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IMPORTANT INFORMATION

EQUIPMENT LOST OR DAMAGED IN TRANSIT
When delivering the equipment to you, the truck driver or carrier's agent will present a receipt for your signature. Do
not sign it until you have (a) inspected the containers for visible signs of damage and (b) counted the containers and
compared with the amount shown on the shipping papers. If a shortage or evidence of damage is noted, insist that
notation to that effect be made on the shipping papers before you sign them.

Further, after receiving the equipment, unpack it and inspect thoroughly for concealed damage. If concealed damage
is discovered, immediately notify the carrier, canfirming the notification in writing, and secure an inspection report.
This item should be unpacked and inspected for damage WITHIN 15 DAYS after receipt. Claims for loss or damage
will not be honored without proper naotification of inspection by the carrier.

TECHNICAL ASSISTANCE AND REPAIR SERVICE
Technical assistance is available from Broadcast Electronics by letter or prepaid telephone or telegram. Equipment
requiring repair or overhaul should be sent by common carrier, prepaid, insured and well protected. Do not mail equip-
ment. We can assume no liability for inbound damage, and necessary repairs become the obligation of the shipper.
Prior arrangement is necessary. Contact Customer Service Department for a Return Authorization.

FOR TECHNICAL ASSISTANCE
Phone (217) 224-9617 Customer Service

WARRANTY ADJUSTMENT
Broadcast Electronics, Inc. warranty is included in the Terms and Conditions of Sale. In the event of a warranty claim,
replacement or repair parts will be supplied F.O.B. factory. At the discretion of Broadcast Electronics, the customer
may be required to return the defective part or equipment to Broadcast Electronics, Inc. EO.B. Quincy, lllinois. Warranty
replacements of defective merchandise will be billed to your account. This billing will be cleared by a credit issued
upon return of the defective item.

RETURN, REPAIR AND EXCHANGES
Do not return any merchandise without our written approval and Return Authorization. We will provide special shipping
instructions and a code number that will assure proper handling and prompt issuance of credit. Please furnish com-
plete details as to circumstances and reasons when requesting return of merchandise. All returned merchandise must
be sent freight prepaid and properly insured by the customer.

REPLACEMENT PARTS
Replacement and Warranty Parts may be ordered from the address below. Be sure to include equipment model and
serial number and part description and part number.

Broadcast Electronics, Inc.
4100 N. 24th St., PO. Box 3606
Quincy, lllinois 62305

Tel: (217) 224-9600

Telex: 25-0142

Fax: (217) 224-9607

PROPRIETARY NOTICE
This document contains proprietary data of Broadcast Electronics, Inc. No disclosure, reproduction, or use of any
part thereof may be made except by prior written permission.

MODIFICATIONS
Broadcast Electronics, Inc. reserves the right to modify the design and specifications of the equipment in this manual
without notice. Any modifications shall not adversely affect performance of the equipment so modified.
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MODEL
PTQ0OP

PT30P

PT90PS

PT90PS

PT90RPS

PT90RPS

TECHNICAL MANUAL
BROADCAST ELECTRONICS, INC.
PHASE TRAK 90 SERIES
CARTRIDGE MACHINES

PT-90 PLAYBACK

PART NUMBER
900-90060-000

900-9000-300

900-9002-000

900-9002-300

200-9003-000

900-9003-300

PT-90 RECORD/PLAYBACK

DESCRIPTION

Single-Deck Monophonic Playback Cartridge Machine.
NAB A or AA Cartridge Operation, 117V ac 50/60 Hz
Power Supply.

Single-Deck Monophonic Playback Cartridge Machine.
NAB A or AA Cartridge Operation, 220V ac 50/60 Hz
Power Supply.

Single-Deck Stereophonic Playback Cartridge Machine.
NAB A or AA Cartridge Operation, 117V ac 50/60 Hz
Power Supply.

Single~Deck Stereophonic Playback Cartridge Machine,
NAB A or AA Cartridge Operation, 220V ac 50/60 Hz
Power Supply.

Single-Deck Stereophonic Record/Playback Cartridge
Machine. NAB A, AA, B, and BB Cartridge Operation,
117V ae 50/60 Hz Power Supply.

Single-Deck Stersophonic Record/Playback Cartridge
Machine. NAB A, AA, B, and BB Cartridge Operation,
220V ac 50/60 Hz Power Supply.



PT-90 PLAYBACK OPTIONAL ASSEMBLIES

 — 900-9016 Tape Time Display, Factory Installed. Includes Front—
Panel Four Digit LED Display and the Associated Digital
Timer Circuitry.

—_— 250-0020 Maxtrax ® Stereo Playback Head, Factory Installed.

Mazxtrax ® is a registered trademark of Pacific Recorders.

This equipment is a Class A (or Class B) digital apparatus which complies with the Radio Interfer-
ence Regulation, CRC ¢.1374.
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SECTION |
GENERAL INFORMATION

INTRODUCTION.

Information presented by this section provides a general description of the Broadeast Elec-
tronies PT-90 series cartridge machines and lists equipment specifications.

EQUIPMENT DESCRIPTION.

The Broadeast Electronics PT-90 series cartridge machines are totally solid—state single
deck playback and record/playback units designed for continuous on—air broadeast use.
The PT-90 series includes monophonic and stereophonic playback units and a stereo-
phonic record/play unit. Playback units are designed to accept NAB A or AA size cart—
ridges. Record/playback units accept NAB A, AA, B, or BB size cartridges. A wide range
of accessory products provide the flexibility required for any type of installation.

ELECTRICAL DESCRIPTION.

All PT-90 series cartridge machines are equipped with a brushless crystal controlled de
servo motor assembly which exhibits high reliability, low wow and flutter, and precise tape
movement. Additional features include: 1) modular construction, 2) a precision-manufac-
tured deck and PHASE-LOK V head assembly, 3) automatic/manual fast forward, 4) start
lock—out operation, 5) cartridge-not—cued indications, 6) automatic elevated level cartridge
sensing, and 7) DYNAFEX® noise reduction circuitry. Primary, secondary, tertiary, and
FSK detection circuitry is standard on all models. Stéreophonic playback and record/play-
back units are equipped with automatic non—encoding phase correction circuitry for precise
audio reproduction,

PHASE CORRECTION CIRCUITRY. The automatic non—encoding phase correction cir-
cuitry is implemented on three hybrid circuits located on a plug—in audio playback module.
The circuits monitor and correct the phase relationship between the left channel playback
audio signal and the right channel playback audio signal to generate a precise in—phase
stereophonie signal. Non—encoding phase correction allows the processing of stereophoenic
cartridges originally recorded on any cartridge machine. The phase correction cireuit in-
cludes a front—panel moving bar LED display which provides a visual indication of the
relative phase correction.

FAST FORWARD CIRCUITRY. An automatic/manual fast forward feature is incorporated
into the control logic design for rapid recuing of tape cartridges. A programmable jumper
on the logic module enables or disables the automatic fast forward feature. Manual fast
forward operation is controlled by a front—panel switch/indicator.

ELEVATED LEVEL SENSING CIRCUITRY. The automatic elevated level sensing circuitry
consists of a reflective sensor on the cartridge deck and a switching circuit on the audio
module. When an elevated level cartridge (recorded at 250 nW/m) with special reflective
tape is inserted into the deck, the gain of the audio circuitry will be automatically reduced
by approximately 4 dB to provide normal output operating levels.

NOISE REDUCTION CIRCUITRY. The PT-90 audio circuitry features a DYNAFEX®
noise reduction system to enhance the quality of the reproduced audio. The noise reduc-
tion circuit improves the signal-to—noise ratio by approximately 20 dB.

DYNAFEX® is a registered trademark of Circuit Research Labs.

°
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CUE CHANNEL DECODING CIRCUITRY. The cue channel decoding circuitry is
equipped with primary, secondary, and tertiary cue tone detectors. A precision FSK (3.5
kHz) decoder is also incorporated into the cireuit design. This circuit generates an RS-232
serial data output for cartridge logging applications.

RECORD CIRCUITRY. The PT-90 record/playback unit is designed for complete record
service. All record/playback unit record operations are directed by an Intel 80C39 micro-
processor. The microprocessor provides the operator with a variety of record features. Re-
cord operating features include: 1) normal, learn, and manual program record functions,
and 2) primary, secondary, and tertiary cue record functions.

Optimum operating convenience is provided by the learn mode. The learn mode automati-
cally evaluates cartridge tape parameters and configures the unit for optimum record per-
formance. The record parameters are stored in non—volatile memory and are accessed by
the normal mode for future record operations. The unit may be manually configured for
the desired record performanee by manual mode operation.

The PT-90 record/playback unit alse containg left and right channel LED VU meter dis-
plays. Cue channel erase operations are accomplished by an erase function. A built-in
splice detector allows the operator to conveniently locate the tape splice for record opera-
tions. An FSK encoding circuit is incorporated into the record design for cartridge logging
applications. A built—in test oscillator is provided for troubleshooting and record align-
ment procedures,

MECHANICAL DESCRIPTION.

All PT-90 series cartridge machines are completely modular in design for optimum service
convenience, The power supply, control logic, playback audio circuitry, and record audio
circuitry is implemented on plug—in modules which are accessible from the rear of the unit.
Each unit is equipped with a precision-manufactured cartridge deck assembly and a direct
drive dc servo motor assembly.

DECK ASSEMBLY. The PT-90 series cartridge machine deck is equipped with a cartridge
guidance system, an air—damped solenoid, and the Broadcast Electronics PHASE LOK V
head assembly. The cartridge guidance system is designed with spring-loaded compo-
nents to channel a cartridge into the proper play position. An air-damped solenoid pro—
vides a rapid response to start commands. The PHASE LOK V head assembly provides
the tape heads with a secure and stable environment. The head assembly is designed to
permit independent adjustment of the head height/zenith and head azimuth.

MOTOR ASSEMBLY. The PT-90 series cartridge machines also features a direct—drive de
servo motor for precise tape movement. The motor is mounted to the half-inch thick rigid
aluminum deck for maximum stability.

OPTIONS AND ACCESSORIES.

Refer to Table 1-1 for options and accessories available for the PT-90 series cartridge ma-
chines.

EQUIPMENT SPECIFICATIONS.

Refer to Table 1-2 for the electrical, mechanical, physical, and environmental speclﬁca-
tions of the Broadcast Electronics PT-90 series cartridge machines.

DYNAFEX® is a registered trademark of Circuit Research Labs.

BROADCAST 1-2
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TABLE 1-1. PT-90 SERIES CARTRIDGE MACHINE OPTIONS AND ACCESSORIES

{(Sheetl of 2)

OPTIONS AND ACCESSORIES

PART NUMBER

RECORDING EQUIPMENT

MODEL 5409 MONOPHONIC RECORDER FOR THE
PT-90 SERIES PLAYBACK CARTRIDGE MACHINE.

Description:
Mode) 5409 recorder provides monophonic record capa—
bilities including primary, secondary, and tertiary cue
tones for the model PT-90P cartridge machine.

MODEL 5410 STEREOPHONIC RECORDER FOR THE
PT-90 SERIES PLAYBACK CARTRIDGE MACHINE

Description:
Model 5410 recorder provides stereophonic record capa—
bilities including primary, secondary, and tertiary cue
tones for the model PT-90PS cartridge machine.

INTERFACE CABLE KIT FOR PT-90P/PS CARTRIDGE
MACHINES TO 5409/5410 RECORDERS.

RECORD HEAD CONNECTOR KIT FOR PT-90FP/PS WHEN
INTERFACED WITH 5409/5410 RECORDERS.

TELEPHONE ANSWERING EQUIPMENT
MODEL PC-1 TELEPHONE INTERFACE.

Description:
The PC-1 telephone interface provides cartridge machine/
telephene network communication. The unit answers in—
coming telephone calls and enables a cartridge machine for
the purpose of transmitting a prerecorded message.

RACK MOUNTING ACCESSORIES

RACK MOUNT SHELF FOR EIA 19 INCH RACK, 7 INCH
HEIGHT.

1/3 RACK FILLER PANEL FOR 7 INCH RACK SHELF.

1/2 RACK FILLER PANEL FOR 7 INCH RACK SHELF.

1/6 RACK FILLER PANEL FOR 7 INCH RACK SHELF.
SPARE PARTS KITS

SPARE PARTS KIT FOR PT-90 PLAYBACK CARTRIDGE
MACHINES.

SPARE PARTS KIT FOR PT-90 RECORD/PLAYBACK
CARTRIDGE MACHINES.

TAPE SENSOR FOIL KIT (100 Qty.)

900-5409-011

200-5410-011

970-0087

970-0088

9000010

900-9013

900-9014
900-9015
900-9017

9700094

970-0114

970-0099

1-3
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TABLE 1-1. PT-90 SERIES CARTRIDGE MACHINE OPTIONS AND ACCESSORIES

(Sheet 2 of 2)
OPTIONS AND ACCESSORIES PART NUMBER
TEST EQUIPMENT
50-PIN EXTENDER CIRCUIT BOARD AND CABLE ASSEM-- 950-0105
BLY, PT-90 PLAYBACK OR RECORD/PLAYBACK UNITS.
60-PIN EXTENDER CIRCUIT BOARD AND CABLE ASSEM- 950-0106
BLY, PT-90 RECORD/PLAYBACK UNIT.
TAPE HEAD AND TAPE GUIDE ALIGNMENT GAUGE KIT. 970-0102
MOTOR ALIGNMENT GAUGE KIT. 970-0103
CARTRIDGE MACHINE TEST TAPES:
NAB Stereophonic Reproduce Alignment Tape, 160 nWh/m. 800-1005
NAB Monophonic Reproduce Alignment Tape, 160 nWh/m. 300-1005-001
NAB Cue Tone Calibration Cartridge 800-1095
Cut~Away Tape Alignment Test Cartridge 710-0132
ENCODING EQUIPMENT
PT-90 DATA ENCODER SOFTWARE KIT 970-9000
Description:

The data encoder software kit provides encoding capa-
bilities with automatic features between the PT-90 cartridge
machine and a personal computer.

SPLICE-TRAK 90 900-9120

Description:
The ST-90 provides high speed tape splice detection
and tape erasing for A or AA sizes cartridges.

L
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TABLE 1-2. PT-90 SERIES CARTRIDGE MACHINE SPECIFICATIONS
(Sheetl of 2)

PARAMETER , SPECIFICATIONS
ELECTRICAL
MOTOR DC Servo.
TAPE SPEED Programmable For 3.75 Inches/Second, 7.5

Inches/Second, or 15 Inches/Second, operation.
Factory programmed at 7.5 Inches/Second.

TAPE SPEED ACCURACY +0.2%.
TAPE TRANSPORT SYSTEM 80 msec Maximum at 7.5 Inches/Second Opera—
STOP TIME tion,
TAPE TRANSPORT SYSTEM 120 msec or less with Minimum Damping,
START TIME
WOW AND FLUTTER 0.12% Maximum DIN. Referenced at 7.5
Inches/Second.
AUDIO OUTPUT IMPEDANCE 600 Ohms, Electronic Balanced, Floating.
AUDIO OUTPUT LEVEL —20 dBm to +10 dBm, Continuously Variable.
+24 dBm Clip Level.
AUDIO INPUT IMPEDANCE Greater than 10 k Ohms, Balanced, Floating.
AUDIO INPUT LEVEL —-18 dBm to +20 dBm, Continuously Variable.
DISTORTION
Record/Playback System . 1.0% or Less Total-Harmonic-Distortion.
Reference: 1 kHz at 250 nWh/m.
Reproduce Amplifier 0.5% or Less Total-Harmonic-Distortion.
NOISE (See Note)
Hum and Noise
Monophonic
Noise Reduction Circuit Enabled -80 dB. Reference: 1 kHz at 250 nWh/m.
Noise Reduction Circuit Disabled ~60 dB. Reference: 1 kHz at 250 nWh/m.
Stereophonic
Noise Reduction Circuit Enabled —80 dB. Reference: 1 kHz at 250 nWh/m.
Noise Reduction Circuit Disabled ~58 dB. Reference: 1 kHz at 250 nWh/m,
Squelch Noise (Noise Reduction —80 dB. Reference: 1 kHz at 250 nWh/m. Circuit
Disabled)
CROSSTALK -50 dB or greater, Program Channel-to—
Program Channel or Program Channel-to—Cue
Channel at 1kHz,
FREQUENCY RESPONSE +2 dB, 40 Hz to 16 kHz.
(See Note)

NOTE: Specifications measured using 1975 NAB Standard Equalization.

£}
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TABLE 1-2. PT-90 SERIES CARTRIDGE MACHINE SPECIFICATIONS

(Sheet 2 of 2)
PARAMETER SPECIFICATIONS
EQUALIZATION
Standard 1975 NAB,
Optional LE.C,, CCIR, 1965 NAB.
POWER REQUIREMENTS
Standard 105V ac¢ to 132V ace, 50/60 Hz.
Optional 210V ac to 264V ac, 50/60 Hz.
CUE TONES 1kHz (Primary), 150 Hz (Secondary),
8 kHz (Tertiary), and 3.5 kHz (FSK).
MECHANICAL
NUMBER OF DECKS One.
CARTRIDGE DECK SIZE
Playback A or AA Size Cartridges,.
Record/Playback A, AA, B, OR BB Size Cartridges,
TRANSPORT TYPE Direct Drive Capstan.
PHYSICAL
WEIGHT (Unpacked)
Playback 21.5 Pounds (9.7 kg).
Record/Playback 27.5 Pounds (12.5 kg).
MOUNTING
Standard Desk-Top.
Optional Rack Mount. 19 Inch (48.3 em) EIA rack.
DIMENSIONS
Playback
Height 5.25 Inches (13.3 e¢m).
Width 5.875 Inches (14.9 cm).
Depth 16.5 Inches (41.9 cm).
Record/Playback
Height 5.25 Inches (13.3 cm).
Width 8.75 Inches (22.2 cm).
Depth 16.5 Inches (41.9 ecm).
ENVIRONMENTAL
AMBIENT OPERATING TEMPERATURE 32°F to 122°F (0°C to 50°C).
HUMIDITY 95% Maximum. Non-Condensing.
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2-1.
2-2.

2-4.

2-5.

2-6.
2-17.
2-8.

2-9,
2-10.

2-11.

SECTION II
INSTALLATION

INTRODUCTION.

This section contains the information required for the installation of the Broadcast Elec-
tronics PT-90 series cartridge machines,

UNPACKING.

The equipment becomes the property of the customer when the equipment is delivered to
the carrier. Carefully unpack the cartridge machine. Perform a visual inspection to deter-
mine that no apparent damage has been incurred during shipment. All shipping materials
should be retained until it is determined that the unit has not been damaged. Claims for
damaged equipment must be promptly filed with the carrier or the carrier may not accept
the claim.

The contents of the shipment should be as indicated on the packing list. If the contents
are incomplete, or if the unit is damaged electrically or mechanically, notify both the car-
rier and Broadcast Electronices, Inc.

INSTALLATION.
PLACEMENT.

The standard PT-90 series cartridge machine is designed for desk-top placement. How-
ever, the unit may be installed in a 19 inch EIA rack assembly if desired. To provide ade-
quate structural support, it is recommended that rack mounted units be installed in a
PT-90 series rack shelf. Refer to illustration 597-9000-150 in SECTION VII for rack in—
stallation information. Install the cartridge machine by observing the following require-
ments and placing the unit in any convenient location.

A, ‘Place the cartridge maching within reach of signal and power cables.
B. Do not place the cartridge machine near heat generating equipment.

C. To minimize noise, do not place the cartridge machine near equipment generating
excessive 50 Hz or 60 Hz radiation.

D. For rack mounted cartridge machines, allow one inch of rack space above and below
the unit for heat dissipation.

WARNING ENSURE NO PRIMARY POWER IS CONNECTED TO
THE UNIT BEFORE PROCEEDING.
WARNING

PT-90 CIRCUIT BOARD PROGRAMMING.

The PT-90 series cartridge machines are designed with a wide range of programmable op-
erating characteristics to meet any installation requirement. The following text presents
PT-90 control and operating parameters. Perform the circuit board programming and con-
nection procedures as required for the desired operating or control parameter.

MOTOR SPEED. The cartridge machine motor speed is determined by circuitry on the mo-
tor control cireuit board. The unit is shipped from the factory for 7.5 inches—per—second
(IPS) operation. Playback units may be programmed for 3.75 IPS or 15 IPS operation.
Record/playback units may be programmed for 3.75 IPS operation. Refer to Figures 2-1
and 2—2 to program the logic and motor control modules as required for the desired motor
speed.
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MOTOR SPEED SELECT JUMPERS

Wi. W2, AND W3:

1. INSTALL W1, W2, AND W3
IN THE APPROPRIATE
POSITION FOR THE GESIRED
MDTOR SPEED.

1
IPS
3.75

D/

uOTUR CONTROL JUMPER
4

3.75/7.5 15
Tihe 71 v 1. INSTALL W4 IN THE
W3 co s’ [P POSITION SHOWN FOR
= Im I ALL MOTOR SPEEDS.
\ I W2
o
g
1% 103

copYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-9000-3
FIGURE 2-2. MOTOR CONTROL CIRCUIT BOARD JUMPER PROGRAMMING

2-12. END-OF-MESSAGE (EOM) CIRCUIT OPERATION. The PT-90 control logic is designed
to select either the secondary (150 Hz) or tertiary (8 kHz) cue tone for End—Of-Message
(EOM) operation. The unit is shipped from the factory for 150 Hz EOM operation. Refer
to Figure 2—1 to assign the desired cue tone for EOM operations.

2-13. FREQUENCY-SHIFT-KEYING (FSK) DECODER OUTPUT COMMUNICATION. An FSK
decoder circuit is incorporated inte the logic module design for cartridge data logging appli-
cations. The circuit is designed to interface with any RS—-232 peripheral device (example;
computer, terminal, or printer). The unit is shipped from the factory for single peripheral
device communication in a single unit installation. For communication with a single pe-
ripheral device in multiple unit installations, refer to Figure 2-1 and program the logic
module as required. Refer to Figure 2—6 for the FSK data output connections.

2-14, START LOCK-QUT OPERATION. A start lock—out circuit is provided to prevent duplicate
on-air cartridge play. Start lock—out operation may be initiated from the termination of
cartridge play by a primary (1 kHz) stop tone and/or by a cartridge-not—cued condition.
The unit is shipped from the factory for start lock—out operation. Refer to Figure 2-1 and
program the logic module for the desired application. Start lock—out conditions are indi-
cated to the operator by the stop indicator flasher eircuitry.

2-15, STOP INDICATOR FLASHER OPERATION. A circuit is provided to generate stop indica-
tor flashing for two special eperating conditions. The circuit will generate stop indicator
flashing at a 1 Hz rate to indicate the termination of cartridge play by a primary (1 kllz)
stop tone. The cireuit will generate stop indicator flashing at a 2 Hz rate to indicate a car-
tridge—not—cued condition. The unit is shipped from the factory for stop indicator flasher
operation, Refer to Figure 2-1 and program the logic module as required.

N
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2-186,

2-17.

2-18.

2-19.

2-20.

2-21.

2-22,

2-23.

2-24.
2-25.

2-26.

[=E

Stop Indicator Flashing Synchronization. For multiple unit installation, the stop indicator
flashing may be synchronized. Stop indicator flashing may be synchronized by: 1) the ap-
propriate circuit board programming and 2) the connection of a control line. Refer to Fig-
ure 2-1 and program the logic module as shown. Refer to Figure 2-6 and connect the con-
trol line to the units ag shown. For synchronization operations, the master cartridge ma-
chine primary power (unit with the jumper installed) must be energized last to initialize
the circuitry in each unit.

FRONT-PANEL TAPE TIME DISPLAY OPERATION. The tape time display control circuit
may be programmed to freeze the time display at the beginning or the end of an EOM
tone. The unit is shipped from the factory to freeze the tape time display at the end of an
EOM tone. Refer to Figure 2-1 and program the logic module for the desired operating
condition.

FRONT-PANEL TAPE TIME DISPLAY RESET OPERATION. The tape time display control
circuit may be programmed to: 1) reset on start commands and when the cartridge is re-
moved from the deck or 2) only when the cartridge is removed from the deck. The unit is
shipped from the factory to reset on start commands and cartridge removal. Refer to Fig-
ure 2-1 and program the logic module for the desired operating condition.

AUTOMATIC FAST FORWARD OPERATION. Automatic fast forward operation may be
initiated during EOM operations. The unit is shipped from the factory for automatic fast
forward operation. Refer to Figure 2-1 and program the logic module as required for the
desired operating condition.

PRIMARY CUE TONE OPERATION. The primary cue tone detector may be disabled if
required to continuously reproduce program material. The unit is shipped from the factory
for primary cue tone operation. Refer to Figure 2~1 and program the logic module as re-
quired for the desired operating condition.

AUTOMATIC PHASE CORRECTION OPERATION. The automatic phase correction cir-
cuitry may be disabled if required. The unit is shipped from the factory for phase correc-
tion operation. Refer to Figure 2-3 and enable or disable the automatic phase correction
cireuitry on the audio module as desired.

NOISE REDUCTION SYSTEM OPERATION. The noise reduction system may be disabled
if required. The unit is shipped from the factory with the noise reduction system disabled.
Refer to Figure 2-3 and enable or disable the noise reduction system on the audio module
as desired.

RECORD METER OPERATION. PT-90 record/playback units are equipped with program-
mable record meter circuitry. The record meter may be configured to: 1) monitor the re-
cord input when the unit is operating in the record set mode and playback audic during
the record mode or 2) monitor only record input audio during the record set or record
modes. The unit is shipped from the factory with J207 installed. Refer to Figure 2~4 and
program the record meter cireuitry on the record bias module as required.

AUDIO INTERFACING.

The PT-90 series cartridge machines are equipped with XLR-type audio output recepta-
cles on the audio module and record input receptacles on the record preamplifier module
for convenient audio interfacing. Refer to the following information and connect the audio
inputs and outputs to the unit as required.

AUDIO OUTPUT CONNECTIONS. XLR-type audio output connectors J405 and J406 on
the audio module provide interfacing to external equipment (refer to Figure 2-5). XLR~
type mating receptacles are supplied with the unit for interface cable construction {located
in the accessory parts kit). Refer to Figure 2-5 and construct audio output interfacing ca-
bles using the mating receptacles and 2—conductor shielded audio cable such as Belden
8451 or equivalent.

BROADCAST 9_4
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DYNAFEX NOISE REDUCTION SYSTEM
JUMPERS J407 (LEFT CHANNEL)
AND J408 (RIGHT CHANNEL ):

1. INSTALL J407 AND J408 IN
POSITION 1-2 TO ENABLE THE
NOISE REDUCTION SYSTEM.

2. INSTALL J407 AND J408 IN
POSITION 2-3 TO DISABLE THE
NDISE REDUCTION SYSTEM.

B

J402:

AUTOMATIC PHASE CORRECTION JUMPER

1. INSTALL J402 IN POSITION 1-2
TO ENABLE THE AUTOMATIC PHASE
CORRECTION CIRCUITRY.

2. INSTALL J402 IN POSITION 2-3
TO DISABLE THE AUTOMATIC PHASE
CORRECTION CIRCUITRY.

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INCG
597-9000-4

FIGURE 2-3. AUDIO MODULE JUMPER PROGRAMMING

RECORD METER PROGRAMMING
JUMPER J702:

b,

INSTALL J702 TO MONITOR
RECORD INPUT AUDIO WHEN

THE UNIT IS5 OPERATING IN THE
RECORD SET MODE AND

PLAYBACK AUDID DURING THE
RECORD MODE.

AEMOVE J702 TO MONITOR
RECORD INPUT AUDIO
DURING THE RECORD SET
AND RECORD MOTES.

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-9000-50
FIGURE 2-4. RECORD BIAS MODULE JUMPER PROGRAMMING
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227, RECORD INPUT CONNECTIONS. XILR~type record audio input connectors J902 and
J903 on the record preamplifier module provide interfacing to external equipment (refer to
Figure 2-5). XLR—type mating receptacles are supplied with the unit for interface cable
construction (located in the accessory parts kit). Refer to Figure 2-5 and construct record
audio input interfacing cables using the mating receptacles and 2-conductor shielded
audio cable such as Belden 8451 or equivalent.

2-28, REMOTE FUNCTIONS.

2-29, The PT-90 series cartridge machines are equipped with playback and record remote con-
trol and status systems. Playback remote control and status interfacing is accessible at
rear—panel remote connector J308 on the logic module. Record remote control and status
interfacing is accessible at rear—panel remote connector J802 on the CPU module. Remote
mating connectors are supplied with the unit for interface cable construction (located in
the accessory parts kit).

2-30. PLAYBACK REMOTE FUNCTIONS. If playback remote functions are desired, refer to Fig-
ure 2-6 and the following text to connect remote control and status interfacing circuitry to
receptacle J308 on the logic module as required.

2-31. Start Operation And Indications. Remote start control is accessible at J308 pin 1. A mo-
mentary contact to ground is required to initiate remote start operation. Remote start in-
dications are available at J308 pin 3. The unit will output a LOW to indicate start opera-
tion. Attach the appropriate interface circuitry to connector J308 as required.

!

AeK %

EFT

LEFT L
3 /@\ 3
2 1 )

(=) ( GROUND Y™~~~
.

2
(+3
et e

L N

AUDTO QUTPUT CONNECTORS RECORD INPUT CONNECTORS

pLAYB

1
( GROUND)

A
@B

CCRYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-8000-8
FIGURE 2-5. XLR CONNECTOR TERMINAL DESIGNATIONS
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2-32,

2-33.

2-34.

2-35.

2-36.

2-317.

2-38.
2-39.

2-40.

2-41.

2-42,

2-43.

Stop Operation And Indications. Remote stop control is accessible at J308 pin 2. A mo-
mentary contact to ground is required to initiate remote stop operation. Remote stop indi-
cations are available at J308 pin 4, The unit will output a LOW to indicate the termina-
tion of deck operation. Attach the appropriate interface circuitry to connector J308 as re-
quired.

Audio Mute Operation. Remote audio muting is accessible at J308 pin 5. A momentary
contact to ground is required to initiate the audio mute operation.

Secondary Cue Tone Relay Contacts And Indications. Secondary cue tone relay contacts
are accessible at J308 pins 13 and 25 for control of external equipment. The relay contacts
are rated for 100V dc at 0.5 amperes maximum. Remote secondary cue tone indications
are available at J308 pin 9. The unit will output a LOW to indicate a secondary cue tone
detection. Attach the appropriate interface circuitry to connector J308 as required.

Tertiary Cue Tone Relay Contacts And Indications. Tertiary cue tone relay contacts are
accessible at J308 pins 12 and 24 for control of external equipment. The relay contacts are
rated for 100V dc at 0.5 amperes maximum. Remote tertiary cue tone indications are
available at J308 pin 10. The unit will output a LOW to indicate a tertiary cue tone detec-
tion. Attach the appropriate interface circuitry to connector J308 as required.

Fast Forward Operation And Indications. Remote fast forward control is accessible at re-
maote connector J308 pin 15. A momentary contact to ground is required to initiate fast
forward operation, Remote fast forward indications are available at J308 pin 16. The unit
will output a LOW to indicate fast forward operation. Attach the appropriate interface
circuitry to connector J308 as required,

Vari-Speed Motor Operation. The PT-90 series cartridge machines are equipped with a
vari—speed feature which allows the operator to vary the cartridge machine motor speed a
minimum of +10%. An adjustable 9600 Hz reference is required at J308 pin 7 for motor
control. Connect a LOW to J308 pin 6 to initiate vari—speed operation. When vari-speed
operation is initiated and the motor reference is varied (example: 10%), the control cir-
cuitry will act to vary the programmed motor speed a corresponding amount (10%).

Auxilicry Start Puise Outpuf, An auxiliary start pulse is accessible at J308 pin 17 for con-
trol of external equipment. The unit will output a LOW for external start applications.

Cue Audio Qutput. Cue audio is accessible at J308 pins 22 and 23 for remote monitoring
applications. Attach the appropriate interface circuitry to connector J308 as required.

FSK Data Oulput Connections. RS-232 data from cartridge FSK information is available
at J308 pins 18, 19, and 20 for communication with an external peripheral device. The
unit will output a LOW at J308 pin 21 to indicate FSK data detection. Attach the appro-
priate interface circuitry to connector J308 as required.

RECORD REMOTE FUNCTIONS. If record remote functions are desired, refer to Figure
2-T and the following text to connect remote control and status interfacing cireuitry to re-
ceptacle J802 on the CPU module as required.

Record Control and Indications. Remote record mode control is accessible at J802 pin 5.
A momentary contact to ground is required to initiate remote record operation. Remote
record indications are available at J802 pin 3. The unit will output a LOW to indicate re-
cord mode operation. Attach the appropriate interface circuitry to connector J802 as re-
quired.

Primary, Secondeary, and Tertiary Cue Tone Record Confrol. Primary, secondary, and
tertiary cue tone remote record control is accessible at remote connector J802. A momen-
tary contact to ground is required to initiate each remote record operation. Attach the ap-
propriate interface circuitry to connector J802 as required. The following list presents pri-
mary, secondary, and tertiary cue tone record control pin locations.

L)
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RECORD REMOTE
CONNECTOR J802 DESCRIPTION CIRCUIT APPLICATION
PIN 1D AEMITE STATUS INDICATDRS- A e
20 PRIMARY CUE TONE IMDICATOR ——————— oo _/\/\/\/_®_T
30 RECORG LNDLCATOR o LOGIC G WHEN ACTIVE
40 CHASSIS GROUND o CHASSIS GROUND
30 RECORD MODE CONTROL e
6O SECONDARY CUE TONE RECORD CONTRDLw—voomenrimon REHQTE CONTROL COHMANDS—
710 TERTIARY CUE TONE AECORD CONTROL ———p= HOMENEARY CONTACT TO 1
8O CUE BIAS ON CONTAOL —— g BROUND REGUIRED 10 0
80 PRIMARY CUE TONE RECORD CONTRAOL ~eon—— ACTIVATE FUNCTION g,?
10 Q- EXTERNAL CUE AUDIO INPUT — o) ——3— BXTERNAL CUE AUDIO INPUT 5V
11 Oezg AS-232 BATA INpUT — ==ty R8-232 DATA INPUT
12 Qrestp BS-232 CARRIER (N————————————— = —) RAS-232 CARATEA ON COMMAND-
CONTINUGUS CONTACT T0 48 — &
de REGUIRED TO ACTIVATE RS-232
CARAIER {OPTIONAL )
13g 5V OC suPeLY e 45¥ OC SUPPLY

COPYRIGHT © 1990 BROADCAST ELECTRONICS, ING
597-9000-51

FIGURE 2-7. RECORD REMOTE CONTROL RECEPTACLE CONNECTIONS

2-44.

245,

2-46,

2-47,

2-48.

REMOTE CONNECTOR J802 DESCRIPTION
PIN NO.
6 Secondary Cue Tone Record Control
7 Tertiary Cue Tone Record Control
9 Primary Cue Tone Record Control

Primary Cue Tone Record Status Indications. Primary cue tone record status indications
are available at J802 pin 2. The unit will output a LOW to indicate primary cue tone re-
cord operations. Attach the appropriate interface circuitry to connector J802 as required.

External Cue Record. An external cue tone record feature is incorporated into the remote
control circuit design, The external cue record feature includes cue record control and a
cue tone audio input. If external cue record operations are desired, connect a momentary
contact to ground switch to the cue bias on terminal at J802 pin 8. Connect the external
cue audio to J802 pin 10.

FSK Pata Encoding. The PT-90 record/playback cartridge machines are designed for FSK
data encoding operations. Figure 2-8 presents typical FSK data encoding applications.
The FSK encoding system requires the use of a personal computer with fext editing soft-
ware or a data terminal with memeory and block—transmit capabilities. The computer or
data terminal must also be equipped with a serial output port.

The encoding system may be configured for manual or automatic modes of operation. A
manual encoding system involves normal computer/data terminal operation and manual
operation of the cartridge machine. The automatic encoding system requires the imple-
mentation of the Data Encoder Software Option which automates the computer/data ter-
minal and cartridge machine operations. Refer to the following text to configure the data
encoding system for the desired operation.

For automatic and manual FSK data encoding, refer to Figure 2-8 and connect the com-
puter/data terminal serial port to the cartridge machine as shown. For manual encoding
systems with the cartridge machine placed in a remote location, connect a remote start
switch/indicator to the cartridge machine as shown.

B
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Ja02
9 PIN CONNECTOR RECORD REMOTE COMNECTOR

P =L

PIN MO, PINND, .  BESCRIPTION
Ig— B 11 RS-232
DATA' LNPUT
4 B 12 Rg-232
CARRIER ON
B ——— mes .
Ta— 4308 ['-'.:"-.:1.'
PLAYBACK REMOTE CONNECTOR PT-80 RECORD/PLAYBACK
PP facti
PERSONAL COMPUTER PIN NG, DESCRIPTION
L # 2 CUE ALDID
DATA TERMINAL RO
24— B 10 RE-232
DATA QUTRUT
— - — — — & 3 START IMJICATOR
-
REMOTE START
SWITCH/INDICATOR
(OPTIONAL Y

COPYRIGHT © 7990 BROADCAST ELECTRONICS, ING

597-9000-80
FIGURE 2-8. FSK ENCODING APPLICATTONS

2-49.  AUTOMATIC AUDIO MUTING.

2-50. An automatic audio muting feature is incorporated into the PT-90 series control circuit
design. The feature will automatically mute associated cartridge machines without the
operation of an audio switcher in multiple unit installations. Audio will be muted in all
cartridge machines with the exception of the on—air unit. If automatic audio muting is de-
sired, refer to Figure 2-9 and connect the units as shown.

2-51.  AUTOMATIC START SEQUENCING.

2-52. All PT-90 series cartridge machines may be configured for automatic start sequencing.
The following text presents wiring procedures for a typical start sequence. However, the
sequence may be modified as required to achieve any start sequence.

2-53. SEQUENCE. Figure 2-10 presents wiring connections for a start sequence described in
the following text. Refer to Figure 2-10 and connect the units as shown,

START SEQUENCE
Cartridge machine 1 will start cartridge machine 2.
Cartridge machine 2 will start cartridge machine 3.
Cartridge machine 3 will start cartridge machine 4.

Cartridge machine 4 will start cartridge machine 5,

"0 0w

Cartridge machine 5 will start cartridge machine 1.

{1
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| = e 2-10



Fas

CARTRIDGE HACHINE 1

LEFT CHANNEL
AUDIOD OUTPUT
3403

AUDIO OUTPUT

AIGHT CHANNGL
AUDIO OUTPUT

 J

J408

7308
PIN NO.

AUDIO 5

MUTE -

CARTAIDGE MACHINE 1

o

CARTRIDGE MACHINE 2

LEFT CHANNEL
AUDLO OUTPUT
J405

RIGHT CHANNEL
A0 QUTPUT
J406

J308
PIN NO.

A0 g

MUTE

CARTRIGBE MACHINE 2

CARTRIDBE MACHINE 3
LEFT CHANNEL
AUDTO DUTPUT
J405

RIGHT CHANNEL
AUD10 OUTPUT
J406

J308
PIN NO.

ANDID o

MUTE

CARTRIDGE MACHINE 3

FIGURE 2-9. AUTOMATIC AUDIO MUTING

2-11

¥
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2-b4.

2-bb.

CHASSI
GROUND

CIRCUIT
GROUND

GROUND SYSTEM PROGRAMMING.

WARNING DO NOT REMOVE THE JUMPER BETWEEN TERMI-
NALS E3 AND E4 DURING GROUND SYSTEM PRO-
WARNING GRAMMING.

The PT-90 is equipped with a programmable ground system. The system consists of a
jumper network and two ground terminals located on the power supply module (refer to
Figure 2-11). The jumper network and the ground terminals are designed to distribute
and isolate ground circuits as required for optimum performance. The unit is shipped
from the factory in a star ground configuration. If an alternate ground configuration is de-
sired, refer to Figure 2-11 and program the system as required. Ensure the chassis
ground circuit is connected to earth ground using a braided or selid copper conductor.

E4
AC BROUND———(
1

/E3 CHASSIS GROUND TERMINAL
Oo—

4
i

N, E2
SHIELD BROUND y—O\
1

]
I

CIACUIT GROUND v % CIACULT GROUND TEAMINAL

O
El

CIRCUIT BROUND TERMINAL
FSHEILD BROUND TERMINAL

POWER SUPPLY

/‘\ — MODULE
©

Z AC BROUND
GROUND DISTRIBUTION TERMINAL

TERMINAL

COPYRIGHT © 1990 BROADCAST ELECTRONICS, ING
597-9000-6
FIGURE 2-11. PT-80 GROUND SYSTEM
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2-56. When ground system programming is completed, an important consideration in assuring
low noise performance from the cartridge machine is the grounding and shielding of the
various audio interconnections. First, ensure the cartridge machine circuit ground and
any required internal ground terminal is connected to an earth ground using a braided or
solid copper conductor. Second, the shields from audio conductors must be grounded to
prevent the coupling of extraneous noise. Generally, the shields are grounded at the stu-
dio audio conscle. However, the shields may require grounding at the cartridge machine
or at a point between the cartridge machine and the studio audio console. Particular care
must be exereised to avoid ground loops at patch panels, external switching equipment,
uninsulated jacks on associated equipment, and grounded racks or cabinets.

2-57. AC POWER CONNECTION.

WARNING ENSURE ALL PRIMARY POWER IS DISCONNECTED
BEFORE PROCEEDING.
WARNING

2-58. The PT-90 series cartridge machines are programmed for the proper power supply voltage
when shipped from the factory. The operating voltage requirement for the unit is indi-
cated on the cartridge machine identification plate which is located on the cartridge ma-
chine side—panel. If the unit is to be operated from an ac power source other than the
original factory programmed source, re~program the unit by operating the 110V/220V
power switch on the power supply module to the desired position (refer to Figure 2--12).

2-59. Remove the fuse from the rear—panel fuse-holder. For playback only units, ensure the
fuse is a slow—blow type rated at 0.5A for 105V to 132V operation or 0.25A for 210V to
264V operation. For record/playback units, ensure the fuse is a slow-blow type rated at
1.0A for 105V to 132V operation or 0.5A for 210V to 264V operation.

2-60. Ensure the rear—panel power switch is operated to OFF and connect the cartridge machine
line cord to the appropriate power source.

F10V/220V AC INPUT
PROGRAMMING SWITCH

POWER SUPPLY
/ MODULE

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-9000-53
FIGURE 2-12., 110V/220V PROGRAMMING SWITCH
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2-61.  ELECTRICAL ADJUSTMENTS.

2-62. AUDIO OUTPUT LEVEL ADJUSTMENT. The cartridge machine audio cutput level is fac-
tory adjusted to 0 dBm. If an alternate output level is required, refer to the ELECTRICAL
ADJUSTMENTS procedures in SECTION V, MAINTENANCE and perform the QUTPUT
LEVEL ADJUSTMENT procedure.

NOTE FOR PROPER PHASE CORRECTION OPERATION,
ALIGN THE PT-90 PLAYBACK AZIMUTH TO THE STA-
NOTE TION IN-HOUSE CARTRIDGE STANDARD.

2-63. HEAD AZIMUTH ADJUSTMENT. For stereophonic cartridge machines, the cartridge ma-
chine playback azimuth must be aligned to the station in-house cartridge standard for
proper phase correction operation. Refer to HEAD ADJUSTMENTS in SECTION V,
MAINTENANCE and perform the Playback Head Azimuth Adjustment Procedure to
align the cartridge machine playback azimuth to the station in—house standard.

2-64. OPTIONAL EQUIPMENT INSTALLATION.

2-65. GENERAL. The following list presents related publications which provide data required
for the installation of options and accessories associated with the PT-90 series cartridge

machines.
OPTION OR ACCESSORY PUBLICATION NUMBER
Model 5409 or 5410 Recorder , 597-0097-001
Model PC-1 Telephone Interface 597-0047

*
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3-1.
3-2.

3-3.
3-4.

3-6.
3-7.
3-8,

SECTION Iil
OPERATION

INTRODUCTION.

This section identifies all controls and indicators associated with the PT-90 series car-
tridge machines and provides standard operating procedures.

CONTROLS AND INDICATORS.

Refer to Figure 3~1 for the location of all contrels and indicators associated with the unit.
The function of each control or indicator is described in Table 3-1.

OPERATION.

NOTE THE FOLLOWING PROCEDURE ASSUMES THAT THE
CARTRIDGE MACHINE IS COMPLETELY INSTALLED

NOTE AND IS FREE OF ANY DISCREPANCIES.

PLAYBACK OPERATION.

Operate the rear—panel power switch to ON.

Insert an NAB A or AA size tape cartridge into the deck on playback only units. Insert an
NAB A, AA, B, or BB size tape cartridge into the deck on record/playback units. When the
cartridge is inserted, the following events will occur:

A. The deck STOP switch/indicator will illuminate.
B. The tape time display will illuminate.

Depress the deck START switch/indicator to begin cartridge play operation. When the
START switch/indicator is depressed, the following events will occur:

A. The deck START switch/indicator will illuminate.
The deck STOP switch/indicator will extinguish.
The AUD indicator will illuminate.

The rear-panel START indicator will illuminate.

The tape time display will begin operation.

9 U Qo

On stereophenic models, the phase correction display will begin operation.

®
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TABLE 3-1. CONTROLS AND INDICATORS
(Sheet1 of 5)

INDEX
NO.

NOMENCLATURE

FUNCTION

Power Switch

Phase Correction
Display

START Switch/
Indicator

STOP Switch/
Indicator

Controls the application of ac power to the unit.

A ten—segment multi—color LED display which indi—
cates the relative level of audio phase correction ap—
plied to the audio during stereophonic reproduction.
Normal operating conditions generate illumination of
the green or amber LED segments and intermittent
illumination of the red segments. Steady illumi—
nation of either red segments are generated by severe
audio phase error conditions and indicate the limit of
phase correction operations.

SWITCH:
A

B.

Initiates tape movement for playback and/
or record operations,

When momentarily depressed during fast
forward operation, returns the unit to the
selected operating speed. Audio is enabled
when motor is synchronized with the se—
lected operating speed.

. Initiates maintenance mode operation

when simultaneously operated with the
STOP switch/indicater. The motor and
solenoid will remain energized for approxi—

mately 90 seconds,

D.

When momentarily depressed in a start
lock—-out condition, instruets the tape time
display to indicate total cartridge tape time

INDICATOR: Illuminates to indicate deck operation.

SWITCH:
A,

B.

Terminates deck operation.

When momentarily depressed, initiates a
motor maintenance mode operation for ap-
proximately 90 seconds.

. Initiates maintenance mode operation

when simultaneously operated with the
START switch/indicator, The motor and
solenoid will remain energized for approxi—
mately 90 seconds.

. Resets start lock—out conditions.

.
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TABLE 3-1. CONTROLS AND INDICATORS
(Sheet 2 of 5)

INDEX
NO. NOMENCLATURE FUNCTION

E. Resets stop indicator flashing conditions.

INDICATOR:
A, MMluminates to indicate the unit is in the
ready mode (unit energized with a
cartridge completely inserted into the deck)

B. Flashes once per second to indicate a car—
tridge played condition.

C. Flashes twice per second to indicate a
cartridge—not—cued condition,

5 F FWD Switch/ SWITCH:

Indicator A, When momentarily depressed, initiates
fast forward operation. Tape advances at
three times the normal speed until a 1 kHz
stop tone is detected or the STOP switch/
indieator 1s depressed. Audio is muted.

B. When continuously depressed, initiates
fast forward operation. Tape advances at
three times the normal speed until the
switch 1s released. Audio is enabled.

INDICATOR: IHluminates to indicate the unit is inr
the fast forward mode. '

6A Tape Time Display In playback units, displays elapsed message time or
(Playback Units) total tape time in minutes and seconds. Display
operation is terminated when the STOP switch/
indicator is depressed or when a primary (1 kHz) stop
tone is detected. The tape time display will reset
when the cartridge is inserted into the deck. If
enabled by circuit programming, the display will also
reset when the START switch/indicator is depressed.
The display will freeze at the beginning or end of an
EQOM tone depending on circuit programming to
display message time and continue operation for total
tape time applications,

6B Tape Time/ In record/playback units, the display is configured for
Function Display two modes of operation: 1) as a tape time display and
(Record/Playback 2) as an operating function display. In the tape time
Units) mode, the display will operate in an identical manner
as described for playback only units (refer to the pre—
ceding text). In the operating function mode, the dis—
play will indicate the operational parameter of the re—
cord/playback unit.

]
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TABLE 3-1. CONTROLS AND INDICATORS

(Sheet 3 of 5)
INDEX
NO. NOMENCLATURE FUNCTION
7 AUD Indicator Illuminates to indicate audio is enabled,
8 SEC Indicator IMluminates to indicate a secondary (150 Hz) cue tone
detection.
9 TER Indicator IMluminates to indicate a tertiary (8 kHz) cue tone de—
tection.
10 DATA Indicator INluminates to indicate the detection of FSK (3.5 kHz)
information.
11 VARI Indicator IMuminates to indicate the unit is operating in the
vari-speed mode,
12 SVO Indieator [lluminates to indicate the de servo motor is not syn—
chronized with the selected operating speed. The
SVO indicator will momentarily flash when power is
initially applied to the motor and during fast forward
operation.
13 START Indicator INluminates to indicate deck operation.
14 STOP Indicator Iuminates to indicate the following:
A. Tlluminates to indicate the unit is in the
ready mode (unit energized with a
cartridge eompletely inserted into the deck)
B. Flashes once per second to indicate & car—
tridge played condition,
C. Flashes twice per second to indicate a car—
tridge—not—cued condition.
15 PRI Indicator Iluminates to indicate the presence of a primary
(1 kHz) cue tone.
16 PHONES Receptacle Headphone receptacle.
17 LEFT LEVEL Adjusts the left channel audio output level.
Control
18 RIGHT LEVEL Adjusts the right channel audio output level.
Control
19 REC Switch/In— SWITCH: Configures the unit to the record mode.
dicator
INDICATOR:
A, TMuminates to indicate the unit is in the
record mode.

)
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TABLE 3-1. CONTROLS AND INDICATORS
{Sheet 4 of 5)

INDEX
NO. NOMENCLATURE FUNCTION

B. Flashes to indicate the unit is in the
LEARN mode of operation,

20 TER Switch Records an 8 kHz tertiary cue tone on the cue channel
for the duration of switch operation. When
momentarily depressed, the internal circuitry will
generate a 2 ms minimum tertiary cue tone for
application to the cue channel. The tertiary cue tone
may be recorded when the unit is operating in the
playback or record modes.

21 SEC Switch Records a 150 Hz secondary cue tone on the cue chan—
nel for the duration of switch operation. When mo-
mentarily depressed, the internal circuitry will gener
ate a 100 ms minimum secondary cue tone for appli—
cation to the cue channel. The secondary cue tone
may be recorded when the unit is operating in the
playback or record modes.

22 PRI Switch/ SWITCH: The primary switch/indiecator is configured
Indicator for two modes of operation: 1) initiates
primary cue tone record operations and 2)
controls the operation of the automatic pri-
mary cue tone record circuit., When the
switch is depressed during record or play
back operation, a 500 ms 1 kHz primary
cue tone will be applied to the cue chan-
nel. When depressed during the stop
mode, the switch controls the operation of
the automatic primary cue tone record cir—
cuit,

INDICATOR: Illuminates to indicate the automatic
primary 1 kHz cue tone record
circuitry is disabled.

23 SPL Switch/ SWITCH: Configures the unit to the splice-find
Indicator mode. The unit will operate to the fast
forward mode and antomatically stop at
the cartridge tape splice.

INDICATOR: Illuminates to indicate the unit is con—
figured to the splice—find mode.

24 ERS Switch Configures the unit to erase cue channel audio for the
duration of switch operation. Cue channel erase
operations may be initiated when the unit is operat—
ing in the playback or record mode.

g
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TABLE 3-1. CONTROLS AND INDICATORS

(Sheet 5 of 5)
INDEX
NO. NOMENCLATURE FUNCTION

25 MTR Switch/ SWITCH: Configures the front—panel VU meter

Indicator assembly to display cue audio level infor—
mation in the left channel meter and bias
level information in the right channel
meter.

INDICATOR: Illuminates to indicate the front—
panel VU meter assembly is configured
for cue/bias level display operation,

26 EXEC Switch Executes the selected PT-90 record/playback unit
operating function.

27 FCTN Switch Selects the desired PT-90 record/playback unit
operating function.

28 DN Switch Decrements PT--90 record/playback unit operating
parameters such as memory location, fader level, bias
level, equalization, and test oscillator frequency.

29 UP Switch Increments PT-90 record/playback unit operating
parameters such as memory location, fader level, bias
level, equalization, and test oscillator frequency.

30 VU Meter Display A stereophonic multi—color LED display containing
VU and peak meter ballistics. Normal display opera—
tion provides level indications of record input audio
and playback audio. A secondary metering function
allows the display to provide indications of cue audio
and bias level parameters.

31 MAN/NORM/LEN Selects either manual, normal, or learn modes of

Switch PT-90 record/playback unit operation.

32 LEFT REC Input CONTROL:  Adjusts the left channel record
Level Control input level,
and Indicator

INDICATOR: IHuminates green to indicate a normal
left channel audio input level.

33 RIGHT REC Input CONTROL:  Adjusts the right channel record input
Level Control level. .
and Indicator INDICATQOR: IHluminates green to indicate a nermal

right channel audio input level.
3-10. The deck will operate until a primary (1 kHz} stop tone is detected or the deck STOP

»
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switch/indicator is depressed. When deck operation is terminated, the following events
will occur:

A. The START switch/indicator will extinguish.

3-8



The rear—panel START indicator will extinguish,

The AUD indicator will extinguish.

The tape time display will indicate the elapsed cartridge tape time.
On stereophonic models, the phase correction display will extinguish,

The STOP switch/indicator will illuminate or flash.

7R U QE

3-11. The PT-90 series cartridge machines are equipped with primary, secondary, and tertiary
cue tone detection circuitry. Cue tone detection is indicated as follows:

A. The rear—panel PRI indicator will illuminate to indicate the presence of a primary
{1 kHz) cue tone.

B. The SEC indicator will illuminate to indicate the detection of a secondary (150 Hz)
cue tone,

C. The TER indicator will illuminate to indicate the detection of a tertiary (8 kHz) cue
tone.

3-12. The PT-90 series cartridge machines are also equipped with an FSK decoder circuit. The
DATA indicator will illuminate to indicate the detection of FSK (3.5 kHz) information,

3-13. STOP INDICATOR FLASHING. Stop indicator flashing is designed to provide indications
of special operating conditions. If the function is enabled, the STOP indicator will flash
once per second to indicate a cartridge played condition or twice per second to indicate a
cartridge-not~cued condition.

3-14, To reset the STOP indicator flashing, depress the STOP switch/indicator or remove the
cartridge.

3-15. DECK START LOCK-QUT. Deck start lock—out is provided to prevent duplicate on—air
cartridge play. If the function is enabled, deck start lock—out will be initiated from a car-
tridge played condition or a cartridge—not—cued condition. Start lock—out operation is indi-
cated to the operator by stop indicator flashing.

3-16. To reset the start lock—out circuitry, remove the cartridge or depress the STOP switch/in-
dicator.

3-17. FAST FORWARD.

3-18. MANUAL FAST FORWARD. The manual fast forward feature may be operated with the
muting circuit enabled or disabled. To operate the unit in the manual fast forward mode
with audio muted, momentarily depress the front-panel F FWD switch/indicator. To oper-
ate the unit in the manual fast forward mode with audio enahbled, continuously depress the
F FWD switch/indicator. The F FWD switch/indicator will illuminate to indicate the fast
forward circuitry is enabled. Fast forward advance will continue until a stop tone is de-
tected, the STOP switch/indicator is depressed, or the START switch/indicator is de-
pressed. Once fast forward operation is terminated, the STOP switch/indicator will illu-
minate or flash.

3-19. AUTOMATIC FAST FORWARD. To operate the unit in the automatic fast forward mode,
the appropriate circuitry on the logic circuit board must be enabled. Insert the cartridge
into the deck and initiate playback operation. When an EOM is detected, the unit will op-
erate to fast forward advance with audio muted. Fast forward advance will continue until
a stop tone is detected, the STOP switch/indicator is depressed, or the START switch/indi-
cator is depressed. Once fast forward operation is terminated, the STOP switch/indicator
will illuminate or flash.

_—
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3-20.
3-21.

3-22,

3-23.

3-24.
3-25.

3-26.
3-27.

3-28.
3-29.

3-30.

3-31,

I=E

TAPE TIME DISPLAY OPERATION.

The PT-90 playback tape time display and the PT-90 record/playback tape time/function
display normally indicate elapsed message time. The display will also indicate total car-
tridge tape time if desired. At a EOM detection, the tape time display will freeze to indi-
cate message time and continue operation for total tape time applications. The unit will
indicate total tape time only when in a start lock—out condition. To display total tape time,
momentarily depress the START switch/indicator when the unit is in a start lock-out con-
dition.

ELEVATED LEVEL CARTRIDGE SENSING OPERATION.

The PT-90 series cartridge machines are equipped with an elevated level cartridge sensor.
If elevated level cartridge detection is required, attach a reflective label (supplied in the
accessory parts kit) to the cartridge near the capstan shaft opening for tapes recorded at a
250 nWb/m level.

MAINTENANCE MODE OPERATION.

All PT--90 cartridge machines are equipped with a maintenance mode feature which ener-
gizes the motor or motor and solenoid to allow routine pressure roller and capstan shaft
cleaning. To generate a motor only maintenance mode command, remove any tape car-
tridge and momentarily depress the STOP switch/indicator. The motor will energize for
approximately 90 seconds and terminate operation automatically. To generate a motor
and soleneid maintenance mode command, remove any tape cartridge and simultaneously
depress the START and STOP switch/indicators and release the STOP switch/indicator
prior to the START switch/indicator, The motor and solenoid will energize for approxi-
mately 90 seconds and terminate operation automatically.

AUDIO MONITORING.

A miniature headphone receptacle is provided for monitoring the cartridge machine audio
output. To monitor the audio output, insert high impedance headphones into the
PHONES receptacle,

RECORD OPERATION,

GENERAL., PT-90 record/playback units are equipped with three modes of operation: 1)
normal, 2) learn, and 3) manual. The modes provide an increasing level of operating funec-
tions. This allows the operator to select the desired level for the type of operation to be
performed.

The first level of operation is the normal mode. The normal mode provides tape time dis-
play and recall memory functions. Each record/playback unit is equipped with the ability
to establish and store record compensation data for a specific type of tape to be used. The
recall memory function allows the operator to access the stored information for accurate
and convenient record operations. The tape time display function indicates elapsed mes-
sage time and total tape time information.

The second level of operation is the learn mode. The learn mode provides the operating
characteristics of the normal mode with the additional function of automatic record align-
ment. In the learn mode, the unit operates in a self-alipgnment mode to evaluate and es-
tablish record bias, record equalization, and record level parameters for optimum perform-
ance from a specific type of tape. The record compensation data is stored in memory for
convenient operator recall when required. Up to 10 sets of record compensation character-
istics may be stored in memory.

8ROADCAST
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3-32. The third level of operation is the manual mode. The manual mode provides the operating
characteristics of the normal and learn modes with the addition of manual record compen-
sation functions. Manual record compensation functions include: 1) fader level control, 2)
bias level control, 3) high frequency equalization control, 4) save memory operation, 5) test
oscillator operation, and 6) A-to-D converter alignment, The manual mode allows the op-
erator to manually align the unit for specifie record compensation characteristics and for
maintenance procedures.

3-33. NORMAL MODE. The normal mode of operation is designed for general record opera-
tions. Figure 3-2 presents the normal mode controls and operating functions. The normal
mode provides tape time display and recall memory operations. To select operating fune-
tions in the normal mode, proceed as follows,

3-34. Operate the rear-panel power switch to on.

3-35. Operate the rear-panel MAN/NORM/LRN switch on the CPU module to NORM and in-
sert a cartridge into the deck.

3-36. Tape Time Display Operalion. To operate the unit for tape time display operations, pro-
ceed as follows:

3-317. Operate the FCTN switch until the tape time/function display indicates TO00. The display
will indicate elapsed message time or total cartridge tape time information. Refer to the
TAPE TIME DISPLAY OPERATION in the preceding text for tape time display operating

1000

3-38. Recall Memory Qperation. To operate the unit to access stored record compensation char-
acteristics, proceed as follows:

3-39. Operate the FCTN switch until the tape time/function display indicates RM .

3-40. Select a set of record compensation characteristics stored in memory locations 1 through 9
or E by operating the UP or DN switches as required until the forth digit of the tape time/
function display indicates the desired memory location.

EXAMPLE:

3-41, Depress the EXEC switch to execute the recall memory operation. A # symbol in the third
digit of the tape time/function display will illuminate to indicate execution of the recall

memory operation,

L3
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NORMAL MODE OPERATION

TNDEY SWITCH DISPLAY
NO. | NOMENCLATURE DESCRIPTION FUNCTION NOMENCLATURE
1 | FCTN SWITCH CONFIGURES THE UNIT TAPE TIME DISPLAY-
FOR TAPE TIME DISPLAY DISPLAYS TAPE TIME
OR RECALL MEMORY INFORMATION
OPERATION.
RECALL MEMORY-
ACCESSES MEMORY LO-
CATIONS 1 THROUSH 8 e 5
OR E TO RECALL RECORD iw; §*i
COMPENSATION >
CHARACTISTICS.
2 | EXEC SWITCH INSTRUCTS THE UNIT I
TO EXECUTE THE SE- .?é
LECTED FUNCTION.
31 UP AND DN SELECTS MEMORY LO-
SWITCHS CATIONS 1 THROUGH 9 N
OR E IN THE RECALL L]
MEMORY MODE .
INGLE-DIGIT MEMORY
LOCATION DISPLAY.
MEMORY LOCATION
PARAMETERS::
1 THROUGH 9 OR E.
) ™~

PHASE TRAK 80

AUD SEC TER DATA VARI SVO

COPYRGHT © 1990 BROADCAST ELECTRONICS, INC

597-9000-56

FIGURE 3-2. NORMAL MODE CONTROLS AND FUNCTIONS
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3-42,

3-43.
3-44.
3-45.

3—46.

3-417.

3—48.

3—49.

LEARN MODE. The learn mode provides the ability to automatically generate sets of re-
cord compensation characteristics. The operating mode is designed for evaluation and
storage of record compensation characteristics of each type of tape in a station tape car-
tridge system. Figure 3-3 presents learn mode controls and operating functions. The
learn mode provides the operating characteristics of the normal mode with the addition of
automatic record compensation generation. To operate the unit in the learn mode, proceed
as follows.

Operate the rear-panel power switch to on.

Operate the rear—-panel MAN/NORM/LEN switch on the CPU module to LRN.

Select a tape cartridge for learn mode operation which containg: 1) a minimum of 1 minute
of tape and 2) the type of tape required for evaluation. Erase the selected tape cartridge
completely. The cartridge must be completely erased for proper learn mode operation. In—
sert the bulk erased tape cartridge into the deck.

Depress and hold the EXEC switch, then depress the FCTN switch. The tape time/ffunc-
tion display will indicate LRN__. The RECORD switch/indicator will flash.

LF

Select memory location 1 through 9 or E for placement of the record compensation data by
operating the UP or DN switches as required until the fourth digit of the tape time/func-
tion display indicates the desired memory locatien.

EXAMPLE:

L RN5

Initiate learn mode operation by depressing the START switch/indicator to illuminate the
switch/indicator. The RECORD switch/indicator will illuminate. The unit will evaluate
the tape and generate a set of record compensation characteristics. When learn operation
is complete, the unit will: 1) terminate operation automatically, 2) illuminate the STOP
switch/indicator, 3) store the record characteristics in the selected memory location, and 4)
extinguish the REC switch/indicator.

If during learn mode operation the tape cartridge requires compensation which exceeds
preset operating parameters, the unit will terminate operation and the tape time/function
display will indicate FAIL. If this condition occurs, remove the defective tape cartridge
from the deck. Select a different cartridge for evaluation and repeat the learn mode proce-

: ]
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LEARN MODE OPERATION

INDEX] SWITCH

NO. | NOMENCLATURE DESCRIPTION FUNCTION DISPLAY
1 { FCIN AND EXEC | CONFIGURES THE UNIT | LEARN-
SWITCHES FOR LEARN MODE AUTOMATICALLY GEN- T
OPERATION . ERATES RECORD COMPEN- | |§ ;:,.* i
SATION CHARACTERISTICS. | [fessd *o §
IF DURING LEARN MODE
OPERATION THE TAPE RE-
QUIRES COMPENSATION N
WHICH EXCEEDS PRESET =§ I
OPERATING PARAMETERS, LI
THE DISPLAY WILL IN-
DICATE FAIL.
2 | UP AND DN SELECTS MEMORY LO-
SWITCHES CATION 1 THROUGH 9
OR E FOR STORAGE OF P
RECORD COMPENSATION
CHARACTERISTICS. INGLE-DIGIT MEMORY

LOCATION DISPLAY.
MEMORY LOCATION
PARAMETERS:

1 THROUGH 9 OR E.

ADDITIONAL LEARN MODE FUNCTIONS-
NORMAL MODE OPERATIONS MAY BE INITIATED FROM THE LEARN
MODE. REFER TO NORMAL MODE OPERATING PROCEDURES.

e

PHASE TRAK 80
AUD SEC TER DATA VARI §VO

g X COPYRIGHT © 1990 BROADCAST ELECTRONICS, ING

597-9000-57

FIGURE 3-3. LEARN MODE CONTROLS AND FUNCTIONS
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3-50. If manual termination of the learn mode is required, operate the STOP switch/indicator to
illuminate the switch/indicator. The tape time/function display will indicate T___.

T

3-51. Additiondl Lean Mode Operafions. Tape time display and recall memory operations as-
sociated with normal mode operation may be initiated from the learn mode. If tape time
display or recall memory operations are required, refer to the NORMAL MODE operating
procedures in the preceding text.

3-52. MANUAL MODE. Manual mode operation allows the operator to manually align the unit
for specific record compensation characteristics and maintenance procedures. igure 3-4
presents manual mode controls and operating functions. The manual mode provides the
operating characteristics of the normal and learn modes of operation with the addition of
manual record compensation functions.

3-53. The following text provides operating procedures for bias level, fader level, equalization,
save memory, test oscillator, and A~to~D converter alignment operating functions. The
bias level, fader level, and the equalization procedures must be performed and the save
memory function executed to store the characteristics in memory. To operate the unit in
the manual mode, proceed as follows:

3-54, Operate the rear—panel power switch to On.
3-55. Operate the rear—panel MAN/NORM/LRN switch on the CPU module to MAN.

3-56. Select a bulk erased tape cartridge which contains: 1) a minimum of 1 minute of tape and
2) the type of tape required for evaluation. Insert the bulk erased tape cartridge into the
deck.

3-517. Manual mode eperations such as bias and fader level alignments may be performed using

the front—panel VU meter. If increased resolution is desired, connect an external VU to
the unit left channel output receptacle.

3-58. Test Osciliator. The test oscillator mode is provided for manual record compensation op-
erations and maintenance procedures, To operate the test oscillator, proceed as follows:

3-59. Operate the FCTN switch until the tape time/function display indicates OFF.

3-60. The UP and DN switches select the test oscillator frequencies. The following list presents
the available test sacillator frequencies. Operate the UP and DN switches as required to
select a test oscillator frequency. The tape time/function display will indicate the selected
test frequency (refer to example below).

TEST FREQUENCIES

1 50 5 4K
2. 125 6. 8K
3. 500 7. 12K
4, 1K 8. 16K

L)
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3-61,
3-62.
3-63.

3-64.
3-654.

3-66.

3-617.

3-68.
3-69.
3-70.

I2E

EXAMPLE:

~

Operate the RECORD switch/indicator to illuminate the switch/indicator.

Operate the START switch/indicator to illuminate the switch/indicator.

The test oscillator may be configured for sweep—up and sweep—down operations. To config-
ure the oscillator for sweep—up operation, depress and hold the UP switch for approxi-
mately 3 seconds. The tape time/function display will indicate the frequencies during
sweep—up operation. To configure the oscillator for sweep—down operation, depress and
hold the DN switch for approximately 3 seconds. The tape time/function display will indi-
cate frequencies during sweep—down operation.

Record Bius. To manually adjust the record bias, proceed as follows:

Refer to the Test Oscillator operating procedure in the preceding text and select a record
bias test frequency. For optimum performance, it is recommended the record bias align-
ment be performed at 12 kHz.

Configure the unit for record bias operations by operating the FCTN switch until the tape
time/function display indicates B___. Tape time/function display digits 2 through 4 will
indicate random record bias parameters.

The EXEC switch configures the unit for left channel or right channel operating parame-
ters. Operate the EXEC switch until the second digit of the tape time/function display in-
dicates L. With the assignment of left channel operating parameter, the tape time/func-
tion display will indicate BL_ .

Operate the RECORD switch/indicator to illuminate the switch/indicator.

Operate the START switch/indicator to illuminate the switch/indicator.

The UP and DN switches adjust the record bias level. The third and forth digits of the
tape time/function display will indicate a record bias value from 0 to 99 {refer to the exam-
ple below). Operate the UP and DN switches as required to establish the left channel re-
cord bias as desired. For optimum performance, it is recommended the record bias be ad-
justed to obtain a peak indieation on the front—panel VU meter. Once the peak indication
is obtained, increase the bias level by depressing the UP switch until the front—panel VU
meter decreases 2 dB.

HROADCAST 3 16
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MANUAL MODE OPERATION

MANUAL MODE OPERATION

INDEX SWITCH INDEX SWITCH
NO. | NOMENCLATURE DESCRIPTION FUNCTION DISPLAY NO. |NOMENCLATURE DESCRIPTION FUNCTION DISPLAY
1 FCTN SWITCH SELECTS THE FOLLOWING FADER LEVEL- 2 EXEC SWITCH 1. SELECTS EITHER THE LEFT 2
MANUAL MODE OPERATING CONTROLS THE FADER goaee CHANNEL 0OR RIBHT CHANNEL H
FUNCTIONS: LEVEL. THE FADER LEVEL §" OPERATING PABAMETER FOR fauce
IS R ENTED BY A * T
1. NORMAL MODE OPERATIONS: Nﬁmgggggﬁ VALUE FROM MANUAL MODE FUNCTIONS. £t
(TAPE TIME DISPLAY 00 TO 99. : .
AND RECALL MEMORY) BIAS LEVEL-
2. FADER LEVEL CONTROLS THE RECORD 2. INSTRUCTS THE UNIT
3. BIAS LEVEL BIAS LEVEL. THE BIAS §uf TO EXECUTE A SAVE oge3
4. EQUALIZATION LEVEL LEVEL IS REPRESENTED MEMORY OPERATION. “f
5. SAVE MEMORY BY A NUMERICAL VALUE
FROM 00 TC 99,
6. TEST OSCILLATOR EQUAL TZATION- 3 UP AND DN 1. SELECTS LEVEL PARA- .
ALIGNMENT oI AND EGUALIZATION MODES ol

QUENCY EQUALIZATION,
THE EQUALIZATION LEVEL
IS REPRESENTED BY A
NUMERTCAL. VALUE FROM
00 TO 99.

SAVE MEMORY-
CONFIBURES THE UNIT
TO STORE RECORD COM-
PENSATION CHARACT-
ERISTICS IN MEMORY.

TEST OSCILLATOR-
CONTROLS THE OPER-
ATION OF THE INTERNAL
TEST OSCILLATOR.

A-TO-D CONVERTER
ALIGNMENT-
A MAINTENANCE PRO-
CEDURE WHICH ALIGNS
THE INTERNAL A-TO-D
CONVERTER.

-p

e & 9

o & @&

e .8 b
o8 B

toetold
-
an

o

L1222 1)

Ll aall ]

1
3 R[h. |E
2 °|ped F L1
® & -
L L a

-

/

PHASE TRAK 90
MR SEC TER DATA VARL SVO

OF OPERATION.

2. SELECTS TEST 0SCIL-
LATOR FREQUENCIES
FOR TEST OSCILLATOR
OPERATION.

3. SELECTS LEVEL PARAMETERS
FOR A-TO-D CONVERTER
ALIGNMENT OPERATICN.

4. SELECTS MEMORY LO-
CATTONS 1 THROUGH 9
OR E FOR SAVE
MEMORY OPERATIONS.

~=TW0 DIGIT LEVEL DISPLAY.
LEVEL OPERATING PARAMETERS:

DISPLAY .

CHANNEL A-TO-D
CONVERTER VALUE

00 TO 99.
S ol 3 I A, B T
50 HZ 4 KHZ
O S ot B LRI Y I
125 HZ 8 KHZ
.‘- e =.II. '..'. "'.. ... ® : ..... .l
€ :.'.- E...s ..H.E e E £-113 I:
500 HZ 12 KHZ
e o E E ... 0.. U] E =...¢ .-.
P i Y
1 KHZ 16 KHZ
e b
Afﬁﬁﬁﬁﬁ;’,// T P
TW0 DIGIT LEFT kiﬁwo DIGIT RIGHMT

CHANNEL A-TO-D
CONVERTER VALUE
DISPLAY.

/

.

/

| —

SINGLE-DIGIT MEMORY LOCATION
DISPLAY .
PARAMETERS: 1 THROUGH 8 OR E.

MEMORY LOCATION

ADDITIONAL MANUAL MODE FUNCTIONS-
NORMAL AND LEARN MODES OF OPERATION MAY BE INITIATED FROM THE
REFER TO NORMAL AND LEARN MODE QPERATION PROCEDURES.

MANUAL MODE,
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FIGURE 3-4.

MANUAL MODE CONTROLS AND INDICATORS
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3~T71.

3-72.
3-73.

3-74.

3-75.

3-76.
371,
3-78.

EXAMPLE:

BL44

Repeat the procedure for the right channel. The unit is configured for right channel opera-
tion by depressing the EXEC switch until the second digit of the tape time/function dis-
play indicates R. With the assignment of right channel operating parameter, the tape
time/funetion display will indicate BR__.

B3R

Fader Level. To manually adjust the record input level, preceed as follows:

Refer to the Test Oscillator operating procedure in the preceding text and select a record
input level test frequency. For optimum performance, it is recommended the record input
level alignment be performed at 1 kHz.

Configure the unit for input level adjustment by operating the FCTN switch until the tape
time/function display indicates F___. Tape time/function display digits 2 through 4 will
indicate random fader level parameters.

F

The EXEC switch configures the unit for left channel or right channel parameters. Oper-
ate the EXEC switch until the second digit of the tape time/function display indicates L.
With the assignment of left channel operating parameter, the tape time/function display

will indicate FL__.

Operate the RECORD switch/indicator to illuminate the switch/indicator.
Operate the START switch/indicator to illuminate the switch/indicator.

The UP and DN switches adjust the record fader level. The third and forth digits of the
tape time/function display will indicate a fader value from 0 to 99 (refer to the example
below). Operate the UP and DN switches as required to establish the left channel record
input level as desired. For optimum performance, it is recommended the record input level
be adjusted to obtain a front~panel VU meter indication of 0 dB.

FL44

L ]
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3-79. Repeat the procedure for the right channel. The unit is configured for right channel opera-
tion by depressing the EXEC switch until the second digit of the tape time/function dis-
play indicates R. With the assignment of right channel operating parameter, the tape
time/function display will indicate FR__.

3-80. Equalization. To manually adjust the high frequency equalization, proceed as follows:

3-81, Refer to the Test Oscillator operating procedure in the preceding text and select a high
frequency equalization test frequency. For optimum performance, it is recommended
equalization be performed at 12 kHz.

3-82. Configure the unit for equalization by operating the FOTN switch until the tape time/
function display indicates E___. Tape time/function display digits 2 through 4 will indicate
random equalization parameters.

3-83. The EXEC switch eonfigures the unit for left channel or right channel operating parame-
ters. Operate the EXEC switch until the second digit of the tape time/function display in-
dicates L. With the assignment of the left channel operating parameter, the tape time/
function display will indicate EL__.

=8

3-84. Operate the RECORD switch/indicator to illuminate the switch/indicator.

3--85. Operate the START switch/indicator to illuminate the switch/indicator.

3-86. The UP and DN switches adjust the high frequency equalization. The third and forth dig-
its of the tape time/function display will indicate an equalization value from 0 to 99 (refer
to the example below). Operate the UP and DN switches as required to obtain the level
established in the Fader Level adjustment procedure.

EXAMPLE:

3-817. Repeat the procedure for the right channel. The unit is configured for right channel opera-
tion by depressing the EXEC switch until the tape time/function display indicates ER__.
With the assignment of the right channel operating parameter, the tape time function will
indicate ER__.

= BROADCAST
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3-88. Save Memory. The save memory function stores the record bias level, fader level, and
equalization level parameters in memory. To store the record compensation parameters in
memory, proceed as follows:

e

3-89. Configure the unit to the save memory mode by operating the FCTN switch until the tape
time/function display indicates SM__. Tape time/function display digits 3 and 4 will indi-
cate random save memory parameters.

oM

3-90. Select memory location 1 through 9 or E by operating the UP or DN switches as required
until the forth digit of the tape time/function display indicates the desired memory loca-

tion,
EXAMPLE:
3-91, Depress the EXEC switch to store the record compensation characteristics in the selected

memory location. A # symbol in the third digit of the tape time/function display will illu-
minate to indicate the execution of the save memory function.

EXAMPLE:

SM#4

3-92. A-To-D Converter Alignment. An A-to-D converter alignment function is provided for
A~to-D converter maintenance. The tape time/function display will illuminate 0000 to
indicate A-to—D converter mode operation. If A~to-D converter alignment is required, re-
for to SECTION V, MAINTENANCE and perform the A-TQ0-D CONVERTER ALIGN-
MENT procedure.

3-93. Addifional Manual Mode Operations. Tape time display and recall memory operations
associated with the normal mode and all learn mode operations may be initiated from the
manual mode. If tape time display, recall memory, or learn mode operations are required,
refer to the NORMAL MODE and LEARN MODE operating procedures in the preceding
text.

3-94, SPLICE-FIND MODE. The splice—find mode allows the operator to conveniently find car-
tridge tape splices for record operations. Splice-find operation may be initiated from the
manual, nermal, or learn modes of operation, To operate the unit for splice—find operation,
proceed as follows:

3-95. Select a tape cartridge for splice~find operation and insert the cartridge into the deck.

-
3-21 EE BROADCAST
ELECTRONICS NG



3-96.

3-97.

3-98,

3-99,

3-100.
3-101.
3-102.

3-103.

3-104.

3-105.

3-106.

3-107.

3-108.
3-109.
3-110.

3-111.

Operate the SPL switch/indicator to illuminate the switch/indicator. The unit will operate
to fast forward advance and automatically stop just beyond the eartridge tape splice. The
STOP switch/indicator will illuminate.

ERASE OPERATION. The PT-90 record/playback unit is equipped with an erase mode for
cue channel erase operations. Cue channel erase operations may be initiated from the nor-
mal, learn, or manual modes during playback operation. To operate the unit for cue chan-
nel erase operations, proceed as follows:

Select a tape cartridge for cue channel erase operation and insert the cartridge into the
deck.

Operate the START switeh/indicator to illuminate the switch/indicator and begin tape
movement.,

Depress and hold the ERS switch to erase the cue channel information as required.
Operate the STOP switch/indicator to illuminate the switch/indicator.

VU METER OPERATION. The multi~color LED VU meter display normally indicates play-
back audio level information during playback operation and record input/playback audio
level information during record operations. The level display will also indicate ¢cue channel
level and bias level information if required.

To configure the meter to display cue channel level and bias level information, operate the
MTR switch/indicator to illuminate the switch/indicator. The VU meter left channel dis-
play will indicate cue channel level playback information during playback operation or cue
audio input information during record operation. The VU meter right channel display will
indiecate specific cue bias level parameters for the following conditions:

A. In the record mode, the level meter right channel display will indicate the sum of
the left channel, right channel, and cue bias levels. :

B. In the playback mode, the level meter right channel display will indicate cue hias
level information.

C. When the ERS switch is depressed, the level meter right channel display will indi-
cate the erase bias.

RESET OPERATION. The PT-90 record/play unit is equipped with a microprocessor reset
function, To reset the cartridge machine, simultaneously depress the REC and EXEC
switches.

RECORDING PROGRAM MATERIAL. To operate the PT-90 record/playback unit for pro-

gram record operations, proceed as follows:

Select the program material to be recorded. Ensure the playback system output level is
within the PT-90 record/playback unit input level specifications,

Select a bulk erased cartridge that is approximately 2 seconds longer than the selected ma-
terial to be recorded.

Operate the rear—panel power switch to on.
Operate the rear-panel MAN/NORM/LRN switch on the CPU module to NORM.

Refer to the SPLICE-FIND operating procedures in the preceding text and operate the
unit to find the cartridge tape splice.

Select the type of primary cue tone record operation. For automatic primary cue tone re-
cord operations, operate the PRI switch/indicator to extinguish the switch/indicator. For
manual primary cue tone record operations, operate the PRI switch/indicator to illuminate
the switch/indicator.

k2
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3-112.  Select a desired set of record compensation characteristics as follows:

A. Operate the FCTN switch until the tape time/function display indicates RM__.

RM

B. Operate the UP or DN switches as required until the fourth digit of the tape time/
function display indicates the memory location of the desired set of record compen—
sation characteristics.

EXAMPLE:

RM 4

3-113.  Depress the EXEC switch to execute the recall memory operation. A # symbol in the third
digit of the tape time/function display will illuminate to indicate execution of the function.

3-114.  Coarse adjust the record input level by starting the program material and adjusting the
LEFT REC LEVEL and RIGHT REC LEVEL controls to illuminate the input level indi-
cators.

3-115. Operate the REC switch/indicator to illuminate the switch/indicator.

3-116.  Operate the START switch/indicator to illuminate the switch/indicator and start the play-
back system to begin recording program material. If the automatic primary cue tone re-
cord function is enabled, a stop tone will be automatically recorded on the cue channel,
The front~panel VU meter will indicate record input audio or playback audio depending on
circuit programming,

3-117. At the end of the record operations, depress the PRI switch/indicator to record a primary
cue tone if the automatic primary cue tone record function is disabled. Record operation
will terminate automatically when a primary cue tone is detected. To terminate record
operation manually, depress the STOP switch/indicator. The STOP switch/indicator will
illuminate or flash. The REC switch/indicator will extinguish.

3-118. SECONDARY AND TERTIARY CUE TONE RECORDING. Secondary and tertiary cue
tone recording may be initiated during playback or record operation. To record secondary
or tertiary cue tones, proceed as follows:

3-119.  Operate the record/playback unit in the record or playback mode.

3-120. Depress the SEC switch or TER switch for the amount of time the tone is desired. Do not
record a secondary or tertiary cue tone of less than one second.

3-121. FSK ENCODING. To operate the PT-90 record/playback unit for FSK encoding, proceed
as follows, .

3-122. Manual FSK Encoding. For manual FSK encoding systems. proceed as follows:

3-123. FSK text composition is performed on the encoding system computer/data terminal. For
systems configured with a personal computer, the text editing software must be eonfigured
to print data to the computer serial port. Refer to the applicable software package opera-
tion manual and configure the computer for serial port printing.

L]
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3-124,

3-125.

3-126.

3-127.
3-128,

3-129.

3-130.

3-131.

Operate the encoding system computer/data terminal to compose the FSK text. Once the
text is created, perform the computer/data terminal printing procedures with the exception
of the final print command.

Apply power to the cartridge machine and insert the tape cartridge for FSK encoding into
the deck.

Depress the cartridge machine start switch/indicator to initiate deck operation. Wait ap-
proximately one second to allow the cartridge machine operation to stabilize and operate
the computer/data terminal for a final print command. The FSK data will be routed
through the computer/data terminal to the cartridge machine for application to the car-
tridge cue track. The cartridge machine will terminate operation when a primary cue tone
is detected.

Automgtic FSK Encoding. For automatic FSK encoding systems, proceed as follows:

Insert the disk containing the FSK data encoder software program into the disk drive and
load the program. When the loading process is complete, refer to the HELP screen for op-
erating instructions.

Ensure the interface cable is connected between the PT-90 and personal computer as
shown in Figure 2-8 in SECTION II, INSTALLATION. Apply power to the cartridge ma-
chine and insert the tape cartridge for FSK encoding into the deck.

Seleet the desired text editor and compose the FSK information. To begin the encoding
process, operate the appropriate keyboard command (refer to the HELP sereen). The
PT-90 will record the FSK data on the cartridge cue track and terminate operation when a
primary cue tone is detected.

To obtain a printed copy of the installation information, enter the following command and
depress the return key.

PT90.DOC> PRN

=
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4-1.
4-2.

4-3.

4-5.
4-6.

4-17.

4-8.

4-9.

SECTION 1V
THEORY OF OPERATION

INTRODUCTION.

This section presents the theory of operation for the Broadeast Electronics PT-90 series
cartridge machines, Figure 4-1 presents a detailed block diagram of the PT-90 playback
circuitry. Figure 4-2 presents a detailed block diagram of the PT-90 record circuitry. Re-
fer to Figures 41 and 4-2 as required for the following equipment description.

GENERAL DESCRIPTION.

All PT-90 cartridge machines are equipped with a direct drive dc servo motor, a precision—
manufactured deck assembly, and solid-state electronics. The dc servo motor system and
the deck assembly provide precise tape movement for accurate audio reproduction. The
playback unit electronics are implemented on six circuit board assemblies: 1) power sup-
ply, 2) motor control, 3) front panel, 4) logic, 5) motherboard, and 6) audio. The record/
playback unit electronics include the playback power supply, motor control, logic, and
audio assemblies with the addition of the following record assemblies: 1) motherboard, 2)
front panel, 3) record preamplifier, 4) record bias, and 5) CPU. The logic, audio, power
supply, record preamplifier, record bias, and CPU assemblies are plug—in modules de-
signed for ease of service.

PLAYBACK CIRCUITRY.

TAPE TRANSPORT SYSTEM. The PT-90 tape transport, system consists of a direct drive de
servo motor and a precision-manufactured deck assembly. The brushless de motor is
mounted directly to the cartridge deck with the capstan shaft extending vertically upward
through the deck for direct drive operation. Precision control of motor operations is pro-
vided by the motor control circuit board. The dc servo motor system exhibits precise motor
operation for accurate tape movement,

The cartridge machine deck assembly is equipped with a cartridge guidance system, an
air—damped solenoid, a deck microswiteh, an elevated level tape sensor, and the Broadcast
Electronics PHASE LOCK V head assembly. The cartridge guidance system consists of
several spring—loaded components designed to channel a cartridge into the proper play po-
sition. The air—-damped solenoid is designed for high tape pulling foree and provides a
rapid response to start commands. A deck microswitch generates a ready status signal for
application to the start logic when a cartridge is inserted into the deck. An infrared sensor
is incorporated into the deck design to indicate the presence of an elevated level cartridge.

The Broadcast Electronics PHASE LOK V head assembly is a modular device designed to
provide the tape heads with a mechanically secure and stable environment. The head as-
sembly permits independent adjustment of the head height/zenith and head azimuth,
Locking components for the head adjustment controls and the unique head assembly de-
sign act to maintain tape head alignment. Due to the modular design, the entire PHASE
LOK V assembly may be removed from the deck for alignment or service.

POWER SUPPLY MODULE. The PT-90 power supply module is a self-contained power
supply device designed for ease of maintenance. The module is equipped with: 1) an ac
input receptacle, 2) a toroid power transformer, 3) rectifier and filter circuitry, and 4) a
solenoid driver circuit. The power supply module is designed to accept either 110V or
220V ac input potentials,

P
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4-10.

4-11.

4-12,

4-13.

4-14. -

4-15.

4-186.

4--17,

4-18,

Primary ac power is applied to the PT-90 cartridge machine through the ac input recepta-
cle. The ac input receptacle is equipped with built-in ac power control and overload pro-
tection components. Primary ac power conversion is accomplished by a toroid power trans-
former. DC power conversion is accomplished by positive and negative rectifier and filter
networks, A programmable grounding network isolates and distributes ground eircuits for
special applications. A solenoid driver circuit functions to initiate and maintain sclenoid
operation.

BC SERVO MOTOR. The cartridge machine motor is a de servo type constructed in a
three stator wye configuration. Each stator is equipped with a hall effect sensor and a per-
manent magnet. The hall effect sensors are strategically placed in the motor assembly to
accurately monitor and control stator operation. The motor is also equipped with a ta-
chometer winding which routes motor speed information to the motor control circuit.

The sensors operate on the hall effect principle which refers to a voltage developed be-
tween two metallic strips when passed through a magnetic field. Each sensor outputs a
varying de¢ voltage which ig proportional to the magnetic field in the winding. The voltage
is routed to the motor control eircuit board as feedback for stator control.

MOTOR CONTROL CIRCUIT BOARD. The motor control cireuit board and the cartridge
machine motor function as a clesed—loop de servo motor system. The motor control circuit
acts to initiate and maintain motor operation to a high degree of precision. The control
circuitry also protects the motor from over—current and loss—of-reference conditions,

A precision reference signal for servo control operations is generated by a erystal oscillator
circuit. The reference signal and motor speed information are routed to a frequency com-
parator. The comparator evaluates the information and outputs a corresponding control
signal to the motor driver circuit. The driver circuit processes the signal and outputs de
control information to the motor. A commutator circuit functions to control motor opera-
tion by processing and routing the hall effect sensor information to the motor windings.
Motor braking operations are controlled by a motor brake control circuit and the motor
commutator circuit.

FRONT PANEL DISPLAY CIRCUIT BOARD. The playback unit phase correction display
and tape time display are housed on the front panel display circuit beard. The front panel
display circuit board also contains the AUD, SEC, TER, DATA, VAR], and SVO indica-
tors.

MOTHERBOARD ASSEMBLY. The PT-90 motherboard assembly provides all required
internal circuit communication. The motherboard assembly also distributes audio, ele-
vated level cartridge sensor, and deck status information to the proper circuit board as-
semblies.

AUDIO MODULE. The PT-90 playback audio circuitry is housed on the audio module.
Stereophonic units are equipped with left and right channel audio circuits and automatic
phase correction circuitry. Monophonic units are equipped with only the left channel
audio circuit.

Each audioc channel is equipped with an amplifier/equalization stage. The amplifier/
equalization stage is designed to provide =6 dB low frequency equalization, +10 dB high
frequency equalization, and an overall a gain of approximately 50 dB.
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4-19. The PT--90 phase correction circuitry is implemented on three hybrids: 1) left channel
phase corrector, 2) right channel phase corrector, and 3) phase detector. The circuit util-
izes time delay techniques to correct audio phase errors. Audio is sampled in the left chan-
nel phase corrector for use as a reference. The phase detector evaluates the sampled audio
and directs the right channel phase corrector to delay the audio for the appropriate
amount of time. As a result of the processing, an in—phase audio signal is generated for
stereophonic or monophonic applications.

4-20. Internal circuit audio routing is provided by an audio selector. The selector routes either
non-phase corrected audio, phase corrected audio, or elevated level samples for application
to the audio output network. A meter amplifier circuit processes phase correction samples
for application to the front panel phase correction display.

4-21. Each channel is equipped with a DYNAFEX ® noise reduction circuit. The eircuit utilizes
dynamically variable bandwidth limiting and a downward expander to effectively limit
noise. Audio muting is provided by dual field—effect transistor networks. Solid—state out-
put amplifier sections provide a floating electronically balanced output and short circuit
protection.

4-22, LOGIC MODULE. All PT-90 playback operating parameters are controlled by the cir-
cuitry on the logic module. The logic module consists of individual CMOS logic gates
which are organized into functional circuits. The circuits control all cartridge machine
playback functions such as motor start, deck stop/start, fast forward, audio muting, and
end-of-message operations. The module also contains the cue tone processing and detec-
tion circuitry.

4-23. Start Sequence. Cartridge machine motor operation is initiated via the motor start logic
when a cartridge is inserted into the deck. Once the motor is operational, a command from
the start switch/indicator will initiate a start sequence from the start logic. The start logic
will energize the solenocid, illuminate the start indicators, generate an auxiliary start out-
put, and reset the front panel tape time display via a programmable jumper.

4-24, Stop Sequence. Cartridge deck operation is terminated when the stop switch/indicator is
depressed or when a primary cue tone is detected. The stop logic will deenergize the sole-
noid and extinguish the start indicators via the start logic. The stop logic will also illumi-
nate the stop indicator and initiate start lock—out operation via the stop indicator flashing
circuit.

4-25, Fast Ferward Operation. Fast forward operation is initiated when the fast forward switch/
indicator is depressed. The command will initiate fast forward operation and generate a
mute command from the mute logic,

4-26, Cue Circuit Operation. All cue channel information is processed for application to a de-
coding circuit by an amplifier and equalization circuit. Cue channel decoding operations
are performed by a cue filter hybrid. The hybrid will decode the applied information into
primary (1 kHz), secondary (150 Hz), tertiary (8 kHz), and Frequency—Shift-Keying (FSK)
signals. The outputs from the hybrid are routed to individual detector circuits.

4-217. End-Of-Message (EOM) Operation. An EOM circuit is incorporated into the control logic
design to initiate end-of-message functions. EOM circuit operation is initiated by a secon-
dary or tertiary cue tone detection. The EOM circuit will: 1) enable the tape time display
freeze logic, 2) enable the mute logic, and 3) provide for automatic fast forward operation
via a programmable jumper.

4-28. RECORD CIRCUITRY.

DYNAFEX ® is a registered trademark of Circuit Research Laboratories.
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4-29.

4-30.

4-31.

4-32.

4-33.

4-34,

4-35.

4-36.

4-317.

4-38.
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FRONT PANEL CIRCUIT BOARD. The record/playback unit phase correction display, tape
time/function display, VU meter display, and 10 record function controls are housed on the
front panel circuit beard assembly. The front panel circuit board also contains the AUD,
SEC, DATA, TER, SVO, and VARI indicators.

MOTHERBOARD ASSEMBLY. Internal record/playback unit communication is provided
by the motherboard assembly. The motherboard assembly distributes audio and control
information to the individual playback and record eircuit board assemblies.

RECORD PREAMPLIFIER MODULE. All record input audio processing is performed by the
circuitry on the record preamplifier module. The module consists of stereophonic ampli-
fier, equalization, and control networks which process input audio for application to a re-
cord bias circuit.

Each audio channel is equipped with a differential input amplifier stage. Input level de-
tector networks with associated indicators are incorporated into the cireuit design to moni-
tor the input audio level.

The module audio processing circuitry includes low—frequency eqgualization, high—fre-
quency equalization, and VCA level control networks. Audio level control is provided by a
voltage—controlled—amplifier (VCA) level control circuit. The circuit is designed with a
gain of £10 dB and provides low-noise precision control of the audio record level. High and
low frequency equalization is performed by individual equalization networks. The low—fre-
quency equalization network provides £10 dB of low—frequency equalization, The high—
frequency equalization network provides £5 dB of high frequency equalization.

A splice~detector circuit is also incorporated into the record preamplifier module cireuitry.
The splice—detector circuit is designed to detect a solenoid current transient which is gen-
erated when the tape splice travels between the capstan shaft and the pressure roller.
When configured for splice—find operation, the unit will operate to the fast~forward mode
and automatically stop just beyond the cartridge tape splice for convenient record opera-
tion.

RECORD BIAS MODULE. Record bias processing, VU meter control, and cue channel
processing operations are performed by circuitry on the record bias module. The module
contains a record bias circuit, a frequency—shift—keying (FSX) encoder, a test tone genera-
tor, a VU meter control circuit, and primary and secondary cue tone filter networks.

Record Bias. The record bias eircuitry consists of: 1) a precision square—wave frequency
generator, 2) left and right channel program processing stages, and 3) a cue channel proc-
essing stage. Bias level control is provided by left and right channel program bias proces—
sing networks. Low-pass filter networks convert a 128 kHz square-wave bias signal to a
sine—wave for application to left and right channel record head driver circuits. A cue chan-
nel bias processing circuit generates a sinusodial 128 kHz bias signal for application to the
cue channel record head driver circuit.

FSK Encoding. RS-232 information is processed for application to the cue channel record
cireuit by a digital frequency—shift—-keying (FSK) encoder circuit. Reference frequencies
and external R8-232 information are applied to the encoder which outputs data in an FSK
format. The IFSK data cutput is applied through a low—pass filter stage for application to
the cue channel record head driver circuit. An FSK control eircuit is provided to enable
the cue channel bias circuit.

Test Tone Generator Circuil._ The record bias module is equipped with a test tone genera-
tor circuit. The circuit consists of a digital divider, filter network, and a eontrol network.
The cireuit is eontrolled by a microprocessor on the CPU module and generates precision
low—noise test tones for maintenance and alignment procedures. The test tone circuit also
generates tertiary cue tone audio for application to the cue channel record driver circuit.

ELECTRANICS ING



4-39.

4-40.

441,

4-42,

4-48.
4-49,

VU Meter Conirol Circuit. PT-90 record/playback unit VU meter display operations are
directed by a meter control circuit. Record and playback audio information is applied to a
meter select switch. A meter control circuit decodes meter switch operations and record
functions to select the proper audio for application to meter rectifier and peak detector cir-
cuitry. Left and right channel full-wave rectifier and peak detector circuits process the
selected audio information for application to the meter driver circuit on the front—panel
circuit board assembly,

Primary and Secondary Cue Tone Circuilry, The record bias module also contains pri-
mary and secondary cue tone low—pass filter networks. Low--pass filter sections provide
square-wave to sine-wave signal conversion of the primary and secondary cue tone audio
for application to the eue channel record head driver circuit,

CPU MODULE. All PT-90 record operations are controlled by the CPU module. The CPU
module contains an Intel 80C39 microprocessor which monitors and responds to record
function commands. Digital-to—analog and analog-to—-digital conversion cireuitry is pro-
vided to generate internal bias, equalization, and level control commands. The module
also contains a tone generator which produces primary, secondary, tertiary, and test tone
signals,

Microprocessor Confrol Operations. All record function commands are interfaced to the
microprocessor through an input/foutput expander. When a record function is initiated, the
microprocessor will respond and generate the appropriate control sequence. A second in-
put/output expander is configured for cutput interfacing to the tape time/function display.
The input/output circuit alse provides interfacing to the internal cue control and 1 kHz
defeat control circuitry.

All record compensation data is stored in non—volatile RAM. The non-volatile RAM pro-
vides a stable memory environment and prevents the loss of data when ac power is re-
moved from the unit. An address monitor circuit is incorporated into the design to provide
an automatic reset command in the event of a microprocessor addressing failure.

Digital-io—-Analog and Anclog~to-Digital Circuit Operalion. The microprocessor estab-
lishes record parameters by monitoring the record playback audio via an analog—to—digital
circuit. Left and right channel half-wave rectifier circuits process audio samples for appli-
cation to an analog—to—digital converter stage. The converter routes a digital code to the
microprocessor for record parameter evaluation.

The microprocessor generates internal de voltage levels for application to internal control
circuits via a digital-to—analog converter. The converter analyzes a digital control code
from the microprocessor and outputs an analog signal to sample and hold circuits for appli-
cation to the bias, record level, and equalization eontrol circuits.

Tone Clrcuif. The CPU module circuitry also containg a digital tone generator circuit. The
circuit outputs primary, secondary, tertiary, and test tones as directed by the microproces-
s0T.

FUNCTIONAL DESCRIPTION.
POWER SUPPLY MODULE.

AC INPUT CIRCUIT. Primary ac power is applied to the module through the ac input re-
ceptacle (refer to schematic diagram 950-0032/-001 in SECTION VII, DRAWINGS). The
ac input receptacle contains built—in overload (fuse F1) and ac control (switch S201) com-
ponents, Power from the receptacle is routed to the primaries of power transformer T1,
The secondaries of T1 produce 20 volt and 25.6 volt ac petentials for playback circuit op-
erations. In record/playback units, an additional 9 volt ac potential is generated for appli-
cation to the record circuitry. Switch S202 provides 110V or 220V operation of the power
supply circuitry.
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4-50,

4-51.

4-52.

4-53.

4-54.

4--55.

4-56.

4-57.
4-58.

4-59.

RECTIFIER AND FILTER CIRCUIT. The 20 volt ac potential from transformer T1 is full-
wave rectified by diodes D1 through D4 and filtered by capacitors C1 and C2 into £22.5
volt de supplies. The £22.5 volt de¢ potentials provide operating supplies for all the PT-90
cartridge machine circuitry with the exception of the indicator lamps, the deck solenoid,
and the motor.

The 25.6 volt ac potential from T1 is full-wave rectified by diodes D5 through D8 and fil-
tered by capacitor C4 into a +28 volt dc supply. The +28 volt potential is routed to the mo-
tor, the deck solenoid, and to an indicator lamp regulator circuit consisting of transistor
Q5, zener diode D15, resistor R1, and capacitor C3.

The 9 volt ac potential is full-wave rectified by dicdes D9 through D12 and filtered by ca-
pacitor Cb into a +10V de¢ supply. The +10 volt potential is routed to the record/playback
unit front-panel circuit board and logic module assemblies,

GROUND SYSTEM. The power supply circuit is equipped with a programmable ground
system. The ground system consists of a jumper network and two ground terminals on the
power supply module rear panel. The system is provided to isolate and distribute ground
eircuits as required for special applications. The system is shipped from the factory in a
star ground configuration,

SOLENQID DRIVER AND FOLDBACK CIRCUIT. The solenoid driver and foldback circuit
initiates and maintains solenoid operation. The circuit functions to provide a +28 volt de
operating potential to energize the solenoid, and after a specified time period, foldback the
operating potential to maintain cool and efficient solenoid operation.

Before the initiation of a deck start sequence, a +28 volt potential is applied to: 1) charge
an RC circuit consisting of resistor R4 and capacitor C7 and 2) bias transistor Q3 on. With
Q3 on, transistor @4 will be biased on to provide a +28 volt potential for initial solencid
operation. +12 volt regulator IC-1 is temporarily isolated from the circuit. Potentiometer
R9 provides calibration of the solencid foldback current..

When a deck start sequence is initiated, a HIGH from the solenoid start circuit on the logic
module will bias driver transistor @1 on. Q1 will bias transistor Q2 on to energize the so-
lenoid. With Q2 on, RC circuit R4 and C7 will discharge. After approximately 100 milli-
seconds, trangistor Q3 will be biased off which disables transistor Q4. With Q4 off, the +28
volt potential is routed through regulator IC-1 to maintain a constant current source of
0.325 amperes at approximately +12V for continuous solenoid operation.

MOTOR CONTROL CIRCUIT BOARD.,

REFERENCE CIRCUIT. A precision reference signal for servo circuit operation is generated
by a 460.8 kHz crystal controlled oscillator circuit consisting of erystal Y1, capacitors C30,
C31, and resistor R54 (refer to Figure 4-3). The oscillator circuit sutput is applied to di-
vider U11.

Divider U11 is designed to generate motor frequency references. The cutput of U11 and
motor speed jumper network W1 is applied to divide-by-three stage U12A/B. The output
of divider U12A/B is routed to multiplexer network U13A/B. U13A/B is designed to switch
between normal and fast forward motor frequency references. Jumper network W3 pro-
vides input information for the multiplexer network. The output of multiplexer U13A/B is
routed for application to a frequency comparator circuit. The following is list provides mo-
tor reference frequencies and corresponding motor speeds,

MOTOR REFERENCE FREQUENCY (Hz) MOTOR SPEED (Inches-Per-Second)

NORMAL FAST FORWARD NORMAL FAST FORWARD

1200 3600 15 —_—
600 1800 7.5 22.5
300 900 3.75 11.25

@
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4-60, Normal/Fast Forward Operation. With the unit in the normal mode and programmed for
7.5 IPS operation, divider U11 will output an 1800 Hz reference to divider U12A/B and
multiplexer U13A/B via jumper network W3. U12A/U12B will sutput a 600 Hz reference
to multiplexer U13A/B. The vari-speed and fast forward control lines will be HIGH to in-
struct multiplexer U13A/B to output a 600 Hz motor reference frequency for application to
a frequency comparator circuit.

4-61. When the unit is operated to the fast forward mode, the fast forward control line will go
LOW, The LOW instructs multiplexer U13A/B to output an 1800 Hz reference for applica-
tion to a frequency comparator circuit.

4-62. TACHOMETER PROCESSING CIRCUIT. An indication of cartridge machine motor speed
is generated by a tachometer winding. When the unit is programmed for 7.5 IPS operation
and the motor is at full speed, the tachometer will output a sinusoidal 600 Hz signal to
high gain amplifier stage U2A. U2A is configured for a gain of approximately 1000. The
output of U2A is applied to inverters U15F and U15G. U15F generates square—wave ta-
chometer pulses for application to the logic module. Ul15G generates square—wave ta-
chometer pulses for application to a frequency comparator circuit.

4-63. FREQUENCY COMPARATOR CIRCUIT. The frequency comparater circuit consists of a
one-shot network, a frequency comparator, and a shift register. The one—shot network
congists of integrated circuits USA/B. The reference circuit output (600 Hz for 7.5 IPS op-
eration} is applied to one—shot U3B. The motor tachometer reference is applied to one—
shot U3A. The one—shots are designed to generate precision square—wave signals for ap-
plication to the frequency comparator.,

4-64, The frequency comparator network consists of NAND gates U4A/B/C. The circuit func-
tions to compare the applied frequencies and generate corresponding shift and clock sig-
nals to shift register U5 and a rectifier network, Shift register U5 will generate four out-
puts which represent operating parameters such as motor load and speed. The outputs
provide information for a motor driver circuit, a motor brake control circuit, and a motor
protection circuit.

4-65. MOTOR DRIVER CIRCUIT. One output from shift register U5 is filtered into a dc level by
a passive low—pass filter consisting of resistors R7, R8, R9 and capacitors C9 and C10. The
de level is buffered by operational amplifier U6A and applied to amplifier stage U6B. UGB
will output a varying bias veltage to motor driver transistor Q1. Q1 is designed to provide
a dec supply voltage which controls the speed of the motor. Potentiometer R16 provides mo-
tor drive calibration.

4-66. MQTOR PROTECTION CIRCUIT. The motor is monitored for loss of tachometer signals
and over-current conditions by a protection circuit. A rectifier cireuit consisting of diodes
D2 and D13 and operational amplifier U7A function as a tachometer monitor network,
With the application of tachometer signals, the output of U7A will be HIGH to allow nor-
mal motor drive operation. With the loss of tachometer pulses, the output of UTA will go
LOW to bias Q1 off and terminate motor operation.

4-67. Motor over—current conditions are monitored by a circuit consisting of a passive low pass
- filter, comparator U7C, and latch U7D. A motor current sample is filtered into a dec level

by a low—pass filter consisting of resistors R39, R40, and capacitor C26. The dec signal is
applied to comparator UTC and latch UTD. When the motor current sample is below the
reference level at UTC, U7C will output a HIGH to latch UTD. U7D will output a HIGH to
allow normal motor drive operation. When the motor current sample increases above the
comparator reference level, U7C will output a LOW to latch U7D. U7D will output a LOW
to bias Q1 off and terminate motor operation. A timing circuit consisting of inverter U15B,
transistor Q8, and capacitor C29 functions to disable the over—current protection circuit for
approximately 3 seconds during initial motor operation.
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4-68.

4-69,

4-70.

4-71.

4-72.

4-73.

4-74.

4-75.
4-76.

MOTOR LOCK DETECTOR CIRCUIT. Samples from U5 are monitored for motor unlocked
conditions by inverter U2B, dicde D4, and flip—flop U9B. When the motor is operating in a
locked condition, a HIGH is applied to inverter U2B and a LOW to diode D4. U2B will
output a LOW to frequency lock detector flip—flop U9B. The output of U9B will go LOW.
The LOW is routed through inverters U15D and U15E to cutput a LOW to indicate a mo-
tor-at—speed condition. When an unlocked motor condition occurs, the output of U2B will
go HIGH or diode D4 will conduct to generate a clock pulse for flip—flop U9B. The output
of U9B will go HIGH. Inverter U15C will output a LOW to illuminate the front panel
SV0 indicator. The HIGH from U9B is also applied through inverters U15D and U15E to
indicate an unlocked motor condition.

MOTOR COMMUTATOR CONTROL CIRCUIT. The motor commutator control circuit
consists of a stator control/driver network and a brake control circuit. Multiplexer U10A/
B/C and transistors Q2 through Q7 operate together to control the direction of the motor
stators. Divider U8 and motor brake control flip—flop U9A initiate motor braking opera—
tions when: 1) the motor is operating at a fast forward rate and required to return to the
normal operating speed and 2) at motor termination.

When the motor is in normal or fast forward operation, output samples from U5 will force
the output of divider U8 LOW. The LOW is applied to motor brake control flip~flop U9A.
The output of U9A will go LOW. With the output of UIA LOW, stator control logic U10A/
B/C and the transistor driver circuits operate individually to control each motor stator. A
signal from hall effect sensor 1 will be routed through stator control device UI0A to the
stator 1 driver circuit. The driver circuit will output the signal to control the operation of
stator 1. Stator 2 and 3 control/driver networks operate in an identical manner. The sta-
tor control/driver circuitry will respond in the appropriate sequence to initiate and control
motor commutator rotation.

When a motor braking operation is required, the motor drive samples from U5 will produce
a square~wave clock signal from U8. The clock signal is applied to flip—flop U9A which
outputs a corresponding square-~wave control signal to the stator control logic. The stator
control logic will respond by simultaneously applying a +28 volt pulse to each stator to pro-
vide a motor braking action. When the motor returns to a locked condition, the output of
U9A will go LOW to terminate motor braking operation and provide normal stator control,

VARI-SPEED CIRCUIT. The cartridge machine motor may be varied a minimum +10% for
special audio applications by a vari-speed feature. The vari-speed circuitry consists of
comparator U7B, divider U14, and jumper network U2. The circuit operates from a nomi-
nal 9600 Hz external signal source.

The vari—speed signal source is applied to comparator U7B. U7B is designed to generate a
square-wave reference signal for application to multiplexer U13B. When a LOW is ap-
plied to the vari~speed control line, multiplexer U13B will route the reference signal to
divider Ul4. U14 will output a corresponding reference signal for application to U13A and
the reference circuitry.

POWER SUPPLY CIRCUIT. The motor control circuit board power supply circuit consists
of regulator Ul and capacitor C39. Ul and capacitor C39 regulate the +28V de voltage
into a +5 volt supply for circuit operations.

AUDIO MODULE.

The fellowing text describes the operation of the audio module. Stereophonic units are
equipped with left and right channel audio circuits and automatic phase correction cir-
cuitry. Monophonic units are equipped with only the left channel audio circuit. The left
and right channel audio circuits are identical; therefore, only the left channel circuit will
be discussed.

»
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4-77.

4-78,

4-79.

4-80.

4-81.

4-82,

4-83.

4-84,

A simplified schematic diagram of the audio module is presented in Figure 4-4. Refer to
Figure 4-4 as required for the following circuit description.

AUDIO INPUT CIRCUIT. Left channel audio from the tape head is applied to operational
amplifier Ul. Ul is configured as an audio amplifier and equalization stage with a gain of
approximately 50 dB. Potentiometer R11 provides ::6 dB of low frequency equalization,
Potentiometer R6 provides +10 dB of high frequency equalization. The output of amplifier/
equalization stage Ul is applied to the automatic phase correction circuit.

AUTOMATIC PHASE CORRECTION CIRCUIT. The automatic phase correction circuitry
is implemented on three hybrid circuits: 1) left channel phase corrector PC-2, 2) right
channel phase corrector PC-3, and 3) phase detector PC-1. The circuit is designed to con-
tinuously monitor left and right channel audio and automatically correct phase errors to
produce in—phase audio.

The phase correction circuitry utilizes time delay techniques to correct audio phase errors.
Left channel audio is applied to phase corrector PC-2 which contains a fixed time delay
segment. The audio at PC-2 is sampled and used as reference by phase detector PC-1.
Phase detector PC-1 evaluates the left channel audio sample and outputs a control oscilla-
tor signal to right channel corrector PC~3. PC-3 contains a variable time delay segment
which delays the right channel audio from 0.8 to 1.2 milliseconds as directed by the oscilla-
tor signal from PC-1. As a result of the processing, an in~phase audio signal is produced
for application to an audio selection circuit.

Phase correction calibration is provided by potentiometer R35. A sample from phase detec-
tor PC-1 is used for phase correction display applications. The sample is applied to U3B
which is configured as a differential amplifier. U3B outputs a varying control voltage to
drive the front panel phase correction display.

AUDIO SELECTION CIRCUIT. Integrated circuit U4 operates as an audio selector. U4 is
designed to select one of the following types of audio as determined by phase correction
circuit programming and elevated level comparator U3A. Resistors R32, R33, R36, and
R37 attenuate elevated level signal to generate the appropriate audio level. The output of
selector U4 is routed for application to the noise reduction circuit.

AUDIO TYPE
Non-phase corrected audio.
Phase corrected audio.

Elevated level non~phase corrected audio.

Ll A

Elevated level phase corrected audio.

Elevated level comparator U3A and phase correction enable/disable jumper J402 controel
the operation of audio selector U4. Elevated level operation is initiated when the deck ele-
vated level sensor cutputs a control signal to comparator U3A. The output of U3A will go
HIGH to configure U4 for elevated level audio. The phase correction circuit may be dis-
abled at U4 by installing jumper J402 in the appropriate position.

NOISE REDUCTION CIRCUIT. The noise reduction circuit incorporates dynamic variable
bandwidth limiting and a downward expansion technique to effectively reduce the noise
level. The operational noise reduction circuitry is housed on integrated circuit U11l. Op-
erational amplifier U10A is configured as a high—pass filter/amplifier stage which controls
the circuit sensitivity. The output of Ull is applied through U10B which operates as a
current—to-voltage converter.

®
BRAOADCAST
4-15 E ELECTRONICS INC



4-85.

4-86.

4-87.

4-88.

4-89.

4-90.

4-91.

4-92.
4-93.

4-94.

4-95.

Y

MUTE CIRCUIT. The noise reduction circuit output is applied to an audio mute circuit.
The mute circuit consists of a control device and shunt—series field-effect—transistor net-
work. When audio muting is required, a LOW is applied to mute control transistor Q3 and
left channel mute transistor Q4. The LOW is inverted by transistor @3 which routes a
HIGH to transistor Q1. The LOW will bias Q4 on and the HIGH will bias Q1 off to mute
the applied audio signal.

OUTPUT AMPLIFIER CIRCUIT. Audio from the mute circuit is applied to U5A which is
configured as an amplifier stage. Potentiometer R40 provides left channel output level
control. The cutput of UBA is applied to the left channel output amplifier network consist-
ing of inverter UGA and amplifier stages UTA/B and U6B. The amplifier network is config-
ured for a gain of two. The unique operation of the network provides a balanced or unbal-
anced output without loss of audio signal.

Audio from UBA is routed threugh inverter U6A and applied to the amplifier stage in an
inverted and non-inverted format. Inverted audio is applied to amplifier stage UTA.
Non~inverted audio is applied to amplifier stage U7B. Together, U7A and U7B operate as
a balanced audio cutput amplifier stage with a gain of two. Amplifier UGB functions as a
monitoring and gain stage for a shorted audio output condition.

When the audio output impedance is balanced, the input to U6B is at virtual ground which
isclates the stage from the circuit. When either the positive or negative output terminals
are grounded, an audio signal will be applied to U6B. U6B will output a signal to increase
the gain of the remaining amplifier network operating stage. As a result, the network will
output a full signal inte the unbalanced output condition.

POWER SUPPLY CIRCUIT. The module power supply circuit consists of a positive and
negative regulator and filter network. A +22 volt dc supply from the power supply module
is regulated into a +16.5 volt potential by regulator U13 and capacitor C61. The +16.5
volt supply is re—regulated into a +8 volt supply by regulator U15 and capacitor C88.

A -22.0 volt potential from the power supply module is regulated into a —16.5 volt de po-
tential by regulator Ul4 and capacitor C62. The —-16.5 volt potential is re-regulated into a
-8 volt de supply by regulator U16 and capacitor C89.

The £8 volt potentials are routed to a special RC filter network. The network provides ad-
ditional filtering for the phase correction circuit.

LOGIC MODULE.

All cartridge machine playback operating parameters are controlled by the logic module
(refer to Figure 4-5). The module design utilizes individual CMOS logic components. The
logic gates are organized into circuits which control motor and solenoid operations, deck
stop/start operations, fast forward operation, audio muting, end-of-message functions, and
operating indicators.

MOTOR CONTROL LOGIC. Motor operations are directed by the motor start and control
circuits. A normal cartridge machine motor start sequence is initiated when a cartridge is
inserted into the deck. A LOW from the deck micro~switch is applied to a motor start cir-
cuit consigting of inverter Ul6A and OR gate U17A, Ul7A gates a HIGH from U16A and a
LOW from inverter U16C to output a continuous HIGH motor start command to the motor
control circuit, the start logie, and the stop logic.

The motor control logic consists of comparator U12A and an RC timing circuit. U12A is
designed to control motor operations in response to a normal or maintenance mode start
sequence. With the initiation of a normal start sequence, the continuous HIGH from U7A
will be above the reference at U12A. The output of U12A will go HIGH to initiate motor
operation. When the cartridge is removed, RC circuit R99 and C68 will begin to discharge.
After approximately 90 seconds, U12A will output a LOW to terminate motor operation.
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fMainfenance Mode Operation. The motor control circuit also responds to a maintenance
mode start sequence. A maintenance mode motor start command is generated when a car-
tridge is removed from the deck and the stop switch/indicator is momentarily depressed.
OR gate U17A will output a momentary HIGH to charge RC circuit R99 and C68. With
the voltage from the RC circuit above the reference at U124, the output of U12A will go
HIGH to start the motor. After approximately 90 seconds, the RC circuit will completely
discharge. The ocutput of U12A will go LOW to terminate motor operation.

DECK START LOGIC. A deck start sequence is initiated when the front—panel START
switch/indicator is depressed. A LOW from the switch/indicator is inverted by U16B and
routed to the start logic, stop logic, and the tape time display freeze circuit.

The deck start logie consists of AND gate U26C, latch U254, and NOR gate U19A. U26C
gates HIGH control commands from the motor start cireuit, inverter U16B, and start lock—
out select jumper J303. The output of U26C will go HIGH to reset start latch U25A. U25A
will output a LOW to start indicator driver network U19B and U14A/B. U14A/B will out-
put a LOW to illuminate start indicator DS2 and the local/remote start indicators. The
LOW from U25A 1is also routed to: 1) NOR gate U19A, 2) the stop indicator driver network,
3) the fast forward logic, and 4) the mute circuit. UI9A gates a LOW from start latch
U25A and a LOW from the motor—at—speed control line to output a HIGH to the auxiliary
start logic and to the solenoid start circuit.

Solenoid Start Logic. OR gate U17B functions as the solenoid start logic. U17B gates a
HIGH command from U19A of the start logic and LOW from the fast forward logic. The
output of U17B will go HIGH to enable the solenoid driver circuit.

Auxiliory Start Logic. NAND gate U18A and one—shot U27B are configured as the auxil-
iary start logic. An auxiliary start command sequence is initiated when U18A gates HIGH
logic commands from U19A and U16A. The output of U18A will go LOW to trigger one—
shot U27B. U27B will output a HIGH through inverter U15B to generate a LOW auxiliary
start command. U27B also routes HIGH logic commands to the tape time display reset
logic, cue filter circuit, and the mute logic. LOW reset commands from U27B are routed to
the fast forward logic and the EOM circuit.

DECK STOP LOGIC. The deck stop logic consists of a stop circuit and a stop indicator
flashing circuit. Together, the circuits are responsible for generating deck stop commands,
start lock—out eommands, and stop indicator control.

Deck Stop Operation, Manual. When deck operation is terminated manually, a LOW
from the front-panel STOP switch/indicator is applied through inverters U16C and U16E
to OR gate U17C. U17C gates LOW logic commands from U16E and U16B to output a
LOW to U20A. U20A gates the LOW from U17C and a HIGH motor start command from
U12A to output a LOW to reset the auxiliary start logic. U20A also routes a LOW to
NAND gates U18C and U18D and one-shot U27A. U18C is designed to monitor the motor
over—current status line. With normal motor current conditions, U18C will gate a HIGH
from the status line and the LOW from U20A to output a HIGH to AND gate U20B and
OR gate U21A.

With the LOW command from U20A, one—shot U27A will output both HIGH and LOW
logic commands. HIGH logic commands are routed to OR gate U22A and the tape time
display reset logic. A LOW is applied to AND gate U20C which monitors the primary cue
tone status Hne. U20C will output a LOW to OR gate U21A and to the stop indicator
flashing circuit. U21A gates a LOW from U20C and a HIGH from U18C te output a HIGH
to OR gate U21B. UZ21B pates the HIGH from U21A and a LOW from U20D to route a
HIGH stop command to reset the start logic. U25A of the start logic will output a LOW to
extinguish the start indicator via U19B and U14A/B. U19A of the start logic will deener-
gize the solenoid via U17B. The stop indicator will illuminate as directed by a stop control
circuit and the stop indicator flashing circuit.
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4-104. Deck Stop Operation, Primary Cue Tone. When a primary (1 kHz) cue tone is detected,
the primary cue tone status line will go HIGH. U20C gates HIGH logic commands from
the primary cue tone status line and one—shot U27A to output a HIGH through OR gate
U21A to OR gate U21B. U21B will output a HIGH to reset the start logic. With the start
logic reset, U25A will output a LOW to extinguish the start indicator and deenergize the
solenoid. The stop indicator will illuminate as directed by a stop control circuit and the
stop indicator flashing cireuit. Jumper J314 is incorporated into the logic to disable pri-
mary cue tone operation,

4-105. Stop indicator Confrol Logic. The cartridge machine deck stop indicator is designed to
provide indications of special operations. Control commands for stop indicator operation
are generated by logic gates U20B, U13F, U18D, and U22A of the stop cireuit. The control
commands are processed through the stop indicator flashing circuit consisting of latches
U24B and U25B, divider U24A, OR gate U17D, AND gate U26A to generate the appropri-
ate indicator response,

4-106. When deck operation is terminated by the local or remote stop switch/indicator, U20B
gates a HIGH solenoid enable command from U178 and a HIGH from NAND gate U18C,
U20B will route a HIGH to set fast flash latch U24B. The output of U24B will go LOW.
U22A gates HIGH logic commands from NAND gate U18D and one—shot U27A to output a
HIGH to set slow flash latch U25B. With the cutput of latch U24B LOW and the stop in-
dicator flashing oscillator circuit disabled at jumper J307, a HIGH from U13B is routed
through UL7D to AND gate U26A. U26A gates HIGH control commands from U17D, slow
flash lateh U25B, and fast forward latch U23A to output a HIGH to AND gate U26B.
U26B gates HIGH logic commands from U26A, U174, and start latch U25A. U26B will
output a HIGH through inverter U14C/D to illuminate stop indicator DS3, the front panel
stop indicator, and the remote stop indicator.

4-107.  Stop Indicator Flashing/Stant Lock—out Operation._ Stop indicator flashing is enabled
when jumper J307 is installed. A two Hz reference signal from an oscillator circuit consist-
ing of inverters U13C, U15C, resistors R126, R109, and capacitor C72 is routed to divider
U24A and OR gate U17D. When deck operation is terminated by the local or remote stop
switch/indicator, U20B will gate a HIGH solenoid enable command and a HIGH command
from U18C to output a HIGH to set lateh U24B. U24B will output a LOW to start lock—
out jumper J303 and to OR gate U17D. The LOW will initiate start lock—out operation for
a cartridge-not—cued condition if jumper J303 is installed. With one input to U17D LOW,
the two Hz pulse from the oscillator circuit is routed to U26A. With HIGH commands from
U25B and U23A, U26A will route the oscillator signals to U26B to generate a two Hz stop
indicator flashing rate for a cartridge-not—cued condition.

4-108. If deck operation is terminated by a primary cue tone detection, HIGH logic commands
from latch U27A and the primary cue tone status line are gated at U20C. U20C will out-
put a HIGH to reset slow flash latch U25B. U25B will output a LOW to start lock—out
jumper J302. The LOW will initiate start lock—out operation for a cartridge played condi-
tion if start lock—out jumper J302 is installed.

4-109.  An indication of the primary cue tone detection is generated by the oscillator cireuit and
the operation of divider U24A, OR gate U17D, and AND gate U26A. The two Hz pulses
from the oscillator circuit are routed through divider TT24A to generate a one Hz pulse.
With the output of U25B HIGH, U26A gates HIGH commands from U17D and U23A and
the one Hz pulses from U24A. U26A will output the oscillator pulses through U26B to
generate a one Hz stop indicator flashing rate for a cartridge played condition.
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Stop indicator flashing and start lock—out operations are reset when the local/remote stop
switch/indicator is depressed or when the cartridge is removed. U20B will gate a LOW
solenoid enable command and a HIGH from U18C to output a LOW to latch U24B. U18D
will gate a HIGH motor start command and a LOW from U20A to output a HIGH to OR
gate U22A. U22A will output a HIGH clock pulse to reset latch U24B and set latch U25B.
The outputs of U24B and U25B will go HIGH to reset the stop indicator flashing and start
lock—-out operation.

FAST FORWARD LOGIC. When the fast forward switch/indicator is depressed, a LOW is
applied through inverter U16D to AND gate U20D. U20D gates HIGH logic commands
from U16D and U16A to output a HIGH to fast forward latch U23A, the tape time display
freeze logic, and to U21B of the stop logic. U21B will cutput a HIGH to reset the start
togic. The start logic will extinguish the start indicator and output a LOW to solenoid
start logic U17B. The tape time display freeze logic will enable tape time display and out-
put a LOW to U21D of the mute logic. The output of U21D will go LOW to enable the
audio mute circuit on the audio module.

Fast forward latch U23A will respond by generating both HIGH and LOW logic com-
mands. A HIGH logic command will be routed to the solenoid start logic to maintain sole-
noid operation. A HIGH is also routed through inverter Ul4E/F to illuminate the local
and remote fast forward indicators. A LOW logic command is applied to OR gate U22D.
U22D gates a LOW from U23A and a LOW from the start logic to output a LOW fast for-
ward command to the motor control circuit board. A LOW is also applied to the stop indi-
cator flashing circuit to extinguish the stop indicator. Jumper J304 provides automatic
fast forward operation during audio mute conditions,

END-OF-MESSAGE (EOM) LOGIC. The EOM circuit is designed to initiate a variety of
control operations at the end of a tape cartridge message. The EOM circuit consists of four
logic gates and a end—of-tone detector.

EOM circuit operation is initiated by a secondary or tertiary cue tone, Jumper J305 dedi-
cates either the secondary or tertiary cue tone for EOM operation. When the selected cue
tone is detected, a HIGH is applied through jumper J305 to inverter J13A. U13A will out-
put a LOW to inverter U19D and to end-of—tone detector U23B. U19C gates a HIGH from
U19D and a HIGH from the remote audio mute line to output a LOW to OR gate U22B, At
the end of the pulse from U13A, end—of—tone detector U23B will output a HIGH to tape
time display freeze jumper J306 and to U22B. J306 determines if the tape time display is
frozen at the beginning or the end of the EOM tone. U22B gates a HIGH from U23B and a
LOW from U19C to output a HIGH to U21C to enable the mute logic.

TAPE TIME DISPLAY FREEZE LOGIC. The tape time display freeze logic consists of OR
gate U22C and latch U25D. At the beginning or end of the EOM teone, the EOM circuit
will output a HIGH to tape time display freeze latch U25D. U25D will output a HIGH to
freeze the tape time display. When the fast forward or start switeh/indicators are de-
pressed, U22C will route a HIGH to latch U25D. U25D will respond by routing a LOW to
enable the tape time display.

TAPE TIME DISPLAY RESET LOGIC. The tape time display reset logic consists of NAND
gate U18B and jumper J309. The logic will output a LOW to reset the tape time display
on start commands.
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MUTE LOGIC. The mute logic controls the operation of the muting circuits on the audio
module. When the end of a message is detected by the EOM circuit or when the remote
audio mute command goes LOW, U21C will output a HIGH to mute latch U25C. The cut-
put of U25C will go LOW. U21D gates a LOW from U25C and a LOW from the tape time
display logic to output a LOW audio mute command. The LOW from U21D is inverted by
U15A to extinguish the front-panel audio indicator. A LOW from U25C is also applied
through inverter U13E to provide a HIGH disable command to the cue circuitry.

CUE CIRCUIT. The cue circuit is designed to amplify and decode all cue channel informa-
tion. The cue circuit consists of: 1) a preamplifier and equalization stage, 2) a cue filter
hybrid, 3) individual primary, secondary, and tertiary cue tone detectors, and 4) an FSK
decoder.

Cue Audio Amplifier Circuit. Cue audio information from the tape head is applied to am-
plifier stage U1lA. UlA is configured for a gain of approximately 30 dB. The cutput of am-
plifier U1A is routed to operational amplifier U1B which is configured as an equalization
stage. Potentiometer R10 provides cue audio level control. The output of U1B is routed for
application to the cue filter hybrid.

Cue Filter Hybrid. All cue channel information is processed by cue filter hybrid H310.
H310 consists of a reference processing circuit and individual 1 kHz, 3.5 kHz, 8 kHz and
150 Hz bandpass filters. The hybrid will filter all applied primary, secondary, and tertiary
cue tone information into corresponding de levels for application to the detector circuits.
FSK information is filtered and routed to the FSK decoder. The hybrid also generates one
Hz reference pulses for application to the tape time display.

A reference for cue filter hybrid H310 is provided by programmable divider U2. Motor
tachometer pulses are routed through divider U2 and motor speed select jumper W3 to
output a constant 300 Hz reference for cue filter operations.

Primciry, Secondary, And Terfiary Comparator Circuits. Primary, secondary, and tertiary
cue tone information from cue filter hybrid H310 is routed to primary cue tone comparator
U12C, secondary cue tone comparator U12D, and tertiary cue tone comparator U12B.
When the primary cue tone cutput from H310 increases above the reference at U12C, the
output of comparator U12C will go HIGH. The HIGH is applied to the primary cue tone
status line and will illuminate primary indicator DS1 by enabling transistor Q1.

When the secondary cue tone output from H310 increases above the reference at U12D,
the output of comparator U12D will go HIGH. The HIGH is applied to the secondary cue
tone status line and to inverter UL5D/E, U15D/E will output a LOW to illuminate the lo-
cal and remote indicators and to energize secondary cue tone relay K2, Tertiary cue tone
comparator U12B operates in an identical manner.

Frequency-Shifi-Keying (FSK) Decoder Circult. The FSK decoder consists of PLL decoder
U10, comparator U11A, and detector U11B. FSK information is binary data which fre-
quency modulates a carrier. In broadceast applications, the carrier frequency is 3500 Hz,
Binary 1 data will shift the carrier to 3650 Hz (space frequency). Binary 0 data will shift
the carrier to 3350 Hz (mark frequency).

The FSK information from cue filter hybrid H310 is applied to PLL deceder U10 and car-
rier detector U11B. Decoder U10 locks to the FSK carrier frequency and generates a corre-
sponding d¢ output as the carrier shifts fo the mark and space frequencies. The output of
decoder U10 is applied to comparator U11A which processes the data into an RS-232 for—
mat. Potentiometer R45 provides FSK decoder circuit center frequency calibration. The
decoder circuit will be disabled if the unit is operated in the vari-speed mode, fast forward,
or when the audio is muted.

Operational amplifier U11B operates as a carrier detector. If information from cue filter
hybrid H310 is present, U11B will output a HIGH to the carrier present status line. The
HIGH is also inverted at U14G to illuminate the local and remote data indicator.
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POWER SUPPLY. Operating potentials for logic module components are generated by a
voltage regulator circuit. A +22V supply is regulated into a +12 volt dc operating potential
by regulator U29, A -22V supply is regulated into a —12 volt dc potential by regulator
U30.

MOTHERBOARD ASSEMBLIES.

The PT-90 series motherboards provide all cartridge machine internal cireuit communica-
tion. The motherboard assemblies distribute audio, power, and control signals for applica-
tion to the circuit board assemblies.

PLAYBACK UNIT FRONT PANEL DISPLAY CIRCUIT BOARD.

The playback unit front panel display circuit board contains the phase correction display,
the tape time display, and the AUD, SEC, TER, DATA, VARI, and SVO indicators (refer to
schematic diagram SC910-8003-1 in SECTION VII, DRAWINGS). The circuit board alse
contains the associated display driver and control networks.

PHASE CORRECTION DISPLAY. A varying dc control voltage input from the phase cor-
rection display driver circuit on the audio module is applied to integrated circuit Ul. Ulis
a dot/bar display driver which controls the operation of phase correction display DS7. D87
is a ten—segment multi-color LED display operated in a moving bar format. Driver Ul
evaluates the applied input voltage and illuminates the correct segments of the display to
provide a relative indication of audio phase correction.

TAPE TIME DISPLAY. The tape time display is controlled by logic circuitry on the logic
module. Tape time display freeze/count contrel, one Hz reference signals, and reset contral
information is applied to integrated circuit U2. U2 is a four—digit up/down counter and
display driver. U2 processes the applied control information and generates the appropri-
ate output commands to operate four digit seven segment tape time display DS8.

AUD, SEC, TER, DATA, VARI, AND SVO INDICATORS. The AUD, SEC, TER, DATA,
VARI, and SVO indieators provide status information on various cariridge machine oper-
ating parameters. LOW control commands from the logic cireuit board will be applied to
illuminate the appropriate indicator as required. The following list presents a description
and reference designator of each indicator,

INDICATOR REFERENCE DESIGNATOR DESCRIPTION

AUD DS1 AUDIO INDICATOR

SEC D52 SECONDARY CUE TONE
INDICATOR

TER DS3 TERTIARY CUE TONE
INDICATOR

DATA DS4 DATA INDICATOR

VARI DS5 VARI-SPEED MODE
INDICATOR

SVO DS6 SERVO MOTOR INDICATOR

RECORD/PLAYBACK UNIT FRONT PANEL DISPLAY CIRCUIT BOARD.

The record/playback unit function switches, the phase correction display, the VU meter
display, the tape time/function display, and the indicator circuitry are housed on the front
panel display circuit board (refer to schematic diagram SD910-9011 in SECTION VII,
DRAWINGS). The circuit board also contains the associated phase correction and VU me-
ter display driver circuitry.,
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4-137. PHASE CORRECTION DISPLAY. The phase correction display is controlled by a varying
de voltage input from the phase correction display driver on the audio module. The control
voltage is applied to dot/bar display driver Ul. Ul evaluates the applied input voltage and
generates the appropriate control sequence to illuminate the appropriate segments of
phase correction display DS7. DS7 is a multi—coler ten segment LED display operated in a
moving bar format. The display provides the operator with a relative indication of audio
phase correction,

4-138. AUD, SEC, TER, DATA, VARI, AND SVO INDICATORS. The record/playback unit front
panel display circuit board contains the AUD, SEC, TER, DATA, VARI, and SVO indica-
tors. The indicators provide status information on the various cartridge machine operating
parameters. LOW control commands from the logic cireunit board will be applied to illumi-
nate the appropriate indicator as required. The following list presents the reference desig-
nator and description of each indicator.

INDICATOR REFERENCE DESIGNATOR DESCRIPTION

AUD DS1 AUDIO INDICATOR

SEC D52 SECONDARY CUE TONE
INDICATOR

TER DS3 TERTIARY CUE TONE
INDICATOR

DATA DS54 DATA INDICATCOR

VARI DS5 VARI-SPEED MODE
INDICATOR

SVO DS6 SERVO MOTOR INDICATOR

4-139, TAPE TIME/FUNCTION DISPLAY. Tape time/function display DS12 is a four digit dot—
matrix type display which provides PT-90 record/playback unit tape time and operating
function information. The display is controlled by the microprocessor unit on CPU meodule.
The microprocessor directs the operation of the display via: 1) address lines A8 through
A2, 2) write line WR, and 3) data lines D0 through D7.

4-140. When the microprocessor is required to display tape time or operating function informa-
tion, one digit of tape time/function display D512 will be addressed via lines A8, Al, and
A2. With the selected tape time/function display digit addressed, the WR line will go
HIGH to initiate display write operations. Data from the CPU module will be routed
through data lines DO through D7 to display the appropriate information. The write cycle
is repeated for the remaining tape time/function display digits.

4-141. VU METER DISPLAY. The VU meter display circuitry consists of green/red LED displays
and the associated driver circuitry, The meter circuitry also contains peak detector circuits
which generate control signals for application to the peak LED displays. The VU meter

display contains identical left and right channel eircuits; therefore, only the left channel
will be described.

4-142. A varying de control voltage input fram the audic metering eircuit on the record bias mod-
ule is applied to integrated circuits U2 and U3. U2 and U3 are dot/bar display drivers
which control the operation of the left channel meter display. The VU meter display con-
sists of green 10-segment LED display DS8 and red 8—segment display DS9. U2 and U3
evaluate the applied input veltage and generate the appropriate control sequence to illumi-
nate the segments of left channel meter display DS8 and DS9.
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The peak audio circuitry consists of a driver circuit and two segments of LED display DS9.
A varying de¢ control voltage from the peak detector circuit on the record bias module is
applied to integrated circuits UGA and U6B. U6A and U6B are configured to function as a
peak detector and hold circuit. When a dc input peak increases above a +2.8 volt com-
parator reference, the output of U6A will go HIGH. The HIGH is applied to: 1) U6B which
outputs a LOW te illuminate the peak audio segments of LED display DS9 and 2) to
charge an RC circuit consisting of resistor R% and capacitor C4. The RC circuit maintains
the comparator input voltage to allow the peak indicators to display momentary peak
audio information. When the RC circuit discharges below the 2.8 volt reference, the out-
put of U6B will go HIGH to extinguish the peak indicators.

RECORD PREAMPLIFIER MODULE.

PROGRAM AUDIO CIRCUITRY. Program record audio amplification, equalization, and
input level monitoring is performed by circuitry on the record preamplifier module (refer to
Figure 4-6). The program audio cireuitry contains identical left and right channel circuits;
therefore, only the left channel eircuit will be discussed.

input Ampilifier Circuit. Left channel record input audio is applied to the audio circuitry
through the module XLR connectors. A 600 Ohm input impedance is established by a re-
sistive impedance network. Audio from the impedance network is applied to integrated
circuits U1A, U1B, and U1D which are configured as an instrumentation amplifier. The
amplifier is configured for a gain of one and designed to provide maximum input noise re-
jection,

Audio from the input amplifier is applied to an input level contrel stage consisting of inte-
grated circuit U1C and potentiometer R10. U1C and R10 provide an input level control
range from +20 dBm to —-18 dBm.

input Indicator Circuit. Samples from the input amplifier circuit are applied to an audio
input indicator circuit consisting of a half~wave rectifier, a window comparator, and an

. indicator network., The samples are applied to integrated circuit U3B and diode D3 which
i are configured as a positive half-wave rectifier. The output from the half-wave rectifier is

applied to window comparator U4C and U4D. When the voltage from the half-wave recti-

- fier is between the upper and lower reference voltages, the outputs of U4C/U4D will go

- HIGH to bias driver transistor Q2 on and illuminate left channel input level indicator

" DS1. Ifthe voltage increases above or decreases below the comparator reference voltages,
. the output of U4C/U4D will go LOW to bias Q2 off and extinguish indicator DS1.

' Record Audio/Test Tone Mulliplexer Network. Routing of record audio or test tone audio
- to the equalization and output buffer circuitry is controlled by multiplexer U5. When re-
. eord audio processing is required, the CPU module will output a LOW through the test/

. normal control line to audio/test tone multiplexer U5. U5 will respond by routing record
 audio to the squalization/output buffer circuitry. When test tone audio processing is re-

» quired, the test/normal control line will go HIGH to configure U5 to route test tone audio

to the equalization/output buffer circuitry.

Equailization, Level Control, and Output Buffer Networks. Audio from audio/test tone mul-
tiplexer U5 is applied to integrated circuit Ul4A and potentiometer R47. U14A and R47
function as a low frequency equalization stage. The stage is designed to provide 6 dB of
low frequency equalization.

The output of the low frequency equalization stage is applied to integrated cireuit U6, U6
is a voltage—controlled—amplifier (VCA) module configured for precision control of the
audio record level, The VCA is controlled by the CPU module. A varying dc voltage from
the CPU is applied to the VCA which responds by increasing or decreasing the gain as re-
quired. The VCA is designed with a gain range of £10 dB.
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Audio from the level control circuit is routed through buffer U8A to the left channel high
frequency equalization network. The network consists of buffer stages U9A/U10A and
voltage—controlled—amplifier (VCA) U12. The network is designed to provide +5 dB of high
frequency equalization.

The high frequency equalization network is controlled by the CPU module, A varying de
control voltage from the CPU is applied to the VCA which responds by increasing or de-
creasing the high frequency equalization as required.

Audio from the high frequency equalization network is applied to integrated circuit U11A.
U11A buffers the output audio for application to the record bias module.

Splice Detector Circuit. All splice~find operations are directed by the splice detector cir-
cuit. The splice detector circuit automatically configures the unit to the fast-forward mode
and stops at the cartridge tape splice for convenient record operations. The circuit locates
tape splices by detecting a small solenoid voltage transient when the tape splice travels
between the capstan shaft and the pressure roller.

The splice detector circuit responds to commands from the front—~panel SPL switch/indica-
tor. When the SPL switch/indicator is depressed, a LOW is applied to: 1) configure splice
detector on/off control flip—flop constructed of NAND gates U18B/C to on and 2) enable the
fast forward circuit on the logic module. Flip—flop U18B/C will respond by outputting
HIGH and LOW control commands. A LOW command is routed to a solenoid control pulse
circuit consisting of integrated cireuit U18D, resistor R113, and capacitor C55. The circuit
outputs a secondary solenoid drive pulse to ensure the solenoid is in the proper position for
splice detection operations. A LOW is also routed to disable the primary cue tone detector.

A HIGH control command is applied to a one—second delay circuit consisting of integrated
circuit U18A, resistor R112, and capacitor C54. After approximately one second as deter-
mined by resistor R112 and capacitor C54, U18A will output a LOW to enable transistor
Q4 which controls the operation of a solenoid sample processing circuit.

The solenoid sample processing circuit consists of a low—pass filter, an amplifier stage, and
a comparator. Solenoid voltage samples from the motherboard assembly are applied to a
low—pass filter stage consisting of U19A and the associated circuitry. The output of the
low—pass filter is applied through transistor @4 to high—gain amplifier U19B. U19B is
configured for a gain of approximately 200. The output of U19B is applied to comparator
U17. When the solenoid voltage increases above the comparator reference, U17 will output
a LOW to reset on/off flip—flop U18B/C and terminate splice find operations,

Power Supply. Operating potentials for record preamplifier module components are gener-
ated by a voltage regulator circuit. A +22.5 volt supply is processed into a +16.5 volt de
operating potential by regulator U15 and capacitor C47. A-—22.5 volt supply is processed
into a —16.5 volt de operating potential by regulator U16 and capacitor C48.

RECORD BIAS MODULE.

Meter control operations, record bias processing, FSK encoding, and test tone generation
are performed on the record bias module (refer to Figure 4~7). The record bias module is

~equipped with stereophonic program audio circuitry. The stereophonic circuitry contains

identical left and right channel circuits; therefore, only the left channel circuit will be dis-
cussed.

1
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4-162.

4-163.

4-164.

4-165.

4-1686.

4-167.

4-168.

4-169.

METERING CIRCUIT. Control of the PT-90 record/playback unit multi-color VU meter
display is provided by the record bias module metering circuitry. Meter switch commands,
start indicator status, and record indicator status parameters are monitored by a control
circuit consisting of inverters U19C/D and U21D/E/F and latch U18B. The circuit fune-
tions to direct the operation of meter audio multiplexer U30. U30 is designed to select
audio samples such as left channel record, left channel playback, right channel record,
right ¢hannel playback, cue channel playback audio, cue channel record audio, and record
bias information for application to meter driver circuitry. Each audio sample is applied to
multiplexer U30 through a potentiometer for meter calibration operations.

When the metering circuit is required to display playback audio information, a LOW from
the start indicator control line is applied through inverters U19C and U21F and record
meter programming jumper J702 to meter audio multiplexer U30. A LOW is also applied
to U30 from latch U18B. Multiplexer U30 will respond by routing playback audio informa-
tion to a meter rectifier circuit.

The metering circuit displays record audio information when the record indicator control
line goes LOW. The LOW is inverted HIGH by U21D and applied to U30, With a LOW
from latch U18B, multiplexer U30 will respond by routing record audio information to the
meter rectifier circuit.

The display of record bias and cue channel audio information is controlled by the front
panel MTR switch. When the MTR switch is depressed, a LOW is inverted HIGH by
U19D and applied to latch U18B. U18B will output a HIGH to multiplexer U30 and to
inverter U21E, U21E will cutput a LOW to illuminate the MTR switch/indicator. With a
LOW applied from start indicator inverter network U19C and U21F, U30 will route cue
channel playback information to the left channel meter circuit and record bias information
to the right channel meter circuit. With a HIGH applied from inverter U21D, U30 will
output cue channel record audio information to the left channel meter circuit and record
bias information to the right channel meter circuit.

Meter Recilifier Circuitry. The meter rectifier circuitry consists of individual full-wave rec-
tifier stages. Left channel meter audio is applied to amplifier stage U31D. U31D is config-
ured for gain of approximately 8 dB. The output of U31D is applied to: 1) a peak full-wave
rectifier circuit and 2) a left channel VU meter full-wave rectifier circuit.

Integrated circuit U31B and diodes D10 and D11 operate as a peak full-wave rectifier cir-
cuit. The rectified output is applied to the peak indicator circuitry on the front panel cir-
cuit board. Integrated circuit U31A and diodes D8 and D9 function as the left channel VU
meter full-wave rectifier circuit. The rectified output of the circuit is applied through
driver stage U31C for application to the left channel VU meter indicator circuitry.

PROGRAM RECORD CIRCUIT. Left channel record audio is routed to integrated circuit

U1A which functions as an audio muting circuit. U1A is controlled by commands from the
program bias control line. When record audio is required, the program bias on control line
will go LOW, U1A will respond by routing audio through buffer stage U2A to left channel
record head driver U3A.

Record Bias Circuit. A precision 128 kHz bias signal for application to the record heads is
generated by the record bias circuit. A 2048 kHz reference signal from the CPU module is
applied to bias frequency generator U8. U8 functions as a divider to output a 128 kHz bias
signal to program bias control OR gate U9A. With the program bias on control line LOW,
U9A will output the 128 kHz signal to bias level control circuit U6A. UGA is a CMOS mul-
tiplexer which processes a dc bias level signal from the CPU module and the 128 kHz sig-
nal to generate a precision square—wave bias signal at the appropriate amplitude.
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4-170. The square~wave record bias signal from the bias level control circuit is applied to ampli-
fier stage USA. UBA is configured for a gain of approximately 2 dB. The output of U5A is
applied to a low—pass filter stage consisting of U7A and the associated circuitry. The low—
pass filter generates a sine-wave record bias signal for application to left channel record
head driver U3A.

4-171. CUE CHANNEL CIRCUIT. The cue channel circuit consists of audio amplifier and control
stages, bias circuitry, and cue tone processing networks. External cue channel record
audio is applied to integrated circuit U20, U20 is a multi~function device which contains a
low—pass filter stage and an amplifier stage. The external cue audio is routed through the
amplifier stage of U20 to a second amplifier stage consisting of integrated eircuit U25A.
Potentiomster R16 provides external cue audio level control.

4-172,  The output from amplifier U25A is applied to integrated circuit U1C which functions as an
audio mute circuit. The operation of U1C is directed by a cue audio/FSK control circuit
consisting of inverter 119D, NAND gates U17A/B, AND gate U16C, OR gate UU9B, and one
shot U23B. The circuit monitors cue bias, motor—at—speed, erase switch commands, start
indicator, and I'SK conditions to enable the appropriate circuitry. With a HIGH start indi-
cator command, a LOW cue bias on command, and a LOW motor-at—speed command, U9B
will output a LOW to U1C. U1C will respond by routing external cue audio to cue channel
record head driver U4B,

4-173. Cue Channel Bias Circuif. The cue channel bias is produced by bias frequency generator
U8. U8 outputs a precision 128 kHz square—wave signal to cue channel bias control gate
U9C. With a HIGH start indicator command, a LOW cue bias on command, and a LOW
motor-at-speed command, U9B will output a LOW to U9C. U9C will respond by routing
the 128 kHz bias signal to amplifier stage U24A. U244 is a two-function amplifier de-
signed to provide a low gain for cue bias operation and a high gain for cue channel erase
operation. The gain of U24A is controlled by integrated circuit U22A and the front panel
erase switch. With unit operated for cue bias operation, the erase switeh control line will
be HIGH. Integrated circuit U22A will respond by configuring cue bias level control poten-
tiometer R30 into the feedback network of the amplifier stage to establish the appropriate
gain for cue bias operations. The square—wave output of U24A is applied to a low--pass
filter stage consisting of integrated circuit U24B and the associated circuitry. The low—
pass filter generates a sine-wave bias signal for application to cue channel record head
driver U4B,

4-174. Primary Cue Tone Circuit. The primary cue tone circuit consists of a low—pass filter net-
work and a level control potentiometer, One kHz square—wave signals from the CPU mod-
ule are applied to a two—section low—pass filter eonsisting of integrated circuits U11A/B
and the associated circuitry. The low-pass filter provides square~wave to sine-wave sig-
nal conversion. The output of the filter is applied through potentiometer R53 to the cue
channel audio mute circuit. Potentiometer R53 provides primary cue tone level control.

4-175. Secondary Cue Tone Circuit. The secondary cue tone circuit also consists of a low—pass
filter network and a level control potentiometer. A 150 Hz square—wave signal from the
CPU module is applied to a two—section low—pass filter consisting of integrated circuits
U10A/B and the associated circuitry. The low—pass filter provides square—~wave to sine—
wave signal conversion. The output of the filter is applied through secondary cue tone
level control potentiometer R63 for application to the cue channel audio mute circuit.

4-176. Tettiary Cue Tone Circuil. The tertiary cue tone is generated by a test tone generator cir-
cuit. The 8 kHz signal is applied through tertiary cue tone level control potentiometer R54
for application to the cue channel audio mute circuit. A detailed description of tertiary cue
tone generation is presented in the test tone generator circuit discussion (refer to the fol-
lowing text).

4-177.  FSK ENCODER CIRCUIT. All FSK information for application to the cue channel record
head is processed by an FSK encoder cireuit. The FSK circuit consists of a frequency gen-
erator, an encoder, a divider stage, and a low—pass filter section.
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4-178.

4-179.

4-180.

4-181.

4-182,

4-183.

4-184,

- 4-185.

A 2048 kHz square—wave signal is applied to FSK frequency generator U5. U5 funections
as a divider to generate 1.024 MHz, 64 kHz, 4 kHz, 128 kHz, and a 32 kHz frequencies for
application to the F'SK encoder circuit. The FSK encoder consists of multiplexer U22B and
AND gates UL6A/B. The encoder operates by shifting a carrier in response to the applied
binary FSK information. Binary 1 information will generate a 7300 Hz output from the
encoder. Binary 0 information will generate a 6700 Iz output from the encoder.

The output of the encoder is routed to integrated circuit U18A. U18A is configured as a
divide-hy-two stage to generate a 3650 Hz space frequency and a 3350 Hz mark fre-
quency. The output of U18A is routed to integrated circuit U20. U20 is a two-function
device which contains a low—pass filter stage and an amplifier stage. The FSK information
is routed through the low-pass filter stage of U20 to generate a sine~wave output for ap-
plication to FSK/external cue audio level control R16 and cue channel amplifier U25A.

The FSK encoder is controlled by a cireuit consisting of inverters U21A/B and U19A, one
shot U234, and OR gate U9D. The FSK encoder may be enabled when: 1) the FSK carrier
on line is HIGH and FSK data is applied to the circuit or 2) FSK data only is applied to the
circuit. When the FSK carrier on line is HIGH, the HIGH is inverted by U21B and U19A
for application toe NAND gate U17B and inverter U21C. U17B and U21C generate a car-
tridge machine start command and initiate FSK encoder operation. When only FSK data
is applied to the circuit, a HIGH FSK data signal will be inverted LOW by U21A, The
LOW will be inverted HIGH by U19A to initiate cartridge machine and FSK encoder op-
eration.

The HIGH from U19A is applied to U17B of the cue audio/FSK control circuit. With a
HIGH start indicator control signal and a LOW motor—-at-speed signal, UL7B will NAND a
HIGH from one shot U23B and the HIGH from inverter U19A. U17B will output a LOW
to one shot U23A and to divider U18A. U23A delays the application of FSK data for ap-
proximately one second to prevent the recording of FSK information with a primary cue
tone.

After the one second delay period, the output of U23A will go LOW. The LOW is applied to
FSK control OR gate U3D. U9D will respond by routing the FSK data to the encoder cir-
cuit.

TEST TONE GENERATOR CIRCUIT. All PT-90 record/playback unit internal test tones
are produced by a microprocessor controlled test tone generator circuit. The test tone gen-
erator eircuit consists of a divider, low—pass filter/amplifier stage, a multiplexer network,
and a output driver stage. The circuit generates all test tones for maintenance and align-
ment operations and alsc produces the tertiary cue tone signal.

Test Tone Operation, The test tone generator circuit is controlled by the microprocessor on
the CPU module. The microprocessor controls the test tone circuit via the test tone/terti-
ary cue tone and high/low frequency select control lines. The circuit is configured for test
tone operation when the microprocessor routes a HIGH to the circuit through the test tone/
tertiary cue tone control line. The microprocessor will output a HIGH through the high/
low frequency select line to configure the test tone generator circuit for the processing of a
12 kHz to 16 kHz test tone. A LOW control command will be routed through the frequency
select line to configure the circuit for the processing of a 50 Hz to 8 kHz test tone.

When a test tone is required, the microprocessor will output a selected reference frequency
through the tertiary cue tone/test tone input to divider U12, U12 is configured with a high
frequency output port (12 kHz to 16 kHz) and a low frequency output port (50 Hz to 8
kHz). The high frequency output is routed to a passive low—pass filter consisting of resis-
tors R39 through R41 and capacitors C41 and C42. The low frequency output is routed to
the low—pass filter section of low—pass filter/amplifier stage U13. The low-pass filters
stages provide square-wave to sine~wave signal conversion. The cutput of the passive
low—pass filter is applied to the amplifier section of U13.
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4-186.  The high frequency (12 kHz to 16 kHz} and low frequency (50 Hz to 8 kHz) outputs from
U13 are applied to a cireuit consisting of multiplexer U14C and demultiplexer Ul4A. Mul-
tiplexer UJ14C and demultiplexer U14A are controlled by the microprocessor on the CPU
module. The microprocessor will output a HIGH through the high/low frequency line to
select a 12 kHz to 16 kHz test tone. A LOW will be output through the high/low frequency
control line to select a 50 Hz to 8 kHz test tone.

4-187. The output of multiplexer U14C is applied to demultiplexer Ul4A. U14A is designed to
route a tertiary cue tone signal or a test tone signal to the appropriate circuit. With the
circuit configured for test tone operation, the microprocessor will output a HIGH to U14A,
U14A will respond by routing the test tone signal through negative gain output amplifier
U25B to the preamplifier module.

4-188. Tetticiry Cue Tone Operation. The test tone generator circuit alse produces the tertiary
cue tone. When tertiary cue tone operation is required, the microprocessor will output a
reference frequency through tertiary cue tone/test tone input to divider U2, U12 will out-
put an 8 kHz signal through the low frequency output to the low—pass filter section of U13
for square—wave to sine—-wave signal conversion., The output of U13 is routed to multi-
plexer U14C,

4.-189. To configure multiplexer/demultiplexer circuitry for tertiary cue tone operation, the micro-
processor will cutput a LOW to multiplexer U14C and a LOW to demultiplexer UL4A,
U14C and U14A will respond by routing the signal through tertiary cue tone level adjust
control R54 for application to the cue channel circuitry.

4-190. POWER SUPPLY CIRCUIT. The record bias module power supply circuit consists of posi-
tive and negative regulator and filter networks. A +22 volt potential from the power sup-
ply medule is regulated into a +10 volt de supply by regulator U26 and capacitor C96. The
+10 volt supply is re—regulated into a +5 volt supply by regulator U28 and capacitor C100.

4-191, A -22 volt supply from the power supply module is regulated into a —10 velt de potential by
regulator U27 and capacitor C97. The ~10 volt supply is re-regulated into a -5 volt de po-
tential by regulator U29 and capacitor C101.

4-192. CPU MODULE.

4-193. GENERAL. All PT-90 record/playback unit record operations are controlied by the CPU
module (refer to Figure 4-8). The CPU module contains an Intel 80C39 microprocessor
which monitors and executes the record operating functions. Input/output interface ¢ir-
cuitry is incorporated into the design to expand the monitoring and control capabilities of
the microprocessor. The microprocessor memory circuit consists of: 1) a read-only-mem-
ory (ROM) integrated circuit which contains the microprocessor control program and 2) a
non-volatile random-—access—memory (RAM) integrated circuit for the storage of tape car-
tridge operating parameters.

4-194, READ-ONLY-MEMORY (ROM). The microprocessor read-only-memory (ROM) consists
of integrated circuit U7. U7 is a 8192 byte EPROM which provides a permanent location
for the PT-90 record/playback unit microprocessor instruction code. The code directs the
operation of all microprocessor control functions.

4-195. RANDOM-ACCESS-MEMORY (RAM). The microprocessor random—access—memory
(RAM) is implemented on integrated circuit U8. U8 is a 2K x 8 non—volatile RAM device.
The device provides a stable environment for the storage of audio tape operating character-
isties and prevents the loss of data when power is removed.
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4-196.

4-197.

4-198,

4-199.

4-200.

4-201.

4-202.

MICROPROCESSOR. Integrated circuit U3 is an Intel 80C39 microprocessor which is
configured to monitor and execute all record operations. U3 contains an 8-bit bidirectional
data bus and two 8-bit bidirectional communication ports. The data bus provides internal
address and data communication to the memory circuit and a signal generating circuit.
The communication ports are used for both address and data communication to external
devices.

The 80C39 microprocessor is equipped with controel signals for communication to associ-
ated digital circuitry. The commands are used to synchronize microprocessor operations.
The following list presents a deseription of the mieroprocessor control signals.

- MICROPROCESSOR COMMAND DESCRIPTION
READ (RD) A LLOW-active processor command to
read information from memory.
WRITE (WR) A LOW-active processor command to

write information to memory or the sig-
nal generator circuit.

PROGRAM STORE A LOW-active processor command to

ENABLE (PSEN) enable ROM circuit and access instruc—
tions,

ADDRESS LATCH A HIGH-active processor command to

ENABLE (ALE) enable the memory circuit address
latch.

PROTOCOL (PROG) A HIGH-active processor eommand to

enable the interface cireuitry.

MICROPROCESSOR CRYSTAL OSCILLATOR. Microprocessor U3 operates from a preci-
sion 6,144 MHz reference signal. The reference is generated by crystal oscillator Y1 and
capacitors C5 and C6.

INTERRUPT SIGNAL GENERATOR. An interrupt is a synchronization command which
temporarily suspends microprocessor operation. The interrupt signal generator consists of
latch U11A. U11A is controlled by a 1 Hz tachometer pulse from the motor control circuit
hoard. U11A will output LOW interrupt commands to the microprocessor at a 1 Hz rate.
The microprocessor responds to an interrupt command by routing a HIGH interrupt ac-
knowledge command to set latch U11A. The interrupt commands are also used by the mi-
croprocessor for the display of tape time information,

ADDRESS CIRCUITRY. The microprocessor addressing operations utilize: 1) the 8-bit
bidirectional address/data bus, 2) the port 2 4~bit bidirectional address/data bus, and 3)
address latch U6. The circuitry provides communication between the microprocessor and
the ROM, RAM, and input/cutput expander circuitry.

ROM Addressing Operations. When microprocessor U3 is required to read information
from EPROM U7, U3 will generate a 12-hit address. 8 bits of the address are applied to
the 8-bit bidirectional address/data bus. The remaining 4 bits of the address are applied
through the port 2 bidirectional address/data bus.

During the EPROM read cycle, the microprocessor will output the 12-bit address for appli-
cation to U7. The PSEN line will go LOW to enable EPROM U7 and the ALE line will go
HIGH to enable address latch U6. 4 address bits are routed directly to U7. 8 address bits
are routed to address latch U6. U6 stores the address bits to release the address/data bus
for data communication. Once the address data is stored, the ALE line will go LOW. The
LOW instructs U6 to route the remaining 8 address bits to U7. With a memory location
addressed, information will be read from the location and routed to the microprocessor via
the 8-bit address/data bus.

L
E BROADCAST 4-38
ELECTRONIGS ING



TIOHINGD
HOLLYZI VD ATRENRSEE!

HBIH "B B

TN

EYIE "ENMT LHBIH

TR
NIV8 ERRiVED [HEH

“TOHINGD
HOTLVZI VG AR

HTH BRMD L

EVIE TBRMD [T

NIYe ERMVHD L1

LEEMND WHALS BOTYNY-OL
~"WLIAIO ONY ¥LIBIO-01-GOTANY

SH0L SN0 ANYWIS 3L0RR

Inding 162l

RN worvioet 5210
SHIL 0 MV
HIND) HOLYDICHL . Nsm

1INdIND 0G0 THNEME

A AR A A

inding
SNOL LBSL/AHYE 1L

L

1rdIng
SHOL M AMVONDOB ]

1rdLm
SHIL 30 M &————————

TMINGY ARDORSH
RO/HETH

JGUINDD LY3E0 El
0L X0 AVRTE]

TCHINDD BYIE 3D

TOHLNOD 2iTHR AVIEI0

HOL 1L SVl

6511 BESHOOY AY w10

Eac
3lTHA

RILLRO/SHLL 3L

BRI ¥LVE AV REI0
RGTLONE/LL 3¥L

TCHINT)
BOLYIIGNL Qs

MO HETHHYD Y8

B Y1YD/38300Y YWNILBYICIE LIB Y ————

OTONY ¥ NEBLS

L

I

¥YL¥D MBS

F O §

B

F 3

& & &

AdE 9P S22~

AdE W AST22+

KB 99 ADLE

IOV SIVERY
TEND  LHBTH

1NN
bt a0 wHeEDAE
INcl ¥iv0 S84

COPYRIGHT @ 1990 BROADCAST ELECTRONICS, INC

597-9000-63

FIGURE 4-8.
CPU MODULE SIMPLIFIED SCHEMATIC

4-39/4-40



4-203. RAM Addressing Operaiions. When the microprocessor is required to read or write infor-
mation to RAM, a RAM address cycle is initiated to select a memory location. The micro-
processor ALE line will go HIGH to enable latch U6. An 8 bit address from U3 will be
routed through the bidirectional data bus and stored in latch U6. The ALE will g LOW
which configures U to route the address to RAM integrated circuit U8, With a memory
location addressed, data will be: 1) written into the location if the WR line is LOW or 2)
read from the location if the RD line is LOW.

4-204. MICROPROCESSOR INPUT/OUTPUT INTERFACE CIRCUITRY. Due to the monitoring
and control requirements of the PT-90 record/playback design, the microprocessor is de-
signed with input/output expansion circuitry. Integrated circuits Ul and U2 are input/out-
put expansion devices designed to increase the interfacing capabilities of the microproces-
sor. Expansion device U1 is configured to monitor record functions and internal status
conditions. Expansion device U2 is configured to communicate with the front—panel tape
time/function display, internal control signals, and the test tone generator circuit. The fol-
lowing list presents input/output expander signal communication.

INPUT/OUTPUT EXPANDER Ul COMMUNICATION

1. Cue bias on switeh. 8. Execute switch.
2. Record switch. 9, Normal/elevated level status.
3. Function switch. 10, Manual/mormal/learn switch.
4. Up switch, 11, Primary cue tone record switch.
5. Down switch. 12, Secondary cue tone record switch.
6. Motor-at—speed status. 13. Tertiary cue tone record switch.
7. Solenoid status.

INPUT/OUTPUT EXPANDER U2 COMMUNICATION
1, Tape time/function display. 4. Test tone generator circuit.
2. Cue bias on control. 5. Program bias control.

3. Primary cue tone defeat control.

4-205. Input/Output Expcnder U1 Operation. When the microprocessor is required to read re-
cord functions or status information from input/output expander Ul, the protocol line will
go HIGH and the input/output expander enable line will go LOW. A 4-bit input/output
expander port identification address will be routed through the port 2 bidirectional ad-
dress/data bus to Ul. U1l will decode the address and route the requested information to
the microprocessor through the address/data bus.

4-206,  Input/Qutput Exponder U2 Operation. When microprocessor U3 is required to: 1) display
information on the tape time/function display, 2) enable the cue bias, 3) disable the pri-
mary cue fone circuit, or 4) control the test tone generator eircuit, the microprocessor will
address and write data to input/output expander U2. The microprocessor protocol line and
the input/output expander enable line will go HIGH. A 4-bit input/output expander port
identification address will be routed through the port 2 address/data bus to U2. U2 will
decode the address and enable the selected data port.

4-207. When display of tape time.or record function information is required, the microprocessor
will initiate a tape time/function display address and write cycle. Microprocessor U3 will
address and route a 3-bit tape time/function display address and a 1-bit write command to
port 4 of input/output expander U2, U2 will: 1} output the address to the tape time/fune-
tion display and 2) output a LOW command to trigger write pulse generator U13A. U13A
will route a LOW write command to the tape time/function display. The cycle is completed
when U3 addresses and routes two 4-bit data words through the address/data bus to ports
5 and 6 of U2 for application to the tape time/function display.
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4-208.

4-208.

4-210.

4-211.

4-212,

4-213.

4-214,

Microprocessor U3 controls program and cue bias, primary cue tone defeat operation, and
test tone frequency selection from port 7 of U2, When a program bias on command is re-
quired, U3 will address and output a 4-bit code to port 7 of U2. U2 will output a HIGH to
inverters U12D/E and to AND gate U14D, U14D ANDs the HIGH from U2 and a HIGH
solenoid status to generate a LOW program bias enable command. The output of inverters
U12D/E will go LOW to illuminate the record indicators. Cue bias on commands from mi-
croprocessor U3 are also applied to port 7 of U2, U2 will output a LOW through inverters
U23A and U12F to produce a LOW cue bias on command.

Primary cue tone defeat and test tone frequenecy selection commands are also processed
through port 7 of U2. When the microprocessor is required to defeat the primary cue tone
detection circuitry, U3 will address and output a 4-bit code to U2, U2 will output a LOW
through inverters U23B and U12C to disable the primary cue tone detection circuit, U3
will also output a 4-bit code to U2 for test tone frequency selection commands. When a
high frequency test tone (12 kHz to 16 kHz) is required, U3 will route the appropriate code
to U2. U2 will output a HIGH to configure the test tone generator circuit for a high fre-
quency test tone, A LOW will be routed to the test tone generator circuit to select a low
frequency test tone (50 Hz to 8 kHz).

ADDRESS MONITOR AND RESET CONTROL CIRCUIT. Microprocessor reset commands
are generated by a circuit consisting of OR pgate U23C, comparator U17B, one—shot U13B.
A reset command is generated when the EXEC and REC switches are simultanecusly de-
pressed. LOW control commands from the switches are gated at U23C. OR gate U23C
outputs a LOW to comparator U17B. With the control input below the comparator refer-
ence, the output of U17B will go HIGH and trigger reset pulse generator U13B, The out-
put of U13B will go LOW to reset the microprocessor.

The control circuit also monitors microprocessor addressing activity and generates an auto-
matic reset signal during an operating failure. During a microprocessor failure, the ab-
sence of constant addressing activity will produce a LOW from inverter U4C, The LOW is
applied to comparator U17B, The output of U17B will go HIGH to generate a LOW reset
command from reset pulse generator U13B.

TEST/CUE TONE GENERATION. All PT-90 record/playback unit cue and test tones are
generated by microprocessor U3 and divider US. U5 is a programmable three—section di-
vider which is configured to generate: 1) primary, secondary, and tertiary cue tones and 2)
eight test tone frequencies (50 Hz, 125 Hz, 500 Hz, 1 kHz, 4 kHz, 8 kHz, 12 kHz, and 16
kHz).

Microprocessor U3 will initiate a cue/test tone divider U5 addressing cycle when cue or test
tones are required. U3 will output a 2-bit address through the address/data bus to U6.
The ALE line will go HIGH which instructs latch U6 to store the applied information.
Once the data is stored, the ALE line will go LOW. The LOW instructs latch U6 to routs
the address to divider U5,

After the application of the divider address information, microprocessor U3 will route an
8-bit data code through the address/data bus to program divider U5, U5 consists of a pri-
mary cue tone section, a secondary cue tone section, and a tertiary/test tone section. When
programmed to generate a primary or secondary cue tone, U5 will: 1) output a 128 kHz
square-wave signal from the primary cue tone section or 2) output a 19.2 kHz square-
wave signal from the secondary cue tone section.
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4-216.

4-217.

4-218,

4-219.

4-220.

When divider U5 is programmed for tertiary cue tone or test tone operation, the divider
requires the operation of two additional control lines for tone generation. The microproces-
sor TEST control line and the high/low frequency control line from port 7 of U2 are re-
quired to route the selected signal through the test tone generator circuit on the record
bias module. A tertiary cue tone is generated when microprocessor U3 outputs the appro-
priate data to divider U5S. The tertiary/test tone section will respond by generating a 102.4
kHz signal for application to the test tone generator circuit on the record bias module. The
microprocessor TEST control line will go LOW and the high/low frequency control line
from input/output expander U2 will go LOW. The control signals configure the test tone
generator circuit on the record bias module to output an 8 kHz tertiary cue tone signal.

Test tones are also generated by the tertiary/test tone section of U5 and the microprocessor
control signals. When a low frequency test tone (50 Hz to 8 kHz) is required, microproces-
sor U3 will address and output the appropriate data to divider U5. The tertiary test tone
section will respond by generating a signal at 128 times the tone frequency for application
to the test tone generator circuit on the record bias module. The microprocessor TEST con-
trol line will go HIGH and the high/low frequency control line from input/output expander
U2 will go LOW. The control signals configure the test tone generator circuit on the record
bias module to output the selected frequency to the record audio circuitry. When a high
frequency test tone (12 kHz to 16 kHz) is required, the tertiary/test tone section will re-
spond by generating a signal at 2 times the tone frequency. The TEST control line will go
HIGH and the high/low frequency control line will go HIGH to configure the test tone cir-
cuit on the record bias module to output the selected frequency.

ANALOG-TO-DIGITAL (A-TO-D) CONVERTER CIRCUIT. The microprocessor monitors
and evaluates audio parameters such as record level, record bias, and high frequency
equalization from information generated by an analog-to—digital (A—to-D) converter cir-
cuit. The A-to—D converter circuit consists of multiplexers U9 and U10, ramp signal gen-
erator U19B, comparator U19A, and left and right channel half-wave rectifier sample cir-
cuits.

Audio samples for application to the A—to-D converter are generated by left channel half-
wave rectifier U18A and right channel half-wave rectifier U18B. Left channel potentiome-
ter R12 and right channel potentiometer R17 provide A~to—D converter calibration. An
A—~to-D converter sampling cycle is initiated when microprocessor U3 is required to estab-
lish record level, record bias, or high frequency equalization parameters. U3 will ad-
dresses multiplexer U9. U9 will respond by shorting the output of U19B to the input. As
a result, the ramp signal generator will be reset.

With the ramp signal generator reset, microprocessor U3 will address multiplexer U10.
U10 will respond by routing either the left or right channel sample to comparator U19A.
U193 will respond by routing a ramp generator signal to comparator U19A. When the
voltage from the ramp generator is equal to the sample voltage, the output of comparator
U19A will go LOW. The LOW is routed to microprocessor U3 which measures the amount
of time between initial ramp generator operation and the change in the output state of
comparator U19A. U3 evaluates the sampled time for the selected operating parameter

(record level, record bias, or high frequency equalization) and determines if an increase or

decrease is required.

DIGITAL-TO-ANALOG (D~TO-A) CONVERTER CIRCUIT. Multiplexers U9 and U10,
ramp generator U19B, and comparator U19A also function as a digital-to—analog (D-to—A)
signal converter. The circuit processes digital commands and outputs de levels through
individual sample and hold circuits for control of record level, record bias, and high fre—
quency equalization,

g%
& BROADCAST

4-43

il ELECTRONICS INC



4-221. A D~to-A converter cycle is initiated when microprocessor U3 addresses multiplexer U9.
U9 will reset the ramp signal generator by shorting the output of U19B to the input. With
all reset operations completed, ramp signal generator U19B will begin operation. Micro—
processor U3 will begin a waiting sequence which is equal to the output voltage to be es-
tablished. After completion of the selected waiting period, U3 will address multiplexer U9,
U9 will respond by routing the accumulated ramp voltage to a sample—and-hold circuit.
Potentiometer R22 provides calibration of the D-to—A signal converter.

4-222.  Integrated circuits U14A/B, U15A/B, and U16A/B and the associated capacitors are config-
ured as sample and hold circuits. The sample and hold circuits process the ramp genera-
tor voltages from U19B into a stable dc voltage for application to the record level, record
bias, or high frequency equalization control circuits on the preamplifier and record bias
modules.

4-223. POWER SUPPLY CIRCUIT. The CPU module power supply circuit consists of positive and
negative regulator and filter networks. A +10 volt de supply from the power supply mod-
ule is regulated into a +5 volt supply by regulator U20. Capacitor C22 provides input fil-
tering. A +22 volt de supply is processed into a +8 volt potential by capacitor C20 and
regulator U21. A —22 volt supply is regulated into a —8 volt potential by regulator U22 and
capacitor C21.
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SECTION V
MAINTENANCE

INTRODUCTION.

This section provides general maintenance information, mechanical and electrical adjust-
ment procedures, and troubleshooting information for the Broadcast Electrenics PT-90
series cartridge machines.

SAFETY CONSIDERATIONS.

Low voltages are used throughout PT-90 series cartridge machine audio, logic, display,
and control modules. Maintenance with power energized is always considered hazardous
and caution should be observed. Good judgment, care, and common sense must be prac-
ticed to prevent aceidents. The procedures contained in this section should be performed
only by experienced and trained maintenance personnel.

FIRST LEVEL MAINTENANCE.

First level maintenance consists of precautionary procedures applied to the equipment to
prevent future failures. The procedures are performed on a regular basis and the results
recorded in a maintenance log.

WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY
POWER BEFORE ATTEMPTING ANY EQUIPMENT
WARNING MAINTENANCE.

GENERAL.

Periodically remove abrasions from the cartridge machine chassis with a cloth moistened
with a mild household cleaner. Remove dust from the chassis exterior with a brush and
vacuum cleaner as required.

ELECTRICAL.

The cartridge machine circuitry should be periodically cleaned of accumulated dust using a
brush and vacuum cleaner. Check the circuit boards for improperly seated semiconductors
and components damaged by overheating.

MECHANICAL.

WARNING MOST SOLVENTS WHICH REMOVE TAPE RESIDUE
ARE YOLATILE AND TOXIC BY NATURE AND MUST BE
WARNING APPLIED IN SMALL AMOUNTS IN A WELL VENTI-
LATED AREA. OBSERVE THE SOLVENT CONTAINER
WARNING SAFETY INFORMATION AND DO NOT USE THE SOL-
VENT NEAR FLAME, CIGARETTES, AND HOT SOLDER-
WARNING ING IRONS.

Each day clean the heads, tape guides, pressure roller, and capstan shaft with a cleaning
solvent to remove accumulated oxide. Recommended cleaning solvents include: 1) Broad-
cast Electronics head cleaning kit 979-0064 and 2) isopropyl aleohol. The pressure roller
and capstan shaft may be cleaned utilizing the cartridge machine maintenance mode op-
eration (refer to MAINTENANCE MODE OPERATION in SECTION IIi, OPERATION).

L]
51 cEp
== ELECTRONICS INC

WARNING: DISCONNECT PRIMARY POWER BEFORE SERVICING



5-13.

5-14.
5-15.

5-16.

5-117.
5-18.

5-19,

5-20,
5-21.

5-22.
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Approximately once a week, demagnetize the heads and other ferrous components in the
tape path. Perform the demagnetizing with an appropriate degausser. Observe the
degausser operating instructions to prevent damage to the heads.

TAPE CARTRIDGES.

TAPE CARTRIDGE DIAGNOSTICS. The PT-90 record/playback unit is equipped with a
tape cartridge diagnostic feature. When operated in the LEARN mode, the unit will diag-
nose a defective tape cartridge and display FAIL in the tape/time function display if a car-
tridge exceeds preset record compensation levels, To operate the record/playback unit in
the LEARN mode, refer to procedures described in SECTION III, OPERATION.

SCOTCHCART ® ADJUSTMENT TOOL. Each PT-90 cartridge machine is equipped with
an adjustment tool (BE P/N 800-5001) for the alignment of SCOTCHCART ® tape car-
tridges (located in the Accessory Parts Kit). Refer to the SCOTCHCART ® tape cartridge
service information for alignment and maintenance procedures.

SECOND LEVEL MAINTENANCE.

Second level maintenance consists of procedures required to restore a PT-90 series car-
tridge machine to operation after a fault has occurred. The procedures are divided into
mechanical adjustments, electrical adjustments, mechanical component replacement pro-
cedures, electrical component replacement procedures, and troubleshooting.

The PT-90 series cartridge machine maintenance philosophy consists of isolating a prob-
lem to a specific assembly with subsequent troubleshooting to isolate defective compo-
nents. The defective components may be repaired locally or the entire assembly may be
returned to Broadcast Electronics, Inc. for repair or replacement.

MECHANICAL ADJUSTMENTS.

The following text provides adjustment procedures for mechanical components associated
with the PT-90 series cartridge machines. The procedures are presented in the following
order.

ADJUSTMENT PROCEDURES
A. Motor Alignment Procedure.
B. Pinch Roller Indentation Adjustment.
C. Solenoid Response Adjustment.
D. Head Adjustments.

The following test equipment is required for the mechanical adjustment procedures. Refer
to the following list as required for each procedure.

TEST EQUIPMENT

“A. Calibrated Oscilloscope, 5 MHz Bandwidth, Dual Channel With Lissajous
Display of Inputs.

Tape Head and Tape Guide Alignment Gauge (BE P/N 300-0002).
Motor Alignment Gauge (BE P/N 300-0700).
Pressure Roller Indentation Gauge (BE P/N 300-0013),

E. Allen Wrenches (supplied with the Cartridge Machine).
SCOTCHCART ® is a registered trademark of 3M,

o aw
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5-23.

5-24.
5-25,
5-26.

5-27.

PRESSURE ROLLER

E-RING

PRESSURE
ROLLER

TEST EQUIPMENT
F. Tape Alignment Cut—Away Test Cartridge (BE P/N 710-0132).

G. Stereophonic Reproduce Alignment Tape (BE P/N 800-1005). Monophonic
Reproduce Alignment Tape (BE P/N 800-1005-001).

H. No. 1 Phillips Screwdriver, 4 Inch (10.2 em) Blade.

MOTOR ALIGNMENT PROCEDURE. The deck pressure roller operates in conjunction
with the motor capstan shaft to provide tape movement. The pressure roller and the motor

capstan shaft must be properly aligned to prevent improper tape movement across the
heads.

Procedure. To align the cartridge machine motor and deck solenoid, proceed as follows:
Disconnect the cartridge machine primary power,

Manually retract the deck solencid plunger (refer to Figure 5-1) and remove the pressure
roller E-ring, pressure roller, and the nylon washers,

Refer to Figure 5-2 and loosen the two motor mounting serews to allow movement of the
motor agsembly.

SOLENOID RESPONSE ADJUSTMENT SCREW
CLOCKHISE ROTATION:
REDUCES SOLENQID RESPONSE.

COUNTERCLOCKRISE ROTATION:
ACCELERATES SOLENOID RESPONSE.

SOLENOID PLUNGER

SOLENOID
PLUNGER

SOLENQID STOP
DRIYE CABLE
DECK READY MICROSWITCH

NYLON WASHERS

COPYRIGHT © 1990 BROADCAST ELECTRONICS, ING

597-9000-30
FIGURE 5-1. CARTRIDGE DECK ASSEMBLY
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5-30.

5-31.

5-32.

5-33.
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—MOTOR MOUNTING SCREWS

COPYRIGHT © 1950 BROADCAST ELECTRONICS, INC

597-9000-31
FIGURE 5-2. MOTOR MOUNTING SCREWS

Refer to Figure 5-3A and place motor alignment gauge 300-0700 on the deck pressure
roller shaft.

Refer to Figure 5~3A and move the motor assembly until the capstan shaft is tangent with
the alignment gauge.

Secure the two motor mounting screws. Secure the screws alternately to ensure correct
motor alignment. Remove the alignment gauge.

Refer to Figure 5-1 and re—install the pressure roller, the nylon washers, and the pressure
roller E-ring,

PRESSURE ROLLER INDENTATION ADJUSTMENT, This procedure adjusts the correct
pressure roller indentation. Proper pressure roller indentation determines the amount of
tape pull. Refer to Figure 5-3 and coarse adjust the solenoid plunger as follows:

A, Disconnect the cartridge machine primary power.
B. Loosen the solenoid plunger locknut.

C. Rotate the solenoid plunger clockwise or counterclockwise as required until
the plunger front—surface is aligned with the solenoid bracket.

D. Finger tighten the solenoid plunger locknut,

CAUTION WHEN OPERATING THE DECK SWITCH TO THE ON

POSITION, DO NOT USE A METALLIC OBJECT.
CAUTION

Fine adjustment of the pressure roller indentation begins by allowing the solenoid to cool
for 2 hours. Once the solenoid is cool, temporarily operate the deck switch to the ON posi-
tion.

BROADCAST
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5-34.

5-35.

5~36.

5-317.

5-38.

5-39.
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Apply power to the cartridge machine. Depress the deck start switch/indicator to energize
the solenoid.

WARNING MAINTENANCE WITH MOVING PARTS IS ALWAYS
CONSIDERED HAZARDOUS AND CAUTION SHOULD
WARNING BE OBSERVED. DO NOT TOUCH THE CAPSTAN
: SHAFT OR THE PRESSURE ROLLER SHAFT WITH THE
PARTS IN MOTION.

Fine adjustment of the pressure roller indentation is accomplished by using the pressure
roller indentation gauge as shown in Figure 5-4. Insert the gauge between the capstan
shaft and pressure roller shaft in the direction indicated while maintaining the gauge per-
pendicular to the deck surface.

Refer to Figure 5—4 and adjust the pressure roller indentation by rotating the solenoid
plunger clockwise to decrease distance D or counterclockwise to increase distance D as re-
quired. Correct adjustment is obtained when the gauge will pass between the shafts with
a slight resistance. Deenergize the solenoid between measurements to allow the solenoid
to stabilize.

Once the correct pressure roller indentation is obtained, refer to Figure 5-1 and adjust the
solenoid plunger stop until the pressure roller is just below the deck surface when the sole-
noid is deenergized.

Disconnect the cartridge machine primary power. Secure the solenoid plunger locknut and
restore the deck switch to normal operation.

SOLENOID RESPONSE ADJUSTMENT. The solenoid is equipped with a control to adjust
the response of the plunger. The control adjusts the rate of air movement through a relief
valve to establish the response of the plunger and the level of noise generated. The contral
is factory adjusted for a compromise between response and noise level. Generally, the sole-
noid response will not require adjustment. However, the response may be adjusted to ob-
tain any individual requirements. The selenoid response is adjusted as follows,

e ) ]
PRESSLIRE
ROLLER N
GALIGE Eji::D PRESSLRE
ROLLER
SHAFT
CAPSTAN
SHAFT
*E* RING
PRESSLIRE
ROLLER

COPYRIGHT ©) 1999 BROADCAST ELECTRONICS, ING

597-9100-12
FIGURE 5-4. PRESSURE ROLLER INDENTATION ADJUSTMENT
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5-40.
5-41.
5-42.

5-43.

5-44.

Procedure. To adjust the solenoid response, proceed as follows:
Disconnect the cartridge machine primary power.

Refer to Figure 5~-9C and adjust solenoid response control AIR DAMP AD.J clockwise 1/4
of a revolution to reduce the response and decrease the noise level of the solenoid. Adjust
the solenoid response control counterclockwise 1/4 of a revolution to accelerate the re-
sponse and increase the noise level of the solenoid.

Perform an operational test to ensure the deck performs as desired. If required, repeat the
procedure to obtain the desired results.

CAUTION TO PREVENT DAMAGE TO THE PHASE LOK V HEAD
ASSEMBLY, PERFORM ALL HEAD ASSEMBLY ADJUST.-

CAUTION MENTS USING THE ALLEN WRENCH PROVIDED WITH
THE UNIT.

HEAD ADJUSTMENTS. The head adjustments involve the alignment of the tape guide
height, head height, head zenith, head azimuth, and head phase response parameters.
The head parameters are presented as individual adjustment procedures. Due to the de-
sign of the PHASE LOK V head bracket, only head azimuth and the related electrical pa-
rameters will require periodic adjustment (example: prior to extensive continuous opera-
tion), The following list presents the procedures required for periodic maintenance, When
a replacement head is installed, all head adjustment procedures must be performed (refer
to the HEAD REPLACEMENT PROCEDURE specific replacement information).

PERIODIC PLAYBACK HEAD ADJUSTMENT PROCEDURES

MONOPHONIC CARTRIDGE MACHINES STEREOPHONIC CARTRIDGE MACHINES

A. The Playback Head Azimuth A. The Playback Head Azimuth Procedure.
Adjustment Precedure.

B. The PLAYBACK EQUALIZATION B. The Playback Phase Response Adjustment
Procedure. Procedure. :

5-45.

5—486.

C. The PLAYBACK EQUALIZATION
Procedure.

PERIODIC RECORD HEAD ADJUSTMENT PROCEDURES
STEREOPHONIC CARTRIDGE MACHINES

A, The Record Head Azimuth Adjustment
Procedure,

B. The Record Head Phase Response
Adjustment Procedure.

The following text presents adjustment procedures for the playback, dummy, and record
heads. For playback only models, align the playback head before adjusting the dummy
head. For record/playback models, align the playback head before adjusting the record
head.

An adjustment tool (located in the Accessory Parts Kit) is provided with the unit for head
assembly alignment. Perform all head alignment procedures using the adjustment tool.

»
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5-47. Tape Guide Height Adjustrment Procedure. To ensure proper tape movement, perform
the tape guide height adjustment procedure for each tape guide. To adjust the tape guide
height, proceed as follows:

548, Refer to Figure 5-5A and check the tape guide height. The inside edge of the upper tape
guide must be aligned with the top surface of the alignment gauge.

5-49, If adjustment is required, refer to Figure 5-6 and loosen the tape guide adjustment screws.
5-50. Adjust the tape guide to obtain proper alignment,
5-51. Secure the tape guide adjustment screws.

5-52. Head Height Adjusiment Procedure. To adjust the playback, record, or dummy head
height, proceed as follows:

5-53. Refer to Figure 5~5B and check the playback or record head height. The head upper pole
must be aligned with the top of the alignment gauge.

5-54, Insert the tape alignment cut~away test cartridge into the cartridge deck and begin deck
operation to visually inspect the tape movement across the heads. The magnetic tape
must cover the top and bottom of the head poles (refer to Figure 5-7).

A

TAPE GUIDE ADJUSTHENT

THE INSIDE EDGE OF UPPER TAPE
GUIDE MUST BE ALIGNED WITH
THE T-END OF ALIGNMENT GAUGE.

HEAD HEIGHT ADJUSTHENT

THE UPPER HEAD POLE
MUST BE ALIGHED WITH THE
TOP OF THE ALIGNMENT GAUGE.

C

ZENITH ADJUSTMENT

THE HEAD MUST BE
PERPENDICULAR TO
DECK SURFACE.

288

COPYRIGHT © 1990 BROADCAST ELECTRONICS, ING

. 597-9000-34
FIGURE 5-5. HEAD AND TAPE GUIDE ADJUSTMENTS
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5-55., If adjustment is required, refer to Figure 5-6 and loosen the appropriate head height/ze-
nith lock—screw. :

5-56. Refer to Figure 5-6 and adjust the appropriate front and rear head height/zenith adjust-
ment screws as required to obtain the proper head height. The height/zenith screws must
be adjusted equally to retain the zenith adjustment.

5-57, Secure the head height/zenith lock—screw.

5--58. For playback only cartridge machines, the top of the dummy head must be aligned with
the top of the playback head. For record/playback units, the top of the record head must
be aligned with the top of the playback head. Visually inspect the tape head heights. If
required, adjust the dummy head or record height as required. Refer to Figure 5-6 for the
location of the dummy/record head height/zenith adjustment screws.

5-59, Head Zenith Adjustment Procedure. To adjust the playback, record, or dummy head ze-
nith, proceed as follows:

5-60. Refer to Figure 5-5C and check the playback or record head zenith. The head must be
perpendicular to the deck surface.

5-61. If adjustment is required, refer to Figure 5-6 and loosen the appropriate head height/ze-
nith lock—screw.

DUMMY /RECORD HEAD AZIMUTH DUMMY /RECORD HEAD AZIMUTH ADJUSTMENT SCREW
LOCK=SCREN PLAYBACK HEAD REAR
HEIGHT/ZENITH ADJUSTMENT
PLAYBACK HEAD AZIMUTH SCREW
ADJUSTMENT SCREW PLAYBACK HEAD AZIMUTH

LOCK-SCREW
DUMMY/RECORD HEAD - . PLAYBACK HEAD HEIGHT/ZENITH

REAR HEIGHT/ZENITH \ LOCK-SCREW

ADJUSTMENT SCREW < — TAPE GH{DE Anausn;mr
DUMMY /RECORD HEAD —- \ =7 SCREWS (NOT SHOWN
HEIGHT/ZENITH T \Q

LOCK-SCREW HEAD ASSEMBLY MOUNTING
DUMMY /RECORD HEAD SCREW
FRONT HEIGHT/ZENITH
ADJUSTMERT SCREM

HEAD ASSEMBLY MOUNTING -
SCREW

T PLAYBACK HEAD FRONT
HEIGHT/ZENITH ADJUSTMENT
SCREW

HEAD MOUNTING
SCREWS

TAPE GUIDE ADJUSTMENT
SCREWS

PLAYBACK
HEAD
DUMMY HEAD
OR RECORD
HEAD

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-9000-35
FIGURE 5-6. HEAD ADJUSTMENT CONTROLS
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COPYRIGHT © 1990 BROADCAST ELECTRONICS, ING

597-8000-36
FIGURE 5-7. HEIGHT CARTRIDGE TAPE TRACKING

5-62. Refer to Figure 5-6 and adjust the appropriate head front or rear height/zenith screw to
obtain the proper alignment,

5-63. Refer to the Head Height Adjustment Procedure and check the head height. If re-
quired, re-adjust the head height,

564, Repeat the procedure until the head zenith and the head height is properly adjusted.
5-65. Secure the head height/zenith lock—screw.

5-66. For playback only cartridge machines, repeat the procedure for the dummy head. Refer to
Figure 56 for the location of the dummy head height/zenith adjustment screws.

5-67, Playbdck Head Azimuth Adjustment Procedure. To adjust the playback head azimuth,
proceed as follows:

5-68. Disconnect the cartridge machine primary power,
5-69. Demagnetize the playback head, the dummy/record head, and all surrounding ferrous com-
ponents.

5-70. Refer to the OUTPUT LEVEL ADJUSTMENT procedure (located in the ELECTRICAL
ADJUSTMENT procedures) and calibrate the cartridge deck for the desired output level.

5-71. Refer to Figure 2—3 and disable the phase correction circuitry.
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5-72.
5-73.
5-74,
5-75,

5-76.

5-77,
5-78.

5-79,

5-80.
5-81.
5-82,

5-83.

5-84.
5-85.
5-B6.
5-87.
5-88.

5-89.

5-90.
5-91.
5-92,

5-93.
5-94.

5-95,

5-96.
5-97.

Connect the oscilloscope to cartridge deck LEFT channel output receptacle J405.
Refer to Figure 5-6 and loosen the playback head azimuth lock—screw.
Apply power to the cartridge machine.

Insert the reproduce alignment test tape into the cartridge deck and reproduce the 12.5
kHz test tone,

Refer to Figure 5-6 and adjust the playback head azimuth screw for a maximum peak—to—
peak voltage indication.

Secure the playback head azimuth lock—screw.

Disconnect power from the cartridge machine, remove the test equipment, and program
the phase correction circuitry as required.

Record Head Azimuth Adjustment Procedure. To adjust the record head azimuth, pro-
ceed as follows:

Disconnect the cartridge machine primary power,
Demagnetize the record head, playback head, and all surrounding ferrous components.

Refer to the OUTPUT LEVEL ADJUSTMENT procedure (located in the ELECTRICAL
ADJUSTMENT procedures) and calibrate the cartridge deck for the desired output level.

Connect the audio generator to the LEFT channel input on the record preamplifier mod-
ule.

Connect the oscillosecope to the LEFT channel output on the audio module.
Refer to Figure 5-6 and loosen the record head azimuth lock—screw.
Apply power to the cartridge machine.

Adjust the andio generator for a 12.5 kHz cutput at 0 dBm.

Operate the record/playback unit in the record mode and begin recording the 12.5 kHz
tone.

Refer to Figure 5-6 and adjust the record head azimuth screw for a maximum peak—to—
peak voltage indication.

Secure the record head azimuth lock-screw.
Disconnect power from the cartridge machine and remove the test equipment.

Playback Head Phase Response Adjustment Procedure. (For Stereophonic Cartridge
Machines Only). The playback phase adjustment involves the fine alignment of the play-
back head azimuth for maximum phase response. To adjust the playback head phase re-
sponse, proceed as follows:

Disconnect the cartridge machine primary power.

Demagnetize the playback head, the dummy/record head, and all surrounding ferrous com-
ponents.

Refer to the OUTPUT LEVEL ADJUSTMENT procedure (located in the ELECTRICAL
ADJUSTMENT procedures) and calibrate the cartridge deck for the desired cutput level.

Refer to Figure 2-3 and disable the phase correction circuitry.

Connect an oscilloscope to the LEFT and RIGHT channel output receptacles J405 and
J406 as shown in Figure 5-8.

-
BROADCA
5-11 EE ELECTRONIGS ING

WARNING: DISCONNECT PRIMARY POWER BEFORE SERVICING



o° \BO"

33
O O

VERTICLE HORIZONTAL
INPUT INPUT

p_ P

Hs® 0

STEREOPHONIC PHASE RESFONSE RIGHT CHANNEL

5-98,
5-99,

5-100.
5-101.

5-102.

5-103.
5-104,

5-105.
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FIGURE 5-8. STEREOPHONIC PHASE RESPONSE LISSAJOUS PATTERNS

Refer to Figure 5-6 and loosen the playback head azimuth lock—screw.
Apply power to the cartridge machine.
Operate the oscilloscope for lissajous display of inputs.

Insert the reproduce alignment test tape into the cartridge deck and reproduce the 12.5
kHz test tone,

Refer to Figure 5-6 and adjust the playback head azimuth screw for a 0° lissajous pattern
{refer to Figure 5-8).

Secure the playback head azimuth lock—screw.

Disconnect power from the cartridge machine, remove the test equipment, and program
the phase correction circuitry as required.

Record Phase Adjustment Procedure,_ The record phase adjustment involves the fine
alignment of the record head azimuth for maximum phase response. To adjust the record
head phase response, proceed as follows:

Disconnect the cartridge machine primary power.

Demagnetize the record head, the playback head, and all surrounding ferrous components.

Refer to the OUTPUT LEVEL ADJUSTMENT procedure (located in the ELECTRICAL
ADJUSTMENT procedures) and calibrate the cartridge deck for the desired output level.

WARNING: DISCONNECT PRIMARY POWER BEFORE SERVICING



5-109.
5-110.

5-111,

5-112.
5-113.
5-114.
5-115,
5-116.

5-117.

5-118.
5-119.

5-120.
5-121.

Refer to Figure 2-3 and disable the phase correction circuitry.

Connect the audio generator to the LEFT and RIGHT channel input receptacles on the re-
cord preamplifier module.

Connect the oscilloscope to the LEFT and RIGHT channel output receptacles on the audio

module.

Refer to Figure 5-6 and loosen the record head azimuth lock—screw.

Apply power to the cartridge machine.

Operate the oscilloscope for a lissajous display of inputs.

Adjust the audio generator for a 12.5 kHz output at 0 dBm.

Operate the record/playback unit in the record mode and begin recording the 12.5 kHz

tone,

Refer to Figure 5-6 and adjust the record head azimuth screw for a 0° lissajous pattern
(refer to Figure 5-8),

Secure the record head azimuth lock-screw.

Disconnect power from the cartridge machine, remove the test equipment, and program
the phase correction circuitry as required.

ELECTRICAL ADJUSTMENTS.

The following text provides electrical adjustment procedures for all controls associated
with the PT-20 cartridge machines. The procedures are presented in the following order:

A, PLAYBACK ADJUSTMENTS.

1

qe s e W

B. MOTOR AND SOLENOID ADJUSTMENTS.

1.
2,

Qutput Level Adjustment.
Playback Equalization Adjustment.
Phase Bias Adjustment.

Phase Distortion Adjustment.
Phase Display Adjustment.

Cue Sensitivity Adjustment.

FSK Frequency Adjustment.

Motor Drive—Pulse Adjustment.

Solenoid Current Adjustment.

C. RECORD ADJUSTMENTS.

1.

WARNING: DISCONNECT PRIMARY POWER BEFORE SERVICING

Digital-to—Analog Converter Alignment.
Analog-to-Digital Converter Alignment.
. Distortion Adjustment.

2
3
4.
5

Low Frequency Equalization.

. Cue Bias Level Adjustment.

5-13
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5-122,

5-123.
5-124.,

5-125,
5-126.
5-127.
5-128.
5-129,
5-130.
5-131,
5-132.

5-133.
5-134.

5-135.

5-136.

e

6. FSK/External Cue Audio Level Adjustment.,
7. Cue Tone Record Level Adjustments.
8. Meter Calibrations.
The following equipment is required for the electrical adjustment procedures:
A. Frequency Counter.

B. Calibrated Oscilloscope, 5 MHz Bandwidth, Dual Channel with Lissajous
Display of Inputs.

C. DC Voltmeter.
VU Meter {or decibel calibrated voltmeter).

Extender Circuit Board and Ribbon Cable Assemblies:
50-Pin Assembly (BE P/N 950-0105)
60-Pin Assembly (BE P/N 950-0106)

Stereophonic Reproduce Alignment Test Tape (BE P/N 800-1005).
Monophonic Reproduce Alignment Test Tape (BE P/N 800-1005-001).

Insulated Non—-Metallic Adjustment Tool.

. Cue Tone Calibration Cartridge (BE P/N 800-1095).
Audio Signal Generator {audio range: 20 Hz to 20 kHz).
. Audio Analyzer.

PLAYBACK ADJUSTMENTS.

OUTPUT LEVEL ADJUSTMENT. Left channel level control R40 and right channel level con-
trol R43 on the audio module adjust the output level of the cartridge machine. The output
level control(s) are adjusted as follows.

Procedure. To adjust the cartridge deck output level, proceed as follows:
Disconnect the cartridge machine primary power and remove the audio playback module.

B o

=

- -l

G

Refer to Figure 2-3 and enable the phase correction circuitry (stereophonic models only).
Refer to Figure 2-3 and disable the noise reduction circuitry.

Re—install the audio playback module.

Connect the VU meter to the LEFT channel output on the audio module.

Apply power to the cartridge machine.

Insert the reproduce alignment test tape into the deck and reproduce the operating level
portion of the test tape,

Refer to Figure 5-9B and adjust LEFT LEVEL control R40 for the desired output level,

For stereophonic éartridge machines, repeat the procedure for the right channel. Refer to
Figure 5~9B and adjust the right channel with RIGHT LEVEL control R43 for the de-
sired level.

Disconnect the cartridge machine primary power, program the phase correction and noise
reduction circuitry as desired, and remove the test equipment.

PLAYBACK EQUALIZATION ADJUSTMENT. Equalization controls R6, R11, R13, and
R18 on the audio playback circuit board adjust the left channel and right channel playback
response. The equalization circuits will require periodic adjustment to compensate for de-
graded audio response due to normal tape head wear. Adjustment of the equalization cir-
cuits will also be required when replacement components are installed in the circuit or
when the complete audio module is replaced. The playback equalization circuitry is ad-
justed as follows.
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FIGURE 5-9. PLAYBACK, LOGIC, AND MOTOR CONTROL CIRCUIT BOARD CONTROLS

5-137.
5-138.

5-139.
5-140,
5-141.
5-142.
5-143.

5-144,

5-145.

Procedure. To adjust the equalization controls, proceed as follows:

Refer to the OUTPUT LEVEL ADJUSTMENT procedure in the preceding text and cali-
brate the cartridge deck for the desired level.

Disconnect the cartridge machine primary power and remove the top—panel.

Refer to Figure 2-3 and disable the noise reduction cireunitry.

Connect the VU meter to the LEFT channel output on the audio module.

Insert the reproduce alignment tape and reproduce the test tones portion of the tape.

At the 50 Hz tost tone, adjust LEFT EQL LF control R11 (refer to Figure 5-9C) until the
VU meter indicates a level within —1 dB to 0 dB of the reference tone level,

At the 12.5 kHz test tone, adjust LEFT EQL HF control R6 (refer to Figure 5-9C) until
the VU meter indicates the level of the reference tone.

For stereophonic cartridge machines, repeat the procedure for the right channel. Refer to
Figure 5-9C and adjust the right channel equalization with RIGHT EQL LF control R18
and RIGHT EQL HF control R13.
5-156 E Bt B AOeS ING
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5-146.

5-147.

5-1438,

5-149,

5-150.

5-151.
5-152,
5-153.

5-154.
5-155.

5-156.
5-157.

5-158.
5-159.
5-160.
5-161.
5-162,

L]
E BROADCAST 5 16
ELECTRONICS ING -

Disconnect the cartridge machine primary power, program the noise reduction circuitry as
desired, and remove the test equipment.

PHASE BIAS ADJUSTMENT. Phase bias control R35 adjusts the phase correction circuitry
for a maximum correction range with a minimum offset between the left and right chan-
nels. Due to the critical operation of the correction circuitry, phase bias adjustment is not
recommended. Therefore, it is suggested the defective audio circuit board be returned to
Broadcast Electronics, Inc. for repair or exchange. If shipment to the factory is impracti-
cal, contact the Broadcast Electronics Customer Service Department for a recommended
adjustment procedure and a list of required equipment.

PHASE DISTORTION ADJUSTMENT. Potentiometers R29 and R140 on the audio playback
circuit board adjust for minimum phase distortion. Due to the critical operation of the cir-
cuit, phase distortion adjustment is not recommended. Therefore, it is suggested the defec-
tive audio circuit board be returned to Broadcast Electronics, Inc. for repair or exchange.
If shipment to the factory is impractical, contact the Broadcast Electronics Customer Serv-
ice Department, for a recommended adjustment procedure and a list of required equipment.

PHASE DISPLAY ADJUSTMENT. Phase display control R77 on the audio playback circuit
board calibrates the phase display. Due to the critical operation of the phase display cir-
cuitry, phase display adjustment is not recommended. Therefore, it is suggested the defec-
tive audio circuit board be returned to Broadcast Electronics, Ine. for repair or exchange.

If shipment to the factory is impractical, contact the Broadcast Electronics Customer Serv-
ice Department for a recommended adjustment procedure and a list of required equipment.

CUE SENSITIVITY ADJUSTMENT. Cue level control R10 on the logic circuit board adjusts
the threshold level for the primary (1 kHz), secondary (150 Hz), tertiary (8 kHz) cue tone
detection circuits, and the FSK decoder circuit. Adjustment of the cue sensitivity circuit
will not be required unless replacement parts are installed in the cireuit or the complete
logic circuit board is replaced. The cue sensitivity circuit is adjusted as follows.

Procedure. To adjust the cue sensitivity control, proceed as follows:
Remove the top—panel.

Insert the cue tone calibration cartridge into the deck and reproduce the 8 kHz test tone
(recorded at a —6 dB level).

Refer to Figure 5-9C and adjust CUE LEVEL control R10 until the TER indicator illumi-
nates (refer to Figure 3-1).

Insert the cue tone calibration cartridge into the deck and reproduce the 1 kHz cue tone
(recorded at a —6 dB level).

Refer to Figure 3-1 and ensure the SEC indicator is illuminated.

Insert the cue tone calibration cartridge into the deck and reproduce the 1 kHz cue tone
{recorded at a -6 dB level).

Ensure deck operation terminates within 3 seconds.

Insert a pre—recorded FSK encoded tape into the deck and initiate playback operation.
BRefer to Figure 3-1 and ensure the DATA indicator is illuminated.

Replace the top—panel.

FSK FREQUENCY ADJUSTMENT. FSK frequency control R45 on the logic circuit board
adjusts the operating frequency of the FSK decoder circuit. The FSK decoder should be
adjusted approximately once a year to ensure proper operation. The FSK decoder will also
require adjustment when replacement components are installed in the circuit or the com-
plete logie circuit board is replaced. The FSK decoder circuit is adjusted as follows.
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5-163.
b-164.

5-165.
5-166.
5-167.

5-168.
5--169,
5--170.

5-171.
5-172.
5-173.
5-174.
5-175.
5-176.

Procedure. To adjust the FSK frequency control, proceed as follows:

Refer to the preceding text and perform the CUE SENSITIVITY ADJUSTMENT proce-
dure.

Disconnect the cartridge machine primary power.
Remove the logic circuit board and the top-panel.

Insert the 50-pin extender circuit board into the logic module receptacle and connect the
logic module to the extender circuit board.

Refer to Figure 5-10 and connect a frequency counter test probe to U10 pin 4.
Apply power to the cartridge machine.

Refer to Figure 5-10 and adjust FSK FREQ control R45 until the frequency counter indi-
cates 3.25 kHz.

Insert a pre-recorded FSK encoded tape into the deck and initiate playback operation.
Refer to Figure 3-1 and ensure the DATA indicator is illuminated.

Disconnect the cartridge machine primary power.

Remove all test equipment and replace the logic circuit board and the top—panel.
MOTOR AND SOLENOID ADJUSTMENTS.

MOTOR DRIVE-PULSE ADJUSTMENT. Motor control potentiometer R16 on the motor
control circuit board calibrates the duty cycle of the motor drive—pulse, Adjustment of the
motor control circuit is not required unless replacement components are installed in the
circuit or the complete motor control circuit board is replaced. The motor drive—pulse cir-
cuit is adjusted as follows.

ﬂ
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5177,
5-178.
5-179.

5-180.
5-181.

5-182.

5-183.
5-184,

5-185.

.

Procedure. To adjust the motor drive-pulse, proceed as follows:
Disconnect the cartridge machine primary power.

Refer to Figure 5-9A and connect an oscilloscope test probe to TP1 on the motor control
circuit board. Adjust the oscilloscope as follows:

A, Input: 1 Meg Ohm
B. Mode: Triggered
C. Vertical Sensitivity: 1V/Div
D. Horizontal Rate: 0.5 ms/Div

Apply power to the cartridge machine.

Momentarily depress the STOP switch/indicator to operate the unit to the motor mainte-
nance mode. The motor will operate for approximately 90 seconds.

Refer to Figure 5-9A and adjust motor drive~pulse control R16 until the front-panel SVO
indicator just illuminates, then adjust R16 to extinguish the SVO indicator and to produce
the oscilloscope waveform presented in Figure 5-11.

Disconnect the cartridge machine primary power.
Remove the test equipment.

SOLENOID CURRENT ADJUSTMENT. Solenoid control R9 on the power supply circuit
board adjusts the solenoid current. Solenoid current adjustment is not required unless
replacement components are installed in the circuit or the complete power supply circuit
board is replaced. The solenoid control eircuit is adjusted as follows.
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FIGURE 5-11. MOTOR DRIVE-PULSE DUTY CYCLE
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5-186.
5-187.

5-188.

5-189.
5-190.
5~191.
5-192,
5-193.
5-194.
5-195,

5-196.
5-197,
5-198,

5-199.

5-200.
5-201.

5-202.

5-203.

5-204.

5-205.

5-206.
5-207.
5-208.
5-209.

Procedure. To adjust the solenoid current, proceed as follows:

Disconnect the cartridge machine primary power. Remove the top—panel and allow the
solenoid to cocl to room temperature.

Refer to Figure 5-9C and connect a voltmeter between test points TP5 (SOL) and TP4
(GND).

Apply power to the cartridge machine.

Insert a blank tape into the deck and initiate deck operation.

Refer to Figure 5-9C and adjust solenoid control R9 until the voltmeter indicates +12V de.
Disconnect the cartridge machine primary power.

Remove the test equipment and replace the top-panel.

RECORD ADJUSTMENTS.

DIGITAL-TO~ANALOG CONVERTER ALIGNMENT. Potentiometer R22 on the CPU
module calibrates the Digital-to—Analog converter. Calibration of the digital-to—analog
converter is not required unless replacement components are installed in the circuit or the
complete CPU module is replaced. The analog—to—digital converter is calibrated as follows.

Procedure. To calibrate the digital-to—-analog converter, proceed as follows:
Disconnect the cartridge machine primary power and remove the CPU module.

Insert the 60-pin extender circuit board assembly into the CPU module receptacle and
connect the CPU module to the extender circuit board.

Refer to Figure 5-12 and connect the voltmeter to digital-to—analog converter calibration
test point TPL1.

Apply power to the cartridge machine.

Operate the rear-panel MAN/NORM/LRN switch on the CPU module to MAN and insert
a bulk erased tape cartridge into the deck.

Configure the unit to the Analog-to-Digital converter alignment mode by operating the
FCTN switch until the tape time/function display indicates 0000,

Refer to Figure 5-12 and adjust D/A converter calibration control R22 until the voltmeter
indicates +5.0 volts de.

Disconnect power from the cartridge machine, remove the test equipment, and replace the
CPU module.

ANALOG-TO-DIGITAL CONVERTER CALIBRATION. Left channel calibration control
R12 and right channel calibration control R17 on the CPU module align the record/play-
back unit analog—to—digital converter. Calibration of the analog—to—digital converter is not
required unless replacement components are installed in the ecircuit, the complete CPU
module is replaced, or the playback reference level is changed. The analog—to—digital con-
verter is calibrated as follows.

Procedure. To calibrate the analog—to—digital converter, proceed as follows:
Operate the rear—panel power switch to On.

Operate the rear—panel MAN/NORM/LRN switch on the CPU module to MAN.
Select a normal (160 nWb/m) or elevated (250 nWh/m) level reproduce alignment tape for

the calibration procedure as directed by the type of tapes in the station library, Insert the
reproduce alignment tape into the unit.
5-19 | =E ERE
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FIGURE 5-12. RECORD/PLAYBACK UNIT INTERNAL RECORD CONTROLS

5-210.  Configure the unit to the Analog—to-Digital converter alignment mode by operating the
FCTN switch until the tape time/function display indicates 0000.

5-211.  Reproduce the alignment tape 1 kHz operating level tone.

5-212.  Refer to Figure 5-13 and adjust L A/D control R12 until the the first and second digits of
the tape time/function display indicate 32__,

5-213.  Repeat the procedure for the right channel. Refer to Figure 5-13 and adjust the right
channel with R A/D control R17 until the third and fourth digits of the tape time/function
display indicate __32.

5-214. Remove the reproduce alignment tape and operate the rear-panel MAN/NORM/LRN
switch to the desired position.

5-215. DISTORTION ADJUSTMENT. Record gain distortion control R65 and record equalization
distortion control R90 on the record preamplifier module nulls the audio circuitry total-
harmonic—distortion. Distortion adjustment is not required unless VCA modules U6, U7,
U12, or U13 are replaced or the complete record preamplifier module is replaced. The
audio circuitry distortion is nulled as follows.

5-216. Procedure. To null the audio circuitry distortion, proceed as follows:
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FIGURE 5-13. RECORD/PLAYBACK UNIT RECORD CONTROLS

Disconnect the cartridge machine primary power and remove the record preamplifier mod-
ule.

Insert the 50-pin extender circuit board assembly into the record preamplifier module re-

ceptacle and connect the record preamplifier module to the extender cireuit board.

5-219,

Connect the audio signal generator to the LEFT and RIGHT channel inputs on the record

preamplifier module.

5-220.

Null the record gain distortion as follows:

. Refer to Figure 5~12 and connect the audio analyzer between left channel record

gain distortion test point TP1 on the record preamplifier module and chassis
ground.

. Apply power to the cartridge machine.
. Adjust the audio generator for a 1 kHz output at a level to illuminate the LEFT

REC LEVEL and RIGHT REC LEVEL indicators.

. Refer to Figure 5-12 and adjust record gain distortion control R65 for a minimum

audio analyzer indication.

. Refer to Figure 5-12 and connect the audio analyzer between right channel record

gain distortion test point TP2 on the record preamplifier module and chassis
ground.

L}
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5-221.
5-222,

5-223.
5-224.
5-225,

5-226.
5-2217.
5-228.

5-229.
5-230.

5-231.
5-232.
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F. Ensure the analyzer indication is less than 0.26%. If the analyzer indication is
greater than 0.25%, refer to Figure 5-12 and adjust record gain distortion control
R65 for a minimum audio analyzer indication, Repeat the procedure and ensure
the left and right channel distortion is less than 0.25%.

Disconnect the cartridge machine primary power.
Null the record equalization distortion as follows:

A. Refer to Figure 5-12 and connect the audio analyzer between left channel record
equalization distortion test point TP3 on the record preamplifier module and chas-—-
sis ground.

B. Apply power to the cartridge machine.

C. Adjust the audio generator for a 12.5 kHz output at a level to illuminate the LEFT
REC LEVEL and RIGHT REC LEVEL indicators.

D. Refer to Figure 5-12 and adjust record equalization distortion control R90 for a
minimum audio analyzer indication.

E. Refer to Figure 5-12 and connect the audio analyzer between right channel record
equalization test point TP4 on the record preamplifier module and chassis ground.

F. Ensure the analyzer indication is less than 0.25%. If the analyzer indication is
greater than 0.25%, refer to Figure 5-12 and adjust record equalization distortion
control R90 for a minimum audio analyzer indication.

(G. Repeat the procedure and ensure both the left and right channel distortion is
less than 0.25%.

Disconnect the cartridge machine primary power,

Remove all test equipment and replace the record preamplifier module.

RECORD LOW FREQUENCY EQUALIZATION. Left channel low frequency equalization
control R47 and right channel low frequenecy equalization control R48 adjust the audic
equalization, Adjustment of the equalization circuitry is not required unless replacement
compenents are installed in the circuit or the complete record preamplifier module is re-
placed. The record low frequency equalization is adjusted as follows.

Procedure. To adjust the record low frequency equalization, proceed as follows.
Disconnect the cartridge machine primary power.

Connect the external VU meter to the LEFT channel audio output on the audio module.

Apply power to the cartridge machine.

Configure the unit internal test oscillator to generate a 50 Hz tone as follows:
A. Operate the rear—panel MAN/NORM/LRN switch on the CPU module to MAN.
B. Operate the FCTN switch until the tape time/function display indicates ~ OFF.

C. Operate the UP and DN switches as required until the tape time/function display
indicates ~ 50.

Operate the unit to the record mode and begin recording the 50 Hz tone.

Refer to Figure 5—13 and adjust LEFT REC LF EQL control R47 for the unit playback
output level as indicated by the external VU meter.
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5-233.

5-234.
5-235.

5-236.
5-237.
5-238.

5-239.

5-240.
5-241.
5-242.
5-243.

5-244.

5-245.

5-246.
5-247.
5-248.

5-249.

5-250.

5-261.
5-252.
5-253.

Refer to Figure 5-13 and adjust RIGHT REC LF EQL control R48 for the unit playback
output level as indieated by the external VU meter.

Disconnect power from the cartridge machine and remove all test equipment.

CUE BIAS LEVEL ADJUSTMENT. Potentiometer R30 on the record bias module adjusts
the cue bias level. Adjustment of the cue bias is not required unless replacement compo-
nents are installed in the circuit or the complete record bias module is replaced. The cue
bias level is adjusted as follows.

Procedure. To adjust the cue bias level, proceed as follows:
Disconnect the cartridge machine primary power.

Refer to Figure 2-7 in SECTION II, INSTALLATION and perform the following:

A. Activate the cue bias by connecting a jumper between pin 4 and pin 8 on record
remote control receptacle J802,

B. Connect the audio signal generator to remote control receptacle J802 pin 10.

Refer to Figure 2-6 in SECTION II, INSTALLATION and connect the oscilloscope to the
cue channel audio output on playback remote control receptacle J308.

Apply power to the cartridge machine.
Adjust the audio generator for a 1 kHz output at —10 dBm.
Operate the unit in the playback mode and begin recording the 1 kHz cue tone.

Refer to Figure 5-13 and adjust CUE BIAS level control R30 for a maximum peak—to—
peak 1 kHz waveform without distortion.

Disconnect power from the cartridge machine, remove all test equipment, and remove the
Jjumper from record remote control receptacle J802.

FSK/EXTERNAL CUE AUDIO LEVEL ADJUSTMENT. Potentiometer R16 on the record bias
module controls the FSK and external cue audio level. The FSK/cue audio level control
will require adjustment only when the external FSK/cue audio source is changed. The
FSK/external cue audio level is adjusted as follows.

Procedure. To adjust the FSK/external cue audio level, proceed as follows:
Disconnect the cartridge machine primary power.

Refer to Figure 2-7 in SECTION II, INSTALLATION and perform the following:

A, Activate the cue bias by connecting a jumper between pin 4 and pin 8 on remote
control receptacle JS02.

B. Connect the audio signal generator to remote control receptacle J802 pin 10.

Refer to Figure 2-6 in SECTION II, INSTALLATION and connect the external VU meter
to the cue channel audio output on playback remote control receptacle J308.

Apply power to the cartridge machine and insert a bulk erased tape cartridge into the
deck.

Adjust the audio generator for a 1 kHz output at —10 dBm.
Operate the unit in the playback mode and begin recording the 1 kHz cue tone.

Refer to Figure 5-13 and adjust FSK/CUE level control R16 for a =10 dBm external VU
meter indication.
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5-254.

Disconnect power from the cartridge machine, remove all test equipment, and remove the
jumper from record remote control receptacle J802.

5-255. CUE TONE RECORD LEVEL ADJUSTMENTS. Primary cue tone control R53, secondary
cue tone control R63, and tertiary cue tone control R54 adjust the individual cue tone re-
cord levels. Adjustment of the cue tone levels is not required unless replacement compo-
nents are installed in the cireuit or the complete record bias module is replaced. The cue
tone record levels are adjusted as follows.

5-256. 1 kHz Cue Tone Record Level Adjustment. To adjust the 1 kHz cue tone level, proceed as
follows:

5-257. Measure the NAB 1 kHz cue tone level standard as follows:

A. Disconnect the cartridge machine primary power.

B. Refer to Figure 2-6 in SECTION II, INSTALLATION and connect the oscilloscope
to the cue channel audio output on playback remote control receptacle J308.

C. Apply power to the cartridge machine,

D. Insert the NAB 1 kHz cue tone reference level test tape into the deck.

E. Reproduce the 1 kHz cue tone and record the peak—to—peak voltage indication

F. Terminate reproduce operations and remove the NAB cue tone test tape.

5-258. Insert a bulk erased tape cartridge into the deck and operate the unit in the playback
mode.

5-259.  Continuously depress and release the PRI switch/indicator and observe the oscilloscope
indication.

6-260. Refer to Figure 5-13 and adjust 1K cue tone level control R53 for the recorded NAB stan-
dard level.

5-261. Disconnect the cartridge machine primary power and remove all test equipment.

5-262. 150 Hz Cue Tone Record Level Adjustment. To adjust the 150 Hz cue tone level, proceed
as follows:

5-263. Measure the NAB 150 Hz cue tone level standard by performing the level measurement
procedure described in the 1 kHz Cue Tone Record Level Adjustment procedure. Re-
cord the peak—to—peak voltage indication

5-264. Insert a bulk erased tape cartridge into the deck and operate the unit in the playback
mode.

6-265. Continucusly depress the SEC switch and observe the oscillo—scope indication.

5-266. Refer to Figure 5-13 and adjust 150 Hz cue tone level control R63 for the recorded NAB
standard level.

65-267. Disconnect the cartridge machine primary power and remove all test equipment.

5-268. 8 kHz Cue Tone Record Level Adjusiment. To adjust the 8 kHz cue tone level, proceed as
follows:

5-269. Measure the NAB 8 kHz cue tone level standard by performing the level measurement
procedure described in the 1 kHz Cue Tone Record Level Adjustment procedure. Re-
cord the peak—to-peak voltage indication
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5-270.

5-271.
5-272.

5-273.
5-274.

5-275.

5-276.

5-277.
5-278.
5-279.

5-280.

5-281,

5-282.

5-283.

5-284.

5-285.

5~-286.

5-287.

5-288.
5-289.

5-290.

5-291.

5-292,

Insert a bulk erased tape cartridge into the deck and operate the unit in the playback
modae.

Continuously depress the TER switch and observe the oscilloscope indication.

Refer to Figure 5-13 and adjust 8 kHz cue tone level control R54 for the recorded NAB
standard level.

Disconnect the cartridge machine primary power and remove all test equipment.

METER CALIBRATION. Potentiometers R88 through R93 and R111 calibrate the PT-90
record/playback unit front-panel VU meter. Calibration of the meter circuitry is not re-
quired unless replacement components are installed in the circuit or the complete record
bias module is replaced. The front—panel VU meter is calibrated as follows.

Playback Meter Calibrations. To calibrate the playback VU meter parameters, proceed as
follows:

Refer to the OUTPUT LEVEL ADJUSTMENT procedure in the preceding text and cali-
brate the cartridge machine for the desired output level.

Disconnect the cartridge machine primary power.
Connect the external VU meter to the LEFT channel audio output on the audio module.

Insert the 50--pin extender circuit board assembly into the record bias module receptacle
and connect the record bias module to the extender circuit board.

Apply power to the cartridge machine.
Insert the reproduce alignment test tape into the deck and reproduce the 1 kHz tone.

Refer to Figure 5-12 and adjust left channel playback meter calibration contrel R88 until
the front—panel VU meter left channel display is equal to the output level indicated on the
external VU meter.

Disconnect the cartridge machine primary power and connect the external VU meter to the
RIGHT channel output on the audio module.

Apply power to the cartridge machine and reproduce the 1 kHz test tone.

Refer to Figure 5-12 and adjust right channel playback meter calibration control R92 until
the front—panel VU meter right channel display is equal to the output level indicated on
the external VU meter.

Operate the STOP switch/indicator to illuminate the switch/indicator.

Insert the NAB 1 kHz cue tone reference level tape into the deck and reproduce the 1 kHz
tone.

Operate the MTR switch/indicator to illuminate the switch/indicator.

Refer to Figure 512 and adjust cue channel playback meter calibration control R90 until
the front—panel VU meter left channel display indicates 0 dB.

Disconnect the cartridge machine primary power, replace the record bias module, and re-
move all test equipment.

Record Meter Calibrations. To calibrate the record VU meter parameters, proceed as fol-
lows:

Disconnect the cartridge machine primary power,
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5-293. Connect the external VU meter to the LEFT channel audio output on the audic module.

5-294.  Insert the 50-pin extender circuit board assembly into the record bias module receptacle
and connect the record bias module to the extender circuit board.

6-295.  Refer to Figure 5-12 and program the meter circuitry for record monitoring by Tremoving
record meter program jumper J702.

5-296. Connect the audio signal generator to the LEFT channel audie input on the audio module,

5-297.  Apply power to the cartridge machine.

5-298.  Operate the rear-panel MAN/NORM/LRN switch on the CPU module to MAN.

5-299.  Operate the FCTN and EXEC switches until the tape time/function display indicates
FL__.

5-300.  Adjust the audio signal generator for a 1 kHz output at 0 dBm,

5-301.  Insert a bulk erased tape into the deck and operate the unit to begin recording the 1 kHz
tone,

5-302.  Operate the UP and DN switches as required to obtain an external VU meter indication
equal to the playback audio level.

6-303.  Refer to Figure 5-12 and adjust left channel record meter calibration control R89 until the
front—panel VU meter left channel display is equal to the output level indicated on the ox-
ternal VU meter.

5-304.  Repeat the procedure for the right channel. Adjust the right channel using right channel
record meter calibration control R93 (refer to Figure 5-12).

5-305. Disconnect the cartridge machine primary power.

5-306.  Refer to Figure 5-12 and remove jumper J702 on the record hias module.

5-307.  Operate the MTR switch/indicator to illuminate the switech/indicator.

5-308. Insert a bulk erased tape cartridge into the deck and operate the unit in the record mode.

5-309.  Continuously depress and release the PRI switch/indicator and observe the front—panel
VU meter left channel indication.

5-310.  Refer to Figure 5-12 and adjust cue channel record meter calibration control R91 for a 0
dB left channel VU meter indication.

5--311.  Disconnect the cartridge machine primary power, replace the record bias module, and re-
move all the test equipment,

6-312. Record Bias Meter Cdlibration. To calibrate the record bias meter parameter, proceed as
follows:

6-313. Disconnect the cartridge machine primary power.

5-314,  Insert the 50-pin extender circuit board assembly into the record bias module receptacle
and coennect the record bias module to the extender circuit board.

5-315.  Apply power to the cartridge machine and operate the rear—panel MAN/NORM/LRN
switch on the CPU module to LRN,

5-316. Insert a bulk erased tape cartridge into the deck and operate the unit in the LRN mode to
establish a set of record compensation characteristics (refer to SECTION I1I, OPERA-
TION).
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5-317.

5-318.
5-319.

5-320.

5-321.
5-322.

5-323.

5-324.

5-325,
5-326.
5-327.

5-328.

5-329.

6-330.
5-331.
5-332.

5-333.
5-334,
5-335.
5-336.
5-337.

When LRN mode operation is complete, operate the REC and START switch/indicators to
illuminate the switch/indicators.

Operate the MTR switch/indicator to illuminate the switch/indicator.

Refer to Figure 5-12 and adjust bias meter calibration control R111 for a 0 dB right chan-
nel VU meter indication.

Disconnect the cartridge machine primary power, replace the record bias module, and op-
erate the MAN/NORM/LRN switch to the desired position.

MECHANICAL PARTS REPLACEMENT PROCEDURES.

The following text provides mechanical parts replacement procedures. The procedures are
presented in the following order.

A. Pressure Roller Replacement.
B. Head Replacement.
C. Motor Replacement.

The following equipment is required for the replacement procedures. Refer to the list as
required for each procedure.

EQUIPMENT
A. No. 1 Phillips Serewdriver, 4 Inch (10,2 em) Blade.
B. Needle-nose pliers.
C. Allen Wrenches (supplied with the cartridge machine).
PRESSURE ROLLER REPLACEMENT PROCEDURE. To replace a cartridge deck pressure

roller, proceed as follows:
Disconnect the cartridge machine primary power.
Refer to Figure 5-1 and manually retract the solenoid plunger.

Remove the pressure roller E-ring, the pressure roller, and the nylon washers (refer to
Figure 5-1).

Refer to Figure 5-1 and replace the washers, the pressure roller, and the pressurs roller
E-ring.

Check the pressure roller indentation by performing the PRESSURE ROLLER INDENTA-
TION ADJUSTMENT procedure.

HEAD REPLACEMENT. To replace a tape head, proceed as follows:
Disconnect the cartridge machine primary power.

Loosen the head assembly mounting serews (refer to Figure 5-6) and remove the entire
head assembly from the cartridge deck.

Refer to Figure 5-6 and loosen the defective tape head mounting screw.

Remove the defective head from the head assembly and disconnect the head leads.

Refer to Figure 5-14 and connect the head leads to the replacement head.

Firmly seat the replacement head into the head assembly and secure the mounting screw.

Replace the head assembly and secure the mounting screws.
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5-338,

5-339.

5-340.
5-341.
5-342.
5-343.

5-344.

MONOPHONIC PLAYBACK/RECORD HEAD

FRONT VIEW REAR VIEW
RED _~ ORANGE
[P
S
BLACK WHITE

STEREOPHONIC PLAYBACK/RECORD HEAD

FRONT VIEW REAR VIEW
RED
- YELLOW

(.21 BLACK

PROGRAM TRACK (MONO)

CUE TRACK

LEFT PROGRAM TRACK (STEREO)
RIGHT PROGRAM TRACK (STERED)

AT}

Do

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

| 597-9000-41
FIGURE 5-14. TAPE HEAD CONFIGURATIONS

Align the head by performing all the HEAD ADJUSTMENTS and associated ELECTRI-
CAL ADJUSTMENT procedures.

MOTOR REPLACEMENT. To replace the cartridge machine motor, proceed as follows:
Disconnect the cartridge machine primary power.

Remove the cartridge machine top—panel and bottom—panel.

Place the cartridge machine on a side—panel.

Refer to the cartridge machine final assembly diagram in SECTION VII, DRAWINGS and
disconnect motor power supply connector P601 from the motor control board (located near
the motor).

Refer to Figure 5-2 and locate the motor mounting serews. While supporting the motor,
remove the moter mounting screws and carefully remove the motor from the cartridge ma-
chine chassis.

CAUTION EXERCISE CARE WHEN HANDLING THE CARTRIDGE
MACHINE MOTOR TO AVOID DAMAGING THE BEAR.-

CAUTION INGS. NEVER HANDLE THE MOTOR BY THE CAP-
STAN SHAFT.

5-345.  Carefully insert the new motor into the cartridge machine chassis and replace the motor
mounting serews. Do not tighten the motor mounting serews at this time.
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5-346. Reconnect motor power supply connector P601 to the motor control circuit board.

5-347.  Align the motor by performing the MOTOR ALIGNMENT PROCEDURE and PRESSURE
ROLLER INDENTATION ADJUSTMENT procedures described in the preceding text.

5-348. Replace the cartridge machine top—panel and bottom-panel.
5-349. TROUBLESHOOTING.

5-350. Low voltages are used throughout the PT-90 series cartridge machine playback and con-
trol circuitry. The power supply cireuit board assembly contains primary ac line voltage.
Therefore, do not perform any maintenance or troubleshooting procedures on the power
supply circuit board with power energized. Troubleshooting with power energized is al-
ways considered hazardous and caution should be observed. Good judgment, care, and
common sense must be practiced to prevent accidents.

5-351.  The troubleshooting philosophy for the PT-90 series cartridge machines consists of isolat-
ing a problem to a specific circuit board. The problem may be isolated by referencing the
following information and Tables 5~1 and 5-2 which present the PT-90 series cartridge
machine troubleshooting.

TABLE 5-1. PT-90 CARTRIDGE MACHINE PLAYBACK OPERATION
TROUBLESHOOTING (Sheet 1 of 2)

SYMPTOM DEFECT
NO MOTOR OPERATION 1. Check the cartridge deck status switch.
2. Refer to Table 5-3 and troubleshoot the logic
module.

3. Refer to Figure 515 and troubleshoot the
motor control eircuit board.

4. Check the cartridge machine motor,

NO DECK START OPERATION 1. Check front panel start switch/indicator S1.
2. Refer to Table 5-3 and troubleshoot the logic
module.

3. Check integrated circuit IC~1 on the car-
tridge machine rear panel,

4, Check transistors Q1 and Q2 on the power

supply module,
5. Check the deck solenoid.
NO DECK TERMINATION, MANUAL 1. Check front panel stop switch/indicator S2.
- 2.  Refer to Table 5-3 and troubleshoot the logic
module,
NO FAST FORWARD OPERATION 1.  Check front panel fast forward switch/indica-]
tor 83.
2. Refer to table 5-3 and troubleshoot the logic
module.
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TABLE 5-1. PT-90 CARTRIDGE MACHINE PLAYBACK OPERATION

TROUBLESHOOQOTING (Sheet 2 of 2)
SYMPTOM DEFECT
NO AUDIO OUTPUT 1. Refer to Figure 5-16 and troubleshoot the
audio module.
NO INTERNAL OPERATIONS 1. Refer to Table 5-3 and troubleshoot the

(EXAMPLE: EOM, MUTE, CUE TONE
ETC.)

NO PHASE CORRECTION DISPLAY
OPERATION

NO TAPE TIME DISPLAY
OPERATION

logic module.

Check integrated circuit U3B on the audio
module.

Check integrated circuits Ul and DS7 on the
front panel display circuit board.

Refer to Table 5-3 and troubleshoot the
logic module.

Check integrated circuits U2 and DS8 on the
front panel display circuit board,

TABLE 5-2. PT-90 CARTRIDGE MACHINE RECORD OPERATION TROUBLESHOOTING

CUE TONE RECORD OPERATION -

NO TERTIARY CUE TONE RECORD
~ OPERATION

NO PLAYBACK/RECORD METER
OPERATION

NO CUE RECORD/PLAYBACK METER
OPERATION

NO BIAS METER OPERATION

2.
Refer to Figure 5-20.

(Sheet 1 of 2)
SYMPTOM DEFECT
NO RECORD AUDIO Refer to Figure 5-17.
NO PRIMARY/SECONDARY 1. Primary Cue Tone:

Check switch 54 on the front panel cireuit
board.

Secondary Cue Tone:
Check switch S1 on the front panel circuit
board.

Refer to Figure 5-18.

Check switch S2 on the front panel cireuit
board.

Refer to Figure 5-19.

Refer to Figure 5-21,

Refer to Figure 5-22.
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TABLE 5-2. PT-90 CARTRIDGE MACHINE RECORD OPERATION TROUBLESHOOTING
(Sheet 2 of 2)

SYMPTOM

DEFECT

NO 50 Hz TO 8 kHz TEST TONE
OPERATION

NO 12 kHz TO 16 kHz TEST
TONE OPERATION

NO FSK ENCODING OPERATION
NO RECORD MODE OPERATION

PLAYBACK MODE FUNCTIONS
OPERATIONAL - NO RECORD
FUNCTIONS

NO REMOTE CONTROL OPERATION

RANDOM OR SCRAMBLED DISPLAY
OF INFORMATION ON THE TAPE
TIME/FUNCTION DISPLAY

1
2.

Refer to Figure 5-23.

Refer to Figure 5-24.

Refer to Figure 5-25.

Check record switch S4.

Check integrated circuits Ul, U2, and U4
on the CPU module.

Reset the microprocessor.

Check integrated circuits U1l and U3 on
the CPU module.

Check integrated cireuit Ul on the CPU module.
Check integrated circuit U8 on the CPU module.

TABLE 5-3. LOGIC MODULE TROUBLESHOOTING.
(Sheetl of 2)

SYMPTOM DEFECT
NO MOTOR OPERATION Check integrated circuits Ul16A and U17A.
2, Check integrated cirenit U12A,
NO BECK START OPERATION Check for a HIGH at motor—at—speed status
line P301 pin 14.
2. Check for a LOW at motor over—current
status line P301 pin 15,
3. Check integrated circuits U25A, U19A, and
U17B.
NO DECK TERMINATION, MANUAL 1. Check integrated eircuits U21B and U25A.
NO DECK TERMINATION, FRIMARY 1. Ensure jumper J314 is installed in position
CUE TONE 1-2.
2. Check integrated circuits U20C, U21B, and
Ul12C,
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TABLE 5-3. LOGIC MODULE TROUBLESHOOTING.
(Sheet 2 of 2)

SYMPTOM

DEFECT

Check for a LOW at primary cue tone defeat
control line P301 pin 7.

NO FAST FORWARD OPERATION 1. Check integrated circuits U23A and 122D,
NO EOM OPERATION 1.  Ensure jumper J305 is installed for the cor—
rect cue tone.
2. Check integrated circuits U13A, U23B, and
U22B.
NO MUTE OPERATION 1. Check integrated circuits U25C andU21D,
TAPE TIME DISPLAY CONTROL 1. Ensure jumper J306 is installed in the
PROBLEMS (EXAMPLE: RESET, correct position for the desired operation.
FREEZE ETC.)
2. Ensure jumper J309 is installed in the ap-
propriate position for the desired operation.
Check P301 pin 43 for one Hz pulses.
4. Check integrated cireuit U16F,
NO CUE TONE OPERATION {INCLUDES Ensure jumper W3 is installed in the
PRIMARY, SECONDARY, TERTIARY, appropriate position.
AND FSK.)
2. Check integrated circuit U1,
NO INDIVIDUAL PRIMARY, 1. Check cue filter hybrid H310 at the defective
SECONDARY, OR TERTIARY CUE cue tone output.
TONE OPERATION
Cue Tone Pin
Primary 19
Secondary 21
Tertiary 1i
2. Check defective cue tone detector.
Cue Tone Detector
Primary via2C
Secondary U12D
Tertiary U128
NO FSK OUTPUT Check cue filter hybrid H310 at pin 13.
2. Check integrated circuits U10 and U11.
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NO
AUDIO
OUTPUT.

IS AUDIO
PRESENT AT
Us PIN 17

NO

YES

IS AUDIO
PRESENT AT
Uio PIN 77

DEFECTIVE
UBA. UGB,
U7A OR U7B.

NO |

YES

|

IS AUDIO
PRESENT AT
U4 PIN 37

01,04 OR G3.

DEFECTIVE

NO

]

YES

I

IS AUBIO

PRESENT AT
PHASE CORRECTOR
PC-2 PIN 137

DEFECTIVE
UI0A, Ul
OR U108,

NO

l

YES

!

IS AUDIO
PRESENT AT
Ut PING?

DEFECTIVE
U4,

NO

YES

-

IS AUDIO
PRESENT AT
Ut PIN 37

DEFECTIVE
PC-2.

NDO |

YES

DEFECTIVE
REPRODUCE

HEAD.,

DEFECTIVE
Ut.

NOTES:

1.

THE TROUBLESHOOTING INFORMATION
PRESENTED IS FOR A STEREQ PT-80
REPRODUCE CARTRIDGE MACHINE
OPERATED WITH PHASE CORRECTION
CIRCUITRY ENABLED.

THE LEFT AND RIGHT CHANNEL
AUDIO CIRCUITS ARE IDENTICAL.
THEREFORE, ONLY LEFT CHANNEL
TROUBLESHOOTING INFORMATION

IS PRESENTED.

ALL COMPONENTS ARE LOCATED

ON THE AUDIO CIRCUIT BOARD
UNLESS OTHERWISE SPECIFIED.

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-9000-14

FIGURE 5-16. TROUBLESHOOTING TREE, NO AUDIC OUTPUT
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POWER BEFORE REMOVING OR INSERTING PRINTED
WARNING CIRCUIT BOARDS OR REPLACING ANY COMPO-
NENTS.

5 4 WARNING DISCONNECT ALL CARTRIDGE MACHINE PRIMARY

CAUTION INADVERTENT CONTACT BETWEEN ADJACENT COM-
PONENTS OR CIRCUIT BOARDS WITH TEST EQUIP-

CAUTION MENT MAY CAUSE SERIOUS DAMAGE TO THE CAR-
TRIDGE MACHINE.

5-352.  Once trouble is isolated and power is totally deenergized, refer to the schematic diagrams
and the theory of operation to assist in problem resolution. The defective component may
be repaired locally or the entire device may be returned to Broadcast Electronics Inc. for
repair or replacement.

WARNING DISCONNECT POWER BEFORE REMOVING OR RE-
PLACING CIRCUIT BOARDS OR COMPONENTS.
WARNING

CAUTION WHEN REPLACING A COMPONENT MOUNTED ON A
HEAT-SINK, ENSURE A THIN FILM OF A ZINC-BASED

CAUTION HEAT-SINK COMPOUND IS USED TO ASSURE GOOD
HEAT DISSIPATION.

5-353. COMPONENT REPLACEMENT. The circuit boards used in the PT-90 cartridge machines
are double—sided with plated-through holes. Due to the plated—through hole design, sol-
der fills the holes by capillary action. This condition requires that defective components be
removed carefully to avoid damage to the eireunit board.

5--354.  On all circuit boards, the adhesion between the copper trace and the circuit board fails at
almost the same temperature as solder melts. A circuit board trace can be destroyed by
excessive heat or lateral movement during soldering. Use of a small soldering iron with
steady pressure is required for circuit board repairs.

5-355. Toremove a soldered component from a circuit board, cut the leads from the body of the
defective component while the device is still soldered to the board. Grip a component lead
with needle—nose pliers. Touch the soldering iron to the lead at the solder connection on
the circuit side of the board. When the solder begins to melt, push the lead through the
back side of the board and cut off the clinched end of the lead. Each lead may now be
heated independently and pulled out of each hole. The holes may be cleared by careful re—
heating with a low wattage iron and removing the residual solder with a soldering vacuum
tool.

5-356. Install the new component and apply solder from the cireuit side of the board. If no dam-
age has been incurred to the plated—through holes, soldering of the component side of the
board will not be required.
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=l ELECTROMNICS NG 544

WARNING: DISCONNECT PRIMARY POWER BEFORE SERVICING



x
o

5-3b7.

5-358.

5-359,

WARNING

WARNING

WARNING
WARNING

MOST SOLVENTS WHICH REMOVE ROSIN FLUX ARE
VOLATILE AND TOXIC BY NATURE AND SHOULD BE
USED ONLY IN SMALL AMOUNTS IN A WELL VENTI.
LATED AREA AWAY FROM FLAME, CIGARETTES, AND
HOT SOLDERING IRONS.

OBSERVE THE MANUFACTURERS CAUTIONARY IN-
STRUCTIONS.

After soldering, remove residual flux with a suitable solvent. Rubbing alcohol is highly
diluted and is not effective.

The board should be checked to ensure the flux has been completely removed. Rosin flux
is not normally corrosive, however in time, the flux will absorb enough moisture to become
conductive and create problems,

INTEGRATED CIRCUITS. Special care should be exercised with integrated circuits. Each
integrated circuit must be installed by matching the integrated circuit notch with the
notch on the socket. Do not attempt to remove an integrated circuit from a socket with
your fingers. Use an integrated circuit puller to lightly pry the component from the socket.

L]
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SECTION Vi

PARTS LISTS
6-1. INTRODUCTION.
6-2. This section provides deseriptions and part numbers of electrical components, assemblies,
and selected mechanieal parts required for maintenance of the Broadcast Electronics
PT-90 series cartridge machines. Each table entry in this section is indexed by reference
designators appearing on the applicable schematic diagram.
TABLE 6-1. REPLACEABLE PARTS LIST INDEX
TABLE TITLE PART NO. PAGE
6-2. PT-90 PLAYBACK FINAL ASSEMBLIES -900-9000-000, 6-2
900-9002-000
6-3 PT-90 RECORD/PLAYBACK FINAL ASSEMBLIES 900-9003-000, 6-2
: 900-9003-300
6—4 PT-90 PLAYBACK ACCESSORY KIT 950-0081 6-3
6-5 PT-90 RECORD/PLAYBACK ACCESSORY KIT 950-0082 6-4
6-6 PT-90 PLAYBACK BASIC ASSEMBLY 950-9000 64
6-7 PT-90 HEAD BOX ASSEMBLY 950~-0302 6—4
6-8 PLAYBACK DECK ASSEMBLY 950-0300-004 6-5
6--9 RECORD/PLAYBACK DECK ASSEMBLY 950-0300-005 6-5
6-10 SOLENOID ASSEMBLY 950-0303-001 66
6-11 REFLECTIVE SENSOR 950-0306 6-6
6-12 MONOPHONIC/STEREOPHONIC PLAYBACK AUDIO 9500033, 6-6
MODULE ASSEMBLIES 950-0034
6-13 LOGIC MODULE ASSEMBLY 9500035 6-11
6-14 PT-90 RECORD PRE-AMPLIFIER MODULAR 950-0104 6--16
ASSEMBLY
615 POWER SUPPLY MODULE ASSEMBLY 950-0032-001  6-20
616 PT-90 CPU MODULE ASSEMEBLY 950-0101 6-21
6-17 PT-20 RECORD BIAS MODULE ASSEMBLY 950--0102 6-23
6-18 PLAYBACK MOTHERBOARD ASSEMBLY 910-9006 6-28
6-19 RECORD/PLAYBACK MOTHERBOARD ASSEMBLY 910-9013 6-28
6-20 PT-90 FRONT PANEL STATUS CIRCUIT BOARD 910-92003-1 6-29
ASSEMBLY
6-21 PT-90 RECORD/PLAYBACK FRONT PANEL 910-9011 6-30
CIRCUIT BOARD ASSEMBLY
6-22 MOTOR CONTROL CIRCUIT BOARD ASSEMBLY 910-9005 6-31
6-23 PT-90 MOTOR ASSEMBLY 950-0037 6-34
6-24 PT-90 PLAYBACK CABLE ASSEMBLY 940-0030 6-34
6-25 PT-90 RECORD/PLAYBACK CABLE ASSEMEBLY 940-0032 6-35

I=E|
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TABLE 6-2. PT-90 PLAYBACK FINAL ASSEMBLIES - 900-8000-000, 900--2002-000

REF. DES. DESCRIPTION PART NO. QTY.
S Head, Dummy, H801016 407-0001 1
— Head Box Assembly 950-0302 1
e Accessory Kit 950-0081 1
_ PT-90 Playback Basic Assembly 8509000 1

ADDITIONAL PARTS FOR MONOPHONIC ASSEMBLY
900-9000-000

Head, Playback, Monophonie, 2—Channel, Model NPD1484 250-0006 1
Inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 Ohms

Monophonic Audio Module Assembly 950-0033 1

ADDITIONAL PARTS FOR STEREOPHONIC ASSEMBLY
900-9002-000
—_— Head, Playback, Stereophonic, 3—Channel, Model NPD1496 250-0007 1
Inductance at 1 kHz: 475 mH ‘

Impedance at 1 kHz: 3.3 Ohms
DC Resistance: 500 Ohms

— Stereophonic Audio Module Assembly 9500034 1

TABLE 6-3. PT-90 RECORD/PLAYBACK FINAL ASSEMBLIES

900-95003-000, 900-9003-300 (Sheet 1 of 2)
REF. DES. DESCRIPTION PART NO. QTY.,
117V50/60 Hz
Fi Fuse, AGC, 1A, 250V, Slow—Blow 334--0100 2
220V 50/60 Hz
F1 Fuse, AGC, 1/2A, 250V, Slow-Blow 334-0050 2
51 Switch, Pushbutton, Rectangular, Momentary Contact, 340-0103 1
Hluminated (START Switch)
82,83 Switch, Pushbutton, Square, Momentary Contact, Incandescent, 340-0104 2
Standard Bezel (F FWD and STOP Switches)
54 Switch, Pushbutton, Square, Momentary Contact, Incandescent, 340-0094 1
Guarded Bezel (RECORD Switch) ‘
_— Guide, Card, Nylon, 2.5 Inches (6.35 ¢m) 409-0020 7
— Guide, Card, Nylon, 6 Inch (15.24 em) 409-0002 7
S Head, Playback, Stereophonic, 3-Channel, Model NPD 1496 250-0007 1

Inductance at 1 kHz: 475 mH
Impedance at 1 kHz: 3.3 Ohms
: "DC Resistance: 500 Ohms
_ Head, Record, Sterecphonic, 3—Channel, Model F38B3303 250-0010 1
: Inductance at 1 kHz: 0.10 mH
Impedance at 1 kHz: 4.6 Ohms
DC Resistance: 4.9 Ohms

—_ Switch Cap, Square, Yellow (STOP) 340-0014 1
e Switeh Cap, Square, Blue (F FWD) 3400059 1
—_— Switch Cap, Rectangular, Green (START) 340-0089 1
— Switch Cap, Square, Red (RECORD) 3430043 1
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TABLE 6-3. PT-90 RECORD/PLAYBACK FINAL ASSEMBLIES

900-9003-000, 900-8003-300 (Sheet 2 of 2)
REF.DES. DESCRIPTION PART NO. QTY.
—_— Lamp, Wedge-base, No. 85, 28V @ 0.04 Amperes 321-0085 4
_ Blank Switch Circuit Board 510--9010 1
117V50/60 Hz
AC Line Cord, CEE 7/7 3-Wire European Plug 6810001 1
220V 50/60 Hz
 — AC Line Cord, CEE 7/7 3-Wire European Plug 682-0003 1
—_ PT--90 Record/Playback Deck Assembly 850-0300-005 1
_ Stereophonic Audio Module Assembly 950-0034 1
e PT-90 Record Pre-Amplifier Module Assembly 950-0104 1
—— Power Supply Module Assembly 950-0032-001 1
—_— Logic Module Assembly 950-0035 1
— CPU Module Asgembly 950-0101 1
_ Record/Bias Module Assembly 950-0102 1
o Motherboard Assembly 910-9013 1
e — PT--90 Record/Playback Accessory Kit 950-0082 1
e Phase—Lok V Head Box Assembly 950-0302 1
— Front Panel Circuit Board Assembly 910-9011 1
—_ Motor Control Circuit Board Assembly 910-9005 1
e PT-90 Motor Assembly 950-0037 1
—— Record/Playback Cable Assembly 9400032 1
TABLE 6-4. PT-9%0 PLAYBACK ACCESSORY KIT - 950-0081

REF. DES. DESCRIPTION PART NO. QTY.
F1 Fuse, AGC, 1/2A, 250V, Slow—Blow 334-0050 1
_— AC Line Cord, N.E.M.A. 3-Wire North American Plug 882-0001 1
_ Receptacle, Female, 3-Pin, XL.R Type 8204216 2
—_— Connector Plug, 25-Pin 417-0251 1
 — Pins 418-0048 25
— Kit, Cable Clamp Assembly (with spring latch), 25~Pin 418-2501 1
_ Label, Elevated Level (For Cartridges) 5940093 25
—_ Pressure Roller Indentation Gauge 300-0013 1
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TABLE 6-5. PT-90 RECORD/PLAYBACK ACCESSORY KIT - 950-0082

REF. DES. DESCRIPTION PART NO. QTY,
Fl Fuse, 3AG, 14, 250V, Slow-Blow 3340100 1
—_— AC Line Cord, N.E.M.A. 3-Wire North American Plug 632-0001 1
_— Receptacle, Female, 3-Pin, XLR Type 8294216 2
. Plug, Male, 3-Pin, XLR Type 8294217 2
— Connector Plug, 25-Pin 417-0261 1
_ Receptacle, 26-Pin 417-0252 1
—_ Pins 4180048 25
_— Socket Pins 417-0158 25
R Label, Elevated Level (For Cartridges) 5940093 25
_ Pressure Roller Indentation Gauge 300-0013 1

TABLE 6-6. PT-90 PLAYBACK BASIC ASSEMBLY - 950-9000

REF. DES. DESCRIPTION PART NO. QTY.
51 Switeh, Pushbutton, Rectangular, Momentary Contact 340-0103 1
Nluminated (START Switch)
52,53 Switch, Pushbutton, Square, Momentary Contact, 340-0104 2
Incandescent (F FWD and STOP Switches)
R Switch Cap, Yellow, Square (STOP) 340-0014 1
—_— Switch Cap, Blue, Square (F FWD) 340-0059 1
—— Switch Cap, Green, Rectangular (START) 3400089 1
_ Lamp, Wedge Base, No. 85, 28V @ 0.04 Amperes 3210085 3
o Cartridge Guide, Left 445-0008 1
— Spring, Cartridge Guide, Left 430-0010 1
— Pressure Pad, Cartridge Guide 459-0123 1
_ Spring, Pressure Pad 430-0011 2
_ Guide, Cireuit Board 2 1/2 Inch 409-0020 4
_— Guide, Circuit Board 409-0002 4
—— Blank Circuit Board, Front Panel Switch 510-9002 1
—_ Deck Assembly 950-0300-004 1
—_— Power Supply Module Assembly 950-0032-001 1
e — Logic Module Assembly 9500035 1
e Motherboard Assembly 910-9006 1
e Front Panel Status Circuit Board Assembly 910-9003-1 1
—_— - Motor Control Circuit Board Assembly 9108005 1
e PT-90 Motor Assembly 950-0037 1
 — Playback Cable Assembly 940-0030 1

TABLE 6-7. PT-90 HEAD BOX ASSEMBLY - 950-0302

REF, DES, DESCRIPTION PART NO. QTY.
.. Tape Guide -. . 445-0004 2
—_— Spring, Head Box 430-0012 6
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TABLE 6-8. PLAYBACK DECK ASSEMBLY - 950-0300-004

REF, DES. DESCRIPTION PART NO. QTY.
54 Switch, Micro, Roller Actuator, SPDT, 5 Amperes @ 125V ac 3460027 1
(Deck Ready Switch)
_ Pressure Roller 444-0700 1
_— Pressure Roller Shaft 446-0056 1
_— Pressure Roller Cross Shaft 446-0059 1
—_— Retainer, “B” Ring 454-3318 1
 —— Washer, Nylon (for Pressure Roller) 423-5008 1
Outside Diameter: 0,312 Inches {0.792 cm)
Inside Diameter: 0.190 Inches (0.483 cm}
Height: 0.010 Inches {0.254 ecm)
_— Washer, Nylon (for Pressure Roller) 423-5009 1
Outside Diameter: 0.312 Inches (0.792 cm)
Inside Diameter: 0.190 Inches (0.483 cm)
Height: 0.015 Inches (0.381 cm)
e Cartridge Guide, Right 445-0006 1
—_— Pressure Pad, Cartridge Guide 459-0123 1
—_— Pressure Pad Spring 430-0011 2
_ Solenoid Stop 4590125 1
_— Spring, Solenoid Return 430-0014 1
— Solencid Assembly 950-0303-001 1
e Reflective Sensor Assembly 950-0306 1
TABLE 6-9. RECORD/PLAYBACK DECK ASSEMBLY - 950-0300-005
REF. DES. DESCRIPTION PART NO. QTY.
S4 Switch, Micro, Roller Actuator, SPDT, 5 Amperes @ 125V ac 346-0027 1
(Deck Ready Switch}
—_— Pressure Roller 444-0700 1
_— Pressure Roller Shaft 4460056 1
_ Pressure Roller Cross Shaft 446-0059 1
s Retainer “B” Ring 454-3318 1
— Cartridge Guide, Left 4450007 1
_— Cartridge Guide, Right 445-0006 1
—_— Pressure Pad, Cartridge Guide 459-0123 2
_— Spring, Pressure Pad 430-0011 4
—_ Spring, Cartridge Guide, Left 430-0010 1
— Solencid Stop 459-0125 1
—_— Spring, Solencid Return 430-0014 1
_ Washer, Nylon (for Pressure Roller} 423-5008 1
QOutside Diameter: 0.312 Inches (0.792 cm)
Inside Diameter: 0.190 Inches (0.485 ¢m)
Height: 0.010 Inches (0,254 em)
— Washer, Nylon (for Pressure Roller) 423-5009 1
QOutside Diameter: 0.312 Inches (0.792 em)
Inside Diameter:  0.190 Inches (0.483 cm)
-Height: 0.015 Inches (0.381 em)
—_— Solenoid Assembly 950-0303-001 1
—_ Reflective Sensor Assembly 950-03086 1
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TABLE 6-10. SOLENOID ASSEMEBLY - 950-0303-001

L
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REF. DES. DESCRIPTION PART NO. QTY.
11 Solenoid, 32V de, 1.75 Diameter, 280-0003 1
Resistance: 37.5 Ohms +10% at 255C
—_— Pins, Crimp Type 417-8766 2
TABLE 6-11. REFLECTIVE SENSOR - 950-0306
REF. DES. DESCRIPTION PART NO. QTY.
LP1 Reflective Assembly, HOA-1180-1 320-0019 1
—_— Connector Housing, 5-Pin In-line 417-01865 1
—_— Pins, Crimp Type 417-8766 4
—_— Keying Plug 4170144 1
TABLE 6-12. MONOPHONIC/STEREOPHONIC PLAYBACK AUDIO MODULE
ASSEMBLIES - 950-0033, 950-0034 (Sheet 1 of 6)
REF, DES. DESCRIPTION PART NO. QTY,
C1 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C3 Capacitor, Mica, 68 pF 5%, 500V 040-6813 1
C5 Capacitor, Monolythie Ceramie, 0.1 ul +20%, 50V 003-1054 1
Cé Capacitor, Mica, 10 pF 5%, 500V 042-1012 1
C7 Capacitor, Monolythic Ceramie, 0.1 ulF +20%, 50V 003-1054 1
C8 Capacitor, Ceramic, 0.001 uF +10%, 200V 030-1033 1
Cc9 Capacitor, Electrolytic, 4.7 uF, 35V 0244764 1
C10 Capacitor, Electrolytic, 47 uF, 16V 0134750 1
c17 Capacitor, Electrolytic, 10 uF, 35V _ 023-1076 1
€19,C20 Capacitor, Monolythie Ceramic, 0.1 uF +20%, 50V 003-1054 2
C21 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
25 THRU Capacitor, Monolythie Ceramic, 0.1 uF +20%, 50V 003-1054 4
C27,C29
€30,C31 Capacitor, Silvered Mica, 100 pF £5%, 500V 040-1022 2
32,087 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 2
C38 . Capacitor, Mica, 22 pF, 500V 040-2213 1
C39,C40 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 2
C45 Capacitor, Electrolytic, 47 uF, 16V ' 013-4750 1
C47 Capacitor, Silvered Mica, 100 pF +5%, 500V 040-1022 1
C49 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C51 Capacitor, Mica, 1000 pF £1%, 100V 041-1031 1
C52 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
53 Capacitor, Mylar Film, 0,047 uF +10%, 100V 0304743 1
Cb4 Capacitor, Monolythic Ceramic, 0.0047 uF +5%, 100V 003-4723 1
C55 Capacitor, Silvered Mica, 100 pF 5%, 500V 040-1022 1
C586 Capacitor, Monoclythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
C57,C58 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C59,C60 Capacitor, Electrolytic, 4.7 uF, 35V 0244764 2
C61 Capacitor, Electralytie, 10 uF, 35V 023-1076 1
C62 Capacitor, Electrolytic, 33 uF, 35V 024-3335 1



TABLE 6-12. MONOPHONIC/STEREOPHONIC PLAYBACK AUDIO MODULE

ASSEMBLIES - 950-0033, 850-0034 (Sheet 2 of 6)
REF. DES. DESCRIPTION PART NO. QTY.
C63,C64 Capacitor, Electrolytic, 4.7 uF, 35V 0244764 2
Co67 Capacitor, Electrolytie, 47 uF, 16V 0134750 1
C68,C69 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 2
C70 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C81 Capacitor, Ceramic Dise, 10 pF £10%, 1000V 001-1014 1
C85 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
C88,C89 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
€o0 Capacitor, Mylar Film, 0.022 uF +10%, 200V 0312243 1
Co2 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
€93,C94 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
D1 Diode, 1N4148, Silicon, 76V @ 0.3 Amperes 2034148 1
J402 Connector, Header, 3-Pin 4170003 1
J405 Connector, Audio, XLLB Series, 3-Pin 418-0049 1
J407,J408 Connector, Header, 3-Pin 417--0003 2
J412 Jack, Phone 4170150 1
P401 Reaceptacle, 50-Pin Dual In-line 417-0147 1
P402,P407 Jumper Switch, Programmable, 2-Pin 3400004 2
Ql Field Effect Transistor, J271, P~Channel JFET, TO-92 Case 210-0271 1
Q3 Transistor, 2N3904, NPN, Silicen, TO-92 Case 2113804 1
Q4 Field Effect Transistor, J271, P~Channel JFET, TO-92 Case 210-0271 1
R1 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R3 Resistor, 270 k Ohm +5%, 1/4W 100-2763 1
Rb5 Resistor, 10 k Ohm £5%, 1/4W 100-1053 1
R7 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R8 Resistor, 68 k Ohm £5%, 1/4W 100--6853 1
R9 Resistor, 680 Ohm +5%, 1/4W 100-6833 1
R10 Resistor, 1.2 k Ohm 5%, 1/4W 100-1243 1
R11 Potentiomster, 10 k Ohm +10%, 1/2W 178-1054 1
R19 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R20 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R21 Resistor, 33 k Ohm 5%, 1/4W 100-3353 1
R22 Resistor, 1 Meg Ohm +5%, 1/4W 100-1073 1
R23 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R24 Resistor, 110 k Ohm #6%, 1/4W 100-1163 1
R25 Resistor, 200 k Ohm £5%, 1/4W 1002063 1
R26 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R27 Resistor, 56 k Ohm +5%, 1/4W 100-5653 1
R32 Resistor, 4.53 k Ohm 1%, 1/4W 1034534 1
R38 Resistor, 100 Ohm +5%, 1/4W 100-10383 1
R40 Potentiometer, 500 k Ohm +10%, 1 1/2W 178-5065 1
R41 Resistor, 2.2 k Chm +5%, 1/4W 1002243 1
R42 - Resistor, 47 I Ohm £5%, L/4W 1004753 1
R47 Resistor, 10 k Ohm +1%, /4W - 100-1051 1
R48 Resistor, 4.7 k Ohm 5%, 1/4W 1004743 1
R49,R53, Resistor, 10 k Ohm %1%, 1/4W 1001051 5
R54,R57,
R58
R61,R62 Resistor, 15 Ohm 5%, 1/4W 100-1523 2
R63 Resistor, 10 k Ohm £1%, 1/4W 100-1051 1
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TABLE 6-12, MONOPHONIC/STEREOPHONIC PLAYBACK AUDIO MODULE

ASSEMBLIES - 950-0033, 950-0034 (Sheet 3 of 6)
REF. DES. DESCRIPTION PART NO., QTY.
Re4 Resistor, 5.1 k Ohm 5%, 1/4W 100-5143 1
R65,R66 Resistor, 15 Ohm 5%, V4W 100-1528 2
R73,R74 Eesistor, 10 k Ohm +1%, 1/4W 100-1051 2
R80,R81 Resistor, 1.8 Meg Ohm 5%, 1/4W 100-1873 2
R52 Resistor, 46.4 k Ohm $1%, 1/4W 1034645 1
R83 Resistor, 34.8 k Ohm £1%, 1/4W 103-3485 1
R84 Resistor, 221 k Ohm +1%, 1/4W 103-2216 1
R85 Resistor, 15.4 k Ohm +1%, 1/4W 103-1551 1
R86 Resistor, 100 k Ohm +1%, 1/4W 103~1062 1
R87 Resistor, 15.4 k Ohm +1%, 1/4W 103-1551 1
R88 Resistor, 150 k Ohm 1%, 1/4W 103-15661 1
R89 Resistor, 4.75 k Ohm +1%, 1/4W 1034741 1
RBo Resistor, 100 k Ohm 1%, 1/4W 103-1062 1
R91,R92 Resistor, 1.5 Meg Ohm 5%, 1/4W 100-1573 2
R93 Resistor, 46.4 k Ohm $1%, 1/4W 1034645 1
R94,R35 Resistor, 1.5 k Ohm +1%, 1/4W 103-1504 2
R96,R97 Resistor, 124 Ohm +1%, V4W 103-1241 2
R100,R101 Resistor, 665 Ohm 1%, 1/4W 1036653 2
R102R103 Resistor, 124 Ohm 1%, 1/4W 103-1241 2
R104 Resistor, 71.5 k Ohm £1%, 1/4W 103-7155 1
R105 Resistor, 46.4 k Ohm +1%, 1/4W 103-4645 1
R110 Resistor, 4.7 k Ohm 5%, 1/4W 1004748 1
R112 THRU  Resistor, 10 Ohm 5%, 1/4W 100-1023 4
R115
R126 Resistor, 47.5 k Ohm £1%, 1/4W 10347556 1
R127 Resistor, 3.01 k Ohm +1%, 1/4W 1038--3014 1
R132 Resistor, 47 k Ohm +5%, 1/4W 1004753 1
R135,R136 Resistor, 100 k Ohm +5%, 1/4W 100-1063 2
R137,R138 Resistor, 68 Ohm 5%, 1/2W 1106823 2
U1 Integrated Cirenit, NE5534AN, Low Noise Operational 221-5534 1
Amplifier, 8-Pin DIP
U3 Integrated Circuit, TLO72CP, Dual JFET-Input Operaticnal 2210072 1
Amplifier, 8—Pin DIP
U4 Integrated Circuit, MC14052B, Dual 4-Channel Analog 2204052 1
Multiplexers/Demultiplexers, CMOS MSI, 2P4T, 16-Pin DIP
Ub Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 1
Amplifier, 8—Pin DIP
Ue, U7 Integrated Circuit, NE5532AP, Dual Low Noise Operational 221-5532-001 2
Amplifier, 8-Pin DIP
Uio Integrated Circuit, TLO74CN, Quad JFET-Input Operational 2210074 1
*- - Amplifier, 14-Pin DIP
11 "~ Integrated Cireuit, CRL2200, Single—Channel Noise Reduction 220-2200 1
o System, 16-Pin DIP
U1 Integrated Circuit, LM317T, Adjustable Positive Voltage 227-0817 1
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case
Ul4 Integrated Circuit, LM337T, Adjustable Negative Voltage 2270337 1
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Casge
Uis Integrated Circuit, LM317T, Adjustable Positive Voltage 227-0317 1
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case
Uils Integrated Circuit, LM337T, Adjustable Negative Voltage 227-0337 1

Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case
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TABLE 6-12. MONOPHONIC/STEREOPHONIC PLAYBACK AUDIC MODULE

ASSEMBLIES - 950-0033, 950-0034

(Sheet 4 of 6)

REF. DES. DESCRIPTION PART NO. QTY.
XULXU3 Socket, 8-Pin DIP 4170804 2
XU4 Socket, 16--Pin DIP 417-1604 1
XUs5 THRU Socket, 8-Pin DIP 4170804 3
Xu7

X110 Socket, 14-Pin DIP 417-1404 1
XU11 Socket, 16-Pin DIP 417-1604 1
_— Pins, Crimp Type 417-8768 3
—_— Blank Circuit Board, Audio 510-9000 1

ADDITIONAL PARTS FOR MONOPHONIC ASSEMBLY
950-0033
R6 Potentiometer, 250 k Ohm 10%, 1/2W 180-0001 1
J407 Connector Housing, 3-Pin 417-0003-001 1
ADDITIONAL PARTS FOR STEREOPHONIC ASSEMBLY
950-0034
C2 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C4 Capacitor, Mica, 68 pF 5%, 500V 040-6813 1
€1t Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
Ci12 Capacitor, Mica, 10 pF +5%, 500V 042-1012 1
C13 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
Cl4 Capacitor, Ceramie, 0.00] uF +£10%, 200V 030--1033 1
C15 Capacitor, Electrolytic, 4.7 uF, 35V 024-4764 1
Cle Capacitor, Electrolytic, 47 uF, 16V 0134750 1
C18 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
ca2 Capacitor, Electrolytic, 10 uF, 25V 023-1075 1
23,024 Capacitor, Electrolytie, 10 uF, 35V 023-1076 2
C28,C33 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 2
C34,C85 Capacitor, Mica, 100 pF, 500V 040-1022 2
C36,C41 Capacitor, Monolythic Ceramic, 0.1 uF 120%, 50V 003-1054 2
C42 Capacitor, Mica, 22 pF, 500V 040-2213 1
C43,C44 Capacitor, Monolythic Cerarmic, 0.1 uF £20%, 50V 003-1054 2
C46 Capacitor, Electrolytie, 47 uF, 16V 0134750 1
C48 Capacitor, Mica, 100 pF, 500V 040-1022 1
C50 Capacitor, Mylar Film, 0.01 uF, 100V 031-1043 1
C65 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
87 1 THRU Capacitor, Electrolytic, 47 uF, 16V 0134750 4
T4

C75 Capacitor, Mica, 1000 pF 1%, 100V 041-1031 1
C76 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C77 . Capacitor, Mylar Film, 0.047 uF, 100V 0304743 1
C78 " Capacitor, Monolythic Ceramic, 0.0047 uF +5%, 100V 0034723 1
C79 Capacitor, Mica, 100 pF, 500V 040-1022 1
C80 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 1
C82 -Capacitor, Ceramic Dige, 10 pF £10%, 1000V 001-1014 1
C83 Capacitor, Electrolytic, 47 uF, 16V 0134750 1
C84 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1
C86 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C87 Capacitor, Monolythic Ceramie, 0.1 uF 120%, 50V 003-1054 1
C91 Capacitor, Mylar Film, 0.022 uF, 200V 031-2243 1
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- TABLE 6-12. MONOPHONIC/STEREOPHONIC PLAYBACK AUDIO MODULE
ASSEMBLIES - 950-0033, 950-0034 (Sheet 5 of 6)

REF. DES. DESCRIPTION PART NO. QTY.

ADDITIONAL PARTS FOR STEREOPHONIC ASSEMBLY
950-0034 (Cont’d)

J403 Connector Header, 3-Pin 417-0003 1
J406 Connector, Audio, XLB Series, 3-Pin 418-0049 1
P403 Connector Housing, 3-Pin 417-0003-001 1
P408 Jumper Switch, Programmable 340-0004 1
PC1 Phase Detector 220-9000 1
PC2,PC3 Phase Corrector 220-9001 2
Q2,95 Field Effect Transistor, J271, P-Channel JFET, T0-92 Casge 210-0271 2
R2 Resistor, 100 Ohm 6%, 1/4W 1001033 1
R4 Resistor, 270 k Ohm +5%, 1/4W 100-2763 1
R6 Potentiometer, 250 k Ohm £10%, 1/2W 180-0001 1
R12 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R13 Potentiometer, 250 k Ohm +10%, 1/2W 1800001 1
Ri4 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R15 Resistor, 68 k Ohm +5%, 1/4W 100-6853 1
R16 Resistor, 680 Ohm 5%, 1/4W 100-6833 1
R17 Resistor, 1.2 k Ohm +65%, 1/4W 100-1243 1
R18 Potentiometer, 10 k Ohm +10%, 1/2W 178-1054 1
R28 Resistor, 27 k Ohm 5%, 1/4W 100-2753 1
R29 Potentiometer, 10 k Ohm +10%, 1/2W 177-1054 1
R30,R31 Resistor, 22 k Ohm +5%, 1/4W 100-2253 2
R33 Resistor, 4.53 k Ohm 1%, 1/4W 1034534 1
R34 Resistor, 20 k Ohm 5%, 1/4W 100-2053 1
R35 Potentiometer, 20 k Chm +10%, 1/9W 1782054 1
R36,R37 Resistor, 4.53 k Ohm +1%, 1/4W 103-4534 2
R39% Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R43 Potentiometer, 500 k Ohm +10%, 1 1/4W 178-5065 1
R44 Resistor, 2.2 k Ohm +5%, 1/4W 100-2243 1
R45 Resistor, 47 k Ohm £5%, /4W 100-4753 1
R46 Resistor, 100 Ohm £5%, 1/4W 100-1033 1
R50 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
R51 Resistor, 4.7 k Ohm 5%, 1/4W 100-4743 1
R52,R55, Resistor, 10 k Ohm £1%, 1/4W 100-1051 5
R56,R59,R60

R67,R68 Resistor, 15 Ohm +5%, 1/4W 100-1523 2
R69 Reszistor, 10 k Ohm +1%, 1/4W 100-1051 1
R70 _ Resistor, 5.1 k Ohm £5%, 1/4W 1005143 1
R71,R72 Resistor, 15 Ohm 5%, 1/4W 100-1523 2
R75,R76 Resistor, 10 k Ohm 1%, 1/4W 100-1051 2
R77 Potentiometer, 10 k Ohm £10%, 1/2W 177-1054 1
R78 Resistor, 2.2 Meg Ohm £5%, 1/4W 1002273 1
R79 Resistor, 2.0 Meg Ohm +65%, 1/4W 100-2073 1
Ifﬁgg THRU  Resistor, 10 Ohm 15%, 1/4W 100-1023 4
R111 Resistor, 4.7 k Ohm 5%, 1/4W 1004743 1
R116 Resistor, 46,4 k Ohm +1%, L/4W 1034645 1
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TABLE 6-12. MONOPHONIC/STEREOPHONIC PLAYBACK AUDIO MODULE

ASSEMBLIES - 950-0033, 950-0034 {Sheet 6 of 6)
REF. DES. DESCRIPTION PART NO. QTY.
ADDITIONAL PARTS FOR STEREOPHONIC ASSEMBLY
950-0034 (Cont’d)

R117 Resistor, 34.8 k Ohm £1%, 1/4W 103-3485 1
R118 Resistor, 221 k Ohm +1%, 1/4W 103-2216 1
R119 Resistor, 15.4 k Ohm +1%, 1/4W 103-1551 1
R120 Resistor, 100 k Ohm 1%, 1/4W 103-1062 1
R121 Resistor, 15.4 k Ohm +1%, 1/4W 1031551 1
R122 Resistor, 1.5 Meg Ohm 15%, 1/4W 100-1573 1
Ri123 Resistor, 150 k Ohm +1%, 1/4W 103-1561 1
R124 Resistor, 4.75 k Ohm +1%, 1/4W 1034741 1
R125 Resistor, 1.5 Meg Chm +5%, 1/4W 100-1573 1
R128 Resistor, 46.4 k Ohm +1%, 1/4W 1034645 1
R129 Resistor, 100 k Ohm £1%, /AW 103-1062 1
R130 Resistor, 71.5 k Ohm £1%, 1/4W 103-7155 1
R131 Resistor, 46.4 k Ohm %1%, 1/4W 103-4645 1
R133,R134 Resistor, 20 k Ohm 5%, 1/14W 1002053 2
R139 Resistor, 27 k Ohm 5%, 1/4W 1002753 1
R140 Potentiometer, 10 k Ohm :£10%, 1/2W 177-1054 1
R141,R142 Resistor, 22 k Ohm 5%, 1/4W 1002253 2
U2 Integrated Circuit, NE5534AN, Low Noise Operational 221-5534 1

Amplifier, 8-Pin DIP
U8, U9 Integrated Circuit, NES532AP, Dual Low Noise Operational 221-5532--001 2

Amplifier, 8—Pin DIP
U12 Integrated Circuit, CRL2200, Single—Channel Noise Reduction 220-2200 1

System, 16—Pin DIP
XUJ2,XU8, Socket, 8-Pin DIP 417-0804 3
Xuo
XU12 Socket, 16~-Pin DIP 417-1604 1

TABLE 6-13. LOGIC MODULE ASSEMBLY - 950-0035
(Sheet 1 of 5)
REF, DES. DESCRIPTION PART NO. QTY.
C1 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1
Cc2 Capacitor, Mica, 220 pI £5%, 500V 040-2223 1
C3 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
C4 Capacitor, Mylar Film, 0.01 uF £10%, 100V 031-1043 1
C5,06 Capacitor, Monolythie Ceramic, 0.1 uF £20%, 50V 003-1054 2
Ccs Capacitor, Ceramic Disc, 10 pF £10%, 1 kV, Non—Polarized 001.-1014 1
C9,C10 - Capacitor, Monolythic Ceramic, 0.01 uF £5%, 100V 003-1013 2
C11 Capacitor, Mylar Film, 0.022 uF +10%, 200V 0312243 1
C12,C19,C20 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 3
C21,C22 Capacitor, Electrolytic, 4.7 uF, 35V 0244753 2
C23,C24 Capacitor, Electrolytic, 10 uF, 35V 0231076 2
C35,C37 Capacitor, Electrolytic, 1 uF, 60V 0241064 2
C39 Capacitor, Electrolytic, 4.7 uF, 35V 0244753 1
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TABLE 6-13. LOGIC MODULE ASSEMBLY - 950-0035

(Sheet 2 of 5)

REF. DES. DESCRIPTION PART NO. QTY.
C40 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C41 Capacitor, Mylar Film, 0.022 uF +10%, 200V 0312243 1
C42 Capacitor, Ceramic, 0.001 uF +£10%, 200V 030-10338 1
C43 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C44 Capacitor, Mylar Film, 0.047 uF £10%, 100V 0304743 1
C45,046,C47 Capacitor, Mylar Film, 0.022 uF £10%, 200V 031-2243 3
845&; THRU Capacitor, Monolythie Ceramie, 0.1 uF +20%, 50V 003-1054 4
C52,C53 Capacitor, Electrolytic, 100 uF, 25V 0231084 2
Ch4 Capacitor, Electrolytic, 1 uF, 60V 024-1064 1
C55 Capacitor, Electrolytic, 4.7 uF, 35V 0244753 1
C56,C57 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 2
Ch58 Capacitor, Monolythie Ceramie, 0.01 uF +5%, 100V 003-1013 1
ggg THRU Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 9

7 d
C68 Capacitor, Electrolytie, 4.7 uF, 35V 0244753 1
C69,C70 Capacitor, Monolythic Ceramic, 0.1 uF 20%, 50V 003-1054 2
C71 Capacitor, Electrolytic, 4.7 uF, 35V 0244753 1
C72 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C73,C74 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 2
C75 Capacitor, Ceramic Disc, 10 pF £10%, 1 kV, Non—Polarized 001-1014 1
C76,C77 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 2
C78,C79 Capacitor, Mylar Film, 0.01 uF £10%, 100V 031-1043 2
C80 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C81,C82,C83 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 3
D1,D2,D3 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 3
D4 THRU D7 Diode, HP5082-2800, High Voltage, Schottky Barrier Type, 201-2800 4

70V, 15 mA

BS THRU Diode, IN4148, Silicon, 75V @ 0.3 Amperes 2034148 17

4,
D25 Diode, 1N34, Germanium, 8.5 mA, 10V 2020034 1
D26,D27,D28 Diocde, 1N4148, Silicen, 75V @ 0.3 Amperes 203-4148 3
D29 Dicde, 1N34, Germanium, 8.5 mA, 10V 202-0034 1
D31,D32, Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 13
D33, D35
THRU D40,
D42 THRU
D45
D46,D47,D048 Diode, HP5082-2800, High Voltage, Schottky Barrier Type, 201-2800 3
70V, 15 mA
D49 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 1
DS1 THRU Indicator, LED, Red, 5300E1, 2.3V @ 50 mA Maximum 320-0011 3
DSs3
H310 Cue Filter Circuit, Hybrid = 220-0001 1
J303 Connector Header, 4-Pin In-Line 417-0070 1
J304 " Connector Header, 2-Pin In-Line 417-4004 1
J305,J306 Connector Header, 3—Pin In-Line ' 417-0003 2
Ja07 Connector Header, 2--Pin In—Line 417-4004 1
J308 * Connector, 25-Pin D--Type 418-2500 1

- J309 Connector Header, 2-Pin In-Line 417-4004 1

J310 Socket, 21-Pin DIP 417-0149 1
J311 THRU  Socket, 2-Pin DIP 4170151 3
J313
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TABLE 6-13. LOGIC MODULE ASSEMBLY - 950-0035

(Sheet 3 of 5)

REF. DES. DESCRIPTION PART NO, QTY.
J3id Connector Header, 3-Pin In—Line 4170003 1
K1,K2 Relay, 270-0056 2

Coil: 12V d¢, 800 Ohms

Contacts: 100V dc @ 0.5 Amperes Maximum
P301 Connector, 50-Pin Dual In-line 417-0147 1
P302 THRU  Jumper Switch, Programmable, 2-Pin 3400004 8
P307,P309,
P314
Q1,Q2 Transistor, MPS—-A14, Silicon, NPN, Darlington, TO-92 Case 2110014 2
R1 Resistor, 100 k Ohm 5%, 1/4W 100--1063 1
R2 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R3 Resistor, 510 Ohm 5%, 1/4W 100-5133 1
R4 Registor, 300 k Ohm 5%, 1/4W 100-3063 1
R5,R6 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R7 Resistor, 4.3 k Ohm 5%, 1/4W 1004343 1
R8 Resistor, 2 k Ohm £5%, 1/4W 100-2043 1
R9 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R10 Potentiometer, 10 k Ohm +10%, 1/2W 178-1054 1
R11 Resistor, 2 k Ohm 5%, 1/4W 1002043 1
R12 Resistor, 30 k Ohm £5%, 1/4W 100-3058 1
R13 Resistor, 3 k Ohm 5%, 1/4W 100-3043 1
R14 Resistor, 10 k Ohm 5%, 1/4W 100--1053 1
R15 Resistor, 156 k Ohm 5%, 1/4W 100-1553 1
Ri16 Resistor, 30 k Ohm 5%, /4W 100-3053 1
R19 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R20 Resistor, 118 Ohm 1%, 1/4W 100-1111 1
R21,R22 Resistor, 1.02 k Ohm 1%, 1/4W 103-1024 2
R23 Resigtor, 118 Ohm *1%, 1/4W 100-1111 1
R43 Resistor, 390 k Ohm £5%, 1/4W 100-3963 1
R44 Resistor, 24 k Ohm 5%, 1/4W 100-2453 1
R45 Potentiometer, 5 k Ohm +10%, 1/2W 178-5044 1
R46 Resistor, 1.8 k Ohm 5%, 1/4W 100-1843 1
R47 Resistor, 3.9 k Ohm £5%, 1/4W 100-3943 1
R48,R40 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R50,R51,R52 Resistor, 10 k Ohm 5%, 1/4W 100-1053 3
Rb53 Resistor, 33 k Ohm 5%, 1/4W 100-3353 1
R55 Resistor, 1 k Ohm £5%, 1/4W 100-1043 1
R56 Resistor, 30 k Ohm 5%, 1/4W 100-3053 1
R57 Resistor, 10 Meg Ohm 5%, 1/4W 100-1083 1
RES Resistor, 2k Ohm 5%, 1/4W 1002043 1
R&0 Resistor, 24 k Ohm 5%, 1/4W 160-2453 1
Ré61 Resistor, 1 Meg Ohm +5%, 1/4W 100-1073 1
R62 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R63 . Resistor, 200 Ohm 5%, 1/4W 100-2033 1
R&7 Resistor, 3 k Ohm 5%, 1/4W 100-3043 1
R68 Resistor, 27 k Ohm 5%, 1/4W 100-2753 1
R69 Resistor, 390 k Ohm 5%, 1/4W 100-3963 1
R70 Resistor, 24 k Ohm 5%, 1/4W 100-2453 1
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TABLE 6-13. LOGIC MODULE ASSEMBLY - 950-0035

(Sheet 4 of 5)
REF.DES, DESCRIPTION PART NO. QTY.
R71 Resistor, 1 Meg Chm 5%, 1/4W 100-1073 1
R72 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R73 Resistor, 1.5 k Ohm +5%, 1/4W 100-1543 1
R74 Resistor, 100 k Ohm +5%, 1/4W 160-1063 1
R77 Resistor, 2 k Ohm 5%, 1/4W 100-2043 1
R78 Resistor, 24 k Ohm +5%, 1/4W 1002453 1
R79 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R80 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R81 Resistor, 200 Ohm +5%, 1/4W 100-2033 1
R82,R83 Resistor, 100 k Ohm +5%, 1/4W 100-1063 2
R84 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
Egg THRU Resistor, 100 k Ohm 5%, 1/4W 100-10863 4
R&9 Resistor, 360 k Ohm t5%, 1/4W 100-36863 1
Egg THRU Resistor, 100 k Ohm +5%, 1/4W 100-1063 5
R95 Resistor, 1 k Ohm £5%, 1/4W 100-1043 1
R96,RI7 Resistor, 100 k Ohm +5%, 1/4W 100-1063 2
Ro8 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R99 Resistor, 7.5 Meg Ohm 5%, 1/4W 100-7573 1
R100 Resistor, 10 k Ohm £5%, L/4W 100-1053 1
R101,R102 Resistor, 100 k Ohm 5%, 1/4W 100-1063 2
R103,R104 Resistor, 1.5 k Ohm £5%, 1/4W 100-1543 2
R105 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R106,R107  Resistor, 1.5 k Ohm +5%, L4W 100-1543 2
R108 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R109 Resistor, 160 k Ohm 5%, 1/4W 100-1663 1
R110 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R111 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R112 Resistor, 1.5 k Ohm £5%, 1/4W 100-1543 1
Ellg THRU  Resistor, 1 k Ohm 5%, 1/4W 100-1043 3
11
R116 Resistor, 10 Meg Ohm +5%, 1/4W 100-1083 1
R117 Resistor, 1 k Ohm 5%, 1/4W 1001043 1
R118 Resistor, 30 k Ohm 5%, L/4W 100-3053 1
R119,R120 Resistor, 24 k Ohm 5%, V/4W 100-2463 2
R121,R122 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R123 Resistor, 1 k Ohm 5%, L/4W 100-1043 1
R124 Resistor, 10 k Ohm £1%, 1/4W 100-1051 1
R125 Resistor, 10 k Ohm £5%, I/4W 100-1053 1
R128 Resistor, 1 k Ohm 5%, 1/4W 1001043 1
R127 Resistor, 33 Ohm 5%, 1/4W 100-3323 1
R128 Resistor, 47 Ohm 5%, 2W, W/W 1304724 1
R130 Resistor, 10 k Ohm 5%, I/4W 100-1053 1
R131 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R132 Resistor, 10 Meg Chm 5%, 1/4W 100-1083 1
%%gg THRU  Resistor, 1 k Ohm +5%, 1/4W 100-1043 3
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TABLE 6-13. LOGIC MODULE ASSEMBLY - 950-003

(Sheet 5 of 5) ’

REF. DES. DESCRIPTION PART NO. QTY.

R136 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1

R137 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1

R138 Resistor, 100 Ohm 5%, 1/4W 100-1033 1

R139 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1

R140 Resistor, 27 k Ohm 5%, 1/4W 100~-2753 1

Ri14] Resistor, 15 k Ohm +5%, 1/4W 1001553 1

R142 Resistor, 5.1 k Ohm +5%, 1/4W 1005143 1

U1 Integrated Circuit, RC4559NB, Operational Amplifier, 8-Pin DIP 2214559 1

U2 Integ'raffd SiI?’:Uit’ MC14040B, CMOS MSI 12-Bit Binary Counter, 220-4040 1
16-Pin

U10 Integrated Circuit, NE565N, Phase-locked Loop Linear, 229-0565 1
14-Pin DIP

U1l Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 1
Amplifier, 14-Pin DIP

U12 Integrated Cireuit, LM339AN, Quad Comparator, 14-Pin DIP 2210339 1

U13 Integrated Circuit, MC14584, Hex Schmitt Trigger, CMOS, 228-4584 1
14-Pin DIP

U14,U1b Integg‘al’gulad giﬁ;)cuit, ULNZ2004, 7 NPN Darlington Driver Pack, 2262004 2
16-Pin

Uls Integrated Circuit, MC14584, Hex Schmitt Trigger, CMOS, 228-4584 1
14-Pin DIP

U17 Integrated Circuit, MC14071, OR Gate, CMOS, 14-Pin DIP 225-0005 1

Uis Integrated Circuit, MC14011BCP, Quad 2-Input NAND Gate, 2284011 1
CMOS, 14-Pin DIP

U19 Integrated Cirenit, MC14001B, CMOS, Quad 2-Input NOR Gate, 228-4001 1
14-Pin DIP

V20 Integrated Circuit, MC14081, Quad 2~-Input AND Gate, CMOS, 225-0008 1
14-Pin DIP

U21,022 Integrated Circuit, MC14071, OR Gate, CMOS, 14-Pin DIP 225-0005 2

U23,U24 Integrated Circuit, MC14013BCP, Dual D~Type Flip-Flop, 2284013 2
CMOS, 14-Pin DIP

025 Integrated Circuit, MC14043BP, CMOS, Quad NOR Gate, 2204043 1
16-Pin DIP

U26 Integrated Circuit, MC14073B, Tripple 3-Input AND Gate, 2284073 1
CMOS, 14-Pin DIP

27 Integrated Circuit, MC14538B, Dual Retriggerable, Resettable 228-4538 1
Monostable Multivibrator, CMOS, 16-Pin DIP

29 Integrated Circuit, LM317T, Adjustable Positive Voltage 227-0317 1
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case

U30 Integrated Circuit, LM337L, Adjustable Negative Voltage 220-0337 1
Regulator, 1.2V to 37V, 0.1 Ampere Maximum, TO-92 Case

XUt Socket, 8-Pin DIP 4170804 1

XU2 Socket, 16-Pin DIP 417-1604 1

%Hlo THRU Socket, 14-Pin DIP 417-1404 4

13

XU14,XU15  Socket, 16-Pin DIP 417-1604 2

XUl6 THRU -Socket, 14-Pin DIP 417-1404 9

XU24 ‘ .

XuU2s5 " Bocket, 16-Pin DIP 4171604 1

XU26 Socket, 14-Pin DIP 4171404 1

Xuz27 Socket, 16-Pin DIP 417-1604 1

W1 THRU W3 Fuseable Link, 22 AWG 601-0022 3

o Washer, Shoulder, #4 4070132 1

R — Blank Circuit Board 510-5004 1
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TABLE 6-14. PT-30 RECORD PRE-AMPLIFIER MODULE ASSEMEBLY - 950-0104
{Sheetl of 4)

REF. DES. DESCRIPTION PART NO. QTY.
C1THRU C4 Capacitor, Eleetrolytic, 10 uF, 25V, Non—Palarized 023-1075 1
Cb THRU C8 Capacitor, Mica, 390 pF £5%, 100V 042-3922 1
C9 THRU C13 Capacitor, Monolythic Ceramic, 0.1 uf* +20%, 50V 003-1054 5
Ci14 Capacitor, Electrolytic, 1 uF, 50V (24-1084 1
Clh Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1
Cl6 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C17,C18 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 2
C19,020 Capacitor, Ceramic Disc, 10 pF' £10%, 1kV, Non-Polarized 001-1014 2
C21,C22 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 2
C23,C24 Capacitor, Electrolytic, 10 uF, 25V, Non—Polarized 023-1075 2
C25,C26 Capacitor, Silvered Mica, 100 pF £5%, 500V 040-1022 2
c27 Capacitor, Miea, 47 pF 5%, 500V 0404713 1
c28 Capacitor, Menolythie Ceramie, 0.1 uF +20%, 50V 003-1054 1
C29 Capacitor, Mica, 47 pF 15%, 500V 0404713 1
C30 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
Cat Capacitor, Mica, 1000 pF +5%, 500V 042-3913 1
C32 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 0031054 1
C33 Capacitor, Mica, 1000 pF £5%, 500V 042-3913 1
C34,C35,C36 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 0031054 3
C3a7 Capacitor, Ceramiec Dise, 10 pF +10%, 1kV, Non—Polarized 001-1014 1
C38 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1064 1
Cag Capacitor, Ceramic Dise, 10 pF £10%, 1kV, Non—Polarized 001-1014 1
C40,C41,C42 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V . 003-1054 3
C43,C44 Capacitor, Electrolytic, 10 uF, 35V 023--1076 2
C45,C46 Capacitor, Electrolytic, 4.7 uF, 35V, Low Leakage 0244753 2
C47,048 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C49,C50 Capacitor, Monolythic Ceramic, 0.1 uF 420%, 50V 003-1054 2
C51 Capacitor, Mica, 270 pI* £5%, 300V 041-2722 1
C52,C53 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C54 Capacitor, Flectrolytie, 2.2 uF, 50V 020-2264 1
C55 Capacitor, Mylar, 0.22 uF £10%, 100V 030~2253 1
Cs6 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-10564 1
Cs7 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C58 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 1
€59 Capacitor, Mylar, 0.22 uF +10%, 100V 0302253 1
823 THRU Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 4
C64 Capacitor, Electrolytic, 10 uF, 356V 023-1076 1
C65,C66 Capacitor, Silvered Mica, 100 pF 5%, 500V (40-1022 2
C67,C68 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C69 Capacitor, Mylar Film, 0.022 uF 210%, 100V 031-2243 1
C70 Capacitor, Mylar, 0.22 uF £10%, 100V 0302253 1
: 8’% THRU Capacitor, Monolythic Ceramic, 0.1 ul +20%, 50V 003-1054 4
D1 THRU D4 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 1
D5,D6 Diocde, 1IN4737, Zener, 7.5V +10%, 1W 2004737 2
D7,D8 Diode; IN4005, Silicon, 600V @ 1 Ampere 203—4005 2
D9,D10 Diode, IN34, Germanium, 8.5 mA, 10V 202-0034 2
Bii THRU Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 4
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TABLE 6-14. PT-30 RECORD PRE-AMPLIFIER MODULE ASSEMBLY - 950-0104

(Sheet 2 of 4)
REF. DES. DESCRIPTION PART NO. QTY.
DS1,Ds2 LED, Green, 5300E5, 2.3V @ 50 mA Maximum 323-2206 2
J902,J903 Connector, Audio PC, FEM Series, 3-Pin 418-0051 2
Paol Receptacle, 50--Pin Dusal In-line 417-0147 1
Q1,Q2 Transistor, 2N3204, NPN, Silicon, TO-92 Case 211-3904 2
Q3 Transistor, MPS-A14, Silicon, NPN, Darlington, TO-92 Case 211-0014 1
Q4 Field Effect Transistor, J271, P-Channel JFET, T0--92 Case 210-0271 1
R1THRU R4 Resistor, 10 kX Ohm 5%, 1/4W 100-1053 4
R5 Resistor Network, 10-10 k Ohm 0.5% Resistors, 0.7W Total 226-0392 1
Digsipation, 16-Pin DIP
R6,R7 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R8,R9 Resistor, 5.1 k Ohm +5%, 1/4W 100-5143 2
R10 Potentiometer, 50 k Ohm +10%, 3/4W 179-5050 1
R11 Resistor, 120 Ohm 5%, 1/4W 100-1233 1
R12 Resistor, 1 Meg Ohm 1%, 1/4W 103-1007 1
R13,R14 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R15,R16 Resistor, 5.1 k Ohm *5%, 1/4W 100-65148 2
R17 Potentiometer, 50 k Ohm £10%, 3/4W 179-5050 1
R18 Resistor, 120 Ohm 5%, 1/4W 100-1233 1
R19 Resistor, 52.3 k Ohm £1%, 1/4W 103-5285 1
R20,R21 Resistor, 10 k Ohm 1%, 1/4W 100-1051 2
R22 Resistor, 100 k Ohm +£1%, 1/4W 103-1062 1
R23 Resistor, 162 k Ohm +1%, 1/4W 103-1626 1
R24 Resistor, 2.4 k Ohm 356%, 1/4W 1002443 1
R25 Resistor, 1 k Ohm +1%, 1/4W 100-1041 1
R26 Resistor, 9.09 k Ohm 1%, 1/4W 103-9041 1
R27 Resistor, 33 k Ohm +5%, 1/4W 100-3353 1
R28 Resistor, 1.5 k Ohm 16%, 1/4W 1001543 1
R29 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R30 Resistor, 52.8 k Ohm £1%, 1/4W 1035235 1
R31 Resistor, 10 k Ohm *1%, 1/4W 100-1061 1
R32 Resistor, 100 k Ohm 1%, 1/4W 103-1062 1
R33 Resistor, 162 k Ohm £1%, 1/4W 1031626 1
R34 Resistor, 1 k Ohm £1%, 1/4W 100-1041 1
R35 Resistor, 9.09 k Ohm 1%, 1/4W 103-9041 1
R36 Resistor, 33 k Ohm 5%, 1/4W 100--3353 1
R37 Resistor, 1.5 k Ohm 5%, 1/4W 100-1543 1
R38,R39 Resistor, 1,21 k Ohm 1%, 1/4W 103-1214 2
R40,R41 Resistor, 68.1 Ohm +1%, 1/4W 103--6812 g
R42 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
%ﬁg THRU Resistor, 7500 Ohm 5%, 1/4W 100-7543 4
R47 R4A8 Potentiometer, 50 k Ohm +10%, 1/2W 178-5054 2
R49 R50 Resistor, 18 k Ohm 5%, 1/4W 1001353 2
R51,R52 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
%gg THRU Resistor, 20 k Ohm 5%, 1/4W 1002053 4
R57 Resistor, 51 Ohm 5%, 1/4W 100-5123 1
R58 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
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TABLE 6-14. PT-80 RECORD PRE-AMPLIFIER MODULE ASSEMBLY - 950-0104

(Sheet 3 of 4)
REF. DES. DESCRIPTION PART NO. QTY.
R59 Resistor, 5.1 k Ohm +5%, 1/4W 100-5143 1
R60,R61 Resistor, 100 k Ohm 5%, 1/4W 100-1063 2
R62 Resistor, 51 Ohm 5%, 1/4W 100-5123 1
R63 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
Ré4 Resistor, 5.1 k Ohm +5%, 1/4W 100-5143 1
Ré5 Potentiometer, 100 k Ohm £10%, 1/2W 178-1064 1
R66,R67 Resistor, 20 k Ohm 5%, 1/4W 100-2053 2
%g% THRU Resistor, 7.50 k Ohm 1%, 1/4W 103-7541 4
R72,R73 Resistor, 10 k Ohm +1%, 1/4W 100~-1051 2
R74 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R75,R76,R77 Resistor, 10 k Ohm +1%, L/4W 100-1051 3
R78 Resistor, 20.0 k Ohm +1%, 1/4W 103-2051 1
R79 Resistor, 33 k Ohm 6%, 1/4W 100-3353 1
R80 Resistor, 10 k Ohm +1%, 1/4W ' 100--1051 1
R81 Resistor, 33 k Ohm £5%, 1/4W 100-3353 1
R82 Resistor, 5.1 k Ohm 5%, 1/4W 100-5143 1
R83 Resistor, 10 k Ohm £5%, 1/4W 100-1053 1
R84 Resistor, 51 Ohm +5%, 1/4W 100-5123 1
R85 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R86 Resistor, 5.1 k Ohm 5%, 1/4W 100-5143 1
R87 Resistor, 10 k Ohm 5%, 1/4W 1001053 1
R88 Resistor, 51 Ohm 5%, 1/4W 100-5123 1
R&9 Resistor, 100 k Ohm £5%, 1/4W 100-1063 1
Rao Potentiomster, 100 k Ohm +10%, 1/2W 178-1064 1
R91 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
RO2 Resistor, 5.11 k Ohm 1%, 1/4W 103-5141 1
R93 Resistor, 316 Ohm 1%, 1/4W 103-3163 1
R94 Resistor, 5.11 k Ohm 1%, 1/4W 103-5141 1
R95 Resistor, 316 Ohm £1%, 1/4W 103-3163 1
R96 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R97 Resistor, 124 Ohm 1%, 1/4W 103-1241 1
R98 R99 Resistor, 1.5 k Ohm 1%, 1/4W 103--1504 2
R100 Resistor, 124 Ohm £1%, 14W 103-1241 1
R101 Resistor, 10 Ohm +5%, 1/4W 100-1023 1
R102 Resistor, 1 Meg Ohm 6%, 1/4W 100-1073 1
R103 Resistor, 2 Meg Ohm 156%, 1/4W 100-2073 1
R104 Resistor, 10 k Ohm +5%, 1/4W 100~1058 1
R105 . Resistor, 178 k Ohm %1%, 1/4W 103-1761 1
R106 Resistor, 22.6 k Ohm £1%, 1/4W 10322656 1
R107 Resistor, 31.6 k Ohm £1%, 1/4W 100-3151 1
R108 ~ Resistor, 100 k Ohm 5%, UV4W 100-1063 1
R109 Resistor, 1 Meg Ohm £1%, 1/4W 103-1007 1
R110 Resistor, 2.4 k Ohm +5%, 1/4W 100-2443 1
R111 Resistor, 100 k Ohm £5%, 1/4W 100-1063 1
R112 Resistor, 510 X Ohm +5%, 1/4W 100-5163 1
R113 Resistor, 2 Meg Ohm 5%, 1/4W 100-2073 1
i BROADCAST 6-18

ELECTRONICS ING



TABLE 6-14. PT-20 RECORD PRE-AMPLIFIER MODULE ASSEMBLY - 950-0104

(Sheet 4 of 4)
REF, DES. DESCRIPTION PART NO. QTY.
R1i14 Resistor, 1 k Ohm 6%, 1/4W 100-1043 1
R115 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R116,R117 Resistor, 1 Meg Ohm +1%, V/4W 103-1007 2
R113 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R119 Resistor, 100 k Ohm +5%, 1/4W 100-1083 1
Elgg THRU Resistor, 10 k Ohm +1%, 1/4W 100-1051 4
1
R124 Resistor, 10 k Ohm 16%, 1/4W 100-1053 1
R125,R126 Resistor, 20 k Ohm 5%, 1/4W 100-2053 2
R128 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R129 Resistor, 510 k Ohm 5%, 1/4W 100-5163 1
R130 Resistor, 470 k Ohm +5%, 1/4W 1004763 1
R131 Resistor, 15 k Ohm 5%, 1/4W 100-1553 1
R132 Resistor, 2.26 k Ohm 1%, 1/4W 103--2264 1
R133 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R134 Resistor, 5.1 k Ohm 5%, 1/4W 1005143 1
R135R136  Resistor, 2.4 k Ohm 5%, L4W 100-2443 2
%Ei THRU  Terminal, Turret, Double Shoulder 413-1597 4
U102 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 2210074 2
Amplifier, 14—Pin DIP
U3 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 2210072 1
Amplifier, 8-Pin DIP
U4 Integrated Cireuit, LM339AN, Quad Comparator, 14-Pin DIP 2210339 1
Us Integrated Circuit, MC14052B, Dual 4—Channel Analog 2204052 1
Multiplexers/Demultiplexers, CMOS MSI, 2P4T, 16-Pin DIP
e, U7 Integrated Circuit, 21504, Voltage Controlled Amplifier, 8-Pin SIP  220-2150 2
1J8 THRU Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 4
Ul1 Amplifier, 8-Pin DIP
U12,U13 Integrated Circuit, 2150A, Valtage Controlled Amplifier, 8-Pin SIP  220-2150 2
U14 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 1
Amplifier, 8-Pin DIP
Uls Integrated Circuit, LM317T, Adjustable Positive Voltage Regulator, 227-0317 1
1.2V to 37V, 1.5 Ampere, TO-220 Case
U16 Integrated Circuit, LM337T, Adjustable Negative Voltage Regulator, 2270337 1
1.2V to 37V, 1.5 Ampere, TO-220 Case
U1 Int%gr;;:e% %}‘cuit, TL311P, JEET-Input Differential Comparator, 220-0311 1
-Pin
U18 Integrated Circuit, MC14093B, CMOS SS], Quad 2-Input NAND 2204093 1
Schmitt Trigger, 14—Pin DIP
U19 Integrated Circuit, LF353N, Dual JFET-Input Operational 221-0353 1
Amplifier, 8-Pin DIP
~ XR5 Socket, 16—Pin DIP 417-1604 1
- XU1L,XU2 Socket, 14-Pin DIP 417-1404 2
XU3 Socket, 8—Pin DIP 417-0804 1
XU4 Socket, 14-Pin DIP 417-1404 1
XUs Socket, 16—Pin DIP 417-1604 1
XU8 THRU  Socket, 8-Pin DIP 4170804 6
XU11,XU0U14, —_—
XU17 -
XU18 ‘Socket, 14-Pin DIP 417-1404 1
XU19 Socket, 8-Pin DIP 417-0804 1
_ Washer, Shoulder, #4 (for U18) 407-0132 2
 — Blank Record Pre—-Amplifier Circuit Board 510-9009 1
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TABLE 6-15. POWER SUPPLY MODULE ASSEMBLY - 950-0032-001

REF. DES, DESCRIPTION PART NO. QTY.
CL,C2 Capacitor, Electrolytic, 2200 uF, 35V 014-2293 2
C3 Capacitor, Electrolytic, 10 uF £20%, 50V 023-1076 1
C4 Capacitor, Electrolytic, 4700 uF £20%, 50V 020-4794 1
C5 Capacitor, Electrolytic, 10,000 uF £20%, 16V 020-1094 1
Cé Capacitor, Silvered Mica, 100 pF 5%, 500V 040-1022 1
C7,C8 Capacitor, Electrelytic, 1 uF, 50V 0241064 2
D1 THRU D4 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 4
D5 TERU D12 Diode, MR502, Silicon, 200V @ 3 Amperes 202-0502 8
Di3, D14 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 2
D15 Diode, Zener, 1IN47504A, 27V £10%, 1 Watt 2000027 1
D16 Diode, 1N4148, Silicon, 75V @ 0.3 Amperoes 203-4148 1
E1THRUE4 Turret Terminal, Double Shoulder 413-1587 4
F1 Fuse, AGC, 1A, 250V, Slow—Blow (for 115 Volt Operation) 3340100 1
J201 Receptacle, 40—Pin, Dual In-line 4174041 1
J202 Connector, 9-Pin 418-0900 1
J203 Connector, Header, 3-Pin 417-0003 1
P202 Connector Plug, 9-Pin ’ 4170059 1
P203 Connector Housing, 3-Pin 417-0003-001 1
Ql Transistor, 2N3304, Silicon, NPN, TO-92 Case 211-3904 1
Q2 Transistor, TIP120, Silicon, NPN Darlington, 65W @ 255C Case 210-0120 1
Q3 Transistor, 2N3904, Silicon, NPN, TO-92 Case 211-3904 1
Q4 Transistor, TIP125, Silicon, PNP, Darlington, TO-220 Case 210-0125 1
Q5 Transistor, TIP314, Silicon, NFN, TO-220 AB Case 219-0031 1
R1 Resistor, 470 Ohm 5%, 1/4W 1004733 1
R2 Resistor, 68 k Ohm 5%, 1/4W 100-6853 1
R3- Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R4 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R5,R6 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R7 Resistor, 5 Ohm £1%, 1W, W/W 120-5011 1
R8 Resistor, 15 Ohm 5%, 1/4W 100-1523 1
R9 Potentiometer, 50 Ohm £10%, 1/2W 178-5002 1
R11 THRU  Resistor, 10 k Ohm 5%, 1/4W 100-1053 5
R14,R186

5202 Switch, Slide, DPDT, Miniature, 1 Ampere @ 125V ac 3450126 1
T1 Transformer, Toroid 3704390 1

Primary: 115V AC 50/60 Hz @ 0.68 Ampere,
230V AC 50/60 Hz @ 0.34 Ampere
Secondary: 1) 20V AC @ 0.40 Ampere,
2) 25V AC @ 1.0 Ampere,
3)9V AC @ 150 mA
U1 Integrated Cireuit, LM317K, Three—Terminal Adjustable 2270318 1
Positive Voltage Regulator, 1.2 to 37V, 1.5 Ampere
Maximum, TO-3 Case

_ Socket, Transistor, TO-3 417-0298 1

_ Socket, Connector 417-0053 6

r— Pins, Crimp Type 417-8766 3

—_ AC Power Receptacle, On/Off Power Switch and Fuse Holder 418-0050 1

_ Blank Power Supply Cireuit Board 510-9018 1
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TABLE 6-16. PT-90 CPU MODULE ASSEMBLY - 950-0101

6-21

B3

{Sheet 1 of 3)
REF,. DES. DESCRIPTION PART NO. QTY.
C1,C2 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C3 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C4 Capacitor, Mylar, 0.1 uF +10%, 100V 030-1053 1
C5,C6 Capacitor, Ceramic Monolithie, 10 pF +56%, 100V 000-1013 2
ci,c8 Capacitor, Electrolytic, 1 uF, 50V 024-1064 2
C9 Capacitor, Mylar, 0.01 uF +10%, 100V 031-1043 1
8%2 THRU Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 6
C17,C18 Capacitor, Electrolytic, 2.2 uF, 25V dc 013-2064 2
Cl9 Capacitor, Mica, 1000 pF +1%, 100V 041~-1031 1
832 THRU Capacitor, Electrolytic, 10 uF, 35V 023-1076 5
C25 THRU Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 35
Ch9
Sgg THRU Capacitor, Electrolytie, 10 uF, 35V 023-1076 3
C63 Capacitor, Monolythic Ceramie, 0.1 uF 120%, 50V 003-1054 1
D1 THRU D4 Diode, 1N 34, Germanium, 8.5 mA, 10V 202-0034 4
D5 THRU D13 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 9
B%g THRU Diode, 1IN34, Germanium, 8.5 mA, 10V 202-0034 7
Bg% THRU Diode, 1N4005, Silicon, 600V @ 1 Ampere 2034005 7
D28,D29,D30 Diode, 1N84, Germanium, 8.5 mA, 10V 202-0034 3
D31,D32 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 2
JB02 Connector, Right Angle, 256-Pin 4170153 1
Pso1 Receptacle, 60—Position, Dual In-line 417-0155 1
R1 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R2 Resistor, 100 k Ohm £56%, 1/4W 100-1063 1
R3 Resistor, 180 k Ohm 5%, 1/4W 100-1863 1
R5 Resistor, 1 Meg Ohm £5%, L/4W 100-1073 1
R6 Resistor, 120 k Ohm 5%, 1/4W 100-1263 1
R7 Registor, 1.5 Meg Ohm #5%, 1/4W 100-1573 1
R8 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R9 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R10 Resistor, 10 k Ohm 15%, 1/4W 100-1053 1
R11 Resistor, 100 k Ohm £5%, 1/4W 100-1063 1
R12 Potentiometer, 50 k Ohm +10%, 1/2W 178-5054 1
R13 Resistor, 2.2 k Ohm +5%, 1/4W 100-2243 1
R14 Resistor, 4.7 k Ohm 5%, 1/14W 1004743 1
R15 . Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
" R16 ~ Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R17 Potentiometer, 50 k Ohm £10%, 1/2W 178-5054 1
R18 Resistor, 2.2 k Ohm 5%, 1/4W 1002243 1
R19 - Resistor, 4.7 k Ohm 5%, 1/4W 1004743 1
R20,R21 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R22 Potentiomster, 5 k Ohm £20%, 3/4W 178-5044 1
R23 Resistor, 15 k Ohm +5%, 1/4W 1001553 1
R24 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R25 Resistor, 10 Ohm +5%, 1/4W 100-1023 1
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TABLE 6-16. PT-90 CPUMODULE ASSEMBLY - 950-0101

(Sheet 2 of 3)

REF. DES. DESCRIPTION PART NO. QTY.

R26 Resistor, 1 Meg Ohm +65%, 1/4W 100-1073 1

R27 Resistor, 1 k Ohm +5%, 1/4W 100-1043 1

%28 THRU Resistor, 22 Ohm 5%, 1/4W 1002223 6

33

R34 Resistor, 1 X Ohm +5%, 1/4W 1001043 1

R35 Resistor, 124 Ohm +1%, 1/4W 103-1241 1

R36 Resistor, 6656 Ohm +1%, 1/4W 103-6653 1

R37 Resistor, 124 Ohm 1%, 1/4W 103-1241 1

R38 Resistor, 6656 Ohm +1%, 1/4W 1036653 1

R39 Resistor, 124 Ohm +1%, 1/4W 103-1241 1

R40 Resistor, 383 Ohm 1%, 1/4W 103-3833 1

R41,R42 Resistor, 1 k Ohm +5%, 1/4W 100-1043 2

%43 THRU Resistor, 100 Ohm 5%, 1/4W 100-1033 8

50

R51 Resistor, 1 Ohm 5%, 1/4W 100-1613 1

R52 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1

RNET1, Resistor Network, 9 — 10 k Ohm 12%, 1/4W Resistors, 226-1050 2

RNET2 Single In-Line 10-Pin Package

S1 Bwitch, Toggle, 3PST, 0.4 VA Maximum @ 20V ac or de 340-0095 1

U102 Inteﬁ'rated Circuit, 82C43, Micro Controller Input/Qutput 2208243 2

xpander, CMOS, 24-Pin DIP

Us Integrated Circuit, 80C39, Micre Controller, 8—Bit Single— 220-8039 1
Component, CMOS, 40—Pin DIP

U4 Integrated Circuit, MC14011BCP, Quad 2-Input NAND Gate, 2284011 1
CMOS, 14-Pin DIP

Us Integrated Circuit, 82053, Triple Programmable Interval Timer, 220-8253 1
24 Pin DIP

Us Integrated Circuit, 74HC373, 8-Bit Latch, Tri-State Qutput, 220-7473 1
CMOS, 20-Pin DIP

U7 Software Kit, PT-90RP 970-0120 1

Us Integrated Circuit, X2816AD, 2K X 8 Non—Volatile Random— 220-28186 1
Access—Memory, NMOS, 24Pin DIP

Ug,U10 Integrated Circuit, MC14051, 8-Bit Analog Multiplexer, CMOS, 220-4051 2
16-Pin DIP

U11 Integrated Circuit, MC14013BCP, Dual D-Type Flip—Flop, CMOS, 228-4013 1
14-Pin DIP

U12 Integrated Circuit, ULN2004, 7 Section NPN Darlington Driver, 226-2004 1
CMOS, 16-Pin DIP

Ui13 Integrated Circuit, MC14013BCP, Dual D-Type Flip—Flop, CMOS 228-4013 1
14-Pin DIP

Ul4 THRU  Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 8

19 Amplifier, 8-Pin DIP

Uz20,U21 Integrated Circuit, LM317T, Adjustable Positive Voltage 227-0317 2
Regulator, 1.2V to 37V, 1.5 Ampere, TO—220 Case

22 Integrated Circuit, LM337L, Adjustable Negative Voltage 220-0337 1
Regulator, 1.2 to 37V, 0.1A Maximum, TO-92 Case

U23 Integrated Circuit, CD4071B, OR Gate, CMOS, 14-Pin DIP 225-0005 1

Y1 Crystal, 6.144 MHz 0.01% from 85C to +705C, 30 pF Load 390-0020 1

: Capacitance, HC~18 Case

_ Socket, 8-Pin DIP 4170804 6

— Socket, 20-Pin DIP 417-2004 1

- Socket, 24-Pin DIP 417-2404 4

—_ Receptacle, 28-Pin DIP 417--2804 1
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TABLE 6-16, PT-90 CPU MODULE ASSEMBLY - 9500101

6-23

(Sheet 3 of 3)

REF. DES. DESCRIPTION PART NO. QTY.
e Socket, 14~Pin DIP 417-1404 4
_ Socket, 40-Pin DIP 4174005 1
—_— Socket, 16—-Pin DIP 417-1604 3
— Blank CPU Circuit Board 510-9012 1

TABLE 6-17. PT-80 RECORD BIAS MODULE ASSEMBLY - 950-0102
(Sheet 1 of 6)

REF. DES. DESCRIPTION PART NO. QTY.
C1,C2 Capacitor, Electrolytic, 1 uF, 50V 0241064 2
C3 THRU C8 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 6
€9,C10 Capacitor, Polyester, 0.0022 uF £10%, 100V 031-2033 2
€11,C12 Capacitor, Silvered Mica, 100 pF 5%, 500V 040-1022 2
€13,C14 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 2
géi THRU Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 7
c22 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
€23 Capacitor, Monolythic Ceramic, 0.1 ul* £20%, 50V 0031054 1
©24,C25 Capacitor, Electrolytic, 4.7 ul, 35V, Low Leakage 024-4753 2
(c]gg THRU Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 4
C30 Capacitor, Polyester, 0.0022 uF £10%, 100V 031-2033 1
C31 Capacitor, Monolythic Ceramie, 0.1 uF* £20%, 50V 003-1054 1
Cc32 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
€33 Capacitor, Silvered Mica, 100 pF £5%, 500V 040-1022 1
C34,C35 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 2
C37 Capacitor, Electrolytic, 10 uF, 25V, Non-Polarized 024-1075 1
C38 Capacitor, Mylar Film, 0.022 uF £10%, 100V 031-2243 1
C39,C40 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 2
C41 Capacitor, Ceramic, 0.001 uF £10%, 200V 030--1033 1
C42 Capacitor, Mica, 330 pF 5%, 500V 042-3322 1
C43 Capacitor, Silvered Mica, 100 pF £5%, 500V 0401022 1
C44,C45 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 2
C46 Capacitor, Mica, 270 pF £5%, 300V 0412722 1
Ca7 Capacitor, Ceramic, 0.001 uF £10%, 200V 030-1033 1
C48 Capacitor, Mylar, 0.01 uF +10%, 100V 031-1043 1
C49,C50 Capacitor, Monelythic Ceramie, 0.1 uF £20%, 50V 003-1054 2
Cs1 Capacitor, Ceramic Dise, 0.005 uF, 50V 0005034 1
C52 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
C53 Capacitor, Polyester, 0.0022 uF £10%, 100V 031-2033 1
. Cb4 Capacitor, Ceramic Disc, 0.005 uF, 50V 000-5034 1
(055,056 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 2
C57 Capacitor, Mylar, 0.01 uF £10%, 100V 0311043 1
C58 Capacitor, Monolythic Ceramie, 0.1 uF 120%, 50V 003-1054 1
C59 Capacitor, Mica, 270 pF £5%, 300V 041-2722 1
Cs0 Capacitor, Polyester, 0.0022 uF +10%, 100V 031-2033 1
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TABLE 6-17. PT-90 RECORD BIAS MODULE ASSEMBLY - 950-0102

(Sheet 2 of 6)

REF. DES. DESCRIPTION PART NO. QTY.
61,062 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 2
C63,C64 Capacitor, Electrolytic, 3.3 uF, 50V, Non—Polarized 024-3364 2
Céb Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C66,C67 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003--1054 2
C68,C69 Capacitor, Electrolytic, 3.3 uF, 50V, Non—Pclarized 024-3364 2
C70,071 Capacitor, Monolythie Ceramie, 0,1 uF +20%, 50V 003-1054 2
C72,C78 Capacitor, Electrolytic, 1 uF, 50V 024-1084 2
C74,C75 Capacitor, Mylar Film, 0.047 uF £10%, 100V 0304743 2
C78,079 Capacitor, Mylar, 0.01 uF +10%, 100V 031-1043 2
C80 THRU Capacitor, Monolythic Ceramie, 0,1 uF £20%, 50V 003--1054 6
C8b
C86,C87 Capacitor, Electrolytic, 10 uF, 25V, Non—Polarized 024-1075 2
C88 Capacitor, Mica, 330 pF £5%, 500V 042-3322 1
C89 Capacitor, Mica, 270 pF £6%, 300V 041-2722 1
C90,091 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 2
C92,C93 Capacitor, Electrolytic, 10 uF, 35V (23-1076 2
C94,C95 Capacitor, Electrolytic, 4.7 uF, 35V, Low Leakage 024-4753 2
C96,C97 Capacitor, Electrolytie, 10 uF, 35V 023-1076 2
C98,099 Capacitor, Electrolytic, 4.7 uF, 35V, Low Leakage 0244753 2
C100,C101 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C102,C103 Capacitor, Mylar Film, 0.022 uF £10%, 100V 031-2243 2
8183 THRU  Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 6
C110 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
gﬂé THRU  Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 3
Cill4 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C115,C116 Capacitor, Ceramie, 0.001 uF £10%, 200V 030-1033 2
C117,C118  Capacitor, Mica, 47 pF +5%, 500V 040-4713 2
Cl119 Capacitor, Electrolytic, 10 ul', 35V 023-1076 1
B%STHRU Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 15
D16,D17 Diode, 1N4005, Silicon, 600V @ 1 Ampere - 203-4005 2
D18,D19,D20 Dicde, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 3
D21,D22 Diode, IN4737, Zener, 7.5V £10%, 1W 2004737 2
D23 Diode, Germanium, 8,5 mA, 10V 2020034 1
J702 Receptacle, Male, 2-Pin In~line 417-4004 1
P701 Receptacle, 50-Pin Dual In-line 4170147 1
P02 Jumper, Programmable, 2-Pin 340-0004 1
R1 Resistor, 47 k Ohm 5%, 1/4W 1004753 1
R2 Resistor, 27 k Ohm 5%, 1/4W 100-2753 1
R3 Resistor, 91 k Ohm 5%, 1/4W 1009153 1
R4,R5,R6 Resistor, 1 kX Ohm 1%, 1/4W 100--1041 3
R7 Resistor, 47 k Ohm 5%, 1/4W 1004753 1
R8 . Resistor, 27 k Ohm 15%, 1/4W 100-2753 1
R9 Resistor, 91 k Ohm 5%, 1/4W 100-9153 1
R10,R11,R12 Resistor, 1 k Ohm %1%, 1/4W 100-1041 3
R13,R14 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R15 Resistor, 5.1 k Ohm 5%, 1/4W 100-5143 1
R16 Potentiometer, 50 k Ohm +10%, 1/2W 178-5054 1
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TABLE 6-17. PT-90 RECORD BIAS MODULE ASSEMBLY - 950-0102

(Sheet 3 of 6)

REF. DES. DESCRIPTION PART NO. QTY.
R17 Resistor, 5.1 k Ohm +5%, 1/4W 100-5143 1
R18 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R19 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R20 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R21 Resistor, 20 k Ohm 5%, 1/4W 100--2053 1
R22 R23 Resistor, 100 k Ohm £5%, 1/4W 100-1063 2
R24 Resistor, 1 k Ohm £5%, 1/4W 1001043 1
%gg THRU Resistor, 100 k Ohm +5%, 1/4W 100-1063 4
R29 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R30 Potentiometer, 20 k Ohm £10%, 1/2W 1782054 1
R31,R32,R33 Registor, 1 k Ohm +1%, 1/14W 100-1041 3
R34 Resistor, 169 Ohm +1%, 1/4W 103--1693 1
R35R36 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R37 Resistor, 20 k Ohm 5%, 1/4W 100-2053 1
R38 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R39 Resistor, 5.6 k Ohm 5%, 1/4W 100-5643 1
R40 Resistor, 1560 k Ohm £1%, 1/4W 103-1561 1
R41 Resisgtor, 61.9 k Ohm +1%, 1/4W 103-6195 1
R42 Resistor, 102 k Ohm £1%, 1/4W 103-1026 1
R43,R44 Resistor, 4.87 k Ohm *1%, 1/4W 1034874 2
R45 Resistor, 14.3 k Ohm +1%, 1/4W 103-1435 1
R46 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R47 Resistor, 61.9 k Ohm £1%, 1/4W 103-6195 1
R48 Resistor, 20 k Ohm +5%, 1/4W 1002053 1
R49 Resistor, 66.5 k Ohm +1%, 1/4W 103-6655 1
R50,R51 Resistor, 88.7 k Ohm 1%, 1/4W 103-8875 2
R52 Resistor, 5.1 k Ohm 5%, 1/4W 100-5143 1
R53 Potentiometer, 20 k Ohm +10%, 1/2W 1782054 1
Rb4 Potentiometer, 50 k Ohm £10%, 1/2W 178-5054 1
R55 Registor, 2 k Ohm 5%, 1/4W 100-2043 1
R56 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R57 Resistor, 221 k Ohm *1%, 1/4W 1032216 1
R58 Resistor, 20 k Ohm +5%, 1/4W 100-2053 1
R59 Resistor, 221 k Ohm %1%, 1/4W 103-2216 1
R60,R61 Resistor, 59.0 k Ohm +1%, 1/4W 103-5905 2
R62 Resistor, 2.4 k Ohm +5%, 1/4W 1002443 1
R63 Patentiometer, 20 k Ohm £10%, 1/2W 178-2054 1
R64 Resistor, 19.1 'k Ohm +1%, V4W 103-1915 1
ggg THRU  Resistor, 100 k Ohm 5%, 1/4W 100-1063 4
R69 Resistor, 1 Ohm 5%, 1/4W 100--1013 1
R70 - Resistor, 20 k Ohm 5%, 1/4W 100-2053 1
R71 Resistor, 200 k Ohm 5%, 1/4W 100-2063 1
R72 Resistor, 20 k Ohm 45%, 1/4W 100-2053 1
R73 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R74 Resistor, 300 k Ohm 5%, 1/4W 100-3063 1
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TABLE 6-17. PT-90 RECORD BIAS MODULE ASSEMBLY - 950-0102

(Sheet 4 of 6)
REF. DES. DESCRIPTION PART NO. QTY.
R75 Resistor, 150 k Ohm 5%, 1/4W 100-1563 1
R76 Resistor, 100 k Ohm +5%, 1/4W ) 100~10653 1
R77 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R78 Registor, 200 k Ohm 5%, 1/4W 100-2063 1
R79 Resistor, 20 k Ohm 5%, 1/4W 100-2053 1
R80 Resistor, 200 k Ohm 5%, 1/4W 1002063 1
R81 Resistor, 20 k Ohm +5%, 1/4W 100-2053 1
R82 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R83 Resistor, 300 k Ohm +5%, 1/4W 100-3063 1
R84 Resistor, 150 k Ohm 6%, 1/4W 100-1563 1
R85 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R86 Resistor, 1 Meg Ohm +5%, 1/4W 100-1073 1
R87 Resistor, 200 k Ohm +5%, 1/4W 100-2063 1
Egg THRU Potentiometer, 100 k Ohm +10%, 1/W 177-1064 6
R94 Resistor, 124 Ohm 1%, 1/4W 103-1241 1
R95 R96 Resistor, 866 Ohm 1%, 14W 103-8663 2
R97 Resistor, 124 Ohm £1%, 1/4W 103-1241 1
R98,R99 Resistor, 316 Ohm 1%, 1/4W 103-3163 2
Ri00,R101 Resistor, 100 Ohm +1%, 1/4W 100-1031 2
R102 Resistor, 10.2 k Ohm +1%, 1/4W 103-1025 1
R103 Resistor, 4.42 k Ohm +1%, 1/4W 1034441 1
R104 Resistor, 10.2 k Chm 1%, 1/4W 103-1025 1
R105 Resistor, 4.42 k Ohm 1%, 1/4W 103-4441 1
R106 Resistor, 33 Ohm 5%, 1/4W 103-3323 1
R107 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R108 Resistor, 124 Ohm +1%, 1/4W 103-1241 1
R109 Resistor, 200 k Ohm 5%, 1/4W 100-2063 1
Ri10 Resistor, 10 k Ohm 5%, 1/4W 100--1053 1
R111 Potentiometer, 100 k Ohm +10%, 1/2W 179-1065 1
R112 Resistor, 10.2 k Ohm +1%, 1/4W 103-1025 1
R113 Resistor, 4.42 k Ohm +1%, 1/4W 1034441 1
R1l4 Resistor, 10.2 k Ohm +1%, 1/4W 103-1025 1
R115 Resistor, 4.42 k Ohm 1%, 1AW 1034441 1
R116 Resistor, 124 Ohm 1%, 1/4W 103-1241 1
R117 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R118 Resistor, 33 Ohm +5%, 1/4W 103-3323 1
R119 Resistor, 200 k Ohm +5%, 1/4W 1002063 1
R120 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R121 Resistor, 24 k Ohm 5%, 1/4W 1002458 1
R122 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R123 Resistor, 24 k Ohm +5%, 1/4W 100-2453 1
R124 Resistor, 200 k Ohm 5%, 1/4W 100-2063 1
- R125,R126  Resistor, 47 Ohm +5%, 3 1/4W W/W 1324721 2
R127 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R128 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R129 Resistor Network, 9 — 10 k Ohm 2%, 1/4W Resistors, 226--1050 1

Single In—Line 10-Pin Package
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TABLE 6-17. PT-90 RECORD BIAS MODULE ASSEMBLY - 950-0102

(Sheet 5 of G)

REF. DES. DESCRIPTION PART NO. QTY.

R130 Resistor, 2.32 k Ohm +1%, 1/4W 103-2341 1

R131,R132 Resistor, 100 k Ohm +5%, 1/4W 100-1063 2

R133 Resigtor, 100 Ohm 5%, 1/4W 100-1033 1

R134,R135 Resistor, 100 k Ohm 5%, 1/4W 100-1063 2

R136,R137 Resistor, 270 Ohm 5%, 1/4W 100-2733 2

R138 Resistor, 10K Ohm +5%, 1/4W 100-1053 1

U1l Integrated Circuit, MC14053B, Analog Multiplexers/Demultiplexers, 220—4053 1
CMOS, 16-Pin DIP

U2 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 1
Amplifier, 8Pin DIP

U3,U4 Integrated Circuit, NE5532AP, Dual Low Noise Operational 221-5532-001 2
Amplifier, 8-Pin DIP

Us Integrated Cireuit, TLO72CP, Dual JFET-Input Operational 221-0072 1
Amplifier, 8-Pin DIP

Us Integrated Circuit, MC14053B, Analog Multiplexers/Demultiplexers, 220-4053 1
CMOS MSI, 16-Pin DIP

U7 Integrated Circuit, NE5532AP, Dual Low Noise Operational 221-5532-001 1
Amplifier, 8-Pin DIP

Us Integrated Circuit, MC14040B, CMOS, 12-Bit Binary Counter, 2204040 1
16-Pin DIP

Uog Integrated Circuit, CD4071B, Quad 2-Input OR Gate, CMOS, 2250005 1
14-Pin DIP

U10,U11 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 2
Amplifier, 8-Pin DIP

Uiz Integérali;?d giII]'E():uit, MC14040B, CMOS, 12-Bit Binary Counter, 2204040 1
16—Pin

U13 Integrated Circuit, ME6—CN100, 6th Order Butterworth 229-0006 1
Low-Pass Filter/Amplifier, 14-Pin DIP

Ul14 Integrated Circuit, MC14053B, Analog Multiplexers/Demultiplexers, 220—4053 1
CMOS, 16-Pin DIP

Uls Integg‘aﬁad Silrl':t):uit, MC14040B, CMOS MSI, 12-Bit Binary Counter, 2204040 1
16-Pin

Ule Integrated Circuit, MC14073B, Tripple 3-Input AND Gate, 2284073 1
CMOS, 14-Pin DIP

U17 Integrated Circuit, MC14011BCP, Quad 2-Input NAND Gate, 2284011 1
CMOS, 14-Pin DIP

U18 Integrated Circuit, MC14013BCP, Dual D-Type Flip—Flop, CMOS, 228-4013 1
14-Pin DIP

Ul9 Integrated Cireuit, MC14584, Hex Schmitt Trigger, CMOS, 228-4584 1
14-Pin DIP

U20 Integrated Circuit, MF6—CN100, 6th Order Butterworth 2290006 1
Low—Pass Filter/Amplifier, 14-Pin DIP

U21 Integrated Circuit, ULN2003A, 7 Section NPN Darlington Driver, 220--2003 1
CMOS, 16-Pin DIP

U23 Integrated Circuit, MC14538B, Dual Retriggerable, Resettable 228-4538 1
Monostable Multivibrator, CMOS, 16-Pin DIP

U24 Integrated Circuit, NE5532AP, Dual Low Noise Operational 221-5532-001 1
Amplifier, 8—Pin DIP

U25 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 221-0072 1
Amplifier, 8-Pin DIP

U26 Integrated Circuit, LM317T, Adjustable Positive Voltage 227-0317 1
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case

u27 Integrated Circuit, LM337T, Adjustable Negative Voltage 2270337 1

: Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case

Uz2s Integrated Circuit, LM317LZ, Adjustable Positive Voltage 220-0317 1
Regulator, 1.2 to 37V @ 0.1 Ampere, TO-92 Case

U29 Integrated Cireuit, LM337L, Adjustable Negative Voltage 2200337 1
Regulator, 1.2 to 37V, 0.1A Maximum, TO-92 Case
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TABLE 6-17. PT-90 RECORD BIAS MODULE ASSEMBLY - 950-0102

{Sheet 6 of 6)
REF. DES. DESCRIPTION PART NO. QTY.
U3o0 Integrated Circuit, MC14052B, Dual 4-Channel Analog 2204052 1
Multiplexers/Demultiplexers, CMOS, 2P4T, 16-Pin DIP
U3i,U32 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 221-0074 2
Amplifier, 14-Pin DIP

XU1 Socket, 16—Pin DIP 417-1604 1
%gg THRU  Socket, 8—Pin DIP 417-0804 4
XU6 - Socket, 16-Pin DIP 417-1604 1
XU7 Socket, 8-Pin DIP 417-0804 1
XUs8 Socket, 16-Pin DIP 417-1604 1
XU9 Socket, 14-Pin DIP 417-1404 1
XU10,XUll  Socket, 8—Pin DIP 4170804 2
XU12 Socket, 16—Pin DIP 417-1604 1
XU13 Socket, 14-Pin DIP 417-1404 1
XU14XU15  Socket, 16-Pin DIP 417-1604 2
XU16 THRU Socket, 14-Pin DIP 417-1404 5
X020

XU21,X0U23  Socket, 16-Pin DIP 417-1604 2
XU24,X02 Socket, 8-Pin DIP 417-0804 2
XU30 Socket, 16-Pin DIP 4171604 1
XU31,X0U32  Socket, 14-Pin DIP 417-1404 2
—_ Blank Record Bias Circuit Board 510-9014 1

TABLE 6-18. PLAYBACK MOTHERBOARD ASSEMBLY - 910-9006

REF. DES. DESCRIPTION PART NO. QTY.
€1 Capacitor, Electrolytic, 100 uF, 50V 020-1083 1
J104 Connector Header, 20-Pin In—Line 417-0200 0.25
J105 Connector Header, 16-Pin Dual In-line 417--1603 1
4106 Connector Header, 26-Pin Dual In-line 4172600 1
4107 Connector Header, 5-Pin, Right Angle 417-4000-002 1
J108 Connector Header, 26—-Pin Dual In-line 4172600 1

g 109 THRU  Receptacle, Single Pin 417-0071-001 9

117
J201 Connector Header, 40—Pin Dual In-line 417-0134 1
J301,J401 Connector Header, 50-Pin Dual In-line 4170146 2
R1 Resistor, 150 Chm +65%, 1/4W 100-1533 1
R2,R3 Resistor, 68 Ohm +5%, 2W 1326832 2
—_— Blank Circuit Board 510-9006 1
TABLE 6-19. RECORD/PLAYBACK MOTHERBOARD ASSEMBLY -910-9013
{Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO. QTY.
D1 Diode, 1N4005, Silicon, 600V @ 1 Ampere 2034006 1
J104 Connector Header, 20-Pin In-Line 4170200 0.25
J105 Connector Header, 16-Pin Dual In-line 41718603 1
J106 Connector Header, 26—Pin Dual In-line 4172600 1
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TABLE 6-19. RECORD/PLAYBACK MOTHERBOARD ASSEMBLY - 910-9013

(Sheet 2 of 2)

REF. DES. DESCRIPTION PART NO. QTyY,
4107 Connector Header, 5-Pin, Right Angle 417-4000--002 1
J108 Connector Header, 26-Pin Dual In-line 417-2600 1
:} 109 THRU  Receptacle, Single Pin 417-0071--001 18

125
J201 Connector Header, 40-Pin Dual In—line 417-0134 1
J301,J401, Connector Header, 50-Pin Dual In-line 417-0146 3
J701
J801 Header Assembly, Shrouded, 60-Pin Dual In-line 417-0156 1
J901 Connector Header, 50-Pin Dual In-line 417-0146 1
R1 Resistor, 150 Ohm +£5%, 1/4W 100-1533 1
_ Blank Circuit Board 510-0013 1

TABLE 6-20, PT-90 FRONT PANEL STATUS CIRCUIT BOARD ASSEMBLY ~910-9003-1

REF, DES. DESCRIPTION PART NO. QTY.
Cl Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C2 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C3 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C4 Capacitor, Electrolytic, 10 uF, 35V 023--1076 1
Ch Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
D1 THRU D4 Diode, Zener, IN47424, 12V 5%, 1W 2004742 4
Bgi THRU  LED, Green, MV54173, Light Intensity I 320-0016 4
Dss5, DS6 LED, Red, MV57173, Light Intensity G 320--0017 2
D37 LED, Multicolor, HDSP4836, 10-Element Bar Graph Array 320-0013 1
Ds8 Light Emitting Dicde, LN543RKNS, Red, Four Digit 320-0036 1
Seven Segment Display
J501 Connector Header, 26-Pin Dual In-Line 417-2600 1
J502 Connector Header, 20-Pin In-Line 417-0200 0.5
R1 Resistor, 3.92 k Ohm +1%, 1/4W 103-3924 1
R2THRU R4 Resistor, 100 k Ohm +1%, 1/4W 103-1062 3
R5 Resistor, 10 k Ohm 1%, /4W 100-1051 1
Ré Resistor, 8.06 k Ohm 1%, 1/4W 103-8064 1
R7 Resistor, 1.24 k Ohm £1%, 1/4W 103-1244 1
RS Resistor, 100 Ohm *1%, 1/4W 100--1031 1
R9 Resistor, 316 Ohm +1%, 1/4W 103-3163 1
R10 Resistor, 1 k Ohm 1%, 1/14W 100-1041 1
%i; THRU Resistor, 10 k Ohm %1%, 1/4W 100-1051 3
R14 Resistor, 3.92K Ohm +1%, 1/4W 103-3924 1
RN-1 Resistor Network, 7 resistors, 1 k Ohm 2%, 8-Pin Single— 226-.1032 1
In—line Package
U1 Integrated Circuit, LM3914N, Dot/Bar Display Driver, 99293914 1
7 18-Pin DIP :
U2 Integrated Circuit, LCM7217CIPl, 4-Digit (LED) Presettable 220-7217 1
Up/Down Counter, 28-Pin DIP
us - " Integrated Circuit, LM337T, Adjustable Negative Voltage 220-0337 1
Regulator, 1.2 to 37V, 0.1A Maximum, TO-92 Case
XU1 Socket, 18-Pin DIP 417-1804 1
XUz Socket, 28-Pin DIP 417-2804 1
o Blank Circuit Board 510--9003.-1 1
6-29 E.BHDADCABT

ELESTRONICS INC



TABLE 6-21. PT-90 RECORD/PLAYBACK FRONT PANEL CIRCUIT BOARD ASSEMBLY -
910-9011 (Sheet 1 0f2)

N
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REF. DES, DESCRIPTION PART NO. QTY.
Ci Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
C2,C3 Capacitor, Electrolytie, 10 uF, 35V 023-1076 2
C4 Capacitor, Electrolytic, 1 uF, 50V 0241064 1
C5,C6 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
Cc7 Capacitor, Electrolytic, 1 uF, 50V (24-1064 1
c8 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
Co Capacitor, Electrolytic, 4.7 uF, 35V, Low Leakage 024-4753 1
Cio0 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1
C11 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1
C12 Capacitor, Electrolytic, 100 uF, 25V 024-1084 1
C13,C14 Capacitor, Monolythic Ceramice, 0.1 uF +20%, 50V 0031054 2
D1,D2 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 2
D3 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 1
DS1THRU  LED, Green, MV54173, Light Intensity I 320-0016 4
Ds4
DS85,DS6 LED, Red, MV57173, Light Intensity G 320-0017 2
DS7 LED, Multicolor, HDSP-4836, 10~Element Bar Graph Array 320-0013 1
Ds8 LED, Green, MV54164, High Efficiency 10-Segment Bar Graph Array 320-4164 1
DSso LED, Red, MV57164, High Efficiency 10-Segment Bar Graph Array  320-7164 1
Ds10 LED, Green, MV54164, High Efficiency 10-Segment Bar Graph Array 320—4164 1
DS11 LED, Red, MV57164, High Efficiency 10-Segment Bar Graph Array  320-7164 1
DS12 Display, 4-Digit Dot Matrix, Red, PD3535 320-0020 1
J501 Receptacle, Male, 26—Pin Dual In-Line 417--2600 1
J502 Receptacle, Male, 20—Pin In—-Line 417-0200 1
J503 Receptacle, Male, 26-Pin Dual In—Line 417-2600 1
R1 Resistor, 8.06 k Ohm #1%, 1/4W 103-8064 1
R2 Resistor, 1.24 k Ohm +1%, 1/4W 103-1244 1
R3 Resistor, 1 k Ohm +5%, 1/4W 100-1043 1
R4,R5 Resistor, 1.21 k Ohm 1%, 1/4W 103-1214 2
Ré Resistor, 1k Ohm £5%, 1/4W 100-1043 1
R7 Resistor, 1 Meg Ohm £5%, 1/4W 100-1073 1
RS Resistor, 10 k Ohm +6%, 1/4W 1001053 1
RS Resistor, 330 k Ohm 5%, 1/4W 100-3363 1
R10 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R11 Resistor, 1 Meg Ohm +5%, 1/14W 100-1073 1
R12 Resistor, 1.8 k Ohm 5%, V/4W 100-1843 1
R13,.R14 Resistor, 1.21 k Ohm 1%, 1/4W 103-1214 2
R15 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R16 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R17 Resistor, 10 k Ohm 5%, 1/4W 100--1053 1
R18 Resistor, 330 k Ohm 5%, 1/4W 1003363 1
R19 " Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
" R20 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R21 Resistor, 1.8 k Ohm 5%, 1/4W 100-1843 1
R22 Resistor, 82 Ohm #5%, 1/2W 110-8223 1
R23 Resistor, 1.02 k Ohm +1%, 1/4W 103-1024 1
R24 Resistor, 118 Ohm +1%, 1/4W 100-1111 1
R25 Resistor, 698 Ohm +1%, 1/4W 1036983 1
R26 Resistor, 221 Ohm £1%, 1/4W 103-2213 1
R27 Resistor, 280 Ohm 1%, 1/4W 103-2803 1



TABLE 6-21. PT-90 RECORD/PLAYBACK FRONT PANEL CIRCUIT BOARD ASSEMBLY -
910-9011 (Sheet2o0f2)

REF. DES. - DESCRIPTION PART NO. QTY.

R28,R29.R30 Resistor, 270 Ohm 15%, 1/4W 100-2733 3

R31 Resistor, 47 k Ohm 5%, 1/4W 1004753 1

R32,R33 Resistor, 10 k Ohm £5%, 1/4W 100-1053 2

R34 Resistor, 1 Ohm 5%, 1/4W 100-1013 1

R35,R36 Resistor, 220 Ohm +5%, 1/2W 110-2233 2

R37,R38 Resistor, 680 Ohm 5%, 1/2W 110-6833 2

RN-1 Resistor Network, 7 resistors, 1 k Ohm £2%, 8—Pin Single— 226-1032 1
In-line Package

S1THRU S10 Switch, Push, Hluminated, S120601H1, 340-01907 10
Contacts: SPST, N.O., 24V ac at 125 mA Nominal

Ul Integrated Circuit, LM3914N, Dot/Bar Display Driver, 229-3914 1
18-Pin DIP

U2 THRUU  Integrated Circuit, LM3916N, Dot/Bar Display Driver, 18-Pin DIP  220-3916 4

Us Integrated Circuit, LM3392AN, Quad Comparater, 14-Pin DIP 221-0339 1

U7 Integrated Circuit, LM317T, Adjustable Positive Voltage 227-0317 1
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case

%81 THRU  Socket, 18-Pin DIP 417-1804 5

b
XUs Socket, 14-Pin DIP 417-1404 1
_ Blank Circuit Board 510-9011 1

TABLE 6-22, MOTOR CONTROL CIRCUIT BOARD ASSEMBLY - 910-9005

(Sheet 1 of 4)
REF. DES. DESCRIPTION PART NO. QTY.
C1 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 1
C2 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C3,C4 Capacitor, Monolythic Ceramie, 0.1 uF :+20%, 50V 003-1054 2
C5,Cé Capacitor, Silvered Mica, 100 pF 5%, 500V 040-1022 2
cr,C8 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 2
Cg Capacitor, Mylar Film, 0.22 uF £10%, 100V 0302253 1
C10 Capacitor, Mylar Film, 0.01 uF +10%, 100V 031-1043 1
C11 Capacitor, Electrolytic, 1 uF, 50V 0241064 1
€12,C13,C14 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 3
C15 Capacitor, Mylar ¥ilm, 0.01 uF £10%, 100V 031-1043 1
glg THRU Capacitor, Monolythie Ceramie, 0.1 uF +20%, 50V 003-1054 4
1
C20 Capacitor, Mylar Film, 0.01 uF £10%, 100V 031-1043 1
c21 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
c22 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1
C23,024,C25 Capacitor, Electrolytic, 10 uF, 35V 023-1076 3
C26 . Capacitor, Electrolytic, 3.3 uF, 50V 020-3363 1
€27,C28 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 2
c29 Capacitor, Electrolytic, 33 uF, 35V 024-3374 1
C30,C31 . Capacitor, Mica, 22 pF 5%, 500V 040-2213 2
833 THRU Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 0031054 6
C3s8 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1

k]
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TABLE 6-22. MOTOR CONTROL CIRCUIT BOARD ASSEMBLY - 910-8005

(Sheet 2 of 4)
REF. DES. DESCRIPTION PART NO. QTY.
39,040 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 2
C41 Capacitor, Electrolytic, 100 uF, 50V 020-1083 1
C42 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
C43 Capacitor, Ceramie, 0.001 uF £10%, 200V 030-1033 1
D1 THRU D4 Diode, IN4148, Silicon, 75V @ 0.3 Amperes 2034148 4
D5 Diode, IN34, Germanium, 8.5 mA, 10V 202-0034 1
D6 THRU D8, Dicde, 1IN4148, Silicon, 756V @ 0.3 Amperes - 2034148 7
D11 THRU
D14
J601 Connector, Header, 20-Pin In-Line 4170200 0.6
J602 Connector, Header, 8-Pin Dual In-line 417-1603 1
Ql Transistor, TIP120, NPN Darlington-Connected Silicon Power, 210-0120 1
656W @ 255C Case
Q2,Q3,04 Transistor, TIP32A, Silicon, PNP, TO-220 AB Case 218-0032 3
Q5,Q6,Q7 Transistor, MPS-A14, Silicon, NPN, Darlington TO-92 Case 211-0014 3
Q8 Transistor, 2N39086, Silicon, PNP, TO-92 Case 210-3506 1
R1 Resistor, 2.7 k Ohm £5%, 1/4W 1002743 1
R2 Resistor, 100 Ohm £5%, 1/4W 106-1033 1
R3 Resistor, 100 k Ohm 5%, 1/4W 1001063 1
R5,R6 Resistor, 10 k Ohm £5%, 1/4W 1001053 2
R7,R8,R9 Resistor, 22.1 k Ohm 1%, 1/4W 1032211 3
R10 Resistor, 470 k Ohm 5%, 1/4W 1004763 1
Ri1 Resistor, 330 k Ohm +5%, 1/4W 100-3363 1
R12 Resistor, 30 k Ohm 5%, 1/4W 100-3053 1
R13 Resistor, 330 k Ohm 5%, 1/4W 1003363 1
R14 Resistor, 33 k Ohm 5%, V4W 100-3353 1
R15 Resistor, 1 k Ohm £5%, 1/4W 100-1043 1
R16 Potentiometer, 500 Ohm, 1/2W 178-5030 1
R17 Resistor, 1 Ohm £1%, 1W 1201013 1
R18 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R19,R20 Resistor, 100 k Ohm £5%, 1/4W 100-1063 2
R21 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R22 Resistor, 10 Meg Ohm 15%, 1/4W 100-1083 1
R23 Resistor, 51 k Ohm +5%, 1/4W 10051568 1
R24 Resistor, 220 k Ohm 5%, 1/4W 100-2263 1
R25,R26 Resistor, 100 k Ohm 5%, 1/4W 100-1063 2
R27 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R28 Resistor, 1 k Ohm 25%, 1/4W 100-1043 1
R29,R30 Resistor, 100 k Ohm +5%, 1/4W 100-1063 2
R31 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R32,R33,R34 Resistor, 5.1 k Ohm 5%, 1/4W 1005143 3
R35 Resistor, 470 Ohm 5%, 1/2W 1104733 1
R36 Resistor, 47 Chm 5%, 1/2W 1104723 1
R37,R38 = Resistor, 470 Ohm 15%, 1/2W 1104733 2
R39 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R40 Resistor, 1 k Ohm +5%, 1/4W 100-1043 1
R41 Resistor, 100 k Ohm 5%, 1/4W 100-1083 1
R42 Resistor, 24 k Ohm 5%, 1/4W 1002453 1
R43 Resistor, 10 Meg Ohm 5%, L/4W 100-1083 1
4 eRoancasT 6-32
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. TABLE 6-22. MOTOR CONTROL CIRCUIT BOARD ASSEMBLY - 910-9005

6-33

(Sheet 3 of 4)

REF. DES. DESCRIPTION PART NO. QTY.

R44 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1

R46 Resistor, 100 k Ohm 5%, 1/4W 100-1083 1

R46 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1

R47 Resistor, 100 k Ohm 5%, 1/4W 160~1063 1

R48 Resistor, 510 k Ohm 5%, 1/4W 100-5163 1

R50 Resistor, 10 Meg Ohm +5%, 1/4W 100-1083 1

R51,R52 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2

R54 Resistor, 10 Meg Ohm 6%, 1/4W 1001083 1

R54 Resistor, 68 k Ohm 5%, V4W 1006853 1

R57 Resistor, 100 k Ohm 15%, 1/4W 100-1063 1

R58 Resistor, 1 Meg Ohm £5%, 1/4W 1001073 1

R59,R60,R61 Resistor, 100 k Ohm 5%, 1/4W 1001063 3

R62 Resistor, 800 Ohm 5%, 2W, W/W 130-3004 1

R&3 Resistor, 316 Ohm £1%, 1/4W 103-3163 1

R64 Resistor, 100 Ohm +1%, 1/4W 100-1031 1

R65 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1

R&6,R67 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2

R68,R69,R70 Resistor, 100 k Ohm 25%, 1/4W 160-1063 3

R71 Resistor, 9.1 k Ohm 5%, 1/4W 100-9143 1

Ui Integrated Circuit, LM317T, Adjustable Positive Valtage 227-0817 1
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case

U2 Integrated Circuit, LM358N, Dual Operational Amplifier, 221-0358 1
8-Pin DIP

U3 Integrated Circuit, MC14528BCP, Dual Monaostable Multivibrator, 2244528 1
CMOS, 16-Pin DIP

U4 Integrated Circuit, MC14011BCP, Quad 2-Input NAND Gate, 2284011 1
CMOS, 14-Pin DIP

Us Integrated Circuit, MC54/74HC195, 4-Bit Universal Shift 220-0195 1
Register, CMOS, 16-Pin DIP

Us Integrated Circuit, LM358N, Dual Operational Amplifier, 221-0358 1
8-~Pin DIP

U7 Integrated Circuit, LM338AN, Quad Comparator, 14-Pin DIP 221-0339 1

U8 Intelgéragied Silzguit, MC14040BCP, 12-Bit Binary Counter, CMOS, 220-4040 1

--Pin

U9 Integrated Circuit, MC14013BCP, Dual D~Type Flip-Flop, CMOS, 2284013 1
14-Pin DIP

U10 Inte%rated Circuit, MC14053B, Analog Multiplexers/Demulti— 2204053 1
plexers, CMOS, 16-Pin DIP

U1l Integrated Cireuit, MC14060B, 14-Bit Binary Counter and 220-4060 1
Oscillator, CMOS, 16-Pin DIP

U12 Integrated Circuit, CD4027BE, Dual J-K Master—Slave Flip—Flop, 225-0003 1
CMOS, 16-Pin DIP

U113 - Integrated Circuit, MC14052B, Dual 4-Channel Analog Multi— 220-4052 1

: plexers/Demultiplexers, CMOS, 2P4T, 16-Pin DIP
-U14 Integéralt:‘.’(]ad giII]‘:_gzuit, MC14040BCP, 12-Bit Binary Counter, CMOS, 2204040 1

16-Pin

Uis Integrated Circuit, ULN2004, 7 NPN Darlington Driver Pack, 226-2004 1

: "~ 16-Pin DIP

Xu2 ‘Socket; 8-Pin DIP 417-0804 1

XU3 Socket, 16-Pin DIP 417-1604 1

XU4 Socket, 14—Pin DIP 417-1404 1

XUs5 Socket, 16-Pin DIP 417-1604 1

XUs Socket, 8-Pin DIP 417-0804 1

]
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TABLE 6-22. MOTOR CONTROL CIRCUIT BOARD ASSEMBLY - 910-9005

(Sheet 4 of 4)

REF. DES. DESCRIPTION PART NO. QTY.
X07 Socket, 14-Pin DIP 4171404 1
XUs Socket, 16-Pin DIP 4171604 1
XU9 Socket, 14-Fin DIP 417-1404 1
XU10 THRU Socket, 16-Pin DIP . 417-1604 6
XU1s5
Y1 Crystal, 460.80 kHz 1£0.01% from 0°C to 50°C, R/DT Cut, 3500019 1

NE33D Case
. Blank Circuit Board 510-9005 1

TABLE 6-23. PT-90 MOTOR ASSEMBLY - 950-0037

REF. DES. DESCRIPTION PART NO. QTY.
M1 Motor, DC Serve 380-0009 1

Operating Supply: +24V £1.2V de, +5V 0.2V de

Tachometer: 80 Hz per 1 RPS

Operating Torque: 10 oz./in. Maximum

Operating Current: 1.1A Maximum

Operating Speed: Programmable

Model: 58FPAKS003
_ Bearing, Ball, 609ZZ (Upper Bearing} 442-0609 1

Qutside Diameter: 0.9348 Inches (2.37 em)

Inside Diameter: 0.355 Inches (0.902 ¢m)

Height: 0.275 Inches (0.698 cm)
_ Bearing, Ball, 699Z7 (Lower Bearing) 442-1023 1

Outside Diameter: 0.7873 Inches (1.99 cm)

Inside Diameter: 0.355 Inches (0.902 cm)

Height: 0.2346 Inches (0.596 cm)
_ Connector Housing, 12-Pin 4171202 1
—_— Pins, Crimp Type 417-8766 11

TABLE 6-24, PT-90 PLAYBACK CABLE ASSEMBLY - 940-0030
REF. DES. DESCRIPTION PART NO. QTY.
P104 Connector Housing, 5-Pin In-line 417-0165 1
P105 Connector, 16—Pin Dual In-line 417-0131 1
P106,P501 Connector, Ribbon Cable, 26—Pin Dual In-line 418-2600 2
P502 Connector Housing, 10-Pin 417-0148 1
P602 Connector, 16—Pin Dual In-line 417-0131 1
_ Pins, Crimmp Type 417-8766 13
Er— Pins, Connector 4170142 9
=L ‘sRoaccasT 6-34
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TABLE 6-25. PT-90 RECORD/PLAYBACK CABLE ASSEMBLY - 940-0032

REF. DES, DESCRIPTION PART NO. QTY.

P104 Connector Housing, 5-Pin In-line 417-0165 1

P105 Connector, 16—Pin Dual In-line 4170131 1

P106,P108, Connector, Ribbon Cable, 26—Pin Dual In-line 418-2600 3

P501

P502 Plug, Housing, 12-Pin 4171202 1

P503 Cennector, Ribbon Cable, 26—Pin Dual In-line 418-2600 1

P602 Connector, 16-Pin Dual In-line 417-0131 1

—_— Pins, Crimp Type 417-8766 17
635 Eg’snomcm
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SECTION Vi
DRAWINGS

INTRODUCTION.

This section provides assembly drawings, wiring diagrams, and schematic diagrams as
listed below for the Broadcast Electronics PT-90 series cartridge machines.

TITLE NUMBER

PT-90 SERIES PLAYBACK UNIT OVERALL SD900-9000-000,
SCHEMATIC DIAGRAM -300,
900--2002-000,

=300
PT-90 SERIES RECORD/PLAYBACK UNIT OVERALL SD900-9003-000,

SCHEMATIC DIAGRAM -300
PT-90 SERIES HEAD TO MOTHERBOARD WIRING 597-9000-100

DIAGRAM
PT-90 SERIES PLAYBACK UNIT ASSEMBLY DIAGRAM
PT-90 SERIES RECORD/PLAYBACK UNIT ASSEMBLY
DIAGRAM
PLAYBACK UNIT MOTHERBOARD ASSEMBLY DIAGRAM AC910-9006
RECORD/PLAYBACK UNIT MOTHERBOARD SCHEMATIC SD910-9013
DIAGRAM

RECORD/PLAYBACK UNIT MOTHERBOARD ASSEMBLY

ADY50~-9000
597-9000-200

AD910-9013

DIAGRAM

PLAYBACK UNIT FRONT PANEL CIRCUIT BOARD
SCHEMATIC DIAGRAM

PLAYBACK UNIT FRONT PANEL CIRCUIT BOARD
ASSEMBLY DIAGRAM

RECORD/PLAYBACK UNIT FRONT PANEL CIRCUIT
BOARD SCHEMATIC DIAGRAM

RECORD/PLAYBACK UNIT FRONT PANEL CIRCUIT
BOARD ASSEMBLY DIAGRAM

AUDIC MODULE SCHEMATIC DIAGRAM
AUDIO MODULE ASSEMBLY DIAGRAM

LOGIC MODULE SCHEMATIC DIAGRAM

LOGIC MODULE ASSEMBLY DIAGRAM

MOTOR CONTROL CIRCUIT BOARD SCHEMATIC
DIAGRAM .

MOTOR CONTROL CIRCUIT BOARD ASSEMBLY
DIAGRAM

POWER SUPPLY MODULE SCHEMATIC DIAGRAM

POWER SUPPLY MODULE ASSEMBLY DIAGRAM

CPU MODULE SCHEMATIC DIAGRAM

SC910-9003-1
AC910-9003-1
SD910-9011
AC910-9011

SD950-0033/
-0034
ADY50-0033/
-0034
SD950-0035
AD950-0035
SD910-9005

AC910-9005
SC950-0032/-001

AD950-0032/~001
SD950-0101
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FIGURE
722
7-23

7-24
T-25

T-26
727

8

TITLE
CPU MODULE ASSEMBLY DIAGRAM

RECORD PREAMPLIFIER MODULE SCHEMATIC
DIAGRAM

RECORD PREAMPLIFIER MODULE ASSEMBLY
DIAGRAM

RECORD BIAS MODULE SCHEMATIC DIAGRAM

RECORD BIAS MODULE ASSEMBLY DIAGRAM

PT-90 RACK ASSEMBLY DIAGRAM
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MOUNT WITH:
420-6104
423-6002
423~6011

TYP. 4 PLCS.

INSTALL 417-0144
IN PIN 47 ;
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\— SEE DETAIL "A"

(i
\510 -9014

INSTALL 5" +.2 LG. TAPE 700-0148
BETWEEN PHENOLIC 471-0530 AND MODULE 478-0088.
PLACEMENT TOL. +.2°
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471-0590
TO BE_INSTALLED BETWEEN 478-0088
PCH AND 476-00BS
455-7805 421-4007
423-4002
423-4001 NOTES
407-0132 1. TRIM ALL COMPONENT LEADS TO 040 +/- 010 IN.
408-7403 2. TEST PGB BEFORE SHEET METAL IS ADDED.
.040 +/-.010 TYP, -
ALL CDMPSNENT EiBe ¥ i FCB 3. SEE SCHEMATIC 50S50-0102.
SEE NOTE 1 LUER 420-4
TORGUE 6§ +/ 1 IN/LBS
SCREW HEAD SEATS IN HOLE .
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PRODUCT WARRANTY
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