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SECTION ONE

GENERAL INFORMATION

1.1 SCOPE OF MANUAL

This manual contains the information necessary to operate and maintain a TrueTime model
820-303 series Alphanumeric/Code Translator Remote Display.

1.2 PURPOSE OF EQUIPMENT

The 0.45 inch Remote Message Display may display up to one hundred 24-character
alphanumeric messages input via either an RS-232C port or an RS-422A port, or display time
translated from an input code.  The 820-303 model contains two identical displays that can be
controlled independently.  In models with two displays, the internal boards nearest the front, the
lefthand front panel display, and the top row of rear panel I/O connectors are display #1.  The
internal boards nearest the rear, the righthand front panel display, and the bottom row of rear
panel I/O connectors comprise display #2.

In alphanumeric mode only 12 characters may be displayed at one time; longer messages may
be scrolled across the display.  Messages 12 characters or less may be scrolled, displayed static
or blink.  Messages are retained in non-volatile RAM at power-down, and therefore need not be
re-entered upon subsequent power-up.

The RS-232C and RS-422A ports may be connected to terminals, computers, or other devices
using the appropriate signal levels.  Secondary RS-232C and RS-422A output ports duplicate the
input signals and therefore permit "daisy-chaining" of multiple units.  The data rate and format of
the RS-232C and RS-422A ports are switch-selectable at the rear panel.  The address of the unit
may be set from 1 to 255, and also responds to master address 000 common to all like units.

In code input mode, the unit autodetects the input code (IRIG B, MILA, BUDX, CS1-4) and
translates the coded information.  It is not necessary to cycle power when the input code is
changed.  If the input is disconnected, the Remote Display will display all blank.

1.3 PHYSICAL SPECIFICATIONS

Height: 1.73 in (4.39 cm)
Width: Suitable for mounting in a standard 19.0 in (48.26 cm)

rack
Depth: 14.0 in (35.56 cm) plus mating connectors
Weight: Approximately 10 lb

1.4 ENVIRONMENTAL SPECIFICATIONS

Operating Temperature: +32° to +122°F (0° to +50°C)
Storage Temperature: -40° to +158°F (-40° to +70°C)
Humidity: 95% relative, non-condensing
Cooling Mode: Convection
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1.5 POWER SPECIFICATIONS

Voltage: 95 to 260 VAC
Frequency: 47 to 440 Hz
Power: Approximately 20 W
Fuse: 3AG 1 Amp slow blow
Connector: CORCOM 6EF1

1.6 DISPLAY SPECIFICATIONS

Display: 12 5x7 Dot Matrix LED displays
Digit Size: 0.45 in (1.1 cm)
Luminescence: 90 µcd/dot minimum
Lens: Anti-glare coated
Character Set: All printable ASCII characters

1.7 RS-232C INTERFACE SPECIFICATIONS

The primary RS-232C Input Interface specifications are:

Data: Serial ASCII characters
Levels: RS-232C
Data Rate: Selectable, 110, 150, 300, 600, 1200, 2400, 9600 or

19200 bps, see Table 2-1
Data Bits: Selectable, 7 or 8
Stop Bits: Selectable, 1 or 2
Parity: Odd, even, none
Connector: Male 25-pin D subminiature, J5 (J11)*
Mating Connector: Female 25-pin D subminiature
Pin Assignment: See Table 1-1

* Indicates data for second independent display when present

Table 1-1
RS-232 Connector J5 (J11) Pin Assignment

Pin Assignment
2 RXD Input
3 TXD (Not used)
4 CTS (Optional)
5 RTS
6 DTR
7 GND

The buffered secondary RS-232C Output Interface specifications are identical to the primary
specifications except:

Connector: Female 25-pin D subminiature, J6 (J12)
Mating Connector: Male 25-pin D subminiature
Pin Assignment: See Table 1-2
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Table 1-2
RS-232 Connector J6 (J12) Pin Assignment

Pin Assignment
2 RXD Output
3 TXD (Not used)
4 CTS (Optional)
5 RTS
6 DTR
7 GND

1.8 RS-422A INTERFACE SPECIFICATIONS

Data: Serial ASCII characters
Levels; RS-422A
Data Rate: Selectable, 110, 150, 300, 600, 1200, 2400, 9600 or

19200 bps, (see Table 2-1)
Data Bits: Selectable, 7 or 8
Stop Bits: Selectable, 1 or 2
Parity: Odd, even, none
Primary Connector: Female Twinax
Mating Connector: Male Twinax
Pin Assignment: Center pin RX+, outside conductor RX-

The secondary RS-422A Interface specifications are identical to the primary interface
specifications.  Note that the secondary interface is not buffered.

1.9 CODE INPUT SPECIFICATIONS

Format: IRIG B, MILA, CS-1 110, CS-2 111, CS-3 114,
CS-4 112/116

Frequency: 1 kHz
Amplitude: 0.3 to 12 Vp-p
Ratio: 2:1 to 6:1
Impedance: 600 Ω
Direction: Forward
Polarity: Positive or Negative
Connector: Female BNC, “Code In”

Format: BUDX
Frequency: 345 Hz
Amplitude: 0.3 to 12 Vp-p
Ratio: 2:1 to 6:1
Impedance: 600 Ω
Direction: Forward
Polarity: Positive or Negative
Connector: Female BNC, “Code In”
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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 the unit for shipping damage.  Any damage must be
reported to the carrier immediately.

Fabricate any required cables and connect them to the appropriate rear-panel connectors.
Connect the power-cord to the connector on the rear panel.

Use the DIP switches on the appropriate 800-5269-1 switch board to select the I/O port
parameters, device address and Port B mode as described below.  All switches may be changed
while the power is on and any change will take effect immediately.

2.3 ALPHANUMERIC MODE

Select Alphanumeric mode by turning off S3 Section 8 before power up.  To change to translator
mode during operation, send the following string to the appropriate RS input:

<STX>AN###S3-8=OFF<ETX>

The unit will use the actual setting of the internal S3-8 as the default upon subsequent power-up.

2.3.1 I/O PORT SELECTION

Select either RS-232C or RS-422A port control with switch S1-1 and S1-2.  Refer to Table 2-1 for
the appropriate switch settings.

Table 2-1
I/O Port Selection Switch S1

Port Section 1 Section 2
RS-232C OFF ON
RS-455A ON OFF

2.3.2 DATA RATE AND FORMAT SELECTION

Use switch S1 Sections 4 through 7 to select the data rate for either the RS-232C or RS-433A
ports as shown in Table 2-2.

Use switch S3 Sections 3 through 5 to select the number of data bits, the parity and the number
of stop bits for either the RS-232C or RS-422A port as shown in Table 2-3.
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Table 2-2
Data Rate Selection Switch S1

Rate Section 4 Section 5 Section 6 Section 7
110 OFF OFF OFF OFF
150 ON OFF OFF OFF
300 OFF ON OFF OFF
600 ON OFF OFF ON
1200 OFF OFF ON OFF
2400 ON ON OFF OFF
4800 OFF ON ON OFF
9600 ON ON ON OFF
19200 ON ON ON ON

Note: Section 8 is not used.

Table 2-3
Data Format Switch S3

DATA BITS PARITY BITS STOP BITS SECTION  3 SECTION  4 SECTION  5
7 EVEN 2 OFF OFF OFF
7 ODD 2 ON OFF OFF
7 EVEN 1 OFF ON OFF
7 ODD 1 ON ON OFF
8 NONE 2 OFF OFF ON
8 NONE 1 ON OFF ON
8 EVEN 1 OFF ON ON
8 ODD 1 ON ON ON

Note:  Sections 6, 7, and 8 are not used in Alphanumeric mode.

2.3.3 CTS ENABLE

The use of the RS-232C port handshake line CTS is optional.  Set switch S1-3 ON to enable the
CTS line.  Set the switch OFF to use the port without handshaking.

2.3.4 COMMAND SET SELECTION

Use switch S3-2 to select one of two command sets.  Turn the switch OFF to select the amplified
command set and ON to select the abbreviated command set.

2.3.5 ADDRESS SELECTION

Use switch S2 to select the 8-bit binary address of this unit. Section 1 of the switch represents the
least significant bit and Section 8 represents the most significant bit.  Each section represents
successive powers of 2, the place values in a binary number, as shown in Table 2-4.  ON is a
binary 1 and OFF is a binary zero.  The maximum address is 255, that is, binary 11111111.

Example 1:  The address 197 codes to 11000101 because 1x128 + 1x64 + 0x32
+ 0x16 + 0x8 + 1x4 + 0x2 + 1x1 = 197.

Example 2:  The address 10 codes to 00001010.
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Table 2-4
Address Selection Switch S2

SECTION           >     8   7   6   5 4 3 2 1
PLACE VALUE  > 128 64 32 16 8 4 2 1

2.3.6 PORT B MODE SELECTION

Use switch S3 Section 1 to select the mode for port B, either channel output mode or code output
mode.  ON selects channel output mode and OFF selects code output mode.  Refer to
Section 2.3.3.3 for an explanation of the operation of port B.

2.4 ALPHANUMERIC OPERATION

The following paragraphs explain the operation of the Remote Display in Alphanumeric mode.

2.4.1 DISPLAY FORMAT

 Upon first power-up the 12-character display will show the message TRUETIME INC.  The
message or messages displayed are in response to commands sent via the I/O port selected.
Any message longer than 12 characters will be scrolled across the display.  Messages will blink
only if the BLINK attribute was set in the command that stores the message.

2.4.2 I/O PORT COMMANDS

Commands are sent via the selected I/O port, either RS-232C port or the RS-422A port.  There
are two possible command sets, Amplified and Abbreviated, selected by switch S3 Section 2.

2.4.3 AMPLIFIED COMMAND SET

The Amplified Command Set contains four commands each with a different syntax.  All
commands may use either upper- or lower-case characters although all messages will display in
upper-case characters.  The four commands available are:

Enter Text
Display Stored Text
Change Parameter
Display Keyboard Text
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2.4.3.1 ENTER TEXT COMMAND

To enter or alter stored text send a command to the input port of the form

<STX>AN<ADDR>TEXT#<NUMBER>[<ATTRIBUTE>]=<TEXT><ETX>

where

<STX> is a ASCII start-of-text character (CTRL-B, HEX 02)
AN is the ASCII string AN
<ADDR> is the 3-digit address of the unit that will receive the text
TEXT# is the ASCII string TEXT#
<NUMBER> is the 2-digit identification number assigned to the text
[ is the ASCII character [
<ATTRIBUTE> is either the ASCII string NORMAL, BLINK or SCROLL
] is the ASCII character ]
= is the ASCII = character
<TEXT> is the 0- to 24-character text to be displayed
<ETX> is the ASCII end-of-text character (CTRL-C, HEX 03)

The display will show no apparent change even if the specified text is currently being displayed.
Note that different texts may have the same text number provided they are sent to units with
different addresses.  To alter only the ATTRIBUTE of a previously-stored text, send a command
of the above form but omit the = and the text field.  If the attribute field is omitted, the attribute
NORMAL will be assumed unless the text is longer than 12 characters, in which case the attribute
SCROLL will be assumed.  The address 000 is a universal address.  Any command specifying
address 000 will be stored in all units.

Sample command:

<STX>AN201TEXT#21[BLINK]=ALERT <ETX>

Result:

The text "ALERT" is stored as text #21 with a BLINK attribute in the unit
with address 201.

Sample command:

<STX>AN001TEXT#22[NORMAL]=Clear<ETX>

Result:

The text "CLEAR" is stored as text #22 with a NORMAL ATTRIBUTE in
the unit with address 001.

Sample command:

<STX>AN001text#21[SCROLL]<ETX>

Result:

The ATTRIBUTE of the previously stored text #21 in the unit with
address 001 is now SCROLL.
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2.4.3.2  DISPLAY STORED TEXT COMMAND

To display stored text send a command to the input port of the form:

<STX>AN<ADDR>TEXT#<NUMBER><ETX>

where

<STX> is a ASCII start-of-text character (CTRL-B, HEX 02)
AN is the ASCII string AN
<ADDR> is the 3-digit address of the stored text
TEXT# is the ASCII string TEXT#
<NUMBER> is the 2-digit identification number assigned to the text or a series

of such numbers separated with commas
<ETX> Is the ASCII end-of-text character (CTRL-C, HEX 03)

The display will respond by displaying the text specified in the command using the ATTRIBUTE
stored with that text on the unit with the specified address.  The address 000 is a universal
address.  Any command specifying address 000 will display on all units.

Sample command:

<STX>AN201TEXT#21<ETX>

Result:

The previously-stored text #21 "ALERT" blinks on the display of the unit
with address 201.

Sample command:

<STX>AN001TEXT#22<ETX>

Result:

The previously-stored text #22 "CLEAR" displays on the unit with
address 001 until another command is sent to that unit.

Sample command:

<STX>AN000TEXT#22<EXT>

Result:

All units display their text #22, which may be different in different units.

Sample command:

<STX>AN001TEXT#21,22<EXT>

Result:

Unit 001 will display the combined text #21 and #22 sequentially:
"ALERT CLEAR".  If the combined text had exceeded 12 characters, it
would have scrolled across the display.



820-303man.doc 2-6 Rev. A

2.4.3.3  DISPLAY KEYBOARD TEXT COMMAND

To display text immediately as typed on a keyboard send the command

<STX>AN<ADDR>KEYBD<ETX>

where

<STX> is a ASCII start-of-text character (CTRL-B, HEX 02)
AN is the ASCII string AN
<ADDR> is the 3-digit address which will receive the command
KEYBD is the ASCII character string KEYBD
<ETX> is the ASCII end-of-text character (CTRL-C, HEX 03)

The display will blank and await keyboard entry.  Characters will display as they are entered on
the keyboard each set of 12 characters overwriting the previous set.  Display of keyboard-entered
characters ceases upon receipt of an end-of-text character <ETX>.

2.4.4 ABBREVIATED COMMAND SET

The Abbreviated Command Set contains only one command which is used to immediately display
text as entered.  Send a command of the form

<STX><ADDRESS><TEXT><ETX>

where

<STX> is a ASCII start-of-text character (CTRL-B, HEX 02)
<ADDRESS> is a single ASCII character whose decimal equivalent is the unit address
<TEXT> is the 0- to 24-character text to be displayed - any ASCII character is

permitted.
<ETX> is the ASCII end-of-text character (CTRL-C, HEX 03)

The address CTRL-@ (ASCII decimal equivalent 000) is a universal address.  Any
command specifying this address will be displayed on all units.  The default parameters
are:

HI display intensity
FAST blink rate or scroll speed
NORMAL attribute for text shorter than 13 characters
SCROLL attribute for text longer than 12 characters

Sample command:

<STX>BLift Off<ETX>
Result:

The text "LIFT OFF" is immediately displayed on the unit with
address 65 (the ASCII decimal equivalent of B).
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Sample command:

<STX><CTRL-@>All Clear<ETX>

Result:

The text "ALL CLEAR" is immediately displayed on all units.

2.5 TIME CODE TRANSLATOR MODE

Select Time Code Translator mode by turning S3-8 on prior to power up.  To change to translator
mode during operation, send the following string to the appropriate RS input:

<STX>AN###S3-8=ON<ETX>

The unit will use the actual setting of the internal S3-8 as the default upon subsequent power-up.

2.5.1 FORMAT SELECTION

The format of the time display can be controlled using S3, segment 6.  Table 2-5 shows the
display format for each type of code for either switch position.

Table 2-5
Display Formats

Input Code S3-6 Off S3-6 On Range
IRIG B DDD HH MM SS DDD HH MM SS 001:00:00:00 to 366:23:59:59
CS-1 110 TOY
CS-1 110 ECS

±DDD HH MM SS DDD
HH MM SS

*DD HH MM SS

±DDD HH MM SS
DDDHHMMSS

-DDDHHMMSS

±001:00:00:00 to ±366:23:59:59
-99:23:59:59 to 366:23:59:59 (Off)
-366:23:59:59 to 366:23:59:59 (On)

CS-2 116 ECS

CS-2 116 SBS

DDD HH MM SS
*DD HH MM SS

SS,SSS,SSS

DDDHHMMSS
-DDDHHMMSS

SS,SSS,SSS

-99:23:59:59 to 366:23:59:59 (Off)
-366:23:59:59 to 366:23:59:59 (On)

00,000,001 to 39,999,999
CS-3 114 ECS

CS-3 114 Launch

DDD HH MM SS
*DD HH MM SS

HH MM SS.S

DDDHHMMSS
-DDDHHMMSS

DDDHHMMSS.S

-99:23:59:59 to 366:23:59:59 (Off)
-366:23:59:59 to 366:23:59:59 (On)

001:00:00:00.0 to 366:23:59:59
CS-4 112/116 ECS DDD HH MM SS

*DD HH MM SS
DDDHHMMSS

-DDDHHMMSS
-99:23:59:59 to 366:23:59:59 (Off)
-366:23:59:59 to 366:23:59:59 (On)

MILA DD HH MM SS
-DD HH MM SS

SSSSSSS
-SSSSSSS

-99:23:59:59 to 99:23:59:59 (Off)
-86399 to 86399 (On)

BUDX/FDME° MMM SS
-MMM SS

SSSSS
-SSSSS

-999:59 to 999:59 (Off)
-59999 to 59999 (On)

* Displays a minus sign when hundreds of days is zero.
Displays a minus sign with range error indicator if hundreds of days is non-zero.
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2.5.2 DISPLAY DATA SELECTION

For time codes containing more than one set of time information, S3-7 is used to select which
time to display.  Table 2-6 shows the data displayed for each switch position.

Table 2-6
Display Data Selection

Input Code S3-7 Off S3-7 On
IRIG B Time of Year Time of Year
CS-1 Event Count Status Time of Year
CS-2 Event Count Status Seconds Event Count Status
CS-3 Time of Year Launch Time Event Count Status
CS-4 Event Count Status (SBS) Event Count Status
MILA Countdown Time Countdown Time
BUDX Countdown Time Countdown Time

Note:  SBS indicates Straight Binary Seconds.
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SECTION THREE

THEORY OF OPERATION

3.1 INTRODUCTION

The theory of operation is presented with detailed descriptions of each of the circuit boards that
are supplied with the unit.

3.2 CIRCUIT CARD DESCRIPTIONS

The following pages contain the circuit card descriptions.  They are inserted in numerical order.
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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 preventative 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.
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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.

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 cards 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 schematics 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 ICs 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

820-303 Top Assembly
820-303-1 Top Assembly
800-5284 Display Assembly
800-5270 Display Assembly
800-5270-1 Decoder Assembly
800-5269 Processor Assembly
800-5269-1 Connector Assembly






































