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GENERAL INFORMATION

11 SCOPE OF MANUAL

This manual contains the information necessary to operate and maintain the TrueTime
VME Timing Cards. Multiple configurations are described. This VME product line
consists of the VME Timing board which by itself is referred to as the VME-SG. When a
GPS Engine is added to the basic VME Timing board assembly the product becomes
known as the GPS-VME. All functions described in this manual are available in the
GPS-VME version. The VME-SG does not provide GPS related functions. Both the
GPS-VME and the VME-SG may be configured with the optional alphanumeric display
front panel assembly. In this manual these two board configurations are referred to as
the Model VME-SG-GPS.

1.2 PURPOSE OF EQUIPMENT

The VME-SG-GPS is a precision time source that conforms with the IEEE 1014.C-1
VMEDbus Specification. The VME-SG-GPS operates in one of the following three
modes: Generator, GPS Synchronized Generator (GPS-VME only) or Code
Synchronized Generator. In all modes the VME-SG-GPS is designed to supply precise
time to a VME based computer. The time consists of microseconds through thousands
of years. In the Generator mode the time can be started, stopped and preset via the
VME bus. The Generator counters can also be started using an external reference 1
PPS pulse. In the GPS Synchronized Generator mode the card operates with the GPS
Engine. Time and position are derived from the NAVSTAR Global Positioning System
(GPS). In the Code Synchronized Generator mode the generator will phase lock to an
external IRIG B time code. The code format can be either amplitude modulated or DC
shift at RS-422 logic levels. In all synchronized modes the internal oscillator is
disciplined to remove any frequency offset with respect to the external reference. This
iS necessary to maintain precise phase lock and to minimize drift error if the input
reference is lost.

Time information and status are available to the VME computer bus in five, 16 bit words.
Each word contains up to 4 packed BCD time values. Since no time ready flags must
be set before time information can be read, the data is immediately available (zero
latency). On board DIP switches select the memory address space where the VME-SG
board resides.

Two independent time capture register sets are provided. Time is latched or "frozen" in
one set of registers by a user read operation via the VME bus. This will provide time on
request. The second set of capture registers has the time latched into it when an
External Event pulse occurs. This allows time tagging of an External Event. An event
normally is programmed to generate an interrupt to flag its occurance.

A Rate Generator is provided that is configured by the user to output one of 5 different

pulse rates to the P2 connector. The Rate Pulse can also be configured to produce an
interrupt to the VME processor.

560-5600.man 1-1 Rev. F



Two Time Compare register sets are available that are preset with time values from
hundreds of days through microseconds via the VME bus. When either compare time is
equal to the generator time an output pulse is generated.

Four independently programmable interrupts are available each with software selectable
priority. The interrupt sources are the External Event, Rate Pulse, Time Compare 1 and
Time Compare 2.

The VME-SG-GPS is configured as an A16/D16 slave board responding to the Address
Modifier codes hex 29 (short non-priviledged) and hex 2D (short supervisory). The
VME-SG-GPS is memory mapped on any 256 byte boundary of the VME bus short
address space using the eight position DIP switch located on the board.

1.3 PHYSICAL DESCRIPTION

The VME-SG configuration is a single slot board meeting the VME standard 6U height
specification. When the optional display is added two slots are required. The GPS-VME
configuration requires two slots with a 6U height.

1.4 ENVIRONMENTAL SPECIFICATIONS

The Model VME-SG-GPS is designed to operate over a wide ambient temperature
range.

The environmental specifications are:

a. Operating - 0 to +50 degrees C (+32 to +122 F)
b. Storage - -17 to +100 degrees C (0 to +212 F)
¢. Humidity - To 95% relative, non-condensing

1.5 POWER REQUIREMENTS

The maximum input power specifications are:
a.Voltage - +5VDC @ 700 ma

+12 VDC @ 50 ma each,
(from VME bus connector)

1.6 SIGNAL SPECIFICATIONS

1.6.1 GENERAL TO ALL MODES

A. VME Bus - Falling edge of /DSA to falling Access Time edge
of IDTAK is less than 400 nanoseconds.
B. Interrupts
Number - Four independent
Priority - Configurable to any of seven levels.
Sources - External Event

560-5600.man 1-2 Rev. F



- Programmed Rate Generator
- Programmed Compare Time #1
- Programmed Compare Time #2

560-5600.man 1-3 Rev. F
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Time Compare Outputs

Outputs a pulse at the programmed compare time #1.
Outputs a pulse at the programmed compare time #2.

Asserts the Interval
compare time #2.
Resolution

Pulse Width
Compare Mask
Signal Level

level during the interval between compare time #1 and

- 1 microsecond

- 2 milliseconds

milliseconds through hundreds of days
- Positive going, +5v @ +/- 6ma

See section 1.6.4 for P2/J2 pin assignment

External Freeze Event Input

Edge
Input
Voltage
Input

- Rising or falling

- Logic 0: 0 +.5 VDC
Logic 1: +2.5t0 5 VDC

- 4.7 K ohms to +5 VDC

The External Freeze Event signal may be input at the front panel BNC or on the
P2/J2 connector. See section 1.6.4 for P2/J2 pin assignment.

Rate Generator Output

Outputs a programmed pulse rate. Rising edge on-time.

Rates
Signal Level

- 10K, 1K, 100, 10 and 1 Pulse Per Second (PPS)
- Positive going, +5v @ +/- 6ma

See section 1.6.4 for P2/J2 pin assignment.

Auto Leap Year - calculated using year

Internal Oscillator (TCVCXO)

Frequency
Stability
Aging

External Start Input

Start Timing
Input Voltage

- 10MHz
- 1 PPM, 0 to +50 Degrees C
- < 1PPM/Year

- Selectable positive or negative edge.
- Logic Zero: Ovdc, +/- .5vdc

Logic One: >+2.5vdc, <+5vdc

Input Impedance: 4.7K Ohms to +5v

The External Start signal is input on the P2/J2 connector.
See section 1.6.4 for P2/J2 pin assignment.
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1.6.2

560-5600.man

Pulse Rate

Frequencies - 1PPS

Duty Cyle - 50%

Amplitude - Ovdc to +5vdc @ +/- 6ma
Timing - Positive going edge on time

See section 1.6.4 for P2/J2 pin assignment.

IRIG B DC Time Code Output (TTL)

Amplitude - Ovdc to +5vdc @ +/- 6ma
See section 1.6.4 for P2/J2 pin assignment.

IRIG B Amplitude Modulated Time Code Output

Amplitude - Adjustable from Ovpp to 10vpp into 600 Ohms to
ground
Ratio - Adjustable from 2:1 to 5:1

See section 1.6.4 for P2/J2 pin assignment.

IRIG B DC Time Code Output (RS-422)

Signal Output - RS-422 Logic Levels
See section 1.6.4 for P2/J2 pin assignment.
GENERATOR SPECIFICATIONS

General Specifications

Indicators - Power, 1PPS
LEDs

External Time Base Input (generator only)
Frequency - 10MPPS

Input Voltage - Logic Zero: Ovdc, +/- .5vdc
Logic One: >+2.5vdc, <+5vdc

The External Time Base signal is input on the P2/J2 connector.

See section 1.6.4 for P2/J2 pin assignment.
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1.6.3 SYNCHRONIZED GENERATOR SPECIFICATIONS

A.

560-5600.man

General Specifications

Indicator
LEDs

GPS Reference

Phase
Accuracy

Osc. Freq.
Discipline

Phase
Correction
Step Size
Position
Time To

First Lock

User Time
Bias

Local Offset

Power

1PPS

Phase Locked
Input Code Error

Less than 1 microsecond to UTC,
typically less than 500 nanoseconds

Better than 1 E -7, typically 5 E -8

100 nanosecond after PHASE LOCK

Latitude, Longitude and Elevation 100 meters
2DRMS
<20 minutes when at least 4 satellites available

+ 99999 nanoseconds

+ 12 hours

Reference Code Input, Carrier

Format
Amplitude
Impedance
Ratio

Error
Bypass

Osc. Freq.
Discipline

Phase
Accuracy

IRIG B122

1lvpp to 10vpp

10K ohms to ground
2:1to5:1

Fixed at 3 frames

Better than 1 E -7, typically 5 E -8

Less than 2 microsecond, typically
less than 1 microsecond
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Phase - 100 nanosecond after PHASE LOCK Correction
Step Size

Phase - + 1 millisecond in 1 microsecond steps
Compensation

The Time Code signal may be input at the front panel BNC or on the P2/32
connector.
See section 1.6.4 for P2/J2 the pin assignment.

Reference Code Input, DC Shift (RS-422)

Format - IRIG B122

Signal - RS-422 logic level

Impedance - 120 ohms selectable using JP1
Error - Fixed at 3 frames

Bypass

Phase - Less than 1 microsecond, typically
Accuracy less than 500 nanoseconds

Osc. Freq. - Better than 1 E -7, typically 5 E -8
Discipline

Phase - 100 nanosecond after PHASE LOCK
Correction

Step Size

The Time Code signal is input at the P2/J2 connector.
See section 1.6.4 for P2/J2 the pin assignment.
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1.6.4

I/O CONNECTOR SPECIFICATIONS

1. VME P2/J2 Connector

PIN # ASSIGNMENT PIN # ASSIGNMENT
C1 1PPS OUT Al GND
Cc2 RATE PULSE OUT A2 GND
C3 CODE INPUT (AM) A3 GND
C4 TIME COMP #1 OUT A4 GND
C5 TIME COMP #2 OUT A5 GND
C6 INTERVAL OUT A6 GND
Cc7 EXT EVENT INPUT A7 GND
C8 EXTERNAL OSC INPUT A8 GND
C9 GEN CODE OUT DC (TTL) A9 GND
C10 GEN CODE OUT AM A10 GND
Cl11 GEN CODE OUT (RS-422)+ All GEN CODE OUT (RS-422)-
C12 REF CODE IN (RS-422)+ Al12 REF CODE IN (RS-422)-
C13 REF CODE OUT (RS-422)+ Al3 REF CODE OUT (RS-422)-
Table 1-1
Note:
Gen Codes and Ref Codes are IRIG B format.
Ref Code Out (RS-422) is the Ref Code Input signal re-driven through an
RS-422 driver for daisy chained systems.
2. Front Panel BNC Connectors
a. External Event Input
The External Event input is available on the front panel BNC labeled EXT
EVENT. This input is in parallel with the same input on the P2/J2
connector.
b. Reference Code Input

560-5600.man

The amplitude modulated time code input is available on the front panel
BNC labeled CODE IN. This input is in parallel with the same input on
the P2/J2 connector.

Generator Code Output
The amplitude modulated time code output is available on the front panel
BNC labeled GEN CODE. This output is in parallel with the same output
on the P2/J2 connector.

1PPS Output

The 1 pulse per second (PPS) output is available on the front panel BNC
labeled 1PPS. This output is in parallel with the same output on the
P2/J2 connector.
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1.6.5 JUMPER SPECIFICATIONS

RS-422 - Install jumper between JP1-2 and JP1-3
Term Res to enable termination (ON). Install
(120 ohms) jumper between JP1-1 and JP1-2 to disable (OFF).
GPS battery - Install jumper between JP2-2 and JP2-3
backup to connect battery (ON). Install jumper between JP2-1

and JP2-2 to disable (OFF).

1.6.6 OPTIONAL FRONT PANEL ALPHANUMERIC DISPLAY

Type - 4 character by 4 line LED
Display - Time (days, hrs, min & sec)
Info Date (month, day-of-month, year)

Oper Mode (gen, code sync-gen, GPS sync-gen*)
Sync Status (oper errors, phase)
Latitude*(degrees, minutes& seconds)

Longitude* (degrees, minutes & seconds)
Elevation* (meters)

Tracking Status* (number of satellites)

Self Test (error code)

*available in GPS-VME only

560-5600.man 1-9 Rev. F



SECTION TWO
INSTALLATION AND OPERATION

21 INTRODUCTION

This section contains installation instructions and operating procedures for the VME-SG-GPS.
As stated in section one there are two configurations of this product. The timing processor
board alone is referred to as the VME-SG 2. When the GPS Engine is installed the board is
referred to as the GPS-VME. The GPS-VME is capable of providing GPS related functions
only.

2.2 INSTALLATION

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

Prior to insertion of the card into the users subrack the following setup/configuration operations
must be performed.

A. Base Address Selection:

The VME-SG-GPS will operate in the short address space selected by the DIP switch
located in U2. The DIP switch has 8 sections identified as 1 - 8. Each section may be set
ON or OFF to place the address space of the VME-SG-GPS on any 256-byte boundary.
The switch sections correspond to VME address bits A8 - A15. Section 1 selects the
least significant address. When the switch is in the ON position the zero address
condition is asserted. Therefore, to select the lowest address in VME memory all 8 switch
sections should be set "ON".

VME ADDRESS STRUCTURE
(24 bits represented)
MSB 23,22,21,20 19,18,17,16 15,14,13,12 11,1098 7,654 3,2,1,0 LSB
I I I I | I I | I I I

I I | | I |
X X 0 0 B B

Figure 1 represents an OFFSET address of 00 Hex XX00BB where XX is the user defined MSB'’s, 00
is the user selectable VME-SG-GPS OFFSET and BB is the Board address space which is allocated
for the VME-SG-GPS’s 1/0.

Switch Positions 1 through 8 control the OFFSET address of the VME-SG card.

To set the OFFSET ADDRESS:
Select the offset address HEX value you want to use, suchas  3A

Convert the hex value to BINARY, 00111010
REVERSE the order of the Binary number, 01011100
Set switches 1-8 using this REVERSE BINARY NUMBER. ON=0, OFF=1

560-5600.man.doc 2-1 Rev



(Example 1)

OFFSET ADDRESS XX3ABB
LSB ! MSB
ON ON ON ON|ON ON ON ON =0

"Nl H R R

OI;FOFFOFFOFFIOFFOFFOFFOFFI

0=ON, 1=OFF 4.5 6 7 8 Hex 3A
Black= Switch Position Binary 00111010

Reversed Order 01011100
(Example 2)

FACTORY DEFAULT OFFSET ADDRESS XXOOBB

(Example 3)

LSB ! MSB
ON ON ON ON|ON ON ON ON =0

ufiallallsHulallals

OF OF OF OF IOF OF OF OfF -
12 4.5 6 7 8 Hex 00

Binary 00000000
Reversed Order 00000000
OFFSET ADDRESS  XX55BB

LSB ! MSB
ON ON ON ON|ON ON ON ON =0

RN Rl

OFFOFFOFFOFFIOFFOH:OFFOFF1
2 4,5 6 7 8 Hex 55

Binary 01010101

Reversed Order 10101010

Backplane Jumpers:

The VME-SG-GPS has interrupt capability and the /IACKIN and the /IACKOUT signal
lines are passed in and out of the board. Be sure that any backplane jumpers on these
pins in the slot allocated to the VME-SG-GPS are removed even if the VME-SG-GPS
interrupts are not enabled.

P2 Connector Conflicts:

Some systems use the P2/J2 connector for their local bus or other control signals.
Several VME-SG-GPS input and output signals are located on the P2/J2 connector in
rows A and C. Verify that there is no conflict. Table 1-1 in section 1.6.4 describes the
pins used on the P2/J2 connector.

Mount the unit in the desired location and secure the front panel mounting screws. Mount
the antenna in the desired location (see drawing 142-800). Connect the antenna lead-in
to the front panel of the VME-SG-GPS.

560-5600.man.doc 2-2 Rev



2.3

OPERATION, GENERAL INFORMATION

This section describes operating procedures for the standard VME-SG-GPS. This manual
describes some options that may not be present in the users particular card configuration.

Section 2.5 provides programming examples to further illustrate the operational capabilities of
the VME-SG-GPS.

The VME-SG-GPS is configured as an A16/D16 slave board responding to the Address
Modifier codes hex 29 (short non-privileged) and 2D (short supervisory). The interface consists
of address decode logic, the VME-2000 interface controller chip and various bus interface
handshake logic.

There are three operating modes that may be selected by the user. They are Generator, GPS
Synchronized Generator and Code Synchronized Generator mode. At power up, the unit will
initialize itself in the GPS Synchronized Generator mode.

Time and status information that is read from the card and configuration and control information
that is written to the card is achieved with a 16 bit Dual Port RAM and specific hardware
registers. The Dual Port RAM is the storage location for time, status and control information.
The VME-SG-GPS writes the time and status words to the RAM at locations controlled by RAM
addressing logic. Other areas of the RAM are written to directly via the VME interface to load
configuration and control words. All operating modes and control of the VME-SG-GPS is
performed using these location. Section 2.4.9 provides a detailed description of the control
registers.

The VME-SG-GPS is capable of generating interrupts from up to four independent sources.
The sources are the External Event input, the Pulse Rate logic and the 2 Time Compare
Outputs. Each interrupt source separately configured with priority level as well as the interrupt
vector returned over the VME bus during an interrupt acknowledge sequence. The Bus Interrupt
Module (BIM) handles the VME interrupt operations. This device is programmed directly over
the VME interface. Section 2.4.10 describes the Interrupt Control logic.

The VME-SG-GPS Rate Generation logic provides 5 different pulse rate outputs. The pulses
can also trigger the VME bus interrupt (INT1). All pulse rate outputs are synchronous with the
board timing. The pulse rate output is also available on the P2/J2 bus. Section 2.4.9
describes programming the Rate Generation Logic. Section 2.5 lists example routines.

The VME-SG-GPS contains 2 Time Coincidence Compare registers that each output a strobe
at their programmed compare times. There is also an Interval logic level that is triggered high
with compare strobe #1 and set low with compare strobe #2. The strobes are rising edge on-
time and are set microsecond resolution. The compare strobes are also used to generate
interrupts (INT2 and INT3) to the VME interface.

Time is captured using the External Event detection logic. The external event pulse active edge
(rising or falling) selection is defined by Configuration Register #2, bit #2 (see section 2.4.6).
When the external event pulse occurs, Time Capture register #2 contains the time. The
External Event input pulse is programmed to generate the VME bus interrupt (INTO) to flag the
user that the event input occurred.

560-5600.man.doc 2-3 Rev
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A battery is provided on the board to supply power to the GPS Engine when the main power is
off. The battery power drives RAM memory and a real time clock located on the GPS Engine
card. The RAM is used to store position and almanac information. If this information is not
available at power up the GPS Engine will perform a cold start and enter a Search The Sky
mode to locate satellites. When a satellite is tracked, new almanac data is downloaded. This
process can take anywhere from 12 to 25 minutes. This process is necessary to compute
position and determine accurate time. See Position Mode in section 2.4 for more information.

After the VME-SG-GPS has attained phase lock and computed position, these parameters are
maintained in the battery backed GPS Engine even if power is lost. When power is restored
these parameters will be transferred into the time and position registers in the main processor
board. This occurs a few seconds after the card has initialized itself. If UTC time is selected
for output (config register #2, bit 7) the time information will indicate a difference of several
seconds after power up since GPS time rather than UTC time is maintained in the GPS Engine
during the power down time.

A jumper is installed on JP2 between pins 2 and 3 to connect the battery at the factory prior to
shipment. If the card is to be stored for extended periods (months) the jumper should be
installed between pins 1 and 2 which disconnects the battery. When power is ON there is no
battery current drain.

OPERATION, DETAILED INFORMATION

241 GENERATOR

The Generator accumulates time using an internal or external time base and provides
time information to the VME bus consisting of microseconds through thousands of
years. The VME-SG-GPS contains two time capture register sets. Each capture
register consists of five 16 bit word locations where the current time is "frozen". Time is
captured in register number 1 when a time requests via the VME bus occurs. Time is
captured in register number 2 by an External Event input. This allows the user to
request time on demand as needed and also record when an external event has
occurred even if both occur simultaneously.

The generator is started and stopped using Configuration Register #1. The user may
preset the time from milliseconds through years while the Generator is stopped or
running. The generator can be synchronously started using an externally generated 1
PPS signal. The start strobe, when enabled, is input via the External Event input
connector. Either the rising or falling transition of the pulse is selected.

2.4.2 GPS SYCHRONIZED GENERATOR

The GPS Synchronized Generator mode operates as a Generator that is synchronized
to the GPS Engine. The GPS Engine receives transmissions from the Global
Positioning Satellite system and derives time that is traceable to the National Institute of
Standards and Technology (NIST). If the GPS Engine indicates that good time is
available, the card will phase lock the generator time registers. The VME-SG-GPS card
contains a Voltage Controlled Temperature Compensated Crystal Oscillator (VCTCXO).
The VCTCXO is disciplined to remove any frequency errors. The phase errors are
removed by the Phase Correction logic which advances or retards the generator time
using 100 nanoseconds steps.
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When time from the GPS Engine is valid the front panel LOCK LED will blink slowly (2
second rate) until the phase errors are less than 10 microseconds. At that time the
LOCK LED will blink faster (twice per second) until the generator is phase locked to < 1
microsecond and the oscillator frequency has stabilized. At that time the LOCK LED will
be ON continuously. When time from the GPS Engine is not valid the LOCK LED will be
OFF. If the GPS Engine is not operating properly the red LED indicator on the front
panel identified as ERR illuminates. This LED may illuminate momentarily when power
is applied to the card or when the operational mode is changed. See Table 2-1 .

2.4.3 CODE SYCHRONIZED GENERATOR

The Code Synchronized Generator mode operates as a Generator that is synchronized
to an external IRIG B input code. The VME-SG-GPS card will operate with either IRIG B
amplitude modulated or IRIG B DC shift at RS-422 logic levels. The code input format
selection is made via Configuration register 2, bit 3. The Sync-Gen will phase lock to
the input code and discipline the VCTCXO. The phase correction logic advances or
retards the time to keep it phase locked to the IRIG reference. The Generator time is
phase shifted by 100 nanoseconds steps. The front panel LOCK LED indicator operates
in the same manner as in the GPS Synchronized Generator mode indicating relative
phase accuracy. See table 2-1. An ERR LED indicator on the front panel illuminates
when the input code is not present, is of the wrong format or fails to pass numerous
error detection criteria.

2.4.4 FRONT PANEL INDICATORS AND DISPLAY

LED INDICATORS - The VME-SG-GPS front panel has four indicator LEDs. They are
labeled POWER, 1PPS, LOCK and ERR. The POWER indicator is on when power is
applied to the card. The 1PPS indicator will blink once per second when the generator
is running. The LOCK and ERR indicators are only used in the synchronized generator
modes. The table below and sections 2.4.3 and 2.4.2 describe their operation.

LED

NAME CONDITION DEFINITION

LOCK Blinking Slowly Phase Error> 10 microseconds
Blinks Twice/sec Phase Error < 10 microseconds
ON Constantly Phase Error within spec
OFF Constantly Reference not valid

ERR ON Constantly Reference failure
OFF Constantly Reference is OK

Table 2-1, Front Panel LEDs

ALPHANUMERIC DISPLAY - An optional alphanumeric LED display is available that
consists of 4 lines by 4 characters. The display allows the user to observe time, date,
operational mode, sync status, position, satellite tracking status and self test results. A
switch on the front panel is used to select the different displays. The time display will
flash after power up in the GPS Sync-generator mode until LOCK has occurred. This
indicates that the time is not accurate.
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2.45 OSCILLATOR DISCIPLINE

The VME-SG-GPS will discipline the VCTCXO by driving a control voltage to the
oscillator so that its frequency relative to the time reference is as small as possible. The
accumulative phase error generated due to the frequency error of the oscillator is used
to drive the voltage control circuitry. If the time reference is lost oscillator discipline will
cease. The time will drift at a rate that is dependent on how well the oscillator was
disciplined and future changes in ambient temperature. The oscillator will discipline to
the reference to better than 1 part in ten to the seventh (typically 5 parts in ten to the
eighth). The oscillator has a temperature stability of 1 part in ten to the sixth from
0 to 50 degrees C. The major contributor to time drift when no reference is present is
temperature.

2.4.6 READING TIME

There are two capture register sets available in the VME-SG-GPS for the storing and
reading of the Generator time. There are time read examples in the Programming
Examples description Section 2.5.

Time Capture Registers #1

A computer read command via the VME interface is used to "freeze" the time in Capture
Register Set #1. The address that is read to assert the freeze is at the board base
address plus offset hex 40. The time is read in five 16 bit words at offsets hex 42 (word
1), 80 (word 2), 82 (word 3), 84 (word 4) and 86 (word5). Reading the location at offset
hex 44 releases the freeze registers.

Time Capture Register #2

Time Capture Register 2 is "frozen" by the External Event input pulse. The time is read
in five 16 bit words at offsets hex 46 (word 1), 88 (word 2), 8A (word 3), 8C (word 4) and
8E (word 5). Reading the location at offset hex 48 releases the freeze condition. The
External Event interrupt is used to determine that an external pulse occurred.

The data is in a packed BCD format as described below in table 2-2.

Data Bits
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Word 1 Unit Msec Hund Mic-sec Tens Mic-sec Unit Mic-sec
Word 2 Tens Seconds Unit Seconds Hund Msec Tens Msec
Word 3 Tens Hours Unit Hours Tens Minutes Unit Minutes
Word 4 Status * Hund Days Tens Days Unit Days
Word 5 Thous Years Hund Years Tens Years Unit Years

* Status Definition

Bit 12 - Input Reference Error (Sync-Gen Modes)
Bit 13 - Phase Locked (Sync-Gen Modes)

Bit 14 - Reserved

Bit 15 - Reserved

Table 2-2, Time Words
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2.4.7 READING POSITION

When in the GPS synchronized generator mode position information is generated by the
GPS Engine. Position consists of latitude and longitude in degrees, minutes, seconds
with North/South/East/West indicators and elevation in meters above or below sea level.
The position information actually defines the location of the antenna.

Position data is read at address offsets hex 90 - 9E. All values are packed BCD except
for the North/South and East/West indications which are ASCII byte values. Table 2-3
below describes each position register with its address offset and data organization.

0090 Latitude

(0, Hund, Tens, Units degrees)
0092 Latitude

(Tmin, Umin, Tsec, Usec)
0094 Latitude

(N/S, Tenths seconds)
0096 Longitude

(0, Hund, Tens, Units degrees)
0098 Longitude

(Tmin, Umin, Tsec, Usec)
009A Longitude

(E/W, Tenths Seconds)
009C Elevation

(Sign, Ten Thous & Thous Meters)
009E Elevation

(hund, Tens, Unit and Tenths Meters)

* The right most value is in the least
significant nibble of the 16 bit word.

Table 2-3, Position

2.4.8 LOADING POSITION
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When in the GPS synchronized generator mode the position of the antenna is loaded
using the position registers described above. It is sometimes advantageous to load the
position of the antenna since accurate antenna position will reduce timing errors.
Accurate time is computed if only one satellite is tracked when the position information
is known. Due to buildings or other physical obstruction 4 or more satellites may not be
in view with great enough regularity to allow the VME-SG-GPS card to compute position
conveniently.

The Position Computation Mode must first be set to KNOWN so the GPS Engine will
stop computing new position data. In all modes the position is output to the registers
described above except when the Position Update Inhibit bit is set. This bit is contained
in configuration register #2, bit #4. This bit allows the registers to be used for loading
new position from the VME bus.
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The position data is written to the position registers in the same format described above.
When this is completed the Position Load Request bit in configuration register #2, bit 5
is set. This causes the position data and current time to be formatted and transferred to
the GPS Engine. If the GPS Engine is not tracking satellites the current time information
residing in the VME-SG-GPS card must be roughly accurate (within several minutes).

Both the Load Position Request bit and the Position Update Inhibit bits will clear when
the load sequence has completed.

OPERATIONAL CONFIGURATION AND STATUS REGISTERS

The user has access to several registers which are used to control and read status from
the VME-SG-GPS. All of these registers are written to and read via the VME bus. The
Configuration registers are used to control all generator and synchronized generator
operations. Several registers contain position (Longitude, Latitude and Elevation) and
GPS receiver operational status. The user determines the physical address of the
registers by adding the hexadecimal offset for each register to the VME-SG-GPS base
address. Section 2.2 part A describes the VME-SG-GPS base address. The following
describes each of the configuration and status registers:

CONFIGURATION REGISTER 1 (base address + hex 00A0)
This register is used to set the Operational mode, Start/Stop the Generator, enable the
Generator preset, select internal or external oscillator, and enable the interrupts.

bits: 0 - Operation Mode Select (bit 1)
1 - Operation Mode Select (bit 2)
2 - Generator Stop
3 - Generator Preset Enable
4 - External Start Enable
5 - External Oscillator Select
6 - NU (not used)
7 - Interrupt Enable
8 - NU
9 - NU
10 - NU
11 - NU
12 - NU
13 - NU
14 - NU
15 - NU
a) Mode - Bits 0 and 1 determine the operation mode as follows:
bit2 bitl
0 0 - Generator
0 1 - GPS Synchronized Generator

1 0 - IRIG B Synchronized Generator
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Generator Mode - In this mode the VME-SG-GPS card operates as a simple
generator that increments time using the internal or external time base. Some
generator controls available are start and stop, external start via an external
pulse and time preset.

GPS SYNC-GEN - In this mode the VME-SG-GPS card will use the GPS Engine
to determine time and position. Most generator controls as described above are
disabled in the Sync-gen modes.

IRIG B SYNC-GEN - In this mode the VME-SG-GPS card will use an external
time code input as a time reference. The input code format is IRIG B (amplitude
modulated) or IRIG B (DC shift at RS-422 logic levels). The format is selected
using Configuration Register 2, bit 3. When IRIG B at RS-422 levels is used the
signal input is terminated with a 120 ohm resister when a jumper is installed on
JP1 pins 2 and 3.

b) Generator Start/Stop - The Generator accumulates time when bit 2 is
zero. The Generator stops when this bitis a 1.

C) Generator Preset - Bit 3 controls the presetting of the Generator time.
When this bit is set the VME-SG-GPS will clear the Generator time counters (unit
microseconds through hundreds of microseconds) and transfer the time found in
the Time Preset registers (milliseconds through thousands of years). This bit will
self clear after the preset has completed.

d) External Start Enable - Bit 4 enables the Generator External Start
function. This feature allows the user to synchronize the card in the generator
mode to an external reference 1PPS pulse.

After the generator mode is selected, connect the external start 1 PPS at either
the External Event BNC on the front panel or on pin C7 of the P2/J2 connector.

First, determine if the rising or falling edge of the reference 1 PPS marks the
beginning of the second and select the appropriate edge as described under
CONFIGURATION REGISTER 2, External Event Falling Edge Select in this
section.

Second, stop the Generator using bit 2 as described above under Generator
Start/Stop.

Next, load the start time into the Preset Time Registers as described later in this
section.

Finally, set bit 4 of Configuration Register 1. The next 1 PPS edge will Start the
generator. Set bit 4 in the second prior to the start time.

e) External Oscillator Select - Set bit 5 to select the external 10 MHz input
as the Generator time base. Clear bit 5 to select the internal time base. The
external oscillator input is on pin C8 of the P2/J2 connector. An external
oscillator should only be selected in the generator mode. The 10 MHz input
must be at TTL logic levels. The signal duty cycle should be greater than 10%.



J60-5600 MAN poc

f) Interrupt Enable - Each interrupt has an associated latch that is set when
its interrupt source occurs but only if the Interrupt Enable (bit 7) is set. Since
spurious interrupt sources could occur during initialization and setup this bit
initializes in the cleared (disabled) state. This will guarantee that only interrupts
sources that occur after the bit has been set will drive the VME interrupt logic.
The BIM chip must still be programmed to enabled each interrupt and set priority
levels. For details see VME Interrupt Control in section 2.4.10.

CONFIGURATION REGISTERZ2 (base address + hex 00A2)
This register controls the External Event active edge selection, Sync-Gen reference
code format and synchronization and the Interval output negation.

bits: 0 - Not Used (NU)
1 - NU
2 - Ext Event Active Edge Select
3 - IRIG B Format (AM or DC)
4 - Position Update Inhibit
5 - Position Load Request
6 - Negate Interval
7 - GPS Time Output
8 - NU
9 - NU
10 - NU
11 - NU
12 - NU
13 - NU
14 - NU
15 - NU
a) External Event Active Edge Select - Bit 2 selects the active edge (rising

or falling) of the signal that drives the External Event input. When this bit is a
zero the rising edge is active. A one selects the falling edge.

b) IRIG B Format Select - Bit 3 is used when in the Code Sync-Generator
mode. The VME-SG-GPS card is capable of using either IRIG B amplitude
modulated code or IRIG B DC shift at RS-422 logic levels. When bit 3 is zero
the amplitude modulated format is used and when set DC shift is used. IRIG B
amplitude modulated is input to the VME-SG-GPS card at the front panel Code
Input BNC or at P2/J2 pin C3. The DC format is input P2/J2 pins C9 (+) and A9
(-)- See section one for the P2/J2 pin description.

C) Position Update Inhibit - Normally bit 4 is not set and position information
(latitude, longitude and elevation) are available from the GPS Engine. Position
information is read from the position registers at offset hex 90 - 9E. It may be
necessary to enter the position when multiple satellite visibility is limited due to
physical obstructions such as buildings. The card must first be placed in the
"Known" Position Mode. The updating of the position registers is inhibited by
setting bit 4. After the known position has been entered, bit 5, the Position Load
bit (described below) is set. This will enable the VME-SG-GPS card to transfer
the new position to the GPS Engine. The Position Output Disable bit and the
Position Load bit will both be cleared when the load operation has completed.
See the Loading Position description in this section 2.4.8.

Al BV |



J60-5600 MAN poc

d) Position Load - this bit (5) is used in conjunction with the Position Output
Disable bit described above. It generates a request to the VME-SG-GPS to
transfer the position information loaded by the user into the GPS Engine.

e) Negate Interval - Set bit 6 to clear the Interval output signal. This bit may
be set at any time the user wishes to guarantee that the Interval output is
negated or to abort a time coincidence operation when already in the interval
period. Bit 6 is automatically cleared when the Interval is cleared. This process
will generate a Stop pulse.

f) GPS Time Output Flag When the VME-SG-GPS card is in the GPS
Sync-gen mode, setting bit 7 will cause time outputs to reflect GPS time. When
bit 7 is a zero the card outputs UTC time. UTC time is affected by leap seconds.
GPS time will normally be several seconds ahead of UTC time and is not
affected by leap seconds.

POSITION MODE (base address + hex 00A4)

This register is used to select the GPS Position Mode. The GPS Receiver will compute
position information if 4 or more satellites are available with a Vertical and Horizontal
Dilution of Precision (VDOP and HDOP) of 6 or less. If the position is known, time may
be determined with only one satellite. The Position Mode allows the user to determine
the manner in which the position of the antenna (latitude, longitude and elevation) is
determined. There are 4 modes available. Each mode with the value representing it in
the Position Mode registers is shown below:

Character MODE

o - Known

1 - Survey

2 - Automatic

3 - Dynamic

a. KNOWN - In the Known mode the current position will be held fixed. If

the user knows the position of the antenna it is entered via the Position registers
when in this Position Mode. Position data can be entered only while the Position
Mode is in the Known mode. If the unit is stationary this mode will provide the
best timing accuracy assuming the position is correct. When the position is
known only one satellite is necessary to determine accurate time.

b. SURVEY - In the Survey mode the GPS Receiver is directed to compute
position. There must be 4 satellites in view to calculate Latitude, Longitude and
Elevation. When only 3 satellites are available the Elevation will be held fixed at
the last computed value. The GPS Engine will compute position only when
HDOP and VDOP values are less than 6.

C. AUTO - The Automatic mode is a combination of the Survey and Known
Position modes. When the Auto Position mode is asserted the GPS Receiver is
placed in the Survey mode until accurate position with DOPs of 6 or less has
been computed. At that time the unit will automatically switch to the Known
mode, holding the current accurate position fixed. This mode makes it
unnecessary for the user to watch the unit to determine when good position has
been computed and then place the unit in the Known mode.
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d. DYNAMIC - The Dynamic mode is used when the unit is moving at
velocities up to 1000 knots. The GPS Receiver can determine 3 dimensional
position (Latitude, Longitude and Elevation) when 4 or more satellites are in
view. When only 3 satellites are available the last elevation value computed will
be held fixed and the unit will compute 2 dimensional position. Time lock is not
possible if less than 3 satellites are available.

LOCAL OFFSET (base address + hex 00A6)

This register allows for the output of local time from the VME-SG-GPS. This parameter
is used in the GPS synchronized generator mode only to convert the time received from
the GPS Engine time reference to local time. The Local Offset is any value between +
12 and - 12 hours. The following describes the Local Offset word:

Data Bits
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+/- Sign (ASCII) | Tens Hours | Unit Hours

RATE OUTPUT SELECTION (hex 00A8)

This parameter controls the Pulse Rate generation logic. The Pulse Rate output is
available at the P2/J2 connector pin C2.  Five different Pulse Rates are available as
described in the table below. The rising edge of the pulse rate output is active and "on
time". The duty cycles for the different rate outputs are specified in section one.

The Pulse Rate output can also generate VME interrupts. For more information about
the Rate Generation INT1 interrupt see section 2.4.10.

Character RATE

- Pulse Rate Disabled

- 10,000 Pulses Per Second (PPS)
- 1000 PPS

100 PPS

- 10 PPS

- 1 PPS

GhrhWNEFO
1

OSCILLATOR CONTROL VOLTAGE SETTING (hex 00AA)

The Oscillator Control Voltage Setting is a 16 bit hexadecimal value that indicates the
current output from the frequency control digital to analog (DAC) converter. The DAC
output controls the frequency of the crystal oscillator that is the time base for all
generator/sync-generator operations. This output will range between 0 and hex FFFF.
In the GPS sync-gen mode after the card has attained phase lock, a midrange DAC
value of about hex 7FFF + 1000 is normal. With aging the oscillator DAC setting will
change to maintain good oscillator discipline. If DAC settings near 0 or hex FFFF are
observed this indicates that either a failure has occurred or the oscillator needs to be
recalibrated.

In the Code Sync-gen modes this value may vary from its midrange value significantly

depending on the frequency accuracy and stability of the generator that is providing the
IRIG B reference code.
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GENERATOR PRESET TIME REGISTERS (hex 00AC - 00B8)

The 9 byte locations shown in the table below are used to preset the Generator. Only
the least significant byte in each word location is used. The preset registers contain
milliseconds through thousands of years. The registers are shown with their base
address offset.

Label Description Hex Address Offset
PUMS Unit Milliseconds 00AC
PMS Hundreds & Tens Msec 00AE
PSEC Tens & Unit Seconds 00BO
PMIN Tens & Unit Minutes 00B2
PHRS Tens & Unit Hours 0oB4
PDYS1 Tens & Unit Days 00B6
PDYS2 Hundreds Days 00B8
PYRS1 Tens & Units Years 00BA
PYRS?2 Thous & Hund Years 00BC

Once loaded the contents of the preset registers are transferred to the Generator time
registers when the Generator Preset Enable flag (Configuration Word 1, bit 3) is set.
This bit is automatically cleared after the load takes place. The data as shown in the
table above is formatted in packed BCD. The least significant digit is in the lower 4 bits
of the byte.

POSITION UPDATE FLAG (hex O0OBE)

The position information (latitude, longitude and elevation) is updated once per second.
The data is written during the 998 millisecond of the second. Prior to the update at
approximately 995 milliseconds the Position Update flag is set. The flag will clear at
zero milliseconds. The user should not read the position information while the Position
Update flag is set. Since the flag will go high before the data is written the user may
read the position data any time the flag is not set and know that there are at least 3
milliseconds before the data will possibly change.

CODE SYNC-GEN PHASE COMPENSATION (hex 00DO0)

When the VME-SG-GPS card is using IRIG B AM code as the time reference there are
inherent propagation delays present. The delays are normally due to signal distribution
amplifiers, or other transmission media that is present. In addition input code is input to
the cards Automatic Gain Control (AGC) circuit and then a Zero Crossing detector. Both
of these circuits can contribute small delays. The Code Sync-gen Phase Compensation
word is used to correct any fixed phase errors either positive or negative. The word
written to hex offset DO must be a 16 bit signed binary number representing
microseconds of compensation. The range of compensation is between - 1000 and +
1000 microseconds. A magnitude of 1000 microseconds is all that will result even if
larger values are entered.
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GPS USER TIME BIAS (hex 00D2 - 00D4)

The GPS User Time Bias is only used in the GPS Sync-gen mode to compensate for
cable or preamplifier time delays. The available values range from -99999 to +99999
ns. There are two 16 bit words allocated for this parameter. The table below shows
how the data is organized. The first word containing sign and ten thousands of
nanoseconds is at offset hex D2. Thousands through units nanoseconds are packed in
the word at offset hex D4.

Data Bits
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+/- Sign (ASCII) 0 10,000 nsec
Thous nsec | Hund nsec Tens nsec Unit nsec

NUMBER OF SATELLITES TRACKED (hex 00D6)
This word provides the number of satellites that the GPS Engine is currently tracking.

SELF TEST (hex O0DE)

The Self Test word indicates the results of diagnostic testing that is done at power up
and during normal operation. The Self Test results are found in the least significant byte
at offset hex DE. The byte will contain a BCD number value representing any
operational errors that may have occurred. The table below describes all the possible
error conditions and their number representation.

Code Error Condition

- No errors detected

- RAM memory failure

- Processor clock failure

GPS engine communication failure

- GPS engine operational failure

- DAC setting near maximum or minimum

GhrhWNEFO
1

COINCIDENCE TIME COMPARE REGISTERS (hex 00EO - O0FE)

The VME-SG-GPS has two sets of coincidence time compare registers identified as #1
and #2. When the generator time is equal to the values in either compare registers a
pulse output will be asserted on the P2/J2 connector. The Interval level output sets at
the occurrence of coincidence compare time #1 and resets at the occurrence of
coincidence compare time #2. The compare pulses are 2 milliseconds wide.

Each Coincidence Compare register set is made up of eight locations one byte wide.
The compare values entered are from microseconds through hundreds of days. The
registers are shown in the table below with their contents and base address offsets.
Each Coincidence Compare register set also has a MASK value. The MASK value is a
hexadecimal (4 bit) number between 0 - hex A. The MASK limits the range of time that
will be used in the compare operation. For example if the MASK value is zero, all
compare time values (hundreds days - microseconds) are used. If the MASK value is a
1, then the hundreds of days value is ignored. The table below indicates the time values
that are used with each associated MASK value. Using a MASK value allows compare
pulses to occur at regular time intervals. For example a MASK value of hex B would
only allow compares from microseconds through milliseconds to occur. This would
cause a pulse to occur every ten milliseconds at the precise microsecond programmed.
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Label Description Hex Address
Offset
COMP1-1 Tens & Units Microseconds OOEO
COMP1-2 Unit Msec & Hundreds Microsec OOE2
COMP1-3 Hundreds & Tens Milliseconds OOE4
COMP1-4 Tens & Unit Seconds OOEG6
COMP1-5 Tens & Unit Minutes OOE8
COMP1-6 Tens & Unit Hours OOEA
COMP1-7 Tens & Unit Days 00OEC
COMP1-8 MASK1, Hundreds Days OOEE
COMP2-1 Tens & Units Microseconds O0FO
COMP2-2 Unit Msec & Hundreds Microsec 00F2
COMP2-3 Hundreds & Tens Milliseconds O0F4
COMP2-4 Tens & Unit Seconds O0F6
COMP2-5 Tens & Unit Minutes O0F8
COMP2-6 Tens & Unit Hours 0]0] 7
COMP2-7 Tens & Unit Days O0OFC
COMP2-8 MASK2, Hundreds Days OOFE
MASK TIME COMAPE
hex O Hundreds Days - Microseconds
1 Tens Days - Microseconds
2 Unit Days - Microseconds
3 Tens Hours - Microseconds
4 Unit Hours - Microseconds
5 Tens Minutes - Microseconds
6 Unit Minutes - Microseconds
7 Tens Seconds - Microseconds
8 Unit Seconds - Microseconds
9 Hund Millisec - Microseconds
A Tens Millisec - Microseconds
B Unit Millisec - Microseconds

Each Coincidence Compare output is designed to generate its own independent
interrupt. The Coincidence Compare #1 output pulse will generate the INT2 interrupt.
The Coincidence Compare #2 pulse will generate the INT3 interrupt. For more
information see section 2.4.10.

2.4.10 VME INTERRUPT CONTROL
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The heart of the Interrupt Control logic is the Bus Interrupter Module (BIM). It handles
up to 4 independent sources of interrupt requests and is fully programmable directly
over the VME bus. When the system interrupt handler or processor responds with an
interrupt acknowledge cycle, the BIM chip can respond supplying an interrupt vector.
Control and setup is facilitated by a separate control register for each interrupt source.
This manual includes programming examples in section 2.5 that show how to setup the
BIM for various interrupting sources with priority and vector setup.
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The following table lists the offset from the VME-SG-GPS base address where the
Control and Vector registers for each interrupt source is located.

Register Source Offset
INTO Control External Event 0000
INT1 Control Rate Generator 0002
INT2 Control Coincidence Compare #1 Pulse 0004
INT3 Control Coincidence Compare #2 Pulse 0006
INTO Vector External Event 0008
INT1 Vector Rate Generator 000A
INT2 Vector Coincidence Compare #1 Pulse 000C
INT3 Vector Coincidence Compare #2 Pulse 000E

BIM CONTROL REGISTERS
There is one control register for each interrupt source. Each 8-bit control registers is
divided into several fields. The following is a description of each bits functions:

bits: 0 - LO (IRQ Interrupt Level bit 0)
1-La(" " " bit 1)
2-L2(" " " bit 2)

3 - IRAC (Interrupt Auto Clear)
4 - IRE (Interrupt Enable)

5 - X/IN (External/Internal)

6 - FAC (Flag Auto Clear)

7 - Flag

LO, L1, L2 - Bits 0, 1 and 2 determine the interrupt response level. The following table
illustrates the possible settings:

N
[E
o

IRQ LEVEL
Disabled
IRQ1

IRQ2

IRQ3

IRQ4

IRQ5

IRQ6

IRQ7

PRPRRPPOOOOT
PRPOORLRFLPOOTI-
PORFRPORFRLRORLOTI

IRAC (Interrupt Auto-Clear) - Set bit 3 to clear the Interrupt Enable bit (below) during an
interrupt acknowledge cycle responding to this request. To enable the interrupt for
further interrupts the IRE bit must be set again by writing to the control register.

IRE (Interrupt Enable) - Set bit 4 to enable the interrupt associated with the control
register.
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X/IN (External/Internal) - Bit 5 determines the response of the BIM during an interrupt
acknowledge cycle. If the X/IN bit is clear the BIM will respond with vector data and a
/IDTACK signal. When set, no vector is supplied and no /DTACK is given. The VME-
SG-GPS should always be configured with this bit cleared as no other device will supply
the necessary interrupt vector.

FAC (Flag Auto-Clear) - Set bit 6 to cause the FLAG bit (below) to automatically clear
during an interrupt acknowledge cycle.

FLAG - Bit 7 is a flag bit that is provided for the user if desired. It has no effect on the
operation of the BIM chip.

BIM VECTOR REGISTERS

There is one vector register for each interrupt source. Each vector register may be
programmed to supply a data byte during its interrupt acknowledge cycle if the
associated External/Internal (X/IN) control register bit is clear. The byte is used to
compute the location in the vector table where the address of the interrupt service
routine is located. The location in the vector table is computed by multiplying the vector
byte by 4 since each vector table jump address occupies 4 bytes.

VME-SG-GPS MEMORY MAP
The following table describes the VME-SG-GPS memory map. Each locations address
is computed by adding the offset to the data or register of interest to the cards base
address. As described in section 2.2 part A the base address is defined by the 8 section
dip switch located on the board.

Base Address Location
Offset (hex) Description
0000 BIM Control Register INTO
0002 BIM Control Register INT1
0004 BIM Control Register INT2
0006 BIM Control Register INT3
0008 BIM Vector Register INTO
000A BIM Vector Register INT1
0oocC BIM Vector Register INT2
000E BIM Vector Register INT3
0040 Generator Time Request
0042 Gen Freeze Reg 1, Word 1,
(Umsec, Husec, Tusec, Uusec)
0044 Gen Freeze Reg 1 Release
0046 Gen Freeze Reg 2, Word 1,
(Umsec, Husec, Tusec, Uusec)
0048 Gen Freeze Reg 2 Release
0080 Gen Freeze Reg 1, Word 2

0082 Gen Freeze Reg 1, Word 3

0084 Gen Freeze Reg 1, Word 4

0086 Gen Freeze Reg 1, Word 5

(Tsec, Usec, Hmsec, Tmsec)
(Thours, Uhours, Tmin, Umin)

(Status*, Hdays, Tdays, Umin)

Status Bits: 1 - Reference Error
2 - SyncGen Phase Locked
3 - Reserved
4 - Reserved

(Thyears, Hyears, Tyears, Uyears)

J60-5600 MAN poc
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Base Address
Offset (hex)

Location
Description

0088

Gen Freeze Reg 2, Word 2
(Tsec, Usec, Hmsec, Tmsec)

008A Gen Freeze Reg 2, Word 3
(Thours, Uhours, Tmin, Umin)
008C Gen Freeze Reg 2, Word 4
(Status*, Hdays, Tdays, Udays)
Status bits: 1 - Reference Error
2 - SyncGen Phase Locked
3 - Reserved
4 - Reserved
008E Gen Freeze Reg 2, Word 5
(Thyears, Hyears, Tyears, Uyears)
0090 Latitude
(0, Hund, Tens, Units degrees)
0092 Latitude
(Tmin, Umin, Tsec, Usec)
0094 Latitude
(North/South, Tenths seconds)
0096 Longitude
(0, Hund, Tens, Units degrees)
0098 Longitude
(Tmin, Umin, Tsec, Usec)
009A Longitude
(East/West, Tenths Seconds)
009C Elevation
(Sign, Ten Thous & Thous Meters)
009E Elevation

(hund, Tens, Unit & Tenths Meters)

bl



Base Location
Address Description
Offset (hex)
00AO Configuration Reg 1
bits: 0 - Mode Bit1
1 - Mode Bit 2
2 - Gen Stop
3 - Gen Preset Enable
4 - External Start Enable
5 - External Osc Select
6 - NU
7 - Interrupt Enable
8 - NU
9 - NU
10 - NU
11 - NU
12 - NU
13 - NU
14 - NU
15 - NU
00A2 Configuration Reg 2
bits: 0 - NU
1 - NU
2 - ExtEvent Fall Edge Active
3 - Sync Gen IRIG B (AM or DC)
4 - Position Update Inhibit
5 - Position Load Request
6 - Negate Interval Output
7 - GPS Time Select (optional)
8 - NU
9 - NU
10 - NU
11 - NU
12 - NU
13 - NU
14 - NU
15 - NU
00A4 Position Computation Mode
00A6 Local Time Offset (sign, hours)
00A8 Pulse Rate Output Select
00AA DAC Setting (hexadecimal)
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Base Address | Location

Offset (hex) Description

00AC Gen Preset (0, Msec)

00AE “ “ (Hmsec, Tmsec)

00BO “ “ (Tsec, Usec)

00B2 “ “ (Tmin, Umin)

00B4 “ “ (Thours, Uhours)

00B6 “ “ (Tdays, Udays)

00B8 “ “ (0, Hdays)

00BA “ “ (Tyears, Uyears)

00BC ! ! (Thyears, Hyears)

00BE Position Update Flag

00DO Code Sync-gen Phase Compensation
00D2 GPS User Time Bias (word1)

00D4 GPS User Time Bias (word?2)

00D6 Number Satellites Tracked

00D8 Reserved Registers

O0ODA “ “

00DC ! !

00DE Self Test

00EO Coin Compare #1 (Tusec, Uusec)
00E2 “ “ “ (Umsec, Husec)
OOE4 “ “ “ (Hmsec, Tmsec)
0OE6 “ “ “ (Tsec, Usec)
OOES8 “ “ “ (Tmin, Umin)
OOEA “ “ “ (Thours, Uhours)
00EC “ “ “ (Tdays, Udays)
00EE ! ! ! (Mask, Hdays)
00FO0 Coin Compare #2 (Tusec, Uusec)
00F2 “ “ “ (Umsec, Husec)
OOF4 “ “ “ (Hmsec, Tmsec)
O0F6 “ “ “ (Tsec, Usec)
OO0F8 “ “ “ (Tmin, Umin)
O0FA “ “ “ (Thours, Uhours)
00FC “ “ “ (Tdays, Udays)
00FE ! ! ! (Mask, Hdays)
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0148 30BCOOOC

ETC (DISABLE INT3)
014C 207CO0FFOC
ADDRESS

0152 30BCOO11

ETC

0156 207COQFFOQ
DDRESS

015C 30BCOO41

UPT SERVICE ROUTINE
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;
016C 207CO0FFCO
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GENERATOR PREZSET REGISTERS
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D SECON
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PROMPT FLAG ADDRE

MOVEA.L

Ao g om0 T AT
EPFLAG, RD s LOAD

MOVE.W #0FTH, (AL} ;SET FLAG

MOVEA.L #I0FLAG,RD ; LOAD INT QVER FLAG ADD
MOVE.W #00, (AQ) ;CLEAR FLAG

MOVEA.L #CFREGL,AQ ;LOAD CONFIG 1 ADDRESS
MOVE.W #04H, (AD) ; DISABLE INTERRUPTS
MOVEA.L $#BIMC3,AC ;LOAD BIM CONTROL REG3
MOVE.W #00H, (B0 ;SET INTERRUPT

LOAD BIM CONTROL REGH
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MOVEA.L ;LOAD BIM VECTOR REG4E A
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WRITE
LOAD ADDRESS OF

VECTOR NUMBER
INTERR

MOVE.W
LEA.L COMPZ (]
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3
<

MOVEA.L #0104H,A1 ; LOAD VECTOR ADDRESS
MOVE.L AD, (Al ;WRITE VECTCOR

PRESET GENERATOR

MOVEA.L #GPRSTI,AD ;LOAD ADDRESS CF GEN PR
MOVE.W #00H, (ARQ)+ JWRITE TO PRESET REGIST
MOVE.W #0O0H, (A0} + ;REGISTER 2 .
MOVE.W #OOH, (RO} + ;REGISTER 3

MOVE.W #45H, (AO)+ ;REGISTER 4

MOVE.W #17H, (AC)+ ;REGISTER &

MOVE.W  #Z25H, {20} + ;REGISTER ©

MOVE.W #03H, (A0)+ JREGISTER 7

MOVE.W #92H, (A0 + JREGISTER 8

MOVE.W  #18H, (AD)+ ;REGISTER 9
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R30410 Truetime, lnc.

Date - 828100
Single Level Bill of Material Report Time - 17:43:16
Page - 1
¥
Farent ftem Parent Description Batch Quantity Bubble R Etfective
Cuantity Per UM SeqNo Remarks Ty T From Thru
EA Type M Rev g Draw
1.00 EA REV F (08-28-00) 108 2.0 M 171/00
GOO0-PRINT 1.00 EA 580-1148 REV F 1 S 3.0 M 1100
223-004 HANDLE({TOP} GPS-VME 1.00 EA 13 108 4.0 P 1100 12/31/10
(BOTTOM) GPS-VME 1.00 EA 12 1S 5.0 P 00
223 HARDWARE FRT PNL GPS-VME 1.00 EA 9 185 6.0 P 1100
2.00 EA 10 1 S 7.0 P 1400
1.00 EA 5 8 8.0 = 1100 12731110
284.001 A0 EA 4 AS NEEDED 108 9.0 2 G0 12/31/10
315.022.000 FT SEE WIRING 1 3 1.0 & Y00 fp i rate
10 WIRE 1.50 FT SEE WIRING 18 1.0 F 111700
01 SHRINK TUBING CL 50 FT SEE WIRING 108 12.0 P 1/1/00
375.014 CORNN FM BULKHD RECP INSUL 4.00 EA 3 T8 13.6 P 100
560-1145 ELFRONT VME-3G 1.00 EA 1 T8 14.0 P 1100 12/31/10
ASBY FRONT PNL VME-SG-08Y 1.00 EA 108 15.0 P 8/24/00 1273010
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002-063

002-073

(002084

002-097

002-121

Parent

Component De

TrueTime, Inc,

Single Level 8il of Material Report

Hatch Quantity

VME-EG

PARTS LIST

EVLEVEL

REFERENCE FRINT

PCB REV LEVEL HERE >>

RES 120 OHM 1/4W

RES 1K OHM 1/4W 5%

s
7l
W

RES 3K OHM 1/4W 5%

RS
RES 4.7 OHM 1/4W 5%

R27
RES 10K OHM 1/4W 5%

R13

RES 22K OHM 1/4W 5%

R17

RES 75K OHM 1/4W 5%

R10
RES 100K OHM 14W 5%

R23
RES 150K OHM 1/4W 5%

R28 R33

14 RZ8

R18 R4

Quantity Fer

1.00

1.00

1.00

ES
o
=

Ra

2.00

UM

5958

EA

EA

EA

EA

EA

EA

EA

m
b

EA

Bubble

SegNo Re
Type M Rav R
REV R (08-07-00)

560-5603 REV R

560-2600 REV J

Levet

Draw

w0

[

(95}

w

Lés)

6.0

8.0

U

B

Date -
Time -

Page -

Effective

From

Thru

111700

NG

1100

ATy

S0

i
TR

100

1/1/00

R0

1100

10

1230

12131110

121310

1203110

123

12/3410



TrueTime, Inc. Date - 8/23/00

3

te Level Bill of Materlal Report

59:03

&

Parent ltem Parent Description Batch Guantity Bubble , Effective
Component itar Companent Descripiton Quantity Per UM levet Ty T From
R12 R&
D02-129 < OHM 1/4W 5% 1.00 EA 108 16.0 = 11100
R18
RES 2.2 MEG OHM 1/4W 5% 1.00 EA 108 17.0 P 100
Rz
(08-1001 RES 1K OHM 1/8W 1% 1,00 A T8 18.0 P 1100 12/31/10
R18
008-1072 RES 10.7K OHM 1/8W 1% 4.00 EA T8 1940 B 1100 12/31/10
R3 R34 R36 R37
008-2210 221 OHM 1/8W 1% 1.00 EA T8 20.0 P 171700 12731140

R15
2KCGHM 1/BW 1%

-

1.00 EA 1

0
e
o

R30

51 RES B.O6K OMM 1/8W 1%

e

.00 EA 1

22.0 P 00 12/3110

&l

R24

GOBS-100 RES G805 10K OHM 1% 1/8W 1.08 EA 18 230 P OO 123G
Rz22

0085-101 RES 0805 100 OHM 6% 1/8W 1.00 EA T8 24.0 P 11100 12/31/10
R35

RESNET 470 OHM 6

d
o
&
m
b

o
™
oW
<=y
o
S
3
=

=

)

1.00 EA 18 26.0 B W60 1213110
Bi-088-080 2.00 EA 108 27.0 F DG 120310

e
=
)
g
&4



TrueTime, Inc.

Single Level Bill of Material Report

Time - 12:58:03
. Fage - 3

it tam

Batch Quantity Bubble B
Compor Quantity Per UM SeqNo Remarks Level Ty Seq T Thris

RESNET 4 7K OHM 6-F 181 2.00 EA 1

011-08

o
-0

123110

RINZ |

4.7 OHM 10-P COM 4.00 EA 1B Z28.0 P 1100 12731710

P
&
i

011-088-10C

RN1O RMN11 RN4 RNG

019-002 PO < 20 TURN 2.00 EA T8 30.0 P 1100
RP3
01010 1.00 EA 18 310 P
R
POT 20K FRT PNL ADJUSTBL 1.00 EA 18 32.0 P 11100
RP4
025-008-G80 CAP FILM 0047 80V A 10% 2.00 EA 1t 8 33.0 F w100
oBs Cio
028-021-080 CAP FILM 047 80V A 10% 2.00 EA T8 34.0 B VHG
crz
079014 2.00 EA 18 35.0 F 1100
€56 C51
CAF MONG 100PF B0V R 4.00 EA T8 36.0 P ATy
C24 a4 C48 C63
036-101 CAP MONG TUF 50V 563.00 EA 8 37.0 P 171100
C1o [ ct2 13 o4 C15 16 Ci7 ci8 <G
CzZa C21 cez C25 Cz6 C28 C3 €30
c32 C33 €36 38 C39 C40 C41 C4z2 C43
<45 C4B C47 Chz CE3 64 CBa C56 CH7
cs8 C6 C61 C64 C66 CB7 co8 C74 cre
C77 ca Co
03 CAP 33PF NPC 100V 0805 1.00 EA 18 38.0 P RIatiss

o7
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sront nam

Component item

038-02¢

G456-2.5

058-011

065-008

Parent

ription

Compor

L 1t Descripiton

TrueTime, Inc.

Single Level Bill of Material Repo

Batch Quantity

Quantity Per

Hubble

Seqg No  Hemarks

C4

Gt

CAP TANT 10UF 20V R 20%

Ca7
CAP SHF MNT 22PF NPO

C73
INDUCTOR 2.5UH
SHODE 1V 20MA

CR2

LED RED, 8M

LED GREEN/GREEN

D81

LED RED/YELLOW

KILINK XC304248

AILINK FPGA PLOC 84-PIN

KSISTOR FET P-CHANNEL

05 10%

CR3

PR

Ll

2.00

1.00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

EA

EA

EA

EA

EA

EA

ChH8 Ce0 C69

X1 SECURE WITH ITEM 04

U37 BOCKETED

-

oy

o

¢85

o

40.0

43.0

46.0

]

N

48.0

490

=

Page -

Effective

From

0o

A0

AN

100

1

160

1100

LAY

12031710

123410

12031110

1213110

AT

12

1273140



R30410 TrueTime, Inc. Date - B2/

Sy

00
Single Level Bl of Material Report Time - 12:59:03
Page 5

Farent ltem Parent Description Batch Quantity Bubble .
Compe Component 3 ipiton Quantity Per Ui No Remarks Ty Seq T From Thru

175-3702

MPSATO2 (T0-92) 100 EA 18 530 Pt 12/31/10

L

1%

HBISTOR TMOSE N-CHNL 1.00 £A 13 54.0 P 1100 12731710
Q3
7501768 ASISTOR FET P-CHANNEL 1.00 EA 108 55.0 P 1/1/00 THAUG

176-082 TLOB2CP DUAL OP AMP 4.00

EA 1 S 56.0 S RTRTIS 123110

U4 Use ueo a1
176-311 LM3TIN VOLTAGE COMPARATOR 2.00 EA 1

5 57.0 F G0 1273110
w7 Lia
176-317 LM317 ADJ. POS REGULATOR 1.00 EA Y 58.0 = HHGE 1213110

uzz
176-34064 UNDER VOLT.SENSING CKT 1.00 EA 1

w
fey
o
[aed

VHOG

56
176-431 TLABICLP REGULATOR/S PIN 1.00 EA 1

W
o
o
"
IS
]

176-6551

1.00 EA 5 61.0 P U0

Ld4
176-68HCT1F1 I, CPU 1.00 EA Us7 SOCKETED 18 62.0 P 1711400

176-TOL05 MOTOLOBACE -8V RECULATOR 1.00 EA 18 63.0 B PO 1213010
oy
D5B823N DIFF LINE DRIVER 1.00 EA 108 64.0 P LG 12/3110

-GALTEVE 3.00 EA 1

ND

o

65.0 P 1160 1213110

153 SOCKETED AND PROGRAMMED PER 56




TrueTime, Inc. 0

paaie -
Single Level Bill of Material Report Time -
Page - 6

Parent tem Parent D

ascription Batch Quantity Bubble Effec

P achive
Compone sanent e Quantity Per ° UM SeqNo Remarks Ty Seq T From Thru
50-4018
176-POM UIGITAL TO ANALOG CONVTR 1.06 EA 18 66.0 P 00
62
V7B VMEZOOG VMEZOG0 1.00 EA T8 67.0 P /100
U1
177 1.00 EA TS 68.0 P 1100 1213110
SOCKETED. PROGRA
17F-7T4ALS245 3.00 EA 8 69.0 P YO0 12131140
0 Uz Ug
PE7-74AL8374 1.00 EA 1 3 700 P
U2t
177- 1.00 EA (S 718 P Y00 12/3110
(o
178-17C128 FRGA FIG EEPROM 1.00 EA 13 72.0 P 1] 2310
U38 SOCKETED AND PROGRAMMED PER 184-017
178 T4HCN0 MM74HCOON QUAD NAND GATE 1.00 EA 18 73.0 P 141100 1231710
Liz2s
178-74H( MO74HCO8 QUAD AND GATE 4.00 A t 8 74.0 P UATLIS 1213110
i3 U3o U3t U33
TAHCHOT DUAL JK FLIPFLOP 2.00 18 75.0 & HATAl
g L4z
178-74HC1 58 MC74HC138 1 OF 8 DECODER 3.00 EA 1 S 76.0 & 14100 1213110
Utz us1 Us8
M INVERTER 2. EA 1 3 /7.0 & 100 1231110

L5 49
74HCI74N HEX D FLIP-FLOP 2.00 EA t 8 78.0 B V00

50 [Sle)



130410 TrueTime, Inc.

BI23100

ingle Level Bill of Material Report Time -

=3

36 - l

ltem Batch Quantity Bubble , ve
Compo Quantity Per U Level Ty  Seg i From
178-74H028 2.00 EA B 75.0 P AT 12131110
4y
178-T4HC TAHCRZYE D FLIP-FLOP 1.00 EA T8 800 P 11100 120310
178-74HC32 MC74HC32 QUAD OR GATE 1.00 EA Tos 81.0 B Y100 12030
L3z
178-T4HC374 MOTAHCIT4 D FLIP-FLOP 4.00 EA T8 P 1HOG 1205110
Uz0 uzg uz2g U39
178-74HC300 0 BUAL BI-QUINARY 2.00 EA g 830 P Y100
use 40
178-74HC4083 74HCA0R3 MULTIPLEXER 2.00 EA s 84.0 B 00
Us4 u3s
74 DUAL D FL) 5.00 EA 18 850 P eo
L2 u1s uze U41 U4g
178 TAHCEE QUAD BEX OF GATE 1.00 EA 1 S a8.0 B OO 12131148
1C, PROGRAMMABLE, CPLD 1.00 EA 18 ar.0 = HAYISS 1213110
ALL PART. NOT PROGRAMMED. NOTE: THIS PART WILL BE PROGRAMMED AT TRUETIME. AT TRUETIME:
(-4031 USING CABLE AND FIXTURE.
184-017 KILINX DUAL PORT RAM 1.00 EA 8 88.0 M 1100 1213110
PROGRAM FOR U38. PROGRAM RESET POLARITY BIT. USE LABEL 400-026, MARK AND AFFIX NOTE: ECO 1328
CHANGED SOFTWARE REV TO 1840077
SCHROFEF TF DUAL 1.00 EA T8 88.0 P 100 1203410
T8
240-004-003 SUREW PH PN S8 4-40X3/8 1.00 EA 3 108 90.0 P ALY 12/31/10
NUT KEP 58 4-40 1.00 EA 2 t 8 91.0 P 100 1273110

273-008 TERMINAL TE

2.00 EA T8 92.0 P BT 1273110



R3G416 TrueThme, Inc

Single Level Bilt of Material Report Time
7 Page - g
Parent Parent Description Batch Quantity Bubble ’ Efective
Companen Component Descripiton Cuantity Per UM SegiNo Remarks Ty T From Thr
TH3 TP5
TERM TEST POINT (WHITE) 3.00 EA 15 93.0 P HATDI 123110

TP TP2 TP4
290-001 TAPE FOAM DBL SIDE

116 .20 51 04 FOR X1 s 94.0 B LAl 2031710

LATOR, 10

MHZ(VCTCXO) 1.00 EA 18 95.0 P

1203110

Xz
MHZ CMOE 1.00 EA T8

S 96.0 P Ao 12/31110

X3
8 FIN MACHINE 1.00 EA FOR U38 T8 7.0

Ry P 1100 12033010

378-020

20 FIN MACHINE 3.00 EA FORUZ23485 - gg.d P

28 PIN MACHINE 100 EA FOR USS 18 96.0 P 171160 123110

378-068-002

1.08 EA FOR UST (I 100.0 5 TG0 1213116

379-084 SOCKET PLOC 84-PIN 2.00 mA FOR U11,37 B 1010 P o0

384-096 CONN 88-P RT ANGLE 2.00 EA 0B

102.0 P
P P2
366-0109 CONM 10-P MALE PCB 100 EA 1S 1030 R VTS
Pa
386-341 CONN 34-P ML PC MT HDR 100 EA 8 1040 P 123110
P4
400-026 LABEL,SPCL CONN 1X1/4 IN 500  EA 1% 1050 RV
FOR PROGHAMMED PARTS. MARK WITH PROGRAM PART NUMBER AND VERSION, EXAMPLE OF MARKING: 550-4002 V.)X
CUT TO FIT AND ATTACH TO PROGRANMMED PART.
401-01-01-34 CONN 36-F HDR SNGL RW WW 100 EA 18 1060 P00 12/31/10

JPLAPZ (CUT TO FIT). JP30{CUT TO FITY AND

403-000LF JUMPER FEN

STALL JUMPER JP30 FROM PIN 3 TO PIN 4.
IALE LOW PROFILE 300 EA 18 1070

[ ATy 121310




Parent Hem Parent Dasc

C(,\i'}'\{:ﬂﬂé?ﬂ

il of Materia

Balch Quantity Bubbla

Component Descripiton Cuantity Per UM SeqgNo Remarks

AE FOLLOWING LOCATIONS: JP1 PING 1.2 JP2 PING 1.2 JP30 PING 1,2 ON LOWER

HALF OF JP30

o OB VME

GA{GPE COMPAT) 1.00 EA

PROG DEV GAL16VE(RALTERE) 1.00 EA
J0-028, MARK AND AFFIX
PROG DEV GAL16VE(RAL16R4)

PROGRAM FOR

KETED GAL) USE LABEL

1.00 EA

1.00 EA

AN FOR 48

1.00 EA

SCHOTTREY LOW VOLT 2.00 EA

NOTE1 NOTE 1.00 EA

s

%)

2}

[l

FOR U2 (DOWNLOAD), USE LABEL 400-026, MARK AND AFFBC

o

{

M

==

Y

M

100

11100

UGG

1100

1213110

127310116

1213110

1213110

1230

1203110

1213110



Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




