
Model 820-202
RD-2

SERIAL NUMBER__________________________
August 22, 2001

Revision G



820-202.man.doc i Rev. G

CUSTOM OPTIONS / CONFIGURATIONS - Any Custom Options or Configurations are described starting at
sheet ii.

TABLE OF CONTENTS

SECTION PARAGRAPH TITLE

ONE GENERAL INFORMATION

1.1 Scope of Manual
1.2 Purpose of Equipment
1.3 Physical Specifications
1.4 Environmental Specifications
1.5 Power Specifications
1.6 Input Signal Specifications
1.6.1 Days Blanking (DOY)
1.7 Display Specifications

TWO INSTALLATION AND OPERATION

2.1 Introduction
2.2 Installation
2.3 Operation

THREE THEORY OF OPERATION

3.1 Introduction
3.2 Individual Circuit Cards

FOUR MAINTENANCE & TROUBLESHOOTING

4.1 Introduction
4.2 Preventive Maintenance
4.2.1 Inspection
4.2.2 Cleaning
4.2.3 Qualification
4.3 Troubleshooting
4.3.1 General Troubleshooting Procedures
4.3.2 Power Circuits
4.3.3 Locating Drawings
4.3.4 Locating Circuits
4.3.5 Circuit Card Removal
4.3.6 Replacing Components

FIVE DRAWINGS

Drawing Number Title

820-202 Top Assembly
820-7202 Wiring Diagram
800-5079 Display Decoder Assembly
800-5030 Display Board Assembly
800-1025 Rear Panel Assembly
800-1026 Wall/Ceiling Mount Kit



820-202.man.doc ii Rev. G

CUSTOM OPTIONS/CONFIGURATIONS

There are no custom options in this unit.
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SECTION ONE

GENERAL INFORMATION

1.1 SCOPE OF MANUAL

This manual contains the information necessary to operate and maintain the TrueTime Series RD-2
two-inch Remote Time Display.

1.2 PURPOSE OF EQUIPMENT

The RD-2 Series is a family of time code displays designed around a versatile microprocessor.  These
instruments decode and display the time encoded in standard time code signals.

1.3 PHYSICAL SPECIFICATIONS

The physical specifications are:

Height: 3.47 in (8.81 cm)
Width: 17.75 in including knobs in the wall or ceiling mounted configuration.

Rack mount brackets are provided in the standard configuration.
Depth: 4.0 in (10.16 cm) plus mating connectors
Weight: Approximately 10 lb. (4.5 Kg)

1.4 ENVIRONMENTAL SPECIFICATIONS

The environmental specifications are:

Operating Temperature: 0° to +50°C (+32° to +122°F)
Storage Temperature: -17° to +100°C (0° to +212° F)
Humidity: 95% relative, non-condensing
Cooling Mode: Convection

1.5 POWER SPECIFICATIONS

The input power specifications are:

Voltage: 95 to 260 VAC
Frequency: 47 Hz to 440 Hz
Power: Approximately 20 W
Connector: CORCOM 6EF1
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1.6 INPUT SIGNAL SPECIFICATIONS

The input signal specifications are:

Input Code Format: AM IRIG B, NASA-36, MILA, CS3-112
Carrier Frequency: 100 Hz to 10 kHz
Amplitude: 0.2 to 10 VPP
Ratio: 2:1 to 6:1
Impedance: 100 kΩ to ground
Polarity: Positive or negative
Direction: Forward
Error Bypass: 3 frames for IRIG B, NASA-36, and CS3-112; none for MILA
Connector: Female BNC

NOTE:
When the display is decoding CS3-112 code, the display will only decode and display Event Count Status
time, Predicted Time of Launch can not be displayed.  The unit will accept CS3-114 code, but will only
display the Event Count Status time.

If the count time is greater than minus 100 days, the sign bit will not be displayed.  When the count time is
less than -100 days (e.g. -99 days), the sign bit will be displayed in the left most digit of the display.

1.6.1 DAYS BLANKING

This display is capable of automatically blanking the "Days" digits (DOY) when IRIG B, MILA or CS3 serial
time codes are decodes and displayed. This is controlled by a switch on the 800-5079 processor board.
When SW1 section 2 is in the ON position, the DOY digits will blank. All other modes are unchanged.

1.7 DISPLAY SPECIFICATIONS

The display specifications are:

Display: Nine 16-segment LED displays
Digit Size: 2.0 in. (5.08 cm)
Intensity: 4 mcd/segment minimum
Blanking: Display blanks when input lost
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SECTION TWO

INSTALLATION AND OPERATION

2.1 INTRODUCTION

This section contains installation instructions and operating procedures.

2.2 INSTALLATION

Unpack the unit and carefully inspect it for shipping damage.  Any damage must be reported to the carrier
immediately.

If desired, mount the display on a wall or ceiling using the remote mounting kit provided.

Fabricate any cables required.  Connect a code signal to the rear-panel input connector.  Connect the
power cord to the rear-panel connector.

CAUTION!  There are extremely dangerous voltages present in this unit.  DO NOT remove the top cover
without FIRST disconnecting the primary power!  Only skilled technicians should access the inside of this
unit.

2.3 OPERATION

Press the top of the rear-panel-mounted POWER switch.  The numeric display will first illuminate all
display segments as a lamp test.  At the end of the initialization sequence the display will show the time
translated from the input code.  If no input code is present the display will blank.
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SECTION THREE

THEORY OF OPERATION

3.1 INTRODUCTION

The following pages contain detailed descriptions of the circuits on each card used in this unit.  They are
arranged in numerical order.  Use these descriptions in conjunction with the detail drawings found in
SECTION FIVE.
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CIRCUIT BOARD DESCRIPTION

800-5079

(Insert paper copy here)
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CIRCUIT BOARD DESCRIPTION

800-5030

(Insert paper copy here)
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SECTION FOUR

MAINTENANCE AND TROUBLESHOOTING

4.1 INTRODUCTION

Effective maintenance and troubleshooting of this system requires a thorough understanding of equipment
characteristics, operating procedures, theory of operation, and knowledge of both linear and logic circuit
elements.  The equipment characteristics, operating procedures, and the theory of operation for the
system processor are provided in SECTION ONE through SECTION THREE of this manual.

4.2 PREVENTIVE MAINTENANCE

A systematic preventive maintenance routine will reduce the possibility of a malfunction.  This routine
should include inspection, qualification and cleaning of the instrument.

4.2.1 Inspection

CAUTION:  Disconnect equipment from the primary power prior to inspection.  Dangerous voltages are
present that can cause serious injury or loss of life.

Exercise care when handling this equipment.  It contains precision parts that can be damaged by improper
handling.  Do not touch connector pin surfaces.  Foreign material deposited on contact surfaces can
cause corrosion, resulting in equipment damage or failure.  Inspect the unit for damaged components,
loose or frayed connections, and corrosion on metal surfaces.  If damage is found, correct it immediately.

4.2.2 Cleaning

CAUTION:  Disconnect equipment from the primary power prior to cleaning.  Dangerous voltages are
present that can cause serious injury or loss of life.

Accumulations of dust and dirt can impair cooling and generally distracts from equipment appearance.  A
soft cloth and a commercial cleaner (such as Windex) may be used to clean the paint and the lens.  Be
careful not to get the cleaner into switches.

4.2.3 Qualification

Verify that the unit meets all of the applicable specifications listed in SECTION ONE.  Failure to meet a
specification is an indication of malfunction and should be corrected immediately.

4.3 TROUBLESHOOTING

CAUTION:  Only a qualified technician should attempt repair to this unit.  Dangerous voltages are present
that can cause serious injury or loss of life.  The power supply in particular uses high voltages.

The following suggestions are general in nature.  When followed, they will minimize equipment down time.
Use these suggestions in conjunction with the drawings in SECTION FIVE and the circuit descriptions in
SECTION THREE to diagnose equipment malfunctions.

4.3.1 General Troubleshooting Procedures

Since an apparent problem may actually be the result of operator error, misunderstanding or misuse, the
technician will need a thorough understanding of the normal operation.  Refer to SECTION TWO for a
description of normal operation.  Thoroughly evaluate the procedures used by the operator when the
malfunction occurred.
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4.3.2 Power Circuits

Verify that power supply is as specified.  Verify that the primary power fuse has not blown and that primary
power is present.  Check external loads where applicable.

4.3.3 Locating Drawings

Reduced drawings of all mechanical assemblies and circuit card detail drawings are located in SECTION
FIVE of this manual.  The index contains a list of the drawings in this manual.

4.3.4 Locating Circuits

SECTION THREE provides a written description of each circuit card.  Use this information in conjunction
with the detail drawings while troubleshooting.

4.3.5 Circuit Card Removal

CAUTION:  Disconnect equipment from the primary power prior to disassembly.  Dangerous voltages are
present that can cause serious injury or loss of life.

To remove a circuit card first remove the screws that secure the lid to the case.  Remove the screws from
the case which hold the spacers to the case.  Lift the circuit cards and their spacers from the case.
Reinstall the circuit cards in the same positions that they occupied before disassembly.

4.3.6 Replacing Components

It is imperative that the IC's are replaced with exactly the same type of component.  Do not guess in this
area.  Use the parts lists to find the exact IC part number.  Be sure not to bend under the IC legs when
replacing them.

When replacing soldered components use a low temperature iron and be careful not to disturb the etch.
Use a resin-core flux and clean the soldered joints carefully with alcohol.  Do not allow the cleaner to
penetrate the pots or switches.
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SECTION FIVE

DRAWINGS

5.1 DRAWINGS

820-202 Top Assembly
820-7202 Wiring Diagram
800-5079 Display Decoder Assembly
800-5030 Display Board Assembly
800-1025 Rear Panel Assembly
800-1026 Wall/Ceiling Mount Kit




























