Expanded remote will be used for ali tests unless otherwise noted in the
text.

4. Listento the unit with an audio source to verify that the inputs and outputs
are passing clean audio.

Setup
1. Connect the left and right outputs from the music source to the CP-3 left
and right INPUT 1 jacks.

2. Connect the outputs from the oscillator to the CP-3 left and right INPUT
2 jacks.

3. Set the oscillator to output 220 Hz @ -10dBV (316 mv).

4. Connectthe CP-3 left and right FRONT audio outputs to the amplifier left
and right inputs.

5. Set the volume level on the ampilifier to its lowest setting.

6. Power on the CP-3.

7. With the Expanded remote, select Preset 12 (Surround Full Range) and
INPUT 1.

8. Increase the CP-3 system volume to maximum output (+12dB).

Listening :

Input the music source to the CP-3. Slowly increase the volume level on the
amplifier to a comfortable listening level and verify that the output is free from
noise, distortion or any other audio irregularities.

MDAC Test
1. Input the oscillator to the CP-3 by selecting INPUT 2.

2. Lowerthe CP-3 system volume level and verify that the change in signal
level is smooth (no zipper noise).

3. Increase the CP-3 system volume level to maximum output (+12dB).

Mute Test
1. Press the MAIN MUTE button and verify that the output signal disap-
pears.

2. Press the MAIN MUTE button again and verify that the output signal
returns.

3. Repeatthe Listening, MDAC and Mute tests forthe side, rear, center and
sub woofer outputs and for the remaining inputs.

If any of the above tests fail, refer to the Troubleshooting section of this
manual.
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Performance
Verification

Performing these tests will insure that all audio signal paths in the CP-3 are
functional and that the CP-3 meets its published specifications. When
troubleshooting problems with the audio signal paths, these tests may be
used in conjuction with the signal flow diagrams found in the Troubleshooting
section of this manual to help locate the source of the problem.

Setup

1. Using the rear panel power switch, power off the CP-3.

2. Detach the trim panels or rack mounting brackets by removing three (3)
Phillips screws from each side of the unit.

3. To remove the top cover, remove three (3) screws from each side, three
(3) screws fromthe top, and one (1) screw from the rear of the unit. Please
note that the smaller, 6-32 screws are Pozidriv, and should be removed
with a Pozidriv screwdriver. A Phillips screwdriver may be used if a
Pozidriv is not available.

4. Locate the digital board inthe center compartment. Remove jumpers W1
and W2 which can be found between U24 and U34, the two 40-pin DIP
(Cs.

5. Using the rear panel power switch, power on the CP-3 and verify the
following display sequence:

(C) Copyright
LEXICON 1991

CP-3 Diagnostics

If this message is not displayed, power off the unit with the rear panel
power switch, check to make sure that the correct jumpers (W1 and W2)
were removed from the digital board, and reapply power to the unit.

6. Pressthe front panel BANK buttonthree times. The display should read:
ROUTING TESTS

If a different message is displayed, keep pressing BANK until this
message is displayed.

7. Press the PROGRAM A button and verify that the INPUT 1 LED lights.

Note: Alllevel references will be stated in terms of dBV and equivalent
RMS volts (Vrms). If the test equipment used to perform these
procedures is referenced to dBu or dBm, add 2.2 dB to the stated dBV
values to convert to dBu or dBm.

Audio
Performance Verification

Required Equipment
Clean, antistatic, well lit work area

Low Distortion Oscillator:
single-ended 800 ohm output, <.005%
THD.

THD+N Distortion Analyzer

Level Meter:
with switchable 30kHz or audio bandpass
filtering.

Audio Input Cable:

single-ended, shielded audio cable with
RCA plug on one end and an appropriate
connector on the other end for connection
to the Low Distortion Oscillator output.

Audio Output Cable:
single-ended, shielded audio cable with

RCA plug on one end and an appropriate
connector on the other end for connection

to the THD+N Distortion Analyzer.
#2 Phillips head screwdriver
#2 Posidriv screwdriver
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Input Test

This test verifies the functionality of the Audio Inputs and Tape Outputs by
checking gain, frequency response, THD+N, and S/N Ratio.

Audio Connections

1.

2.

Attach the audio input cable between the Low Distortion Oscillator and
the CP-3 Right channel Input 1 jack.

Attach the audio output cable between the CP-3 Right Tape Out jack and
the input of the Distortion Analyzer.

Procedure

1.
2.

Apply a 1 kHz signal at +4 dBV (1.58 Vrms) to the input channel.

Set the scale on the Distortion Analyzer to measure +4 dBV (1.58 Vrms)
signal level. Make sure any filters are off.

Verify that the output level fromthe CP-3 is +4 dBV (1.58 Vrms) +/-0.5dB.

Use the output level from step 3 for the 0dB reference to check frequency
response. Sweep the oscillator frequency from 10 Hz to 100 kHz. Verify
that the signal level is within +1/-3dB of the reference level over the
frequency band.

Set the oscillator frequency to 1 kHz. Adjust the scale on the Distortion
Meter to measure 0.025% THD+N, and turn on the 30 kHz low pass or
audio bandpass filter. Verify that THD is less than 0.025%.

Set the scale on the Distortion Meter to measure -80 dBV signal level.
With the filter still on, either tumn off the output from the oscillator or
disconnect the oscillator from the CP-3 input. Verify that the noise floor
is less than -80 dBV.

Repeat this test for the left channel by swapping the audio connections
from the Right to the Left Input 1 jack and the Right to the Left Tape Out
jack on the CP-3.

Repeat steps 1-7 for inputs 2, 3 and 4 by attaching the audio input cable
from the oscillator to the appropriate R or L Input jack on the CP-3 and
selecting the corresponding audio input with the front panel INPUT
switches.




CP-3 Service Manual

Performance
Verification

This test verifies the functionality of the Front Left and Right Direct (unproc-
essed) audio signal paths. The performance of the Input and Front L & R level
control stages are checked through gain, frequency response, THD+N, and
S/N Ratio tests.

Audio Connections

1.

Attach the audio input cable between the Low Distortion Oscillator and
the CP-3 Right channel Input 1 jack.

2. Attach the audio output cable between the CP-3 Right Front Output jack
and the input of the Distortion Analyzer.

3. Verify that Input 1 is selected on the front panel.

Procedure

1. Select the Front Direct routing test by pressing the PROGRAM ¥ button
on the front panel. The display should read:

FDIR ENABLE
: ON

2. Apply a 1 kHz signal at +4 dBV (1.58 Vrms) to the input channel.

3. Setthe scale onthe Distortion Analyzer to measure +4 dBV {1.58 Vrms)
signal level. Make sure any filters are off.

4. Verifythatthe outputlevelfromthe CP-3is +4 dBV (1.58 Vrms) +/-0.5dB.

5. Usethe outputlevel from step 4 forthe 0 dB reference to check frequency
response. Sweep the oscillator frequency from 10 Hz to 100 kHz. Verify
the signallevelis within +1/-3dB of the reference level over the frequency
band.

6. Setthe oscillator frequency to 1 kHz. Adjust the scale on the Distortion
Meter to measure 0.025% THD+N and turn on the 30 kHz low pass or
audio bandpass filter. Verify that THD is less than 0.025%.

7. Set the scale on the Distortion Meter to measure -80 dBV signal level.
With the filter still on, either turn off the output from the oscillator or
disconnect the oscillator from the CP-3 input. Verify that the noise floor
is less than -80 dBV (0.1 mVrms).

8. Repeat this test for the left channel by swapping the audio connections

fromthe Righttothe Left Input 1 jack and the Right to the Left Front Output
jack on the CP-3.

Direct Front Test
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Direct Front with This test verifies the functionality of the Front Left and Right Direct (unproc-
High Pass Filter Test essed)audio signal paths. The performance of the Input and Front L & R level
control stages, and 80 Hz high pass filters are checked through gain,

frequency response, THD+N, and S/N Ratio tests.

Audio Connections

1.

2.

Attach the audio input cable between the Low Distortion Oscillator and
the CP-3 Right channel Input 1 jack.

Attach the audio output cable between the CP-3 Right Front Output jack
and the input of the Distortion Analyzer.

Verify that Input 1 is selected on the front panel.

Procedure

1.

Select the Front Direct routing test by pressingthe PROGRAM ¥ button
on the front panel. The display should read:

FDIR ENABLE
ON

Turn the 80 Hz high pass filters on by pressing the EFFECTS MUTE
button on the front panel. The display should read:

HI-PASS ENABLE
ON
Apply a 1 kHz signal at +4 dBV (1.58 Vrms) to the input channel.

Set the scale on the Distortion Analyzer to measure +4 dBV (1.58 Vrms)
signal level. Make sure any filters are off.

Verify the output level from the CP-3 is +4 dBV (1.58 Vrms) +/-0.5 dB.

Use the output level from step 5 forthe 0 dB reference to check frequency
response. Sweep the oscillator frequency from 200 Hz to 100 kHz. Verify
that the signal level is within +1/-3dB of the reference level over the
frequency band. With the oscillator frequency set at 80 Hz, check that the
signal level is between -2 and -4 dB of the referance level. A graph of the
frequency response for the 80 Hz high pass filter may be found in the
Theory of Operation section of this manual.

Set the oscillator frequency to 1 kHz. Adjust the scale on the Distortion
Meter to measure 0.025% THD+N and turn on the 30 kHz low pass or
audio bandpass filter. Verify that THD is less than 0.025%.

Set the scale on the Distortion Meter to measure -80 dBV signal level.
With the filter still on, either tum off the output from the oscillator or
disconnect the oscillator from the CP-3 input. Verify that the noise floor
is less than -80 dBV (0.1 mVrms).

Repeat this test for the left channel by swapping the audio connections
fromthe Rightto the Left Input 1 jack and the Right to the Left Front Qutput
jack on the CP-3.
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This test verifies the functionality of the Front Left and Right Processed audio  processed Output Test
signal paths. Additional procedures check the Center, Side L & R, and Rear
L & R Processed audio signal paths. The performance of the A/D and D/A
conversion circuitry, aswell asthe Center, Side and Rear level control stages,
are checked through gain, frequency response, THD+N, and S/N Ratio tests.

Audio Connections
1. Attach the audio input cable between the Low Distortion Oscillator and
the CP-3 Right channel input 1 jack.

2. Attach the audio output cable between the CP-3 Right Front Output jack
and the input of the Distortion Analyzer.

3. Verify that Input 1 is selected on the front panel.

Setup
1. Make sure the 80 Hz high pass filters are off by pressing the EFFECTS
MUTE button on the front panel until the display reads:

HI-PASS ENABLE
OFF

2. Select the Front Processed routing test by pressing the PROGRAM (up
arrow) button on the front panel. The display should read:

FPROC ENABLE
ON

Procedure for Front L & R Outputs
1. Apply a 1 kHz signal at +4 dBV (1.58 Vrms) to the CP-3 right input.

2. Setthe scale onthe Distortion Analyzer to measure +4 dBV (1.58 Vrms)
signal level.

3. Verify the output level from the CP-3 is +4 dBV (1.58 Vrms) +/-0.5 dB.

4. Adjustthe scale on the Distortion Meter to measure 0.025% THD+N and
turn on the 30 kHz low pass or audio bandpass filter. Verify that THD is
less than 0.025%. -

5. Set the oscillator's output level to -10 dBV (316 mVrms).

6. Setthescaleonthe Distortion Analyzerto measure -10dBV (316 mVrms)
signal level. Turn off the 30 kHz low pass or audio bandpass filter. Verify
that the output level from the CP-3 is -10 dBV +/- 0.5 dB. Use this level
as the 0 dB reference to check frequency response.

7. Sweepthe oscillatorfrequency from 10 Hz to 16 kHz. Verify thatthe signal
level is within +1/-4 dB of the reference level over the frequency band.

8. Set the scale on the Distortion Meter to measure -80 dBV signal level.
With thefilteron, eitherturn off the output fromthe oscillator or disconnect
the oscillator from the CP-3 input. Verify that the noise floor is less than
-80 dBV (0.1 mVrms).

9. Repeat this test for the left channel by swapping the audio connections
fromthe Rightto the Left Input 1 jack and the Right to the Left Front Output
jack on the CP-3.
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Procedure for Front Center Output

1.
2.

3.

Apply a 1 kHz signal at +4 dBV (1.58 Vrms) to the left input of the CP-3.

Connect the audio cable from the Distortion Analyzer to the CP-3 Center
Output jack.

Set the scale on the Distortion Analyzer to measure +4 dBV (1.58 Vrms)
signal level.

Verify that the output levelfromthe CP-3 is +4 dBV (1.58 Vrms) +/-0.5dB.

Adjust the scale onthe Distortion Meter to measure 0.025% THD+N and
turnonthe 30kHz low pass or audio bandpassfilter. Verify the THD is less
than 0.025%.

Set the oscillator's output level to -10 dBV (316 mVrms).

Setthe scaleonthe Distortion Analyzerto measure -10 dBV (316 mVrms)
signal level. Turn off the 30 kHz low pass or audio bandpass filter. Verify
that the output level from the CP-3 is -10 dBV +/- 0.5 dB. Use this level
as the 0 dB reference to check frequency response.

Sweep the oscillator frequency from 10 Hz to 16 kHz. Verify the signal
level is within +1/-4 dB of the reference level over the frequency band.

Set the scale on the Distortion Meter to measure -80 dBV signal level.
Withthefilter on, either turn off the output from the oscillator or disconnect
the oscillator from the CP-3 input. Verify that the noise floor is less than
-80 dBV (0.1 mVrms).
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Procedure for Side and Rear L & R Outputs
1. Select the Rear Processed output for the Side Outputs by pressing the
VOLUME ¥ button on the front panel until the display reads:

SIDE SOURCE IS
REAR

2. Apply a 1 kHz signal at +4 dBV (1.58 Vrms) to the CP-3 right input .
3. Connect the audio cable from the Distortion Analyzer to the CP-3 Right

Side Output jack.

4. Setthe scale onthe Distortion Analyzer to measure +4 dBV (1.58 Vrms)
signal level.

5. Verify that the output level from the CP-3 is +4 dBV (1.58 Vrms) +/-0.5
dB.

6. Adjustthe scale onthe Distortion Meterto measure 0.025% THD+N and
turnonthe 30 kHz low pass or audio bandpass filter. Verify that the THD
is less than 0.025%.

7. Set the oscillator’s output level to -10 dBV (316 mVrms).

8. Set the scale on the Distortion Analyzer to measure -10 dBV (316
mVrms) signal level. Turn off the 30 kHz low pass or audio bandpass
filter. Verify that the output level fromthe CP-3is-10 dBV +/- 0.5 dB. Use
this level as the 0 dB reference to check frequency response.

9. Sweep the oscillator frequency from 10 Hz to 16 kHz. Verify that the
signal level is within +1/-4 dB of the reference level over the frequency
band.

10. Set the scale on the Distortion Meter to measure -80 dBV signal level.
With the filter on, either turn off the output from the oscillator or
disconnect the oscillator from the CP-3 input. Verify that the noise floor
is less than -80 dBV (0.1 mVrms).

11. Repeat this test for the left channel by swapping the audio connections
fromthe Righttothe Left Input 1 jack and the Rightto the Left Side Output
jack on the CP-3.

12. Repeat this test for the Left and Right Rear Outputs by swapping the
appropriate audio connectons. Apply the signal to the CP-3 left input to
testthe Left Rear output and to the right input of the CP-3 to test the Right
Rear output.

13. The Front Processed to Side Output signal paths may be tested by
pressing the VOLUME ¥ on the front panel until the display reads:

SIDE SOURCE IS
FRONT

Repeat steps 2-11 of this procedure to complete this test.
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Re-EQ and This test verifies the functionality of the Front Left, Center and Right Re -EQ

Surround EQ Test and Rear Leftand Right Surround EQ circuits by checking gain, THD+N, and

S/N Ratio. Frequency response is not checked as part of this performance
verification due to the complexity of the filters’ responses. For reference,
frequency response information is given in the Theory of Operation section
of this manual.

Audio Connections
1. Attach the audio input cable between the Low Distortion Oscillator and
the CP-3 Right channel Input 1 jack.

2. Attachthe audio output cable between the CP-3 Right Front Qutput jack
and the input of the Distortion Analyzer.

3. Verify that Input 1 is selected on the front panel.

Setup
Select the Re-EQ/Surround EQ routing test by pressing the BANK button on
the front panel. The display should read:

THX ENABLE
ON

Procedure for Re-EQ - Front L & R, Center Qutputs
1. Apply a 1 kHz signal at +4 dBV (1.58 Vrms) to the CP-3 right input.

2. Setthe scale on the Distortion Analyzer to measure +4 dBV (1.58 Vrms)
signal level.

3. Verify that the output level from the CP-3 is +4 dBV (1.58 Vrms) +/-0.5
dB.

4.  Adjustthe scale onthe Distortion Meterto measure 0.025% THD+N and
turn on the 30 kHz low pass or audio bandpass filter. Verify the THD is
less than 0.025%.

5. Set the scale on the Distortion Meter to measure -80 dBV signal level.
With the filter on, either turn off the output from the oscillator or
disconnect the oscillator from the CP-3 input. Verify that the noise floor
is less than -80 dBV (0.1 mVrms).

6. Repeat this test for the left Re-EQ by swapping the audio connections
from the Right to the Left Input 1 jack and the Right to the Left Front
Output jack on the CP-3.

7. Repeat this test for the center Re-EQ by applying the signal to the Left
Input 1 jack and measuring the signal fromthe Center Output jack onthe
CP-3.
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Procedure for Surround EQ - Rear L & R Outputs
1. Apply a 1 kHz signal at +4 dBV (1.58 Vrms) to the CP-3 right input.

2. Connect the audio cable from the Distortion Analyzer to the CP-3 Right
Rear Output jack.

3. Setthe scale onthe Distortion Analyzerto measure +4 dBV (1.58 Vrms)
signal level.

4. Verify the output level from the CP-3 is +4 dBV (1.58 Vrms) +/-0.5 dB.

5. Adjustthe scale onthe Distortion Meterto measure 0.025% THD+N and
turn on the 30 kHz low pass or audio bandpass filter. Verify that THD is
less than 0.025%.

6. Set the scale on the Distortion Meter to measure -80 dBV signal level.
With the filter on, either turn off the output from the oscillator or
disconnect the oscillator from the CP-3 input. Verify that the noise floor
is less than -80 dBV (0.1 mVrms).

7. Repeat this test for the left Surround EQ by swapping the audio
connections from the Right to the Left Input 1 jack and the Right to the
Left Rear Output jack on the CP-3.
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Dolby Filter Test This test verifies the functionality of the Rear Left and Right Dolby Filter

circuits by checking gain, THD+N, and S/N Ratio. Frequency response is not
checked as part of this performance verification due to the complexity of the
filters’ responses.

Audio Connections
1. Attach the audio input cable between the Low Distortion Oscillator and
the CP-3 Right channel Input 1 jack.

2. Attachthe audio output cable between the CP-3 Right Rear Output jack
and the input of the Distortion Analyzer.

3. Verify that Input 1 is selected on the front panel.

Setup
1. Select the Re-EQ/Surround EQ routing test by pressing the BANK
button on the front panel. The display should read:
THX ENABLE
ON

2. Activate the Dolby Filter circuitry by pressing the VOLUME A button on
the front panel. The display should read:

DOLBY ENABLE
ON

Procedure for Dolby Filter - Rear L. & R Outputs
1.  Apply a 1 kHz signal at +4 dBV (1.58 Vrms} to the CP-3 right input.

2. Connect the audio cable from the Distortion Analyzer to the CP-3 Right
Rear Output jack.

3. Setthe scale onthe Distortion Analyzerto measure +4 dBV (1.58 Vrms)
signal level.

4. Verify that the output level from the CP-3 is +4 dBV (1.58 Vrms) +/-0.5
dB.

5. Adjustthe scale onthe Distortion Meterto measure 0.025% THD+N and
turn on the 30 kHz low pass or audio bandpass filter. Verify the THD is
less than 0.025%.

6. Setthe scale on the Distortion Meter to measure -80 dBV signal level.
With the filter on, either turn off the output from the oscillator or
disconnect the oscillator from the CP-3 input. Verify that the noise floor
is less than -80 dBV (0.1 mVrms).

7. Repeat this test for the left Dolby Filter by swapping the audio connec-
tions fromthe Right to the Left Input 1 jack and the Right to the Left Rear
Output jack on the CP-3.
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This test verifies the functionality of the Subwoofer audio signal path by
checking gain, frequency response, THD+N, and S/N Ratio. For reference,
a frequency response graph for the subwoofer output is given in the Theory
of Operation section of this manual.

Audio Connections

1.

Attach the audio input cable between the Low Distortion Oscillator and
the CP-3 Right channel Input 1 jack.

2.  Attachthe audio output cable between the CP-3 Subwoofer Quiput jack
and the input of the Distortion Analyzer.

3. Verify that Input 1 is selected on the front panel.

Procedure

1. Apply a 30 Hz signal at +4 dBV (1.58 Vrms) to the input channel.

2. Setthe scale onthe Distortion Analyzerto measure +10dBV (3.16 Vrms)
signal level.

3. Verify the ouiput level from the CP-3 is +8 dBV (2.51 Vrms) +/-1.0 dB.

4. Usetheoutputlevelfromstep3forthe 0 dB reference to check frequency
response. Sweep the oscillator frequency from 10 Hz to 80 Hz. Verify
that the signal level is within +1/-7 dB of the reference level over the
frequency band.

5. Setthe oscillator frequency to 30 Hz. Adjust the scale on the Distortion
Meter to measure 0.025% THD+N and turn on the 30 kHz low pass or
audio bandpass filter. Verify that THD is less than 0.025%.

6. Set the scale on the Distortion Meter to measure -80 dBV signal level.
With the filter still on, either turn off the output from the oscillator or
disconnect the oscillator from the CP-3 input. Verify that the noise floor
is less than -80 dBV.

7. Repeatthistestiorthe left input by swapping the audio connections from

the Right to the Left Input 1 jack on the CP-3.

Subwoofer Output Test
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Video
Performance Verification

Required Equipment
Clean, antistatic, well lit work area

Video Source:
with Composite NTSC output.

Color TV Monitor:
with NTSC Composite inputs.

Video Input Cable:

single-ended, shielded video cable with
RCA plug on one end and an appropriate
connector on the other end for connection
to the output of the Video Source.

Video Output Cable:

single-ended, shielded audio cable with
RCA plug on one end and an appropriate
connector on the other end for connection
to the input of the Color TV Monitor.

Setup

1.
2.

Using the rear panel power switch, turn CP-3 power off.

Connect the output of the video source to CP-3 Video Input 1. Connect
the CP-3 output to the input of the Monitor.

Procedure

1.

Turn on both the video source and the TV Monitor. Verify that the picture
quality is “good”. (When the CP-3 is off the signal is fed directly through
the unit, from Input 1 to the Output, without going through any internal
circuitry.)

Power onthe CP-3. Make sure INPUT 1 is selected. If no signal appears,
or text appears on the screen, press SETUP to go into the Setup Menu
and set “Display Time” to “Always On”. See Owner’'s Manual for instruc-
tions.

Verify that the picture quality is the same as before. If repeated compari-
son is necessary, the CP-3 can be powered off and then on again.

Keeping CP-3 power on, check the On Screen Text quality. Verify thatthe
text is synchronized and stable on the screen.

Select INPUT 2. Verify that the CP-3 on-screen display changes to blue
screen in less than 5 seconds. Also verify that text is clear and stable.
Select INPUT 1. Verify that it takes less than 5 seconds for the CP-3 to
change from blue screen to the video signal that is apparent at INPUT 1.
Move the cable thatisconnectedto CP-3 INPUT 1 to INPUT 2, then select
INPUT 2. Verify that the input video sighal appears on the screen.

Movethe cable thatisconnectedto CP-3 INPUT 2{o INPUT 3, then select
INPUT 3. Verify that the input video signal appears on the screen.

NOTE: The CP-3 video inputs are designed for NTSC "M" compositevideo
signals. The video circuitry is capable of overlaying text on the incoming
video signal; it is also capable of generating its own blue text background
inthe absence of an incoming video signal. Eventhough the video circuitry
is designed for NTSC only, it can synchronize to incoming PAL and
SECAM composite video signal and overlay text on the picture. In doing
this, however, the text will lose sharpness, especially in SECAM.
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Troubleshooting

Power Supply

Equipment Required

Work Area:
clean, antistatic and well lit.

Variac:

Variable AC supply, 2 amp minimum.

Digital Multimeter (DMM):

3 1/2 digit, 0.25% accuracy or better.

Oscilloscope:

B80MHz minimum bandwith w/X10 probe.

Figure 4.1

Figure 4.2

Figure 4.3

Initial Tests

1.

2.

Inspect the CP-3 for obvious signs of physical damage. Verify that all
switches operate smoothly.

Remove the CP-3 top cover (16 screws) and bottom cover (7 screws) and
verify that:

There is a protective shield under the fuse and other areas of the power
supply board.

The value of the fuse (F1) is correct for the AC line voltage the CP-3 will
be operating from.

Line Fuse
100/120V 0.5 AMP/250V SLO-BLO
220/240V - 0.25 AMP/250V T
CAUTION

REPLACE FUSE ONLY WITH SAME TYPE AND RATING.

All socketed ICs are fully and correctly seated.
All ribbon cables are instalied correctly and secure.

The chassis ground connection from each RCA connector block on the
digital and analog boards is secure and far enough away from surround-
ing signal pins to avoid shorts.

There are no burnt or obviously damaged components.

Power Supplies

1.
2.

Connect the CP-3 to a Variac or isolation transformer.

Power onthe CP-3 with the rear panel power switch and slowly bring up
the Variac to the required line voltage. The current should not exceed 0.4
AMPS for a 100/120V unit or 0.2 AMPS for a 220/240V unit. If the unit
draws excessive current, turn it off and check the supply rails for shorts.

Nominal VAC Operating VAC
100 90-110
120 105-130
220 200-240
240 220-260

3. Use a DMM to measure all the power supply rails by using the CP-3

chassis ground as the 0Vdc reference. Verify that all voltages are within
the tolerance range shown below.

Power Supply Board

Supply Rail Tolerance Location

LCD+3.78 3.53-4.03 Right side of R1
(viewed from above)
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Upper Analog Board
Supply Rail Tolerance Location

+15V 14.25-15.75 Large pad in the center of
the PC board closesttothe

front of the unit.
-15V 14.25-15.75 Large pad in the center of
. the PC board closest to the

rear of the unit.

+5VB 4.59-5.61 Cathode of CR204. Figure 4.4

Lower Analog Board (bottom of P.C. board)

Supply Rail Tolerance Location

+5VA ‘ 4.59-5.61 U6 pin 16

-3.9VA 3.51-4.29 U8 pin 7

+15VCL 14.25-15.75 U25 pin 26

-15VCL 14.25-15.75 U25 pin 28

+5VD 4.75-5.25 FB1 Figure 4.5

Digital Board

Supply Rail Tolerance Location
+5V 475-5.25 U29 pin 16
+5V Video 4.75-5.25 us2 pin 22 Figure 4.6

Power Fail Test

1. Connect the + lead of the DVM to U24 pin 17.

2. Reducethe ACline voltage onthe Variacto -15% of the rated line voltage.
(See table below.) Verify the voltage reading is >4V (see table). _

3. Reduce AC line voltage to -33% of the nominal voltage and verify the
voltage reading is <1V

Nominal -33% -15%

100VAC 67VAC 85VAC

120VAC 80VAC 102VAC

220VAC 147VAC 187VAC

240VAC 161VAC 204VAC Figure 4.7

3. Return the Variac to nominal AC line voltage.

Battery
Power off the CP-3 using the rear panel power switch. Measure the battery
voltage at U33 pin 28 to ground and verify that it is >2.50 VDC.
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Diagnostics

Accessing Diagnostics

Voltage Regulation Test

Power on the CP-3 using the rear panel power switch. Alternately set the
Variac to both extremes of the AC line voltage operating range given in Table
4.2 and verify that the regulated supply rails remain within their tolerance
range. Then, return the Variac to nominal AC line voltage.

CP-3 Diagnostics are grouped for description as follows:
Power Up Tests
Burn In Tests
Individual Tests
Routing Test

Power Up Tests are run automatically every time the CP-3 is turned on via
the rear panel POWER switch. These tests are run regardless of W1, W2
installation. Power Up diagnostics are also activated during normal operating
mode power on. Refer to the diagnostic test sequence diagrams at the end
of this chapter, as well as to individual test descriptions.

Burn InTests, which run automatically, quickly verify system functionality.
Two types of Burn In tests are available: Pre-Bum In and Post-Burn In. The
only difference between these is that the Pre-Burn In test completely clears
the Master RAM, while the Post-Burn Intestleaves the volatile memory intact.
Each of the Burn-In tests can be run individually, and is described in the
Individual Tests section.

Descriptions of the Individual Tests include those run automatically by the
Burn In tests, as well as tests which require additional operator interaction.

The Routing Testsection describes an audio I/O program that allows contro!
over various aspects of CP-3 audio routing.

Diagrammatic instruction for acessing and running Diagnostics are pre-
sented at the end of this chapter.

CP-3 Diagnostics are accessed by powering off the unit, then removing
jumpers W1 and W2 on the Digital board. The CP-3 automatically runs
Diagnostics when the unit is powered up without these jumpers.

W1 and W2 connect the two most significant bits (A14 and A15) of the System
Processor (U24) to its ROM (U25). When the jumpers are removed these two
ROM address lines are pulled high by R43 and R45, forcing the CPU to boot
from address 0xC000h instead of from 0x0000h.
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CP-3 Diagnostics are designed for control from either the front panel, orfrom Operating Diagnostics

the Expanded Remote. The small number of switches on the front panel
requires some switches to have multiple functions, and others to perform
toggle functions (press once to turn on, press again to turn off, etc.). Test
groups are selected via the front panel BANK key, or via the PARAM key on
the remote. Repeated presses of these switches will cycle through the main
test groups.

Note: To use the Expanded Remote to run Diagnostics, press and hold any
key on the remote, and aim it at the CP-3 during power-up.

From the main test menu, select a test group with the PROGRAM A key on
the CP-3 front panel or the PARAM s on the remote. Within each test group,
selection is as follows:

Front Panel or Remote
To run the displayed test, press: PROGRAM V¥ PARAM ¥
To step to the next selection press: PROGRAM A PARAM A

Any variation from this general set of controls, such as a requirement for
additional keystrokes, is described in the individual test descriptions.

There are two types of Burn Intests: Pre-Burn In, and Post-Burn In. These are
identical exceptthat the Pre-Burn In Test clears the Master RAM, whereasthe
Post-Burn In Test clears only the Clear non-Volatile RAM.

The tests run automatically by the Burn In Tests are as follows:

WARNING:
This test erases all user registers.

Pre-Burn in Test

Post-Burn in Test

ROM Test

Interrupt Test

Shared RAM Test

Master WCS Test

Audio DRAM Test

Master-Slave
Communications Test

CPU Synchronization Test

Slave RAM Test

Slave Reset Test

Slave WCS Test

LCD Test

Turn All LEDs on

Clear Non-Volatile RAM Test

ROM Test

Interrupt Test

Shared RAM Test

Master WCS Test

Audio DRAM Test

Master-Slave
Communications Test

CPU Synchronization Test

Slave RAM Test

Slave Reset Test

Slave WCS Test

LCD Test

Turn All LEDs on

Burn In Tests
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Individual Test Descriptions

This section provides descriptions of each test run by the Burn In procedures,
as well as the following five tests:

Non-Destructive Master RAM Test
Front Panel Switch Test

LLCD Contrast Test

IR Remote Test

RAM Checksum

Clear Master RAM Test

This test will destroy any user presets, and should be avoided if
possible, as setting up presets for this product can be somewhat time
consuming. If the system has proven to be functional at one time, use
the Non Destructive RAM Test.

This test checks the entire Master RAM, initializing memory as it goes. As the
test moves the stack into the first two memory locations in the Slave shared
RAM (the stack only consists of 2 bytes at this point), problems with Slave
RAM (U35) or Master Processor access to it, will affect the outcome of the
test.

The actual test consists of a series of write/reads to the RAM with address
values asdata, then 55h, AAh, FFh, andfinally 00h (which gets leftinthe RAM
at the conclusion of the test). Failure is reported by the message “TEST
FAILED".

Clear Non-Volatile RAM Test

This is a test only of the non-volatile portions of the Master RAM. None of the
user-stored programs are affected by this test. The test does, however, move
the stack into the first two memory locations in the Slave shared RAM (the
stack only consists of 2 bytes at this point). This means that problems with the
Slave RAM (U35) or Master Processoraccess to it will affect the outcome of
this test.

The actual test consists of a series of write/reads to the RAM with address
values as data, then 55h, AAh, FFh, and finally 00h (which gets leftinthe RAM
at the conclusion of the test). This test checks the RAM by completely filling
a section of RAM, then reading it back in a second pass. Success indicates
that the address lines are all working properly. Failure is reported by the
message “TEST FAILED”.

ROM Test

This test verifies ROM checksum. When system software is compiled, the
checksum is calculated and stored in ROM (OFFFDh for Diagnostics;
O0CFFDh for system software). The ROM Test adds up the value stored at
each address, and compares the result with the stored value. A mismatch is
indicated by the message “ROM TEST FAILED”. The uppermost headroom
LED is also lighted as an alternate indicator of test failure in the event that the
display is not operational.
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Note: Two versions of the ROM test exist: one run by the system, and one run
by the Diagnostics. The system software test that runs on normal system
power-up checksthe systemportion of ROM. The Diagnostics version checks
only the Diagnostics portion of the ROM. If this test fails, do not run any other
tests until this is repaired.

Interrupt Test

The Interrupt test checks the operation of the IR RECEIVER INTERRUPT
TIMER (Digital board schematic, Sheet 2). The circuit divides the 36.0kHz
WC/ signal (sample clock) down to 281.25Hz which gets signal conditioned
down to a pulse which interrupts the Master Processor every 3.56ms.
Because the WC/line is only active when a program s running inthe Lexichip,
the test begins by loading and running a program. The test enables the
interrupt (it is not normally enabled in Diagnostics), then immediately tests for
aninterrupt. It then waits about 8ms and checks again for an interrupt (which
should have occurred twice by this time). The test then times the interrupt to
verify that it is no less than 3.2ms and no more than 3.9ms (010%).

Shared RAM Test

This is a test of the shared portion of the Slave Processor RAM from the
perspective of the Master Processor. This test requires the Master to gain
controi of the Slave address and data buses by exerting alow onthe MSREQ/
and SLVRAM/ lines. This should produce a low on the ACC/ line when the
Slave relinquishes control. in this mode, the Master Processor accesses the
shared RAM exactly as it would its own RAM. This is also a test of the interface
between the Master and Slave Processor. This test is run with the slave Z80
reset at all times. The decoding is different and the timing is not critical. There
will be no activity on the shared bus unless it is from the Master.

The actual test consists of a series of write/reads to the RAM with address
values asdata, then55h, AAh, FFh, andfinally 00h (which gets left inthe RAM
at the conclusion of the test). This test checks the RAM by completely filling
a section of RAM, then reading it back in a second pass. Success indicates
that the address lines are all working properly. Failure is reported by the
message “TEST FAILED”.

Inthe event of test failure, the interface chips between the Master and Slave
are just as suspect as the Slave components. This interface consists of U26-
29 and U36 with U16 assisting in the decoding process. Note that the buses
are alternately controlled by the Master and Slave Processors. To verify that
the Master address and data are reaching the Slave buses, remove the Slave
Processor {(U34) and the Slave decode (U16), and tie the ACC/ fine low. Lift
the RESET/ pin of the Master Processor (U24 pin 26) and apply a low
frequency square wave (~20-100Hz) at TTL levels (0 to +5VDC) to the lifted
pin. When the system is powered up the Master processor will be continu-
ously reset at the rate of the oscillator. While it won’t have time to do anything
meaningful, it will have some activity on both its address and data buses
which can be observed on a scope. Activity on all address and data lines of
the Slave RAM (U35) indicates that the interface chips are at least capable
of passing data between the buses. Bringing the ACC/ line high should
disconnect the Master Processor from the Slave buses, and will appear as
lack of activity on the Slave buses.
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Master WCS Test

The Master WCS test is a RAM test of the Lexichip WCS memory, as
executed by the Master Processor. As with the Shared RAM test, this tests
the interface between the Master Processor and the Lexichip as well as the
WCS. The primary difference between this and the Shared RAM Test is inthe
memory positions tested by the Master Processor. Interms of address lines,
AD12 and AD13 are in opposite states forthe Shared RAM Test. In addition,
inthistest, the LEX/line goes low instead of the SLVRAM/ line. If LEX/ access
works but Slave/ access does not, the problem is in RAM. If nothing works,
the problem is likely to be the interface.

Audio DRAM Test

This is atestofthe “AUDIO MEMORY” section shown on sheet 4 of the Digital
board schematics. The actual mechanics of the test are executed by the
Lexichip (U30) under the control of the Master Processor. The microcode
whichthe Lexichip executes is actually generated while the test is run, and not
stored in ROM.

Thetestitself is afairly standard RAMtest with 55555h, AAAAAh and FFFFFh
hex each stored, then read back from memory followed by an address test.
The address test basically loads a counting sequence of numbers into the
DRAM then reads them back checking them as it goes. The test finishes by
writing all 0s, then reading them back from the DRAM. In the event of failure,
a message identifying data (55555, AAAAA etc.) or, for the address tests,
“‘DRAM DATA ERROR" or “DRAM ADDR ERROR”. The “DRAM ADDR
ERROR” message indicates a floating bus. Due to time constraints, the slave
is reset here.

Master-Slave Communication Test

This test verifies the ability of the two processors to send and receive
messages to one another via the mailbox. The test consists of a set of sub-
tests which do the following:

1. The Master resets the Slave and loads a program into a portion of the
shared RAM, instructing the Slave to check the remaining shared RAM
for complemented address data.

2. The Master clears the unused portion of shared RAM and releases the
Slave from reset.

3. The Master waits while the Slave checks for address data. A “FAILED”
message is expected from the Slave, as address data is not, in fact,
written into the shared RAM.

4. The Master Processor then fills the unused portion of the shared RAM
with complemented address data, waits for the Slave to run the program
again, then checks for a “PASSED” message from the Slave.

5. The Master resets the Slave, and loads a new program into a portion of
the shared RAM, instructing the Slave to fill the remaining shared RAM
with un-complemented address data.

6. The Master then checks the shared RAM for un-complemented data,
expecting not to find it.

7. TheMasterreleasesthe Slave fromreset, waits a short time, then checks
for the uncomplemented data in the unused portion of the shared
memory.
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The purpose of this test is {o run both processors simultaneously to verify that
Master Processor can effectively control the Siave Processor. This test can
effectively be considered an extension of the Slave RAM Test.

CPU Synchronization Test

This tests checks the synchronization of the Master and Slave Processors to
the SWAIT/ signal generated by the Lexichip based on the WC/ (sample
MWAIT/ clock). The test is performed by setting up a variable in the shared
RAM, having the Slave increment it, then having the Master decrement it,
once each sample period. With the Slave incrementing the variable and the
Masterdecrementing it, the variable should remain at 0. The value is checked
by the Master after each increment/decrement with “FAILED” reported if the
variable is not equal to 0. If the test passes for 65k sample periods, “TEST
PASSED” is reported.

This test loads and runs a programon the Lexichip. Itis, therefore, also a test
of some of the Lexichip’s basic timing operations, as well as a test of the ability
of the two processors to respond to WAIT signals. Both the SWAIT/ and the
MWAIT/ lines should show activity while this test is run.

Slave RAM Test

This is a test of the Slave Processor RAM (U35) from the perspective of the
Slave Processor under the control of the Master Processor. There is no need
to run this test if communication between the buses does not work.

The Master Processor loads the test code into the Slave RAM then gives it a
command to runthe program. The test is divided into two blocks, allowing one
portion of RAM to run while the other is tested. The first test is loaded and run
from the bottom of the Slave memory (address 0000 hex); the second starts
at address 0800 hex.

While “PASSED” may indicate that the Slave can access its RAM, and that
the RAM itself is OK, almost any problem with the Slave Processor (U34) will
cause a failure. Therefore, this can be considered as a general Slave
Processor test. |f the Shared RAM Test passes, then the RAM itself is
probably OK, andthe problemis withthe Slave Processor (U34),the DualBus
Interface (U26-29) or the Slave Decoder (U16).

The test itself is a fairly standard RAM test with 55h, AAh and FFh hex each
stored, then read back from memory, followed by an address test. The
addresstestbasically loads a counting sequence of numbersinto Slave RAM,
then reads them back, checking them as it goes. The test concludes with all
Os written and read back from the RAM. Test results are displayed by the
messages “PASSED” or “FAILED”.
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Slave Reset Test

This test checks the Master Processor’s ability to reset the Slave Processor.
To perform this test the Master Processor resets the Slave by setting the
SRST/ line (from U37 pin 12) low and loads a program into the Slave RAM.
The programinstructs the Slave to write a message into the mailbox. With the
Slave Processor still held in reset, the Master clears the mailbox, waits for a
short period of time, then checks the mailbox for messages. If there is no
message, the Master assumes all is well and releases the reset onthe Slave.
Again, the Master waits then checks to see that the Siave has, in fact, written
a message into the mailbox. The test is repeated once to verify results.

This test is very important because most (all while its program is loaded)
operations involving the Slave Processor require that it be reset while its
program is loaded. When this test is run, two pulses should be detected on
the Slave Processor reset (pin 26). If a pulse is detected, but the test still fails,
the problemis probably with Master or Slave Processor access to the shared
RAM. Run the Shared RAM Test, then the Stave RAM Test, and follow the
troubleshooting procedures indicated.

Slave WCS Test

This test is similar to the Slave RAM Test except that it is run on the WCS
memory in the Lexichip. Because the Lexichip is mapped into the memory
space of the Slave Processor, the Slave views it as raw memory. The test
program is loaded into the Slave RAM at address 0000 hex and is controlled
and monitored by the Master Processor.

The test itself is a fairly standard RAM test with 55h, AAh and FFh hex each
stored, then read back from memory, followed by an address test. The
address testloads a counting sequence of numbers into the WCS, thenreads
them back, checking them as it goes. The test concludes with all 0s written
and read back from the RAM. Test results are displayed by the messages
“PASSED” or “FAILED".

LCD Test
Because the liquid crystal display (LCD) module contains a processor with
memory space, the LCD Display Test is more than just a checkout of the
display pixels and drivers. The test checks the LCD processor’s ability to
respond to commands as well as its ability to track the current display
message.

The test initially turns the display off. The test then clears LCD memory by
writing 0x20 (blank space code) into each memory location. The test then
reads the memory to verify that the values are still 0x20. This process is
repeated with the address number written into each memory location (1 = 1,
2=2,3=3, efc.). These values are then read back and checked. Whenthese
tests have passed, the test loads a block character (FFFF hex) into eachLCD
memory location, and turns on the display.

NOTE: On Individual Test or power-up failure only:

Failure will halt testing until the operator presses PROGRAM ¥ on the CP-
3 front panel or PARAM ¥ on the remote. This returns you to the Diagnostics
menu with the message “TEST PASSED”.
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The Master Processor can only write to the LCD processor, if it verifies that
the LCD isn’t busy with some other task. If the LCD is busy, and the Master
processor has to wait for more than 4ms, the LCD processor is assumed to
be faulty, and the message “LCD DISPLAY FAIL" is displayed. The bottom
four LEDs for both channels are also lit, as an alternate display in the event
the LCD is not operational.

LED Test

The LED test is a simple program that sequentially lights each front panel
LED. On completion, all LEDs are simultaneously lit. Because of the
limitations of the matrixing that is used to light the LEDs, the intensity of the
LEDs is not uniform when all LEDs are on. The intensity of each can only be
judged when it is individually lit in the test, or during normal operation. The
LEDs should light for about 1/2 second in the following order:

EFFECTS MUTE

MAIN MUTE

INPUT 4 (right)

INPUT 3

INPUT 2

INPUT 1 (left)

Right Headrooms (low to high)
Right Overload

Left Headrooms (low to high)
Left Overload

Non-Destructive Master RAM Test
This test checks each memory location in Master RAM (U33) without
destroying its contents. The test retains memory values by testing each
location individually with the value FFh then 00h. For each location, content
is saved, then restored after testing.

While this test should be effective for testing the RAM itself, its ability to test
the address and data bus to the Lexichip are somewhat limited, and it is
possible forthe processor to be writing to and reading from the same memory
location through the entire test. The results of this test, therefore, should only
be considered valid after the Non-Volatile RAM Test has passed.

When a failure occurs on power-up, the two yeliow headroom LEDs will light
and the message “RAM TEST FAILED” will be displayed.
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Figure 4.8

Front Panel Switch Test

The Front Panel Switch test displays the most recently pressed key on the
CP-3 front panel. The test doesn’t report a pass or fail condition, so it is up to
the operator to press each key and determine if the message is correct. If the
front panel keys don’t respond as expected, use the following circuit descrip-
tion to find the problem:

The front panel keys are read using a scanning technique that allows 12
switches to be read using only an 8-bit gate (U2) and two bits of a 6-bit latch
(U3). The latch is clocked at pin 9 every 178us (5.6kHz), three 500ns pulses
35us apart. The first pulse clocks SWCH1 high, the second clocks SWC2 high
(and SWC1 low), and the third pulse clocks the current LED data (and SWC2
low). When a key is pressed, SWC1 or SWC2 is connected to the input of U2.
U2 is gated with two 500ns pulses every 178us (5.6kHz). The first pulse
occurs during the high portion of the SWC1 pulse; the second pulse ocurs
during SWC2. The Master Processor determines which switch was pressed
using these pulses.

To exitthe test, press and holdthe PROGRAM A key onthe CP-3 Front Panel
or the PARAM A key on the remote.

LCD Contrast Test

The LCD Contrast test is a utility program that allows the operator to set the
contrast of the LCD display from Diagnostics. When run, the operator presses
VOLUME A to increase the contrast and VOLUME ¥ to decrease it. To exit
the test, press and hold the PROGRAM A key onthe CP-3 Front Panel or the
PARAM A key on the remote.

The actual contrast is controlled by adjusting the DC voltage feeding pin 3
(CONADJ) of the LCD CONTROL LINK cable. The DC voltage is controlled
with a simple D/A converter set up using a latch (U37) with some resistors and
diodes. The outputs of the latch feed a resistive ladder through a signal diode
with decreasing resistor value as the weight of the bit increases (Isb to msb
with msb having the highest weight). When VOLUME A is pressed, the
outputs of U37 toggle as follows to alter the CONADJ voltage:

MDB
0123 Hex Voltage DC (typical)
full down 0000 00 0.27
0001 01 0.35
0010 02 0.43
0011 03 0.50
0100 04 0.58
0101 05 0.64
0110 06 0.71
0111 07 0.77
1000 08 0.77
1001 09 0.83
1010 0A 0.89
1011 0B 0.95
1100 oC 1.01
1101 oD 1.06
1110 OE 1.11
fullup 1111 OF 1.16
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A 500ns low pulse should be present on the CONTRAST/ line each time the
binary value to U37 changes. While pressing and holding the VOLUME A or
VOLUME ¥ keys, this amounts to 16 pulses before the maximum value is
reached. The presence of this pulse can be checked with Pulse Detector (LEX
#770-90025) or with a scope set for NORM (manual) trigger level set at
2.5VDC.

IR Remote Test

The IR Remote test is a utility program that allows the CP-3 to identify and
display the key being pressed on the infrared remote. The test will display “IR
RESPONSE” on the LCD display if the IR decoder (U1 on the Front Panel IR
board) detects infrared data. If a CP-3 code is detected, the actual key name
will be displayed. This is important to confirm that the CP-3 is getting data.

When the IR Test is being run, the IRD/ signal to U31 on the Digital board is
a 560ns pulse at a frequency of 8.4kHz (119us) or 5.6kHz (177us) in most of
the other diagnostic tests. Serial data should be visible on a scope on the
IRDATA line when a key on a remote is pressed and a 461kHz clock should
be present onthe IRCLK line. Each of the outputs from the IR DECODER chip
(U23) should toggle if one of the remote keys is pressed. (Different keys will
toggle different lines.) Note that the IRRST line must be low in order for the
decoder chip to work. For the IR remote to work with the diagnostics the
operator must press a key on the remote while the unit under test is powering
up. This wilitoggle the IRRST line low. Running IR Remote Test automatically
activates the remote circuitly during the test.

To exitthe test, press and hold the PROGRAM A key on the CP-3 front panel
or the PARAM A key on the remote. IRRST will be pulled high if it was not
initialized on power up.

RAM Checksum Test

This test checks the ability of the Master RAM to retain data when the system
is power-cycled. When the test is run the Master processor adds up the values
of the data stored in all of the Master RAM locations and compares the result
with the value calculated the last time the test was run. Note, therefore, if the
testhas neverbeen run, these numbers will not match and this test will initially
produce a “TEST FAILED” message.

Note that any changes inthe RAM made by other Diagnostics tests will cause
this test to fail. When the system first powers up under Diagnostics, pressing
the front panel PROGRAM ¥ key or PARAM ¥ on the remote when “CP-3
Diagnostics” is displayed, will run this test immediately. This assures that the
contents of the memory is not disturbed before the test is run.
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Routing Test

The Routing test is actually an audio utility program that allows the operator
to toggle all of the critical control signals related to the analog circuitry and to
pass audio through the unit. When the Routing tests are loaded, an audio
I/0 program is loaded into the Lexichip that passes digital audio data from the
A/D converter to the D/A converter. In order to provide a fair testing platform,
the Lexichip does NO processing of the audio data as it passes through the
system. This assumes that the digital circuitry is working properly (an
assumption that shouldn’t be made if you are troubleshooting audio prob-
lems).

Routing Tests are activated by pressing PROGRAM A on the front panelor
PARAM A onthe remote. To exit, press and hold the front panel PROGRAM
¥ or remote PARAM V¥ key. The analog control lines can be toggled by
pressing various front panel or remote keys as shown in the following table:

Function
Hi-Pass enable
Mute Outputs
Dolby Filter En
Side Out source
THX Filter En
Front Process En
Front Direct En
Input Select
Input Select
Input Select
Input Select

Front Panel IR Remote Control Line(s) Location
EFFECTS MUTE EFFECTS MUTE HPEN/ U3.6
MAIN MUTE MAIN MUTE MUTE/ u3.s
VOLUME A VOLUME A DOLBYEN/ Us.9
VOLUME ¥ VOLUME ¥ SIDESEL u7.11
BANK N/A THXEN uz7.7
PROGRAM A PARAM A FPROCEN us.2
PROGRAM ¥ PARAM ¥ FDIREN U7.14
INPUT 1 INPUT 1 INSELO Us.19
INPUT 2 INPUT 2 INSEL1 us.16
INPUT 3 INPUT 3 INSEL2 U3s.15
INPUT 4 INPUT 4 INSEL3 u3s.12

Figure 4.9

Display MDAC Element

Input A (ieft and right)
Input B (left and right)
Center A Output
Center B Output
Subwoofer A Output
Subwoofer B Output

A

B

c

D

E

F

G Front Left A

H Front Left B

I Front Right A

J Front Right B

K Side Left A

L Side Left B

M Side Right A

N Side Right B

o] Rear Left A

P Rear Left B

Q Rear Right A

R Rear Right B
Figure 4.10

It should be noted that the THX filter enable, Front Processed output enable,
and the Front Direct output enable, are all mutually exclusive —when one is
selected, the others are de-selected.

Once inthe Routing Tests, pressing SETUP on the remote will reset all of the
routing parameters, as if the program were just loaded.

MDACS

The Routing test also has controls which affect the MDACs which set the
system input and output analog signal levels. These allow you to check the
operation of the MDACs, and the system’s ability to control them. Only the five
most significant bits of the controt bus can be checked, covering a control
range of 30dB.

Each gain control node consists of two MDACs: one acting as input element,
and one acting as the feedback element in an op amp circuit. One MDAC,
therefore, controls positive gain and the other controls negative gain. The
operator can send a value to any of the MDACs in the system.

Select an MDAC withthe BALANCE A and BALANCE ¥ keys onthe remote.
Press one of the Program keys (1-6) to send a value to the selected MDAC.
The MDAC elements are shown to the left, in the order accessed by the
BALANCE keys.
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When the BALANCE switches are pressed, a letter appears in the lower left
corner of the display, identifying an MDAC element. Note that both left and
right input MDACs are always accessed together, while all of the output
MDACs canbe discretely selected. The BALANCE A key steps down the list;
the BALANCE ¥ key steps up the list.

The following table shows the values that can be set to the MDAC, the remote
key press required to send it, the resulting gain change, and the acceptable
limits:

Binary

Remote Key Gain Hex Data Data Limits
1 NORMAL unity  ff 1111 1111 ——

2 WIDE 6dB 7f 0111 1111 +0.3dB

3 BINAURAL i2dB  3f 0011 1111 +0.6dB
4 SMALL 18dB  1f 0001 1111 +0.9dB
5 MEDIUM 24dB  of 0000 1111 +2.0dB
6 LARGE 30dB 07 0000 0111 +3.0dB

The MDACs are typically tested by keeping one MDAC element fixed,
sending the values shown above to the other element, then checking the
resulting gain. The test is started by setting both of the MDACs to unity gain
(both elements at ff), and taking a reference of the output level. The MDAC
under test is then sent each value shown above, and the resulting gain is
checked against the limit. Always return the value to ff before you step to the
next MDAC.

Troubleshooting the MDACs is fairly straightforward. After entering the
Routing Test, press the BALANCE A and/or BALANCE ¥ key onthe remote
untilthe letter associated with the MDAC you want to test appears inthe lower
left corner of the CP-3 display. Feed the unit +7dBu for A tests or -23dBu for
B tests and take a reference of the appropriate output’s signal level. Press
the key on the remote to produce the desired gain and verify that the output
level changes by the amount indicated inthe table (minus for A elements, plus
for B elements).

When an MDAC is not functioning properly, the component itself should be
replaced. If replacing the MDAC doesn't clear up the problem, the device is
probably not getting the proper strobes or data. A primary suspect for these
problems is the ribbon cable. Before proceeding to additional troubleshoot-
ing, verify that this cable is properly seated on both ends. If the cable is OK,
monitor each of the outputs of U2 on the digital board while pressing the
AMBIENCE 6 LARGE (07) key on the remote. Each time the key is pressed,
there should be activity on bits 0-4. There should also be activity on the WR
pin of the selected MDAC. Also check the outputs of U2.

Figure 4.11
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Video

The Routing Test puts the video overlay chip (U32) into /0O mode, passingthe
video it receives back to its output. In all other Diagnostic tests, the video
overlay chip is generating a character set display.

The overlay chip gets the data for these characters in a single pass when the
diagnostics initialize, making the circuit somewhat tricky to troubleshoot. One
way to get some activity out of the parallel to serial chip U38 and the GAL U40
is to repeatedly press the SETUP key on the remote. This re-initializes the
Routing Test, which sends a command to the overlay chip to go into the
bypass (I/0) mode. When this happens, there should be activity on the
VCS8/, SCLK and VCLK lines.

NOTE: The IR Remote Receiver is activated by holding down any key on the
remote while powering on the unit.

The operation of the GAL can be checked by lifting pin 2 (of U40) and
connecting itto ground. Inthis configurationthe SCLK and VCLK lines should
have a 50% duty cycle square present at 570kHz. Note that these clocks will
be at opposite phase from one another. The ZCLK!/ feeding the clock input to
the GAL should be at 4.55MHz and the VCS/ line should be at the same state
as the VIDEO/ line.
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Troubleshooting

The following diagnostic flow charts provide a quick reference guide through

CP-3 Diagnostics.

Front Panel Keys

v Program
17 Down

Bank

Power On

—t

LEDs; display LCD

Light bottom 4 headroom
TEST FAILED

P RunlCD Test

ERROR?
NOC

17

LEDs; display ROM

Light red headroom
TEST FAILED

Run ROM Test
ERROR?
NO

LEDs; display RAM

Light yellow headroom
TEST FAILED

i

>

Run non-destructive
RAM Test
ERROR?

NO

-

LEDs; display RAM

Light yellow headroom
TEST FAILED

>

Run non-volatile
RAM Test
ERROR?

NO

Run Master-Slave

<

LEDs; display COMM.

Light alternate headroom
TEST FAILED

—H

>

Communication Test

ERROR?
NO

START

_(Systemor
Diagnostic code)

Figure 4.12
CP-3 Power Up Tests
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START
Diagnestic Code

Initialize
Video Overlay

(
\

LCD displays A
cp3 omenogncsm FAM ‘%22,“5”"‘}

| Individual Tests

Clear Master
RAM Test

Pre-Burn in
Test

Burn In Tests

Post-Bum In
Test

ROM Test

A 4
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Figure 4.13
CP-3 Diagnostics
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Preserving User Presets

Because the development of user presets for this product is often difficult, and
there is no way to back them up, it is desirable to preserve them if possible.
One method of preserving user presets is to set up a 28 pin DIP clip with a 3V
battery connected from pin 28 (+) to pin 14 (-) and a 10kQ pull up resistor
connected from pin 20 to pin 28. The DIP clip is clipped onto the Master RAM
(U33) in the unit under test with the power to the system off. If the IC is
removed from the CP-3 Digital board with the DIP clip attached, the unit will
retain its contents. A backup RAM is then installed in the unit. The RAM/DIP
clip should be stored in non-conductive foam to prevent it from powering
down. Reinstalling the RAM after troubleshooting, with the system powered
off, should restore the user presets.

Initialization Problems
The causes for this type of problem with the CP-3 can be somewhat far
reaching. The following provides some tricks and techniques for getting the
system up. The first thing to check is power fail, reset, and the Lexichip for
“dead” system problems.

While the Master Processor is capable of operating without the Slave
processor, there are things that the Slave can do that will take the whole
system down. The MWAIT/ line which is output from the Slave Decoder (U16
pin 19), if held low, will keep the Master Processor waiting forever. If you
observe this on a scope, lift pin 19 of U16 and tie U24 pin 24 to +5V. This will
aliow the Master Processorto get on with business, but will also interfere with
communication between the Master and Slave. There is, however, sufficient
activity to perform some tests. The lifted pin of U16 should be high with very
quick strobes low whenever the Master attemptsto runa Slave test. Thiscan
be picked up with a scope in the NORM mode with the trigger level set for
about 2.5VDC. The TRIGGER lamp should briefly light.
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Slave Problems

Asthe Slave Processor has no ROM, all software it receives arrives fromthe
Master Processor via the shared RAM. | is vital, therefore, for the Master to
be able to access the shared RAM. A problem with this could have all the
appearances of a Slave problem. As the Lexichip/Slave is capable of hanging
up the Master by pulling down the MWAIT/ line, this line should be checked
and disabled as outlined in the previous section to get things running again.

Once the Mastercan access the shared RAM, attention can be directed to the
Slave Processor itself. As the Processor, the RAM, and the GAL are all
socketed, they are candidates for replacement. If replacement chips aren't
readily available, parts in the Master and Slave ¢an be swapped (except for
the GALSs). If the operation of the system changes, there is a strong possibility
that the last part swapped is defective, or that the socket is defective or poorly
soldered. if replacing the main components in the Slave doesn't cure the
problem, by process of elimination, the DUAL BUS INTERFACE and MAS-
TER BUFFER become prime suspects. These parts are soldered in, so they
cannot be easily swapped out. Fortunately, the operation of the chips inthese
circuits is fairly straightforward. The DUAL BUS INTERFACE is simply abank
of AC157s which are quad 2-input data selectors. When the ACC/ line (SEL
pin)is low, the Ainputs fromthe Master Processor are routed to the Y outputs.
When ACC/ is high, the B inputs from the Slave Processor are routed to the
Y outputs. The trick is to force the ACC/ line high, get some activity on the
Slave address lines and check to see if they make it to the outputs of the 157s
and ultimately to the RAM. Actually the real trick is to keep the Master
Processor address lines quiet while you are performing this test, to determine
if what you are seeing at the outputs of the 157s is in fact the Slave address
information.

One method of quieting the Master Processor is to remove it. If the Slave
Processor is also removed and the ACC/ line is pulled high (with U16 pin 18
lifted), the ZCLK signat at pin 6 of the U34 socket can be jumped to each of
the address lines. If the associated address line on the other side of the 157s
is checked, the clock signal should be detected.
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CP-3 Memory Map

The following tables are the memory maps for the Master and Slave
processors. They are included here as a troubleshooting tool to help match
diagnostic failures to specific pieces of hardware. The piece of hardware is
identified along with the memory space it occupies notated in both hex and
in binary. The binary version was included to help match memory space to
actual address lines. Please note that the first line indicates the starting
address andthe second line indicates the ending address with all of the binary
values between implied. Shared memory is available to both processors.

Master Processor:
Binary (address lines)
15 12 8 4 0
Hardware IC # Hex Size (bytes) Notes
ROM uz2s 0000 0000 0000 0000  0O0CO 52k
CFFF 1100 1111 1111 1111
MDACs see Dooo 1101 0000 0000  00CO 20
Routesect D013 1101 0000 0001 0011 (1 each)
ROUT Reg1 u3 DoiB 1101 0000 0001 1011 1
ROUT Reg2 u7 DoiF 1101 0000 0001 1111 05
Lexichip (Uxo] D400 1101 0100 0000 0000 1k Shared
D7FF 1101 0111 1111 1111
Slave RAM uss EOCOC 1110 0000 0000 0000 4k Shared
EFFF 1110 1111 1111 1111
Master RAM u3s Fooo 1111 0000 0000  ©COOO 4k
FFFF 1111 1111 1111 1111
Slave Processor:
Binary (address lines)
15 12 8 4 0
Hardware IC# Hex Size (bytes) Notes
Slave RAM uss 0000 0000 0000 0000 0000 4k Shared
OFFF 0000 1111 1111 1111
1000 0001 0000 0000 0000 4k
1FFF 0001 1111 1111 1111
Lexichip u3so 2000 1101 0100 0000 0000 1k Shared
23FF 1101 0111 1111 1111
Figure 4.14
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When troubleshooting any kind of equipment, intermittent problems are

Audio Performance among the most difficult to trace. The first step when troubleshooting any
Troubleshooting problem is to collect as much information as possible. The following table
outlines some basic questions which should be answered before attempting

to troubleshoot an analog problem on the CP-3. (Additional troubleshooting

techniques can be found in the Diagnostics section earlier in this chapter.)

Does the problem occur:

. on only one output?

. at only certain signal frequencies?
. at only certain signal levels?

. in only certain programs?

. with input only?

. without input only?

OhHWN -

Ingeneral, it is best to run all of the audio proof of performance tests to further
isolate the problem. This can be vital when troubleshooting subtle problems.
While some system failures may cause a variety of tests to fail, troubleshoot-
ing based on one type of symptom may be much easier than another. For
example, a bad capacitor may produce a high level of distortion and a
frequency response problem. The frequency response problem would be
easier to trace because the signal level can be monitored with an ordinary
scope probe.

Bad Input Channel(s)

Probably the most useful piece of informationto gather is whetherthe problem
is on only one or on both channels. If the problem is occurring on only one
output, the following assumptions can be made with some level of confidence:

The power supplies are OK.
The system timing (clocks) is O.K.
The digital circuitry up to the filter is O.K.

These types of problems can be fairly easy to troubleshoot because the
working channel can be used as a reference. With the same signal applied to
both inputs compare the signal on both channels at various points along the
analog signal path. Depending on the nature of the problem this can help
localize the problem fairly quickly. The signal flow diagrams at the end of this
chapter, along with the tests described under Audio Performance Verifica-
tion, can help isolate the faulty circuitry.

If the problemis occurring on both channels, it is unlikely that two correspond-
ing components failed in the same way at the same time. Therefore, the
problem can probably be traced to a component which is common to both
channels or to a system type of problem such as a power supply or timing
problem. If there is no output, refer to the following section for more
troubleshooting information.

No Output
With no output signal, determination of whether one or both channels are bad
can reduce the number of suspicious circuits dramatically.

When the system has no output from only one channel, the problem can
usually be easily traced by feeding a sine wave into both inputs and
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comparing the left and right signals at various points in the circuit. Any
problems related to one channel only will probably not occur in this circuitry.

The first thing to check is the +15V, -15V and +5VA power supplies on the
Analog boards. Verify that they are within the specified voltage ratings given
inthe Power Supply description. If they are OK, check the OUTMUTE voltage
at the collector of Q5 on the Lower Analog board for a reading of -15V. If the
voltage isn't present, one of the 8 FETs (Q200-Q207) may be defective and
could drag down the OUTMUTE signai causing no output from any channel.
If OUTMUTE is OK, feed a sinewave into both inputs and check for signal at
the output of the A-D converter chips (U25 pin 23 and U12 pin 23 ). If there
is signal present, check the signal to the output of the deglitch circuits at U24
pin 6 (left} and U10 pin 6 (right). If no signal is present, check for HOLD and
HOLD/ at U28 and U11 pins 1 & 9 (HOLD), 8 & 16 (HOLDY/).

No +15V Supplies

Ifthe +15V supplies are down, there is a problemon one of the analog boards.
Check the +15V supplies for shorts. If there are no shorts, remove the cable
at J207 on the Upper Analog board and power up the CP-3. If the supplies
return, one of the MDACs may be faulty. Power down the CP-3, reinstall the
cable at J207, powerup the CP-3 and carefully checkthe MDACs (U201, 203,
210, 211, 212, 215, 221, 225) for heat. A hot MDAC is usually bad and will
pull down the +15V supplies.

User Registers don’t sound the same as when they were stored

This can be caused by a number of things. To help localize the problem,
several preliminary tests should be performed. Verification of the system’s
ability to store and generate a modified program can usually be done by
creating a program variation, storing it, power cycling the unit several times
and checking the register. If the register has noticeably changed, the problem
is probably in the Master Processor static RAM (U33) or the battery circuit. If
the register seems unchanged, the fault may be in the Digital Signal
Processor (DSP) or the audio signal path itself.

Video Performance Troubleshooting

The Video portion of the CP-3 comprises the rear portion of the Digital board.
Initial troubleshooting is similar to the procedure described in the audio
section. First, collect as much information as possibie. Verify that allthe power
supplies are within specification, then proceed to narrow down the possible
faults. Before attempting to troubleshoot a video problem with the CP-3, you
should be able to answer these questions.

Does the problem occur:

1. on only one input?

2. on only certain programs?
3. with input only?

4. without input only?

If possible, perform the video calibration and run the diagnostic tests to
determine if the rest of the Digital board is functioning. This can be vital when
troubleshooting subtle problems. While some system failures may cause a
variety of tests to fail, troubleshooting based on one type of symptom may be

4-23




Troubleshooting and Calibration

Lexicon

Figure 4.15

much easier than another. Potential failure modes in the video section canbe
classified into the following four categories:

1. No video output.

2. No video output with only one particular input.
3. No on-screen programming.

4. Poor video quality.

No Video Output

The majority of the functionality of the video circuit is handled by the Sync
Separator (U1) and the Character Overlay (U32) ICs. Incases where no video
is being output, first check all the power supplies. If the supplies are within
specifications, check the video signal path. Input a video signal into one of the
inputs on the rear of the CP-3 and select the corresponding front panel video
input. Verify that the video signal appears at U1 pin 21. If no video signal
appears here, trace back to the video input selected through the video pre-
amp section, Q3 and Q4, to the relay section and then to the video input jack.
To verify that the relay section is being properly selected, check U14, R15,
and R20. Use the table below to verify relay selection.

Video Input Selected U14 pin 11 West (left) Side R15
South Side R20

Channel 1 high low  high

Channel 2 low low low

Channel 3 low high low

Channel 4 high low  high

Ifthe video signal is present at U1 pin 21, verify that HSYNC/and VSYNC/ are
present at U1 pins 9 and 14. These signals should be high with low-going
pulses. HSYNC/ should have a low-going pulse every 63.6us and the pulse
should stay low for about 6us. VSYNC/ should pulse low every 16.9ms. if the
correct video information is reaching U1 and the free running adjust can be
properly calibrated (as per the Calibration section), U1 is probably fauity.

Verify that the character overlay IC (U32) is putting out a video signal. If it is,
trace the video output signal through the output buffer (Q7), to the output relay
(RY2). If there is no video output at U1 pin 12, check pins 7 and 8 for a
clocksignal. If a clock signalis present, check pins 17, 18 and 19 forthe correct
control signals. Pin 17 (VDATA) should have a group of low-going pulses
about every 7.14ms. The group of low-going pulses actually consists of two
sets of low going pulses spaced about 63.6us apart. Pin 17 (VCS/) should
have a low-going pulse about every 7.14ms. Pin 18 (VCLK) should be the
inverse of pin 17. If all the correct clock and control signals are present, the
chip itself (U32) is likely to be faulty.

Bad Input Channel(s)

The most useful piece of information to gather is whether the problem is on
a single input or on multiple inputs. If the problem is occurring on only one
input, you can assume that the power supplies are OK.

The most likely source of the problem is that the relay, or the associated
circuitry which selects the input is defective. Referto the relay control circuitry
information in the preceding section.
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No On-Screen Programming
U32, the IC that controls on-screen programming, may be faulty. Referto No
Video Output and check for the correct clock and control signals on U32.

Poor Quality Video

This problem is difficult as it involves verifying the correct signal amplitudes,
frequencies, ringing on signals, noise on signals etc. throughout the entire
video path. If possible, compare the signal amplitude and overall quality
against those of afunctioning CP-3. If this is not possible, follow the video path
as outlined above in No Video Output and look for changes in video signal
quality. Also look for clean edges on all the control and clock signals. A
capacitor could be lossy, one of the BJT's could have an incorrect bias
voltage, orone of the relays could have a high contact resistance or be making
poorcontact. If all of the signals look acceptable, U1 or U32is probably at fault.

Calibration

Converter calibration allows the DC offset being sensed by the converter to
be nulled to a minimum. Some operating modes are very sensitive to DC
offset, thereby allowing the converters to be calibrated. There is no test
performed on this calibration and bad calibration will only reveal itself in a
potentially bad signal-to-noise and generally bad sonic performance.

Setup

1. Power off the CP-3 from the rear panel power switch.

2. Remove the CP-3 top cover (16 screws).

3. Poweronthe CP-3fromthe rear panel and select Program 2 (Pancrama
WIDE).

4. Select INPUT 1 on the CP-3 front panel.

Audio Connections
Attach an audio input Y cable between the Low Distortion Oscillator and both
CP-3 INPUT 1 jacks.

Procedure
1. Apply a 1kHz signal at -47.25dBV to both channels of INPUT 1.

2. Adijust R120 (left channel) and R60 (right channel) on the lower analog
board for the fewest lit headroom LEDs.

Converter Calibration

Required Equipment

Clean, antistatic, well lit work area
Oscilloscope:

60 MHz minimum with a X10 probe

Low Distortion Oscillator:
single-ended 600 ohm output, <.005%
THD

Audio Input

Y Cable: shielded audio Y cable with RCA
plugs on the Y end and an appropriate
connector on the other end for connection
to the Low Distortion Oscillator output

Small slotted screwdriver
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Video Calibration

Required Equipment

Clean, antistatic, well lit work area

Frequency Counter:

7-digit resolution with 10 MHz meas-
urement capability

Oscilloscope:
60 MHz minimum with X10 probe.

Setup
1. Power off the CP-3 from the rear panel power switch.
2. Remove the CP-3 top cover (16 screws).

Video HSYNC Free Running Frequency Adjustment

Procedure
1. Install a jumper at W3 on the Digital board.

2. Power on the CP-3 from the rear panel power switch.

3. Connect the X1 probe from the frequency counter to TP1 on the Digital
board.

4. For 100V-120V units, adjust R16 for 15.73kHz +.01kHz (15720-
15740Hz).

For 220V-240V units, adjust R16 for 15.62kHz +.01kHz (15610-
15630Hz).

5. Power off the CP-3 from the rear panel power switch.
6. Remove jumper at W3.

4-26




8n apo’e- 6N [eibia
oln vy mmuvn__mm.; ry
io— : argo* -
£ WBIY Juol4 \
2

_ ;
m “
i e |
1/9|vm.._..—|.||ll_ m .ﬂ Aqlog “
V2 - _
0 wTr Ter - " |
9z2n 03 wd VT aros- _
wov]|aNNOBNS [T v} s/+_ wron | SSVAOT+ A_ J8NUOY O-YV-Q m
i ]
¥ i H Wby sest/opis <3 :
¢ Aareq — i
wHL 0ceeeeiazen m H o m
: )
| ¢ o1 me.\_ T m%@MwOJ n an A m
i mmwm_ | [~ voer ! /+_ BPLOVF ZHM0Z + | A _l v "
aNNOHYNS pen 10850901 m
1 m 107 Jeatl/opis sseo0ig i
H ]
n | o “
cizn ! -
! :
]
1
m
i
i
1

- A
indin > vozF | er
epIS by 109j9S 9pIs m.& 12n 8po's- =) — < -sn _
vozr " of N A+_ mmmmmmu._.*. Q .,._.uw..wmz
H. 2zzn m v isue)d k2n n~ apo "~ 89P0
A ! PloH pue ejdwes —p- aroin [\ riain
H on
- o— g Zn 8pos: an Ny N
ndino N voer m of Ny A+_ mmRQO._.T Vo) A _ n, siseydwz-asd —p mww+ mMm_w+ i
OPIS 4o 100j0S 8pIS i argo — N N
1 yo1iuoi4 yonbaq
o7 H apr0'e- 8poL:
H + i Ssvd Ssvd
03-8H ! pieog Bojeuy Jamo s3d1l O 01 |rddn
i fmmmmmmmmmsoemes moomeoes picog Bojely ieddn ! aakad B ekl
Jero- | ” w1 | W i
19lU8) ! :
]
T 5 "
d 2e2n 202N H
BP0 10011 JUO0I- H i nQede] m
5 | - i 4B i
A R SO o || T TTTTTTR H
ndin ap0 POSSE001d JU0I — SSVYd-iH ' !
uol4 1ybiy gpozt i . 8P02 ZHo8 wozn : €r0 i
T | D3-6Y . i
.H. XHL 802N 1/» m
" uen ooen apo m
N, V2 \/+_ “ 8po m
inding NN “
iajoomgng 4d1 ZHoe Xin u_oo%hwm Dl :
|
SSVd-H "
(H - :
ﬂ. 0 o ozn A ZH08 :
eezn 181(] JUo4 _ '
. |
(3N 0 0 [ 1
~ w0 & oa@n v i H
Indinp 8r0 2020 i H
o1 o] » wozs b o o LT m m
&7 te@n 03-eH ! yo |
SQyaw XHL w5 e e 3




s1s9] 1nduj

o o e o (A8 A s e o k0 B¢ e P o e 0 4 B S o 8 0 00 O On T P e O 0 P e b 00 O T e e

[

(® induy sezjeuy uonioisia
© ndinp Joteios0

o SO W\ SN 3
e T

%P eereseennie

'ne

I:lbvt. » m

i

“prt ORNG w0

T

g 2:2n

blo4y

< OIS

2l
e
&
[

‘

SO . . 2

pieog Bojeuy 1amoT
“pieog bojeuy seddny 3

BICLw

1nO ede}
by

eensearessencesessesesassnedd

e EaI]

©000

a8 e
it 3043

[}
'
'
t
1
]
1
]
1
1
1
]
t
]
1
1
1
]
1
1
1
t
1]
t
1
1
[
1
1
1
1
I
1
I
]
s
]
1
t
]
e

EIVER
¥R




SiSe 1 oI 19841q

M.. @ nduj Jezdjeuy uololsic]
5, © 1nding Joie|SO

s nsansns
WO, i e
Cooem e e e s
PRI €33 AL .

GROOLMNS b ™ SRLORIIT VYL

S

Hir] ABESPIR

iyeAN

pannan

XAt} 13 nue pluwa
1ok 2UE IEG e

]

1
v w\, S04

pieog Bojeuy Jemon

pleog Bojeuy teddn

i

[ero s° zen

10811 JU0I4

10210

IYTITTITITYY-3

® =
ndin, )
juol4 ybiy

3. 0T

G-

enssaenmsecncananensesresse d

80 o ezn
1o0e1( Juos4

.&v“.w\.: i

hd
LRB0005s US4

€02N

~
indino 1)

o014 o *

SOYAwW
naino

"

Wiy achei
RO




N
Wiy
Nesgs 1Y

2

Y
indinp
ol Yo

CROORHOS

£33

b

S1581 18]l SSBd UBIH UM JUOI]1081Ig

PRI

Ry

LASEL

P A e 1
L LR R B S— el
R A ~,

Y ARG

2

o8

1

I

pieog Bojeuy Jamon

SRR R )

v
AT _
.,

@ indu| 1azAjeuy uolLiolsI(]
© nding soreyPRSO

pieog bBojeuy Jeddny

& zen

10011(] U0)4

Aw.-m\c
&

R

o2 3TN

U2

e ] \sted

asasnssessastnsassassasaand

Wy sehy
Ho

&

Vor
I

. Teoers
7020

3/

| SR




nduj § 437 8y woj paauap st [eubls siyg,

S1se ndinQ) Pessed0id

H R, "
m @ ndu Jezhjeuy uooisiq
m S ca0n © ndino JojejiosO M
]
Tep ke ~ ] H
bd ! \+_ : ap0'g n _
—— SSVd-O1+ IA_I o '
St o i #o | "2z $aENICD O-YV- m
1
] Wby seayropis C !
] Bl g < -an _ m
P, ! el sror kN :
wii] LRGN gaan ! 14y !
O i = 8p0E- n A !
~ 1 3 n
eeH el m * losseoold “
i 1o Jeok/opiS 000 :
" % SSVd-OT < Lt “
aken r\;m osor ZH02 || A m
® ~ sid Wiy U0k v ]
ndin > ° vozr | 6r ’ |
opIS by 109808 8pIS e 12n P06 22 r— < -sen _ m
oz n 6f VAl ”+— wm<&v01_+ “ — si'vz'ezn “
' apser HX0g e ~ ~ :
P8 20 apo aro i
PIoH pue ajdweg —p- sroin /\ vioin :
ien aroe- 2en ]
\d - N vl . '
T o Al mmkm_omvfu q&dﬂl siseydwig-oid —b apge+ apg'er m
epIS Yo 108|eS 8pIS P59t L A Sin 5 sin 1
. uen el Hoted 0L oL m
(ot 1
4 ssvd| |ssvd m
w0 £ .....Prog boeuy lomoy S T 1 Y L
©® £ L _ ~_ TTTTTEmTERTTTTTTTT paeog Bojedy Jaddn i H81 H%81 m
ndino v s 12 | _ w1 ] ueny ;
1) 1 "
m !
i3 " "
[yis5) ﬁ,v. “ I
1020 . 13 R ! H
® G~ i ! : ;
ndin apo " H
o1 Wby 3 i
m
]
)
)
i
1
1
1
1
1
]
1
)
[}
]
]
1
]
]
]
395 H
£02n : i ]
® C=x reat m '
inding 020 1 H
woud 1o » m
SOYAan m
naino -
{ | { { { | l { { { | | [ | |




Induy 1437 8Y) WoJy paauop S| [eubls sy, S1s8j DF punolins/D3-9Y

o o e e e e e e e e e e e e

2

1
t ey ]
w . R m @ nduyj JozAjeuy UoIOISI] m
sezn P SN . H \ L0 Q nding J0JeI0sQ  »
® fo—— : Ao “
e’ : 8P or g o . ] i
ndin H 03 tid ! \+_ i p0s- n, :
Jeay Wby lannoBuns [T o et Lo mme%Nu._+, < _ 1eueAU0D 0-V/V-A ;
N ! Wby sesy/epis A|_ ;
* ! 2in i m
Mt oot H sroriin f i
SR P em XHL (41514 QNM 82aN m by L m
@ H .3 aP0'8- n A 1
NN . gid | " on 1
hmm Sw zen ?s m%m_ |_j S oery /+_ 8P 01" mmRmOm4+ A_ Y m
S aNNOHYNS m o 1o Jesy/epIS ¥ E%wmmi m
[} H I
m an or &n [ebig !
Tigt - ]
s P ey o,"ND m ) . WNIV_ON + lAl Ar “
® fo ! gpse L i
[a¥) Shd ur_m_I juou A 4 . H
indin ) voar § oF ¢ ‘
apIS YDy 109]9G apIS “& 1Zn ap0'e- 2en — < -sen _ !
. V2T § 6 T Al mem_mvm._+ A _ srveeen :
m apger i Ay n, :
lojue: aPo apo i
@ ww: m oo FeN  ploH pue ajdwes —p g /T\ viein m
i o———rrd i 12n ano's- zen
~ 5 id i ¥y " o i
inding o e | Saoe =<~ sseydugog —» DY AT
epIs ye 1 aps ot [
109193 8pis m Yo ol yowBeq N N m
- ! apo's- apoL: '
Ar +Ommowm ] 6 54d1 Sovd mmmu/.\_m vddl “
- )
tien B0 e e mmano PABOG DOJRUY dOMOT ol :
® joXHL e pieog Bojeuy Jeddn m ZHA8L cH8l !
S\ ]
nding v N : 1] now H
Jsa) 1 '
' ]
i i
1 1
" '
: '
® :
indin 7 v i
ol ybiy + €°0% hd !
03-o4 : m
«M.. 802N :
o ¥
RV sinpy m
(]
1
1
]
1
]
t
1
]
]
IR EIN H
cpid SESAH m
: H “
® GO oje " “
1341 [} i 1
ndino e 0en | i
juoi4 Yo » T ' ey ol '
s eeen 3-8y GRS !
SOYan XHL 802N ..---..uw«.- |||||||||||||||||||| mmmmam————— 3




Induj 1437 eyy wiolj panyiep st jeubis sy},

2

WBIY Jeay/epis

0) LY
S&:mu( a3
fesy o7 aNNoYHnNs ye Jeay/epis
i
]
¥
1
i
1
[}
UG u
i
. VT
U0

P

pJeog Hojeuy Jomo

pieog bojeuy Jeddn

sise] Jaijid Agjoq

@ induj sozAjeuy uopolsi(q
€© ndino sore|osO

18l8AU0D Q-VV-A

< =zin _

yowbeq

6oL LN
1y
A
\ 4
10858201d
olpny
rEnbia
A
\ 4
< -82n _
[1824:74
ye
", o,
apo 800
PloH pue ajdweg —p siain /T\ viein
o S8t o PS8t
siseydwsg-o1d —p o . o .
N N
apoL- 8oL
SSvd SSvd
sad1| O o1 |rea
ZHN8L ZHy8L

yer | by

[T T % Py

o

.,

ey s
Ho

Imrm—c e —-—




o s mng s

. o
m&..‘.m.........w..............;\ i
2

wdie
BTN

o e e e e 0 s e O

B

ziznn ¥
A M .
-sﬁ\J

WEoe

Y-y

GG

i

A, :
A.MJ\ FETTITTTTIPTTs : m
FTsThiTaT g

pieog Bojeuy 1amo

pieog Bojeuy saddn

S1Sa | lejoomqng

@ 1nduj sazAjeuy uoiolsi(
© 1ndino Jojey0s0

opler

390e

Ty

286

e

i “W. SN
1 18]

QY
3]

| S




S

Theory of
Operation




Theory of

Operation

Lexicon

Analog Circuit
Description

Overview

Input Select
(Lower Bd.,sheet 1)

The CP-3 provides simultaneous switching capability for four stereo audio
inputs and three composite video inputs. A single composite video output
features an on screen display. The associated video overlay circuitry resides
on the digital PC board and is described in the digital theory of operation.

Eight audio outputs include left front, right front, center, subwoofer, two sides
and two rears. Five outputs are created internally by time sharing ftwo 16-bit
digital-to-analog converters (DACs) with Lexicon’s own digital signal proces-
sor (DSP). Different combinations of the DSP outputs, stereo inputs and
various filters are selected for the actual audio outputs. Particular combina-
tions are chosen by the master microprocessor according to the operating
mode of the CP-3. Front left and right outputs can be derived either directly
fromthe stereo input or from two separate DSP outputs. The center and rear
outputs are created by the other three DSP outputs. Side outputs may come
from the front or rear DSP outputs. The output for the subwoofer is a sum of
the stereo inputs passing through a 80 Hz low pass filter.

Two PC boards are located in the left hand section (with the CP-3 facing you).
This section contains the upper and lower analog PC boards. Note that the
signal path alternates between both boards. Referring to the CP-3 block
diagram, in the Troubleshooting section of this manual, as well o as the lower
and upper analog schematics may be helpful in understanding the analog
theory of operation.

Four sets of stereo inputs are provided by the CP-3. Two sets of quad RCA
jacks are located onthe lower analog board next to the rear panel (J2,J6). 100
ohm resistors (R11,20,39,43,55,62,75,76) and 100 pF capacitors
(C7,19,24,31,42,53,55,58) are located near each jack which act as a filter for
unwanted highfrequencies. 1N4148 diodes (CR1-3,5,7-10,13-16,18-21) are
back-biased to the analog voltage rails to protect the input circuitry from static
charges. In addition, 100K resistors (R8,21,24,40,61,72,73,79) to ground
help to avert DC voltages from building up on the inputs or outputs of the
analog switches.

Four double-pole single-throw SSM2402 analog switches are incorporatedto
select the audio input (U2,5,13,17). The SSM2402 has been developed by
PMI specifically for audio circuitry. The switches turn on and off gradually
which enables them to switch silently. Each switch selects the associated left
and right signals of a given stereo input. The switches are controlled by
INSEL<0:3>, which comes from the digital board through the upper analog
board (J208 to J203), to connector J8 on the lower board. A high logic signal
(+5V) on INSEL 0 selects stereo input 1, INSEL 1 selects input 2, INSEL 2
selects input 3 and INSEL 3 selects input 4. In certain cases, such as
CALIBRATE mode, all inputs are deselected; that is, INSEL 0-3 are all iow.
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NOTE: When the CP-3 is powered down, the analog switches will short the
signal path to ground, thereby causing the outputs of any equipment hooked
o the CP-3’s inputs to be loaded by 100 ohms. Normally, this should not
cause any problems, as all audio/video equipment used with the CP-3 will be
powereddown as well. However, if equipment is connected in parallel with the
CP-3's inputs, its audio signal may be substantially attenuated while the CP-
3 is turned off.

The left and right outputs from the analog switches are connected together,
respectively. Each signal feeds one side of a dual op amp (U7). This op amp
is configured as a unity gain voltage follower and serves as an input buffer.
A FET op amp has been selected to provide high input impedance. The
outputs of the input buffers feed the tape out circuitry and go on to connector
J203 on the upper board via AC coupling caps (C29,46) and connector J8.
These signals are labeled LIN and RIN.

A stereo tape output is provided for taping any input source before it is
processed by the CP-3. A dual op amp (U20) serves as a unity gain voltage
follower for both left and right channels. DC blocking capacitors (C67,71) are
incorporated as well as RFl filters (C83,93). A dual RCA jack (J16), located
on the lower board near the rear panel, is provided for tape out connections.
Note the tape out signals will be the same level as the selected input signals
and are not affected by the CP-3’s input gain setting.

Two dual MDACs (U202,204) adjust the input level from +12 dB to -18 dB.
The MDACs are used with a dual op amp (U205) in an inverting amplifier
configuration, with one side of the MDAC's resistor ladder acting as the input
resistor and the other as the feedback resistor. In this configuration, it is
possible to have between +48 dB of gain, as well as muting capability. Caps
(C207,223) are placed in the feedback loop for compensation.

Left and right signals (LIN, RIN) with their respective grounds enter the upper
board at J203, then go into pin 4 of the MDACs. The outputs of the input level
adjust stage feed the subwoofer and the 80 Hz high pass filters.

Tape Outputs
(Lower Bd.,sheet 1)

Input MDACs
(Upper Bd.,sheet 1)
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80 Hz High Pass Filters
(Upper Bd.,sheet 1)

L/R Input High Pass Filter
Frequency Response

18 kHz Low Pass Filters
{Lower Bd.,sheet 2)

High pass filters are provided for the left and right signals to roll off low
frequencies for speaker systems that may not be able to handie them or that
incorporate a subwoofer. Two-pole filters are used with a -3 dB point at 80 Hz
and arolloff of 12 dB/octave. Thefilters exhibit unity gain at frequencies above
200 Hz. Circuitry includes a dual op amp (U206) with associated components.
Poles are determined by a capacitor and resistor combination (Left: C210 &
R206, G211 & R204; Right: C233 & R224, C236 & R234). Errors in the filter
response will most likely be due to capacitor tolerance; an error window of +1
dB is necessary for this design.

QGain
dB
0.00

-8.00

-16.00 . / O 100 10 O U R

-24.00

-32.00

-40.00

10 100 1K 10K 20K
Frequency in Hz

An analog switch (U207) bypasses the filter by shorting the output of the input
level adjust stage to the non-inverting input of op amp U206. U206 now acts
as a unity gain voltage follower. The switch bypasses both left and right
signals at once and is enabled (in bypass mode) when HPEN/ is high (+5V).

The outputs of U206 go to other analog switches (U220,232) on the upper
board and the anti-aliasing filters on the lower board through connector J203.
These signals are labeled LINHP and RINHP.

Two 9-pole passive filters are used for removing frequencies above 18 kHz
fromthe left and right signals before the Ato D conversionto prevent aliasing.
Thefilters are located towards the middle of the lower board and are enclosed
inthe larger green packages (LPF4,5). Three resistors are used in conjuction
with the filters to produce the desired frequency response (Left: R74,78,82;
Right: R59,63,67). Thefilters have an approximate 7dB loss in the passband.

The signals LINHP and RINHP with their respective grounds come from the
upper board to connector J8 on the lower board. LINHP then passes through
R78 to LPF5; RINHP passes through R63 to LPF4. The outputs of the filters
then go into the non-inverting inputs of dual op amp U15.

5-4
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Dual op amp U15, along with its associated components, boosts the high
frequencies before the Ato D conversion. This helps account for the aperture
loss due to the conversion process, and also provides pre-emphasis. The
time constants for this filter are determined by C63, R81 & R83 for the left
channel, and C49, R65 & R66 for the right channel. The gain in this stage is
approximately +8.5 dB at frequencies below 2 kHz.

The pre-emphasis stages are followed by unity gain track/hold circuits. Each
circuit consists of an op amp, two resistors, a capacitor and an analog switch
(Left: U18,R84,R85,C59,U16; Right: U14,R68,R69,C54,U16). The analog
switches are controlled by the HOLD/ signal. When this signal is high, each
circuit “tracks” the input signal level by charging or discharging the capacitor.
When HOLDY is low, the charge on the capacitor “holds” the signal level
constant while the analog to digital conversion takes place.

One of two sampling rates is selected according to the CP-3’s mode of
operation. Ambience, Reverb and Mono Logic modes require 128 program
steps which results in a sampling rate of 36.000 kHz. Panorama and all other
Surround modes use 112 program steps at a sampling rate of 41.143 kHz.
The audio infout program used in the diagnostic mode also runs atthe 41.143
kHz sampling rate. For information about the signals associated with the
conversion process, refer to the timing diagrams located at the beginning of
the schematics section of this manual.

Signals HOLD and HOLD/ control the analog switches (Left: U28; Right: U11)
thatsetupthe DACsforeither Ato D or D to A conversion. These signals come
from the digital board through connector J7 on the lower board. During the A
to D cycle, the track/hold outputs are connected to the feedback resistor
internal to each DAC and the associated op amps (Left: U24; Right: U10) are
set up for 0 volts out.

Ato D conversion is performed by the Lexichip (U30 on the digital board), two
comparators (Left: U19; Right: U4) and two 16-bit DACs (Left: U25; Right:
U12). The left and right DACs’ data bus are signified by LDAC<0:15> and
RDAC<0:15> and come from the digital board via connectors J4, J7 and J17
on the lower board. LDATA and RDATA are the comparators outputs which
leave the lower board at J7. Successive approximation registers (SAR) within
the Lexichip are used to write to the DACs during the Ato D conversion. The
comparator looks at the resultant summation of the input and DAC generated
currents. The Lexichip uses this information to reduce this current to zero by
setting the DAC value through the SAR that complements the input signal
current. This is performed by successively setting each of the 16 bits, starting
with the most significant (MSB), while examining the comparatoroutputto see
if each bit set results in over- or under-compensating for the incoming signal.
If over-compensated, the bit is reset and the next significant bit is tried. If
under-compensated, the bit remains on and the next significant bit is set. The
maximum signal level for the A to D converter is +3 volts peak.

Note that only one side of the dual comparators are used to improve
performance. Additionally, 25C3381 dual NPN transistors (Left: Q7; Right:
Q3) improve performance by acting as current-to-voltage converters for the
comparators’ inputs. Trimpots (Left: R120; Right: R60) have beenincluded in

Pre-emphasis
{Lower Bd.,sheet 2)

Analog to Digital Conversion

(Lower Bd.,sheets 2-5)
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Digital to Analog Conversion

(Lower Bd.,sheets 3-5)

this circuitry to be able to adjust any offsets due to the combination of errors
in the DACs, op amps, comparators and transistors used for the conversion
process. The procedure for adjusting offsets is included in the Performance
Verification and Calibration section of this manual.

The DACs (Left: U25; Right: U12) are time-shared for both Ato D and D to A
conversion cycles. For the D to A cycle, the track/hold outputs are discon-
nected from the DACs by the analog switches (Left: U28; Right: U1 1). These
switches also connect the op amps’ (Left: U24; Right: U10) output to the
DACs’ feedback resistor as well as its inverting input to the DACs’ current
output. The op amps then act as current-to-voltage converters for the digital
code loaded to each DAC. The maximum output level for the D to A
conversion is +3 volts peak, equivalent to the A to D conversion.

Five separate outputs are generated by the Lexichip, two via the left channel
DAC and three via the right channel DAC. The LFrt and RFrt outputs are
typically used for the main Left and Right outputs from the CP-3. The left
channel DAC also produces CTR, the Center Output. The surround outputs,
LSur and RSur, come from the right channel DAC.

The different outputs are created by loading different digital codes from the
Lexichip into the DACs at different times. The signals DEG0/, DEG1/, DEG2/
and DEGS/ control the separate deglitch circuits. These signals originate at
the digital board and come to the lower board.via connector J7. The deglitch
circuitry is located on the lower analog board.,_efAII are unity gain. Left channel
circuitry consists of analog switch U23, dual op amp U22, R110, R115, R119,
R124, C79 and C99. Right channel circuitry includes analog switch U6, dual
op amps U1 and U9, R41, R42, R10, R17, R35, R36, C33, C9 and C14.

Uponthe completion of the Ato D conversion, digital codes are writtento each
DAC by the Lexichip. After allowing 1.3 uS settling time for the DAC and op
amp, DEGO/ goes low. This puts the left and right primary deglitch circuits into
acquire mode by connecting the output of the current-to-voltage op amp to
their respective inputs. These circuits charge their feedback capacitors to the
properlevel. After 2.4 uS (4.1 S for 36 kHz sampling rate), DEGO/ goes high
and the deglitch circuits hold this level for the rest of the D to A conversion as
well as the Ato D cycle. At this time, another set of digital codes are written
to each DAC for the left and right secondary outputs. 1.3 uS is allowed for the
DAC and op amp to settle before DEG1/ and-DEG2/ go low. DEG1/ places
the left secondary deglitch circuit in acquire mode. After 3.7 uS (5.4 uSfor 36
kHz sampling rate), DEG1/ goes high and the signal level is held until DEG1/
goes low in the next D to A cycle. DEG2/ puts the right secondary deglitch
circuitinacquire modefor 1.3 S (2.1 uSfor36 kHz sampling rate). Atthis point,
DEG2/ goes low and this signal level is held until DEG2/ goes highinthe next
Dto Acycle. Upon DEG2/ going low, the Lexichip loads a new digital code to
the right DAC only. After 1.1 S settling time, DEG3/ goes low and the right
tertiary deglitch circuitry acquires the corresponding signal level. 1.3 uS (2.1
uS for 36 kHz sampling rate) later, DEG2/ goes high and the right tertiary
signal level is held until the next D to A cycle.

5-6
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All five deglitched outputs are followed by equivalent de-emphasis and
reconstruction filters. AC coupling capacitors (C74,105,32,1,20) remove any
DC components from the signal before it is filtered. De-emphasis filters
consist of two resistors and a capacitor (LFrt: R107,R108,C77; Ctr:
R117,R118,C104; RFrt: R47,R48,C39; LSur: R7,R16,C6; RSur:
R27,R28,C18). The time constant for the de-emphasis filter is different from
the pre-emphasis to allow compensation for the high frequency aperiure loss
caused by the conversion process.

Each de-emphasis filter is followed by a 7-pole passive 20 kHz low pass filter.
These filters can be found on the lower board in the smaller green packages.
Their function is to smooth out the sample frequency components of the
deglitched signals. Two resistors provide the proper input and output termi-
nation impedances for the filters. A third resistor is necessary for providing a
path between different filter sections. The filter components for the different
outputs are LFrt: LPF6,R106,R104,R97; Cir: LPF7,R116,R123,R125; RFrt:
LPF3,R46,R45,R54; LSur: LPF1,R9,R6,R1; RSur: LPF2,R26,R33,R34. The
low pass filters attenuate a 1 kHz signal by 8 dB.

Our discussion will now concentrate on each set of outputs separately to
avoid confusion and allow for more detailed information.

Atter the 20 kHz low pass filters, the left and right outputs follow identical but
separate paths. A non-inverting stage with a gain of 6.5 dB compensates for
the loss in the filters (Left: U21,R102,R103,C78; Right: U8,R57,R58,C44).
The outputs of these stages (LFrt, RF) leave the lowerboard at J9 and enter
the upper board at J204. Here the signals enter analog switches (Left: U220;
Right: U232) and the re-equalizer filters.

The re-equalizer filters were designed for the CP-3 to meet the requirements
for Home THX Cinema. Their purpose is to roll-off high frequencies to
compensate for the flat response associated with home speakers. Movies are
usually mixed for theatres which use speakers that substantially attenuate
high frequencies. Dual op amp U208 with its associated components acts as
the re-equalizer for the left and right channels. The filter consists of two
sections: an RC section that gives 3 dB attenuation at 15 kHz (Left:
R268,C266; Right: R292,C285), and a bandpass filter (Left:
R211,R212,C206,C215; Right: R228,R229,C234,C241). These sections
together produce a dip of 3 dB at approximately 8 kHz which flattens out to
about 5 dB of attenuation above 10 kHz. In addition, resistor dividers (Left:
R213,R214; Right: R230,R231) maintain a gain of -2 dB at 1 kHz. The left and
right re-eq outputs drive an analog switch (U223). The response of the re-
equalizer is shown in the following figure. An error window of +0.25 dB is
associated with this particular design.

Left and Right Outputs
(Lower Bd,sheets 3,4;
Upper Bd,sheets 2,3)
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L/C/R Re-equalizer
Frequency Response

Gain
-1.00

-2.00

-3.00

-4.00

-5.00

-6.00

10 100 1K 10K 20K
Frequency in Hz

Three SSM2402 analog switches (U220,223,232) are used to choose the
signals that will be routed to the left and right outputs. The choices are the
direct input signals (LINHP, RINHP), the left and right primary processed
outputs (LFrt, RFrt), and the re-equalized primary processed outputs. Two
dual op amps (Left: U219; Right: U231) are configured as summing amps for
the three signals from the switches, thereby allowing any combination of the
signals to be chosen. The switches are closed by a +5 volt control signal and
opened with 0 volts. The control signals (FDIREN, FPROCEN, REQEN) from
the digital board arrive at J208 on the upper board. FDIREN controls the
LINHP and RINHP signals, FPROCEN controls the LFrt and RFrt signals, and
REQEN controls the re-equalized signals. Note that there is no case in any
of the CP-3s operating modes where FPROCEN and REQEN are simultane-
ously enabled.

The summing amps use different input resistor values to help correct gain
imbalances between the direct, processed and re-equalized signals. The
direct signals are boosted by 0.4 dB (R266,290). The processed signals pass
at unity gain (R265,289). The re-equalized signals are boosted 2.9 dB (R267,
R291) to account for the loss through the filters.

The other side of dual op amps U219 and U231 correct the phase inversion
from the summing amps and pass the LFOUT and RFOUT signals at unity
gain. These signals are then fed through AC coupling caps (C216,205) to the
output level adjust MDACs and the RCA jacks (J200) labeled “LEFT” and
“RIGHT” on the rear panel.




CP-3 Service Manual

Theory of
Operation

After passing through its 20 kHz LPF, the Center output (Ctr) is boosted by
8.5 dB through one side of U21. Cir then passes from J9 on the lower board
to J204 on the upper board where it goes to the center channel re-equalizer
circuitry as well as a voltage follower. -

One side of dual op amp U218 is part of the re-equalizer circuitry required for
Home THX Cinema. [A more detailed explanation of the re-equalizer is
contained in the left and right outputs description. lts response is showninthe
precedingfigure.] Here R241, R242, C249 and C251 create a bandpassfilter,
R236 and C238 create a 15 kHz low pass filter, and R243 and R244 act as
a voltage divider. This divider attenuates the signal by approximately 2 dB.
The output of this divider goes to the non-inverting inputs of U218. The other
side of this op amp is set up as a unity gain voitage follower. lts output and the
re-equalizer output go to a single-pole double-throw analog switch (U213).
This switchis controlled by REQEN, a control signal from the digital board that
appears onthe upper board via J208. When REQEN is high the re-equalized
signal is passed through the switch, otherwise the Ctr signal is chosen. The
output of the switch (CTROUT) goes through an AC coupling capacitor
(C243), on to the output level adjust MDAC, and to the RCA jack labeled
“CENTER?” on the rear panel.

The Left and Right Surround channels are typically used for both side and
rear outputs fromthe CP-3. After passing through respective 20 kHz low pass
filters, they enter opposite hon-inverting inputs of a dual op amp (U3). Thisop
amp provides 10.7 dB of gain. In addition, a capacitor in series with a FET
switch to ground (LSur: C2,Q1; RSur: C26,Q4) acts as a pole for the Dolby
B filter. This pole is created by the total resistance of the low pass filter and
its source resistor when the capacitor is shorted to ground through the FET.
The signal DOLBYENY/ signifies that the Dolby B filter is activated when low.
Originating on the digital board, this signal passes through J208 to J204 on
the upper board, to J9 on the lower board. DOLBYEN/ goes to a level shifter
circuit (Q2,R12-R15,C8) through R12. Normally, DOLBYEN/ is high, which
turns off Q2 and puts -15V at its collector and the signal, DOLBYEN, which
turns off the FETs. When Dolby is active, DOLBYEN/ is low, which turns on
Q2, putting DOLBYEN at about +1.5 volts which turns onthe FETs. Because
the Dolby B Noise Reduction filter is dynamic, with its characteristics
changing with signal level, the majority of the filter is created by DSP.

The outputs of U3 (LSur, RSur) pass from J9 on the lower board to J204 on
the upperboard. Here RSEC and RTER go to the surround equalizers as well
as separate voltage dividers (LSur: R297, R298; RSur: R275, R276). The
dividers attenuate the signals by about 4 dB to complement the attenuation
of the surround equalizer filters.

The surround channels have different requirements per the Home THX
Cinema standard. The chief reason for the surround equalizer is to compen-
sate for human hearing which is different for sources coming from the front of
the listener than those from the sides. A secondary reason is to compensate
for the flatness of home speakers, similar to the reasoning behind the re-
equalizers. The surround equalizer acts on frequencies above 1 kHz. It
includes a -5 dB dip at 3.8 kHz, a-2.5 dB peak at 5.5 kHz, and another -5 dB
dip at 6.3 kHz. The surround equalizers include three dual op amps

Center Output
{Lower Bd.,sheet 3;
Upper Bd.,sheets 2,3)

Side and Rear Outputs
(Lower Bd,sheets 4,5;
Upper Bd,sheets 2,4)
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Surround Equalizer
Frequency Response

(U228,229,230) with their associated circuitry. Three bandpass filters are
constructed for each channel of equalization, which include voltage dividers
to determine the proper amount of gain/attenuation. The first stage (U230)
contains a notch filter centered at 6.3 kHz (LSur: R284,R285,C283,C290;
RSur: R311,R312,C303,C307) and a divider with 0.6 dB attenuation (LSur:
R286,R287; RSur: R313,R314). The second stage (U229) includes a filter
with a peak at 5.5 kHz (LSur: R281-R283,C282,0284; RSur: R308-
R310,C302,C306). The third stage (U228) provides a filter with a dip at 3.8
kHz {(LSur: R277,R278,C281,C289; RSur: R304,R305,C301,C305) as well
as a divider with an attenuation of 3.6 dB (LSur: R279,R280; RSur:
R306,R307). Allthree stages add togetherto create the required response for
the surround equalizers, which is shown in the figure below. This particular
filter design has an error band of +1dB.

Gain
dB
-2.00

-4.00 o

-6.00
.............. 100 1 O 1) B 11 44
-8.00

-10.00

......................................................................................

-12.00

10 100 . IK 10K 20K
Frequency in Hz

The outputs of the surround EQs (LSurEQ, RSurEQ) go to separate single-
pole double-throw analog switches (U226,227). U227 selects either LSur or
LSurEQ for the left rear and/or side outputs. U226 selects either RSur or
RSurEQ for the rear and/or side outputs. The signal THXEN, which comes
from the digital board via J208, is used to control the analog switches. When
THXEN is low, LSur/RSur are selected; when THXEN is high LSurEQ/
RSurkQ are selected.

The outputs of the switches go to the output level adjust MDACs and mute
circuitry for the rear channels via AC coupling caps (C276,291). The signals
exitthe rearofthe unit atthe RCA jacks (J205) labeled “REAR”. These signals
also feed another pair of single-pole double-throw analog switches
(U216,222). These switches select either the front processed (LFrt, RFrt) or
rear outputs for the sides. SIDESEL is the control signal for these switches
and comes from the digital board via connector J208. When SIDESEL is high,
LFrt and RFrt are used for the side outputs; with SIDESEL low, the side
outputs will be the same as the rear outputs. The outputs of the side select
switches go via AC coupling caps (C255,265) to the output level adjust
MDACSs and mute circuitry for the side outputs. The side outputs appear atthe
rear of the unit at RCA jacks (J205) labeled “SIDE”.
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All subwoofer circuitry is located on the upper board. The left and right signals
are summedtogether afterthe input level adjust MDACs through R253 (LINB)
and R262 (RINB). Dual op amp (U217) is used for summing the signals and
creating the necessary low pass filter. In addition to left and right, the re-
equalized center signal may also be used for the subwoofer. An analog switch
(U300) controls the summing node for CTREQ at R260. CTREQ is used to
pass the CP-3’s internal noise to the subwoofer during calibration only. The
analog switch is enabled when all inputs are deselected, or logic level low,
which occurs only during calibration. INSELO through INSEL4 are ORed
together (U301) to provide this control.

The subwoofer filter is designed per Home THX Cinema specifications to be
6 dB down at 80 Hz with a 24 dB/octave rolloff. G246, C248, C269 and C270
along with the associated resistors provide the filter characteristics. The
design allows for a error window of +2 dB. The output of U217 (SUBOUT)
passes through an AC coupling cap (C230) to the output level adjust MDAC
and mute circuitry for the subwoofer. The signal goes to an RCA connector
(J200) on the rear panel labeled “SUBWOOFER”".

Gain
dB
12.00

0.00 ............................... EERTY FERY \ IX CERT PR PR PR P PTREREE DR vevedeoederalondent.

-12.00

-24.00

-36.00

-48.00

10 100 1K
Frequency in Hz

Dual MDACs (U201,203,210,211,212,215,221,225) are used with dual op
amps (U200,209,214,224) to provide adjustment of the output levelsfrom +15
dBto -48 dB. Allcomponents are located towards the rear of the upper analog
board. Each dual MDAC is used with one side of a dual op amp in an inverting
amplifier configuration, with one side of the MDAC’s resistor ladder acting as
the input resistor and the other as the feedback resistor. In this configuration,
it is possible to have between +48 dB of gain, as well as muting capability. 18
pF caps (C203,218,231,244,257,268,278,294) are placed in the feedback
loop for compensation.

Both input and output level adjust MDACs share an 8-bit data bus. Their CS
and WR pins are used for addressing the appropriate channel, while A/B
selects the respective side of each dual MDAC. For more information
concerning the addressing of the MDACs, see the Digital Circuit Description.

Subwoofer Output
(Upper Bd.,sheets 1,3)

Subwoofer Output
Frequency Response

Output MDACs
(Upper Bd.,sheets 3,4)
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Output Mute Circuitry
(Lower Bd,sheet 5;
Upper Bd,sheets 3,4)

The muting and protection circuitry is virtually identical for all outputs. A 390
ohm resistor in series with the output of the op amp is followed by a FET
(Q200-207) to ground. Turning this FET on shorts the output signal to ground,
thereby muting the output. The gate of the FET is AC coupled to its drain to
enhance performance for large positive and negative signals. A pair of diodes
back-biased to the voltage rails protect the CP-3 from high voltages due to
improper termination of its outputs. In addition a series capacitor with a
resistor to ground prevent any DC bias from appearing at the CP-3’s outputs.
A 100 ohm series resistor limits the current for the protection diodes, and also
acts as an RFI filter with a 100 pF cap to ground.

The muting FETs are controlled by the signal OUTMUTE which appears on
the opposite side of a 470k resistor in series with the gate. This signal comes
from the lower board via connectors J8 and J203. The output mute drive
circuitry can be found at the right front corner of the lower board.

Upon power up, the gates of the FETs are at 0 volts which means they are on
and the outputs are muted. The emitter of Q5 rises with +15 volt supply
through CR23. Meanwhile, C120 is being charged through current-limiting
resistor R113, and C61 is being charged slowly through R94 and R85. Q5
turns on when the +15 volt supply is approximately 1.5 volts above ground.
The collector voltage (OUTMUTE) foliows the emitter voltage so a positive
voltage is applied to the FETs, which keeps them turned on and the outputs
muted. Eventually, C61 becomes fully charged, which turns Q5 off. At this
point, OUTMUTE goes to -15 volts and turns off the FETs, unmuting the
outputs. R112 and C84 inhibit high frequency transients that may turn off the
FETs while powering up.

When powering down, C61 discharges quickly through CR25 to the falling
+15 volt supply. This turns Q5 on when the supply has dropped about two
volts. Q5's emitter remains positive due to the back-biasing of CR29. Its
collector (OUTMUTE) goes positive which turns the FETs on and mutes the
outputs. OUTMUTE remains positive while C86 discharges through R113,
which keeps the FETs on until the CP-3 is fully powered down.

The muting circuitry may also be controlled by the microprocessor through
MUTE/, which comes from the digital board via connector J7. Assuming the
unit is already powered up, a high level (+5V) MUTE/ will turn Q8 on and Q6
off. As C61 becomes charged, Q5 tumns off. OUTMUTE is pulled to -15 volts
very quickly through R112 which turns off the FETs and unmutes the outputs.
When MUTE/ goes low (0V), Q8 turns off and Q6 turns on. C61 discharges
rapidly through CR26 and Q6, turning Q5 on. OUTMUTE goes positive which
turns on the FETs and mutes the outputs.
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Regulation for the analog power supplies is provided on the lower analog
board for better performance and noise immunity. The unregulated +15 volt
supplies come from the power supply board and enter the lower board at
connector J19. C95 and C101 provide a path for unwanted high frequencies
to returnto the power supply before entering the analogworld. 7815 and 7915
type voltage regulators in TO-220 packages provide the necessary regulation
and protectionfor the analog supplies. They are heat sinkedto the chassis by
a separate piece of aluminum. Capacitors C87, C88, C94 and C96 provide
local filtering while CR29 through CR32 protect the voltage regulators from
high voltage spikes and from becoming reverse-biased. A cable brings the
regulated +15 volt supplies to the upper analog board.

The +15 volt supplies are additionally filtered by 47 uH chokes for the
conversion circuitry (+15VCL, +15VCR). Separate filters are used for the left
and right channels. Some of the analog switches require separate voltage
rails. +5VA is created by a 1N751 zener diode (CR33) with R126 and C106.
it is used by the 74HC4053 and DG444 analog switches. In addition, -3.9VA
is created by a 1N748 zener diode (CR17) and R71, C50 and C52. -3.9 volts
is used by the 74HC4053s. On the upper analog board, +5VB is created by
a 1N751 zener diode (CR204), R217 and C221. +5VB is used for the DG419
analog switches.

Analog Power Supply
(Lower Bd,sheets 2,5;
Upper Bd,sheet 5)
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Digital Circuit
Description

Overview

The CP-3 Digital board contains both digital and video circuitry. Both, there-
fore, will be discussed inthis section. The CP-3 utilizes two Z80 microproces-
sors (Master and Slave) and the Lexichip Digital Signal Processor (DSP) to
perform multiple digital audio effects. These effects are controlied viathe front
panel user interface or the Standard/Expanded remote controls. Each Z80
processor has it own support circuitry, data and address busses. Although
each processor is capable of running independently, the Slave is dependent
onthe Master Z80 to load programs into the Slave RAM. The Master also has
control over the Slave’s RESET/ signal. In addition to accessing Slave (or
Shared) RAM, the Master Z80 can access the Lexichip Writable Control Store
(WCS) through the Master/Slave interface. The Slave processor can access
only the Slave RAM and the Lexichip. A block diagram of the CP-3 digital
circuitry is shown below.

CP-3 Digital Circuitry Block Diagram

IR
Decoder

Video
Circuitry

LCD

Front
Panel

Master
RAM

ROM

Master
Z80

Signal
Routing
Control Upper
Analog
Level |—pp»i Board
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During normal operation, sampled audio is converted into digital data by
successive approximation A/D converters. Digital effects processing is per-
formed by the Lexichip under the control of both Master and Slave Z80
processors. The Lexichip controls not only the effects processing, butalsothe
Analog-to-Digital and Digital-to-Analog conversions. The Master Z80, which
handles all operator /O and housekeeping functions, is able to pass DSP
control information to the other two processors. The Slave Z80 is dedicated
to the task of controlling the Lexichip and is, therefore, used to perform any
DSP control functions which require precise timing.

The CP-3 Digital board has four layers, with +5V and GND on the internal two
layers. On-Screen Display (OSD) video circuitry is also located on the Digital
board (adjacent to the rear panel). To prevent the introduction of noise to the
video signal from the digital circuitry, power to the video circuitry is fed directly
from a Power Supply board via ferrite beads to the video circuitry.

Uniess otherwise noted, all schematic references in this section refer to
SCHEM DIGITAL BD,CP-3 sheets 1-7, 060-08135, included in the last
section of this manual. Sheet number and location of areas of interest within
the schematic are referenced parenthetically where appropriate.

The Master Z80 (U24, 1/D7) handles basic system control and user /O Master Z80
operation. It can write program code and data directly to the Slave Program

RAM (U35, 3/D4) and to the Lexichip WCS (U30, 4/B7) via the Slave (shared)

780 bus and the Master / Slave interface. The Master Z80 controls:

» User data input from the front panel or from either of the two remote
controls

LCD, Video Overlay and LED operations

Volume control

Audio- and video signal paths

Audio muting hardware

Maintenance of non-volatile, user-controlled registers

Loading and manipulation of Slave processor program code and data

» Control of Slave processor reset

+ Processing data and instructions to and from the Lexichip

Master Z80 Addressing

The Master Z80 can access up to 64K of memory. It can also access other
peripherals in /O mode. The Master Z80 addressing organization is shown
in the following tables; decoding will be discussed in later sections.

Slave/Master
Address (hex) Size Signal Description Sharing
0000 - CFFF 52K ROM/ ROM select No
D000 - D3FF 1K MDAC/ MDACs + Audio routing select No
D400 - D7FF 1K LEX/ Master access to Lexichip Yes
D800 - DFFF 2K N/A Not used N/A
EQQOQ - EFFF 4K SLVRAM/ Master access to Slave RAM Yes
FOQO - FFFF 4K RAM/ Master RAM No

Master Z80 memory addressing
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Address (hex) Signal Description
00 ROWSEL Front panel LED Row Select write port
01 COLSEL Front panel LED Column Select write port
02 KEYSTAT/ Front panel switch read port
03 CONTRAST/ LCD Contrast control write port
04 VIDEO/ Video overlay data & control write port
05 MSYNC/ Master/Slave Synchronization write port
07 IRD/ Infrared remote read port
06 LCDEN/ Write to LCD instruction register
16 LCDEN/ Read LCD instruction register
OE LCDEN/ Write to L.CD character register
1E LCDEN/ Read LCD character register

Master Z80 I/O addressing

System Reset

The reset circuitry insures proper operation of the CP-3 during power up and
down by holding the reset signals low while the power rails are stabilizing.
There are three different reset signals generated on the Digital board: LRST/
, ZRST/ and SRST/.

LRST/ and ZRST/ are generated by the SYSTEM RESET circuitry (1/A7), of
which there are currently two versions. On Digital boards marked rev 3 (or
lower), reset is triggered by the regulated +5 V. On boards higher then rev 3,
reset is triggered by the Power Fail (PFAIL/) signal generated by the Power
Supply board .

LRST/ (Lexichip reset) is generated by two inverting Schmitt Triggers (U39,
74HC14), R69 and C65 (1/A6-8). During power up C65 starts charging
through R69. LRST/ will be kept low until C65 reaches the triggering level of
74HC14 (U39). Where PFAIL/ triggers reset, C65 is discharged rapidly
through CR16 at power downto ensure that the reset signal is asserted before
the +5 V rails go out of regulation.

ZRST/ (Z80 reset) is the main reset signal. This signal initializes the majority
of the system. ZRST/ resets the Master Z80 and clears the output ports. To
prevent the system from booting during Lexichip initialization, ZRST/ is
delayed by R65 and C57 during power up until LRST/. Where PFAIL/ triggers
reset, CR17 ensures rapid discharging of C57 during power down , assuring
rapid ZRST/ assertion .

SRST/ (Slave Reset) is generated at the LCD Contrast port (U37, 2/C4) and
controlled by the Master Z80. U37, which is a D Flip-Flop with Clear
(74HC174), is cleared during power up by ZRST/. This means the Slave Z80
willbe in a reset state until the Master 280 removes the SRST/signal. The port
is 1/0 mapped at address 03H. MDB5 controls the SRST/ signal. (See Front
Panel Liquid Crystal Display (LCD).
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The ROM (U25 1/D6) is a 64K EPROM (27C512) connectedto the MasterZ80 ROM

bus and allocated the address space 0000H -CFFFH. The ROM cannot be
accessed by the Slave Z80. Decoding for the ROM/ signal is done by U13 (1/
B7) — a GAL16V8.

The CP-3 System code is located at ROM address 0000 - CFFFH, with the
exception of the space between C000 and CO8FH which is allocated to
diagnostic RESET-, INT- and NMI- vectors.(See Diagnostics.)

The Diagnostic code is located at D000 - FFFFH. Because this space is
allocated to other parts of the system, two jumpers, W1 and W2, (1/D6) have
been added. Removing these two jumpers disconnects the ROM’s two most
significant address bits (A14 and A15) from the Master Z80 address bus.
When the jumpers are removed, these two bits are pulled high through R43
and R45, allowing the Master Z80 to access the remaining physical ROM
address space (C000 to FFFFH) as address 0000 - 3FFFH. Itis important to
note that C000 - CFFFH is overlapped. Asthis area is dedicated to the System
code, the virtual address space for the Diagnostic code is 1000 - 3FFFH.
Other addressing is unaffected as the jumpers affect only the ROM.

CP-3 ROM Address Space

W1 and W2 IN 64K ROM W1 and W2 OUT
— OOOOH Virtual addressing

52K —

L COOOH 0000H
DO0OH - 1000H_:l_4K
il o
FOOOH 7 //
FFFFH 2

3FFFH—

Jumpers W1 and W2 IN. System ROM space.

Jumpers W1 and W2 IN or OUT. Overlapping
ROM space allocated for system code and
diagnostic reset and interrupt vectors.

F77] Jumpers Wi and W2 OUT. Diagnostic code
ROM space.

This figure shows how the physi-
cal ROM space is split between
the Diagnostic and System code.
Shared space is used by the
System code, except C000 -
CO08FH which is reserved for Di-
agnostic code Reset- and Inter-
rupt- vectors.
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Master RAM

Memory Battery Backup

Master RAM Protect

IR Remote Control

The Master RAM is an 8K low power 6264 CMOS RAM (U33, 1/D4), used for
system variables and stack pointers. To allow more ROM space, only 4K of
the 8K are accessible by the Master Z80. The Master RAM Address space
(FOOO - FFFFH) can only be accessed by the Master Z80. Battery backup
circuitry provides protection of non-volatile data in the Master RAM when the
CP-3 is powered down. Decoding for the RAM/ signal is done by U13 —a
GAL16V8.

The battery backup circuitry (1/D2-4), transistor Q10, diodes CR8, CRS9, .
CR12 andbattery BAT1, provide protection of the non-volatile memory (U33,
Master RAM). When the regulated 5V supply drops below a certain level Q10
turns off to allow battery BAT1 to provide backup power to the Master RAM.
Zener diode CR8 (3.9V 1N748) sets the limit at which Q10 turns off. Schottky
diodes CR9 and CR12 prevent current from flowing the wrong way. R83
provides extra protection for the battery in the event of CR12 malfunction.

The Memory protect circuitry (1/A5-A4) is designed to protect the data in the
Master RAM (U33), during power up or down cycles by pulling down the CE2
pin on U33 to disable the chip. This circuitry is controlled by two signals,
ZRST/ (1/A6) and PFAIL/ (Schem 060-08142 Power Supply 1/A3). ZRST/ is
the power on/off reset signal and PFAIL/ is generated on the Power Supply
board when power failure is detected. The protect circuitry consists primarily
of transistors Q9, Q11, Q12 , a few resistors and one capacitor (C63). It
functions somewhat like a two-input AND gate.

During power up, ZRST/ stays low until the +5V rails stabilize. While ZRST/
is low, Q9 is off. This turns Q11 off, causing the output, PROT/, to go low. This
means that PROT/ stays active low as long as ZRST/ is active low. Normally,
PFAIL/ goes high very early during power up, turning on Q12. When the
Power Fail circuitry detects power failure PFAIL/ goes low, turning off Q12
and causing PROT/ to go low as C63 discharges through Q11 and R67.

The PROT/ signal(1/A2) also goes to the video section (6/D8, 5/D8), where
it determines whether the incoming video signal goes to the video circuitry or
is hard wired straight to the video output. (See On-Screen Video Display for
more information.)

The InfraRed (IR) decoder circuitry (2/C5-7) receives a serial bit stream from

Circuitry the front panel IR detector. The actual decoding is done by U23 (2/C7) —a

Sharp LU59002 which converts the serial bit stream to parallel data. The
decoder is connected to the Master Z80 data bus through the IR Buffer (U31,
2/C6) — a 74HC541 Octal Tri State Buffer.
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The decoding for the IRD/ select signal is done by U15 (1/B7) —a 74HC138
3-to-8 Line Decoder. The IORQ/ and M1/ signals, in association with
MADR<1:3>, determine the decoding. IRD/willgo active low whenthe Master
Z80 performs an I/0 request to address 07H. Inthat case, the IR Butfer (U31,
2/C6) opens to allow the Master Z80 access to the parallel data from the IR
decoder. The following table shows the functionality of the data bits in the IR
remote read port.

IR Decoder Interface

Data bit Signal Function Active state
MDB<0:5> PD<0:5> Encoded IR remote buttons Button dependent
MDB6 PD6+PD7/ IR CP-3 code detect 0
MDB7 VIDDET Video input detect 1
IR Remote Control port data bits
The IR Receiver Interrupt Timer circuitry (2/D6-D4) generates the interrupt IR Receiver

pulses (INT/, 2/D3) for the Master Z80. The INT/ signal is connected to the
Master Z80 Interrupt.

This circuitry is driven by the Lexichip Word Clock signal (WC/, 4/A2). WC/is
a pulse signal which appears at the same frequency as the sampling rate for
the audio signal. The frequency of the WC/ signal will, therefore, vary
depending on which program the CP-3 is running. All of the Ambience and
Reverb programs and the Surround program: Mono Logic run at a 36 KHz
sample rate. The Panorama programs and the remaining Surround programs
run at a 41.143 kHz sampling rate. WC/ is run through U41 (2/D6), which is
a 74HC393 dual 4-bit binary counter. There, the frequency is divided by 128,
resulting in an INT/ signal frequency of 281.25 Hz (3.56 ms), or 321.43 Hz
(3.11 ms) ,depending on which program is running. After the frequency
division the signal has 50% duty cycle. The signal is then sent through pulse
shaping circuitry (C66, R70, R80, CR15 and U39; 2/D4) which shortens the
INT/ pulse width.

we/ .. T, Tine.

| : !
Qc |

1 1 i

U39 pin3 —r\ — \ v r\

: i 1

1 1 I

1 ] t

I 1 ]

I 1 1

t 1 1
INT/ —U U “

Interrupt Timer

Signals associated with the
IR Receiver Interrupt Timer
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IR Decoder Clock The clock signal, IRCLK (3/B5) for the IR decoder chip (U23), is generated by

U16 (3/B5) —a 16V8 GAL. Thisis done by using the ZCLK signal and dividing
it by 10, which results in IRCLK frequency of 461 KHz.

rduipigipigigigigipgipEpEpipEpEpEpE RN NE
F3 T I J L1 1 L LI bt _J 1
S e B ——
IRCLK | | 1 |
SR e B —

IR Decoder

IR Receiver

IR Remote Controls

The CP-3 Infrared remote control system uses the Pulse Position Modulation
(PPM) system for 15-bit serial signals.

The IR decoder (U23) receives coded 15-bit data from the IR receiver. The
15-bit data can be considered as having 5 sections: system address, data
code, data expansion bits, mask bit and data judging bit.

The IR detecting unit inthe CP-3 is a SHARP GP1U521 X with band pass filter
for 38 kHz located on the Front Panel pc board . This detector senses
modulated signals fromthe IR remote controls and converts theminto a serial
bit stream.

The CP-3 utilizes two remote controls: the Expanded remote for setting up
and adjusting the system, and the Standard remote for simple daily operation.

Although these remotes differ in appearance (see Owner’s Manual) they are
built with identical circuitry and they both send the same code, with the
exception of the codes for ON/OFF. The CP-3 system software differentiates
the two remotes by sensing which remote is used to turn the CP-3 on.
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The MDAC (Multiplying Digital Analog Converter) interface (1/B4) consists of
an Octal Tri-State Buffer (U2, 74HC541), a 3-8 Line Decoder (U12,
74HC138), two OR gates (U14, 74HC32) and an inverter. This interface
enables the Master Z80 to write data to the MDACs located on the upper
analog board. By writing different values to the MDACs the Master Z80 is able
to control the level of the incoming and outgoing processed audio signals.

The MDAC/ enable signal is generated by U13 (1/B7) — a 16V8 GAL. It
activates the MDAC Gain Buffer (U2, 1/B3), thereby giving the Master Z80
access to the MDAC data bus. The MDAC/ signal, in conjunction with MWR/
and MADR<0:4>, determine which MDAC is written to.

The A/BSEL signal is generated by the MDAC/ signal and MADRO by ORing
them together with an OR gate (U14, 1/C3). It selects which MDAC, A or B,
within each MDAC chip (AD7628) is written to. A/BSEL active low selects the
A MDAC. The LEFT/ and RIGHT/ (sometimes called LEFT) signals are
generated by ORing (U14), the MDAC/ and MADR1 signals. The RIGHT/
signal is the LEFT/ signal inverted by U4 (1/C3). These signals generally
select the left or right audio channels. The left and right input MDACs are
selected together (their CS/ signal is permanently tied low). The center and
subwoofer channels are selected by LEFT/ and RIGHT/, respectively. The
NWR/, CTRWR/, FWR/, SWR/, and RWR/ signals are generated by U12 (1/
B3), which is a 3-8 Line Decoder.

MADR<0:4>

A4 A3 A2 A1 AO ADDRESS DESCRIPTION
00010 D002H Left and Right inputs A MDACs
00011 DO0O3H Left and Right inputs B MDACs
00100 D004H Center AMDAC
00101 DOO5H Center B MDAC
00110 D00O6H Subwoofer A MDAC
00111 DO0O7H Subwoofer B MDAC
01000 DOosH Left Front A MDAC
01001 DOOgH Left Front B MDAC
01010 DOOAH Right Front A MDAC
01011 DOOBH Right Front B MDAC
01100 DOOCH Left Side A MDAC
01101 DOODH Left Side B MDAC
01110 DOOEH Right Side A MDAC
01111 DOOFH Right Side B MDAC
10000 DO10H Left Rear AMDAC
10001 DO11H Left Rear B MDAC
10010 DO12H Right Rear A MDAC
10011 D0O13H Right Rear B MDAC
11011 D01BH Routing Register 1
11111 DO1FH Routing Register 2

MDAC and Routing Register addresses.

MDAC Interface

MDAC Decoding
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The MDAC Data Bus The MDAC data bus is buffered by U2 (1/B3) ,which is an Octal Tri-State

Audio Routing Control

Buffer (74HC541) activated by the MDAC/ signal. Both the MDAC data bus
and control bus (called GAIN on the schematics) have series 120Q resistors
on the Digital board (RP7 and RP8, 7/D3) and pull-up resistors on the upper
Analog board. The control bus has 4.7K pull-up resistors (RP2, schem. 060-
08127) except INWR/. INWR/ and the data bus have 10k pull-up resistors
(RP1, schem. 060-08127).

The routing control signals steer the audio signal through the desired path in
the analog circuitry. (See Analog Circuit Description.) The routing select
signals, ROUT1 and ROUT2, are generated by U12 (1/B4). These signals
trigger a Quad D Flip-Flop (U7, 2/B7, 74HC175) and an Octal D Flip-Flop (U3,
2/A7, 74HC273), which latch the selected routing.

Routing Signals
Routing control is implemented through two registers, ROUT1 and ROUT2
(Rout Control Latch). The ROUT1 register (U3) controls:

« Audio and video input selection (INSEL<0:3>).

« Enabling/Disabling of the Dolby filter for the rear channels (DOLBYEN/).

« Enabling/Disabling of the input high-pass filter (HPEN/).

« Enabling/Disabling of the output mute circuitry (MUTE/).

- Enabling/Disabling of the front processed audio signal to the main front
channel outputs (FPROCEN).

Data bit Signal Source
MDB<0:7> hame location Function Active state
0 INSELO 2/A6 Input #1 select 1
1 INSEL1 2/A6 Input #2 select 1
2 INSEL2 2/A6 Input #3 select 1
3 INSEL3 2/A6 input #4 select 1
4 DOLBYEN/ 2/A6 Enable dolby lo-pass filter 0
5 HPEN/ 2/A6 Enable input hi-pass filter 0
6 MUTE/ 2/A6 Mutes all outputs. (-40 dB) 0
7 FPROCEN 2/A6 Enable processed, non-THX 1

filtered outputs to front
ouiputs

ROUTT register bit functionality and active states.
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The ROUT2 register is implemented with a Quad D - Flip-Flop (U7) and a
“NOR" gate (U5 + U4, 2/A5-6). This “NOR” gate is used to generate REQEN,
which routes the audio signal through the front Re-EQ filters. The REQEN
signal is a combination of the THXEN/ signal (ROUT2 register) and the
FPROCEN signal (ROUT1 register). FDIREN enables/disables the direct
audio signal path from the inputs to the front outputs. SIDESEL selects
whether the audio signal going to the side outputs originates from the front
processed signal path or fromthe rear signal path (afterthe SURROUND-EQ
filters). THXEN selects whether or not the front processed audio signal (see
REQEN description above) goes through the front Re-EQ filters. THXEN also
enables/disables the rear channel SURROUND-EQ filters.

IRRST is a reset signal for the IR decoder chip.

Signal Source Data bit
name location MDB<0:3> Active state

Function

IRRST 2/B7 0 1 (inv. output)
THXEN 2/B6 1 1
THXEN/ 2/B6 1 0 (inv. output)
SIDESEL 2/B6 2 1 = front
0 =rear
(inv. output)
FDIREN 2/B6 3 1 (inv. output)
REQEN 2/A6 1 NOR (7 1 (THXEN/ =0
ROUT1 reg) FPROCEN = 0)

Reset IR Remote decoder.

Enable Surround EQ filters.

Used to generate REQEN

Side source, front or rear
processed

Enable dry signal to front.
Enable front EQ filters.

ROUTZ2 register data bits and their active state

5-23



Theory of
Operation

Lexicon

Slave Z80 Circuitry

Slave 280 Decoding

The CP-3’s two Z80 CPUs can perform independently, or their operation can
be synchronized. One Z80 has been designated as the Master (U24, 1/D7)
and has full control over the Slave Z80 (U34, 3/D5) via the Slave Reset
circuitry and the Master Slave interface. The Slave Z80 is dedicated to
controlling Lexichip operation and must rely on the Master Z80 to load
programs to its static 8K Slave RAM (U35, 6264, 3/D3). The Slave Z80 data
bus (SDB<0:7>) has direct access to the Slave RAM and the Lexichip WCS.
The Slave address bus goes through the Dual Bus Interface, which consists
of four Quad 2-Input Multiplexers (U26 - U29, 74AC157, 3/A4-7). These
multiplexers are normally switched in such away that the Slave address bus
is always connected to the Slave RAM and the Lexichip. When the Master
requires access to the Slave RAM, the multiplexers change state to connect
the Master Z80 address bus to the Shared Bus. As access is available only
when the Slave Z80 is going through a refresh cycle, no data bus switching
is necessary. The Slave Z80 data lines are Tri-Stated during the refresh
period.

The DWR/, DRD/ and DADR<0:13> signals are shared by the Master Z80and
the Slave 780, depending on which has access to the Slave RAM or the
Lexichip. The SWAIT/ signal is generated by the Lexichip and is used to
synchronize the Slave Z80 to the audio processing cycle within the Lexichip.

As the Slave Z80 can access only the Slave RAM and the Lexichip, the
decoding is very simple. Basically, SADR13 low selects Slave RAM;
SADR13 high selects the Lexichip. SMREQ/ must also be low and, to prevent
conflict between the Master Z80 and the Slave Z80, ACC/ signal must also be
high. Slave decoding is performed by the same GAL16V8 (U13, 1/B7) as
Master decoding.

Address (hex) Size Signal Description Slave/Master Sharing
0000 - 1FFF 8K SLVRAM/ Slave RAM select | Yes 0000-0FFFH
2000 - 23FF 1K LEX/ Slave Lexichip select  Yes

Slave Z80 addressing

Master Z80 Access
to Slave Z80 Circuitry

in order to access Slave RAM and the Lexichip (U30) WCS, the Master Z80
loads program code from the ROM to the Slave RAM and the Lexichip. The
Master Z80 can access Slave circuitry only when:

1. Slave Z80 is in Reset,
2. Slave Z80 is in the last two clock periods of an instruction fetch
operation. (Refresh period)

The Master Z80 accesses the Slave Z80 via the Dual Bus Interface and the
Master Buffer (U26-U29, U36) and two PLDs (U13 and U16, GAL16V8, 1/B7
and 3/B5). The Slave Z80 has always full access to Slave RAM and the
Lexichip (U30) and does not go in to a wait state while the Master 280 is
accessing the Slave RAM or the Lexichip. (The Slave Z80 will only go into a
wait state if the Lexichip is told to activate SWAIT/ to synchronize the Slave
Z80 and the Lexichip. ) As the Slave RAM used by the Slave Z80 does not
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require refreshing, the Master Z80 utilizes the Slave Z80’s refresh period (two
clock cycles during every instruction fetch) to access Slave memory. If the
Slave Z80 is in Reset mode, the Master gains immediate access to the Slave
bus. Synchronization of timing and handling of access signaling for the Slave
bus is performed by PLDs U13 and U16.

CP-3 Master/Slave Interface

Decoding
MWAIT/ U13

ACC/
Dual Bus
Master r.l nieriacie.l Slave
Address Bus NO NC Address Bus

Master Slave
Z80 Z80
Master "
Data Bus > —id |
| 1
L. .No_l
Master
Buffer
Slave (Shared)
\ 4 Address Bus
* Slave (Shared) Data Bus

v

Lexichip

MSREQ/  Master Z80 requests Slave bus access.

Slave bus is available. No wait signal is necessary if the
Slave Z80 is in Reset.

signal and the Master Z80 gains access to the Slave bus.

vy

Slave
RAM

MWAIT/ Decoding circuitry returns a wait signal to the Master Z80 until

ACC/ Decoding circuitry asserts the Access signal, removes the wait
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Access Decoding

SLVRAM/ and LEX/ are generated by the Master Siave decoder (U13). These
signals are activated for either processor to access Slave RAM or the
Lexichip. When access to the shared Slave bus is required by the Master Z80,
the Master Decoder (U13) pulls MSREQ/ low. Then the Slave Decoder (U16)
asserts ACC/ to give the Master Z80 access. Assertion of ACC/ by the slave
decoder is as follows:

If SRST/ is asserted (Slave Z80 in Reset mode), ACC/ is activated immedi-
ately.

If the Slave Z80 is running, ACC/ will not be asserted until the Slave Z80
reaches its refresh cycle.

When ACC/ cannot be activated, the Slave decoder will assert MWAIT/ and
X number of W-states will be added to the Master Z80 Memory Read or Write
cycles. When the Slave Z80 refresh period is over, MWAIT/ is released and
ACC/ is asserted.

Slave Reset Access

ZCLK —-+ +
SRST/ “A
B D
MSREQ/ L j S
E
ACC/ e C E gl

A Slave Z80 reset signal is active (low).

B Master Z80 requests access to Slave
Bus by asserting MSREQ/

C On rising edge of ZCLK, ACC/ is
asserted, allowing Master Z80 ac-
cess to Slave Bus.

D After read/write operation is per-
formed, MSREQY is de-activated.

E On rising edge of ZCLK, ACC/ is de-
activated and bus is returned to Slave
Z80.

When ACC/ is asserted:

« Multiplexers U26 - U29 switch state and the Master Z80 address bus is
connected to the shared (slave) address bus.

« Master Buffer U36 is turned on (remember Slave Z80 data bus is Tri-
Stated during the refresh period) and Master Z80 data bus is connected to
the Slave Z80 data bus. MRD/ signal controls the direction of data flow

through the buffer.
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Slave Refresh Access

| €—FETCH—p|€—REFRESH—P|
| st1 | st2 | st | sm |

ZCLK |
A Foi §
MSREQ/ el LA v At STV NN NG /i
B-“"'\_‘_ e Sl Tl adie Sl e Sl A -""i K E

MWAIT/ S SRARRARRARRRNN S W S
c i §
SM1 L U E
 H |
SRD  \ /\ Ko !
;| E

ACC/ e AL
E a

SDB<0:7> . = J—
L J i

DADR<0:13> 4 E i >—
—— G —P

A The Master Z80 requests Slave ac-
cess by asserting MSREQ/

B MWAIT/ is asserted to keep the
Master Z80 in a wait state until the
Refresh window occurs

C SMi/indicates Slave Z80 Instruction
Fetch period

D Slavereads instruction code from the
Slave Data Bus

E Slave Z80 places the contents of the
program counter on the Slave
(Shared) Address Bus

If MSREQY is asserted during the sec-
ond T state of Instruction Fetch period
(SM1/), the Master Z80 is in sync with
the Slave Z80 Refresh period, andno
wait states will occur

G The Refresh access window ocurs for

the last two T states during a Slave
280 Instruction Fetch cycle.

H SMi/and SRD/ switch to highandac-

tivate the ACC/ signal

The ACC/ signal is asserted, and the
Master Z80 gains access to the Slave
(Shared) Bus (J)

J  During this Refresh period, the Slave
280 data lines are placedinahighim-
pedance state. The Master Z80 is
then allowed access to the data bus
for a read or write operation.

K MWAIT/ goes low forthe 4th T state of
the Slave Instruction Fetch period. If
the Master Z80 has already gained
access to the Slave bus at this point,
this MWAIT/ will be ignored. If
MSREQ is activated just after D, this
wait signal will be acknowledged, and
the Master Processor will insert waits
until the next Refresh period.

L At the end of the Slave Refresh Ac-
cess, ACC/ is returned to a logical
high, which removes Master Z80 from
the Slave Bus.
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Master and Slave Z80
Synchronizing

The CP-3's audio signal processing algorithms require the Slave and Master
Z80s to synchronize with the Lexichip. The Slave Z80 is synchronized to the
Lexichip by instructing the Lexichip to pull SWAIT/ low. SWAIT/ stays low until
the Word Clock (WC/, 4/A7) signal goes low. (WC/ is a clock reference signal
generated by the Lexichip to indicate the beginning of a A/D conversion
cycle.) Synchronization of the Master Z80 to the Lexichip is done by the
Master itself writing any data to the MSYNC/ port (I/0 address 05). When this
is done, the Slave decoder (U16) asserts MWAIT/ and X number of wait states
are addedtothe Master Z80 cycle, untilthe Lexichip generates WC/. Because
the duration of the WC/ pulse is too short for the slave decoder, it is extended
to become WCE/ by CR2, R30 and C34 (3/B6 - C7).

MSYNC Signaling
el el e | | | |
ZCLK L//_J $ 9E
A B
MSYNC/ ) i /S
1 -
T B %
MWAIT/ L — %z D
we/ —/ar BN §
13
y :
WCE/ Trg e

A  MSYNC/ is asserted during a Master
Z80 1/O write operation.

B As a result of MSYNC/ input, Slave
Decoder asserts MWAIT/ until WCE/
is assented.

C WC/ is asserted and is extended to E On rising edge of ZCLK, Master Z80
produce WCE sees MWAIT/ removed and finishes
D On rising edge of ZCLK, Slave De- the instruction.
coder, seeing WCE/ active, removes % One wait state is assserted automati-
MWAIT/ signal. cally by Z80 during I/O operations.
Additional wait states ocur if MWAIT/
is asserted.
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The Lexichip (U30, 4/A6-C7) performs most of the digital effects processing Lexichip Digital
calculations for the CP-3. 1t receives instructions from its internal program  Signal Processor

RAM, referred to as the Writable Control Store (WCS). Address, data and
control lines for the WCS are shared by the Slave and Master Z80s. This
allows both Slave and Master Z80 processors to load audio effects programs
into the Lexichip, monitor status of audio data, and synchronously change
program parameter values inthe audio programs. Both Master and Slave Z80
processors treat the 768 bytes of WCS as static RAM.

An internal crystal oscillator driver circuit drives a 18.432 MHz crystal
mounted across pins 75 and 76 on the Lexichip. Internal Lexichip circuitry
divides this clock frequency down by four to provide the 4.608 MHz ZCLK
which is used by the Z80 processors.

WC/ isused as a clock reference by the CP-3. It operates at 36 kHz or41.143
kHz frequency depending on which program the CP-3 is running. It is utilized
by the IR Receiver Interrupt Timer circuitry, as well as by the Slave decoding
circuitry, to synchronize the Master processor to DSP operations.

The Lexichip generates numerous clock signals for controlling the A/D and D/
A conversion. A list of these signals can be found at the end of this chapter.

Two additional DEG/ signals have been created outside of the Lexichip by
using two D Flip-Flops (U6, 74HC74, 4/C4) one inverter (U4, 74HC04, 4/C5)
and two OR gates (U5, 74HC32, 4/C3). Schem. Timing Diagram (060-08839
and 060-08840) at the end of this manual, show the deglitch timing.

The Lexichip has 64K of 20-bit DRAM for its use when running the DSP
algorithms. Five 64K x 4-bit dynamic RAM ICs (U18 - U22, 4464, 4/D3-D8) are
provided for specific Lexichip usage. DRAM read, write and refresh functions
are performed by dedicated set of address and control lines and a 20-bit data
bus provided by the Lexichip.

Internal control logic circuitry enables the Lexichip to command complete
control over external DAC functionality with minimal external circuitry. Four
external 8-bit latches (U8 - U11, 4/A3 - B5) are used to latch 16-bit data out
to the DAC viathe DRAM data bus. Two latches are used per “left” and “right”
side. CCLKO and CCLK1 are used to clock data into these latches.

Lexichip Clock Signals

DRAM Audio Memory

Conversion Latches
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On-Screen Video Display The CP-3is equipped with On-Screen Display (OSD) capability in addition to

the front panel display. With the video signal routed throughthe CP-3, the user
can display full menu options on a TV screen at any time. Not only does this
make it easier for the user to interact with the system, but it allows the video
source to be changed when the audio source is changed.

Note: The CP-3 video circuitry is designed for NTSC “M” composite video signals
(used in USA, Canada and Japan). The video circuitry is capable of superimposing
text onto the incoming video signal; it is also capable of generating its own blue
background in the absence of an incoming video signal. Even though the video
circuitry is designed for NTSC signals, it can synchronize to incoming PAL (used
in Europe) and SECAM (used in France and former USSR) composite video signals
and overlay text on the picture. In doing this, however, the text will lose sharpness,
especially in SECAM. The quality of the PAL/SECAM video signal should not be
affected any more than the quality of an NTSC signal. Therefore, a user should feel
confident in using the CP-3 video circuitry for switching between different PAL/
SECAM type sources. The video circuitry can not generate its own PAL/SECAM
biue background signal in the absence of incoming video signal.

The OSD video circuitry is located on the digital board closest to the rear
panel. Its power supply is routed separately from the Power Supply board to
minimize the introduction of noise from the digital circuitry. To further
decrease the noise generated by the digital circuitry, the +5 V rails and GND
are filtered by FB4 (6/A3), FB5 (6/B8) C33 and C32 (6/B8). Mixing is
performed primarily by two video chips: NJM2217 (U1, 6/A7,) which separate
the synchronization signals from the incoming video signal and by
MB88324A-K1 (U32, 6/A4), which superimposes text onto the incoming video
signal. The Master Z80 is responsible for controlling the text overlay chip
(U32).

There are currently two versions of the video circuitry. The versionthat is used
on Digital boards up to Revision 3, is on sheet 5 on the schematics. The
version used on boards with a higher Rev than 3, is located on sheet 6. The
differences between versions are mainly in resistor and capacitor values
except for the clamping circuitry (5/C3-4), which has been replaced on the
newerversionby a built-in clamper (U1 pin21). The circuitry description below
refers primarily to sheet 6. The circuitry consists of seven major blocks:

Input Switching

Gain stage (Pre amplifier)

Buffer

Character overlay circuitry

Horizontal and Vertical sync. separator
Video detect circuitry

Qutput buffer
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CP-3 Video Circuitry Block Diagram

INSEL 1
INSEL 2
INSEL 3

to MZ80

Input 1 @— Input

Select PROT
Input 2 @- <

Input 3 D
npu ©— L Buffer

Overlay

Sync ‘——-PHSYNC Cireuitry 4_\/2/’&__
Separation VSYNC»

Video (€—
Detect VIDDET

Outpu
Buffer (@) Output

The interface between the Master Z80 and the Video Overlay circuitry  Video Overlay Interface
consists mainly of U40 (2/A5, GAL16V8) and U38 (2/B5, 74HC165, 8-bit
parallel-to-serial Shift Register). U40 generates the clock and select signals
necessary to control the parallel-to-serial conversion and data transfer to the

overlay chip (U32).
VIDEO/ | | ::
ves: | '
SCLK | | | l | J-: | l____]
VCLK ] I I | | Lis | l |
DATA }( DATA BIT O X DATA BIT 1 X DATABIT 2 )< D, 4 DATABIT 7 X:
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Input Switching

Pre Amplifier

Synchronizing
Signal Separation

Input composite video signals can be accepted from three different devices
via three switchable input jacks. These inputs are numbered 1-3 and are
configured in such a way that they change with the audio inputs. There are
four audio inputs versus three video inputs. Audio inputs 1-3 relate to the
corresponding video inputs. If audio input 4 is selected, video input 1 is
selected by default. If the CP-3 is turned off via the rear panel power switch,
the input switches will automatically bypass the CP-3 video circuitry and
connect video input 1 to the output. In this case, there is no 75Q termination
within the CP-3. PROT/ (1/A5) ensures proper behavior of the relays during
power on and off. Q2, Q5, Q8 act as drivers for the relays. '

During Output Level Adjustment (when the CP-3 is generating its internal
noise signal), all inputs are deselected. Inthis state, the CP-3willnot pass any
video and will automatically generate its own blue background.

After the video signal has gone through the input switches, it enters the pre-
amplifying stage (Q3, Q4, 6/C4-D5) which amplifies the signal 6 dB. From
there, the signal takes two different paths. One leads to the synchronizing
pulse separation circuitry (U1, NJM2217, 6/A6-B8). The video input (pin 21)
of U1 has an integral clamping circuitry. This is used to clamp the tip of the
video signal to a fixed DC level to ensure that the level of the video signal and
the level of the superimposed character signal will always match, regardless
of the Average Picture Level (APL)*. The other signal path leads to a buffer
(Q13) before entering the Character Overlay circuitry. In versions of the video
circuitry used on Rev 3 and lower Digital boards, a special circuit (Q8, 5/C4)
is used to clamp the signal.

*APL is the average signal level during active scanning time, excluding blanking and
synchronizing signals, integrated over a frame period. (EIA/TIA-250-C)

The synchronizing signal separation circuitry (U1, NJM2217, 6/A6-B8) is
responsible for generating synchronizing signals for the character overlay
circuitry (U32, 6/A3-B5). This circuit “removes” all video information from the
video signal, leaving only the HSYNC/ (Horizontal sync) and VSYNC/
(Vertical sync) pulses. The character superimposing circuitry uses these
pulses to synchronize generatedtext to the incoming video signal. The NTSC
HSYNC/ pulse frequency is 15.734 kHz; the VSYNC/ frequency is 59.94 Hz.

U1 has an integral Automatic Frequency Control (AFC) circuit which it uses
to lock onto the incoming video signal. This circuitry requires tuning by
adjustment of the free-running frequency with R16. (See Video Calibration.)
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The main component in the Character Overlay Circuitry is U32 (6/A4,
MB88324A-K1). This chip superimposes text information (previously loaded
into its RAM by the Master Z80) onto the incoming video signal (Mode 1).
When no video signal is present, the chip is capable of generating its own blue
background, synchronizing signals and superimposing text onto the back-
ground (Mode 2). This blue background signal is an artificial blue screen
which is only generated inthe absence of incoming video signal. A “character
background” appears when a video signal is present (Mode 1) to enhance
character contrast and readabiiity.

The overlay chip requires communication with the Master Z80, and an
oscillator to generate the subcarrier frequency when it is operating in Mode
2 (generating its own blue background). Y2 (6/A5), which is a 7.15909 MHz
crystal, oscillates at double the subcarrier frequency. C53 provides adjust-
ment for the subcarrier frequency. L3, with C55 and C60 (6/A5) provide
another oscillator for U32, used to generate character pixels. The frequency
of this oscillator is 7 - 8 MHz. The variation in frequency influences character
position on the TV screen.

Note: If a probe is attached to any of the oscillators leads, the added capacitance will
changethefrequency. U32is supplied by U1 with synchronizing pulses. These pulses,
HSYNC/and VSYNC/, are essentialfor the overlay chip. If they are absent or unstable
the chip will be unable to display stable text on the TV screen (Mode 1).

Pins 13, 15, 16 (U32) and attached resistors control the luminance level ofthe
characters, the character background and the DC offset of the self generated
blue background. To ensure that U32 boots up correctly during power on, it
has been provided with its own reset circuitry (6/B3-4).

After the signal has gone through the overlay chip, it goes to the output buffer
(6/C2-D4) which drives the 75Q load.

The Video Detect Circuitry (6/B4-C6) determines whether or not there is a
video signal present by using the VSYNC/ pulse to charge C5 through Q1 and
other passive components. If the pulse is there, C5 is charged and VIDDET
is “1”. Ifthe pulse is absent, C5 is discharged through R7 and R6 and VIDDET
changes to “0”.

Character Overlay
Circuitry

Video Detect Circuitry
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Front Panel Liquid
Crystal Display (LCD)

LCD Interface

The CP-3 LCD is an Intelligent display with built-in display controller, ASCII
character generator, custom character generator and an integral command
register for the most common display functions. As it can take as long as
1.64ms to execute some display commands, the display also has a “busy
“signal to alert the microprocessor that it is unable to receive the next
instruction.

The LCD display is I/O mapped and the decoding interface is very simple. U15
(1/B7) which is a 74HC138 (1-0f-8 Decoder), generates a select/latch signal
(active on falling edge). Timing requirements do not allow the Master Z80
Read/ Write signal to be used. Therefore, MADR4 is used as a LCD Read/
Write signal, and MADRS is used to select the LCD Command register or
Character register.

The Contrast Adjust circuitry (2/C3-5) is a simplified DAC. It consists mainly
of U37 (74HC174), resistors and diodes.

Signal Source Data bit

name location MDB<0:6> Active state Function
CONADJ 2/C3 0-3 N/A Analog contrast signal for the

LCD, created by MDB<0:3>.
N/A 2/C4 0 1 CONADJ Least Significant Byte.
N/A 2/C4 1 1
N/A 2/C4 2 1
N/A 2/C4 3 1 CONADJ Most Significant Byte.
N/A N/A 4 X Not used.
SRST/ 2/C4 5 0 Slave Z80 Reset Signal
BKLTEN/ 2/C4 6 0 LCD Backlight enabie signal.
LCD Contrast Port bits

Front Panel Circuitry

Front Panel Interface

The LCD Backlight power source is located on the Power Supply board. See
Power Supply Circuit Description.

The CP-3 Front Panel board is located in the CP-3 front panel. It is included
here because all of its signals and the +5V and GND originate from the Digital
board. Unless otherwise noted, all references to schematics in this section
refer to SCHEM, FRONT PANEL BD., CP3 ; 060-08149. The Front Panel
Board circuitry involves all LED indicators and Switches and the IR Detector.

The Front Panel Interface is 1/0 Mapped for the Master Z80. For address
mapping see the table in the section on Master Z80 Addressing. U15 (1-of-
8 Decoder, 1/B7, on the Digital board) generates the select signals: COLSEL,
ROWSEL and KEYSTAT/. Both the LEDs and the switches are arranged in
two matrixes. These matrixes are driven by three registers, two of which are
write only, one of which is read only. The LED matrix is controlled by two Hex
D Flip-Flops, U3 (1/D7) and U4 (1/B7). U3 drives the column signals, both for
the 4 LED columns and 2 switch columns. U4 drives the 6 LED rows. The
switch rows are read through the Keystat register U2 (A/3) — an Octal 3-State
Noninverting Line Receiver (74HC541).
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The CP-3 has an internal supply which produces the required DC supplies
from various line voltages. It may be strapped for line voltages of 100, 120,
220 and 240 VAC at either 50 or 60 Hz. All DC voltages are produced by linear
supplies. A bipolar 15 volt supply is required by the analog electronics and is
regulated locally on the lower analog board. The digital and video electronics
each require +5 volts. One regulator, located on the power supply board, is
used for both supplies. Separate wires are used for bringing +5 volts with its
ground to the digital and video sections of the digital board. A second voltage
regulator present on the power supply board is used for the liquid crystal
display’s LED backlighting. Additional circuitry provides a power fail indica-
tion for the CP-3’s microprocessors. The power supply board is located
behind the transformer on the right hand side of the CP-3 with the unit facing
you.

A detachable IEC-standard line cord mates with the power connector at the
rear panel of the CP-3. This connector contains a passive filter for preventing
undesireable RFl emissions from entering or leaving the unit. A Grn/Yel wire
connects the power connector’s ground pin to the CP-3 chassis. Brown and
Blue wires with quick disconnects provide the bond between the power
connector and the power supply board. The hot (Brown) side of the line goes
through a fuse (F1) to the power switch located on the front panel. The cold
side of the power switch is terminated according to the line voltage(100/220
or 120/240 VAC).

The power transformer has two 120 volt primary windings. One winding has
aseparate tap for 100 volts. The windings are placed in parallel for 100 or 120
VAC; in series for 220 or 240 VAC. The transformer does not have to be
rewired for different line voltages. Instead, three jumpers (W1,2,3) are used
for changing the configuration of its windings. The following table may be
handy for reconfiguring the CP-3 for different voltages:

Power Supply
Circuit Description

Overview

Transformer Primary

Primary Component 100 VAC 120 VAC 220 VAC 240 VAC

Power switch retn (Brn) 100/220V 120/240V 100/220V 120/240V

W1 Jumper (Blue) NO NO YES YES

W2 Jumper (Blue) YES YES NO NO

W3 Jumper (Brown) YES YES NO NO

Fuse 0.5 Amp 0.5 Amp 0.25 Amp 0.25 Amp
T, 20mm Slo-Blo, 3AG T, 20mm T, 20mm

CAUTION

THE CP-3 COMPLIES WITH

UL, CSA AND TUV SAFETY REGULATIONS.
MODIFICATIONS TO THE POWER SUPPLY ARE NOT RECOMMENDED.
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Transformer Secondary The power transformer contains two secondary windings, each with a center

tap. One winding, indicated by Red and Yellow wires, is used for the bipolar
supplies required by the analog world. The +15 volt supplies are created by
placing diodes CR1-4 in a center-tap configuration. The positive supply
develops across C2; the negative across C1. C3 and C4 filter unwanted high
frequencies. Each supply, along with its respective ground return, is passed
to the lower analog board for local regulation.

The other secondary winding is marked by Green and Violet wires. This
winding is used for meeting the digital, video and LCD backlighting supply
requirements. Two diodes, CR9 & 10, are used in a full-wave center-tap
configuration to develop +5VRAW across C8. C11 and C12 provide high
frequency filtering. +5VRAW is passed to two LM317 voltage regulators as
well as the power fail circuitry.

Voltage Regulator U1 is used for the front panel display’s LED backlighting.
C5 provides local filtering of +5VRAW while CR5 protects the regulator from
becoming reverse-biased. U1 isconfiguredas a currentregulator. R1 setsthe
output current to about 240 mA by using the built-in biasing of the LM317
regulator. In addition, this regulator may be shut down by turning on Q1, a
transistor at U1’s adjust pin. R2 limits the current through Q1. The control
signal BKLTEN/ determines whether the LCD backlighting is on or off, and
comes from the digital board via connector J16. When BKLTEN/ is low, Q1
is off and the display’s backlighting is turned on. With BKLTEN/ is high, Q1is
on and the display turns off.

The 5 volt supplies for the digital and video electronics share a common
voltage regulator, U2. Diodes CR6 and CR7 protect the voltage regulatorfrom
becoming reverse-biased and from negative spikes. C6 and C7 locally filter
+5VRAW, while C10 filters the output from U2. R4 and R5 bias the voltage
regulator for a nominal +4.98 VDC output. C9 protects the adjust pin on the
requlator from high frequency spikes. The +5 volt output (+5VD) with its
ground go through separate twisted pair cables to the digital board.

+5VRAW is also used to determine if a powerfail condition is present. A zener
diode (CRS8) drops the +5VRAW voltage by 6.2 volts. R8 and RQ serve as a
dividerto drop the voltage as well as its ripple further, closerto the Vbe voltage
forthe transistor. This causes Q3 to turn off when the line voltage drops below
90 VAC (when the CP-3 is configured for 120 VAC). When Q83 turns off, Q2
turns on, causing the PFAIL/ signal to go from +5 to 0 volts. PFAIL/ goes to
the digitalboardvia J16, where it is monitored by the CP-3’s microprocessors.
When the microprocessors see PFAIL/ go low, they perform routines to
prepare the CP-3 for power shut down.

Forfurther information concerning tolerances for the various supplies, please
see the Troubleshooting section of this manual. Note that calibration is not
required for the power supply.
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Signal
Descriptions

Signal Description Analog Signals

AGND Analog Ground

CTR Center Processed Output

CTREQ Center Re-EQ output signal

CTROUT Center Output MDAC signal

LDACQUT Left D to A Qutput

LFOUT Left Front Output MDAC signal

LFRT Left Front Processed Output

LIN Left Input signal to Input MDAC
(from lower board)

LINB Left Input signal from Input MDAC to
Subwoofer filter

LINGND Left Input signal ground

LINHP Left input High Pass Filter signal
{from upper board)

LSAMP Left Sample and Hold Output signal

LSUR Left Surround Processed Output

LSUREQ Left Surround EQ Output

RDACOUT Right D to A Output

RFOUT Right Front Output MDAC signal

RFRT Right Front Processed Output

RIN Right Input signal to Input MDAC
(from lower board)

RINB Right input signal from Input MDAC to
Subwoofer filter

RINGND Right Input signal ground

RINHP Right Input High Pass Filter signal
(from upper board)

RSAMP Right Sample and Hold Output signal

RSUR Right Surround Processed Output

RSUREQ Right Surround EQ Output

SUBOUT Subwoofer filter Output signal
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Lexicon

MDAC Signals

Analog Routing
Control Signals

A to D-D to A Conversion

Signal Description

A/BSEL Select A (input) or B (feedback) side of MDAC
for writing 8-bit data

CTRWR/ Center and Subwoofer Output MDACs Write signal

FWR/ Front Left and Right Output MDACs Write signal

GAIN MDAC control bus

INWR/ Left and Right Input MDACs Write signal

LEFT Right Qutput MDACs Chip Select

LEFT/ Left Output MDACs Chip Select

MDAC<0:7> MDAC Data bus

RWR/ Rear Left and Right Output MDACs Write signal

SWR/ Side Left and Right Output MDACs Write signal

Signal Description

DOLBYEN Dolby Filter Enable (high=+1.6V; low= -15V)

DOLBYEN/ Dolby Filter Enable (from Digital board)

FDIREN Front Left and Right Direct Output Enable

FPROCEN Front Left and Right Processed Output Enable

HPEN/ Input High Pass Filter Enable

INSEL<0:3> Input Select

MUTE/ Output Mute Control signal (from Digital board)

OUTMUTE Output Mute Control signal {low= -15V)

REQEN Front Left and Right Center Re-EQ Enable

SIDESEL Side Source Select (high=front; low=rear)

THXEN THX Surround EQ Enable

Signal Description

CNT Conversion Control bus

DEGU/ Deglitch 0 {for Front Left and Right Dto A
Output Hold)

DEG1/ Deglitch 1 (for Center D to A Output Hold)

DEG2/ Deglitch 2 {for Left Surround D to A Output Hold)

DEGY/ Deglitch 3 (for Right Surround D to A Output Hold)

HOLD Hold Control signal (active high for Ato D
Conversion)

HOLD/ Hold Control signal (active low for Ato D
Conversion)

LDAC<0:15> Left Audio DAC Data bus

LDATA Left Audio A to D Comparator Output

RDAC<0:15> Right Audio DAC data bus

RDATA Right Audio A to D Comparator Output
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CP-3 Service Manual Operation
Signal Description Digital Signals
ACC/ Master access to Shared Bus
DADR<0:13> Shared address bus
DRD/ Shared read signal for the Slave RAM and the Lexichip|
DWR/ Shared write signal for the Slave RAM and the Lexichip
INT/ Master Interrupt.

IORQ/ Master Input/Output Request.
IRDATA 15 bit serial stream of IR remote control data.
IRRST Reset signal for IR decoder, active high.
IRCLK Clock signal for the IR decoder {461 kHz).
IRD/ Decoded select signal for the IR decoder.
I/O mapped address 07H.
LEX/ Decoded Lexichip select signal
M1/ Master Machine cycle one.
MADR<0:15> Master Z80 Address bus.
MDAC/ Decoded MDAC select signal
MDB<0:7> Master Z80 Data bus.
MMREQ/ Master Memory Request.
MRD/ Master Read.
MSREQ/ Master/Slave request
MSYNC/ Input, Master/Slave synchronizing signal
MUTE/ Mute all outputs
MWAIT/ Master wait signal
MWR/ Master Write.
PFAIL/ Master NMI/ (Non-Maskable Interrupt).
Power Fail detect signal (low=shut down)
PROT/ Power down/up protect signal for the Master RAM
RAM/ Decoded RAM select signal
ROM/ Decoded ROM select signal
SADR<0:13> Slave Z80 address bus
SDB<0:7> Slave Z80 data bus
SLVRAM/ Decoded Slave RAM signal
SLVWR/ Slave Z80 write signal
SMREQ/ Slave Reset signal
SM1/ Slave Machine cycle one
SRD/ Slave Z80 read signal
SWAIT/ Slave Wait signal
VIDDET Video detect signal.
WCE/ Extended Word Clock signal from the Lexichip
ZCLK System clock 4.608 MHz.(18.432MHz/4)
ZRST/ System Reset. Non controllable, works at power on
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Digital Routing
Control Signals

Conversion Signals

Signal Description

DOLBYEN/ Enable dolby low-pass filter

FDIREN Enable dry signal to front.

FPROCEN Enabie processed, non-THX filtered outputs
to front outputs

HPEN/ Enable input high-pass filter

INSELO Input #1 select

INSELA1 Input #2 select

INSEL2 Input #3 select

INSEL3 Input #4 select

REQEN Enable front THX filters.

ROUT1 Select signal for the routing 1 register.

ROUT2 Select signal for the routing 2 register.

SIDESEL Side source, front or rear processed.

SRST/ Input, Slave Reset signal

THXEN Enable THX filters

THXEN/ Used to generate REQEN

Signal Description

CCLKO Conversion clock signal. Used to latch data into the
“left side” DAC latches.

CCLK1 Conversion clock signal. Used to latch data into
the “right” DAC latches.

DEGO/ Deglitch signal. DEGO/ directs the DA conversion to
the front channels.

DEG1/ Deglitch signal. DEG1/ directs the DA conversion to
the center channel.

DEG2/ Deglitch signal. DEG2/ directs the DA conversion to
the left rear channel.

DEG3/ Deglitch signal. DEG3/ directs the DA conversion to
the right rear channel.

HLD/ Hold signal. Used to set up the DACs for either
Ato D or D to A conversion.

HOLD Same as HLD/ but inverted.

HOLD/ Same as HLD/.

PCLKO Programmable clock. Used with DEG1/ to
generate DEG2/ and DEG3/.

SWAIT/ Slave wait signal. Synchronizes the Slave Z80 to
Lexichip DSP algorithms.

WC/ Word Clock signal. Indicates the beginning of a

conversion cycle.
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Signal Description

HSYNC/ Horizontal synchronizing signal. (15.734 kHz, NTSC)

SCLK Shift Clock for parallel to serial shift register.

VCLK Shift clock for serial data transfer to the video
overlay chip.

VCS/ Chip select signal for video overlay chip.

VDATA Serial data for overlay chip.

VIDDET Video detect signal. Active “1” if video signal is
present at the inputs.

VIDEO/ 11/0 decoded select signal for the On-Screen
Display port. Address

VSYNC/ Vertical synchronizing signal. (59.94 Hz, NTSC)

Signal Description

CONADJ Contrast adjust signal

CONTRAST/ Select signal for the contrast port

LCDEN/ Non inverted LCDEN

LCDEN Data Latch signal for the LCD

BKLTEN/ Enable signal for LCD backlight
Active “0” for LCD backlight on.

ILED Power for LCD Backlight

Signal Description

ROWSEL Front Panel LED Row Select signal

COLSEL Front Panel LED Column Select signal

KEYSTAT/ Front Panel Key Status select signal

IRDATA Serial Data stream from IR detector

LEDC1 Front Pane! LED Column 1

LEDC2 Front Panel LED Column 2

LEDCS3 Front Panel LED Column 3

LEDC4 Front Panel LED Column 4

SWH Front Panel Switch Column 1

Swi2 Front Panel Switch Column 2

LEDR1 Front Panel LED Row 2

LEDR2 Front Panel LED Row 3

LEDRS Front Panel LED Row 4

LEDR4 Front Panel LED Row 5

LEDRS Front Panel LED Row 6

LEDRS6 Front Panel LED Row 7

Video Circuitry Signals

LCD Signals

Front Panel Signals
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Parts List

DIGITAL BOARD — Rev. 4

PART NO. DESCRIPTION QTY REFERENCE
RESISTORS

201-00432 RES, TRM,ST,PC,5K,SA,CER 1 R16

202-00505 RES,CF,5%,1/4W,10 OHM 1 R7

202-00508 RES,CF,5%,1/4W,33 OHM 3 R27,28,40

202-00509 RES,CF,5%,1/4W,47 OHM 1 R22

202-00510 RES,CF,5%,1/4W,51 OHM 1 R21

202-00511 RES,CF,5%,1/4W,68 OHM 1 R41

202-00512 RES,CF,5%,1/4W,75 OHM 1 R18

202-00514 RES,CF,5%,1/4W,100 OHM 5 R4,8,46,62,80

202-00515 RES,CF,5%,1/4W,150 OHM 1 R25

202-00521 RES,CF,5%,1/4W,330 CHM 2 R68,74

202-00524 RES,CF,5%,1/4W,470 OHM 2 R9,52

202-00529 RES,CF,5%,1/4W,1K OHM 10 R14,15,20,29,49,57,59,61,67,83

202-00530 RES,CF,5%,1/4W,1.2K OHM 1 R50

202-00531 RES,CF,5%,1/4W,1.5K OHM 1 R79

202-00534 RES,CF,5%,1/4W,2.2K OHM 4 R1.2,11,64

202-00538 RES,CF,5%,1/4W,3.3K OHM 3 R43,45,48

202-00540 RES,CF,5%,1/4W,3.9K OHM 1 R60

202-00543 RES,CF,5%,1/4W,5.1K OHM 2 R77,78

202-00545 RES,CF,5%,1/4W,6.8K OHM 1 R17

202-00547 RES,CF,5%,1/4W,8.2K OHM 1 R55

202-00549 RES,CF,5%,1/4W,10K OHM 7 R24,30,63,65,66,69,70

202-00551 RES,CF,5%,1/4W,12K OHM 1 R13

202-00554 RES,CF,5%,1/4W,16K OHM 1 R53

202-00555 RES,CF,5%,1/4W,20K OHM 2 R3,76

202-00558 RES,CF,5%,1/4W,27K OHM 1 R12

202-00563 RES,CF,5%,1/4W,47K OHM 1 R6

202-00570 RES,CF,5%,1/4W,100K OHM 5 R5,71-73,75

202-00580 RES,CF,5%,1/4W,1M OHM 1 Ri10

202-08077 RES,CF,5%,1/4W,43 OHM 2 R44,51

203-00456 RES,MF,1%,1/8W,1.00K OHM 1 R56

203-00460 RES,MF,1%,1/8W,2.15K OHM 1 R58

205-01485 RES,NET,DIP,2%,33X8 1 RPS

205-02900 RES,NET,DIP,2%,120X8 6 RP1-4,7.8

205-07157 RES,NET,SIP,2%,BUS EL,4.7KX9 1 RP6
CAPACITORS

240-00608 CAP,ELEC,2.2uF,50V,RAD 4 C18,50,57,58

240-00613 CAP,ELEC,22uF,25V,RAD 1 C65

240-00614 CAP.ELEC,47uF,16V,RAD 3 C5,29,73

240-00617 CAP,ELEC,470uF,16V,RAD 1 Ct9

240-01262 CAP,ELEC,330uF,25V,RAD 4 C4,33,59,77

240-06611 CAP,ELEC,1000uF,25V,RAD 1 C74

244-00660 CAP,MYL,.01uF,100V,10%,RAD 1 C13

244-00662 CAP,MYL,.1uF,5%,RAD 2 C20,31

244-04960 CAP,MYL,1uF,5%,RAD 1 C62

245-03609 CAP,CER,.1uF,50V,Z5U,AX 49 C2,3,6,7,10,11,14-16,21-25,27,28,

C30,32,35-39,42-45,47,49,51,54,56,
C61,63,64,67,70,72,75,76,78-86

245-03868 CAP,CER,33pF,100V,COG,10%,AX 2 C26,52

245-03869 CAP,CER,100pF,100V,COG,10%,AX 1 C34

245-03871 CAP,CER,1000pF,100V,X7R,10%,AX 2 C1,66

245-07544 CAP,CER,18pF,100V,COG,10%,AX 2 (55,60
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CP-3 Service Manual Parts List
PART NO. DESCRIPTION QTY REFERENCE
245-08171 CAP,CER,680pF,50V,5%,NPO 2 C9,12
246-09419 CAP,TRIM,2.8-10pF,VAR 1 C53

INDUCTORS
270-06320 INDUCTOR,22uH,SHIELDED 1 L3
270-06671 FERRITE CHOKE,2.5 TURN 6 FB1-6
270-07725 INDUCTOR,47UH,SHIELDED 2 L1,2

DIODES
300-01029 DIODE,1N914 AND 4148 11 CR1,3-7,11,13-16
300-01032 DIODE,1N5404 1 CR10
300-02401 DIODE,BAR 35,SCHOTTKY,LOW VF 4 CR2,9,12,17
300-07132 DIODE,ZENER,3.9V,1N748 1 CR8

TRANSISTORS
310-01007 TRANSISTOR,2N3904 8 Q2,3,5,7-9,12,13
310-01008 TRANSISTOR,2N3906 4 Q1,4,10,11
INTEGRATED CIRCUITS
330-03482 IC,DIGITAL,74HC04 1 u4
330-03581 IC,DIGITAL,74HC138 2 Ui2,15
330-03585 IC,DIGITAL,74HC14 1 U39
330-03611 IC,DIGITAL,74HC273 1 us
330-03638 IC,DIGITAL,74HC393 1 U41
330-04509 IC,DIGITAL,74HC74 1 ue
330-06204 IC,DIGITAL,LEXICHIP 1 1 uso
330-06879 IC,DIGITAL,74HCT574 4 us-11
330-07068 IC,DIGITAL,74HC165 1 uss
330-07260 IC,DIGITAL,74HC32 2 us,14
330-07537 IC,DIGITAL,74AC08 1 ut7
330-07713 IC,DIGITAL,74HC174 1 us7
330-07714 IC,DIGITAL,74AC245 1 Use
330-07715 IC,DIGITAL,74HC541 2 U2,31
330-08169 IC,DIGITAL,74HC175 1 u7
330-08170 IC,DIGITAL,74AC157 4 U26-29
345-06160 IC,INTER,LU59002,IR RCVR 1 uz23
345-08335 IC,INTER,NJM2217D,VID SYNC SEP 1 Ut
345-08336 IC,INTER,MB88324AP-K1,VID OVLY 1 us2
350-07490 IC,DRAM,64KX4,100NS 5 u18-22
350-08567 IC,GAL,16V8,CP-3,VIDEO,V1.00 1 u40
350-08568 IC,GAL,16V8,CP-3,MSTR,V2.00 1 uU13
350-085869 IC,GAL,16V8,CP-3,SLAVE,V1.00 1 ute
350-08570 IC,SRAM,6264,8KX8,100NS,LPS 2 uU33,35
350-08696 IC,ROM,27C512,CP-3,V3.40 1 u2s
365-04834 IC,uPROC,Z80B,CMOS,6MHZ 2 U24,34
CRYSTALS

3980-03339 CRYSTAL,18.432 MHz 1 Y1

390-08168 CRYSTAL,7.15909 MHz,PAR 1 Y2
FANS/MOTORS/RELAYS

410-08340 RELAY,2P2T,LOW LEVEL,MINI,5V 3 RY1-3
BATTERIES

460-04285 BAT,LITH,3V@160mAh,VERT COIN 1 BAT1
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PART NO. DESCRIPTION QTY REFERENCE
DIGITAL BOARD — Rev 4 Continued
CONNECTORS
490-02356 CONN,JUMPER,.1X025,2FCG 2 Wi1,2
510-00826 CONN,POST,156X045,HDR,4MCG,LOK 1 Jo
510-03961 CONN,POST,100X025,HDR,2MCG 3 W1-3
510-06168 CONN,POST,079,HDR,15MC 7 Ji1-5,7,8
510-06568 CONN,POST,079,HDR,6MC 1 J10
510-08344 CONN,RCA,PCRA,1FCGX4,YEL 1 J6é
SOCKETS
520-00946 IC SCKT,40 PIN,PC,LO-PRO 2 U24,34
520-01361 IC SCKT,20 PIN,PC,LO-PRO 3 U13,16,40
520-01458 IC SCKT,28 PIN,PC,LO-PRO 3 U25,33,35
520-02177 IC SCKT,18 PIN,PC,LO-PRO 5 Ui8-22
520-06184 IC SCKT,PLCC,84 PIN 1 U30
620-06897 LUG,PCB/#2 INT STAR 1 TP3
710-08129 PC BD,DIGITAL,CP-3 1
720-02751 TAPE,FOAM,DBL-STK, 1/8THX3/4W 1 5" Y1
740-02469 LLABEL,SN,PCB,.9X.25 1
DIGITAL BOARD — Rev 3
PART NO. DESCRIPTION QTY REFERENCE
RESISTORS
201-00432 RES, TRM,ST,PC,5K,SA,CER 1 R16
202-00505 RES,CF,5%,1/4W,10 OHM 1 R7
202-00508 RES,CF,5%,1/4W,33 OHM 3 R27,28,40
202-00511 RES,CF,5%,1/4W,68 OHM 1 R41
202-00512 RES,CF,5%,1/4W,75 OHM 2 R18,44
202-00514 RES,CF,5%,1/4W,100 OHM 8 R4,8,22,46,51,62
202-00521 RES,CF,5%,1/4W,330 OHM 2 R25,68
202-00524 RES,CF,5%,1/4W,470 OHM 1 R9
202-00529 RES,CF,5%,1/4W,1K OHM 12 R14,15,20,29,49,52,56,57,59,61,67,74
202-00533 RES,CF,5%,1/4W,2K OHM 2 R32,38
202-00534 RES,CF,5%,1/4W,2.2K OHM 5 R1,2,11,58,64
202-00538 RES,CF,5%,1/4W,3.3K OHM 3 R43,45,48
202-00540 RES,CF,5%,1/4W,3.9K OHM 1 R60
202-00543 RES,CF,5%,1/4W,5.1K OHM 3 R19,77,78
202-00547 RES,CF,5%,1/4W,8.2K OHM 1 R55
202-00549 RES,CF,5%,1/4W,10K OHM 9 R17,24,30,54,63,65,66,69,70
202-00551 RES,CF,5%,1/4W,12K OHM 1 R13
202-00554 RES,CF,5%,1/4W,16K OHM 1 R53
202-00555 RES,CF,5%,1/4W,20K OHM 3 R3,50,76
202-00558 RES,CF,5%,1/4W,27K OHM 1 R12
202-00563 RES,CF,5%,1/4W,47K OHM 1 R6
202-00570 RES,CF,5%,1/4W,100K OHM 5 R5,71-73,75
202-00580 RES,CF,5%,1/4W,1M OHM 1 R10
202-01225 RES,CF,5%,1/4W,6.2K OHM 1 R37
202-08190 RES,CF,5%,1/4W,110 OHM 1 R21
205-01485 RES,NET,DIP,2%,33X8 5 RP1-5
205-02900 RES,NET,DIP,2%,120X8 2 RP7,8
205-07157 RES,NET,SIP,2%,BUS EL,4.7KX9 1 RP6
CAPACITORS
240-00608 CAP,ELEC,2.2uF,50V,RAD 5 C17,18,50,57,58
240-00613 CAP,ELEC,22ufF,25V,RAD 1 C65
240-00614 CAP,ELEC,47uF,16V,RAD 3 C5,19,29
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PART NO. DESCRIPTION QTYy REFERENCE
240-01262 CAP,ELEC,330uF,25V,RAD 3 C4,33,59
244-00660 CAP,MYL,.01uF,100V,10%,RAD 1 C13
244-00662 CAP,MYL,.1uF,5%,RAD 3 C8,20,31
244-04960 CAP,MYL,1uF,5%,RAD 1 Cce2
245-03609 CAP,CER,.1uF,50V,Z5U,AX 37 C2,3,6,7,10,11,14-16,21-25,27,28,30,32,
C35-39,42-45,47,49,51,54,56,61,
C63,64,67,70
245-03868 CAP,CER,33pF,100V,COG,10%,AX 1 C52
245-03869 CAP,CER,100pF,100V,COG,10%,AX 1 C34
245-03871 CAP,CER,1000pF,100V,X7R,10%,AX 2 C1,66
245-07544 CAP,CER,18pF,100V,COG,10%,AX 3 C26,55,60
245-08171 CAP,CER,680pF,50V,5%,NPO 2 C9,12
245-08470 CAP,CER,15pF,100V,COG,5%,AX 2 C53,71
INDUCTORS
270-06320 INDUCTOR,22uH,SHIELDED 1 L3
270-06671 FERRITE CHOKE,2.5 TURN 5 FB1-5
DIODES
300-01029 DIODE,1N914 AND 4148 11 CR1,3-7,11,13-16
300-01032 DIODE,1N5404 1 CR10
300-02401 DIODE,BAR 35,SCHOTTKY,LOW VF 3 CR2,9,12
300-07132 DIODE,ZENER,3.9V,1N748 1 CRs
TRANSISTORS
310-01007 TRANSISTOR,2N3904 9 Q2,3,5-9,12,13
310-01008 TRANSISTOR,2N3906 4 Q1,4,10,11
INTEGRATED CIRCUITS
330-03482 IC,DIGITAL,74HC04 1 u4
330-03581 IC,DIGITAL,74HC138 2 ui2,15
330-03585 IC,DIGITAL,74HC14 1 U39
330-03611 IC,DIGITAL,74HC273 1 us
330-03638 IC,DIGITAL,74HC393 1 U4
330-04509 IC,DIGITAL,74HC74 1 uUs
330-06204 IC,DIGITAL,LEXICHIP 1 1 u3o
330-07068 IC,DIGITAL,74HC185 1 u3s
330-07260 IC,DIGITAL,74HC32 2 Us,14
330-07536 IC,DIGITAL,74HC574 4 Usg-11
330-07537 IC,DIGITAL,74AC08 1 u17
330-07713 IC,DIGITAL,74HC174 1 U3z
330-07714 IC,DIGITAL,74AC245 1 u3e
330-07715 IC,DIGITAL,74HC541 2 U2,31
330-08169 IC,DIGITAL,74HC175 1 u7
330-08170 IC,DIGITAL,74AC157 4 U26-29
345-06160 IC,INTER,LU59002,IR RCVR 1 uz23
345-08335 IC,INTER,NJM2217D,VID SYNC SEP 1 U1
345-08336 IC,INTER,MB88324AP-K1,VID OVLY 1 usz
350-07490 IC,DRAM,84KX4,100NS 5 u18-22
350-08567 IC,GAL,16V8,CP-3,VIDEQ,V1.00 1 U40
350-08568 IC,GAL,16V8,CP-3,MSTR,V2.00 1 ui3
350-08569 IC,GAL,16V8,CP-3,SLAVE,V1.00 1 ui6
350-08570 IC,SRAM,6264,8KX8,100NS,LPS 2 U33,35
350-08696 IC,ROM,27C512,CP-3,V3.30 1 uz2s
365-04834 IC,uPROC,Z80B,CMOS,6MHZ 2 U24,34
CRYSTALS
390-03339 CRYSTAL,18.432 MHz 1 Y1
390-08168 CRYSTAL,7.15909 MHz,PAR 1 Y2




Parts List Lexicon
- PART NO. DESCRIPTION QTY REFERENCE
DIGITAL BOARD — Rev 3 Continued
FANS/MOTORS/RELAYS
410-08340 RELAY,2P2T,LOW LEVEL,MINI|,5V 3 RY1-3
BATTERIES
460-04285 BAT,LITH,3V@160mAh,VERT COIN 1 BAT1
CONNECTORS
490-02356 CONN,JUMPER,.1X025,2FCG 2 Wi,2
510-00826 CONN,POST,156X045,HDR,4MCG,LOK 1 Jo
510-03961 CONN,POST,100X025,HDR,2MCG 3 W1-3
510-06168 CONN,POST,079,HDR,15MC 7 J1-5,7,8
510-06568 CONN,POST,079,HDR,6MC 1 Jio
510-08344 CONN,RCA,PCRA,1FCGX4,YEL 1 J6
520-00946 IC SCKT,40 PIN,PC,LO-PRO 2 U24,34
520-01361 IC SCKT,20 PIN,PC,LO-PRO 3 U13,16,40
520-01458 IC SCKT,28 PIN,PC,LO-PRO 3 U25,33,35
520-02177 IC SCKT,18 PIN,PC,LO-PRO 5 U18-22
520-06184 IC SCKT,PLCC,84 PIN 1 Uso
620-06897 LUG,PCB/#2 INT STAR 1 TP3
710-08129 PC BD,DIGITAL,CP-3 1
720-02751 TAPE,FOAM,DBL-STK, 1/8 THX3/4W 1 Y1
LOWER ANALOG BOARD
PART NO. DESCRIPTION QTY REFERENCE
RESISTORS
201-06098 RES, TRM,ST,PC,100K OHM,SA,CER 2 R60,120
202-00514 RES,CF,5%,1/4W,100 OHM 10 R11,20,39,43,55,62,75,76,100,105
202-00523 RES,CF,5%,1/4W,390 OHM 1 R113
202-00525 RES,CF,5%,1/4W,510 OHM 6 R18,23,71,77,88,126
202-00529 RES,CF,5%,1/4W,1K OHM 6 R38,44,56,70,86,111
202-00533 RES,CF,5%,1/4W,2K OHM 3 R14,52,53
202-00549 RES,CF,5%,1/4W,10K OHM 11 R12,13,15,29,89,91,93,98,99,101,112
202-00555 RES,CF,5%,1/4W,20K OHM 2 R90,92
202-00570 RES,CF,5%,1/4W,100K OHM 11 R8,21,24,40,49,50,61,72,73,79,95
202-00579 RES,CF,5%,1/4W,470K OHM 6 R2,3,19,30,51,114
202-01160 RES,CF,5%,1/4W,43K OHM 3 R37,94,109
203-00457 RES,MF,1%,1/8W,1.50K OHM 11 R1,22,25,34,54,66,83,87,96,97,125
203-00459 RES,MF,1%,1/8W,2.00K OHM 4 R68,69,84,85
203-00478 RES,MF,1%,1/8W,13.7K OHM 2 R4,31
203-01136 RES,MF,1%,1/8W,5.76 K OHM 2 R65,81
203-01143 RES,MF,1%,1/8W,2.49K OHM 10 R10,17,35,36,41,42,110,115,119,124
203-01249 RES,MF,1%,1/8W,5.23K OHM 2 R58,103
203-01489 RES,MF,1%,1/8W,499 OHM 5 R16,27,47,107,117
203-02611 RES,MF,1%,1/8W,5.62K OHM 12 R5,6,32,33,45,57,67,82,102,104,122,123
203-02702 RES,MF,1%,1/8W,8.66K OHM 2 R64,80
203-03348 RES,MF,1%,1/8W,9.09K OHM 1 R121
203-03974 RES,MF,1%,1/8W,3.92K OHM 2 R63,78
203-06885 RES,MF,1%,1/8W,4.53K OHM 5 R9,26,46,106,116
203-07557 RES,MF,1%,1/8W,806 OHM 5 R7,28,48,108,118
203-08191 RES,MF,1%,1/8W,2.21K OHM 2 R59,74
CAPACITORS
240-00608 CAP,ELEC,2.2uF,50V,RAD 1 C61
240-00613 CAP,ELEC,22uF,25V,RAD 11 C10,13,15,16,27,50,60,64,72,73,80
240-01262 CAP,ELEC,330uF,25V,RAD C86-88,106




CP-3 Service Manual Parts List
PART NO. DESCRIPTION QTY REFERENCE
240-04277 CAP,ELEC,330uF,50V,RAD 2 C94,96
240-06096 CAP,ELEC,10uF,25V,RAD,NON-POL 5 C1,20,32,,74,105
240-07335 CAP,ELEC,47uF,25V,RAD,NON-POL 4 C29,46,67,71
244-01166 CAP,PP,240pF,2.5% 5 C9,14,33,79,99
244-02486 CAP,PP,510pF,160V,2.5%,AX 2 C54,59
244-06176 CAP,MYL,.047uF,5%,RAD ) C6,18,39,77,104
244-06883 CAP,MYL,.01uF,5%,RAD 4 C23,49,63,76
244-06884 CAP,MYL,3300pF,5%,RAD 2 C2,26
245-03609 CAP,CER,.1uF,50V,Z5U,AX 38 C3,4,8,11,12,17,21,28,34,35,37,38,40,41,

C43,45,47,48,52,56,57,65,66,69,70,82,84,
C89-91,95,97,98,100,101,103,406,407
245-03867 CAP,CER,10pF,100V,COG,10%,AX 6 C22,36,75,92,C68,81
245-03868 CAP,CER,33pF,100V,COG, 10%,AX 9 C5,25,30,44,51,62,78,85,102
245-03869 CAP,CER, 100pF,100V,COG,10%,AX 10 C7,19,24,31,42,53,55,58,
83,93

INDUCTORS
270-00779 FERRITE,BEAD 2 FB1,2
270-07725 INDUCTOR,47UH,SHIELDED 4 L1-4

DIODES
300-01029 DIODE,1N914 AND 4148 27 CR1-16,18-28
300-01030 DIODE,1N4004 AND 4005 4 CR29-32
300-01154 DIODE,ZENER,5.1V,1N751 1 CR33
300-07132 DIODE,ZENER,3.9V,1N748 1 CR17

TRANSISTORS
310-01007 TRANSISTOR,2N3904 2 Q8,8
310-01008 TRANSISTOR,2N3906 2 Q2,5
310-06612 TRANSISTOR,J108 2 Q14
310-08178 TRANSISTOR,25C3381,DUAL NPN,LN 2 Q3,7

INTEGRATED CIRCUITS
340-01183 IC,LINEAR,LF 356 2 U14,18
340-01566 IC,LINEAR,LF353,DUAL OP AMP 4 u1,7,9,22
340-07565 IC,LINEAR,MC33077 5 Us,8,15,20,21
340-08179 IC,LINEAR,LM319,DUAL HS COMP 2 U4,19
340-08189 IC,LINEAR,AD744 2 U10,24
346-06896 IC,SS SWITCH,74HC4053 3 U6,16,23
346-08337 IC,SS SWITCH,SSM2402pP 4 u2,5,13,17
346-08339 IC,SS SWITCH,DG444DJ 2 U11,28
355-06038 DAC,PCM54HP 2 U12,25
380-08193 MOD,LPF,LC,7P,20kHz 5 LPF1-3,6,7
380-08194 MOD,LPF,LC,9P,18kHz 2 LPF4,5

CONNECTORS
510-00826 CONN,POST,156X045,HDR,4MCG,LOK 1 J19
510-06168 CONN,POST,079,HDR,15MC 5 J4,7-9,17
510-06185 CONN,RCA,PCRA,1FCGX4,WHT/RED 2 J2,6
510-07785 CONN,RCA,PCRA,1FCGX2,VERT 1 J16

SOCKETS
520-01458 IC SCKT,28 PIN,PC,LO-PRO 2 U12,25

HARDWARE
620-06897 LUG,PCB/#2 INT STAR 3 J2,6,16

WIRES/CABLES
670-01974 WIRE,JMP,22AWG,0.1",NON-INSUL 6 J1,3,5,10,15,18
680-08176 CABLE ASSY,4C,18G,6",SS/HSG 1 LO ANLG -J11-14 TOUP
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470K -15v
+15V
CR205
1N4148 SUBWOOFER OUT
c229 R221
47/25
2 CR206 NQN/-POL 100
35 N 0202 & {N4148
EE_—— J108
1 R223 cees
A232 10K = 100pF
470K -15v
+15V
CR201
1N4148 RIGHT MAIN OUT
c201 R200
10/25
2 L CR200 NON/-POL 100
002 R G200 4 1N4148
Ea——— J108
R202 €200
R205 10K = 100pF
470K -15v

REVISIONS
DRAFTER/ T.C.7
REV DESCRIPTION CHECKER__|AUTHORIZED
0 | RELEASE FOR PROTOTYPE 03/07/90
1 |REVISED 07/17/90
RW RAWH
2] RELEASED FOR PRODUCTION 02/07/91| 02/07/91
AF AF
02/07/91 02/07/81
3{REVISED PEA DCR 920511-01 /"'f? o
I jiayrs5 {D

L A
6/u/92 ¢j2s5lae

100 BEAVER ST. WALTHAM

[
B
[
CONTRACT .
o, lexicon

. MA. 02154

APPROVALS DATE

TITLE

SCHEM, ANAL.OG BD, UPPER,
DRAWN RW| 02/07/91 CP-3

CHECKED  aF| 02/07/9: | SIZE| CODE | NUMBER

q.C.

AWH | 02/07/91 D

060-08127 3

REV.

ISSUED  aF{o02/07/91 1

SHEET 3 OF S

1 1




7 J 6 5
+15V
A Cc264
QUTPUT MDACS
.1/50
ATMN
1 %2 Gl
Z MBAC<O: 7> 7 r——19
RF
SIDE SOURCE +5v8  +1sv olveers B 20 ce68
SELECT 3 A/BSELE | a/B U215 18pF R2
SWR/__ 16 =
. LeRT o o222 coss LEFT/ 151 oo AD7628 MC33077 390
1% o | ot Fri 4| VAEFA o o < OUTAME - R2"
T 15 10/25 Z &2 2
5 |0 3 NON-POL DO D1 02 D3 D4 D5 DB D7 e & 5 1, 1
A28 VL y- GND 1413214 (109 8 |7 |5 |1 13 U214
3K 7| DG419 o 1 2 3 4 5 7
\ <
-15v
o QUTMUTE
- SIDESEL
2
+15V
4 cose
-
.1/50
SURR-EQ SELECT
17 i8
VDD RFBB
*oYE 1SV 18 | yREFB oﬁ\% Caoa
| A/BSELS | /B uz25 18pF R3
AWR/ 16 —
g m—SUREC e . LEFT7 15 o AD7628 MC33077 390
- LSUR R297 2 | o2t iy 4| VREFA o g g U e
2T 562 1x s o0 R 893, DOD1D2D3D4D506D7 8 B &
f298 VL y- GND 14 [13 1211: 000 8 7 [5 |1 3
7| 4
1.00K |D'319 012345%7
1% Y AV
-15v
5 OUTMUTE
+15V
i
€275
—
.1/50
T
SURR-EQ SELECT 17 519—
VDD AFBB
VR adv 18 vRers _%20 i
A A/BSELE | a/8 ua21 18pF R:
RWR/ 6 "
3 »—DSURER L e A 275 RIGHT/ 15 22 AD7628 MC33077 3ge
p— A276 " it 41 VREFA o o = OUTASE A A
5 5 ASUR 2 } 3 10725 Z Z @ 1
it 562 1x 5o "3 NON-POL DO DI D2 D3DaD5 D507 2 2 & 3y 1
6275 VL y-GND 14j13[12[1110[8 B |7 [ |1 13 U224
7] D64
1.00K |°G’9 o 1| 2 3 4 9 & 7
”‘ Y L
-15v
.
s QUTMUTE
+15V
ey
—
.1/50
SIDE SOURCE SELECT
i SIDESEL
A2 5
17 1
] AFB8
+5VB  +15V 18 | yaers m\” eyl
§ A ] A/BSELE | /B U212 180F &
4 4 uois SWR/ 16 4q —
L= RFRT 8 [T V¥ 255 RIGHT/ 15 ¢ g AD7628 MC33077 39
=t 2 | et J RSOUT 4| vAEFA 2 g9 5 OUTASE - .l oA
5 [0 “<—3— 1925 DO D1 020304050607 3 2 & 3k T
A250 VL y- GNDI™] 431212 ]10/9 B 7 B |1 |3 U214
43K 7IDG“9 o 1 2 3 4 5 8 7
<~
-15v (9
T OUTMUTE
A2
8 0 7 3 i 5




| 3 1
REVISIONS
DRAFTER/ G.T.7
REV DESCRIPTION CHECKER AUTHORIZED
0 | RELEASE FOR PROTOTYPE 03/07/90
MDACS s
1 | REVISED 07/37/90
+15v AW AWH
2| RELEASED FOR PRODUCTION 02/07/91} 02/07/91
A
CR211 . 02%7/91 02/6‘7/9:
1IN4148 LEFT SIDE OUT ™
3| REVISED PER DCA 920511-01 |l éln|™ . |p
R272 ca73 R271 — =
390 10/25 | 100 elutsz | cresee
2 NON-POL
A270 c267 0205 cR212 ca74
1.0M  .1/50 J108 1N4148 100pF
1
R254 R269
470K —15V 10K
CHASSIS rp
GROUND 7e201 —
+15V
CR215
IN414B K LEFT REAR OUT
A302 C300 R301 4 S
/ 100
390 2 33@50.. J205%6
J_Fffeo_cfgg 8207 CR216 €304 C
1.0M .1/50 J108 1N4148 100pF =
1
R296 A299
470K e 10K
+15v
CR214
1N4148 RIGHT REAR OUT
c280 A273 3 8
i} s
2 3&(5& 10 J205T6
J?ggs CR213 ca277
1.0M  .1/50 1N4148 100pF =
1
Riggx Y R293
-15v 10K
+15V
CR210
1N4148 RIGHT SIDE OUT
R248 ces6 R248
390 10/25 | 100 A
2 NON-POL.
) A2s2 c§62 J?gga CR20S
1.0M  .1/50 Tmuaa O
R253 ' NG . e X1Con
470K _év 100 BEAVER ST. WALTHAM, MA. 02154
TITLE
APPROVALS | DATE SCHEM, ANALOG 8D, UPPER,
DRAWN AN{02/07/91 CP-3
CHECKED  arF | 02/07/91| SIZE| CODE | NUMBER REV.
G.C. AWM | 02/07/91| 0 060-08127 3
ISSUED AF | 02/07/91 T SHEET 4 OF S

i




BYPASS CAPS

15V

€295
.1/50

Ccas7
.1/50

C260

Ca226 l C224 l
.1/50 .1/50 .1/50

i???éol?fiéoi Lo [camn |
| R R B |

Ccac2

.1/50 .1/50

[
|

€403 l C404
.1/50

Leg
I

-15v

C213 l C408 l C240 l Cc298 l ca61 l cez27 l €225 l
= .1/50 .1/50 .1/50 .1/50 = .1/50 = .1/50 .1/50

€258 i €286 l ca87
.1/50

.1/50 .1/50

l c26
.1/

+15V
+15v A
R217
.| €283 510
330/25 CR204
N
7)
.| cege IN751
330/25 C%?i +SVB
)=
22/25
-15v .
+5VB

€400 C401
1/50 = .1/50

ul

TO LOWER BOARL

J207

lnwm»

12
13)1

8]




1
REVISIONS
DRAFTER, G.C.
REV DESCRIPTION grecxen_|aumvonizen
0 {RELEASE FOR PROTOTYPE 03/07/90
1 | REVISED 0%/17/90
RAwW AWH
2 | RELEASED FOR PRODUCTION 02/07/91| 02/07/91
02/A0F7/91 02/‘0’7/91
- ot
3 { REVISED PER DCR 820511-01 //"“0%/41 iasan
F A
&/nine sf25f2
_l C405
j .1/50
|
—1 Cc263
fj .1/50
R BOARD ( Ji11-14)
J207 f
1 +15V
y -
3
4 ~15V
o
1o 24HC32
CONTRACT :
ND. 2SX 1C0oNn
100 BEAVER ST. WALTHAM, MA. 02154
APPROVALS | DATE | 1TE
SCHEM, ANALOG BD, UPPER,
CRAWN AW| 02/07/91 CP-3
CHECKED  aF| 02/07/91| S1ZE | CODE | NUMBER REV.
G.C. mwH | 02707791 D 060-08127 3
ISSUED AF 1 02/07/91 [_SHEET 5 COF 5
4 3 2

1




7 | 6 5
15V INPUT SELECT
A
cR2
LEFT ¢
RCA 1N4148
2 R20 4 5
J2 100 _J_ c7 CAL R8 o = pag
100pF 100K 8 100K
1N4148 . o |
INPUT 1 i3] 10
: CcR3 013
RIGHT 14 LF353
ACA 1N4148 Uz ¥
@ A1l 5
™ N 100 lc19 CRS Rt 0
1 TP 100pF 100K N
1N4148 RS6
47 1.0K
cAs
LEFT ¢ 14 b
RCA 1N4148 Vi V=
4 R43 |V s
3 i
e l c2a cA? R24 Sl
100pF 100K 8
1N4148 1SSMZinZ .
-
INPUT 2 e
CR9 1013 ¢
RIGHT 4 s GN;)
4 S
RCA s R39 1N4148 l
100 l 31 CR10 RAO
= e 100pF 100K 4
1N4148
CR14
LEFT 14 |7
RCA 1N4148 =
2 hea [V
3 ; 5
" 100 l ca2 CAR13 61 o i P
3 K
Rl BT 100 Ssmza02 o]
1l g
INPUT 3 mepadian
CR15 2] 13
RIGHT i€ GND
RCA 414 vi3 1
. RSS 1N4148
P2 ‘JSGSJ 100 1‘353 CR16 a72
17P 100pF 100K L
1N4148
<
CRis LF353
LEFT 14 b +
ACA 4 A5 1N4148 sar 2|
f uz
100 l cs5 CR1B A73 —] i
i 100pF 100K e Ss2402 o ou
1N4148 M2 . TN
INPUT 4 %
CR20 3 13
RIGHT 1¢ GND
RS0
BEA 1N41 48 } U7 3 Ps0
100 l css cA21 RIS
P 100pF 100K £
1N4148
Y
-15v
INSEL<O: 3>
7 5 5




2 1
REVISIONS
DRAFTER7 G.T.7
scH| PCB DESCRIPTION CHECKER  IAUTHORLZED
0 RELEASE FOR PROTOTYPE | o63/07/90
AS
1 REVISED
AW HRH
R111 2 RELEASED FOR PRODUCTION [2727/%2 foa/o7/0s
1.0K oz(‘ous: 0245749:
cs1 3 3 REVISED SHEET 2 PER 03/“’)"2/92 03/%‘2}92
i} ECO # 911115-00 v 7
10pF TAPE OUT 03/02/92 | 03/04/92
u20 LEFT 4| 3 |REVISED PER OCR 820511-01] i pfy | %
6
2 V3 s
- 7 c;‘? R100 1 @ &/nf92 ¢[25192
47/25 100
b NDN-EPDL 3 Ji6
MC33077 A101 co3
10K 100pF
c46
47/25
NON-POL
<~
TO UPPER BOARD { J203 )
J8
C_ALIN
2
3 LINHP 2%
2 LINGND =%
E - 8
= RINGND Z
7 HINAP 8
g - 2 88 NOTES
[ 1. UNLESS OTHEAWISE INDICATED, RESISTORS ARE
FU) INSEL <0: 3> 5X, 1/4W.
19 1 3 2. UNLESS OTHERWISE INDICATED, CAPACITORS ARE
32 uF/V.
a3 3. UNLESS OTHERWISE INDICATED. DIODES ARE 1N4148.
5 OUTMUTE a. ANALOG DIGITAL — CHASSIS ANALOG
— Z <‘7690UND O&GHOUND = GROUND —prn GND
J 5. ZDENOTES SHEET NUMBER AND
L | < 2 INTERSECT COORDINATE.
6. ON BOARD CONNECTION-TO
ON BOARD CONNECTION-FROM
— O SOLDER CONNECTION
7. REFERENCE DESIGNATORS. LAST USED:
C106. CR33, J19, GB, R126., U=28.
(C406 AND 407 ARE ALSO USED.)
c29
s
47
NON-POL TAPE OUT —
RIGHT GOCUMENT CONTROL BLOCK: _#060-08128
133077 I SHEET NUMBER REVISION
+ 1 c71 R105 2 /5 1 OF 5 4
2 1- 47/25 100 S S OF 5 7
NON~POL 3 Ji6 3 OF 5 3
u20 cs3 4 OF 5 3
RS9 L £ S O0F 5 3
c:e‘;a o 100p
10pF
RB6
1.0K A
~ CONTRACT ;
NO . exXxicon
100 BEAVER ST. WALTHAM, MA 02154
TITLE
APPROVALS | DATE SCHEM, ANALOG 8D, LOWER,
DRAWN AW | 02/07/91 CP-3
CHECKED ar | 02/07/91| S1ZE | CODE | NUMBER REV.
G.C. Awr| 02/07/91| [ 060-08128 4
ISSUED  ar |o02/07/s1 [ SHEET 1 OF 5
4

1




8 6 5
R74
2.21K
1x
maos 22{8_124
LFF5 MC33077
r—_ LINHP R78 3 18KHZ QuT |10 A
3.92K 29 LCDUAL LPF 31 7
1% GND 6 |_
T 17 116 1 0
16 |45 |13 [12[3 - Uts
5.62K ce2
X
33pF
T — RBO
€83 T .88k
L01uF 1%
mn.’:n RB1 +
.7
fa3 5.78K
1.50K
1x HC4052
LINGND é‘ ™
- INH
GNC
ZS Z CNT HOLD/ uis B
MC33077
—_ RINHP Res 301N ouT ENR
95K 29 LCDUAL LPF 31 1
3 921: GND 2 .
1 0
T [17 |16 |15 (13 [12 - 15
5.62K cs1
11X
33pF
T < — AB4
4 e A\
ca9 8.66K
.01uF 3%
MYLAR
RB5 +
RE8 5.76K
1.50K 1X
X
HC405:
o RINGND 9 |5V
— §_JINH
=5 CNT HOLD/ o
U1 J¢
g g 5




1
REVISIONS
DRAFTER, @.C.7
SCH DESCRIPTION CHECKER [AUTHORIZED
0 RELEASE FOR PROTOTYPE |03/07/90
AS
1 REVISED 07/16/90
RW RRWH
2 RELEASED FOR PRODUCTION { 02/07/91] 02/07/91 |
F F
02/‘07/91 QZ(AO7£9!
CHANGED LPF4 & 5 INPUT PIN A ANH
3 FROM 2 TO 3 PER ECO 03/02/92| 03/04/92 D
- F F
811115-00 03,02/92 03/A04/92
4 - Cle
REVISED PER DCR 920511-01 /ﬂ“ﬁ'ﬁl \,’“.,/ o
~F &
$/migz. <
233077 : e
7—
cgés LEFT CHANNEL
— TRACK AND HOLD
3pF I
R8O R84 A85
. 66K 2.00K 2.00K
1% ix 1x
+5VA
{
HC4053[16
11 [5 VCC gy 12
6 N ay[d3 &
a0R14 510pF
POLYPRO
GNC_VEE
ute 8|7 2 356
B 6 LSAMP
- 3 ) C
305va 3l %
ui8
LINGND Z
— 8
233077 )
1
u1s RIGHT CHANNEL
351 TRACK AND HOLD
3pF
R64 REB RE9
. B6K 2.00K 2.00K
1x ix 1x
+5VA
< L
HC405316
2 c VCCcx 2 €54
— JINH cy i}
cOR|4 510pF
POLYPRO
GND VEE
Ut B 7 » 358
) & ASAMP 3
— Zﬁa
-3.8VA 34
u14
RINGND Z A
8
CONTRACT N
NO. eX1COon
100 BEAVER ST. WALTHAM, MA 02154
APPROVALS DATE TiiLe
SCHEM, ANALOG BD, LOWER,
DRAWN AR | 02/07/91 CP-3
CHECKED aF | 02/07/91| SIZE| CODE | NUMBER REV.
G.T. AWM [ 02707791 [ 060-08128 4
ISSUED  ar |02/07/91 | SHEET 2 OF 5
4 2




8 7 6 5
+15V
'y +5
LEFT CHANNEL CONVEATER |
NT 13 1o
5 5 < VCC VDD :
T T 6 s 0aZ
: J15 HOLD B Jing
Z LINGND " DG444 10
S3 D3
HOLD 9 Jins
+15VCL U28
258 VEE __GND
¢ ¢ 22/25 c76 7 5
? 'j% ’ _0'1’UF T ]
22/25 | 22/25 -01uF
-15V6L 113 Ii?
VCC VDD
- 15 oo 14
25 o2 28 27 20 HOLD/ 18 1n2 52
15 FVeC GND —VCC __ TRIM ADU N 2 6444
vouT PCMS54P 10UT\23 2 oy s1 o
2115y u2s 18P0 25 HOLO T 1Ny -
D15 Do ces u2s 3
2 3 B 6 7 B [0 T0[1]i2[i3i4[i5 16 |17 |16 1 VEE  GND )
=% LDAC<O: 15> 1514 f13f12jt1liolo B [P 6 |5 [a |3 o |1 fo P 4 5
2 +15V
+15V Y L
L3 -15v
t A +15VCL ?SE 15
47uH cA22
La g
== -15VCL €75 l R96 AB7 1N414B
10pF 1.50K 1.50K
47uH b 5¢ 5
-15v
+15V
A114
1R120 [ 270K - s
cres | cma7
OFFSET ¥ IN414B & 1N4148 WA A
ADJUST 3100K o=} . 5L / 510
) RS3 4 Q7
.1/50 20K s bl
sy ce2 R108
1/50 I 43K
- \
~15v
Ag7
1.50K
1X
+5VA
i LEFT FRONT 4 16 1815
LFF5
LOACOUT R115 R110 c74 R108 R106  5|IN 20kMZ OUT|
2.49K 2.49K 10/25 806 4.53K SUMIDA LPF
HC4053 {16 1% 1x NON-POL 1% 1x GND J
Z CNT DEGO/ 10 |g VCCpy|2 €79 411907 13 7 1112
6 IINH  byld 240pF 1x
boR|1S POLYPRO
c77
[eND vEE LF353 0aTuF
uz23 8 {7 - s MYL
. Y 3 4
-3.9VA uz2
R125
1.50K
ix
+5VA CENTER 4 6 185
A LPF7
A119 R124 105 R118 R116  olIN 20KMZ OQUT
2. 49K 2.49K 10/25 806 4.53K SUMIDA LPF
HC4053 |16 X 1% NON-POL 1% 1% GND
DEG1/ 11 [4 VCC 4142 €98 4%1917 37 iz
T
6 lINH ayl3 240pF x
aoR[ 14 POLYPRO
c104
LGND_VEE LF3s3 L047UF=
u23 B l? Ay
-3.9VA
Ui u22
g
8 7 6 T 5




REVISIONS
OHRAFTER, G.T.7
REV DESCRIPTION CHECKER AUTHORIZED
0 | RELEASE FOA PROTOTYPE 03/07/%0
+5VA
1 |REVISED 03/16/50
€103 an RWH
. 1/50 2( RELEASED FOR PRODUCTION 02/07/91 | 02/07/81
OE/A0F7/91 02/‘0’;/91
+15VCL 3|REVISED PER DCR 920511-01 ’”'&/71 o
L3S
~ x
&/ (X
cg2
10PF
AD744 -15VCL
- 6 LDACOUT
3 i+
va4
+15VCL +5VD
A c 3
_jj
22/25 ]E FB2
22 CR24 c66
—
.1/50
48  IN4148 /77 1 c57
u19\11 510 § T -1/50
5
9 R70 LDATA c
LM319™~ 12 5 5%
Ak = ]
65 <6 3
° 1/50
J10
o
-y
-
22/25 77 L
Y
~15VCL
X
sels
‘] MC33077 B
ouT| 8 »
PF 1
__ 2l
11712 21
‘ R104 R102
| 5322'( 5.62K
| = c70
| a103 33pF TO UPPER BOARD ( J204 )
5.23K Jg
1x LFAT _[1
LGND |2
C1R_|3 L
LGND 14
F___
— 6
DOLBYEN 7
5% BYEN/ ’
185 >
18 ] RGND |10
—’ MC33077 5% RSUR [11
ouTi 8 5 I AGND (12
PF 7 1 ==z LSUR |13
__ 6_- " RGND |14
1]12 U2t B2 ™ ®FRT 15 A
R123 R121
5,52 9.09K
1x 102
3 CONTRAGT -
33pF NO. exicon
snéeer? 100 BEAVER ST. WALTHAM. MA. 02154
p TITLE
1x
APPROVALS |  DATE SCHEM, ANALOG BD, LOWER,
DRAWN Rw| 02/07/91 CP-3
CHECKED aF| o2/07/91| SIZE] CODE | NUMBER REV.
G.C. AWH | 02/07/91] D 060-08128 3
ISSUED  aF| o2/07/91 ] _SHEET 3 OF 5
4 3 2 1




8 | 7 6 5
+15V
RIGHT CHANNEL CONVERTER +5VA
CNT 113 !1? l
e VCC VDD 1 C';;’
o RSAMP 6 les nalZ
J5 aslHs} 8 _4IN4
Z RINGND o~ DG444
2 1153 0319
HOLD S Iina
+15VCR
cis u11 [
3,, VEE _ GND
7 ¢13 22/25 _ C23 4 5
A g2 01uF
22/25 | 22/25 -Q1uF
-15VCA s [
VCC VDD €36
26 22 28 1 27 20 HOLD/ i‘g D2 s2 14 10pF
49 [FVEC GO =VCC TAIM ADJ IN N2
E vout PCMS4P 10UT\23 2 1054“5, 3 5 AD744
21}gy v12 18P0 HOLD 1 Jding -
0253 s . o c30 U1 3,
B O[T (12 [i3[14 [i5 16 |17 1B i /
IF 1oy VEE_ GND 1o
e RDAC<0: 15> 1514131211109 8 [7 |6 |5 14 3 2 |1 |o J4 5
R29 -
+15V 0K -15v _“
L1
e +15VCR c;a c:‘s
47uH ' ca2 R25 R22  iN4148 1N414
2 40pF T 1.50K 1.50K 148 1N4148
AR -15VCR
47ul
-15v +15v —
1R60 B:‘]EB’ .1;5-2
OFFSET 2 | 470K | cas L Cats P52 L YEAJ 10
ADJUST | 100K ¥ {N414B K 1N4148  2- o Bls
3 €41 ca8 R37 c g
1)50 ’)a) 3K )e
~15v . _l_ 1 4 1 22/2¢
*5VA  RIGHT FRONT -isv RS4
ADACOUT 1 R42 R4t c3z A48 1.50K
i} 1x —
2.49K 2. 49K 10/25 806
HC4053 16 1x Ry NON-POL = 4 |6 185
CNT DEGO/ 11 [y VEC o] 12 €3 LPF3
S B Itnn oyl 2aoF R46  2|In 20kHz ouT|s
aoR[ 14 POLYPRO R47 4.53K SUM{;?\JAD LPF
ix
GND_VEE LF353 493 T B 7 iR 3
us B 7
39
4 .047uF
MYLAR
-3.9vA us T
+5VA LEFT SURROUND (A1, -DOLBYEN
A A1y A10 c1 A7 150k | g
it 1%
2.49K 2,43k 10/25 806
HC4053 |16 1% c 1x NON-POL * 4 16 18 |5
DEG2/ g VCC 5 8 LPF1
5 lonn o= 2aboF R9 2]IN 20KHZ OUT|8
cOR|—4 POLYPRO R16 4.53K SUMIG%?) LPF
11X
GND VEE LF353 489 T 7 iz
us B |7
c6 RG
.047uF 5.62K
- -3.9VA U1 MYLAR T %
*i‘{“ RIGHT SURROUND (R34, DOLBYEN
R36 A35 €20 R28 1.50K S T2
2.49K 2.48K 10/25 806
HC4053 |16 ix =ik L2 = s [6 185
DEG3/ 10 g VEC ]2 Ci14 LPF2
§ onn byt Pyl R26  2|IN 20kHz ouT|s
boR[ 15 POLYPRO A27 4.53K SUMI&AD LPF
1x
GND_VEE LF353 493 T B 7 i
U B 17
—_} c18 A33
.047uF 5.62K
J3 ~3.8VA U1 MYLAR ‘1' X
—
8 7 6 3




2 i
REVISIONS
ORAFTER7 G.C7
REV DESCRIPTION CHECKER AUTHORIZED
0 |RELEASE FOR PROTOTYPE 03/07/90
+5VA
1 | REVISED 0317790
C45 AW AWK
-1/50 2| RELEASED FOR PRODUCTION 02/07/83 | 02/07/51
02/‘0F7/91 02/‘(;7/9!
D7 T
+15VCR 3] REVISED PER DCR 920511-01 ot V., D
£ F
c/nlg2 Iy 7l
u4 11
10 [0
LM31g™~, 7 N/C
S I+
6 B
€36
10pF J
AD744 -15VCR
- 6 RDACOUT
+
+15VCR +5VD
u10 ‘L ¢ z
\——'j
22/25 gres
| cie
.1/50
o | R18 c17
1 510 3 = .1/50
: misw 12 Ase RDATA <
— 5 5%
4|+ 1.0K
TPRR o g ¢
e
Ji
o
¢
]
22/25 Y 77
~15VCA
MC33077 L
55
7
6 |
us
] R57
5“‘:552K 5.62K
. X Ca4
8 _Cas RERT , 3=
nsa 33pF
5.23K
ix B
RGND 3
- 3 %3
DOLBYEN _
— MC33077
2 3 ¥ .
R2 J_ c2 >
470K = 3.3nF -
MYLAR U3
R4
: 01 4§§x 13.7%
1X
2 J108 2 LSUR _ el
. as 33pF
’ 2
52K 5.62K —
1x 1x
AGND 3
— 3 %3
DOLBYEN _
BE— MC33077
2 +
7
R19 l ca6 5
470K 3.3nF -
MYLAR U3
A31
4 A30 13.7K
84 470K ax A
2 J108 cas BSR 3
3 5 A32 33pF
52K 5.62K
x 1x CONTRACT -
RGND T [N exX1con
100 BEAVER ST. WALTHAM, MA. 02154
TITLE
APPROVALS | DATE SCHEM, ANALOG BD, LOWER,
DRAWN AW[ 02/07/91 CP-3
CHECKED aF| 02/07/91| S1ZE| CODE] NUMBER AEV.
G.C. AWH | 02/07/91| [ 060-08128 3
ISSUED  ar| o2/07/91 [ _SHEET 4 OF 5
)

1




7 B 5
T
LCH ANALOG BD LINK
" QUTPUT MUTE DRIVE . 7
y CR23 A113 1 ‘: é ég
h _213 2 3
. 1N414g | 390 | ces 13 7
R9 \ 330/25 =7 =G
chas 100K RIS | /P 05 Sl 5t
4 = 2N3306 5 &5
iNalde o cras | 43 \\53 — o8 9 oE
}{ d El Q0| DE
ago 10K Nd148 | cg, CUTMUTE \"_él 0 Jroe
20K A 25 2.2/50 no3 —5{ o 5
6 10K af 13 4] 7D,
2N3904 ce4 5 14 5[ 0
1750 St RCH ANALOG BD LINK
J4
i 1
+5VA 4 -15v A4
55
56
R43 7l 7
10K g 8
1 ___%? 90
DOLBYEN/ R12 2 02 1 11
343 -
3 i 2N3906 2z
3 414
R14 515
2.0K
DOLBYEN
R1S lca
10K J:1/50
-15V cRag
14
™
1N4004
u27 ANALOG POWER SUPPLY
7615
1 viN voutl-32 HisV
TO POWER SUPPLY BD To220 T TO UPI
cos | cos GND L ces | ca3
19 .1/50 2= 330/50 2 330/25 & 1N4004
4
5 T T T [
3 ' L
4 €101 | co4 . c87 | cAaso
T .1/50 2 330/50 . 330/25 & 1N4004
{ T o T J
2_IviN voun-3 -18v
T0220
7915
U26
CcA32
al
L 4]
1N4004
+45V
€37 J_ c34 ca8  |* c3 l cg7 c40 ces c69 406
.1/50 = .4/50 = .1/50 == .1/50 = .1/50 = .4/50 = .1/50 .1/50 £ 1/80
ol et B il
T l =F
. BYPASS CAPS 5 |
ug
ca €43 €100 cas_ [ cso c70 ca7 c3s ca07 3 HL33077
.1/50 = .4/50 T .1/50 = .1/50 = .1/50 = .4/50 T= .1/50 T .1/50 = .1/50 +
I A R A I I et
iy s
+5VA
ca1 co1 56
(1/50 = .1/50 = .1/50




REVISIONS
TMUT DRAFTER7 T.T.7
QUTMUTE - 1; 52 REV DESCRIPTION CHECKER__|AUTHORIZED
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1 15 02/07/91 | 02/07/91
LDATA = ;
LOATA TG | 3| REVISED PER OCA 920531-01 [ mlr [
K +5V0 3 T~ o
5 HOLD CNT > a/ufsa__| ¢psioe
5 HOLD/ 218
7] 2 T8
8 DEGO/ 3ZZ
Sbras—| LMUE/ =
d 3
T D0ESS i
B 55
4] FDATA 1T
=
- L AL T
%%

RDAC<0: 15> Z
8
DOLBYEN - %

0 UPPER BOARD ( J207 )

+15V
A
ne®,
R126 -3.9v
i 3.9vA
J1
CR33 R71 CR17 €50 cs52
510 = ynN748 22/25 = .1/50
J1 3
dip ’ +SVA |
330/25 _45v
SPARES
+5VA
i
353 HC4053[16 HC4053}16
10 [3 VCC pal2 g VCC o1 5
7 B8 bx o (3
>7 6 INW  by[t [ 6 jint eyl 3
boRLiS | cORL4
us GND_VEE GND VEE
33077 U16 ]s 7 v23~ B ]7
1
: o \
us -3.9VA

o et exicon

100 BEAVER ST. WALTHAM, MA. 02154

TITLE
APPROVALS | DATE SCHEM, ANALOG BD, LOWER,

ORAWN an| 02/07/91 CP-3

CHECKED  ar|o02/07/91| SIZE] COLE| NUMBER REV.
G.C. awH | 02/07/91] 060-08128 3
ISSUED AF | 02/07/91 | SHEET 5 OF 5




8 | 7 6 5 i
+5v +5V +5vV
3
ﬁ R43 R4S | e ——— —
R29 3.3K 3.3K
1.0k MASTER PROCESSOR | % SEE NOTE 8.
280 6MHz
a pZCLK (4.608MHzZ) zcLr 6 AD MADRO W
i 25|BUSAEG Al MADR 2 ! $N2
N/C 23 USACK A2 |2 _MADR2 * *
Z3 1 MWATIT MWAIT/ 24 RTT A3 |33 maDR3 ROM
+5V A4 134 maoRd | yaomaa v
{_— A5 32 maoms U onys 27512 [ M
11 vee :s E? MAORS { MaoRo éo 20 00 ié MDBO g
28 lonp A [38 _maome | naped 5 > o3 [13 woBe [
7{; 49 [39 maoRs I ony 7 a3 o03[15_mDB3 [
A10[40_maoRi0 I"yapna 6 a4 04]16 moBa [
IYE{IENYY-RYEN yvpver-ry 5 A5 05|17/ _moBs [
moso 14 5o at2[ 2 mapR12 Iy one 4 s 0B |18_moBE e
moes 151ny A13] 3 MaoR13 I"v.pay 3 a7 07|19 __moB7 g
moe2 12 05 A14] 4 mapR14 I ope 25 a8 P
mMoes 8 Ip3 A15L 5 _Maomas J°y oag 24 iag M
MoBa_7 Ina MADR1O 21 ia10 M
| moes 9 s MADR 14 23 la11 i
voss 10 Ing MADR12 2 la12 B
MCB moe7 13 In7 MADR13 261413 £
2252 HALT b18_wy/c 27 la14 L
| RFSHEeB._N/C 1 1a
inT/ 16 INT e T O
eFaTL/ 37 NMT WEL22_Mwa Aa0M 22 BE
MAED b13_MMREG
Z; 2 ZAST/ zasT/ 26 _RESET TORG pel 10AG ua2s
Wip27 M1
uz24
4
Tme —5Ret
MASTER DECODER
GAL16V8
MADR1S 1 1o F7038 mom 0000-CFFFE
MADR14 2 111 Feli8 mam FOQO~FFFF
MADR13 3 12 Fs{l/ wmsmeo DA4QO—EFFF
MADR12 4 113 Fa|16 mpac DOOO-D3FF
MADA 11 5 114 F3[15_sLvAmaM/ EOOO—EFFF (DOOO=1FFF)
Egpcs SCB MMREG/ 6 |15 F2ldd LEx D400-D7FF_ (2000-23FF)
. SMREQ 7 116 F1p13 nrc
Z DADR<O: 13> DaDR13 8 117 Fol2 wrc
acc S lia
3 Zz R Y ol 7 A— MADR10O 11 ]9
u13
74HCO04
M1/ S &
Ga 1/0 DECODER.
74HC138
+5Y IORG 4_1G2A Yo biS __RowseL
77 S {G2B Y1 bid coLsew —I
6 1G4 V2Li3 KEYSTAT —l
5. 1K MADRZ2 3 l¢' V3 hpi2_conTmasT l
MADR1 2 |g vabil_vioeo l
MADRO T la  v5L10 msvncy l
Y6 3 LCOEN ‘
Y7 D—;'IRD LCDEN
uis
MASTER RAM PROTECT
—————————————— +5V
TNOTE:” CH16 AND R69 ARE 1 :
I CONNECTED TO +5V ON REV 2} RE6
| AND_3 BOARDS. NOT PFAIL/! | a2 Q12 10K 1 c63
T 5% wBEAIL PEATL/ 2 aN3g04 anaoos T " 1/%0
+5V 11
| cnte | mes P f o ;°
4 1N4148 ¢ 10K i cs7 PROT/
=+
2.2/50 SYSTEM RESET N RE7
4 4
T N RS9 2N3904 1.0k
J ces 9 %8 2
2 2a725 CR13 rhee——— - . 1.0K
1N4148 u3s f
[ cry7 NOTE: CR17 IS ! RS7
10k § ' pap3s NOT INSTALLED !
77 res | ! IN REV 2 AND 3! 1.0K 77
3‘;1\(:1‘4 L BOARDS | 74HC14 ZAST
13| 12 @ | ———— 11@g 10 “LmsT/
="
U3s U39
8 ] 7 3 5




4 3 | 2 1
MADR<O: 15> REVISIONS
N DRAFTER/ @.C.
' 3 -8B |Rev DESCRIPTION CHECKER__|AUTHORIZED
7 ~B8 | 0 |RELEASE FOR PROTOTYPE PF/RS
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010 2 | RELEASED FOR PRODUCTION 10/26/90 _| 10/25/90
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DRAF TER T.T
REV DESCRIPTION CHECKER __|AUTHORIZED
0 |RELEASE FOR PROTOTYPE
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1 [REVISED 6/27/90
AW AN
2 | RELEASED FOR PRODUCTION 10/25/90} 1105/90
1105/90 | t105/90
CORRECTED Z LOCATOR'S, PER ol AWK
— 3 | Eco NO. 910117-00. g1 Sgp/on
2/8/91 2/8/91
— CHANGED U34.22 AND U29.13 An Rty
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—] papRa 9 lag 1/01[i2 soB2
=] papbR2 B lap 1/02[13 soe2
0apR3 7 a3 1/03{ 15 soB3 ]
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MAS 6la6 cashib caso - 4 MAS A6 CAShplB casos - 4 MAE A6 CAS CASD 2 MAGS
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Blvss © bt Blvss G pi 18lvss G p 1t
A7 u1s /7; Uig /717 /7‘; u20 /7E
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. paprs 4} ZAS oU b-69 nzc
DabRa_ 5| ZA4 XA1 67 N/C
oapR3a__ 6| ZA3 XAQ 66 nsc RPS
DADR2 ZA2 A7 | 23 16 i _MAZ
oapr1 8| ZAl A6 28 15 2 MAS
Dapno 9| ZAO AS 26 14 3 _MAS
A4 24 -
T -S80T spez 10| 207 A3 [25 2 mas Z4HGTS:
2 soee 11| ZD6 A2 27 11 & MAZ DAB4 2_11p i
soes 12| 205 At 29 10 7 mas joass 3 lap 2
B sopa 13} ZD4 AQ 31 9 8 _MAQ DABE 4 13p
soga 14| 203 BAS 30 "33 74ACOB 0AB7 S lap a4l
soez 15} Z02 TAS 33 cas 9 DABS 6 _lsp =
soea_ 16} ZD4 WE 32 we 10 U17 -8 DABS 7 160 6l
soeo 17} ZDO DAB19 P57 basis DAB1O g 0 7
oa— DAB113
3 0cs oapy 20 | AD DAB18 | 56 paB1e —1% 8
ZEE Dwr, 21 | WA DAB17 55 DAB17 +5V 11
TE e sy s M7 R TE YT . S
2 5
T = ERST DAB14 [52 pagiaf— oo vt
77 L, MCIN DAB13 [ 51 pasa3z
7877 mcout DAB12 [50 oam1z A35
Y1 g DAB1
r—l—m< XTAL1 DAB11 [ 48 pas11
18. 432MHZ DAB40 | 4B pasio 2K
T 76 | XTALO DABOS | 44 pamg 74HCTE
cs2 wes 59 | We DABO8 | 43 pabe oape R34 DaBa 2 ip -
] 330F DABO7 {742 paB7 " DaABS 3 lap i
ccrkab3 | CCLK1 DABO6 | 41 pams DABE 4 |3 :
cecriob2 | CCLKO DABOS | 40 pass R36 DAB7 5 lap
— DABO4 [ 39 papa DAB3 DABE 6 Isp ¢
oDEca1,61 | DEGI DABO3 [ 38 pas3 2K oaes o
peco/s60 | DEGO DABO2 [ 37 Dams2 oabis 75 -
wios 65 | FOLD DABO1 [ 36 pap1 SEE_NOTE 1. YR Sl i
DABOO [ 35 paBo 1 JOE
7 ZE o RDATA ADAaTa 71 | SIM PCLK1 | 73 PCLK1 11
LDATA LoaTa 70 | SIO PCLKO | 72 PCLXO
7252 U9
u3o
A
74HCO4
HLD 3 4 R4 HOLD
I Du4 100
R8 HOLD
100
8 7 6 [ 5




| 4 3 2 1
REVISIONS
ORAFTER7 T T7
D10 MEMORY REV DESCRIPTION CHECKER__lAUTHORIZED
45V +5V 0 RELEASE FOR PROTOTYPE PF/RS
4464 4464 Y
maz 1907 voD f maz__ 1007 vppl 8 * q REVISED 6/27/90
::: g A6 CAS 1g CASD 2 Ea MAS g A6 CAS 15 CASD Z Z
A5 RAS RAS Z MAS AS RASL.2 _RAS/ 4 :4 Ez AN AW
MA4 Blaa  WATh 4_WED Z MAQ B8iaa WATL_4_wED Z 2 | RELEASED FOR PRODUCTION e 10/25/90
MA3 1 a3 p3l 3 opaeis 2 MA3 1la3 p3[ 3 oamss 11/05/90| 11/05/90
Ma2 2 Ao 02| 2 DaB14 Ma2 2 |a2 D2|l-£_DAB218 ADDED R78, DISCONNECTED W ANH
MaA 1 3 a1 pil17 paeas MA1 3 (a1 D117 _oaB17 3 |UB.1, 43 FROM THXEN CONNECTED | 2/8/51 2/8/91
MAO 4 1a0 Do 15 paBi2 MAO 4 1a0 Do 15 paB1s TO R78, CORRECTED Z LOCATORS, AEJ AF
Blvss B pt /J;ﬂvss G ,177 PER ECO 910117-00. 2/8/91 | 2/8/91
/J7 ADDED CIRCUIT FUNCTION LABELS Pﬁ-;
/7l7 vzt uz2 “ | AND CHANGED z LOCATORS PER ’22;2'{/‘7" iy
ECO 911210-01 EXA LA
' R, A
= w
, PER ECD# 920421-00-A “loln
¥4 DEGLITCH LOGIC
—————
HC74 [}
74
2[0S ol HC32
74HCO4 5 Jus »-B_oeca
1 N2 11 G LB nvzc
‘U{- = +5v
ve 3 DEG1/. i SPARES
4 74AC08
5 |u17 B _mzc
HC74 e 74HC32
2 {p S als 3\ us 3 peEGa 1274AC08
i3 -_Lun 11 _nze
PCLKO 3 GLE _nrze HECL Z -
c 5
K 4 8
P2
pr) NOTES
o7 % 1. R33-36 NOT INSTALLED. )
CASD/ 426 2 R84 MAY BE ADDED IF 74H(574'S ARE
33 Z INSTALLED ATUB-U11.
— Fa0 )
358
CONVERSION LATCHES 3 . =
L SWAIT/ . B
74HCTS74 74HCT574 BAS T2
110 1919 uoaco DAB1Z 2 |10 10118 Lpace 3
lop 20|18 Lbpacs DAB13 3 |lop 205118 Lbacs ZE
lap 30 7_LoACc2 DAB14 4 |3p 3017 Lpacio Z
lap 4p |16 _Lbaca DAB1S 5 lap 40|16 LDacaa
lsp sy |15 toaca DAB16 6 {sp s5gli5 Lpacaz 4 35
lep 60|14 _Loacs | DAB17 7 lep 60|14 LDaca3 2
170 70|13 uLoace DaAB18 8 |9p 7013 Lbacia 258
lep sal 12 Loacy DAB19 9 |sp s8G/|12 LDacis
40 14 0E
>
Uit u10 .
. LDAC<0: 15> E
RDAC<Q: 15>
Z®
74HCT574 74HCTS74
[1p 16|18 moaco DAB12 2 110 1g|i9 mpace
{20 26|18 mpaca DAB13 3 |lop 2g |18 moacs
|30 3g[17_Apacz DAB14 : 3p 3gli7 Aoacio
{ap 4G |16 mDac3 DAB1S 5 |lap 40|16 RDacsz
_1sp s | 15_Apaca DAB16 6 |sp 50|15 Aoacie
16D 66 .14 RpACs DAB17 7 lsp 60|14 moaci3
170 70|13 mpacse 0AB18 8 |70 7613 _RDAcaa
_lap 8o [ 12 _mpacy DABA1S S lsp 8@ |12 mDacis
4 OE 1 J0E
] 11
S
ug ___uw
. +5v ISEE NOTE2
3./3\;7\/\,_? | l__LCA_.> TG
1 ! 3
=t Z 59
S T |
: 7
8 |coNTRACT ;
NO. £X1Can
100 BEAVER ST. WALTHAM, MA 02154
APPROVALS | DATE TITLE
SCHEM, DIGITAL BO, CP-3
DRAWN o lo2/01/90 DRAM AND LEXICHIP
CHECKED . 11/5/30 | S1ZE] CODE | NUMBER REV.
B-C. AW l4os25/9d D 060-08135 5
ISSUED AF | 14/5/90 ] _SHEET 4 OF 7
3 I 3 [ 2




8 7 6 5
INPUT SWITCHING
o VID+SV
A
1 PROT R49 08
A2 L m 2 2N3904
i > Avz VID+5V
VIDEQ IN 2 p—
INPUT 1 v 4 a NO_a 7 CR3
i * | RELAY [— 10 P
2 = N4148
G 1 VID+5V
B E o+ VID+SV { PRE-AMP_6dB
A73 GNDV y
100K CR4 A25
M 330
414
GNDV e , ats 3 . 1N4148 av3 zé
5 9 EL<0: 3> 2 nszc 8 - - 2 3
TR e—— o 2N3304 NeTE = NC % ?g;(: 3
INPUT 2 3 n/C 7 - NO 4 c26
10 -~ [heLay | 1 c20 E—— e
. | RELAY | — g 18pF
SKov 1N4148 .1/100 2 63
Js B A71 14 RY1 2N3904
74HC32 cR1 nee 9 > NC % = L y -
100K 12 nyc 81 3 5 * R24
GRDV N/e 7 A NO a 4 47/16 —’V\-—“o
10 e 1 R17 Ra2
INPUT 3 RELAY 10K 100
R18
a 75
Js 6 R72
100K
GNDV §N7DV
Z VIDOVLY
VID+5V
Z VIDEQ+SY 3 VID+5V
FB5
1 ¢33 c3z2
2= 350725 T +1/50 VIDEQ DETECTOR
2
v vsync/ PR3
20K
c4
31
e
c11 330/
T
1/50 ct3
4 ~-.SYNC SEPARATOR
01uF
NJMR217
c R14 21 1N1 22 wrc GRov
¥ N/C 2 IN/C :55 1 nsc VIDOVLY ves
2.2/50 1.0K nze 3N SW1 ?g
vee vo [
§N7r:v A13 B IAFCEN  Sw2li8 veLK
A12 12K 2_IAFC v3 (17
5 lvcor Sw3[ 16 | TP1
27K 8 _lvcoo  onD [22_] | voata
9 lsouT
FREE- 3IVSIN  HSYN/D HSYNC HSYNC
RUN 1isIN vSYN/L14 VSYNC VSYNC
FREQG. QuT|1S o ————— |
T
ADJUS RS U1 | GRov | 1 (Ye
c10 RS | 1 iy
1R16 100K 1 cs3 i | 7.158090MHz )
- 2 .1/50 470 I 15PF = P '
- I cs3 | ! 22uH
H 3 | |
: 1 10PF T | i
5 ciz |l o c R10 a2 A1 AL C71 T css
{ eao;;s:[ 1000pF 1.0M 660pF 2.5k 2.2 2.2k | 15PF P 18pF i
P T 1 S S -
H | === | |
‘ ) GROUND W3, & SET HSYNC/ TO L _ SEE NOTE 2_ _ _|
et 15.73kHz FOR NTSC, OR -
15.62kHz FOR PAL.
8 T 7 5 5




l 4 3 2 1 N
REVISIONS
REV DESCRIPTION

DRAFTER7 G.C.7
CHECKER _JAUTHORIZED

VIDEO QUT 0 | RELEASE FOR PROTOTYPE

REVISED 6/27/90

3
© AW AW
0!
s 2 |RELEASE FOR PRODUCTION _‘{3_1_10 25/80, _i_!é 5/90.
R75 11/05/90] 11/05/90
100K 3 | CORRECTED Z LOCATORS, PER orae: |asaras
- F
efov ECO 910117-00. z‘/Es‘;sa z;elss

-

THANGED R51 FROM 330 OAM 10 L T
4| 100 OHM, R4d FROM 1K TO 75 | 277781 | 5/7/31
VID+5V OHM, PER ECO 910415-00 $/7/91 5/8/91
DELETED 26, CHANGED C53 FROM | wr RAH
QUTPUT BUFFER ROUNassTa) | 3 |10pF TO 15pF, A6 FROM 12k TO | so/6/es | s0/e2/0s |
47K. ADDED NOTES 1, 2, AND C71| A&J AF
VID+5V R41 El PER_ECO_910809-00 10/9/91 | 10/22/51
{l 68 a7 2 TP3 | g | ADDED NDTE 3 AND CIACUIT  |[&M¥ Y| &< lgy
2N3904 akov FUNCTION LABELS PER ECO =g -
P 648 . ; 911210-01 ET e fra] X 2kl
10K VID+5V
! R44
2 Q4 CLAMPER
2N3906 R32 - 75
czsﬂ s e 66 VID+SV
——o €31 2N3904 ROV
— TOS2
8F | 1/100 BUFFER
4
c | - 013
g 2N3904
Rat 47/186 R38 R37
2K
110 ce 2K 6.2l
.1/100
CERRAD3
c
b
GNDV
2.2/%0 GNOV NOTES:
1. ON REV 3 DIGITAL BOARDS R26 MAY BE ELIMINATED
AND THE VALUE OF R6 IS THEN 47K.
2. ON THE REV 3 DIGITAL BOARD SOME UNITS HAVE C53
10pF, OTHERS HAVE TWO 15pF (C53, C71) CAPS IN
SERIES IN C53 LOCATION.
3. THIS SCHEMATIC APPLIES TO REV 2 AND 3 BOARDS
ONLY.
VIODET VIDDET
et |, T
VID+SV
16
CHARACTER OVERLAY
Lnaaaszm—xx
22 e eBl2o_| CcRS
s ™M 19 rgs e iN4148
FB3
_ TESTZ 2 nN/C
e L 18igcik TESTHHL msc
F82 RsT/ |21 VID+5V
voC L2 N/C
ata A | 1757 voB/ |4 nzc
FB1
e 2 HSYNC/ 106tk
YNC 8 _IvsynC/ ’
14 lyIN vom |12
8 lexsc  pLvL 3B
7 _xsc  cLvL|[23
9_Ix BLVL |15
L3 10 lex vss [11
3 CONTRACT
H u.xa} RS2 AS0 RSB 58 .
g oov ¢ 1.0k ¢ 20K  2.2K §2.2/50 == NO. I_exlcon
5 60 100 BEAVER ST. WALTHAM, MA 02154
pF 18pF APPROVALS | DATE | '1-E
T SCHEM, DIGITAL BD, CP-3
M__viogoeno, 7 g7 DRANN ps |e/14/89 VIDEO OVERLAY
% FB4 CHECKED Ay |11/5/90 | SIZE| CODE | NUMBER REV.
oXov G-C.  pmw_l1o/25/99 D 060-08135 6
ISSUED ar | 11/5/80 [ SHEET 5 OF 7

4 3 3 l 7




8 7 6 5 |
INPUT SWITCHING
3 VID+SY
'y
T PROT R49 a8
= ! 2N3904
1.0K RY2 VID+5V
! 2 9 A
VIDED IN 5 v NC v 3
INPUT 1 elov 4 ~ NO a 7 CR3
1 +{RELay = 10 N
2 1N4148
G VID+SV
06 L VID+5V i PRE-AMP 5dB
R73 Gloy L e ———
100K CR4 R25
» 150 1
GNOV 3 1N4148 e}
INSEL<O: 3> R1S a2 A3 . N
2 %2 L0 2 2 2N3904 e 9 > NC < R24
NZC 3
INPUT 2 1.0 > oz Gl N 2 10K cos
10 —heLay I 1 c20 1 (
e 2 33pF —
4 | ov 1N4148 .1/100 s a3 g
06 871 M AY1 i 2N3904
g 2 C
100K o 2e32 CR1 V7 > NC x 5 3% f A21
Glov N/c 7 o NO a 4 470/16 4
10 M v IS 1 R17 Ra2
INPUT 3 RELAY | 6.8K 47
R18
4 75
J6 B R72
100K
GNDV GNDV
VID45V
a76 VIDEQ DETECTOR
20K
74HC32
vsyng/ R3 €70
20K
Z VIDOVLY -1/50
2 VID+SV
Z »VIDEO+SY
Fas_li €33 l c32
= 330/25 = .1/50 VIPVPV
2
L1
47uH
GNDV
cq
c1t 330/25
.1/50 c13
il SYNC SEPARATOR
.O4uF
c A14 21 I1nyg N/clB2 e
3?. N/e 2 IN/C N/CHl  wse VIDOVLY vcs ~
2.2/50 1.0K nzc 3 IinNe swif20 FB3
~ R13 7_vee v2 [18 _
GNOV 8 |aFceN swal18 VCLK M
R12 12K 4 _IAFC v3 [17 FB2
S_lvcor Sw3[ 16 TP1 _
27K & lvcoo  GND [12 | voata M|
0 lsout T FB1
FREE- 3IVSIN  HsYN/]2 HSYNC HSYNC
RUN 1lsin vsynA 14 VSYNC VSYNC
FREQ. ouT{15 L
ADJUST RS . Yov —z
1R16 100K G0 7.159090MHz =
- 2 -1/50 L cs3 [
; 5K 7(~2.8-10pF 22uH
H 3
; c12 ! c1 R10 R2 R1 A1 c55 C60
: 680pF .l, W3 1000pF 1.0M 2.2x 2.2K 2.2k 18pF 18pF
| F i L1

i A GROUND W3, & SET HSYNC/ TO

* 15.73kHz FOR NTSC. OR
15.62kHz FOR PAL.

SET XTAL FREGUENCY TO 7.159090 MHz
+/- 20Hz (COLOR SUBCARRIER FREGUENCY

IS THEN 3.579545 MHz) .

l ‘ 7

5 I

5




4 | 3 b 2 1
VISION:
VIDEOC OUT AEVISIONS DRAFTER7 T.T.
REV DESCRIPTION CHECKER _ |AUTHORIZED
NEW PAGE CREATED FOR REV 4 2 ~lria
3 0o © |BOARD PER ECO §11210-01 =7 356 44 £ 2p3[%
A75 U8
100K
(GROUND LUG) ©°Y
(TO CHASSIS)
% TP3
GNDV
VID+SV
QUTPUT BUFFER
R41 — L2
68 4
a8 c75 3 7uH
_— = 07 2 c76 | €77
— .1/50 2N3904 =.1/50 330/25
; o2 :
Q4 1000UF
—2@ 2N3906 Wov
R44
3 v \4
6 1D+5 43
— 3t
pF  — BUFFER
.4/100 — GRov
613
24 cas 2N3304
As
51 47/16
52
3 VIDDET VIDDET =
VID+SV
g Fo6
_Lc73 c7e VID+5V
- 47/16 = .1/50
I:— R48 | CRS
3.3K K 1N4148
Sov 0
ARACT VERLAY +1¢
% ERQ 2.2/50 %
GNDV
MBB8324A-K1
L22lvcc cg |20
M 18 los/
FB3
TEST2 2 NS
M 18 scLk  TESTH L N/C vio+sv
FB2 RsT/[21
_ voc |3 wnsc
R | W VA3 ves/ (4. nsc RS1 R79 RS6
FB1 5 43 1.5K 1.00K
HSYNC/
& _lvsync/ 1-BW 1%
14 ly1n vom [ 12
8 lexsc  PLVL |15
7 Ixsc  cLvL |13
8 _Ix BLVL [15
10 fex vss [11
] AS2 RSO  RS8 css NTARET
U-Z%v 470 1.2k 2.15K y E=2.2/50 go Iexjcon
1x
60 1-an 100 BEAVER ST. WALTHAM, MA 02154
18pF APPAOVALS | DaTE | 1T-E
T ATE SCHEM, DIGITAL 8D, CP-3
A vioeosno, T g DRAAN /5 ¥ 22377 VIDEG OVERLAY
FB4 CHECKEQ #7244 4., | S1ZE| CODE| NUMBER REV.
GKov G.C.  gw {2/i7/1d D 060-08135 0
ISSUED £ [z/24/92 [_SHEET 6 OF 7
4 I 3 2 ! 1




8 7 6 5
Z MDAC<Q: 7>
e -2k
Za 2 SIDESEL
Z REGEN
Z INSEL<0: 3>
Z o THXEN
Z o DOLBYEN/
ol g e
Z FDIREN
TO LOWER ANALOG BOARD
. RP4 J5
5 LDAC<O: 15> Lbaco 1 15 g LCH ANALOG BD LINK
DaC1 2 15 2
LDac2 3 14 3
— LDAC3 4 . 13 14
LDACZA 5 12 5
LDACS _ 6 11 6
LDACE 7 10 7
LDAC7 __ 8 9 8
10 lgT___
AP3 T
Lbacs _ 1 16 5
LDACS 2 15 3
LLDAC1O 3 34 2
LDAC11 4 13 =
LDAC12 S 12
LDAC13 6 11 5V,
LDAC14 7 10 A 1
LDAG15 8 s 3 L oata
C 120 =
4
4 za CNT Hoto IS
Horo/ |6
2 Za MUTE MUTE/ |7
pecoy 18
peEGas 19
DEG2 3]
DEG3 1 | S
2 !
3 !
14| mpaTA |
— % RDAC<0: 15> ADACO 1 Rp2 15 15 !
AOACH 2 15 i
RDAC2 3 14 /77 J3 |
ADACS 3 |
moaca s iz | T ACH_ANALOG BD LINK L=
RDACS 5 11 3
ROACE 7 10 4
Z Y. IDEOGND Y s | =
= il 120 6
5 NOTE: LCD CONTROL LINK
: Rz NOTE o 3: —_— coace 4 1. 4‘23_ I
BOARDS ONLY +5V
B| - 2 RoAC9 2 15 El
J8_ | RDAC20 3 14 10
1 RDAC11 4 13 11
2 ROACI2 & 12 2
2 > CONADY CONADY 34 ADAC13 & M 3
MADR3 ) T
T e MO 15> v S :
LCDEN 6 20
Z - LCOEN MDBO 7
8
MDB3 [¢] +5V
| MOBa 1 TO POWER SUPPLY BOARD * —
MDBS 2 /77
MDBE 3
MDBZ 4 CR10 _J_:CSQ
NZC 5 J9 X IN5404 7~330/25
— Z MDB<O: 7> ; T
FRONT PANEL 5 i ﬁ&
CONTROL LINK YIDEOGMD = |vipeossv
——— JE o
J7 5\ ™ "c7a | norE: 1
1 1 .1/50 NOT INSTALLED ON |
2 REV 2 AND 3 BOARDS
1
Ze ROWSEL P I___._._:-] ___________ _
E COLSEL coLser 4
KEYSTAT/[S J10
E o KEYSTAT | [S 1
A ces L ce8 MD80O, 7 BRLTEN/ 2
XHH = = XRX MDB 1 8 3
MDB2 9 4
Fmm———————— | MD83 0 E
| NOTE: ! | MDB< 1 5
| C68 AND C69 | 77 MDBS 2
| ARE OPTIONAL. AND | 3 /77
| ARE NOT POPULATED.| g IRDATA
} i
77
Z BKLTEN
B 7 6 5




3 | 2 | L
. MDAC<Q: 7> T0_UPPER ANALOG BOARD AEVISTONS TRy
l GAIN ap7 J1 REV DESCRIPTION CMECKER _|AUTHORIZED
3 1 16 3 B 0 |RELEASE FOR PROTOTYPE
4 2 15 4 f RS
2 2 1 2 2 1 |REVISED -6428/50
. 3 5 12 1 5 AW AW
s s 13 s g 2 | RELEASE FOR PRODUCTION 10/25/90 | 10/25/90
o 7 10 o 7 11/05/90 | 11/05/90
2 8 ) d 8 e
120 E CHANGED RP7, AND RPB FROM 2reyes 2/8/95
1 3| 150 TO 120, CORRECTED Z e o D
AP8 1 LOCATORS, DELETED NOTE, PER | ,.=o. | o 8701
LEFT/ 1 16 2 €0 910117-00.
/BSE 2 15 ’ 1 &
A L 13
) 3 14 Fwa 14 4 | ADDED CAPACITORS C78-CBS, Q;{%L kA ala
2 ‘: " ArenT/ [15 CHANGED SHEET NO. TO 7 AND A
1 CHANGED 2 LOCATORS PER V3
FWR/ | 3 :; ECO 911210-01 g;/é/rg 2/37/92
—L;’ | TP | leomene TR PER LM B etk
SWR SwR 4 ] #92042I-E00-E A oflgp | £ ¢lrolr2
INWR INWRA <
SIDESEL [12
REQEN i
10 L
INSEL<0: 3> o g
1 8
2 7
3 &
THXEN 5
DOLBYEN/ 4
HPEN/ 3
FPROCEN 2
FOIREN 1
SPARE
LDATA % N/C N/C
s 8 c
Nzcd 2 N/C
N/e3 fgpaRg [/ n/c
ROATA % N/cS 4 NsC
BYPASS CAPS
T T T T T T T T NoTE: NOT INSTALLED on T TTTT 1 ‘ﬁ"
REV 2 AND 3 BOARDS X
|
lc79 lcso lcai J_csz lcaa J_cea J_cas J_cas | —
T .:/50.]. .1/50_[ .1/50 .1/50 ]. .1/50.]. .1/50:{ .1/50.[ .1/50 |
|
i
_‘_ce lca lcs lc7 J_CM J_cas lcza J_c21 10 lcza
T .1/50 .{ .1/50 .{ .1/50 .[ .1/50 T .1/50 T 1/50 .[ .1/50 T .1/50 .[ 1/50 .{ .1/50
lcaa J_ces lc27 J_cae J.cao lcas 1036 J_c37 _lc lc B
.[ .1/50 .[ .1/50 .[ .1/50 _{ .1/50 T .1/50 T .1/50 T .1/50 T .1/50 .[ 1/50 .[ 1/50
lcaz lcaa lcaa lcas lca‘z lcs: 1(:54 Jcss _[c lc C67
.[ .1/50 T .1/%0 T .1/50 .[ .1/50 ‘[ .1/50 .[ .1/50 .|. .1/50 .[ .1/50 .[ 1/50 .I, 1/50 T .1/50
77
VIDEO+SV - %
|NUTE ZI
IREV 2 AND 3 !
|BOARDS ONLY I
A
PEATYL
= 1
Z CONTRACT )
IND . Iex:con
100 BEAVER ST. WALTHAM, MA 02154
APPROVALS | DATE | 1'-E
L SCHEM, DIGITAL BD, CP-3
DRAWN ns  Jog/01/8d BYPASS CAPS AND CONNECTORS
CHECKED Ay |11/5/90 | S1ZE| CODE | NUMBER REV.
G.C. 0 060-08435 5
IRDATA 5 RW 110/25/80
= ISSUED s¢r 111/5/90 [_SHEET 7 OF 7
4 3 2 1




8 [ 7 6 | s
LEDC1
TNPUT 1
CR1 #
N4
v
GREEN
LEDC2
INPUT 2
CR2 #
bl
Ll
GREEN
FX MUTE
CR6 #
Al fodd
74HC174 14
_MDBO 3 [1p 41g |2 YELLOW
MDB 1 4 20 26 B 2 a1
MDB2 3D 30 7 R 2 SYS MUTE
MDB3 1 (0) WA 2N3906 CRS #
+5v [ MDB3 4D 4Q 1.0K -
3 LEDR2
[ MDB4 3lsp sa [42 +5V »t A
MDB5 algp eg |15 * 4
o COLSET CLR LEDC3
1
INPUT 3
. iy 2 N3506 CR3 7
330
1.0K NN 2N »
3 GREEN
LEDC4
SWC1
—— -
DIGITAL BOARD %Eyt'g
LINK MDB<O: 5> SWC2 N ~
?71] GREEN
2 +5V
3 AOWSEL R8 | EDRY
4 COLSEL 300
5 KEYSTAT/ ™. 3
- A6 Q5
7 MDBO 2N3904
MDB1 3.0K
- MDB2 1
0 MOB3
1l MDB4
___3# MDBS LEDR2
3 -
4] IADATA _ _ SWC2
5] - SWC1
INPUT 1
77 SW1
4 == 2
+5V 74HC174 LEDA3 2! smpi—t
A | MDBO 3 [yp 1g 12 5 220 [5
—hoB—a—{ 20 20 12 A7 a6
R1 MEBEE 33 33 0 3.0K 2N3904 INPUT 3
L, CR7 10K MDB4 13 igp s5q |12 ) SW3
4 1N4148 -~ MOB5 14 5 1
£, ° L
LR EMH I
wPROWSEL 9 | R16 | epRa ishpd
J c3 A~ - F
-=< 4.7/25 u4 300
PROG DN
SW5
77 ’ ]
3 | P
ismoi
R17 LeoRs [5
300
m———————— | G10
| IR BOARD ] 2N3804 .
i | 3
i ]
y IR DETECTOR J6 J1 5V
: | Ri3  Leome
| ' N 300
{ GPiUS2 |4 Y3 Y2 1mpATA - A11 a8
N3904 1
] GND ! 3.0K anss 3
boout 3 Ja J3 3
i +5V {5
]
L ] ! *
J_u l c2 c4
47/25 .1/50 = .1/50
T -|- CER CER
[5
8 7 ] 5




4 3 2 ] 1
REVISIONS
DHRAFTER7 T.T.7
REV DESCRIPTION CHECKER AUTHORIZED
0 |RELEASE FOR PROTOTYPE
1 | REVISED
cT10 g‘r/oﬂ*t ¥~ Rsiao
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7 6 5
D PARTS LIST
(SEE NOTE #1)

ITEM # COMPONENT DESCRIPTION QUANTITY UN

PART NUMBER PER ASSY
1. 701-08112 SUPPORT,SIDE,2UX13.43 2.00 EA
2. 024-08320 PLANLG BD ASSY,LOWER,CP-3 1.00 EA
3. 024-08323 PL,HS ASSY,ANLG,CP-3 1.00 EA
4. 68006163 CABLE,079,SCKT/SCKT,15C,6.5" 2.00 EA
S. 024-08317 PL,ANLG BD ASSY,UPPER,CP-3 1.00 EA
6. 680-08176 CABLE/ASSY,4C,18G,6",SS/HSG 1.00 EA
7. 023-08327 PL.DIGITAL BD ASSY,CP-3 1.00 EA
8. 702-08105 PANEL,REAR,CP-3 1.00 EA
9. 700-08155 ENDCAP,CP-3 2.00 EA
10. 620-01999 LUG,SOLDER,LCKNG, #6,.020THK 1.00 EA
ST, 70209409 PANEL,DAMPING,5.0" X6.0" 1.00 EA
12. 700-08162 COVER,TOP,2UX13.51,CP~3 1.00 EA
13. 023—-08306 PLFP ASSY,CP-3 1.00 EA
14. 702-08104 PANEL,SUB,FRONT,CP~3 1.00 EA
15. 701-07482 SUPPORT,CENTER,M300 2.00 EA
16. 70208341 COVER,PROTECTIVE,AC,CP—3 1.00 EA
17. 63007846 SPCR,PCB/FOO0T,.250,NYL 3.00 EA
C 18. 700-07563 BRACKET,MTG,XFORMER,M300 1.00 EA
19. 470-07508 TRANSFORMER,POWER,50VA 1.00 EA
20. 023-08332 PLHS ASSY,PS,CP-3 1.00 EA
21. 023-08324 PL,PS BD ASSY,CP-3,120V 1.00 EA
023-08693 PL,PS BD ASSY,CP-3,100V 1.00 EA
023~08694 PL,PS BD ASSY,CP-3,220V 1.00 EA
023-08695 PL,PS BD ASSY,CP-3,240V 1.00 EA
22. 490-00396 CONN,AC AND RFI FILTER 1.00 EA
23. 740-08556 LABEL,GROUND SYMBOL,0.5"DIA 1.00 EA
24. 675-08800 WIRE, 18G,GRN/YEL,4.5",SSX2 1.00 EA
25. 702-08111 PLATE,BOTTOM, 16.88X13.37 1.00 EA
__’ 26. 454-03900 SW,ROCKER, 1P1T,QDC,INTL LINE 1.00 EA
27. 54108184 BUMPER,FEET,.79DIAX.39,RVT MTG 4.00 EA
28. 64108796 SCRW,TAP,6~32X5/16,THG,PD,BZ 41.0 EA
29. 650~07551 RVT,SNAP—IN,.16DIANYL 8.00 EA
30. 640-08874 SCRW,10-32X3/8,FH,PH,BLK 6.00 EA
31. 640-07816 SCRW,10~-32X5/16,PNH,PH,SEMS,BK 6.00 EA
32. 640-01721 SCRW,8-32X3/8,PNH,PH,ZN 4.00 EA
33. 643—-01734 NUT,B~32,KEP,ZN 4.00 EA
34. 640—-08061 SCRW,2~-56X3/4,PNH,PH,BLK 6.00 EA
35. 643-01855 NUT,2-56,HEX,ZN 6.00 EA
B 36. 640-02812 SCRW,4-40X3/8,PNH,PH,BLK 2.00 EA
37. 643-01732 NUT,4—40,KEP,ZN 2.00 EA
38. 640-01716 SCRW,6—32X3/8,PNH,PH,ZN 4.00 EA
39. 640-07774 SCRW,6—32X3/8,HWH,SL,ZN 4.00 EA
40. 643~01728 NUT,6~32,KEP,ZN 9.00 EA
41. 680-07764 CABLE,079,SCKT/SCKT,6C,8.5" 1.00 EA
42. 680~-07767 CABLE,079,SCKT/SCKT,15C,5.5" 4.00 EA
43. 680—-07768 CABLE,079,SCKT/SCKT,15C,8.0" 1.00 EA
44, 680-08542 CABLE,079,SCKT/SCKT,15C,12" 1.00 EA
45. 680-07759 CABLE ASSY,4C,18G,13",ST&T/HSG 1.00 EA
46. 680—08195 CABLE ASSY,4C,18G,7",TW/HSG 1.00 EA
47. 530-02486 TIE,CABLE,NYL,.1"X4" 7.00 EA
48. 740-08782 LABEL,PRODUCT 1D,CP-3 1.00 EA
49, 740-06678 LABEL,CSA CERTIFIED,CONSUMER 1.00 EA
50. 740—-08855 LABEL,UL CERTIFIED,CONSUMER 1.00 EA
51. 740-08558 LABEL,TUV CERTIFIED,BAYERN 1.00 EA
52. 630—-00953 WSHR,FL,#6CLX3/80DX1/16,FBR 2.00 EA
53. 690-02060 SLEEVING,SHRINK,3/16X1/2LG,BLK 1.00 EA
54. 640-03087 SCRW,6—-32X3/8,PNH,PH,SEMS,BLK 1.00 EA
55. 644—-01735 WSHR,FL,#6CLX3,/80DX1 /32THK 1.00 EA
56. 740-08817 LABEL,DOLBY & THX LICENSE 1.00 EA
A 57. 740-08820 LABEL , WARNING,PERFORMANCE,GND 1.00 EA
58. 740-07166 LABEL,"RISK OF SHOCK" 1.00 EA
59. 720-08910 TAPE,FOAM,.062X.20X.84 9.00 EA
¢ 60. 644—06635 WSHR,INT STAR #2,ZN 6.00 EA

7 | 6 5
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: #910530-00. REVISED
T REFERENCE 28 PER ECO#910613-00
INFORMATION 2 |CHANGED 28 PER W I22N9] oW \A\92

¢ PEEROROOUOTOROROR QoOgogppogoRR Qoo n R RO nRRRERERRERERRREERERRE E

LO ANLG-J8 TO UP ANLG—J203;LO ANLG—J9 TO UP ANLG-J204

LO ANLG—J11—14 TO UP ANLG J207

REAR PANEL CHASSIS GND
TOP COVER

PROT COV MTG

L1 (PS BD)
REAR PANEL (INSIDE)
AC CONN TO REAR PANEL CHASSIS GND

REAR PANEL

TOP COVER (4),BOTTOM PLATE (9)

FRONT & REAR PANELS (8 EA);PCBS (12)
DIG BD (3);ANLG UPPER (2);ANLG LOWER (3)
END CAP MTG

TOP COVER

XFORMER

XFORMER

RCA JACKS

RCA JACKS

PWR

PWR

XFORMER BRACKET

HEATSINK

XFRMR BRKT (4);HEATSINK (4);REAR PAN CHAS GND (1)
PS—J16 TO DIG-J10

DIG=J1 TO UP ANLG~-J206;DIG—-J2 TO UP ANLG-J208;
DIG-J5 TO LO ANLG—J17;DIG—J7 TO FP-J7
DIG—J4 TO LO ANLG—J7

DIG—-J3 TO LO ANLG-J4

PS TO ANALOG BD

DIG-J9 TO PS (HARD WIRED)

REAR PANEL

120V ONLY/REAR PANEL

120V ONLY/REAR PANEL

220V ONLY/REAR PANEL

LOWER ANALOG (1);UPPER ANALOG (1)
REAR PAN CHAS GND (1)

REAR PAN CHAS GND (1)

REAR PAN CHAS GND (1)

BOTTOM PLATE

BOTTOM PLATE (120V ONLY)

ECO #910613—00-A MK 2\27\902 | AF 3\4\92
3 |CHANGED 11 & 59 MF \24\92 | an H2{92
PER ECO#920309-00 |44 %ot | o 41312

NOTES

1.PART NUMBER LISTING IS
REFERENCE ONLY AND DOES
NOT SUPERSEDE THE BILL OF
MATERIAL.

2.LETTERS DESIGNATE SCREW
PATHS.

3. ALL SCREWS, NUTS,
FASTENERS ETC., ARE LISTED
AND SHOWN USING LONE
NUMBERS. THE FASTENERS
ASSEMBLY PATH THROUGH
ADJOINING PIECES IS
ILLUSTRATED BY MEANS OF
NUMBERS USING CONSECUTIVE
LETTER SUFFIXES, (I.E. 28A,
288, 28C ETC).

4. DURING FINAL ASSEMBLY
INSURE FRONT PANEL AND
TOP COVER ARE MOUNTED
FLUSH TO EACH OTHER.

5. USE FIXTURE TO INSURE
DAMPING MATERIAL ITEM 11
IS INSTALLED IN BETWEEN
CENTER RAILS.

BOTTOM PLATE (120V ONLY) UNLESS OTHERWISE SPECIFIED | ACAD REL 10 FILE NAME T
SIDE SUPPORTS(2);CENTER SUPPORTS(2): Rl e o - 0811553 [exicon
FRONT PANEL(4);REAR PANEL(1) XX_+/-.010 APPROVALS | OAE | T ASSY DWG
RCA JACKS R —[RN——[a7v/en CHASSIS,CP—3
CP=3 e {CPECKED x| 4/24/01 FSCW WO JOWE. O~ REV.
NEXT ASSY USED ON o ow | 47201} D I 080—-08115 I 3
APPLICATION DO NOT SCALE DRAWING [ISSUED a [aszsyor]scae  1/1 | | sHeeT 3op 3
A 4 3 2 | 1




SLRW,4-40 X 3/16,FH,PH,ZN
B/ GA0- 05658 (3 PLACES)

PC,ASDY DWG,FFP BD éCP-

OEE NOTE 5 O/N 080-0814

PANEL FRONT, CP-3
/N 702-08101
(SEE NOTE 5)

LEN5,78\55PLA\/ CcP-3
(OEE NOTE 3)

OVLY, STRI
GREEN _ F
(SEE NOT!




P/N 644- 01730

Y, STRIPE 185 X .062 X17.20,
EN _Pr/N 703-0814
. NOTE &) .

NUT,4-40,KEP, ZN
P/IN'©43-01732 (4 PLACES)

DISP,LCD, X2 ,NEG ,I2:00,LED YL
P/N 430-085771 (SEE NOTE 4)

W3HR,FL #4CL X.2180D X.032 THK

(8 PLACES)

PANE L , SUB,FRONT, CP-32
P/N 702- 08104

SCRW,TAP,C,Lb-3Z2XS/16,THG,PD,BZ
/N 641-08799¢ (2 PLACES)

REVISIONS

REV. DESCRIPTION DWR/CHKD [Q.C. Z7AUTH
@ |RELEASE FOR TBEHNDBU 2w 25 0
PRODUCTION e 20 1 K 2leold

DELETE (4) SUB PANEL | Wik 12 Al e 112/ 7
SCREWS PER ECO# |#¢ Zo3 8| £ [l

910604 -00. REVISE
PER ECO# 906I13-00

CHAMGED @<l= [UV rhksn jewi2/? 71/
OIO0] TO G4Al~| 4 ) ,

o896 PER R AL
ECO*A0OGID-0O0-A|

NOTES

2. USE PNEUMATIC SYRINGE WITH FINE

EF
3. REMOVE PAPER BACKKING

>

PART NUMBER LISTING IS REFERENCE
ONLY AND DOLD NIOT SUPERSEDE. THE
BILL OF MATERIAL# 023-08306

NEEDLE TO FILL THE =RODVE IN THE FRONT
FANEL WITHA SMOOTH EVEN HEAD OF BLACK

- SUPER WEATRER STRIP 3M#08008, INSERT
GREEN STRIFE. |
FROM SIDE T0 S

E‘é—«
N
R
S
5]
<
)
>
‘Z
<
193]
ze
[w]
™

DRYING TIME 5!
ASSEMBLY.

FROM REAR
OF LEND, HOLD_LENS AT EACH END AND)
PLACE 179 BOTTIOM EDGE INTO GROOVE
SLIDE LENS 0 1iJSUR Vi

- |
SPACING WWiT
PREDS LEMD INTO FLACE AND WIPE
GrE ANY DIRT OR FINGERPRINTS WITH
SOFT CLOTH,

PAPER BACKING AND USING SOFT
%E%"?MEWIPEEOFF ANY'\SRTOR FINGER -
PRINTS FROM LCD PRIOR TO INSTALLATION!

REMOVE PAINT FROM THREE COUNTERSINK
HOLES FOR GROUND PURPOSES.

[UNLESS OTHERVISE SpecIFIeD]

—L
FILE NAME

BRI s o8 Tes1 lexicon
naeTIo ?2!!2;02::':5 APPROVALS |DATE | "5 ASSY DWG.
ATERTAL [PRAWNS 1 P FP MECH, CP-3
CP-3 INISH [CHECKED ... [ . . .-ISTZE[FSCM NO.JoWG. NO. REV.
NEXT ASSY | USED ON G.C. - ygnl D 280-08116 | 2
APPLICATION DO AOT SCALE DRAVING [TSSUED L [e/ze/m |SCALE 173 |- [sreevior 1




