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This guide describes how to operate the HP 59551A GPS
Measurements Synchronization Module and the HP 58503A GPS
Time and Frequency Reference Receiver via the RS-232C port(s).
The information in this guide applies to instruments having the
number prefix listed below, unless accompanied by a “Manual
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Certification

Hewlett-Packard Company
certifies that this product
met its published
specification at the time of
shipment from the factory.
Hewlett-Packard further
certifies that its calibration
measurements are
traceable to the United

States National Institute of

Standards and Technology
{formerly National Bureau
of Standards), to the extent
allowed by the Institute's
calibration facility, and to
the calibration facilities of
other International
Standards Organization
members.

Warranty

This Hewlett-Packard
instrument product is
warranted against defects
in material and
workmanship for a period
of one year from date of
shipment, During the
warranty period, Hewlett-
Packard Company will, at
its option, either repair or
replace products which
prove to be defective.

For detailed warranty
information, see back
matter.

Safety Considerations
General

This praduct and related
documentation must be
reviewed for
familiarization with this
safety markings and
instruetions before
operation.

Warning Symbols That
May Be Used In This
Book

Instruction manual
gymbol; the product will be
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instruction manual.

Indicates hazardous
voltages.

e

Indicates earth {ground)
terminal.
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Indicated terminal is
connected to chassis when
such connection is not
apparent.
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Indicates Alternating
current,

Indicates Direct current.

Safety Considerations
(contd)

WARNING
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MAY RESULT FROM
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WARNING. DO NOT
PROCEED BEYOND A
WARNING UNTIL THE
INDICATED CONDITIONS
ARE FULLY UNDERSTQOOD
AND MET.

CAUTION

Damage to equipment, or
incorrect measurement data,
may result from failure to
heed a caution. Bo not
proceed beyond a CAUTION
until the indicated
conditions are fully
understood and met,

Safety Earth Ground

An uninterruptible safety
earth ground must be
maintained from the mains
power source to the
product's ground cirenitry.

WARNING

ANY INTERRUPTION OF
THE PROTECTIVE
GROUNDING CONDUCTOR
(INSIDE OR QUTSIDE THE
PRODUCT'S CIRCUITRY) OR
DISCONNECTING THE
PROTECTIVE EARTH
TERMINAL WILL CAUSE A
POTENTIAL SHOCK
HAZARD THAT COULD
RESULTY IN PERSONAL
INJURY, {GROUNDING ONE
CONDUCTOR OF ATWO
CONDUCTOR OUTLET IS
NOT SUFFICIENT
PROTECTION.} WHENEVER
T IS LIKELY THAT THE
PROTECTION HAS BEEN
IMPAIRED, THE PRODUCT
MUST BE MADE
INOPERATIVE AND BE
SECURED AGAINST ANY
UNINTENDED OPERATION.

For additional safety and
acoustic noise information,
see back matter.
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In This Guide

Chapter 1, “Front and Rear Panels at a Glance,” provides
overview of the Receiver’s indicators, inputs, and outputs.

Chapter 2, “Serial Interface Capabilities,” provides RS-232 serial
interface port connection and configuration instructions.

Chapter 3, “Visual User Interface,” which is subtitled “Using the
Receiver and Status Screen,” provides information on how to use the
Receiver Status screen and the HP SatStat program. An illustrated
foldout of the Receiver Status screen, which is a comprehensive
summary of key operation conditions and settings, is provided at the
end of this chapter.

Chapter 4,“Command Quick Reference,” is a quick reference that
summarizes the Receiver commands. The commands are presented or
grouped by their functions. A foldout sheet that presents all of the
commands on one side (Receiver Commands at a Glance) and
illustrates the status reporting system on the other side (Status
Reporting System at a Glance) is provided at the end of this chapter.

Chapter 5, “Command Reference,” provides a description of each
command that can be used to operate the HP GPS Receiver. The
commands are grouped by functions. The functions are grouped and
ordered the same as they are in Chapter 4, “Command Quick
Reference,” and on the foldout “Receiver Commands at a Glance.” A
comprehensive discussion on how you can monitor and control alarm
conditions using the status registers is also provided in this chapter.

Appendix A, “Error Messages,” lists all error messages the Receiver
could generate along with descriptions of possible causes for the
erTors.

Appendix B, “Command Syntax and Style,” provides an overview of
the Standard Commands for Programming Instrument (SCPI) syntax
and style to help you program the Receiver.

Appendix C, “Receiver Firmware Installation,” provides a
procedure for downloading new firmware to the HP GPS Receiver.

Command Index, lists all of the commands alphabetically and
provides page references.

General Index
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Front and Rear Panels at a Glance
HP 59551A Front Panel at a Glance

HP 59551A Front Panel at a Glance

'y Y

HEWLETT S59551A
PACKARD GPS MEASUREMENTS SYNCHRONIZATION MODULE

Power GPS Lack  Holdaver Alarm PORT 2
Q o o G
7
Picy

1 2 3 4 5
1 When the Power indicator is illuminated, it 4 When the Alarm indicator is illuminated, it
indicates that the proper input power is indicates that the Module has detected a
supplied to the Module. condition that requires attention.

2 When the GPS Lock indicator isilluminated, 5 PORT 2 RS-232C serial interface port for
it indicates that the Module is tracking local control, monitoring, and retrieving of the
satellites and has phase-locked its internal Module’s memory data.
reference to the reference provided by GPS.

3 When the Holdover indicator is illuminated, it
indicates that the Module is not phase-locking
its internal reference to the reference provided
by GPS. Typically, this would happen due to
loss of satellite tracking. The internal reference
oseillator will determine the accuracy of the
1 PPS signal when the Module is operating in
holdover. (See specification for Accuracy in
Holdover in Chapter 3,“HP 59551A
Specifications,” in the Getting Started guide.)
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Front and Rear Panels at a Glance
HP 59551 A Rear Panel at a Glance

HP 59551A Rear Panel at a Glance

HErEemuy | ENERE
-~ TIAE TAG INPUTS ~

A

1 1 PPS connector for outputting a 5 Alarm BITE (Built-In Test Equipment)
continuous 1 Pulse Per Second signal. relay for external devices (such as red light,
bell, or horn) to indicate that the Module
- 2 Programmable Pulse cutput has detected an internal condition that
connector for outputting pulses at requires attention. The relay opens and
user-specified time/period. closes with the Alarm indicator.

3 IRIG-B output for outputting formatted 6 N-type (female) ANTENNA connector.
time-code signals. {This signal is used for

general purpose time distribution and L
magnetic tape annotation applications 7 PORT 1 RS-232C serial interface port for

requiring the time of year.) remote control, monitoring, and refrieving
of the Module’s memory data and
upgrading Module software.

4 Time tag input connectors for 8 Power input jack.
time stamping TTL conditioned signals.




Front and Rear Paneis at a Glance
HP 58503A Front Panel at a Glance

HP 58503A Front Panel at a Glance

’”

HEWLETT S8B503A

o o O Q

PACKARD  GPS TIME AND FREQUENCY REFERENCE RECEIVER

Power GPSiock  Holdover Alarm

1 When the Power indicator is lit, it
indicates that the proper input power is
supplied to the Receiver.

2 When the GPS Lock indicator is lit, it
indicates that the Receiver is tracking
satellites and has phage-locked its internal

reference to the reference provided by
GPS.

3 When the Holdover indicator is lit, it

indicates that the Receiver is not phase-locking
its internal reference to the reference provided by
GPS. Typically, this would happen due to loss of
satellite tracking. The internal reference
oscillator will determine the accuracy of the

1 PPS signal and the 10 MHz reference output

when the Receiver is operating in holdover. (See
specification for Accuracy in Holdover in
Chapter 4, “HP 58503A Specifications,” in the
Getting Started guide.)

When the Alarm indicator is lit, it indicates
that the Receiver has detected a condition that
requires attention,
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Front and Rear Panels at a Glance
HP 58503A Rear Panel at a Glance

HP 58503A Rear Panel at a Glance

AR

5 POUER A

‘Oawnc’
Zouvnc‘

50 VA MAX

1 1 PPS connector for outputting a
continuous 1 Pulse Per Second signal.

2 Alarm output for external devices
{such as red light, bell, or horn) to
indicate that the Receiver has detected
an internal condition that requires
attention. This output goes on and off
with the Alarm indicator.

3 10 MHz OUT output for user-specific
applications.

4 N-ype (female) ANTENNA connector.

5 PORT 1 BS-232C serial interface
port for remote control, monitoring, and
downloading of the Receiver's memory
data and upgrading Receiver software.

6 Power input jack.




Front and Rear Panels at a Glance
HP 58503A Rear Panetl at a Glance

1-6



Serial Interface Capabilities



Serial Interface Capabilities
Chapter Contents

Chapter Contents

This chapter describes how to operate the HP 59551A GPS
Measurements Synchronization Module and the HP 58503A GPS
Time and Frequency Reference Receiver via the RS-232C serial
interface port. Hardware connections and configuration are discussed.

This chapter is organized as follows:

e About the BRS-232C Serial Port(s) page 2-2
~PORT 1 Rear-Panel RS-232C Serial Interface
Port page 2-3
—~PORT 2 Front-Panel RS-232C Serial Interface
Port (HP 59551A Only) page 2-4
« Connecting a Computer or Modem page 2-5

— To Connect the HP 59551A to a Palmtop
Computer Via the Front-Panel DB-9 Serial Port  page 2-5

—To Connect the HP 59551A to a Palmtop
Computer Via the Rear-Panel DB-25 Serial Port page 2-6

— To Connect the HP 59551A to a PC or Modem
Via the Rear-Panel DB-25 Serial Port page 2-7

—To Connect the HP 59551A to a Laptop
Computer Via the Front-Panel DB-9 Serial Port page 2-8

e Configuring the R5-232C Port(s) page 2-10
— If You Need To Make Changes to the Serial Port
Settings page 2-11

— If Changes Have Already Been Made to the
Serial Port Settings page 2-12




Serial interface Capabilities
Abeut the RS-232C Serial Port(s)

NOTE

About the RS-232C Serial Port(s)

The HP 59551A has separate rear-panel (PORT 1) and front-panel
(PORT 2) RS-232C serial interface ports.

The HP 58503A has only a rear-panel (PORT 1) RS-232C serial
interface port.

The rear-panel (PORT 1) RS-232C serial interface port is the only
port which can be used to upgrade the Receiver firmware; therefore, it
is referred to as the PRIMARY port. The HP 59551A ’s front-panel
(PORT 2) RS-232C serial interface port is referred to as the
SECONDARY port because it cannot be used to upgrade the Receiver
firmware. The operation and configuration of these ports are
described in the following paragraphs. More information is provided
in the sections titled “Connecting a Computer or Modem” and
“Configuring the RS-232C Port(s)” in this chapter on pages 2-5 and
2-10, respectively.

Either port allows you full communication with the Receiver. This can
be done by connecting any computer with an RS-232C serial interface
and suitable terminal emulation software, then sending the correct
commands for transmitting or retrieving data.

PORT 1 Rear-Panel

This 25-pin female subminiature D (DB-25) connector (PORT 1)
RS-232C Serial Interface Port, located on the rear panel.

The pins used for PORT 1 RS-232C communication are described in
Table 2-1.

HP reserves the right to impose signals on other pins; therefore, your
connection should be restricted to the pins described in Table 2-1.

2-3



Serial Interface Capabilities
About the RS-232C Serial Port(s)

Table 2-1. PORT 1 Rear-Panel RS-232C Serial Port Connections

*Pin Input/Output Description

Number
2 Cutput Trangmit Data (TxD). GP'S Receiver output.
3 Input Receive Data (RxD). GPS Receiver input.
7 —— Signal Ground (SG)

NOTE

Refer to the sections titled “Connecting a Computer or Modem” in this
chapter, on page 2-5, for wiring diagrams and more information on
the RS-232C interface cables.

PORT 2 Front-Panel RS-232C Serial Port (HIP 59551A
Only)

This 9-pin female subminiature D (DB-9) connector (PORT 2)
RS-232C Serial Interface Port, located on the front panel.

The pins used for PORT 2 RS-232C communication are described in
Table 2-2.

HP reserves the right to impose signals on other pins; therefore, your
connection should be restricted to the pins described in Table 2-2.

Table 2-2, PORT 2 Front-Panel RS-232C Serial Port Connections
(HP 59551A Only)

*Pin Input/Output Description

Number
2 Input Receive Data (RxD). GPS Receiver input.
3 Output Transmit Data (TxD). GPS Receiver output.
5 B Signal Ground (SG)

Refer to the sections titled “Connecting a Computer or Modem” in this
chapter, on page 2-5, for wiring diagrams and more information on
the RS-232C interface cables.

2-4




Serial Interface Capabilities
Connecting a Computer or Modem

CAUTION

Connecting a Computer or Modem

To connect the HP GPS Receiver to a computer or modem, you must
have the proper interface cable. Most computers are DTE (Data
Terminal Equipment) devices. Since the Receiver is also a DTE
device, you must use a DTE-to-DTE interface cable when connecting
to a computer. These cables are also called “null-modem”,
“modem-eliminator”, or “crossover” cables.

Most modems are DCE (Digital Communication Equipment) devices;
thus, you must use a DTE-to-DCE interface cable.

The interface cable must also have the proper connector on each end
and the internal wiring must be correct. Connectors typically have

9 pins (DB-9 connector) or 25 pins (DB-25 connector) with a “male” or
“female” pin configuration. A male connector has pins inside the

connector shell and a female connector has holes inside the connector
shell.

To simplify interface cable selections, the following sections
tells you which HP cables to use.

To Connect th.e HP 59551A to a Palmtop Computer
Via the Front-Panel DB-9 Serial Port

Use the 9-pin (f) to miniature 10-pin (f) RS-232C interface cable,
supplied for the HP 200LX Palmtop computer, and a
“straight-through” type of 9-pin male-to-male adapter o connect the
HP 59551A Module’s front-panel PORT 2 DB-9 female connector to a
palmtop computer as shown in Figure 2-1A. (Note: this cable is
supplied in the HP F1021B Pahntop Connectivity Pack.)

DO NOT use the 9-pin male-to-male connector that is provided in the
HP F1021B Palmtop Connectivity Pack as it will not work with the
HP 59551A. Make sure you use a straight-through adapter.

The 9-pin male-to-male adapter should be wired as shown in
Figure 2-5. Pins 2, 8, and 5 should be straight-through pin connections
(no crossover pins).




Serial Interface Capabilities
Connecting a Computer or Modem

HP 59551A

PRSI s rmcemsresmon sz

F1015-80002
EI oo

HP Paimtop
Computer

B} |

Figure 2-1A. Connecting the HP 59551A to a Paimtop Computer via
the Front-Panel DB-9 Port

To Connect the HP 59551A to a Palmtop Computer
Via the Rear-Panel DB-25 Serial Port

Use the interface cable (F1015-80002) and the 9-pin male to 25-pin
male adapter (6181-6640) that are supplied in the HP F1021B
Palmtop Connectivity Pack to connect the HP 59551A Module’s
rear-panel PORT 1 DB-25 female connector to a palmtop computer as
shown in Figure 2-1B.

HP GFPS Receiver
(Rear view)

e F1015-80002

006006

-

5181-6640
Adapter

HP Paimtop
Computer

Figure 2-1B. Connecting the HP 59551A to a Paimtop Computer via
the Rear-Panel DB-25 Port




Serial Interface Capabilities
Connecting a Computer or Modem

To Connect the HP GPS Receiver to a PC, Laptop, or
Modem Via the Rear-Panel DB-25 Serial Port

Connecting to the Personal Computer (PC)

Use an HP 24542G interface cable to connect the Receiver’s
rear-panel PORT 1 DB-25 female connector to a PC or laptop as
shown in Figure 2-2.

HP GPS Receiver HP Persconal

{Rear view) _ Computer or Laptop
eboodel

am <€ B

HP 24542G

Figure 2-2. Connecting the HP GPS Receiver to a Computer

Connecting to a Modem

Use an HP 40242M interface cable to connect the Receiver’s
rear-panel PORT 1 DB-25 female connector to a modem, which is a

DCE (Digital Communication Equipment) device, as shown in
Figure 2-3.

2-7



CAUTION

Serial Interface Capabilities
Connecting a Computer or Modem

HP GPS Receiver
{Rear view}

F

Modem setto Telephone
HP 40242M Auto-Answer Line

Figure 2-3. Connecting the HP GPS Receiver to a Modem

To Connect the HP 59551A to a Laptop Computer Via
the Front-Panel DB-9 Serial Port

Use the 9-pin (f) to miniature 9-pin (f) RS-232C interface cable
supplied for the HP OmniBook 300 or Laptop computer, and a
“straight-through” type of 9-pin male-to-male adapter to connect the
HP 59551A Module’s front-panel PORT 2 DB-9 female connector to a
laptop computer as shown in Figure 2-4

DO NOT use the 9-pin male-to-male adapter that is provided in the
HP F1021B Palmtop Connectivity Pack as it will not work with the
HP 59551A. Make sure you use a straight-through adapter.

The 9-pin male-to-male adapter should be wired as shown in
Figure 2-5. Pins 2, 3, and 5 should be straight-through pin connections
(no crossover of pins).

HP 59551A

HP 24542U

R S st e

%
‘

HP Omni Book 300
or Laptop Computer

Figure 2-4. Connecting the HP 58551A to Laptop Computer

2-8



Serial Interface Capabilities
Connecting a Computer or Modem

If you choose to make your own cable, see figures 2-5 and 2-6.

Figures 2-5 and 2-6 illustrate the HP 245421 cable (9-pin female to
9-pin female connectors) and the HP 24542G cable (25-pin male to
9-pin female connectors), respectively. Each of these cables are
null-modem cables. Note that pins 2 and 3 of the HP 24542G 25-pin
(male) to 9-pin (female) cable, shown in Figure 2-6, DO NOT cross;
nevertheless, this cable is a null-modem cable.

T Daiai 1I?ata
ermina erminal
Equipment HP 2454244 Equipment
PG interface cable Adarter instrument
RS-232 (9-pin) P BS-232 (3-pin}
1 1 1 1
PG input = RXD 2 e 2 2 2 RXD - Instrument input
PC output —»= TXD 3 3 3 3 TXD & instrument output
4 4 4 4
GND 5 5 5 g GND
8 8 8
7 7 7 7
7 1| ’
9 9 g g
DB%  DBg DBS DBS DBS DB9
Male Female Female Male Male Female
Figure 2-5. DB-9 to DB-9 Serial Connection
Data Data
Terminai Terminal
Equiprnent HP 24542G Equiprnent
PC Interface cable Instrument
AS-232 (9-pin) RS-232 {25-pin)
1 2 TXD - Instrument output
PC input —» RXD 2 % 3 | | RXD = Instrument input
PC ouiput —» TXD 3 g
4
sho| |8 ——— ¢
6 — 7 GND
7 8
8 20
g
DBY  DB9 DBR25 DB25
Male Female Male Female

Figure 2-6. DB-25 to DB-9 Serial Connection
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Serial Interface Capabilities
Configuring the RS-232C Porl(s)

Configuring the RS-232C Port(s)

The HP 59551A has separate rear-panel (PORT 1) and front-panel
(PORT 2) RS-232C serial interface ports.

The HP 58503A has one RS-232C serial interface port (PORT 1) on
the rear panel.

Software pacing, baud rate, parity, data bits, and stop bits
parameters for each port are user-selectable and independent of the
configuration of the other.

Tables 2-3 and 2-4 list the configuration factory-default values for
PORT 1 and PORT 2, respectively.

Table 2-3. PORT 1 Configuration Factory-Default Values

Parameter Default Possible Choices
Software Pacing NONE XON or NONE

Baud Rate 9600 1260, 2400, 9600, or 19260
Parity NONE EVEN, ODD, or NONE
Data Bits 8 Tor8

Stops Bits 1 Tor2

Full Duplex ON ON or OFF

Table 2-4. PORT 2 Configuration Factory-Default Values
(HP 59551A Only)

Parameter Default Possible Choices
Software Pacing NONE XON or NONE
Baud Rate 9600 1200, 2400, 9600, or 19200
Parity NONE EVEN, ODD, or NONE
Data Bits 8 Fixed at 7 when parity is even or
odd.
Fixed at 8 when parity is none.
Stops Bits 1 Fixed (no choices available)
Full Duplex ON ON or OFF

2-10



CAUTION

NOTE

Serial Interface Capabilities
Confiiguring the RS-232C Pori(s)

Procedures for configuring the RS-232C ports are provided in the
following paragraphs.

If You Need To Make Changes to the Serial Port
Settings

If you change the serial port settings, your changes will be
stored in the Receiver. Cycling power will not reset to factory
defaults. Therefore, if you make a change, it is recommended
that you record the settings and keep the record with the
Receiver.

If you need to change the serial port settings, for example, to set
up for a different computer, use the guidelines given in this
section.

Serial port settings are changed by issuing commands.

It is recommended that you issue a single compound command which
simultaneously sets all the serial port parameters. Then connect the
other computer and begin using the instrument with the new settings.

If you choose to set parameters one at a time, you will make the
procedure more difficult. That is, with each change, the instrument
will be updated, but your computer will retain its original settings. At
each step, you will have stopped serial communications and be forced
to modify your PC settings to match the Receiver in order to continue.
It is recommended that you make all changes in a single compound
command, verify the changes, and record all parameters.

Configuring PORT 1

Complete configuration of PORT 1 requires that you set five
parameters. The command line sent in the following example would
set the RS-232C port pacing to XON, baud rate to 2400, parity to
EVEN, data bits to 7, and stop bits to 2. This command line must be
transmitted on PORT 1.

SYST:COMM:SER:PACE XON; BAUD 2400; PARITY EVEN; BITS 7; SBITS 2
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Configuring PORT 2 (HP 59551A Only)

Complete configuration of PORT 2 requires that you set three
parameters. The command line sent in the following example would
set the RS-232C port pacing to XON, baud rate to 2400, and parity to
EVEN. This command line must be transmitted on PORT 2.

SYST:COMM:SER2:PACE XON; BAUD 2400; PARITY EVEN

If Changes Have Already Been Made to the Serial
Port Settings

If you connect your PC, press Return, and do not get a scpi> prompt
back from the Receiver, your Receiver’s serial communication settings
may have been modified. You need to systematically step through the
data communication settings on your PC until your PC matches the
Receiver. The Receiver cannot communicate its settings until this
process is complete.

Iterate until you are able to verify that settings on your PC match the
Receiver.

When you are successful, you will have restored full RS-232C
communications, enabling you to query the Receiver’s communication
settings. Once you establish communications with one serial port, you
can query the Receiver for settings of either port.

Issue the following queries to either serial port to verify PORT 1's
configuration.

SYST:COMM:SER:PACE?
SYST:COMM:SER:BAUD?
SYST:COMM:SER:PARITY?
SYST:COMM:SER:BITS?
SYST:COMM:SER:SBITS?

Issue the following queries to either serial port to verify PORT 2’s
configuration.

SYST:COMM:SER2:PACE?
SYST:COMM:SER2:BAUD?
SYST:COMM:SER2:PARITY?
SYST.COMM:SER2:BITS?
SYST:COMM.SER2:SBITS?
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Chapter Contents

Chapter Contents

This chapter is organized as follows:

¢ Overview of the Visual User Interface page 3-8
s Setting Up the HP GPS Receiver page 3-4
—To Connect Antenna System to the Receiver page 3-4
— To Connect PC to the Receiver page 3-5
- To Power Up the Receiver page 3-7
¢ Accessing the Receiver Status Screen
{the Visual User Interface) page 3-8
— To Access the Manually Operated Receiver
Status Screen page 3-7
— To Install the Automated HP SatStat Program
for Continual Status Updates page 3-9

—To Operate the Automated HP SatStat Program page 3-10

o« Using and Reading the Receiver Status Screen page 3-11
— Tutorial on Using the Status Screen to Interface

With the Receiver page 3-11

— Demonstration of Holdover Operation page 3-16

» The Receiver Status Screen at a Glance (foldout) page 3-19
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Overview of the Visual User Interface

The combination of the PC and the HP GPS Receiver yields a visual
user interface called the Receiver Status Screen that lets the user see
what the Receiver is doing and how it is progressing towards tracking
satellites to eventually lock to the GPS signal.

When connected to a properly configured PC, the Receiver Status
Screen can be accessed. There are two ways to access and use the
Receiver Status Screen:

s By installing a commercially available terminal emulation
program, and manually sending the :SYSTEM:STATUS? query.

+ By installing the HP SatStat program for continual status screen
updates.
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NOTE

Setting Up the HP GPS Receiver

To Connect Antenna System to the Receiver

Connect the antenna system to the rear-panel ANTENNA Type-N
connector of the Receiver as described in the instructions given in the
subsection titled “T'o Assemble and Install the Antenna System” in
Chapter 1 of the Getting Started guide.

Do not apply power to the Receiver unless a fully operational antenna
system is connected to the rear-panel ANTENNA input connector.
Power applied with no antenna input or a non-functioning antennag
will initiate an extended search process that may increase time to
reach GPS lock. You can halt the extended search by cycling the
Recetver power (you may need to leave power off for greater than five
seconds).

To Connect PC to the Receiver

Although this isn’t necessary for the Receiver to attain GPS lock,
connect the HP GPS Receiver to the serial port of a PC via the
Receiver’s rear-panel PORT 1 RS-232C port to observe the progress
of the Receiver. Use an HP 24542G interface cable as shown in
Figure 3-1.

HP GPS Receiver HP Personal
{Rear view) Computer

;5@

WA 2t = oo e e e et e

;ﬁ

HP 24542G

Figure 3-1. Connecting the HP GPS Receiver to a Computer
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Turn the PC on.

You will need to run a terminal emulation or telecommunication
program on your PC in order to communicate via the BS-232C serial
port. Most PCs contain a terminal emulation program, especially PCs
equipped with Windows. If your PC does not contain a
telecommunication program, purchase one of the following programs:
PROCOMM PLUS (DATASTORM Technologies, Inc.®), PROCOMM
PLUS for Windows, Cross Talk (Hayes®), or any other terminal
emulation program. (Note: HP is not endorsing any of these
products.)

If you are using a Windows-based PC, perform procedure in the
subsection titled “To Configure Terminal Communications for
Windows-based PC ” on page 3-5.

If you are using a DOS-based PC (no Windows application), perform
procedure in the subsection titled “To Configure Terminal
Communications for DOS-based PC (No Windows)” on page 3-6.

To Configure Terminal Communications for Windows-based PC
Select or double click on the Terminal icon (a picture of a PC with a
telephone in front of it) in the Accessories window.

Select Settings, then choose Communications.

A dialog box is displayed that allows you to configure your PC.

Set the RS-232C port of your PC to match the following default
values:

Pace: NONE
Baud Rate: 9600
Parity: NONE
Data Bits: 8

Stops Bits: 1
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The RS-232C port configurations of the Receiver and the PC must be
the same for communications between the two. Thus, for this
power-up procedure, set your PC to match the default values listed
above if this Receiver is being powered up for the first time from the
factory.

If the default values have been changed, as would be indicated by an
error generation or no scpi> prompt displayed after pressing Return
(or Enter) on your PC, then refer to the subsection titled “If Changes
Have Already Been Made to the Serial Port Settings” in Chapter 2 of
this guide for more information.

Do not apply power to the Receiver unless a fully operational antenna
system is connected to the rear-panel ANTENNA input connector.
Power applied with no antenna input or a non-functioning antenna
will initiate an extended search process that may increase time to
reach GPS lock. You can halt the extended search by cycling the
Receiver power (you may need to leave power off for greater than five
seconds).

In the Communications dialog box, be sure to select the appropriate
port or connector (COM2, for example).

Next, perform the power-up procedure described in the subsections
titled “To Power Up the Receiver.”

To Configure Terminal Communications for DOS-based PC (No
Windows)

Make sure you have a DOS telecommunication program such as
PROCOMM PLUS and refer to a DOS reference guide for the proper
command to send. Hint: send MODE COM2:9600, N,8,1 or MODE
COM2:BAUD=9600, PARITY=NONE, DATA=8,STOP=1,

Next, perform the power-up procedure described in the following
subsection.
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To Power Up the Receiver

1 Apply the proper power source to the rear-panel Power input jack of
the Receiver. (See the appropriate subsection titled “To Assemble the
DC Power Connector” or “To Connect AC Power” in Chapter 1 of the
Getting Started guide.

The following sequence of events occurs after power is applied to the
Receiver.

a. Only the front-panel Power indicator lights.

b. After a moment, the Receiver runs through its self-test diagnostics
as indicated by the flashing front-panel indicators.

c. After the self test is completed, just the Power indicator remains
illuminated, and the scpi> prompt is displayed on the screen of the
PC. (There could also be an E xxx> prompt if a pre-existing error
has occurred.)

If the Alarm indicator lights, a failure may have occurred during
the self test. Refer to the section titled “Operating Status” in
Chapter 5, “Command Reference,” of the Operating and
Programming guide for a complete description of the Alarm
capability.

d. The Receiver begins to search the sky for all available satellifes.
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Accessing the Receiver Status Screen (the
Visual User Interface)

Overview of the Visual User Interface

The combination of the PC and the HP GPS Receiver yields a visual
user interface called the Receiver Status Screen that lets the user see
what the Receiver is doing and how it is progressing towards tracking
satellites to eventually lock to the GPS signal.

When connected to a properly configured PC, the Receiver Status
Screen can be accessed. There are two ways to access and use the
Receiver Status Screen:

« By installing a commercially available terminal emulation
program, and manually sending the :SYSTEM:STATUS? query.

« By installing the HP SatStat Windows program for continual
status screen updates.

To Access the Manually Operated Receiver Status
Screen

From the computer keyhoard, type
:SYSTEM:STATUS? and press Enter {or Return).

If no prompt or a corrupted prompt is displayed, then refer to the
subsection titled “If Changes Have Already Been Made to the Serial
Port Settings” in Chapter 2 of this guide for more information.

The computer displays the status screen as shown in the sample
status screen in Figure 3-2.

(Note that you must re-enter the SYSTEM:STATUS? command each
time you want an updated status screen.)

See the section titled “Using and Reading the Receiver Status Screen”
on page 3-11 of this guide for a description of how to use and read the
satellite acquisition information displayed in the status screen.
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SYNCHRONTIZATICN

SmartClock Mode

»> Locked to GPS:

[ Outputs Valid/Reduced Accuracy ]
Reference Dutputs
TFOM [ FFOM 1

Recovery 1PPE TI +71 ns relative to GPS
Holdover HOLD THR 1.000 us
Power-up Holdover Uncertainty
Predict --
0 0 N ) [GPS 1PPS Valid]
Satellite Status Time
Tracking: 5 Not Tracking: 4 urc L7:56:44 31 Jan 1996

PRN Bl Az 85 PRN El Az GPS 1PPS Svnchronized to UTC

2 70 337 134 9 11 282 ANT DLY 0 ns

7 46 188 117 16 24 243 Position

15 33 82 654 *26 Acg. . MODE Survey: 1.2% complete
18 28 113 29 33 - ---
22 65 91 128 AVG LAT N 37:19:34.746

AVG LON W 121:59:50.502

ELEYV MASK 10 deg *attempting to track AVG HGT +34.,14 m (MSL)
HEALTH MONITOR - . - o i i i it o it ma e s m s m s r s r r s mmmm s me s mmeamemr e ee [ OR 1]

Self Test: OK Int Pwr: OK Oven Pwr: OK OCX0: OK EFC: OK GPS Rov: OK

Figure 3-2. Sample Status Screen

To Install the Automated HP SatStat Program for
Continual Status Updates

This Windows program provides, among other things, continual
status updates of the Receiver Status Sereen. Your PC must have
Windows installed to operate the program. The program is easy to
install and operate.

Insert the HP SatStat disk in drive A.

From the File menu in either the Program Manager or File Manager,
choose Run.

Type a:setup, and click OK or press Enter (Return). The SatStat
Setup screen will appear, and installation will proceed.

Once the program is installed, you can start it by double-clicking the
HP SatStat icon that was created during the installation.

You should establish communication with the HP GPS Receiver. This
requires connection from a serial RS-232C port on your PC to the

HP GPS Receiver’s serial port (a 25-pin RS-232C connection).
Assuming you've got the cable attached to make this connection, you
may want to check the settings.
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a. Select CommPort, then choose Settings.

The Communication Settings dialog box is displayed. Unless
someone has reprogrammed the CommPort settings on the HP
GPS Receiver, these settings are probably OK. The one setting
that ts likely to need changing is the Com Port. The application
defaults it to Com1, but the serial port on your PC may be assigned
to a different Com Port. Select the appropriate setting. If you are
unsure, Coml will be your best bet (worst case, you can cycle
through all of them until it works).

b. If you made any changes on this Settings form, select OK,
otherwise you can just Cancel.

To Operate the Automated HP SatStat Program
Select CommPort, then choose Port Open.

The main form of the Receiver Status Screen is displayed. The
program will send some commands to the HP GPS Receiver and then
the main form should begin to periodically update every few seconds.
If you are getting screen updates, proceed to the next step. Otherwise,
something is wrong with your CommPort settings or perhaps the
physical connection between your PC and the HP GPS Receiver.

If you need to control the Receiver or query for the status of a setting
of the Receiver, use the “Control & Query” form. To activate this form,
click anywhere on it. Select Control {or Query), then choose the type
of control (or query) you want. This will pull down a list of control (or
query) functions that you can choose from, and the corresponding
command will be displayed. To send the command, click on

Send Cmd. Hence, with the Control & Query form you can control the
Receiver without knowing the command or query.

More information about the Windows program is provided in the
“Getting Started” Help file.

Refer to the section titled “Using and Reading the Receiver Status
Screen” on page 3-11 for a tutorial and demonstration of what to lock
for when viewing the status screen.
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Using and Reading the Receiver Status
Screen

As mentioned earlier in this chapter, the Receiver Status Screen can
be accessed when the Receiver is connected to a properly configured
PC. There are two ways to access and use the Receiver Status Screen:

¢ By installing a commercially available terminal emulation
program, and manually sending the :SYSTEM:STATUS? query (see
pages 3-8 and 3-9).

» By installing the HP SatStat program for continual status screen
updates (see pages 3-9 and 3-10).

The following tutorial demonstrates how you can use the Receiver
Status Screen to observe Receiver operation. The tutorial uses the
manual :SYSTEM:STATUS?) method.

Tutorial on Using the Status Screen to Interface With
the Receiver

Type :SYSTEM:STATUS? at the scpi> prompt.

An initial power-up screen is displayed, which is similar to the
demonstration screen shown in Figure 3-3. The first data that you
should look at is in the SYNCHRONIZATION area of the screen. It is
telling you that it is in the Power-up state as indicated by the >>
marker. That is, the Receiver has just been put on line.
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Y NCHRON L A O L Lt it s e it et i ettt st et e n e [ Outputs Tmvalid 3
SmartClock Mode Reference Outputs
Locked TFOM 9 FFOM 3
RECOVery 153 I -
Holdover HOLD THR 1.000 us
>> Power-up:GPS acquisition Holdover Uncertainty e
Predict -—-
N N A Y 1) O [GPS 1PPS Invalid]
Satellite Status Time
Tracking: © Not Tracking: 6 ure 12:00:00(7] 01 JAN 1996

PRN El1 &A=z

GPS 1PPS Invalid:not tracking

FL e e ANT DLY 0 ns
¥ e e Position
G e MODE Survey: 0% complete
*14 e e Suspended: Track <4 sats
*Z2 = e INIT LAT N 0:00:00.000
*24 - -—- INIT LON W 0:00:00.000
ELEV MASK 10 deg “*attempting to track INIT HGT G m (MSL)
HEALTH MONITOR « « ot v v e v e te et e e e e m e et e e e e e et e e it e et e e e e aaa [ OK ]

Self Test: OK Int Pwr: 0K Oven

OCX0: CK  EFC: OK GPS Rew: OK

Figure 3-3. Receiver Status Screen at Powerup

The ACQUISITION area of the screen is telling you that no satellites
have been tracked. The identification numbers of several satellites
appear in the Not Tracking column. The asterisk next to the satellite
identification number, or pseudorandom noise code (PRN), indicates

the Receiver is attempting to track it.

The current time and date are shown in the Time quadrant of the
ACQUISITION area. The default power-up setting, indicated by [?], is
corrected when the first satellite is tracked. Since the Receiver is not
tracking any satellites, the GPS 1 PPS reference signal is invalid.

An accurate position is necessary to derive precise time from GPS.
The Position quadrant indicates that the Receiver is in survey mode,
which uses GPS to determine the position of the GPS antenna. This
process has not yet started, since position calculations can be
performed only while tracking four or more satellites. INIT LAT, INIT
LON, and INIT HGT are the initial estimate of the true position.
These coordinates are refined by the survey process. The Receiver
uses this position and the time-of-day to select satellites to track.
Therefore, you can reduce satellite acquisition time by specifying an
close approximation of position and time.
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Now, let’s send the :SYSTEM:STATUS? query again to see what kind of
progress the Receiver has made.

You can now see that the Receiver is tracking several satellites as
shown in Figure 3-4. The process of acquiring and tracking satellites
is described in the following paragraphs.

SYNCHRONI AT IO & . it ittt et et ee i an e [ outputs Valid/Reduced Accuracy ]
SmartClock Mode Reference Qutputs
>> Locked to GPE: stabilizing frequency TFCOM & FFOM 1
Recovery 1PPS TI +71 ns relative to GPS
Holdover HOLD THR 1.0800 us
Power-up Holdover Uncertainty
Predict --
N0 63201 1 0 10 O PPN [GPS 1PPS Valid]
Satellite Status Time
Tracking: 5 Not Tracking: 4 uTe 17:56:44 31 Jan 19%6
PEN EI Az 83 PRN E1 Az GPS 1PPS Synchronized to UTC
2 70 337 134 ¢ 11 292 ANT DLY { ns
7 46 188 117 16 24 243 Position
15 33 82 54 *26 Acq.. MODE Survey: 1.2% complete
19 28 113 29 3] me e
22 6% 91 128 AVG LAT N 37:19:34.746
AVG LON W 121:59:50,502
BELEV MASK 10 deg ‘*attempting to track AVG HGT +34.14 m  {MSL)
BEALTH MONI D OR it r ittt e it it res s st b me e mm e e st e nsn et aue ey [ CK 1}

gelf Test: CK Int Pwr: OK Oven Pwr: QK CCX0O: 0K EFC:; OK GPS Rcv: OK

Figure 3-4. Receiver Status Screen Displaying Initial Satellite
Acquisition

An asterisk (*) next to the PRN of a satellite in the Not Tracking
column indicates the Receiver is attempting to track it. The elevation
(ED) and azimuth (Az) angles of the satellite are indicated. Acq . or
Acg .. tell you that the Receiver is attempting to track that satellite.
One dot after the Acq indicator shows that the Receiver is attempting
to acquire its signal, and two dots indicate impending lock.
Eventually, you will see the satellite move from the Not Tracking
column, which shows the satellite PRN, the elevation angle of the
satellite in the sky (90° being zenith), the azimuth angle (number of
degrees bearing from true north), and the signal strength (S5). A good
signal strength is a number above 20, which would be efficient for the
Receiver to operate. Numbers below 20, suggest intermittent tracking
of the satellite or no tracking; check your antenna system should this
be the case.
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As indicated by the demonstration screen in Figure 3-4, the Receiver
is now surveying for position. It is tracking four satellites which is the
minimum number that must be tracked to determine postion. As you
can see, the Position MODE line indicates survey is 1.2% complete. A
complete survey would take two hours during which four satellites or
more are continuously tracked.

Also, you can see the initial (estimated) position has been replaced
with a computed position, which the Receiver continuous to refine
until it gets a very accurate position. The status screen indicates that
a computed position is being used by displaying the averaged latitude,
and longitude height (AVG LAT, AVG LON, and AVG HGT).

If the position were not precise, GPS timing information would be
inaccurate by an amount corresponding to the error in the computed
position, An error in the computed position of the antenna translates
into an error in the derived time and will compromise the Receiver’s
ability to be a timing source.

Let’s consider a case where four satellites are not visible at powerup
because of a poor antenna location, such as an “urban canyon”
(located between tall city buildings). If accurate position is known
from a Geodetic survey of that site, it can be programmed with the
position command, thereby bypassing the survey operation. This is
useful when four satellites cannot be tracked for an extended period of
time.

Let’s send the :SYSTEM:STATUS? query again to observe the current
status of the Receiver.

The updated demonstration status screen in Figure 3-5 indicates that
the position survey is now 5.4% complete. Thus, the survey task is
beginning to iterate toward an accurate position. In the Time
quadrant, the UTC time is now correct. The date is correct, and the
GPS reference signal is synchronized to UTC.
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SYNCHRONIZATION .. it i o et aaaenaes [ Outputs Valid/Reduced Accuracy |

SmartClock Mode Reference Qutputs

>> Locked to GPS: stabilizing frequency TFOM 4 FFOM 1
Recovery iIPPS Tl +20 ns relative to GPS
Holdover HOLD THR 1.000 us
Power-up Holdrover Uncertainty

ACQUISTTTION + vt v vt m c it m s e s rm s ae s s s s e e en e [GPS 1PPS Validl
Satellite Status Time
Tracking: 6 Not Tracking: 1 urc 18:47:07 31 Jan 1996
PRN El Az 88 PRN Fl Az GPS 1PP5 Synchronized to UTC

2 70 301 82 i6 13 258 ANT DLY 0 ns

7 35 186 71 Position

19 40 182 61 MODE Survey: 5.4% complete
22 71 60 84

26 19 317 54 AVEG LAT N 37:19:34.937

31 16 41 B2 AVE LON W 121:59%:50.457
ELEV MASK 1iC deg AVG HGT +B67.94 m (MSL}
HEALTH MONITOR - v ottt e e et et e ot m e e e me e e et naac e nnaaares [ OK ]

Self Test: OK Int Pwr: OK Oven Pwr: OK OCX0: OK EFC: OK GPS Rev: OK

Predict 432.0 us/initial 24 hrs

Figure 3-5. Receiver Status Screen Displaying Progress Towards
Steady-State Operation

In the SYNCHRONIZATION area, the >> marker is pointed at the
Locked to GPS line, indicating that the Receiver is locked to GPS and
stabilizing the frequency of its oscillator. This means that the
Receiver has phase-locked its oscillator to the 1 PPS reference signal
provided by GPS, but it is not at its final, or most stable, state. The
Receiver is locked and the front-panel GPS Lock LED is illuminated.

For users without the command interface (PC/Terminal emulator
connected to the Receiver), the illuminated GPS Lock LED is
probably the first indication that after powerup that the Receiver is
moving towards a stable state.

With the command interface and status screen, you can get more
detailed information. For example, you can read the reference outputs
quality indicators in the Reference Outputs area of the status sereen.
These are the Time Figure of Merit (TFOM) and

Frequency Figure of Merit (FFOM) indicators. As shown in

Figure 3-5, the TFOM is 4 and the FFOM is 1. These values will
eventually decrease towards the ultimate values that represent
steady-state performance. Refer to the subsection titled “Reference
Outputs,” in Chapter 2, “Features and Functions,” of the Getting
Started guide for more information about TFOM and FFOM.
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Also indicated is a prediction of the accuracy of the Receiver should it
go into holdover operation.

Demonstration of Holdover Operation

The Receiver typically reaches stable state 24 hours after powerup,
and it will learn best if its experiences no holdover in the first

24 hours. Therefore, the holdover demonstration in the following
paragraphs will compromise the Receiver’s ability fo learn the
characteristics of its internal reference oscillator. For the purpose of
education only, you will be shown how to initiate a holdover.

A user should never initiate holdover during the first 24 hours while
the Receiver is learning its internal oscillator characteristics. The
Receiver should maintain GPS lock during this time because it is
using the GPS signal to discipline the oscillator. It will learn what the
oscillator drift characteristics are relative to the GPS signal. It will
learn how the oscillator ages, and the software will learn how to
compensate for that aging.

Thus, it is recommended that the Receiver is always kept locked to
GPS during the first 24 hours.

For demonstration purposes, and since the Receiver has been powered
up for a while, let’s put the Receiver into holdover by simply removing
the antenna connection. (Note that holdover also can be manually
initiated by sending the SYNCHRONIZATION:HOLDOVER:INITIATE
command; however, for this demonstration, disconnect the antenna
cable.) The following will occur :

+ The front-panel Holdover LED will illuminate, and

¢ after sending the :SYSTEM:STATUS? query again, a screen similar
to Figure 3-6 should appear.

Let’s send the :SYSTEM:STATUS? query. Figure 3-6 should appear.
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SYNCHRONIZATION

SmartClock Mode
Locked to GPS

Recovery
»>> Holdover: GPS 1PPS invalid
Power-up
Heldover Duration: Om l4ds
ACQUISTITTION . ittt vttt s i s vt s st r s nas
Satellite Status
Tracking: © Not Tracking: 7
PRN E1 Az PRN El Az
*2 71 316 *31 12 29
*7 41 186
15 11 86
*19 35 107
*22 68 78
*26 23 314

ELEV MASK 10 deg
HEALTH MONITOR

S5elf Test:

*attempting to track

OK Int Pwr: OK Oven Pwr:

Receliver Status

[ Outputs Valid/Reduced Accuracy |
rReference Outputs
TFCOM 3

1PPS TI
HOLD THR 1.000 us

Holdover Uncertainty ———
Predict 432.0 us/initial 24 hrs
Present 1.0 us

FFOM 2

[GPS 1PES Invalid]

Time

ure 20:56:14 31 Jan 1996
GPs 1PPS  Inaccurate: not tracking
ANT DLY O ns

Position

MODE Survey: 71.1% complete
LAT N 37:19:32.472

LON W 121:59:51.784

HGT +42.19 m  {MSL}
.......................... [ OK ]
OCXO: OK EFC: OK GPS Rcov: 0K

Figure 3-6. Receiver Status Screen Displaying Holdover Operation

In the SYNCHRONIZATION area, you can see that the Receiver has
gone into holdover as indicated by >> marker that is pointing at the
Holdover line. The status screen indicates that the reason the
Receiver is in holdover is because the GPS 1 PPS reference signal is

invalid.

You would expect this since the antenna has been disconnected.

The status screen shows, instantaneously, loss of the GPS signal. As
you can see on the screen, all of the satellites in the Tracking column
moved into the Not Tracking column.

The status screen in Figure 3-6 shows that the Receiver has been in
holdover operation for 14 seconds.

If the Receiver HP SmartClock had had enough time to learn the
internal oscillator characteristics (24 hours), the Receiver status
screen would show that the Receiver went into holdover, and the

Receiver’s outputs were maintained during holdover by the
HP SmartClock.

When the GPS antenna is re-connected and the GPS signal has been
re-acquired, the Receiver has the ability to recover from holdover by
itself. The SYNCHRONIZATION area of the screen will show the >>
marker pointing at the Recovery line (and then eventually at the
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Locked to GPS line), the GPS Lock LED will illuminate, and the
screen will look similar to Figure 3-7.

mmmmmmmmmmmmmmm e RECELVEE SLALUS — o mom s s om s o m o o o e

SYNCHRONIZATTION . ... ... . oo on v e e

SmartClock Mode

>> Locked to GPS: Stabilizing fregquency

[ Cutputs Valid/Reduced Accuracy ]
Reference Gutputs
TFOM 3 FFOM 1

Recovery 1PPS TI +10.6 ng relative to GPS
Holdover HOLD THR 1.000 us
Power-up Holdover Uncertainty oo
Predict 432.0 us/initial 24 hrs
0 0 0 ) [GPS 1PPS Valid]
Sateliite Status Time
Tracking: 6 Not Tracking: 0 urc 20:59:28 31 Jan 19956

PRN El Az 58
2 71 317 80

GBS 1PPS Synchronized to UTC
ANT DLY © ns

7 34 185 73 Fosition

19 41 101 &4 MODE Survey: 71.4% complete
22 &7 80 87

26 24 312 55 LAT N 37:19:32.486
31 12 27 49 LON W 121:59:52.082
ELEV MASK 10 deg HGT +44.06 m (MSL}
HEALTH MONI T OR i i i i i i i i i e i i i et e ettt e s ee o taea st saaenosasnaencneaes [ OK 1}

Self Test: OK Int Pwy: OK Oven Pwr:

CCXO: OK  EFC: OK GPS Rev: CK

Figure 3-7. Receiver Status Screen Following Recovery from

Hoidover Operation

You can see the Receiver has recovered from holdover almost
immediately and it has returned to locked operation.
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Command Quick Reference
Chaptier Contents

Chapter Contents

This chapter is a quick reference that summarizes the HP GPS
Receiver commands which allow you to operate and program the

Receiver.

This chapter is organized as follows:

¢ An Infroduction to the HP GPS Receiver Commands

- SCPI Conformance Information
— Command Syntax Conventions

— Command Presentation

»  GPS Satellite Acquisition
— Facilitating Initial Tracking
- Establishing Position
— Selecting Satellites
- Compengating for Antenna Delay

- Monitoring Acquisition

s 1 PPS Reference Synchronization

— Meonitoring 1 PPS Synchronization

- Agsessing 1 PPS Quality

— Operating in Holdover

« Operating Status
- Receiver Operation at a Glance
- Reading the Error Queue

- Reading the Diagnostic Log

- Monitoring Status/Alarm Conditions

- Assessing Receiver Health

page 4-4

page 4-4

page 4-4

page 4-4

page 4-5
page 4-b
page 4-b
page 4-6
page 4-6
page 4-6

page 4-7
page 4-7
page 4-7
page 4-7

page 4-8
page 4-8
page 4-8
page 4-8
page 4-8
page 4-9
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Command Quick Reference

Chapter Contents
¢ System Time page 4-10
— Identifying Time of Next 1 PPS Reference Edge page 4-10
— Reading Current Time page 4-10
~ Applying Local Time Zone Offset page 4-10
— Defining the 1 PPS Reference Edge (HP 59551A Only) page 4-10
- Reading Leap Second Status page 4-10
e Programmable Pulse Output (HP 59551A Only) page 4-11
e FEvent Time Stamping (HP 59551A Only) page 4-12
— Defining the Time-stamped Edge page 4-12
— Clearing Time Stamp Memory page 4-12
— Reading Time Stamps page 4-12
- Processing Memory Overflows page 4-12
e Serial Interface Communication page 4-13
— Configuring I/0 Port 1 page 4-13
— Configuring I/O Port 2 (HP 59551A Only) page 4-13
— Recovering the Last Query Response page 4-13
e Receiver Initialization page 4-14
e Receiver Identification/Upgrade page 4-15
— Reading Product Identification page 4-15
— Installing Firmware via I/O Port 1 page 4-15

» Receiver Commands at a Glance/
Status Reporting System at a Glance (foldout) page 4-17




Command Quick Reference
An Introduction to HP GPS Receiver Commands

NOTE

An Introduction to HP GPS Receiver
Commands

SCPI Conformance Information

The SCPI commands used in the HP GPS Receiver are in conformance
with the SCPI Standard Version 19894.0.

Details of all the HP GPS Receiver commands can be found in
Chapter 5, “Command Reference,” of this guide.

Information on the SCPI commands format, syntax, parameter, and
response types is provided in Appendix B, “SCPI Syntax and Style,” of
this guide.

Command Syntax Conventions

POSition Means you MUST use either all the upper case
letters or the entire word. The lower case letters
are optional. For example, POS and POSITION
are both valid. However, POSI is not valid. (Note
POSition is used here as an example, but this
convention is true for all command keywords.)

In other words, the short form of the keywords is
shown in uppercase.

When you see quotation marks in the command’s parameter, you
must send the quotation marks with the command.

Command Presentation

The shaded commands listed in the following sections are the “basic”
(fundamental) or most commonly used commands. These commands
are essential for operating the Receiver; thus, a brief description of
each of these commands is included in this section. More complete
descriptions are provided in Chapter 5, “Command Reference.”

The non-shaded commands listed in this section are not fundamental
or not commonly used. These commands are used for one-time setup,
advanced, or specialized operation of the Receiver. Descriptions of
these commands are provided in Chapter 5 only.




Command Quick Reference
GPS Satellite Acquisition

‘fz'i
%

GPS Satellite Acquisition

The following commands are provided to faciliate initial GPS satellite
tracking, to establish accurate GPS antenna position, to select or ignore
satellites, to compensate for antenna cable delay, and to monitor the
acquisition.

Facilitating Initial Tracking
:GPS:INITiakDATE <four-digit year>, <month>, <day>
:GPS:INITial:POSition N or 8, <lalitude degree>,
<lafitude minute>,
<latitude second>,
E or W, <longitude degree>,
<longitude minute>,
<fongitude second>,
<height above mean sea level, in meters>
{GPS:INITial TIME <hours, <minute>, <second>

Establishing Position
GPS Posmon N orSf«cfat:tude degrsag

Spemﬁes the posiban of the GPS. anmnna.

GPS POSnt:on? : i
Re:ums fha current average posrbon of the GPS antenna o

GF’S POSmon ACTual? T
Returns the corent mszanraneous paeiﬂon of rhs GPS antanna e

:GPS:POSItion LAST

:GPS:POSition SURVey
:GPS:POSItion:HOLD:LAST?
:GPS:POSition:HOLD:STATe?
:GPS5:POSition:SURVey:PROGress?
:GPS:POSHtion:SURVey:STATe ONCE
:GPS:POSIition:SURVey:STATe?
:GPS:POSition:SURVey:STATe:POWerup ON or OFF
:GPS:POSHion:SURVey:STATe:POWerup?




Command Quick Reference
GPS Satellite Acquisition

Selecting Satellites
<select> = {GNore or INClLude

‘GPS:SATellite: TﬂACkmg EMANgie <degrees>
Sefs the GPS eievataon ma

Retumskstofsateﬂr:esrmgr;o}-e SR
:GPS:SATellite: TRACKing: INCLude <PF1’N> , <PAN>
:GPS:SATellite: TRACking:INCLude?

:GPS:SATellite: TRACKing: <select>:ALL
:GPS:SATellite: TRACKing: <select>:COUNt?
:GPS:SATellite: TRACKing: <select>:NONE
:GPS:S5ATellite: TRACking: <select>:STATe? <PRAN>

Compensatmg for Antenna Delay _

anmms rhe GPS an:enna dsfay valua in seoonds.

Monltormg Acquisltmn ‘

position. ---1;5-- S
(GPS:SATellite: TRACkmg COUNLt?
:GPS:SATellite:VISible:PREDicted: COUN?

¢ Basic command

4-6



Command Quick Reference
1 PPS Reference Synchronization

| SYNChromzatsqn TFOMent?

1 PPS Reference Synchronization

The following commands are provided to monitor the operating mode of the
reference oscillator, to determine the accuracy and stability of the reference
output signal{s), and to control the oscillator holdover process.

Monitoring 1 PPS Synchromzatlon

SYNChromzataon STATe?
‘Returns the Raceiver state,

:DIAGnostic:ROSCillator: EFControI RELatwe’?
LED:GPSLock?

A .ED:HOLDover?

Assessing 1 PPS Quahty

SYNChromzatton FFOMent’? R
Retums the Frequmcy ngurs of Msdt

S‘mChromzataon'HOLDovar'TUNCeﬁamty'PRED:cted”

Retums the -Time Figura of Marit,

:SYNChronization:TINTerval?

Returns the difference orﬁmmg anif: bem nhe HP SmartCiock 1 PPS and tha i
GPS 1 FPS signals.” -- e

:SYNChronization: HOLﬁover DURa’non’?
:SYNChronization:HOLDover:DURation: THResheld <seconds>
:SYNChronization:HOLDover:DURation: THReshold?
:SYNChronization:HOLDover:DURation: THReshold:EXCeeded?

Operating in Holdover

Initiating Manual Holdover
:SYNChronization:HOLDover:INiTiate

Recovering from Holdover

“SYNChronization;HOLDover:WA(Ting? -* -
Retumns prioritized reason why the Receiver is wafrmg to recover

:SYNChronization:HOLDover:RECovery:INITiate
‘8YNChronization:HOLPover:RECovery:LIMit:iGNore
:SYNChronization:IMMediate

Basic command

4-7
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Operating Status

-

R
U

~J

-

Operating Status

The folloewing commands are provided to obtain Receiver status information.
There are several ways to obtain Receiver status using commands. For
example, you can send a command to display the Receiver Status screen, to
read the error queue, and to read the diagnostic log. You can also send a
sequence of commands to read and control the status registers for alarm
generation.

Recelver Operatlon at a Glance

50u1puts a Miy fonnatred sratus screen
SYSTem: STATus: LENGth?

Reading the Error Queue

:8YSTem:ERRor? B S : S .
Returns the oldest errorin the En'of Queua and removes mat arror fmm #:e queve (ﬁmr i, ﬁfst ow)

Readmg the Dlagnostlc Log

DiAGnostIC‘LOG READ.ALL‘? :
Retums all of the most fecent diagnaanc Iog enrnas

:DIAGnostic:LOG:CLEar <current log size>
:DIAGnostic:LOG:COUNt?
:DIAGnostic:LOG:READ?

:DiAGnostic:L OG:READ? <entry numbers>

Monitoring Status/Alarm Conditions

Clearlng and Presett:ng Alarms

Clears tha evam‘ status rsgfsfers and arror quaue

:8TATus:PRESetALARM

Reading and Quahfy;ng AIarms

LED AI.ARm? 5
Rerums status of tront panef Aiarm LEE)

*SRE <bit mask>
*SRE?
*STR?

. Basiccommand -

4-8
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Operating Status

Reading and Qualifying Receiver Status

<register> = OPERation <register> = QUEStionable
<register> = OPERation:HARDware

<register> = OPERation;HOL Dover

<register> = OPERation:POWerup
STATus:<register-:CONDition?. "' . ..

Retims the Condition Status Regfster value S

STATus <reg:sfar> EVENt‘? 5
Retums the Event Status F!eg:ster va!ue

:STATus:<register>-ENABle <bit mask>
:8TATus: <register>:ENABle?

:STATus: <register>:NTRansition <bit mask>
:STATus: <register>:NTRansition?

:STATus: <register>:PTRansition <bit mask>
:STATus: <raegister>:PTRansition?

Reading and Qualifying Command Error Status
*ESE <bit mask>

*ESE?

*ESR?

Reporting Questionable Status
STATus:QUEStonable:CONDition:USER SET orClLEar
STATus:QUEStionable:EVENLUSER PTR or NTR

Assessnug Recelver Health

TST?. i

Exscutes an mremal semasz and fepc:rts the r&sufts

:DIAGnostic:LIFetime: COUNt?

:DIAGnostic: TEST? ALL or DISPlay or PROCessor or RAM or EEPROM or UART or
Q8P or FPGA oriNTerpolator orIREFerence or GPS or POWer

:DIAGnostic: TEST:RESult?

-+ Basi command




Command Quick Reference
System Time

System Time

The following commands are provided to allow you to monitor and control the
system date and time. These commands allow you access to a very accurate
system clock that provides both date and time, to customize the clock for a
local time zone, to identify the exact time, to identify the accumulated time
difference (in seconds) between the GPS and UTC timelines, and to monitor
leap second occurrences.

Identifying Time of Next I PPS Reference Edge

# PTiMe: TCODe” : : R
~-Returns timecode’ message 98& ro 20 ms prror 1o 1 PPS of indmared t:me

Reading Current Time
PTiMe:DATE? or BYSTem:DATE?
PTIMe:TIME?  or BYSTem:TIME?
PTIMe:TIME:STRing?

Applying Local Time Zone Offset
PTiMe‘-”{‘ZONe <hourss, <minutes> - -

PT%M TZONG"
Reﬂxmsmalocalﬂme one offs

Deflnmg the 1 PPS Reference Edge (HP 59551A Only}

:PTIMe:PPS:EDGE: RiSing or FALng :
Selects: me po!anry of the -1 PPS mame adge

‘PTIMe-PPS.EDGE?

Hstumsthepo!ar;fyofzf:ewpstm'edge e

Reading Leap Second Status

‘PTIMe: LEAPsecond :ACGumulated? : B '
Returns the' teap second differencs accwnlu!afed batwean GPS m'ne and UT C tfme sfnca me
begmnmgofGPS time.The time Units are seconds, - 0 T

PTiMe:LEAPsecond:DATE?
PTiMe:LEARsecond:DURation?
:PTiMe:LEAPsecond:STATe?

i Basic command

R: Accessible via rear-panet PORT 1.
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Programmabie Puise Output (HP 59551A Only)

am Programmable Pulse Output (HP 59551A
Only)

The following commands are provided to allow you to operate and control the
programmable pulse output of the HP 59551A GPS Receiver. The pulse
output, which is programmable by the user, can either generate a stream of
pulses at a specified start time and repetition interval, or can produce a
single pulse at a specified time and then stop.

PULSe GONTmuous PEHiOd <seconds>

Sezs the !?me whén a:he mdmdua ' !sa (or ﬁrs: pu!se of rhs puise saquence) islo be ganemred a: :

PGLSe STAFR TIME" i ' R
Retums: :the time when the md:wdua! L i.se ;’or f:rsr pulse of the p _Ise sequence) is gsnara:ed ar tha .
Programmable Pulse outpt. - 1 1 I U T :

4-11
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Event Time Stamping (HP 59551A Only)

Event Time Stamping (HP 59551A Only)

The following commands are provided to allow you to time-tag and record
events such as power surges and power outages. The time tagging input
feature allows you to use the Receiver with equipment which produce a TTL
edge when some important event happens in the base station. The Receiver
has three time tagging inputs which record the time of occurrence of TTL
edge(s).

Defining the Time-stamped Edge
<channel>= 1 o0r2 or3

:SENSe:TSTamp<channei>EDGE RiSing or FALLfng
So!acfs the pol&ﬂty of_ the 6dges. the Rsca:ver wilf timsstamp

‘SENSe:TSTamp<channel>EDGE? - G
Retums the polarity of the edges the Receiver wr’!f umsramp

Clearing Time Stamp Memory

"SENSe: DATA CLEa;_:_._- e T
Clears the.dala ir the measursment buﬁ'er for ali T‘ms Tag mpuzs

‘SENSe:DATA:CLEar "TSTamp 1" or"TSTamp 2" or"TSTamp 3"

Reading Time Stamps

‘SENSe:DATA? *TSTamp 1" or*TSTamp 2" or"TSTamp 3"~ . .
Retums the data: in the timestamp measuremeant buftertor the speciﬁed T:me Tag mput

:FORMat:DATA ASCii oriNTeger

:FORMat:DATA?

:SENSe:DATA:POINts?

:SENSe:DATAPOINTs? "TSTamp 1" or"1STamp 2" or "TSTamp 3"
:SENSe:DATA:TSTamp? "TSTamp 1" or"TSTamp 2" or"TSTamp 37, <entry number>

Processing Memory Overflow

SENSe:DATA:MEMory:OVERflow: COUNE?
:SENSe:DATA:MEMory;OVERflow:COUN!? "TSTamp 1" or "TSTamp 2" or "TSTamp 3"
:SENSe:DATA:MEMory:SAVE FIRST or LAST

:SENSe:DATA:MEMory:SAVE?

*asic offmari
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Serial interface Communication

Serial Interface Communication

The following commands are provided to allow you to configure the serial
interface port(s) for instrument communications.

Configuring I/O Port 1

R
R

SYSTem: COMMunicate?
‘SYSTem: COMMunicate:SERIall:BAUD 1200 or 2400 or 9600 or 19200

re (SYSTem:COMMunicate:SERiall:BAUD?

R

:SYSTem:COMMunicate:SERialt:BITS 7 or8

ar :8YSTem:COMMunicate:SERial1:BITS?

R

SYSTem:COMMunicate:SERial1:FDUPlex ON or OFF

R 8YSTem:COMMunicate:SERialt:FDUPlex?

R

:BYSTem:COMMunicate:SERial1:PACE XON or NONE

re SYSTem:COMMunicate:SERiall:PACE?

R

:8YSTem: COMMunicate:SERiall :PARity EVEN or ODD or NONE

rF :8YSTem:COMMunicate:SERiall:PARity?

f

BF

:SYSTem:COMMunicate:SERIial1:SBiTs 1 or2
BYSTem:COMMunicate:SERIial1:8BiTs?

Configuring O Port 2 (HP 59551A Only)

F

¥

:8YSTem:COMMunicate?
:SYSTem:COMMunicate:SERial2:BAUD 1200 or 2400 or 9600 or 19200

aF :SYSTem:COMMunicate:SERial2; BAUD?
RF :SYSTem:COMMunicate:SERial2;BITS?

F

:8YSTem: COMMunicate: SERial2: FDUPlex ON or OFF

rRF :8YSTem:COMMunicate:SERial2: FDUPlex?

F
R.F

¥

:SYSTem:COMMunicate:SERIal2:PACE XON or NONE
BYSTem:COMMunicate:SERial2:PACE?
:8YSTem:COMMunicate:SERial2:PARity EVEN or ODD or NONE or ONE

rF :3YSTem:COMMunicate:SERial2: PARity?
aF :8YSTem:COMMunicate:SERIai2:SBiTs?

R
:D

ecovering the Last Query Response
IAGnostic:QUERy:RESPonse?

Basic comhand

A: Accessible via Rear-pane! PORT 1.
F: Accessibie via Front-panst PORT 2 of the HP 58551A
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Receiver Initialization

%

L

Receiver Initialization

The following commands are provided to allow you to initialize or preset the
serial interface port{s) and the Receiver to their factory shipment values.

R :SYSTem:COMMunicate:SERial1:PRESet
:8YSTem:COMMunicate:SERial2:PRESet (HP 59551A Only)
:8SYSTem:PRESet

% Basit command

R: Accessible via Rear-panel PORT 1,

4-14
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Receiver Identification/Upgrade

{ | Receiver Identification/Upgrade

The commands provided in this section allow you to query the identification
of the Receiver, and to perform firmware upgrades in the field after you
obtain a new firmware disk.

Readmg Product Identlficatmn

*IDN?:. L
Ratumsmeﬁecewsandenrfﬁcaacn S

Installing Firmware via I/O Port 1
r "CLS

:DIAGnoestic: DOWNIoad <Motorola S-record>
:DIAGnoestic:ERASe

‘DIAGnhostic:ERASe?

:8YSTem:ERRor?

:8YSTem:LANGuage "INSTALL" or "PRIMARY"
:5YSTem:LANGuage?

s S+ I « R + B ¢ I

F Bask coriaie

A: Accessible via Rear-panel Port 1.
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Command Reference
Chapter Contents

Chapter Contents

This chapter provides a description of each command that can be used
to operate the HP GPS Receiver. The commands are grouped by
functions. The functions are grouped and ordered the same as they
are in Chapter 4, “Command Quick Reference,” and on the foldout
“Receiver Commands at a Glance.”

This chapter is organized as follows:

» Command Syntax Conventions page 5-4
s« Description Format page 5-5
- Commands and Returns page 5-5
— Query-Specific Information page 5-6
¢GPS Satellite Acquisition page 5-7
- Facilitating Initial Tracking page 5-9
- Establishing Position page 5-12
- Selecting Satellites page 5-17
— Compensating for Antenna Delay page 5-22
~ Monitoring Acquisition page 5-24
. 1 PPS Reference Synchronization page 5-27
— Monitoring 1 PPS Synchronization page 5-28
— Asgsessing 1 PPS Quality page 5-30
- Operating in Holdover page 5-36
e Operating Status page 5-39
— Receiver Operation at a Glance page 5-41
— Reading the Error Queue page 5-42
— Reading the Diagnostic Log page 5-44
— Monitoring Status/Alarm Conditions page 5-48
- Assessing Receiver Heaith page 5-70
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Command Reference

Chapter Contents
»  System Time page 5-73
- Identifying Time of Next 1 PPS Reference Edge page 5-74
- Reading Current Time page 5-76
- Applying Local Time Zone Offset page 5-78
- Defining the 1 PPS Reference Edge (HP 59551A Only) page 5-79
-~ Reading Leap Second Status page 5-80
s  Programmable Pulse Qutput (HP 59551A Only) page 5-84
e Event Time Stamping (HP 59551A Only) ' page 5-90
— Defining the Time-stamped Edge page 5-91
— Clearing Time Stamp Memory page 5-92
- Reading Time Stamps page 5-93
- Processing Memory Overflows page 5-98
¢ Serial Interface Communication page 5-101
- Configuring 1/0 Ports page 5-102
— Recovering the Last Query Response page 5-109
s Receiver Initialization page 5-110
» Receiver identiﬁcationf[?pgrade page 5-114
-~ Reading Product Identification page 5-115
~ Installing Firmware via I/O Port 1 page 5-116

See Appendix B, “Command Syntax and Style,” for details regarding
command Expanded Syntax, parameter types, and query response

types.
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Command Syntax Conventions

Command Syntax Conventions

FOSition

<N>

"TSTamp 1"

Means you MUST use either all the upper case letters
or the entire word. The lower case letters are optional.
For example, POS and POSITION are both valid.
However, POSI is not valid. (Note POSition is used
here as an example, but this convention is true for all
command keywords.) In other words, the short form of
the keywords is shown in uppercase.

The notation <n> ending a command keyword
indicates a numeric suffix, used to differentiate
multiple instances of the same structure. The numeric
suffix is applied to both the short and long forms. The
valid range for the value n is specified from an
enumerated list, for example [1|2]3], or from a range,
for example [1..3] to indicate any of the integers from
1to 3.

When you see quotation marks in the command’s
parameter, you must send the quotation marks with
the command. ’
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Description Format

Description Format

Commands and Returns

Product Compatibility
{if not prasent, the command is

supported by both products}

Command Index : Detault Setting
Required characlers are shown \‘\ {commands only}
in bold type. “..." denctes one \ Scope
O more pararnelers; rifer fo N {commangs oniy}
Expanded Syntax for details. i

HP 595514 I

L i i
identifies a "basic® _________@ PUL:SB STARt BA’!‘E poaN |
(fundan?emal) command. . ffies the. t& wam df a
Synopsis - the-pulse sequmce) is genemted at th
. ou:pur, Far ;

Description This command identiﬂes the date Whﬂ%

Cammand Mnemonic
Consul Appendix B: Command
Syntax and Style for notational style.

Allowed Values,
Range and Resolution

When the command may
be issued

the pulse sequence} is generated at the

Expanded Syntax
‘PULSe:STAREDATE <four-tigif year

L" )
Parameter /
The <four-digit year> range is 1994 t
The <month> range is 1 {0 12. 1 \
The <day> range is 1 to 31. \

/

Context Dependencies

if you select a date and time which ()c /

the completion of powerup and first G [

successfuly find a start - and therefore ‘l ]
\

If the Receiver has been set up to use a § |

and time, the parameters provided shoui
time, /
SYSTem:PRESet sets the date to Januﬂ:y R
Secondary effects on Side Effects } }
other functions.
Concepts Theory /
iy
H

- indicaies that you cautiously use the :SYSVem:COMMunicate:SERIAL

com:mands o change the Receiver's serial interface parameters fe., BAUD, BITS,
PACE, PARity, and SBITs) from their factory default vaiues. it is recommended that
you configure your PC's serial port seftings to malch the Recelver's factory default
values ingtead. However, if you must change the parameters, be sure to write down or
record alf changes. Refer 1o Chapler 2, "Serial Interface Capabdities,” in this guide for
more information.

This command can be executed
via the rear-panel PORT 1 only.

A SVSTem cOMMunscate SERral BA{iD

7
|
R

BYS T PHESM
At athncted .

Sets the baud mt& of POF?T 1

5-5
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Description Format

Indicates that this command causes

an action.

Query-Specific Information

RAesponse Format —

'P?aoes zfre ﬂeosivar in hofdowr moda

\

i

the Receiver to immediately execute —!

:SYNChronization:HOLDover: NI |-

i
.l
\

{Refer to the following section titled
"Descripfion of Response Formats
(ASCil-encoded)” for more information.}

R e e

/’—

Ew-:m“ =

Response Definition ——

HP 595'5 14

5 PULSe:STARLDATE? =~

v

|
Retims the d.ats when the mdmduaipj f
the puwe sequenoe} is. generamd at b‘i

wizwt

Thts query returns the cfate when the ll'l\

\

pulse sequence) is generated at the Prog,

returns year, month, and day.

—— Response

Three fields are separated by commas: j )

Iégsponsizrom;w_r L

Description of Response Formats (ASCII-encoded)

The following legend provides the meaning of each type of response
format. Refer to Table B-3 in Appendix B, “Command Syntax and

Style,” for details.

RESPONSE FORMAT

Example

Deseription

1

1 +1

Tl

LO

kdd.

Bl & r 4

G +10
R}
LODCO0E-D08

CK

“19:49:51" or “No error”

| 414, 415, 418, +22, +29

“Log 001:19950101.00:00:00: Power on”,
“Lag 002:19950101.00:10:00: Log cleared”

Single character,
one or Zero

Integer

Fixed-point number
Floating-point number
Alphanumeric characters
Quoted string

Comma-separated list of
integers

Comma-gseparated list of
quoted strings

5-6
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774
&
b

GPS Satellite Acquisition

The HP GPS Receiver is designed to acquire time transfer information (time,
date, and position) from the GPS satellites, which is used by the Receiver’s
internal reference oscillator and HP SmartClock™ technology to lock to GPS.
It acquires a precise time and dafe by tracking at least one satellite. By
tracking at least four satellites, it precisely determines the position of the
antenna. With this information, the Receiver can produce a precise 1 PPS
signal that is exactly synchronous to Coordinated Universal Time (UTC) as
determined by GPS.

The following commands are provided to facilitate initiate GP'S satellite
tracking, to establish accurate GPS antenna position, to select or ignore
satellites, to compensate for antenna cable delay, and to monitor the
acquisition.

W Facilitating Initial Tracking

:GPS:INITial:DATE ...
:GPS:INITial:POSition ...
:GPS:iNITial: TIME ...

¥ Establishing Position

:GPS:POSIton ...

:GPS:POSition?
:GPS:POSition:ACTual?
:GPS:POSHHon:HOLD:LAST?
:GPS:POSition:HOLD:STATe?
:GPS:POSHion:SURVey: PROGress?
:GPS:POSition:SURVey:STATe ...
:GPS:POSIition:SURVey:5TATe?

:GPS:POSItion:SURVey:STATe:POWerup ...
:GPS:POSition:3URVey:STATe:POWerup?

® Selecting Satellites

:GPS:SATellite: TRACKking:EMANgle ...
:GPS:SATellite: TRACKing EMANgle?
:GPS:SATslite: TRACKing:IGNore ...
:GPS:SATellite: TRACKing:1GNore?
:GPS:SATellite: TRACKing:INCLude ...
:GPS:SATellite: TRACKing: INCl.ude?
:GPS:SATellite: TRACKIng: <sefect>:COUNt?

:GPS:SATellite: TRACKing: <select>:STATe? ...




Command Reference
GPS Satellite Acquisition

Compensating for Antenna Dela
:GPS:REFerence:ADELay ...

:GPS:REFerence: ADELay?

W Monitoring Acquisition

:GPS:REFerence:VALId?

:GPS:SATellite: TRACKing?
:GP8:SATellite:VISible:PREDicted?
:GPS:SATellite: TRACKiIng: COUNt?
:GPS:SATellite:VISible:PREDicted: COUNL?

5-8
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Facilitating Initial Tracking

,Gps INITia:DATE . e ._5:_.: S - -l
I approximate afeforfasfermma! sp quu ish tron"' e

] SYSTemPRESet - .

This command sets an approximate date for faster initial GPS acquisition.
Following powerup, the Receiver obtains the current date from satellite data.
This process oceurs automatically. Providing an approximate date, however,
reduces the time to initial GPS tracking by assisting the Receiver in finding
satellites.

Expanded Syntax

:GPS:INITiakDATE <four-digit year>,<month>,<day>

Parameter

Range: the year, month, and day must be valid.

Context Dependencies

This command is valid prior to first satellite tracked (see bit 0 of the
Operation Status Register). Sending this command after this time will
generate error -221.

The initial date and time needs to be within 3 minutes of the actual date and
time to be effective in enabling faster initial GPS acquisition.
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Command Reference
GPS Satellite Acquisition

fcontinued)

Facilitating Initial Tracking

| :BYSTem:PRESet | 1
ot ffected

o G5 s

CfvorATiE

This command sets an approximate position for faster initial GPS acquisition.
Following powerup, the Receiver refines its position from the satellite data.
This process occurs automatically. This command is most effective when the
retained position differs significantly from the Receiver’s true position.

Expanded Syntax
:GPS:INITiakPOSition N or S, <latifude degree>,
<latitude minute>,
<latifuide second>,
E orW, <longitude degree>,
<longitude minute>,
<longitude second>,
<height above mean sea level, in meters>

Parameter

This command requires three position coordinates: latitude, longitude, and
height. Position must be specified with respect to the World Geodetic System
1984 (W(GS-1984) datum absolute earth coordinates.

The latitude coordinate is preceded by either N or S, which denotes the
northern or southern hemisphere, respectively. The longitude coordinate is
preceded by either E or W, which denotes the eastern or western hemisphere,
respectively.

The following table lists the allowed settings of other parameters:

Parameter Range Precision Parameter Range Precision
<latitude degrees> | Oto 90 1 <longitude degrees:> 0to 180 1
<latitude minutes> 0to 59 1 <jongitude minutes> Gio 59 H
<latitude seconds> | 0tfo 52.999 0.001 <iongitude seconds> | O to 59.999 0.001
<height, m> -1000.00 to 0.01
18,000.00

Context Dependencies

This command is valid while the Receiver is in survey mode prior to first
computed position. Sending this command while the Receiver is not in survey
mode will generate error -221.
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Command Reference
GPS Sateliite Acquisition

Facilitating Initial Tracking (continued)

GPSINTEITIME ...

e SVSTarpRESs 1
Sets an approximate time for faster initial GPS G

Not affectsd =

This command sets an approximate time for faster initial GPS acquisition.
Following powerup, the Receiver obtains the current time from satellite data.
This process occurs automatically. Providing an approximate time, however,
reduces the time to initial GPS tracking by assisting the Receiver in finding
satellites.

Expanded Syntax

GPS:INITIalTIME  <hour>,<minute>, <second>

Parameter

Range: all parameters (hour, minutes, seconds) must be valid.

Context Dependencies

This command is valid prior to first satellite tracked (see bit 0 of the
Operation Status Register). Sending this command after this time will
generate error -221.

The initial date and time needs to be within 3 minutes of the actual date and
time to be effective in enabling faster initial GPS acquisition.
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Command Reference
GPS Satellite Acquisition

Establishing Position

G OPSPOSHon ... | rstemprese
This command defines the position of the Receiver. The Receiver uses this
position to predict satellite visibility and to determine time. An accurate
position is necessary for precise time transfer.

Expanded Syntax
:GPS:POSition N or S, <latitude degree>,
<latitude minute>,
<latitude second>,
E orW, <longitude degree>,
<lfongitude minute>,
<longitude second>,
_ <height above mean sea level, in meters>
:GP&:POSition LAST
:GP&:POSHion  SURVey
Parameter
The numeric form of this command requires three position coordinates:
latitude, longitude, and height. Position must be specified with respect to the
World Geodetic System 1984 (W(GS-1984) datum absolute earth coordinates.
The latitude coordinate is preceded by either N or 8, which denotes the
northern or southern hemisphere, respectively. The longitude coordinate is
preceded by either E or W, which denotes the eastern or western hemisphere,
respectively.
The following table lists the allowed settings of other parameters:

Parameter Range Precision Parameter Range Precision
<latitude degrees> | 01080 1 <longitude degrees> | Uto 180 1
<latitude minutes> | 0o 59 1 <longitude minutes> Ote 59 1
<latitude seconds> | 010 59.999 0.001 <longitude seconds> | 0to 59.999 0.00%
<height, m> -1000.00 to 18,600.00 0.01

Continued on next page W
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Command Reference
GPS Satellite Acquisition

Establishing Position (continued)

LAST denotes the last specified position. This parameter is provided to cancel
surveying {automatic position computation) and restore the last position
setting.

SURVey directs the Receiver to stop surveying and use the computed
position. This position is the average of individual position computations.

Context Dependencies

Error -221 is generated if this command is sent as SURV and no valid survey
calculation has ever been computed.

Side Effects

This command stops position surveying. The computed position is retained
and applied only when SURVey is specified.

{GPS:POSHion? © 0. iU | BESPONSEFORMAT

Rerums the cun'ant average positmn of #19 GPS antenna.

This query returns the current average position of the Receiver.

Response
Returns a list of values defining the Receiver position:

N or 8, <latitude degree>, <latitude minute>, <latitude second>,
E or W, <longitude degree>,<longitude minute>, <longitude second>,
<height above mean sea level, meters>

Context Dependencies

Error -230 is generated if in survey and first calculation has net occurred.
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Command Reference
GPS Satellite Acquisition

Establishing Position {continued)

POSition:ACTual? -

This query returns the current instantaneous position of the GPS antenna.

Response
Returns a list of values defining the Receiver position:

N or S, <latitude degree>, <latitude minute>, <latitude second>,
E or W, <longitude degree>,<longitude minute>, <longitude second>,
<height above mean sea level, in meters:>

Context Dependencies

Error -230 is generated if in survey and first calculation has not occurred.

=GPS:POSition:HOLD:LAST?

This query returns the last position-hold setting, which is restored when the
:GPS:POSition LAST command is sent. Refer to the description of the
:GPS:POSition command on page 5-13 for details.

Response

Returns a list of values defining the Receiver position:

N or 8, <latitude degree>, <latitude minute>, <latitude second>,
E or W, <longitude degree>,<longitude minute>, <longitude second>,
<height above mean sea level, meters>

Context Dependencies

This query is always valid, but if the Receiver has not been in position-hold
mode since it was preset (see :SYSTem:PRESet), the value returned will be
the preset position.
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Command Reference
GPS Satellite Acquisition

Establishing Position (continued)

:GPS:POSition:HOLD:STATe?

' !denﬂf es wherher tbe Rece:ver isin posmonnhofd or sunfey
mode TR : :

RESPONSE Foamxr 5

This query identifies whether the Receiver is in position-hold or survey mode.
In survey mode, the Receiver continually refines its position. In position-hold
mode, the position setting does not change.

Response

A value of 0 indicates not in position hold (in survey mode); a value of 1
indicates in position hold.

:GPS:POSition: SURVey PROGress? S ST RES?G;NS_E.F?W{‘?”
Bstums pemant campleted wm{e survey mode . e =

This query returns percent completed while in survey mode. Automatic
transition to position-hold mode occurs following completion of survey mode
(indictated by 100).

Response

The range is ¢ to 100%. The units are percent.

Context Dependencies

This query is only valid while surveying for position
(:GPS:POS:SURV:STATe? returns ONCE or status bit 3 = 0 in the Operation
Status Register). If queried while not surveying, error -221 is generated.

:GPS:POSition:SURVey:STATe ... o o :SYSTemPRESet -
Initiates survey mode dunng which tha Rece:ver dsrenmnes zts U ONCE Lo

. posmon from sateff:ta data JROREEY

This command initiates survey mode during which the Receiver defermines
its position from satellite data. The Receiver refines successive positional
estimates to obtain a final position, transitions from survey to position-hold
mode.

Expanded Syntax
:GPSPOSition;:SURVey:5TATe ONCE
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Command Reference
GPS Satellite Acquisition

Establishing Position {continued)
1GPS: POSﬁaomSURVey' ST RESPONSE FORMAT
;:fde t;ﬁes wherhar m aro

This query identifies whether the Receiver is in survey or position-hold mode.
In survey mode, the Receiver continually refines its position. In position-hold
mode, the position does not change.

Response

A response of ONCE indicates that the Receiver is in survey mode. A
response of 0 indicates the Receiver is in position-held mode.

GPS:POStion:SURVey:STATe:POWerup ... | Sistemsieser

This command specifies whether the Receiver always surveys at powerup or
restores its last position at powerup.

Expanded Syntax
:GPS:POSItion:SURVey:STATe:POWerup ON or OFF

Parameter

OFT sets the Receiver to powerup in the last valid position. ON sets the
Receiver to survey on powerup.

:GPS: POSition: $BHVey.STATe POWemp" G RESPONSE FORMAT |
F?etums rhe pasmon mode to be used at powamp o o W1 SR

This query returns the posifion mode to be used at powerup.

Response

A value of 0 indicates the Receiver is set to powerup in the last valid position.
A value of 1 indicates the Receiver is set to survey on powerup.
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Command Reference
GPS Satellite Acquisition

Selecting Satellites

SYSTomPRESe

This command instructs the Receiver to allow tracking those satellites for
which the elevation angle is greater than this elevation mask angle. Satellites
below this elevation are visible, but will not be tracked.

Expanded Syntax
:GPS:SATellite: TRACking:EMANgle <degrees>

Parameter

<degrees> range is 0 degrees (horizon) to 89 degrees. The resolution is
1 degree.

The maximum recommended value while the position is being surveyed is
15 degrees, to allow tracking of four satellites needed for an accurate position
determination.

Once the survey is complete, the elevation mask angle can be increased to
avoid interference problems caused by buildings and trees and minimize
effects of multipath, if necessary.

Values above 40 degrees severely limit GPS signal availability, and are not
recommended.

:GPS:SATellite: TRACKing:EMANgle? ~ . . | RESPONSEFORMAT
Retums rhe GPS eievat:on mask angle vafue ST

This query returns the GPS elevation mask angle value.

Response

The range is 0 degrees to 89 degrees.
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Command Reference
GPS Sateliite Acquisition

Selecting Satellites (continued)

1 :5Y5Tem: PﬂESet
Mo sﬁoﬂnes Wad :

GPSSA?eihte

pecified
rgnores for trackmg

Cng-!Gﬂore e

S > e L |NONVOLATRE

This command adds the specified satellites to the list that the Receiver
ignores for tracking. Each satellite is identified by its pseudorandom noise

code (PRN).
Expanded Syntax

:GPS:SATellite:TRACKing: IGNore <PRN>, . . ., <PRN>
:GPS:SATellite: TRACking:IGNore:NONE
:GPS:SATellite: TRACKing: IGNore:ALL

Parameter

<PRN> parameter is the pseudorandom noise code of the satellite(s) you want
the Receiver to ignore. Each satellite has its own unique PRN.

Context Dependencies

This command is always valid. On send, if any item in the <PRN> list is
invalid, the entire list will be rejected. Error -222 will be generated.

HESPONSE FORMAT
xad,., e

GPS.SATefhte,TRAC:kmg !Gﬂore?
R&&rms Izst of satemtas to ;gnore o

This query returns a list of satellites to ignore for tracking. Each satellite is
identified by its pseudorandoem noise code (PRN). Zere (0) indicates no
satellites being ignored.

Response

A value of 0 indicates no satellites being ignored. If any satellite is being
ignored, the pseudorandom noise code (PRN) of the satellite is returned.

Context Dependencies

This query is always valid.
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Command Reference
GPS Satellite Acquisition

Selecting Satellites {continued)

“GPS:SATellite TRAckmg‘!NCLude Lo | oYSTemPRESSL

cons:ders fcr trackzng e

!mvomm.s

This command adds the specified satellites to the list that the Recsiver
considers for tracking. Actual satellite selection is based on satellite vigibility,
geometry, and health.

Expanded Syntax

:GPS:SATellite: TRACKing: INCLude <PRN>, ..., <PRN>
:GPS:SATellite: TRACKing: INCLude:NONE
:GPS:SATellite: TRACKing:INCLude:ALL

Parameter

<PRN> parameter is the pseudorandom noise code of the satellite(s) you want
the Receiver to include. Each satellite has its own unique PRN.

Context Dependencies

This command is always valid. On send, if any item in the <PRN> list is
invalid, the entire list will be rejected. Error -222 will be generated.

_iGPS:SATeliite: TRAck:ng,iﬂcLude? e

eﬁséi?pﬁss'gpgﬁ,gr o
Refumsa':f:st ofsatelbtes to mc!ude NS

This query returns a list of satellites to include for tracking. Each satellite is
identified by its pseudorandom noise code (PRN). Zero (0) indicates no
satellites being included (i.e., the satellites are still on the ignored list).
Context Dependencies

This query is always valid.




Command Reference
GPS Satellite Acquisition

M&g Selecting Satellites (continued)

1GPS: SATeIilte.TRAciqng_EGNore_COUNt? i | RESPONSE FORMAT.

'iNClude:COUNt? _

; numbe fsatelf:tas i‘hatlare on' _elrsr a‘o mcfude
fortraokmg : R R

Gps's 'rezme.mmmg

The query :GPS:SATeilite:TRACking:IGNore:COUNt? returns the number of
satellites that are on the list to ignore for tracking.

The query :GPS:SATellite:TRACking INClude:COUNt? returns the number
of satellites that are on the list to be included for tracking.

Response

There may be some delay between changes made to the list of satellites being
ignored and their actual removal and inclusion in the tracking process.

At :SYSTem:PRESet, all satellites are put on the list to include for tracking.
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Command Reference
GPS Satellite Acquisition

Selecting Satellites (continued)

:GPS _SATeH:te THACkmg !GNore.STATe?
'Retum 'the @nored sfarus of individual satellites.

RESPONSE FORMAT....

Gor1

’SATeIMe TRACkmg INClude:STATe?

.Rerum _the nc!ude status

The query :GPS:SATelIite:TRACking:IGNore:S’I‘A’Fe? returns the ignored
status of the specified satellite. A satellite is specified by its pseudorandom
noise code (PRN).

The query :GPS:SATellite:TRACKking:INClude:STATe? returns the include
status of the specified satellite. A satellite is specified by its pseudorandom
noise code (PRN).

There may be some delay between changes made to the list of satellites being
ignored and their actual removal and inclusion in the tracking process.

Expanded Syntax

:GPS:5ATellite: TRACKIng:IGNore:8TATe? <PRN>
:GPS:SATellite: TRACKing:INClude:STATe? <PRN>
Parameter

<PRN> parameter is the pseudorandom noise code of the satellite(s) you want
the Receiver to ignore or include. Each satellite has its own unique PRN.

Response

A value of 0 indicates not on the selected list,
A value of 1 indicates on the selected list.

Context Dependencies

After a :SYSTem:PRESet, all satellites are removed from the list to ignore,
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Command Reference
GPS Satellite Acquisition

Compensating for Antenna Delay

© ] iSYSTenyPRESet '

INONVOLATIRE i

This command sets the GPS antenna delay value in seconds. It ingtructs the
Receiver to output its 1 PPS output pulse earlier in time to compensate for
antenna cable delay.

Using this command while the Receiver is in normal locked operation could
cause the Receiver go into holdover.

Expanded Syntax

:GPS:REFerence:ADELay <numeric_value>

Parameter
Numeric_value range is 0 to 0 .000999999 seconds. The resolution is
1 nanosecond.

Zero cable delay is set for a zero-length antenna cable. Consult a cable data
boek for the delay per meter for the particular antenna cable used in order to
compute the total cable delay needed for a particular installation.

See Also

:GPS:REFerence:ADELay?

The table below lists the delay values that you need to use with the
GPS:REFerence:ADELay command for the available eable assemblies,

Cable Modet Length RG 213 or Beiden 8267
Number . Antenna Delay

Value
HP 58506A 50 ft (15.2 m) 77 nanoseconds
HP 58507A 100 £t (30.5 m) 154 nanoseconds
HP 58B08A 175 f£ (53.3 m) 270 nanoseconds
HP 58511A 200 ft (61 m) 308 nanoseconds

The nominal delay value is labeled on the HP 58506A/507A/508A/511A cable.
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Command Reference
GPS Satellite Acquisition

Compensating for Antenna Delay (continued)

:GPS:REFerence:ADELay?

| | resronseromar
Retums the GPS antanna deley valdeinseco s

This query returns the GPS antenna delay value in seconds. This is the delay
value set by the system installer (or the factory default). It is not a value
measured by the Receiver.

Response

The time units are seconds.
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Command Refarence
GPS Satellite Acquisition

Monitoring Acquisition

:GPS:REFerence:VALId?

| RESPONSE FORMAT '@~
Identifies wheth y

This query identifies whether date and time are valid. Returns Oor 1; 1
indicates date and time are valid. This is the same as bit 2 in the Powerup
Status Register. This command makes it convenient to check whether the
date and time are valid without checking the Powerup Status Register.

Response

A value of 1 indicates date and time are valid.

A value of 0 indicates date and time are not valid.

:GPS:SATellite;TRACKing?. - 0 @ | AESPONSEFORMAT
Retumsai:sz‘ofa!!sam!f;tesbemgtracked S

This query returns a list of all satellites being tracked. Each satellite is
identified by its pseudorandom noise code (PRN).

Response

A comma-separated list of satellite pseudorandom noise codes { <PRN>).
The range of each <PRN>is 1 to 32.

A response of § indicates no satellites being tracked.
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Command Reference
GPS Satellite Acquisition

Monitoring Acquisition (continued)

RESPONSE FORMAT -

shoufd be v:s:bfe

ven date r:me,. and !oéatfon :

This query returns the list of satellites (PRN) that the almanac predicts
should be visible, given date, time, and location (if any of these values are
incorrect, the prediction will be incorrect). Each satellite is identified by its
pseudorandom noise code (PRN).

Resporise

A comma-separated list of satellite pseudorandom noise codes ( <PRN>).
The range of each <PRN> is 1 to 32.
A response of 0 indicates no satellites predicted visible.

Theory

Satellites must be in view to be tracked. At least four satellites must be in
view, and tracked, to determine the position in position survey operation.
Only one satellite must be in view, and tracked, to maintain operation of the
reference oscillator locked to GPS when in position hold operation.

GPS SATaillte TRACkmg COUNt? S EESPONSE FOWA?
Retums tiza number of sateﬂites bemg tracked i

::Z':'_ idd

This query returns the number of satellites being tracked.

Hesponse

If there are no satellites being tracked, this query returns a 0.
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Command Reference
GPS Satellite Acquisition

Monitoring Acquisition {continued)

:GPS:SATellte:ViSible:PREDiCted:COUNt? - | RESPONSEFORMAT .

Retums the number of satalkte hat the aimanac prfedfcfs
shoufd be ws:ble, g:ven date time, and iocatron i

This query returns the number of satellites that the almanac predicts should
be visible, given date, time, and location (if any of these are incorrect, the
prediction will be incorrect).

Response

Number of satellites predicted visible.

Theory

Satellites must be in view to be tracked. At least four satellites must be in
view, and tracked, to determine the position in position survey operation.
Only one satellite must be in view, and tracked, to maintain operation of the
reference oscillator locked to GPS when in position hold operation.
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Command Reference
1 PPS Reference Synchronization

1 PPS Reference Synchronization

1 PPS and 10 MHz (HP 58503A only) output signals are generated by the
Receiver’s internal reference oscillator. This oscillator is synchronized
(phased locked) to GPS while a sufficient number of satellites are tracked.
When the GPS signal is interrupted or absent, the Receiver maintains timing
and frequency accuracy through its oscillator “holdover” process. While in
holdover, the frequency of the reference oscillator is adjusted as necessary to
compensate for aging characteristics. The Receiver returns to “locked”
operation through a “holdover recovery” process.

The following commands are provided to monitor the operating mode of the
reference oscillator, to determine the accuracy and stability of the reference
output signal(s), and to control the oscillator holdover process.

¥ Monitoring 1 PPS Synchronization

:SYNChronization:STATe?
:DIAGnostic:ROSCillator:EFControl: RELative?
‘LED:GPSLock?

LED:HOLDover?

M Assessing 1 PPS Quality

:SYNChronization:FFOMerit?
:SYNChronization:HOLDover TUNCertainty: PREDicted?
:8YNChronization:HO| Dover: TUNCertainty:PRESent?
:8YNChronization: TFOMerit?

:SYNChronization: TiNTerval?
:SYNChronization:HOLDover.DURation?

:SYNChronization:HOLDover:DURation; THReshold ...
:SYNChronization:HOLDover:DURation: THReshold?

:SYNChronization:HOLDover:DURation: THReshold: EXCeeded?
M Operating in Holdover
O Initiating Manual Holdover
:SYNChronization:HOLDover:INITiate
[ Recovering from Holdover

:8YNChronization:HOLDover:WAITing?
:8YNChronization:HOLDover:RECovery:iNiTiate
:SYNCHhronization:HOLDover:RECovery:LiMit:IGNore
:SYNChronization:IMMediate
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Command Reference
1 PPS Reference Synchronization

Monitoring 1 PPS Synchronization

,";SYNChromzataon _STA'E‘e? Lo o | ESPONSEFORMAT.

This query returns the Receiver state.

Hesponse

OFF, or HOLD, or WAIT, or REC, or LOCK, or POW.

OFF indicates in diagnostic mode or a temporary start-up mode; HOLD
indicates in manual holdover; WAIT indicates waiting for external conditions
to allow recovery from holdover; REC indicates actively recovering from
holdover; LOCK indicates locked to GPS; POW indicates in powerup prior to
first lock.

Context Dependencies

:SYSTem:PRESet sets the state to POWerup.

":DIAGnostic:ROSCillator:EFControl:RELative? RESPONSE FOH“AT L

Retums the Elettronic Fraquency Conitrol {EFC) output vaiue :5. 3 Q g dEe
: of the mtemai referenca osc:ilaro SR

This query returns the Electronic Frequency Control (EFC) output value of
the internal reference oscillator. It returns a percentage value.

Response
Range is -100% to +100%.
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Command Reference
1 PPS Reference Synchronization

Monitoring 1 PPS Synchronization (continued)

:LED:GPSLock?. 1.

Re tato of the | ot

This query returns the state of the front-panel GPS Lock LED. The Receiver
sets this indicator during normal operation when it has locked the internal
reference oscillator and 1 PPS output to GPS.

Response

A value of 0 indicates the LED is off.

A value of 1 indicates the LED is on.

| RESPONSE FORMAT -

This query returns the state of the front-panel Holdover LED.The Receiver
sets this indicator when in holdover operation.

Response
A value of 0 indicates the LED is off.

A value of 1 indicates the LED is on.
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Command Reference
1 PPS Reference Synchronization

Assessing 1 PPS Quality

SYNChonizatonFFOMert7

L] RESPONSE FORMAT.

This query returns the Frequency Figure of Merit (FFOM). Use this query
when you want to know the stability of the Receiver’s 10 MHz output. The
10 MHz cutput is controlled by the HP SmartClock’s Phase-Locked Loep
(PLL). Thus, the FFOM value is determined by monitoring the status of the
PLL.

Response

The following table lists and defines the FFOM values (0 thru 3) that could be
returned.

FFOM Definition
Vaiue
0 PLL stabilized — 10 MHz cutput within specification.
1 PLL stabilizing
2 PLL uniocked (holdover) — Initially the 10 MHz output will be within

specifications. However, when in holdover, the 10 MHz output will
eventually drift out of specification,

3 PLL unlocked {not in holdover) — Do not use the output.
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Command Reference
1 PPS Reference Synchronization

Assessing 1 PPS Quality | {continued)

1SYNEhronizatior TUNCertainty:PREDicled? | RESPONSE FoRMT

sadn 0ot

HP SmartCIack leammg in rhe_ ece:vé? '

This query returns an estimate of the time interval error that can be expected
for a one day holdover, given the current state of HP SmartClock learning in
the Receiver.

Response
The first number in the response is the estimated time intervat error. The

units are seconds, the resolution is 100 nanoseconds.

The second number in the response identifies the holdover state. A value of 0
indicates the Receiver is not in holdover; a value of 1 indicates the Receiver is
in holdover.

Context Dependencies

This query is not valid prior to first lock following powerup (see bit 2 of the
Powerup Status Register) or :SYSTem:PRESet. Sending this query before
first lock will generate error -230.

SYNChrcmzailon HOLDover.THNCertamty‘PRESent? s F‘ESPONSE FORW*T '

-Rerums the current time interval error during hoidover - o id.dﬁa
operatmn, gfven the current sfats of HP SmafrClock Ieammg i

This query returns the current time error during holdover operatioen, given
the current state of HP SmartClock learning in the Receiver.

Response

The time error units are seconds.

Context Dependencies

This query is valid when the Receiver is in holdover. If not in holdover,
error -230 is generated.
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Command Reference
1 PPS Reference Synchronization

Assessing 1 PPS Quality (continued)

i s : -RESPONSE FORMAT -
Rewms ‘!‘?}e ' me.f-}gure OfMBm‘ Ll I

This query returns the Time Figure of Merit. Use this query when you want
to know the accuracy of the Receiver’s 1 PPS output. A low TFOM value
indicates a more accurate output. A value of 3 indicates that the Time Error
ranges from 100 to 1000 nanoseconds.

Response

The following table lists the TFOM values that could be returned and
provides the corresponding Time Error.

TFOM Time Error TFOM Time Error
Value {in nanoseconds) Value (in nanoseconds)
=g fess than 1 5 104 - 109
#4 1-10 8 10° - 108
#g 10 ~ 100 7 108 - 107
3 100 — 1000 8 107 — 108
4 103 - 104 g greater than 108

* The TFOM values 0, 1, and 2 are not presently used in the HP 58503A and
HP 59551A products. The HP 58503A and HP 59551A products will display TFOM
values ranging from 9 tc 3, which is consistent with the specified accuracies of each product.

;SYNChromzatnon.T_%NTervai? i S| RES A
Retums the difference or fiming. sh:ftbemaen te ol sadee -
HPSmadCfock?PPSandtheGPSTPPSSlgnais Syl e T

| RESPONSE FORMAT =

This query returns the difference or timing shift between the HP SmartClock
1 PPS and the GPS 1 PPS signals. It generates an error when this interval is
unavailable (That is, if no GPS 1 PPS).

Response

Time interval units are seconds.

Resolution is 1E-10 seconds.
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Assessing 1 PPS Quality {continued)

SYNChmmzat;on*HOLDover DURation? -~ . - | RESPONSEFORMAT

operatton mﬁ*he oldover and ho!doverp Ce esses'

This query returns the duration of the present or most recent period of
operation in the holdover and holdover processes. This is the length of time
the reference oscillator was not locked to GPS. The time units are seconds.

Response

The first number in the response is the holdover duration. The duration units
are seconds, and the resclution is 1 second,

If the Receiver is in holdover, the response quantifies the current holdover
duration. If the Receiver is not in holdover, the response quantifies the
previous holdover.

The second number in the response identifies the holdover state. A value of 0
indicates the Receiver is not in holdover; a value of 1 indicates the Receiver is
in heldover.

Context Dependencies

This query is always valid. If this query is sent before the first holdover has
occurred, the response will be 0,0, indicating that the Receiver is currently
not in holdover and last holdover duration was 0 seconds (user infers there
has not been one vet).

Set to 0,0 after a :SYSTem:PRESet. If there was a prior holdover, the
duration will be lost.
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Assessing 1 PPS Quality (continued)

ho:do ver beg:ns

This command sets the duration (in seconds) which represents a limit against
which the elapsed time of holdover is compared. If the elapsed time in
holdover (and associated processes) exceeds the limit, a flag is set. The flag
indicating the limit is exceeded can be queried using the
:SYNC:HOLD:DUR.THR.EXCeeded? query.

Expanded Syntax
:SYNChronization:HOLDover.DURation: THReshold <seconds>

Parameter

Resolution of the <seconds> parameter is 1 second.

SYNChronsza?nﬁn.HOLDovex, DUHatton THReshotd?

;-'Re!‘ums rhe durat;on (m seconds) wh:ch mprasenas a Ifmn‘
: aga;nst wh;ch the e!aps’ed time:of ‘

: :_RESPONSE FORM&T

This query returns the duration (in seconds) which represents a limit against
which the elapsed time of holdover is compared. If the elapsed time of
holdover (and associated processes) exceeds the limit, a flag is set.

Expanded Syntax
:SYNChronization:HOLDover DURation; TH Reshold?

Response

The threshold units are seconds.

The resolution is 1 second
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Assessing 1 PPS Quality {continued)

ésmcnromzanon,ﬁo:_nwer ovRanon 'mneshotd .| RESPONSE FORMAT. .
:EXCeeded? : e :

'Idsnt;f;as if rhe Hece:
amounz of time spec:ﬁad by the THRashofd _ oommand

This query identifies if the Receiver has been in holdover longer than the
amount of time specified by the THReshold command. If it has, 1 will be
returned.

Response
A value of 1 indicates that the Receiver is in holdover, and has been operating
in holdover for a duration that exceeds the specified duration.

The value 0 indicates either the Receiver is not in holdover, or it has been in
holdover for less than the specified duration.
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Operating in Holdover

[ Initiating Manual Holdover

SYNChromzafaon HOLDover iN!’Ftate o
P!acas rhe R VOr

This command places the Receiver in holdover mode. The Receiver will stay
in holdover until you send :SYNC:HOLD:REC:INIT.,

Context Dependencies

This command is not valid prior to the first lock following powerup (see bit 2
of the Powerup Status Register) or :SYSTem:PRESet. Sending this command
before the first lock will generate error -221.

See Aiso

:SYNChronization:HOLDover:RECovery:INITiate
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Operating in Holdover (continued)

O Recovering from Holdover

:SYNChronization:HOLDover:WAITing? .~ - | RESPONSEFORMAT ..
-_-Rewmspnonﬁzedraasonforwhyﬂae}?eca:verrsmd:ngto b g

This query returns prioritized reason for why the Receiver is waiting to
recover.

Response

HARD indicates there is an internal hardware reason, GPS indicates there
are no satellites, LIM indicates the time interval between GPS and internal
oscillator is exceeding the limit, and NONE indicates the Receiver isn't
waiting {o recover.

Note that if holdover has been initiated by sending the :SYNC:HOLD:INIT
command, the Receiver is not waiting to recover; the response is NONE.

This query is always valid. If not in holdover and waiting to recover, NONE
will be the response.

EVENT

This command initiates a recovery from manually initiated holdover. Use this
command to take the Receiver out of a manually selected holdover. This
command is not needed to initiate holdover recovery in any other situation.

See Also

SYNChronization:HOLDover: INITiate
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Operating in Holdover (continued)

0 Recovering from Holdover (continued)

.;,smchromzanon.HO{;Do’Véi‘»’hEcdvéry':i;iMit'"!‘é&dr’e
Jnftiates recovery from holdow :fracovery was h:b:ted by
r;me :ntervals exceed:ng.f:m:t

This command initiates recovery from holdover if recovery was inhibited by
time intervals exceeding limit.

The time interval used for this comparison is the time interval between the
internal oscillator’s 1 PPS edge and the GPS system’s 1 PPS edge. When this
time interval consistently exceeds the specified limit, the instrument enters
the holdover state, “Waiting to Recover.”

Recovery is initiated when the time intervals consistently fall within Limits,
or when the limit is ignored by issuing this command.

:'SYNChromzatacn IMMQd'ate o

This command initiates a near-instantaneous alignment of the GPS 1 PPS
and Receiver output 1 PPS if the command is issued during recovery from
holdover.

Context Dependencies

This command is only valid when recovering from heldover. See bit 2 of the
Holdover Status Register (if it is 1, this command is ockay). Sending this
command when the Receiver is not recovering will generate error -221.
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Operating Status

This section describes the commands that can be use o obtain Receiver
status information. There are several ways to obtain Receiver status using
commands. For example, you can send a command to display the Receiver
Status screen, to read the error queue, and to read the diagnostic log. You can
also send a sequence of commands to read and control the status registers for
alarm generation.

This section defines all of the commands used for status reporting. A
comprehensive discussion on how vou can monitor and control alarm
conditions using the the status registers is included.

® Receiver Operation at a Glance

SYSTem:STATus?
SYSTem:STATus LENGEh?

B Reading the Error Queue
:8YSTem:ERRor?
B Reading the Diagnostic Log

:DIAGnostic:LOG:CLEar
DIAGnostic:LOG; READ:ALL?
:DIAGnostic: LOG:CLEar ...
:DIAGnostic:LOG:COUNL?
:DIAGnostic:LOG:READ?
:DIAGnostic:LOG:READ? ...

B Monitoring Status/Alarm Conditions

@ Clearing and Presetting Alarms

*CLS
STATus:PRESet ALARM

[0 Reading and Qualifying Alarms

‘LED:ALARmM?
*SRE ...
*SRE?

8TB?
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O Reading and Qualifying Receiver Status

<register> = OPERation <register> = QUEStionable
<register> = OPERation:HARDware

<register> = OPERation:HOLDover

<register> = OPERation:POWerup

:STATus: <register>:CONDition?
:STATus:<register> EVENt?

:STATus <register> ENABle ...
:8TATus: <register>:ENABle?

:STATus: <register>:NTRansition ...
:STATus:<register>:NTRansition?

:8TATus: <register>:PTRansition ...
'&TATus: <register>PTHansition?

1 Reading and Qualifying Command Error Status

*ESE ...
*ESE?
*ESR?

O Reporting Questionable Status

:STATus:QUEStionable: CONDition:USER ...
STATus:QUEStIionable: EVENEUSER ...

M Assessing Receiver Health

*TST?
:DIAGnostic:LIFetime: COUNt?
:DIAGnostic: TEST? ...
:DIAGnostic: TEST:RESuit?
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Receiver Operation at a Glance

| RESPONSE FORMAT -

'i?&tb ts & formatted status screen

This query outputs a formatted Receiver Status screen. Use this screen to
monitor GPS acquisition, derivation of time and position, and synchronization
of reference outputs to GPS.

Refer to Chapter 3, “Vigual User Interface,” for detailed information on the
Receiver Status screen.

Response

Sending this command will display a status screen similar to the following
figure.

BN CHRON L Z AT IO & v ittt et e it et e e et e e e e e e e e e [ Dutputs Valid ]
SmartClock Mode Reference Qutputs B
>> Locked to GPS TFOM 3 FFOM 0
Recovery 1PPS TTI +7.2 ns relative tc GPS
Holdover HOLD THR 1.000 us
Power -up Holdover Uncertainty  ——

L S 0 0 [GPS 1PPS Valid]
Satellite Status Time +1 leap second pending
Tracking: & Not Tracking: 1 uTC 23:569:59 31 Dec 1995
PRN El1 Az 88 FRN El1 Az GPS 1PPS Svynchronized to UTC

2 49 243 168 i4 1r 82 ANT DLY 120 ns

16 24 282 125 Position

18 38 154 132 : MODE Survey: 17.5% complets
19 &5 52 168

A7 62 327 246 AVG LAT W 37:19:32.264

31 34 61 133 AVG LON W 121:59:52.112

ELEV MASK 10 deg AVG HGT +41.86 m {MSL}
HEALTH MONITOR .« vttt it ie et it e it it e sttt e et ra s et st s amaneeneennens { OK 1}

self Test: OK Int Pwr: QK Oven Pwr: OX QCXO: QK BFC: CK GPS Rev: OK

Predict 49%9.0 us/initial 24 hrs

SYSTem STATUS'LENGth?

'Retums Ihe number of: fmes of formatted text that are m tbe
-R&ce: ver Sfarus screen.:

| Reseose romnr

This query returns the number of lines of formatted text that are in the
Receiver Status screen.
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Reading the Error Queue

:SYSTem:ERRor? -
Retums the o}das: em}r inthe Error Queie and ramavas thar

.| RESPONSE ‘FORMAT .

This query returns the oldest error in the Error Queuve and removes that
error from the queue (first in, first out).

See Appendix A, “Error Messages,” in this guide for detailed error
information.

Response

The error response format is: <error_number>,"<error_description>", where

s The <error_number> is an integer transferred as ASCII bytes in
<NR1>format (integer). The range is -32768 to 32767,

s  Negative error numbers are defined by the SCPI standard.
s Positive error numbers are defined specifically for this Receiver.
# An error number value of zero indicates that the Error Queue is empty.

» The maximum length of the <error_description> is 255 characters,

Context Dependencies

:SYSTem:PRESet clears the Error Queue.

The queue is cleared (emptied) on *CLS, power-on, or upon reading the last
error from the queue.

If the Error Queue overflows, the last error in the queue is replaced with the
error -350, "Queue overflow". Any time the queue overflows, the least recent
errors remain in the queue and the most recent error is discarded. The
maximum length of the Error Queue is 20.
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Reading the Diagnostic Log

The Diagnostic Log is one way to obtain Receiver status.

The following activities and events are recorded in the diagnostic log:

L4 power-cn sequence,

¢« automatic or manual transitions between locked, and holdover,

¢« automatic or manual trangitions between position survey and position

hold operation,

¢ alarm indications, and

e self-test failures.

Each entry is date-and-time tagged. The log entries are stored in non-volatile
memory so all data remains valid even if power is lost. Access to the
diagnostic log entries is through commands in the :DIAGnostic:LOG subtree.
For example, to read the first diagnostic log entry, use the command

:DIAGLOG:READ? 1

The possible log messages that can be displayed on your computer display are

listed in the following table.

Diagnostic Log Messages

L.og Message

Comments

Log cleared Always becomes first log message when the log is cleared. See
DIAG:LOG:CLEAR.

Power on indicates Receiver has been powered on.

Be-boot indicates Receiver processor has re-booted.

Survey mode started

Indicates beginning of survey for position,

Pasition hold mode started

Indicates transition from survey 1o position hold.

GPS lock started

indicates transition into locked operation.

GPS reference valid at
yyyymmdd.hh:mm:ss

indicates when GPS reference first become valid. Time in log is the
present time from GPS.

Holdover staried, manual

indicates transition o holdover based on user request. See
SYNC:HOLD:NIT.

Holdover started, Tl error

Indicates transition to hotdover due fo problem detected with
Receiver ability to properly measure interval between GPS 1 PPS
and internal oscillator 1 PPS.

Holdover staried, Tl limit exceeded

Indicates transition to holdover due to the intervai from GPS 1 PPS
to internat oscitlator 1 PPS exceeding a limit threshold for
NUMercus measurements.

Holdover started, not tracking GPS

Indicates transition 1o holdover since GPS is not tracking sufficient
salellites.

Holdover started, GPS RAIM alarm

Indicates transition to holdover since time RAIM algorithm has
detected GPS 1PPS liming inaccuracy.

Holdover started, GPS Alarm

tndicates transition to holdover due to GPS engine communication
failure.

5-43




Command Reference
Operaiing Status

Reading the Diagnostic Log

{continued)

Diagnostic Log Messages (Continued)

L.og Message

Commenis

Holdover started, invalid GPS 1PP§

Indicates transition to holdover due to problem with the GPS 1PPS
signal.

Holdover started, GPS

Indicates transition 10 holdover due to some other GPS problem.

Holdover started, HW error

Indicates transition to holdover due to internal hardware error,

Holdover started, temporary

Indicates temporary transition to holdover due to changing of
certain settings.

Holdover started

Indicates fransition to holdover for any reason not covered above.

Self-test failed

Indicates self-{est failed on powsrup.

System preset

indicates that the Receiver has been preset to factory setlings.

Hardware failure

indicates that a hardware failure has been detected. See Hardware
Status Register for details.

EEPROM save failed

Indicates that an attempt to save information to the EEPROM has
failed.

The DIAGnostic commands for the log are described in the following text.
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Reading the Diagnostic Log (continued)

. INONVOLATELE .

This command is an event that removes all previous diagnostic log entries,
and effectively sets the number of diagnostic log entries to one.

DIAGHOStCLOGREADIALL?

This query returns all of the most recent diagnostic log entries.

:DIAGnostic:
Clears only the current diagnostic h

] eYSTemPRESe

This command clears the diagnostic log. The optional log count parameter is
provided to ensure that no log entries are unread at the time of the clear.

Expanded Syntax
:DitAGnostic:LOG:CLEar <current log size>

Parameter

If the value sent for the optional log parameter does not match the current
log entry count (use :DIAG.LOG:COUN? to obtain this number), the clear will
not take place.

Context Dependencies

This command is always valid. If the optional log count parameter is sent,
and the current and actual log count does not match log count value, the clear
will not be performed and error -222 will be generated.
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EERY

:"5’:7 Reading the Diagnostic Log (continued)

DiAGnostsc‘LOG COUNt? - _: i S HESPONS FORMAT -

This query identifies the number of entries in the diagnostic log.
Response

Range is 1 to 222, maximum is subject to change.

DiAGnost:c*LOG READ? : .:f_;;._' St o -1%'23}?05_1'5_5 FORMAT "
Rerumsthe mostrece""d:a' nastl og entry. g R

This query returns the most recent diagnostic log entry.

Response

The diagnostic log entry format is: "Log NNN: YYYYMMDD.HH:MM:SS:
<log,_message>", where:

Log indicates a diagnostic log entry, and NNN is the log entry number
YYYYMMDD . HH:MM:SS is the date and time of the diagnostic log entry?

The <log_message> is a sequence of up to 255 characters.
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Reading the Diagnostic Log {continued)

This query returns the user-specified diagnostic log entry. -

Expanded Syntax
:DIAGnostic:LOG:READ? <entry number>

Parameter

Range is 1 to current log count.

Response

The diagnostic log entry format is: "Log NNN: YYYYMMDD ITH:MM:SS:
<log_message>", where:

Log indieates a diagnostic log entry, and NNN is the log entry number
YYYYMMDD HH:MM:SS is the date and time of the diagnostic log entry.
The <log_message> is a sequence of up to 255 characters.

Context Dependencies

This query is always valid. If no log message is associated with the requested
log number, error -222 is generated.
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Monitoring Status/Alarm Conditions

The Receiver is at all times monitoring various operating conditions through
a status/alarm reporting system. The Receiver is shipped from the factory
with the status system set to generate an alarm under a default set of
operating conditions.

The monitored operating conditions are organized by function intoe three
major groups: Questionable status, Command Error status, and Operation
status. The Operation status group has three functional subgroups: Powerup
status, Holdover status, and Hardware status.

All of the operating conditions are summarized by the Alarm status.

Figure 5-1, on the next page, includes the identification of the default alarm
conditions. Those conditions which are enabled to “feed” all the way through
the system will generate an alarm in a Receiver configured with the factory
defaults. (Note a diagram identical to Figure 5-1 is provides as part of the
Receiver Commands at a Glance/Status Reporting System at a Glance
foldout — pages 4-17 and 4-18, respectively.)
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Binary Weights

8 256

NOEaWN=O
BEESwnma
N

-t

[ ]

L L

Powerup

First Satellite Tracked

-

Oscillator Oven Wam

>

Date & Time Valid

Holdover

Holding

Waiting to Recover

Aecovering

Exceeding Threshoid

|-

Hardware

Selftest Failure

+15V Supply Exceeds Yolerance;

-15V Supply Exceeds Tolerance

+5V Supply Exceeds Tolerance

Oven Supply Exceeds Tolerance

niot used

EFC Voltage Near Full-Scale

EFC Voltage Fuli-Scale

GPS 1 PPS Failure

GPS Failure

Tl Measurerment Failed

IBEJE AL L SNEE AL PRI 2L 3

EEPROM Write Failed

i

intema! Reference Failure

-

R

“OR" |

w{ Hardware Summary

Beg Monitoring Status/Alarm Conditions

{continued)

Questionable R
0 ] Time Heset -
1 {User-reported 4
Alarm

Command Error not used

ot eod net used

ot :::d not used iy
2 [Cuery Eror L Cuiesionable Summary EE)\}
3 | Hardware/Firmware Error |- qot Lsed Alagm
4 | Semantic Emor ?ﬁ:m:;w;d Error Summary |-
5 | Syntactic Emor L asler summary.

not used L Opefaﬁm*s_g_mmaty
7 | Power Cycled

Operation

<Q

Powensp Summary

Locked

Position Mold

1 PPS Reference Vaiid

b 63 LA3—

6 |Log Almost Fu

Shading identifies
summary bit.

Detault Transition Fliter ———J

E} Faise-to-true {positive}
transition latches event,

E} Not applicable

Detault Event Enable

~— Fyent enabled to report o
summary bit,

--------- Event disabied

Figure 5-1. HP 59551A/58503A Status Reporting System Diagram
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Monitoring Status/Alarm Conditions (continued)

The following describes, for each functional group of operating status shown
in Figure 5-1, each of the operating conditions that is monitored through the
status/alarm system.

Each monitored condition bit is “set” (fo one) when the named condition is
true and “cleared” (to zero) when the named condition is false.

Each monitored event bit is set when the named event has occurred and
cleared at powerup and when the user executes a command which reads or
clears the event register.

All of the conditions and events are cleared at powerup and
:SYSTem:PRESet.
Alarm Status

The Alarm Status summarizes condition changes from the three major
functional status groups (Questionable, Command Error, and Operation),

s The Questionable Summary condition (bit 3) reflects one or more latched
condition changes in the Questionable status group.

» The Command Error Summary condition (bit 5) refiects one or more
latched condition changes in the Command Error status group.

s The Master Summary condition (bit 6) indicates that there was at least
one reason for generating an Alarm.

¢ The Operation Summary condition (bit 7) reflects one or more latched
condition changes in the Operation status group.

Operation Status

The Operation Status is comprised of the Operation subgroup (Powerup,
Holdover, and Hardware) summaries, Locked, Position Hold, 1 PPS Reference
Valid, and Log Almost Full status.

¢ ‘The Powerup Summary condition (bit 0) reflects one or more latched
condition changes in the Powerup status group.

= The Locked condition (bit 1) indicates whether or not the Receiver is
locked to GPS.

¢ The Holdover Summary condition (bit 2) reflects one or more latched
condition changes in the Holdover status group.
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Monitoring Status/Alarm Conditions (continued)

s The Position Hold condition (bit 3) indicates whether the Receiverisin
paosition hold or survey mode.

» The 1 PPS Reference Valid condition (bit 4) indicates that the GPS 1 PPS
signal is suitable to use as a locking reference,

+« The Hardware Summary condition (bit 5) reflects one or more latched
condition changes in the Hardware status group.

¢ The Log Almost Fuli condition (bit 6) indicates whether or not the
diagnostic log is approaching the point where new entries will no longer
be logged.

Hardware Status

This Operation subgroup comprises operating status that indicates the health
of the Receiver hardware.

One or more of the condition changes from this group are summarized in the
Operation Status group.

s The Selftest Failure condition (bit 0) indicates whether a failure was
detected during the powerup or last user-initiated self test.

e The following conditions reflect the status of specific hardware that is
eontinuously monitored by the Receiver:

+15V Supply Exceeds Tolerance condition  (bit 1)
—-15V Supply Exceeds Tolerance condition  (bit 2)
+5V Supply Exceeds Tolerance condition (bit 3)
Oven Supply Exceeds Tolerance condition  (bit 4)

EFC Voltage Near Full-Scale condition (bit 6)
EFC Voltage Full-Scale condition (bit 7}
GPS 1 PPS Failure condition (bit 8)
GPS Failure condition (bit 9)
Time Interval Measurement Failed event (bit 10)
Internal Reference Failure condition (bit 12)

¢ The EEPROM Write Failed event (bit 11} indicates that an attempt to
write to the non-volatile memory failed.
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Monitoring Status/Alarm Conditions (continued)

Hoidover Status

This Operation subgroup is comprised of operating status that occurs during
holdover.

One or more of the condition changes from this group are summarized in the
Operation Status group.

e The following conditions indicate that the Receiver is in holdover, and the
specific holdover state:

Holding condition (bit 0)
Waiting to Recover condition (bit 1)
Recovering condition {(bit 2)

s The Exceeding User-Threshold condition (bit 3) indicates whether or not
the user-gpecified holdover duration
(SYNC:HOLDover:DURation:THReshold) is being exceeded.

Powerup Status

This Operation subgroup is comprised of operating status that occurs at
powerup.

One or more of the condition changes from this group are summarized in the
Operation Status group.

* 'The First Satellite Tracked condition (bit 0) is cleared at powerup and set
when the first satellite becomes tracked following powerup.

¢ The Oscillator Oven Warm condition {bit 1) is cleared at powerup and set
when the internal oscillator has warmed up following powerup.

s The Date & Time Valid event (bit 2) is cleared at powerup and set when
the date and time are set during the first lock is attained after powerup.

Questionable Status

The Time Reset status event (bit 0) indicates that the Receiver reset its time
because the Receiver's time was found to be different from the time being
reported by the satellites. This could occur after an extensive holdover period.

The User-reported condition (bit 1) indicates the setting reported by the user
with the :STATus:QUEStionable:CONDition:USER or
:STATus:QUEStionable: EVENt:USER command. This is the only condition in
the status/alarm reporting that the user can directly affect.
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Monitoring Status/Alarm Conditions (continued)

Command Error Staius

This group contains events which indicate a command ervor has oceurred,
and an event which indicates that the power has cycled. (See Figure 5-1.)

The following status events indicate that a command error occurred:

s The Query Error status event (bit 2). Errors -400 through -499 are query
erTors.

¢ The Hardware/Firmware Error status event (bit 3). Errors -300 through
~399 are hardware/firmware errors.

¢ 'The Semantic Error status event (bit 4). Errors -200 through -299 are
semantic errors.

» The Syntactic Error status event (bit 5). Errors -100 through -199 are
gyntactic errors.

» The Power Cycled status event (bit 7) is set at powerup.
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Monitoring Status/Alarm Conditions (continued)

O Clearing and Presetting Alarms

Cloars the current alamm and prepares the Recejver for the
o2 es the

When the *CLS command clears the event status registers and error queue,
the Receiver’'s Alarm LED and Alarm BITE output will no longer indicate
that there was a reason to alarm. Furthermaore, the Receiver is then ready to
detect 4 new alarm.

Context Dependencies

In the HP59551A, the error queue (and corresponding serial port prompt) of
the I/O port which transmitted *CLS will be cleared.

Side Effects
The Alarm LED is extinguished.

The Alarm BITE output is set “inactive/off.”

The prompt of the serial I/O port (which transmits *CLS) reflects error queue
clearing.

The event status registers are cleared.

The error queue {(and corresponding serial port prompt) of the YO port which
transmitted *CLS will be cleared.

Theory

The *CLS command clears the event status registers and error queue. (They
are also cleared at power-up.)

Since the Alarm Condition register summarizes the event registers, it is
cleared as a result of the clearing of all of the event registers.

The alarm remains active even after the condition that caused it has gone
away.

If the condition that caused the alarm to occur is still set, a new alarm cannot
be detected until the condition clears and resets.

This command has no effect on condition, enable, or transition filter registers.
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S Monitoring Status/Alarm Conditions (continued)

e

3fg\,;

O Clearing and Presetting Alarms (continued)

:STATusiPRESetALARmM = = = o oo

: _fPresers me stamsfalann repomng system fo generate an_ alann :
h when a factary dsfautt set of aperarmg aondmons occum Eh

When the conﬁgurable portion of the status/alarm reporting system is preset,
the Receiver is configured to generate an alarm under the factory default set
of operating conditions.

Use this command to restore only the status/alarm reporting system to the
factory (:SYSTem:PRESet) settings.

Theory

The configurable portion of the status/alarm reporting system consists of
enable and transition filter registers. Figure 5-1 identifies the factory default
enables and transitions.

The status/alarm reporting configuration is stored in non-volatile memory.

This command performs a subset of the :SYSTem:PRESet command in that it
only presets the configuration associated with status/alarm reporting system.

This command does not affect condition or event registers.
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Monitoring Status/Alarm Conditions (continued)

1 Reading and Qualifying Alarms

Alarm
Condition
Register

not used
not used
not used
3 | Questionable Summary
not used
5 | command Errer Summary
LBl Master Summary
7 { Operation Surnmary

*STB?

Alarm .
Enable ER- o S
Register M’R\
Alarm
not used
not used
not used
*SRE <bit masks> 3 | Questionable Summary
*SRAE? nof used
5 { Command Error Summary
not used
7 | Operation Summary
Figure 5-2. Alarm Condition and Enable Registers
LED:ALARM? COUE LR (<. | RESPONSE FORMAT .
Retums the status of the front-panel Alarm LED. ' . o 1 Cpgeq i

This query returns the status of the front-panel Alarm LED, which indicates
that a change in operating conditions was recorded. The alarm remains
active even after the condition that caused it has gone away.

Theory

This query essentially reads the Master Summary bit (bit 6) of theAlarm
Condition Register.

At power-up, the alarm status is cleared,
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e Monitoring Status/Alarm Conditions ____ (continued)

Dy

2

[0 Reading and Qualifying Alarms (continued)

SRE....
Sets the Alarm Enable Register.

The setting of the Alarm Enable Register (Figure 5-2) selects which summary

status from the Alarm Condition Register is enabled to generate an alarm.

Expanded Syntax
*SRE <bif mask>

Semantics
The <bit mask> has a range of 0 to 255,
The <bit mask> value represents the sum of the binary-weighted values of

the register. Attempts to set unused bits in the register are ignored — the
value of unused bits is zero.

RESPONSE FORMAT .. .

This query identifies the status conditions enabled to generate an alarm.

Reading the Alarm Enable Register identifies which summary status from
the Alarm Condition Register is enabled to generate an alarm.

Response
The range is 0 to 2565.

The response value represents the sum of the binary-weighted values of the
register. The value of unused bits is zero.

Theory
Reading/Querying the Alarm Enable Register does not change its contents.
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Monitoring Status/Alarm Conditions (continued)
[0 Reading and Qualifying Alarms (continued)

oo | RESPONSE FORMAT "
‘Reads the Alarm Condltion Register. PO

This query reads the Alarm Condition Register (Figure 5-2).
Response

The range is 0 to 255.

The response value represents the sum of the binary-weighted values of the
register. The value of unused bits is zero.

Theory

The Alarm Condition Register continuously monitors the summary status of
the instrument.

The Alarm Condition Register bits are updated in real time — there is no
latching or buffering.

Reading/Querving the Alarm Condition Register does not change its contents.

At powerup, the Alarm Condition Register is cleared.
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Monitoring Status/Alarm Conditions (continued)

00 Reading and Qualifying Receiver Status

Condition Transition Event
Register Filter Register
Q * - G
1 L * oo 1
2 > * > 2
pﬁ-._./-\, /\-/\.., AND"
- L]
- -

Continususty mongors Enables condition changesic  Latches condition changes Summary
conditions ] 3 report to Even_t Register ‘STATus: <register>-EVENT Bit
:STATus:<register>:CONDition? :STATus <register>PTR. .
:STATus: <register>PTR? Evant
STATus:<ragister>-NTR . . . Ve“,
BSTATus <register>"NTR? E"EP e
Register
* = 4 positive transition or
¥ negative transition or
: either transition or
-~ neither wansition
<register> = OPERation ar “
QUEStionabte or Enables eventsto
OPERation:HARDware or repoit 1o summary bit
OPERation:HOLDover or ‘STATus:<register>:ENABle <bit mask>
OPERation:POWerup STATus <register--ENABle?

Figure 5-3. Condition, Transition Filter, Event Enabie, and Event Registers
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Monitoring Status/Alarm Conditions (continued)}

[0 Reading and Qualifying Receiver Status {continued)

:STATus: <register>:CONDition? .~ ' .

| RESPONSE FORMAT
Reads the specified condition register. oaa

4da

This query reads the specified condition register (figures 5-3 and 5-1).

Expanded Syntax

:8TATus:OPERation: CONDition?
:STATus:QUEStionable: CONDition?
STATus:OPERation:HARDware:CONDition?
:STATus:OPERation:HOLDover: CONDition?
:STATus:OPERation:POWerup: CONDition?

Response
The range is 0 to 656535,

The response value represents the sum of the binary-weighted values of the
register. The value of unused bits is zero.

Note that some bits, those which are “event-only”, have no corresponding
conditions.

Theory

A condition register continuously monitors the hardware and firmware status
(that is, the operating conditions) of the instrument.

Conditions register bits are updated in real time — there is no latching or
buffering.

Reading/Querying a condition register does not change its contents.

At powerup, the conditions registers are cleared.
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Monitoring Status/Alarm Conditions {continued)

£ Reading and Qualifying Receiver Status (continued)

STATus:regiftor-BVEN? | neseonseronunT

Reads the specified event registar. o osad

This query reads the specified event register (figures 5-3 and 5-1), retrieving
information about what has happened to the instrument since it was last
queried, or cleared by :SYSTem:PRESet or *CLS.

Expaned Syntax

:STATus:OPERation: EVENt?
:STATus:QUEStionable:EVENL?
:STATus:OPERation:HARDware: EVEN?
:STATus:OPERation:HOLDover. EVENt?
:STATus:OPERation: POWerup:EVEN?

Response

The range is 0 to 65535.

The response value represents the sum of the binary-weighted values of the
register. The value of unused bits is zero.

Side Effects

Reading/Querying an event register clears it.

Theory

An event register captures changes in conditions. When a transition occurs,
the corresponding bit in the event register is set TRUE. The instrument can
be configured (using :STATus:<register>NTRansition and
:STATus:<register>:PTRansition), for each bit position, to capture the
positive, the negative, either, or neither transition.

Event register bits, once set, are latched. That is, they remain set until they
are read. When they are read, they are cleared.

At powerup, the event registers are cleared.

See Also

:STATus:<register>:NTRansition . ..
:STATus: <register>:FTRansition . . .
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Monitoring Status/Alarm Conditions {continued)

[0 Reading and Qualifying Receiver Status (continued)

| SYSTembRESs

STATus:register~ENABle . | st
e 5__90559“2"55'_'-‘.“.’?-99:’.‘-‘.@

Sets the specified

enable registe

The setting of an enable register (figures 5-3 and 5-1) selects which events
from the corresponding event register are enabled to report to the
corresponding summary bit of the summarizing condition register.

Expanded Syntax

:STATus:OPERation:ENABle <bit mask>
STATus:QUEStionable:ENABIe <bit mask>
:STATus:OPERation:HARDware:ENABIle <bit mask>
STATus: OPERation:HOLDover:ENABle <bit mask>
:S5TATus:OPERation:POWerup:ENABle <bif mask>

Parameter
The <bit mask> has a range of 0 to 65535.
The <bit mask> value represents the sum of the binary-weighted values of

the register. Attempts to set unused bits in an enable register are ignored —
the value of unused bits is zero.
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Monitoring Status/Alarm Conditions (continued)

1 Reading and Qualifying Receiver Status (continued)

:STATus:cregister~ENABle?. .~

| RESPONSE FORMAT. -
Reads the specified enable register, a

Reading an enable register (figures 5-3 and 5-1) identifies which events from
the corresponding event register are enabled to report to the corresponding
summary hit of the summarizing condition register.

Expanded Syntax

STATus:OPERation;:ENABIe?
:STATus:QUEStionable:ENABIe?
:STATus:OPERation:HARDware:ENABIe?
:STATus:OFERation:HOLDover:ENABle?
:8TATus:OPERation:POWerup: ENABIe?

Response
The range is 0 to 65535.

The response value represents the sum of the binary-weighted values of the
register. The value of unused bits is zero.

Theory

Reading/Querying an enable register does not change its contents.
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Monitoring Status/Alarm Conditions (continued)

0 Reading and Qualifying Receiver Status (continued)

:STATus:<register>:NTRansition.. .. ] SySTemPRESeL o
: : e m;:;gmsq toreteut -
_STATus <regfster>.PT _ans;txon i | Transiion Eiter identtication _:

Ssas fhe spec;ﬁed transmon f:fter reg:ste

The setting of the transition filter registers selects which condition .
transitions (positive, negative, either, or neither) are enabled to report
events.

Expanded Syntax

:STATus:OPERation:NTRansition <bit mask>
‘STATus:QUEStionable:NTRansition <bit mask>
:S$TATus:OPERation:HARDware:NTRansition <bit mask>
:STATus:OPERation:HOLDover:NTRansition <bit mask>
:STATus:OPERation:POWerup:NTRansition <bit mask>

:STATus:OPERation:PTRansition <bit mask>
:STATus:QUEStionable:PTRansition <bit mask>
:STATus:OPERation:HARDware:PTRansition <bit mask>
:5TATus:OPERation:HOLDover:PTRansition <bif mask>
:STATus:OPERationPOWerup:PTRansition <bit mask>

Parameter
The <bit mask> has a range of 0 to 65535.

The <bit mask> value represents the sum of the binary-weighted values of
the register. Attempts to set unused bits in the transition filter are ignored —
the value of unused bits is zero.

To enable negative {one to zero) transitions of specific conditions, set the
eorresponding blts to one in the <bit mask > for the NTRansition register
command.

To enable positive (zero to one) transitions of specific conditions, set the
corresponding bits to one in the <bit mask > for the PTRansition register
command.

Note that some bits, those which are “event-only”, have no transition filter
setting. Attempts to set these bits are ignored.
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Monitoring Status/Alarm Conditions {continued)

0 Reading and Qualifying Receiver Status (continued)

:STATus: «:registeryNTBans:tson?

| RESPONSE FORMAT
'STATusxregisfemP'{ Ransmon? PR IR PR I

Reads the spscmed rransftxon flirer fegfstefs

Reading the transition filter registers identifies which condition transitions
(positive, negative, either, or neither) are enabled to report events.

Expanded Syntax

:STATus:OPERation:NTRansition?
:STATus:QUEStionable:NTRansition?
STATus:OPERation:HARDware:NTRansition?
:STATus:OPERation:HOLDover:NTRansition?
:STATus:OPERation: POWerup:NTRansition?

:STATus: OPERation;:PTRansition?
:STATus:QUEStonable:PTRansition?
:STATus:OPERation:HARDware:PTRansition?
STATus:OPERation:HOLDover:PTRansition?
:STATus:OPERation:POWerup:PTRansition?

Response
The range is 0 to 65535.

The response value represents the sum of the binary-weighted values of the
register, The value of unused bits is zero.

The bits which are set to one in the <bit mask> of the NTRansition
query response indicate the enabled negative transitions of
corresponding conditions.

The bits which are set to one in the <bit mask> of the PTRansition
query response indicate the enabled positive transitions of
corresponding conditions.

Theory

Reading/Querying a transition filfer register does not change its contents.
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Monitoring Status/Alarm Conditions (continued)

1 Reading and Qualifying Command Error Status

Command Error
Event
Register

not used

not used

Query Error
Hardware/Firmware Error
Semantic Etror

Syntactic Error

not used

Power Sycled

*ESR?

3L S LS

-~

Command Error
Enable
Register

Command Erer
Bummary Bil of
Alarm Condition
Register

ot used

not used
Query Error
Hardware/Firmware Error |
Semantic Emor
Syntactic Eror
aoi used

Power Cycled

*ESE <bit mask>
*ESE?

[F RS £ )

~

Figure 5-4. Command Error Event and Enable Registers

‘ESE...

L | svsTenegse
. Sets the Command Error Enable Register. * = | N

The setting of the Command Error Enable Register (Figure 5-4) selects which
events from the Command Error Event Register are enabled to report to the
Command Error Summary bit of the Alarm Condition Register.

Expanded Syntax
*ESE <bit mask>

Parameter
The <bit mask> has a range of 0 to 255.
The <bit mask> value represents the sum of the binary-weighted values of

the register. Attempts to set unused bits in the register are ignored — the
value of unused bits is zero.
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Monitoring Status/Alarm Conditions (continued)

0 Reading and Qualifying Command Error Status (continued)

SESE? oo aEseoNSE FORMAT
BeadstheGommandErrorEnableRag!ster S e e

This query identifies the status conditions enabled to generate an alarm.

Reading the Command Error Enable Register (Figure 5-4) identifies which
events from the Command Error Event Register are enabled to report to the
Command Error Summary bit of the Alarm Condition Register,

Response

The range is 0 to 255.

The response value represents the sum of the binary—weighted values of the
register. The value of unused bits is zero.

Theory

Reading/Querying the Command Error Enable Register does not change its
contents.

*ESR? o oot | RESPONSEFORMAT
Reads!heCommand ErrorEvsntF?eg:s!er e e

Ciddd

This query reads the Command Error Event Register, retrieving information
about errors (or power cycles) that have occurred since the instrument was
last queried, or cleared by SYSTem:PRESet or *CLS,

Response

The range is 0 to 255.

The response value represents the sum of the binary-weighted values of the
register. The value of unused bits is zero.

5-67



AZE
0%
LY

=~J

Command Reference
Operating Status

Monitoring Status/Alarm Conditions {continued)

0O Reporting Questionable Status

:STATus!QUEStionable: CONDition:USER ...

‘Satsthe _sef-reparted bit of: he Gusst:onable Co 'dmon
Register. * |

SYSTem PR}":“Set

lNON VOLATILE —
This command sets the User»reported bit of the Questlonable Condition
Register.

Expanded Syntax

STATus:QUEStionable:CONDition:USER SET orCLEar

Parameter

SET will cause the User-reported bit of Questionable Condition Register to be
set to 1.

CLEar will cause the User-reported bit of Questmnable Condition Register to
be set to 0.

Side Effects

The User-reported bit of the Questionable Condition Register is set or cleared
by this command.

Theory

A condition change (from SET to CLEAR, or CLEAR to SET) of the User-
reported bit of the Questionable Condition Register, and the appropriate
configuration of the Questionable Transition Filter is necessary fo generate
an event in the Questionable Event Register.

Furthermore, when the User-reported bit of Questionable Event Enable
Register is enabled, and the Questionable Summary bit of the Alarm Enable

Register is enabled, then a transition of the User-reported condition will
generate an ALARM.
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Monitoring Status/Alarm Conditions (continued)

O Reporting Questionable Status (continued)

:STATus:QUESionable:EVEN:USER [.. -

Generates a transition of the User. eponad_bfr of'tha et
Quesﬂonab!e Condmon_ F?eg;star S v

This command generates a transition of the User-reported bit of the

Questionable Condition Register.

Expanded Syntax
:STATus:QUEStionable:EVENEUSER PTRansition or NTRansition

Parameter

PTRansition will cause the User-reported bit of Questionable Condition
Register to transition from a setting of 0 to a setting of 1.

NTRanstition will cause the User-reported bit of Questionable Condition
Register to transition from a setting of 1 to a setting of 0.

Context Dependencies

Issuing PTRansition, while the User-reported bit of the Questionable Positive
Transition Register is enabled, sets the User-reported bit of the Questionable
Event register.

Issuing NTRansition, while the User-reported bit of the Questionable
Negative Transition Register is enabled, sets the User-reported bit of the
Questionable Event register.

Side Effects

The user-reported bit of the Questionable Condition Register is set by the
PTRansition parameter or cleared by the NTRansition parameter.

Theory

A positive or negative (PTRansition or NTRansition) of the User-reported bit
of the Questionable Condition Register, and the appropriate configuration of
the Questionable Transition Filter is necessary to generate an event in the
Questionable Event Register.

Furthermore, when the User-reported bit of Questionable Event Enable
Register is enabled, and the Questionable Summary bit of the Alarm Enable
Register is enabled, then a User-reported event will generate an ALARM.
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Assessing Receiver Health

TST?

R TR e R T SO °| RESPONSE FORMAT = -
‘Executes an internal selftest and reports the results. SRS

This guery causes an internal selftest and the response indicates whether any
errors were detected. This test takes about 49 seconds to complete.

Error -330, “Self test failed” is generated if the selftest fails.

Manual operation of internal self-test diagnostics will affect normal Receiver
operation, including disruption of any or all of the following: GPS satellite
tracking, reference oscillator frequency, 1 PPS output timing, and Receiver
status information. When invoked manually, any of these diagnostics should
be considered to be destructive tests. :

The following elements and functions are tested:

CPU

EPROM

RAM

EEPROM

UART

QSPI

FPGA logic
Interpolators

GPS engine

Power supply levels
Reference oscillator

Response

A value of 0 indicates the tests passed, 2 non-zero value indicates the selftest
was not completed or was completed with errors detected.
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Assessing Receiver Health (continued)

DIAGncstlc LiFetime:COUNt? ~ = | RESPONSEFORMAT .
] ndicatmg rhe totaa‘powered~on tgme

This query returns the lifetime count, indicating the total powered-on time.

Response

Range of the integer is 0 to 4,294,967,296 with a resolation of 1. Each count
represents three hours of operation.

_ .BiAGnosiic TEST L
Hetums mfonnat;on for user-spec:ffed test

RESPONSE FOE%MAT '_ )

This query returns information for user-specified test.

Expanded Syntax

:DIAGnostic:TEST? ALL or DISPlay or PROCessor or RAM or EEPRom or UART or QSPI
or FPGA or INTerpolator or GPS or POWer.

Hesponse

A value of 0 (zero) indicates test passed.

Parameter

ALL returns test information for all of the tests
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Assessing Receiver Health {continued)

|- RESPONSE 'FORMAT '

: perfmned

This query returns the result of the last test and the type of test performed.
Use this query, for example, following powerup to check the outcome of the
powerup selftest.

Response

A value of 0 indicates test passed. Non-zero value indicates test failed.

The literal or alphanumeric characters portion of the response identifies the
specific test.
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System Time

The HP GPS Receiver is designed to allow you access to a very accurate
system clock that provides both date and time, to customize the clock for a
local time zone, to identify the exact time, to identify the accamulated time
difference (in seconds) between the GPS and UTC timelines, and to monitor
and adjust for leap second occurrences.

The following commands are provided to allow you to monitor and control the
system date and time.

B Identifying Time of Next 1 PPS Reference Edge
PTIMe: TCODe?

B Reading Current Time

PTIMe:DATE? or 8YSTem:DATE?
PTiMe: TIME? or BSYSTem: TIME?
:PTiMe:TIME:STRing?

B Applying Local Time Zone Offset

PTiMe:TZONe ...
FTIMe: TZONe?

& Defining the 1 PPS Reference Edge (HP 59551A Only)

:PTiMe:PPS:EDGE ...
PTIMe:PPS.EDGE?

N Reading Leap Second Status

PTIMe:LEAPsecond: ACCumulated?
:PTiIMe:LEAPsecond:DATE?
:PTIMe:LEAPsecond:DURation?
PTiMe:LEAPsecond:STATe?
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Identifying Time of Next 1 PPS
Reference Edge

.PTIMe TCOBe?

R RESPONSE FORMAT. "R’
Rewms tfmecoda messa je 980 ro_zo ms pnor to 1 F’PS af :

- "':Ascnnata TN

This query returns timecode message 980 to 20 ms prior to 1 PPS of indicated
time. This special query provides not only accurate time but also provides the
user the opportunity to correctly correlate this time with a corresponding

1 PPS edge.

Response

The guery response provides the following type of information:
¢ date and time of next on-time edge,
*» ‘Time Figure of Merit,
s  Freguency Figure of Merit,
o leap second indicator
¢ alarm indication, and
s service request.
An example response is:
T21995056112055233000049

The following text describes this response.
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Identifying Time of Next 1 PPS
Reference Edge (continued)

The previous response example is in the
"T2YYYYMMDDHHMMSSMFLRVcc" format, where

T2 indicates a timecode message.

YYYYMMDD  is the calendar date at the next 1 PPS on-time edge.

HHMMSS is the 24 hour time at the next 1 PPS on-time edge. Note that
this value is influenced by the ptim:tzon setting. :

M is time figure of merit.

F is frequency figure of merit.

L is leapsecond indicator (- means a -1 leapsecond is pending, 0
means no leapsecond pending, + means a 1 leapsecond is
pending).

R is the request for service bit from the status system (0 = no

service requested, 1 = service requested). An alarm will be
generated when this byte transitions to 1.

v is validity byte. 1 indicates that time-related information
isn’t valid, 0 indicates that it is valid.
cc is the checksum of the prior bytes (two Hex bytes).
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Reading Current Time

PTIMeDATE? o | Feenotee o

This query returns the current calendar date. The local calendar date is
always referenced to UTC time, offset by any local time zone value that has
been provided by the user. The year, month, and day are returned.
Response

Three fields are separated by commas: <year>,<month>, <day>.

o The <year> range is 1994 to 2077.
» The <month> rangeis 1to 12,
» The <day> range is 1 to 31.

Context Dependencies

This query is not valid prior to the first lock following powerup (see bit 2 of
the Powerup Status Register) or :SYSTem:PRESet. Sending this query before
the first lock will generate error -230.

PTIMeTIME?
SYSTem:TIME?

| RESPONSE FORMAT .- -

U add sddaed

This query returns the current 24-hour time. The local time is always
referenced to UTC time, offset by any local time zone value that has been
provided by the user. The hour, minute, and second is returned,

Response

Three fields are separated by commas: <hour>,<minute>,<second>.
s The <hour> range is 0 to 23.
» The <minute> range is 0 to 59,

»  The <second> range is 0 to 60, The value of 60 only occurs as the UTC
leapsecond.

Context Dependencies

This query is not valid prier to the first lock following powerup (see bit 2 of
the Powerup Status Register) or :SYSTem:PRESet. Sending this query before
the first lock will generate error -230.
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Reading Current Time (continued)

P’!‘iMe.’!‘EME,S’Fﬂmg? | PESPONSE FORMAT. ..

This query returns the current 24-hour time suitable for display (for example,
15:23:06).

Context Dependencies

This query is not valid prior to the first lock following powerup (see bit 2 of
the Powerup Status Register) or :SYSTem:PRESet. Sending this query before
the first lock will generate error -230.
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Applying Local Time Zone Offset

_ PTIMe.TZONe R

QSets the-time zone. J‘obaf !ime-offser to pmwde an offset from
:UTC z‘o serve as the bas:s for ali rspor«‘ed ﬂma

i} SYSTemPRESet |

This command sets the time zone local time offset to provide an offset from
Universal Coordinated Time (UTC) to serve as the basis for all reported time.
The local 24-hour time and local calendar date depend on the present setting
of the time zone parameter, which is used to indicate the offset from UTC.
Typical application of this command is to account for time zone differences
between the installed Receiver location and the prime meridian at
Greenwich, which uses UTC uncorrected.

Expanded Syntax
PTIMe:TZONe <hour>, <minutes>

Parameter
s The <hour> range is -12 to +12, and is rounded to the nearest integer.

s The optionally supplied <minute> range -59 to +59, and is rounded to the
nearest integer. The <minute> is defaulted to 0 if not supplied.

Context Dependencies

:SYSTem:PRESet sets the time zone to zero (0,0).

MMG‘TZQNQ? Hnt R R e HESPONSEFOFEMAT
Retumstbalocaf&mszone offset. S T ; +ad, idd -

This query returns the local time zone offset.

Response

The first returned value is offset hours. The second returned value is offset
minutes.
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Defining the 1 PPS Reference Edge (HP 59551A Only) ____

HPS9ssIA
iPTIMe:PPS:EDGE

This command selects the polarity of the 1 PPS on-time edge.

Expanded Syntax
:PTIMe:PPS:EDGE RISing orFALLing

Parameter

The RISing parameter sets the 1 PPS rising edge as the on-time edge.

The FALLing parameter sets the 1 PPS falling edge as the on-time edge.

HP 39351A. ...

This query returns the polarity of the 1 PPS on-time edge.

Response

RIS indicates that the 1 PPS on-time edge is the rising edge.

FALL indicates that the 1 PPS on-time edge is the falling edge.
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Reading Leap Second Status

This guery returns the leap second difference accumulated between GPS time
and UTC time since the beginning of GPS time. The {ime units are seconds.

Response

An example response is:
+10

which indicates that the accumlated leap second difference between the GPS
time and UTC is 10 seconds.

Context Dependencies

This query is not valid prior to the first lock following powerup (see bit 2 of
the Powerup Status Register) or :8YSTem:PRESet. Sending this query before
the first lock will generate error ~ 230.

Theory

The leap second value is initialized during the power-on sequence by
evaluating :PTIMe:LEAPsecond:ACC = GPS time - UTC time. In July 1994,
the value was 10 seconds,

The value is automatically adjusted immediately following the occurrence of a
leap second correction to the UTC time scale. When a 1 leap second addition
is made to the UTC time scale, the extra second delays the arrival of
midnight UTC causing :PTIM:LEAP:ACC? to increase by 1 second, When a

1 leap second subtraction is made to the UTC time scale, the missing second
hastens the arrival of UTC midnight causing :PTIM:LEAP:ACC? to decrease
by 1 second. .

5-80



Command Reference
System Time

Reading Leap Second Status {continued)

This query returns the UTC calendar date of next leap second. The year,
month, and day are returned.

Response

Three fields are separated by commas: <year$,<month>,<day>.
+ The <year> range is 1994 to 2077.

e The <month> rangeis 1 to 12.

¢ The <day> range is 1 to 31.

Context Dependencies

This query is not valid prior to the first lock following powerup (see bit 2 of
the Powerup Status Register) or :SYSTem:PRESet, or if no leap second is
pending. Sending this query before the first lock or if no leap second is
pending will generate error — 230.
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Reading Leap Second Status (continued)

This query identifies whether a leap second is pending, distinguishes between
leap seconds which extend the minute, and leap seconds which shorten the
minute. This query returns the daration of the minute corrected by the next
leap second. The duration units are seconds.

Response

Returns a value of 59, 60 or 61:

¢ Avalue of 59 indicates subtraction of 1 second is pending.
¢ A value of 60 indicates no leap second pending.

+ A value of 61 indicates addition of 1 second is_pending.

Context Dependencies

This query is not valid prior to the first lock following powerup (see bit 2 of
the Powerup Status Register) or :SYSTem:PRESet, or if no leap second is
pending. Sending this query before the first lock or if no leap second is
pending will generate error - 230,
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Reading Leap Second Status (continued)

This query identifies if a leap second is pending. This query looks ahead to
indicate a pending leap second.

Response
A value of 0 indicates no leap second is pending.

A value of 1 indicates a leap second is pending. The leap second adjustment
can be either the addition of a second or the subtraction of a second.

Context Dependencies

This query is not valid prior to the first lock following powerup (see bit 2 of
the Powerup Status Register) or :SYSTem:PRESet (but is valid if no leap
second is pending). Sending this query before the first lock will generate error
— 230.
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Programmable Pulse Output
(HP 59551A Only)

The Programmable Pulse output feature provides a means of using the

HP GPS Receiver as a pulse generator. The pulse sutput, which is
programmable by the user, can either generate a stream of pulses at a
gpecified start time and repetition interval, or it can produce a single puise at
a specified time and then stop.

The following commands are provided to allow you to operate and control the
programmable output of the HP 59551A GPS Receiver.

Note that the configuring of the Programmable Pulse output reguires
consideration of five settings: start date, start time, continuous on/off, pulse
period, and pulse polarity. Changing any one of the settings will stop any
previously configured pulse stream and reassert all five settings. If the start
date has already passed when you modify the repetition interval, the pulse
output will halt until you provide a new start date.

:PULSe:CONTinuous:PERiod ...
‘PULSe:CONTinuous:PERIiod?
‘PULSe:CONTinuous:STATe ...
‘PULSe:CONTinuous:STATe?
:PULSe:REFerence:EDGE ...
‘PULSe:REFerence:EDGE?
PULSe:STAREDATE ...
:PULSe:STARLDATE?
PULSe:STARETIME ...
PULSe:STARETIME?
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Programmable Pulse Output (HP 59551A Only)

HP 595514

:PULS

This command sets the interval between pulses in seconds.

Expanded Syntax
:PULSe:CONTinuous:PERIod <seconds>

Parameter

The <seconds> parameter range is 1 to 31536000, equivalent to one year.
Resolution is 1.

Context Dependencies

The interval set by this command is only used if :PULSe:CONTinuous:STATe
is ON. :

This query returns the interval between pulses in seconds.
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sPULSe: CONTinuous: STATe ... . o SYSTemPRESe; :
‘Controls whether the: Programmabls_P Ise output wdfbe just ._f?F"_,;g;-_.:_ L ..:'1_';

one paise ora ssquance ofpu!ses e S

This command controls whether the Programmable Pulse output will be just
one pulse or a sequence of pulses,

Expanded Syntax

:PULSe:CONTinuous:STATe ON or OFF

Parameter

OFF selects one pulse, ON selects a sequence of pulses.

Context Dependencies

With either state (OFF or ON) the output commences at the time and date
defined by :PULSe:STARL:DATE and :PULSe:STARt:TIME commands.

HP 595514

iPULSe:CONTinuous:STATe? = = | ‘RESPONSE FORMAT

- Identifies whether the Programmable Pulse output issetto: o or ;
 output a single pulse or.a sequence of pulses. '

This query identifies whether the Programmable Pulse output is set to output
a single pulse or a sequence of pulses.

HResponse

s A value of 0 indicates the Receiver is set to output one pulse.

¢« Awvalue of 1 indicates the Receiver is set to output a sequence of pulses.
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_ Retums thapoiamy o'g'ha' mgrammable PuIs' on-t:me _ge"'

Command Reference
Programmable Pulse Output (HP 59551A Only)

HP 59551A

C: SYSTam 9%59: RO
Seiects the polanty of rhe Programmabfe Pulse onwt:me edge : 35

[RoNvoLATIE
This command selects the polarity of the Programmable Pulse on-time edge.

Expanded Syntax
:PULSe:REFerence;EDGE RISing or FALLIng

Parameter

The RISing parameter sets the Programmable Pulse rising edge as the
on-time edge.

The FALLing parameter sets the Programmable Pulse falling edge as the
on-time edge. '

= ﬂES?oj&s?E FORMAT

This query returns the the polarity of the Programmable Pulse on-time edge.
Response

RIS indicates that the Programmable Pulse on-time edge is the rising edge.

FALL indicates that the Programmable Pulse on-time edge is the falling
edge.
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HP 59551A B _
PULSe:STAREDATE ... = v | SYSTemPRESet. S
-Idanr:ﬁas the date when the mdrwduai pulse (or ﬁ[sf puise of o 1994 , 1
the. pulse sequence) is generared at_the Progmmmabfe Pu!sa
'outpuz‘ . Gt S ; : :

luou VOLATILE -

This command identifies the date when the individual pulse {or first pulse of
the pulse sequence) is generated at the Programmable Pulse cutput.

Expanded Syntax

:PULSe:STARtDATE <four-digit year>,<month>,<day>
Parameter

¢ The <four-digit year> range is 1994 to 3000.

¢ The <month> range is 1 to 12.
s The <day> range is 1 to 31,

Context Dependencies

If you select a date and time which occurs prior to the current time or prior to
the completion of powerup and first GPS lock, the Receiver will not
successfully find a start — and therefore will produce no pulses.

If the Receiver has been set up to use a time zone offset to produce local date
and time, the parameters provided should also be expressed as local date and
time.

HP 58551A . o
PULSe.STﬁFlt DATE?. ..o . i RESPONSE FORMAT
Retumns the date when the :ndmduaf pufse (or ﬁnst pulse of_zhe o idd idd idd

- puise sequenoe) is. generated at the Programmabfe Pulse w '

output A

This query returns the date when the individual pulse (or first pulse of the
pulse sequence) is generated at the Programmable Pulse output. This query
returns year, month, and day.

Response
Three fields are separated by commas: <four-digit year>,<month>,<day>.
s  The <four-digit year> range is 1994 to 3000.

¢ 'The <month> range is 1 to 12.

» The <day> range is 1 to 31.
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Command Reference
Programmable Pulse Output (HP 59551A Only)

HP 59651

This command identifies the time when the individual pulse (or first pulse of
the pulse sequence) is generated at the Programmable Pulse output.

Expanded Syntax

PULSe:STARLTIME <hours,<minutes,<second>

Parameter

Three fields are separated by commas: <hour>,<minute>, <second>.
¢ The <hour> range is 0 to 23.

¢ The <minute> range is 0 to 59.

¢ The <second> range is 0 to 59.

Context Dependencies

If you select a date and time which occurs prior to the current time or prior to
the completion of powerup and first GPS lock, the Receiver will not
successfully find a start — and therefore will produce no pulses.

If the Receiver has been set up to use a time zone offset to produce local date
and time, the parameters provided should also be expressed as local date and
time.

PULSeSTARLTINE? L ) PN FoRlAT
Retumns the time when the individual pulse (o first pulse of the. d ead
. pulse sequence) is 1 at the Programmable Pulse - "

output

This query returns the time when the individual pulse (or first pulse of the
pulse sequence) is generated at the Programmable Pulse output.

Response

Three fields are separated by commas: <hour>, <minute>, <seconds.
¢+ The <hour> range is 0 to 23.
¢ 'The <minute> range is 0 to 59,

o The <second> range is 0 to 59.
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Event Time Stamping (HP 59551A Only)

The time stamping feature allows you to use the Receiver with equipment
such as a fault analyzer or a surge detector that produces a TTL edge when
some important event happens in the base station. The Receiver has three -
time tagging inputs (Time Tag 1, Time Tag 2, Time Tag 8) which record
the time of oceurrence of TTL edge(s).

The following commands are provided to allow you to tag and record events
such as power surges and powser ocutages.

# Defining the Time-stamped Edge

‘SENSe; TSTamp<channel>EDGE ...
:SENSe:TSTamp<channel>EDGE?

B Clearing Time Stamp Memory

:SENSe:DATA:CLEar
‘SENSe:DATA:CLEar ...

B Reading Time Stamps

SENSe:DATAT ..

FORMatDATA ...
:FORMat:DATA?

SENSe:DATA:POINts?
:SENSe:DATA:POINts? ...

‘SENSe:DATA:TSTamp? ...
B Processing Memory Overflow

:SENSe:DATA:MEMory:OVERflow: COUNt?
:SENSe:DATA:MEMory: OVERSlow:COUNt? ...
‘SENSe:DATAMEMory:SAVE ...
:SENSe:DATA:MEMory:SAVE?
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Command Reference
Event Time Stamping (HP 59551A Only)

Defining the Time-stamped Edge

HPS8551A
‘SENSe o

This command selects the polarity of the edges the Receiver will time stamp.

Expanded Syntax

:SENSe: TSTamp1.EDGE RISing or FALLing
‘SENSe: TSTamp2:EDGE RiSing or FALLing
:SENSe: TSTamp3:EDGE RISing or FALLing

Parameter

+ The RISing parameter sets the time-stamped edge as the rising edge.

e The FALLing parameter sets the time-stamped edge as the falling edge.

This query returns the polarity of the edges the Receiver will time stamp.
Response

RIS indicates that the time-stamped edge is the rising edge.

FALL indicates that the time-stamped edge is the falling edge.

HP 59551A

This command clears the data in the measurement buffer and clears the
overflow counts for all Time Tag inputs.

Context Dependencies

‘SYSTem:PRESet clears the time stamp measurement buffers and overflow
counts.

5-91



Command Reference
Event Time Stamping {HP 59551A Only)

Clearing Time Stamp Memory

user«spewﬂ 4. Time ag mput

This command clears the data in the time stamp measurement buffer for the
user-specified Time Tag input. Use "T'STamp 1" or "TSTamp 2" or .
"TSTamp 3" to select one input.

Expanded Syntax
:SENSe:DATACLEar "TSTamp 1" or"TSTamp 2" or "TSTamp 3"

Parameter

"TSTamp 1" clears the data in Time Tag 1 input buffer.
"TSTamp 2" clears the data in Time Tag 2 input buffer.

"TSTamp 3" clears the data in Time Tag 3 input buffer.

Context Dependencies

:8YSTem:PRESet clears the time stamp measurement buffers.
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Reading Time Stamps

HP 59551A e
: RESF’QN_SEFORMAT- e

esﬂmvnm %

This query outputs data from the one specified time stamp measurement
buffer (or Time Tag input). This query does not clear the buffer. Each time
stamp provides the year, month, day, hours, minutes, seconds, milliseconds,
microseconds, nanoseconds, and TFOM (Time Figure of Merit).

Expanded Syntax
:SENSe:DATA? "TS8Tamp 1" or "TSTamp 2" or"TSTamp 3"

Response

If the format is ASCii (the default format), the response is a sequence of
comma-separated integers.

If the format is INTeger, the response is BINARY Data (see Table B-3, in
Appendix B, “SCPI Syntax and Style,” in this guide for details).

To determine which format is selected, use query :FORmat:DATA?.

Parameter
Use "T'STamp 1" or “TSTamp 2" or "TSTamp 3" to select one input at a time:
s« "TSTamp 1" outputs the data from Time Tag 1 input buffer.

¢ "TSTamp 2" outputs the data from Time Tag 2 input buffer.
e "TSTamp 3" outputs the data from Time Tag 8 input buffer.

Context Dependencies
:8YSTem:PRESet clears the time stamp measurement buffers and overflow
counts.

Time stamps are not collected until after the Receiver has completed its
powerup, and has reached initial lock to GPS.

Time stamps are not collected while the user is reading/clearing or otherwise
accessing the time stamp buffers.
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Reading Time Stamps (continued)

22
hrat

HP 595514

e

This command selects the output format for the time stamps.

Expanded Syntax
:FORMat:DATA ASCii orINTeger

Parameter

If the format is ASCii (the default format), the response is a sequence of
comma-separated integers.

If the format is INTeger, the response to the :SENSe:DATA? query is
BINARY Data (see Table B-3, in Appendix B, “Command Syntax and Style,”
in this guide for details).

When ASCii formatting is selected the output stream data is buffered. In
general, INT mode will provide faster output than ASC, but will require
special data-handling routines to interpret the BINARY Data.

HP 595614 ~ Y
:FORMat:DATA? . . . .| RESPONSEFORMAT -
Returns the output format for time stamp data. = =1 g

This query returns the output format for time stamp data.

Response
ASC or INT is returned.
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Command Reference
Event Time Stamping (HP 59551A Only)

Reading Time Stamps (continued)
HP 595514 - o o

SENSe*DATA PO!Nts? SRS R HESP?N_S_E__FOBMAT
: Retums the number of hme sfamps m sach of the z‘hree Tfme Ciedd, .
f Tagmputs S S Frat B

This query returns the number of time stamps in each of the three Time Tag
inputs.

Response

Returns three comma-separated integers corresponding to the number of
time stamps recorded for inputs 1, 2, and 3.

The numeric range for each integer is 0 to 256.

Context Dependencies
:SYSTem:PRESet clears the time stamp measurement buffers and overflow
counts.

Time stamps are not collected until after the Receiver has completed its
powerup and has reached initial GPS lock.

HP 59551A ) e e .
'SENSe:DATA:POINts? ... . . . iy ;- ‘RESPONSE FORMAT .

. Returns the number of time sa‘amps recom'ad farthe one s i add -f S
:specrﬁed?}me'l”agmpm : : L TR

This query returns the number of time stamps recorded for the one specified
Time Tag input. Use "T'STamp 1", "TSTamp 2", or "T'STamp 3" to select one
input.

Expanded Syntax
:SENSe:DATA:POINts? "TSTamp 1" or "TSTamp 2" or"TSTamp 3"

Response

Returns an integer corresponding to the number of time stamps recorded for
the specified input.

¢« Numeric range is 0 to 256.

Continued on next page W
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Reading Time Stamps . {continued)

Parameter

"TSTamp 1"queries for the number of points in Time Tag 1 input buffer.
"TSTamp 2" queries for the number of points in Time Tag 2 input buffer,

"T8Tamp 3" queries for the number of points in Time Tag 3 input buffer.

Context Dependencies
:8YSTem:PRESet clears the time stamp measurement buffers and overflow
counts.

Time stamps are not collected until after the Receiver has completed itg
powerup and has reached initial GPS lock.

HP 59551A L . .
"1 FESPONSE FORMAT .«

S,

This query returns a single time stamp. Use "T'STamp 1" or "T'STamp 2" or
"TSTamp 3" to select an input channel. Use <time stamp entry> to select a
single time stamp recorded on that input.

Expanded Syntax

‘SENSe:DATA:TSTamp? "TSTamp 1" or"TSTamp 2" or "TSTamp 3",
<time stamp entry>

Response

The query response represents the single time stamp requested.

The query response is a sequence of ten comma-separated integers
constituting a single time stamp. The time stamp provides the year, month,
day, hours, minutes, seconds, milliseconds, microseconds, nanoseconds, and
TFOM (Time Figure of Merit).

For example,

:SENSe:DATA: TSTamp? "TSTamp 2", 37

Selects the 37th time stamp recorded on Time Tag Input 2.

Continued on next page W
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Reading Time Stamps | (continued)

Parameter

<time tag input> parameter:

e  "TSTamp 1" to select Time Tag 1 input buffer.
s  "TSTamp 2" to select Time Tag 2 input buffer.
e "TSTamp 3" to select Time Tag 3 input buffer.
<time stamp entry> parameter range is 1 to 256

Context Dependencies

:SYSTem:PRESet clears the time stamp measurement buffers and overflow

counts..

Time stamps are not collected until after the Receiver has completed its
powerup and has reached initial GPS lock.

5-97



Command Reference
Event Time Stamping (HP 59551A Only)

Processing Memory Overflows

HP59551A e
-:SENSe:DATA:MEMory:OVERfIow:COUNI?

This query returns an overflow count for each of the three Time Tag inputs.
An “overflow count” occurs after 256 time stamps have been recorded. When
any additional events are detected at the input, the overflow count
increments.

If memory management protocol has been set to “FIRST,” the first 256 time
stamps are recorded. The overflow count indicates the number of time stamps
which followed the last recorded stamp, and which were discarded,

If memory management protocol has been set to “LAST,” the most recent 256
time stamps are recorded. The overflow count indicates the number of stamps
which were collected prior to the first recorded stamp, and which were
overwritten.

Response

Returns three comma-separated floating-point numbers corresponding to the
overflow count of each of the three inputs: 1, 2, 3.

Context Dependencies _
:SYSTem:PRESet clears the time stamp measurement buffers and overflow
counts.

Time stamps are not collected until after the Receiver has completed its
powerup and has reached initial GPS lock.
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Processing Memory Overflows {continued)

HP 5955 1A

This query returns an overflow count for the selected Time Tag input. Use
“TSTamp 1", "ISTamp 2", or "TSTamp 3" to select or query cne input at a
time.

Expanded Syntax

:SENSe:DATAMEMory:OVERHow:COUN? "TS8Tamp 1" or"TSTamp 2" or "TSTamp 3"

Response

Returns one floating-point number corresponding to the overflow count of the
selected Time Tag input.

Context Dependencies

:SYSTem:PRESet clears the time stamp measurement buffers and overflow

counts.

Time stamps are not collected until after the Receiver has completed its
powerup and has reached initial GPS lock.

HP 59551A o . -

SO :"f%mvo;ms.a s
This command sets the Receiver’s memory management protocol.

Expanded Syntax
:SENSe:DATAIMEMory:SAVE FIRSt or LAST

Parameter

FIRSt retains time stamps for the first 256 events detected.
LAST retains time stamps of the last (most recent) 256 events detected.

Context Dependencies

:SYSTem:PRESet sets memory management protocol to retain time stamps
for FIRSt 256 events.
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Processing Memory Overflows (continued)

HP 59551A
ZSENSe

management protoco,

This query returns the state of the memory management protocol.

Response
FIRS indicates that the memory retains time stamps for the first 256 events
detected.

LAST indicates that the memory retains time stamps for the last (most
recent) 256 events detected.
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Serial Interface Communication

The HP 59551A and HP 58503A GPS Receivers provide a set of commands
that allow you to configure the serial interface port(s) for instrument
communications. A set of special commands is provided for the HP 59551A
Receiver since it has two different serial ports (PORT 1, PORT 2).

Both Receivers have the rear-panel R8-232C serial interface port (PORT 1).
The HP 59551A has an additional front-panel RS-232C serial interface port
(PORT 2).

The commands following commands are provided to allow you to configure
the ports are

® Configuring I/O Port 1 <port> = SERial1 or SERial
Configuring I/O Port 2 <pon> = SERial2 (HP 58551A Only)

:SYSTem: COMMunicate?

:SYSTem:COMMunicate: <port>:BAUD ...
:8YSTem:COMMunicate: <port>BAUD?

BYSTem:COMMunicate: SERial1:BITS ...
:8YSTem: COMMunicate: <port>BITS?

:8YSTem:COMMunicate: <port>.FDUPlex ...
:SYSTem:COMMunicate: <port> FDUPiex?

:SYSTem:COMMunicate: <port>:PACE ...
:8YSTem:COMMunicate: <port>:PACE?

:8YSTem:COMMunicate: <port>:PARity ...
:8YSTem:COMMunicate: <port>:PARity?

BYSTem: COMMunicate:SERial1:8BITs ...
:8Y8Tem: COMMunicate: <port>SBITs?

B Recovering the Last Query Response
:DIAGnostic: QUERy:RESPonse?
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Configuring I/O Ports

:8YSTem:COMMunicate? -+ . . | RESPONSEFORMAT. .
}denr:ﬁes whrch senaipoms bemg used L ok :

This query identifies which serial port is being used. Use this query when the
Recetver is installed out of sight or at a remote location. The distinction
between SERIAL1 and SERIAL2 is required in communication commands for
setting parameters such as baud and parity.

Response
SER1 or SERZ2 is returned.

SYSTem*GOMMumcate":porb BAUD SYSTemPRESet . - g, F
Sets ﬂzebaudrataofspecrﬁadport N Nm“’m St

R INON VOLATILE .
This command sets the baud rate of the spec1ﬁed port.

Expanded Syntax

:8YSTem: COMMunicate:SERial1:BAUD 1200 or2400 or 9600 or 19200
:SYSTem:COMMunicate:SERial2:BAUD 1200 or 2400 or 9600 or 19200

Parameter

The possible baud rate values that can be entered are 1200, 2400, 9600, or
19200.

Context Dependencies

The baud rate value is stored in non-volatile memory. 1t is unaffected by

powerup and :SYSTem:PRESet.

:SYSTem:COMMunicate: <port>PRESet sets the baud rate to 9600, which is
the factory-default value,

t Must be received via the specified I/O port.
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Configuring I/O Ports (continued)

| EsPONSE FomMAT: R, F |

Rewms the baud rate of spac:ﬁed porr- e

This query returns the baud rate of specified port.

Expanded Syntax

:SYSTem: COMMunicate: SERial1:BAUD?
BYSTem: COMMunicaie:SERial2:BAUD?

| svsTemPRESet. . R
i ﬁmaﬂm e

:SYSTem:COMMunicate:SERialt: B!'{S
Sers tbe data bn‘s va:us af PGRT*' i

This command sets the data bits of PORT 1.
Expanded Syntax
:8YSTem:COMMunicate:SERial1:BITS 7 or8
Parameter

The possible data bits values that can be entered are 7 or 8.
Context Dependencies

The data bits value is stored in non-volatile memory. If is unaffected by
powerup and :SYSTem:PRESet.

SYSTem:COMMunicate:SERial1:PRESet sets the data bits to 8, which is the
factory-default value.
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Configuring YO Ports {continued)

S\'STem’COMMumcatE' <port> BITS? i
Retums tbe dat. bﬁs vaiue of spac:ﬁed po

o] RESPONSE FORMAT: | F

This query returns the data bits value of the specified port.

Expanded Syntax

SYSTem:COMMunicate:SERial1:BITS?
B8YSTem:COMMunicate: SERIial2:BITS?

18YSTem: COMMumcate'cpoﬂ:-.FDUPfex SYSTemPRESet .. . gt
: Sezs the dupiexs?ata ofspec:f‘edport Pt s mm“’ SRR R
= i i NéN_-vou;mE

This command sets the duplex state of the specified port. Use this command
when you cannot see on the computer screen the characters you are typing for
your command.

Expanded Syntax

BYSTem:COMMunicate:SERial1:FDUPlex ON or OFF
8YSTem:COMMunicate:SERiai2:FDUPlex ON or OFF

Parameter

ON enables echoing of the characters you type (i.e., when typing a command,
the ON state allows vou to see on the computer screen the characters youn

type).
OFTF disables the echoing of the characters you type .

Context Dependencies
The duplex state is stored in non-volatile memory. It is unaffected by
powerup and :SYSTem:PRESet.

SYSTem:COMMunicate:<port>PRESet sets the duplex state to ON, which is
the factory-default state.

+ Must be received via the specified /O port.
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Configuring I/0 Ports (continued)

:8YSTem:COMMunicat

This query returns the duplex state of the specified port.

Expanded Syntax

‘SYSTem:COMMunicate: SERial1:FDUPIex?
‘SYSTem: COMMunicate: SERial2:FDUPlex?

Response
A value of 0 indicates echo is OFF.

A value of 1 indicates echo is ON.

This command sets flow control of the specified port.

Expanded Syntax
8YSTem:COMMunicate:SERial1:PACE XON orNONE
BYSTem:COMMunicate:SERial2: PACE XON or NONE
Parameter

The choices are XON or NONE.

Context Dependencies

The software pacing or flow control state is stored in non-volatile memory. It
is unaffected by powerup and :SYSTem:PRESet.

-8YSTem:COMMunicate:<port>:PRESet sets the flow control to NONE,
which is the factory-defaulf state.

T Must be received via the gpecified /O port.
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Configuring 1/0 Ports (continued)

This query returns the flow control state of specified port.

Expanded Syntax

-8YSTem:COMMunicate:SERial1:PACE?
SYSTem:COMMunicate:SERial2:PACE?

Response
XON or NONE is returned.

L fSyStemPAESet g gt
totaftected 1 '

This command sets parity of the specified port.
Expanded Syntax

:SYSTem: COMMunicate: SERial1:PARity: EVEN or ODD or NONE
:8YSTem:COMMunicate:SERial2:PARity: EVEN or ODD or NONE or ONE

Parameter
The choices for SERiall are EVEN, ODD, or NONE.

The choices for SERial2 are EVEN, ODD, NONE, or ONE.

Context Dependencies
The parity state is stored in non-velatile memory. It is unaffected by powerup
and :SYSTem:PRESet.

:SYSTem:COMMunicate:<port>:PRESet sets the parity to NONE, which is
the factory-default state.

If parity is enabled, the Receiver sends/receives 7 data bits plus 1 parity bit.
If parity is disabled, the Receiver sends/receives 8 data bits.

T Must be received via the specified /O port.
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Configuring I/O Ports (continued)

This query returns the parity setting of the specified port.
Expanded Syntax

:SYSTem:COMMunicate: SERIal1 :PARity?
:8Y8Tem:COMMunicate:SERial2: PARity?

Response

EVEN, ODD, NONE, or ONE is returned.

This command sets the stop bits value of PORT 1.

Expanded Syntax
:8YSTem: COMMunicate:SERIal1:SBITs 1 or2

Parameter

The possible stop bits values that can be entered are 1 or 2.

Context Dependencies
"The stop bits value is stored in non-volatile memory. It is unaffected by
powerup and :SYSTem:PRESet.

-8YSTem:COMMunicate:SERial1:PRESet sets the stop bits value to 1, which
is the factory-default value.
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Configuring VO Ports (continued)

'RESPONSE FORMAT ' R ¥ -

Retums the stop bits value of the specied por

This query returns the stop bits value of specified port.

Expanded Syntax

BYSTem: COMMunicate: SERial1:8BITs?
:8YSTem:COMMunicate:SERIal2:SBITs?
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Recovering the Last Query Response

:DiAGnostic:QUERy:RESPonse? .~ . | RESPONGE FORMAT .
Retumns the last rasponse item issued through the: Rece:vafs i Gl
'sanal:n:erfaceforusaman errorraaovegfprocess R

This query returns the last response item issued through the Receiver's serial
interface for use in an error recovery process.

in the case of a serial interface data transmission error, this query can be
used to get the last response item which may otherwise be unavailable
because of the side effects of the original command. For example, the
:SYST-ERRor? query removes the oldest entry from the error queue, so to see
the entry again following a data transmission error, use :DIAG:QUER:RESP?
instead of repeating the original command.

Response

The format depends on the last issued query.
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(o] . . . .
Ejﬁ; Receiver Initialization

The following commands are provided to allow you to initialize or preset the
serial interface port(s) and the Receiver to their factory shipment values.

:5YSTem:COMMunicate:SERial1:PRESet

SYSTem:COMMunicate:SERial2:PRESet  (HP 59551A Only)
85YSTem:PRESet
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SYSTem*CGMMunmte.<port>‘PHESet

This command is an event that sets specified port parameters to their
factory-default values.
Expanded Syntax

SYSTem: COMMunicate:SERial 1. PRESet
:8YSTem:COMMunicate: SERial2: PRESet

PORT 1 Configuration Factory-Default Values

Parameter Default Possibie Choices
Software Pacing NONE XON or NONE
Baud Rate 9600 1200, 2400, 9600, or 19200
Parity NONE EVEN, ODD, or NONE
Data Bits 8 7or8
Stop Bits 1 lor2
Fult Duplex CN ON or OFF

PORT 2 Configuration Factory-Default Values (HP 53551A Only}

Parameter Default Possible Choices
Software Pacing NONE XON or NONE
Baud Rate 9600 1200, 2400, 9600, or 18200
Parity NONE EVEN, ODD, NONE, or ONE
Data Bits 8 Fixed at 7 when parity is even or odd.
Fixed at 8 when parity is none.
Stop Bits 4 Fixed (no choices available)
Full Duplex ON ON or OFF

§factow~defauftvaiues _ffw; S D R L

NOTE

Context Dependencies

The SERiall preset command only is valid if transmitted on the rear-panel
(PORT 1).

SYSTem:] ""BESet

Resiores'the Rece:vsrpammeters sstﬂngs:ome:r ol eveNT

This command is an event that restores the Receiver parameters settings to
their factory shipment or factory-default values (see the following Table 5-2).

Issuing this command will result in disruption of all of the following: GPS
satellite tracking, reference oscillator frequency, 1 PPS output timing, and
Receiver status information.
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Table 5-2. System Preset (Factory Default) Parameter Settings Summary

Commands

SYSTem:PRESet

*ESE ..

0 (v

*SRE ...

136 (NV)

:DIAGnostic:L OG:ClLEar

Log is cleared.

:D1AGNostic:LOG:COUNY? 2
:DIAGnostic:QUERy:RESPonse? cleared.
:FORMat:DATA ... ASCil (NV)
:GPS:POSition ... N,0,0,0,E.0,0,0,0 {NV)
LAST is also set 1o this position,
(NV)
(GRS POSiton: HOLD:LAST? N.0,0,0.E,0,0,0,0 (NV}
:GPS:POSition:HOLD:STATe? 0 (NV}
{GPS;POSition:SURVey:STATe ... ONCE
:GPS:POSition:SURVey: STATe:POWerup ... ON (NW)
:GPS:REFerance:ADELay ... 0.0 (NV)
{GPS:SATellite: TRACKING:EMANgle ., 10 (INV)
:GPS:SATellite: TRACKing:IGNore:STATe? ... 0 for every PRN.

:GPS:SATellite; TRACKIng:IGNore ...

No satellites ignored (NV)

:GPS:SATellite: TRACKking:INCLude ...

Ali satellites included {NV)

(GRS SAT eliite: TRACKIng iINCLUde: STATeY ..

1 for every PRN.

PTIMe:TZONe ... 0,0 (NV)
:PULSe:CONTinuous:PERiod ... 1 {NV)
PULSe:CONTInuous:STATe .. QFF {NV}

PULSe:STARLDATE ...

1994,1,1 (NV)

‘PULSe STARETIME ...

9,0,0 (NV)

:SENSe:DATA?

Data is cleared.

SENSe:DATAMEMory:GVERHow: COUNt?

All counts are cleared (V**}.

:SENSe:DATA:MEMory: SAVE

FIRSt (NV}

:SENSe:DATAPOINtS?

All responses become 0 (zero).

)

[SENSe:DATA TSTamp? ...

Al imestamps cleared.’

* vy stands for non-volatile memory.

*Ey stands for volatie memory.
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Table 5-2. System Preset (Factory Default) Parameter Settings Summary

(Continued)

Commands :8YSTem:PRESet
:STATus:OPERation:ENABIe ... 36 (NV}
:STATus:OPERaticn:HARDware:ENABIe .. 8191 (NV)
STATus:OPERation:HARDware:NTRansition ... 0 (NV)
STATus:OPERation:HARDware:PTRansition ... 5119 (NV}
:5TATus:OPERaticn:HOLDover: ENABIe .. 8 (NV)
:STATus:OPERation:HOL DoverNTRansition .., 0 {NV}
:STATus:CPERation:HOLDover:PTRansition ... 15 (NV)
:STATus:OPERation:NTRansition ... G (NV}
:STATus:OPERation:POWerup:ENABle ... 7NV}

‘STATus:OPERation: POWerup:NTRansition ... 0 INV)
:STATus:OPERation:POWerup: PTRansition ... 7 {NV)
:STATus:OPERation:PTRansition ... 127 (NV)
:STATus:QUEStionable:CONDition:USER ... Cleared {NV}
:STATus:QJEStionable:ENABIle ... 3 (NV)
:STATus:QUEStionable:NTRansition ... 0 (NV)
STATus:QUEStonable:PTRansition ... 2 (NV)
SYNChronization: O Dover: DURation? 0,0 (Even if thers was g prior
hoidover, its duration will be lost.)
:SYNChronization:HOLDover: DURation THReshold .. 86400 (that is, 1 day), (NV)
:SYNChrenization. STATe? POWerup
:SYSTem:ERRor? Error aueue is cleared.
5YSTermL ANGuage ... "PRIMARY"

* NV stands for non-volatiie memory.

**V stands for volatite memaory.

5-113



Command Reference
Receiver Identification/Upgrade

Receiver Identification/Upgrade

The commands provided in this section allow you to query the identification
of the Receiver, and to perform firmware upgrades in the field after you
obtain a new firmware disk.

® Reading Product Identification
*IDN?
® Installing Firmware via I/O PORT 1

*CLS
:DIAGnostic: DOWNIoad ...

:DIAGRHostic.ERASe
:PHAGnostic. ERASe?

:8YSTem:ERRor?

:SYSTem:LANGuage ...
:8YSTem:L ANGuage?
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Reading Product Identification

This query returns the Receiver identification.

Response
» A sequence of ASCll-encoded bytes:

HEWLETT-PACKARD, 59551A, XXXXYZZZZ7, WWWW -V

where 59551A is the product model number, XXXXYZZZZ7 is the product
serial number, and WWWW is the product’s firmware revision date code,
and V is the hardware revision letter.

In the product serial number (XXXXYZZZZZ):
- XXXX is a four-digit prefix that identifies a series of instruments.

- Y identifies the country in which the instrument was manufactured (e.g.,
the “A” in 3426A000123 stands for America).

~ ZZ727 is a five-digit suffix that identifies a particular instrument within
a series,

« For example,
HEWLET’I\PACKARD; RO551A,3426A00123,3422 — A

This query should be the last query in a terminated program message;
otherwise, error -440 is generated.

Context Dependencies

Preparatory to installation of new product firmware, the instrument is
switched to the “INSTALL” language, available only on PORT 1. The
“INSTALL” language includes an *IDN? guery which returns the revision
identification for the installation firmware. The response format is the same
as described above for the instrument’s “PRIMARY” language, but the
identification code may be different.
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Installing Firmware via 'O PORT 1

The commands in this section represent the command set of the “INSTALL”
language. The “INSTALL” language is part of a highly-specialized set of
features used to erase the Receiver’s firmware, and to install a new firmware
revision. It should be selected only when firmware installation is required.

The “INSTALL” language offers the limited number of commands and queries
which are documented in this section. This set is designed to provide the
Receiver status and control capability required during firmware upgrade.

The HP SatStat pmgfam provides a Service menu which automates firmware
installation,

This command clears errors.

DiAGrostic:DOWNIoad
Sonds down a Molorolat S record

This command sends down a Motorola® S-record.

Expanded Syntax
:DIAGnostic:DOWNIload <Motorola S-record=

This command erases the flash EEPROM. It should ONLY be sent to the
Receiver as a preparatory step during firmware upgrade. Erasing flash
EEPROM will disable the instrument until flash EEPROM is reloaded with
factory-supplied instrument firmware.
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Installing Firmware via YO Port 1 (continued)

DlAGnostxc ERASe?

: | RESPONSE FORMAT * - 'R
Vanﬁes ﬂash EEPF?OM has been rased. R : a

This query verifies the flash EEPROM has been erased.
Hesponse

A value of 1 indicates that flash EEPROM has been erased.

This condition normally occurs when the instrument software in flash
EEPROM is erased in preparation for installation of a more recent software
revision. That is, after command :DIAG:ERASe has been issued and erase is
complete, the :DIAG:ERASe? query response is “17.

QYS?em'ERRGr?

‘Retums the oldest error. !h_e' Ermr Queue
matetrorfrom mequeue_{ Fstiin, #

e RESPQNSEFQWAT R

This gquery returns the oldest error in the Error Queue and removes that
error from the queue (first in, first out).

See Appendix A, “Frror Messages,” in this guide for detailed error
information.

Response
The error response format is: <error_number>,"<error_deseription>", where

¢ The <error_number> is an integer transferred as ASCII bytes in
<NRl>format (integer). The range is -32768 to 32767,

¢ Negative error numbers are defined by the SCPI standard.
¢ Positive error numbers are defined specifically for this Receiver.
s An error number value of zero indicates that the Error Queue is empty.

¢ The maximum length of the <error_description> is 255 characters.

Continued on next page W
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Installing Firmware via I/O Port 1 (continued)

Context Dependencies
:SYSTem:PRESet clears the Error Queue.

The gueue is cleared (emptied) on *CLS, power-on, or upon reading the last
error from the queue.

If the Error Queue overflows, the last error in the queue is replaced with the
error -350, "Queue overflow". Any time the queue overflows, the least recent
errors remain in the gueue and the most recent error is discarded. The
maximum length of the Error Queue is 30.

:SYSTem:LANGuage ... 1 .| SvsTemPRESst R
Switchaes the operaﬁon moo‘e {pnmafyor :nstall) of rhs B -"‘PR!MABY“___. et

Rece:var e

Imuvomms

This command switches the operation mode (primary or install) of the
Receiver,

Expanded Syntax
'8YSTem:LANGuage "INSTALL" or "PRIMARY".

Parameter

The “INSTALL” language is part of a highly-specialized set of features used
to erase the Receiver's firmware, and to install a new firmware revision. It
should be selected only when firmware installation is required.

The “INSTALL” language offers the limited number of commands and queries
which are documented in this section. This set is designed to provide the
Receiver status and control capability required during firmware upgrade.

The HP SatStat program provides a Service menu which automates firmware
installation.

The “PRIMARY” language provides the capabilities required for normal
Receiver operation. If the “INSTALL” language has been selected as part of
the firmware upgrade, the “PRIMARY” language should be selected after the
upgrade to restore normal operation.
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Installing Firmware via /O Port 1 {continued)

SYSTem LANGuage? L AT RESPONSE FC){.:]MAT '. : R |

ldentifios the opsrat;on mode {pnmary or mstafi)“of the
F?scem;r R Lo SR

This query identifies the operation mode (primary or install) of the Receiver.

Response
“INSTALL” or “PRIMARY” is returned.
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Introduction

This appendix explains how to read any errors from the Receiver,
discusses the error queue, types of errors and general error behavior,
and provides a table of all of the Receiver’s errors and their probable
causes.

Reading an Error

Executing the :SYSTEM:ERROR? command reads the oldest error from
the error queue and erases that error from the queue. The :SYST:ERR?
response has the form:

<error number>, <error string>
An example response is:

-113,"Undefined header"
scpi>

Positive error numbers are specific to the Receiver. Negative error
numbers are command language related and are discussed later in
this appendix.

All errors set a corresponding bit in the Standard Event Status
Register (see Figure 5-1).
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Error Queue

As errors are detected, they are placed in an error queue. This queue
is first in, first out. That is, if there has been more than one error, the
first one in the queue is read out with :SYST:ERR?. Subsequent
responses continue until the queue is empty.

If the error queue overflows, the last error in the queue is replaced
with error 350, "Queue overflow". Any time the queue overflows, the
least recent errors remain in the queue, and the most recent error is
discarded. The length of the Receiver’s error queue is 30 (29 positions
for the error messages, and 1 position for the “Queue overflow” error).
Reading an error from the head of the queue removes that error from
the queue, and opens a position at the tail of the queue for a new
error, if one is subsequently detected.

When all errors have been read from the queue, further error queries
return +0, “No error”.

The error queue is cleared when any of the following occur:
+ Upon power-on.
¢ Upon receipt of a *CLS command.

¢ Upon reading the last item from the queue.
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Error Types

Error numbers are categorized by type as shown in Table A-1. Each
error is listed in Table A-2.

Table A-1. Error Types

Error Number Error Type

+0 ' No Error

-100 to ~189 Syntactic Errors

—-200 to —299 Semantic Errors

-300 to —350 Hardware/Firmware Errors
—400 to —499 Query Errors

The first error described in each class (for example, -100, -200, -300, -
-400) is a “generic” error.

No Error

The :SYST:ERR? response +0, "No error” indicates that the Receiver
has no errors. The error queue is empty when every error in the queue

has been read (:SYST:ERR? query) or the queue was cleared by power-
on or *CLS.

Syntactic Error

An <error number> in the range [-100 to —199] indicates that an
IEEE 488.2 syntax error has been detected by the Receiver’s parser.
The occurrence of any error in this class causes the syntactic error bit
(bit 5) in the Event Status Register to be set. One of the following
events has occurred:

» An IEEE 488.2 syntax error has been detected by the parser. That
1s, a controller-to-Receiver message was received that is in
violation of the IEEE 488.2 Standard. Possible viclations include a
data element that violates the Receiver listening formats or whose
type is unacceptable to the Receiver.

* An unrecognized header was received. Unrecognized headers
include incorrect Receiver-specific headers and incorrect or
unimplemented IEEE 488.2 Common Commands.
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Events that generate syntactic errors do not generate semantic errors,
hardware/firmware errors, or query errors.

Semantic Error

An <error number> in the range [-200 to —299] indicates that an error
has been detected by the Receiver’s execution control block. The
occurrence of any error in this class causes the semantic error bit

(bit 4) in the Event Status Register to be set. One of the following
events has occurred:

» A <PROGRAM DATA> element following a header was evaluated
by the Receiver as outside of its legal input range or is otherwise
inconsistent with the Receiver’s capabilities.

« A valid program message could not be properly executed due to
some Receiver condition.

Semantic errors are reported by the Receiver after rounding and
expression evaluation operations have been taken place. Rounding a
numeric data element, for example, is not reported as a semantic
error. Events that generate semantic errors do not generate syntactic
errors, hardware/firmware errors, or query errors.

Hardware/Firmware Error

An <error number> in the range [-300 to —399] or [+1 to +32767]
indicates that the Receiver has detected an error that is not a
syntactic error, a query error, or a semantic error; some Receiver
operations did not properly complete, possibly due to an abnormal
hardware or firmware condition. These codes are also used for self-
test response errors. The occurrence of any error in this class causes
the hardware/firmware error bit (bit 3) in the Event Status Register
to be set.
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Query Error

An <error number> in the range [-400 to —499] indicates that the
output queue control of the Receiver has detected a problem with the
message exchange protocol. The occurrence of any error in this class
should cause the query error bit (bit 2) in the Event Status Register to
be set. One of the following is true:

e An attempt is being made to read data from the output queue
when no output is either present or pending.

» Data in the output queue has been lost.

General Error Behavior

For Commands (i.e., non-query; doesn’t provide a response):

e For any command that has numeric parameters, if the value is out
of range (beyond either the min or max allowed settings), the
value will be clipped to the appropriate limit and error -222 will be
generated (data out-of-range error) as an indication that the value
wasn’t set to the requested value.

There are some commands having numeric parameters where the
clipping behavior described above doesn’t make sense. These
include the satellite include and ignore commands, and the status
system mask commands. For these commands, an out-of-bounds
value is ignored and error -222 is generated. Also, a single
out-of-bounds value may cause the entire command to be ignored.
For example, GPS:SAT.-TRAC:INCL 3,87,5 will be entirely ignored
because 87 is out-of-range (i.e., 3 and 5 do not become included
even though they are in-range).

« Commands with multiple numeric parameters can produce
multiple errors. For example, if the initial date command is sent
as GPS:INIT.-TIME 25,66,-7, the actual programmed value will be
23:59:00 (23 is max hour, 59 is max minute, 0 is min second) and
three out-of-range errors will be generated. As always, only a
single prompt will be returned, but in this case three errors will be
in the error queue (de-queued via SYST:ERR? or *CLS).
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Numeric parameters between in-range values are rounded to the
closest value. For example, sending GPS:REF:ADEL 1.7 ns will set
the antenna delay to 2 ns.

For Queries (response-generating commands)

If the query produces an error, there will not be a response (other
than the prompt that always occurs).

If the query includes a numeric parameter, and that parameter is
out of range, error —222 will be generated and there won’t be a
response (this is consistent with the prior bullet). An example of
this would be DIAG:LOG:READ? 25 when there are fewer than 25
messages in the log. Note that for this specific example, to get the
most recent log entry, simply use DIAG:LOG:READ?,

Another way you can view this: if you get a query response you
can know that it is responding precisely to the question asked by
the query. :

List of Errors

Table A-2 lists and describes the error messages.
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Table A-2. Error Messages

Number Error String Cause

+0 No error The error gueue is empty. Every error in the queue has been read (SYSTem:ERRor? guery) or the
queue was cleared by power-on or "CLS.

-100 Command error This is the generic syntax error used i the Receiver cannot detect more specific errors.

~101% Invalid character A syntactic element containg a character that is invaiid for that type.

-102 Syniax srror AR unrecognized command or data type was encountered.

-103 Invaiid separator The parser was expecting a separator and encountered an iliegal character.

-104 Data type etror The parser recognized a data element different than one allowed. For example, numaric or string
data was expected, but block data was received.

-108 Parameter not aliowed More parameters were received than expected for the header.

-108 Missing parameter Fewer parameters were received than required for the header.

-112 Program mnemonic too long | The header or character data element contains more than twelve characters.

<113 Undefined header The header is undefined. For example, the command "MELLO".

-120 Numeric data error This error, as well as errors -121 through -129, is generated when parsing a data element which
appears to be numeric. This particular error message is used when the Receiver cannot detecta
imote specific erfor.

-121 Invalid character in number |An invalid character for the data type being parsed was encountered. For example, a "8” in ocatal
data.

-123 Exponent too large Numeric overfiow,

-124 Too many digits The mantissa of a decimal numeric data element contained more than 255 digits excluding teading
zeros.

-128 Numeric data not allowed | A legal numeric data element was received, but the Receiver does not accept one in this position
for the header.

-131 Invaiid suffix The suffix does not follow the syntax described in IEEE 488.2 or tha suffix is inappropriate for the
Receiver.

-134 Suffix too long The suffix contained more than 12 characters.

-138 Sutfix not allowed A suffix was encounterd aftar a numeric element that does not aflow a suffix.

-141 invalid character dala The character data element contains an invalid character.

-148 Character data not allowed |A legal character data element was encountered where prohibited by the Receiver,

-150 String data error This error can be generated when parsing a string data element. This particutar error message is
used if the Receiver cannot detect a more specific error.

-151 Invalid string data A string data element was expected but was invalid for some reason.

-1568 String data not allowed A string data element was encountered but was not allowed by the Receiver at this point in parsing.

-170 Expression error This error can be generated when parsing an expression data element. It is used if the Recsiver
cannot detect a more specific error.

-178 Expression data not ailowed | Expression data was encountered but was not aliowed by the Receiver at this point in parsing.
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Table A-2. Error Messages (Continued)

Number Error String Cause

-200 Exacution error This is the generic syntax error if the Receiver cannot detect more specific errors,

-220 Parameter error indicates that a program data element error occurred. This error is used when the Beceiver
cannot detect more specific errors.

-221 Settings conflict Indicates that a legat program data element was parsed but cound not be executed due {o the
current Receiver state.

222 Data out of range Indicates that a legal program data element was parsed but could not be executed because the
interpreted value is outside the legal range defined by the Receiver.

-223 Too much data indicates that a legal program data element of block, expression, or string type was received that
contained rmore data than the Receiver couid handle due to memory of related receiver-spedific
requirements.

-224 Hlegal parameter value Used where exact value, from a list of possible values, was expected (but not received).

-230 Data corrupt or stale No valid data available.

-240 Hardware error Indicates that a legal program command or query could not be executed because of a hardware
problem in the Receiver.

-241% Hardware missing Indicates that a fegal program command or query could not be executed because of missing
Receiver hardware.

-300 Device-specific error This is the generic device-dependant error,

-310 System error indicates that a system error occurred.

-311 Memory arror Oceurs on EEPROM write failure,

=315 Configuration memory lost __1Could happen on powerup or preset if a nonvolatile memory problem is detscted.

~321 Qut of memory ] indicates that the Receiver has detected that insufficient memory is avaitable.

~330 Self-test failed Indicates at least one failure cocurred when *TST? or :DIAG: TEST? was exsecuted,

~350 Queue overflow An error oceurred but was not recorded because the error gueue is full,

-360 Communication error This is the generic communication error for devices that cannot detect the more specific errors
described for errors -381 through -363.

-361 Patrity error in program Parity bit not correct when data received for example, on a serial port.

message

-362 Framing error in program A stop bit was not detected when data was received. For example, on a serial port (for example,

message a baud rate mismatch}.

-363 Input buffer overrun Software or hardware input buffer on serial port overflows with data caused by improper or
nonexistent pacing.

-440 CQuery UNTERMINATED indicates that a query was received in the same program message after a query requesting an

after indefinite response

indefinite response (e.g., "IDN? or :PTIM.TCOD? or :SYST:STAT?).
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Appendix Contents

This appendix provides an overview of the Standard Commands for
Programming Instrument (SCPI) syntax and style to help you
program the Receiver. A section that lists SCPI reference
documentation is also provided.

This appendix is organized as follows:

¢ Command Types, Formats, and Elements page B-3
-~ Command Types page B-3
- Command Formats page B-3
— Elements of SCPI Commands page B-3
— Using Multiple Commands page B-8
— Elements of Response Messages page B-9

s Reference Documentation page B-13
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Command Types, Format, and Elements

Command Types

There are two types of HP GPS Receiver programming commands:
IEEE 488.2 Common Commands and Standard Commands for
Programmable Instruments (SCPI). The IEEE 488.2 Common
Commands control and manage communications between the
Receiver and the controller, terminal, or personal computer. The SCPI
commands control instrument functions. The format of each type of
command is described in the following paragraphs.

Command Formats

Common Command Format

The IEEE 488.2 Standard defines the Common commands as
commands that perform functions like reset, self-test, status byte
query, and identification. Common commands always begin with the
asterisk (*) character, and may include parameters. The command
keyword is separated from the first parameter by a space character.
Some examples of Common commands are as follows:

*IDN? *ESE 32

SCPI Command and Query Format

SCPI commands perform functions like instrument setup. A
subsystem command has a hierarchical structure that usually
consists of a fop level (or root) keyword, one or more lower-level
keywords, and parameters. The following example shows a command’
and its associated query:

:GPS:POSItion:SURVey:STATe ONCE
:GPS:POSition:SURVey:STATe?

GPS is a root-level keyword with POSition the second-level keyword,
SURVey the third-level keyword, and STATe the fourth-level. ONCE
is the command parameter.
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Elements of SCPI Commands

A program command or query is composed of functional elements that
include a header (keywords with colon separators), program data, and
terminators. These elements are sent to the Receiver over the serial
interface as a sequence of ASCII characters. Examples of a typical
Common Command and Subsystem Command are:

*CLS
:SYST.ERR?

Common Command Syntax

Figure B-1 shows the simplified syntax of a Common Command. You
must use a space (SP) between the command mnemonic and the
parameter in a Common Command.

° mnemonic “ i @ parameter ‘

NOTE: sp = space. ASClt character decimai 32

Figure B-1. Simplified Common Command Syntax Diagram

Subsystem Command Syntax

Figure B-2 shows the simplified syntax of a Subsystem Command.
You must use a space (SP) between the last command mnemonic and
the first parameter in a Subsystem Command. Note that if you send
more than one parameter with a single command, you must separate
adjacent parameters with a comma.

NOTE: sp = space. ASClI character decimal 32

Figure B-2. Simplified Program Command Syntax Diagram
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Abbreviated Commands

The command syntax shows most keywords as a mixture of upper and
lower case letters. Upper case letters indicate the abbreviated spelling
for the command. For better program readability, you may send the
entire keyword. The Receiver accepts either command form and is not
case sensitive.

For example, if the command syntax shows SYNChronization, then
SYNC and SYNCHRONIZATION are both acceptable forms. Other
forms of SYNChronization, such as SYNCHR or SYNCHRONIZ will
generate an error. You may use upper and/or lower case letters.
Therefore, SYNCHRONIZATION, synchronization,
SyNchROnizatioN, and SYnC are all acceptable.

Keyword Separator

A colon () always separates one keyword from the next lower-level
keyword as shown below:

:SYST:ERR?
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Parameter Data Types

Table B-1 contains explanations and examples of parameter types.
Parameter types may be numeric value, Boolean, literal, NRf, string,
or non-decimal numeric.

Table B-1. Command and Query Parameter Types

TYPE

EXPLANATIONS AND EXAMPLES

<numeric value> Accepts all commonly used decimal representation of numbers including optional signs,

<Boolean>

<fiteral>
<NRf>

<string>

<pon-decimal

nmeric>

decimal points, and scientific notation:
123, 123e2, -123, ~1.23e2, .123, 1.23e-2, 1.23000E-01.

Special cases include MINimum and MAXimum as follows:
MiNimum selects minimum value available,
MAXimum selects maximum vaiue available.

Queries using MiNimum or MAXimum retumn the associated numeric vaiue.

Represents a single binary condition that is either true or false:
1 or ON, 0 or OFF (Query response returns only 1 or 0.)

An <NRf> is rounded to an integer. A non-zere value is interpreted as 1.

Selects from a finite number of choices. These parameters use mnemonics to represent each
vahd setting. An example of a <literal> parameter is; GPS

Flexible numeric representation. Only positive integers are used for NRf parameters in the
instrument.

A string parameter is delimited by either single quotes or double quotes. Within the quotes,
any characters in the ASCI| B-bit code may be specified.

Format for specifying hexadecimal (#H1F), octal (#Q1077}, and binary (#810101011)
numbers using ASCH characters. May be used in :STATus subsystem commands.

Parameter Separator

If you send more than one parameter with a single command, you
must separate adjacent parameters with a comma.

Query Parameters

All selectable <numeric value> parameters can be queried to return
the minimum or maximum values they are capable of being set to by
sending a MINimum or MAXimum parameter after the “?.” For
example, consider the :GPS:REF:ADEL? query.

If you send the query without specifying a parameter
(GPS:REF:ADEL?), the present antenna delay value is returned. If
you send the MIN parameter (using :GPS:REF:ADEL? MIN), the
command returns the minimum value currently available. If you send
the MAX parameter, the command returns the maximum value
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currently available. Be sure to place a space between the question
mark and the parameter.

Suffixes

A suffix is the combination of suffix elements and multipliers that can
be used to interpret the <numeric value> sent. If a suffix is not
specified, the Receiver assumes that <numeric value> is unscaled
(that is, Volts, seconds, etc.)

For example, the following two commands are equivalent:

‘GPS:REF:ADELay 100 NS
:GPS:REFADELay 100E-9

Suffix Elements

Suffix elements, such as HZ (Hertz), S (seconds), V (Volts), OHM
(Ohms), PCT (percent), and DEG (degrees) are allowed within this
format.

Suffix Multipliers

Table B-2 lists the suffix multipliers that can be used with suffix
elements (except PCT and DEG. ).

Table B-2. Suffix Multipliers

DEFINITION | MNEMONIC NAME

1E8 G GIGA

1EB MA ( or M for OHM and HZ)}* MEGA

1E3 K KILO

1E-3 M (except for OHM and HZ)* | MILLI

1E-6 U MICRO

1E-9 N NANO

1E-12 P PICO

*The suffix units, MHZ and MORM, are special cases that shouid not be confused with
<suffix multipfier>HZ and <suffix muttiplier>OHM,

B-7
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Command Terminator

A command may be terminated with a line feed (ASCII LF character
10 decimal), a carriage return (ASCII CR character 13 decimal), or
one followed immediately by the other in any order.

Using Multiple Commands
Program Messages

Program Messages are a combination of one or more properly
formatted SCPI Commands. Program messages always go from the
DTE to the Receiver. They are sent to the Receiver over the Receiver’s
serial interface as a sequence of ASCII characters.

Program Message Synitax

Figure B-3 shows the simplified syntax of a program message. You
can see Common Commands and Subsystem Commands in the same
program message. If you send more than one command in one
message, you must separate adjacent commands with a semicolon.

T
o/

Subsystern Command

<carriage return>

<carriage retum:)—-»(mew Iine>)
<new Iine>)—b€:casriage reium>)
b <new line>

Common Command

NOTE: )
<new Hne> = ASCH character decimal 10
<carriage return> = ASCH character decimat 13

Figure B-3. Simplified Program Message Syntax Diagram

When using IEEE 488.2 Cornmon commands with SCPI Subsystem
commands on the same line, use a semicolon between adjacent
commands. For example:

*CLS;:SYST:ERR?
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When multiple SCPI Subsystem commands are sent in one program
message, the first command is always referenced to the root node.

«,”

Subsequent commands, separated by “;”, are referenced to the same
level as the preceding command if no “” is present immediately after
the command separator (the semicolon).

For example, sending
:GPSINIT.DATE 1994,7,4;TIME 12,34,56
is equivalent to sending:

:GPSINIT:DATE 19947 4
:GPSINIT:-TIME 12,34,56
or
GPSINIT:DATE 1994,7 4;:GPS:INIT:TIME 12,34,56

The “” must be present to distinguish another root level command.
For example:

:SYNC:HOLD:DUR?;:GPS:SAT:VIS:PRED?
is equivalent to sending:

:SYNC:HOLD:DUR?
:GPSISAT:VIS:PRED?

If the “"(which is following the “” and is in front of GPS) is omitted,
the Receiver assumes that the second command is

:SYNC:HOLD:GPS:SAT:VIS:PRED?

and generates a syntax error.

Elements of Response Messages
Response Messages

Response messages are data sent from the Receiver to the DTE in
response to a query. (A query is a command followed by a guestion
mark. Queries are used to find out how the Receiver is currently
configured and to transfer data from the Receiver to the DTE.)

After receiving a query, the Receiver interrogates the requested
configuration and issues its response message as soon as possible. The
message is transmitted across the serial interface to the DTE.
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Response Message Syntax

Figure B-4 shows the simplified syntax of a Response Message.
Response messages may contain both commas and semicolon
separators. When a single query command returns multiple values, a
comma is used to separate each item. When multiple queries are sent
in the same program message, the groups of data corresponding to
each query are separated by a semicolon.

F
./
{ )}
ot
response data <carriage returr»}-b(mew iine>)

NOTE:

<new line> = ASCI| character decimal 10

<carriage return> = ASCIH character decimal 13

; = multiple response separator (ASCH character decimal 59)

, = data separator within a response (ASCII character decimal 44)

Figure B-4. Simplified Response Message Syntax Diagram
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Response Formats
Table B-3 contains explanations of response formats.

Table B-3. Response Formats

*Format Description
+dd This numeric format represents an integer {e.g., +9}.
(D

The maximum number of characters in +dd response data is 17 (maximum
16 digits, 1 sign).

+dd, ... This numeric format represents a comma-separated list of integers
(e.g., +1,+2,+3).

+d.d This nurneric format represents a fixed (e.g., +10.5).

+d.dEe This numeric format represents a floating-point number (e.q., +1.00E+000).
The maximum number of characters in +d.dEe response data is 13
(maximum 6 mantissa digits, 2 signs, 1 decimal point, 1 'E' character, 3
exponent digits).

+d.dEe, ... This numeric format represents comma-separated list of floating-numbers
(e.g., +1.00000E-009, +2.00000E-009, +5.00000E-009).

Oort A single ASCli-encoded byte, 0 or 1, is returned for the query of settings

that use ON, OFF, 1, or 0 parameters.
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Table B-3. Response Formats (Continued)

Format Description

XYZ ASCll-encoded bytes corresponding to the literai used as the command
parameter.
An example of an alphanumeric respense is: NONE

*XYZ” A string response consists of ASCH characters enclosed by double
guotes.
For example, string data is used for the “<error description>" portion of
:SYST:ERR? response.

“XYZ", .. A list of string responses consist of comma-separated ASCIl characters
enciosed by double quotes.
{e.g., “log 224:19851017.00:00:26:30: Holdover started, GPS”,

“log 225:19951017.00:00:29:02: GPS lock started”)
ASCH Data A sequence of ASCll-encoded bytes.
Binary Data The syntax is a pound sign {#) followed by a non-zero digit representing

the number of digits in the subsequent decimal integer. The decimal
integer specifies the number of 8-bit data bytes being sent. This is
followed by the actual data. The terminator is a line feed. For example,
for transmitting 8 bytes of data, the format might be:

Number of digits
that foliow

Actual data Terminator

#208<8 bytes of data> <carriage return=<new line>

Number of bytes
to be transmitted

The “2" indicates the number of digits that follow and the two digits “08”
indicate the number of dafa bytes to be transmitted.

<carriage return> is defined as a single ASCll-encoded byte
corresponding to 13 decimal,

<new line> is defined as a single ASCll-encoded byte corresponding to
10 decimal.
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Reference Documentation

This section contains a list of documentation related to the use of the
Receiver’s RS-232C serial port. Additional information that you may
find useful can be found in the following publications:

1.

2.

3.

Beginner’s Guide to SCPI (HP Part Number H2325-90001,
July 1990 Edition).

Beginner’s Guide to SCPI, Barry Eppler (Hewlett-Packard
Press, Addison-Wesley Publishing Co. 1991).

Standard Commands for Programmable Instruments
(SCPI), Version 1992.0.

This standard is a guide for the selection of messages to be
included in programmable instrumentation. It is primarily
intended for instrument firmware engineers. However, you may
find it useful if you are programming more than one instrument
that claims conformance to the SCPI standard. You can verify
the use of standard SCPI commands in different instruments.

To obtain a copy of this standard, contact:

SCPI Consortium

8380 Hercules, Suite P3
La Mesa, CA 91942
Phone: (619) 69B-8790
FAX: (619) 69B-5955

The International Institute of Electrical Engineers and
Electronic Engineers, IEEE Standard 488.2.1987, IEEE
Standard Codes, Formats, Protocols, and Common
Commands for Use with ANSI/IEEE Std 488.B-1987
Programmable Instrumentation.

This standard defines the underlying message formats and data
types used in SCPI. It is intended more for firmware engineers
than for instrument users/programmers. However, it can be
useful if you need to know the precise definition of specific
message formats, data type, or common commands.

To obtain a copy of this standard, write to:

The Institute of Electrical and Electronic Engineers Inc.
345 East 47th Street
New York, NY 10017 USA
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Receiver Firmware Installation
Downloading New Firmware Using HP SatStat Program

Downloading New Firmware Using
HP SatStat Program

Copy the file of the updated firmware disk to a directory on your PC
disk drive.

If you haven’t already installed HP SatStat, you should install it now
(follow instructions on the disk label or in the section titled “To Install
the Automated HP SatStat Program for Continual Status Updates” in
Chapter 3, “Visual User Interface,” of this guide).

Start HP SatStat (easiest way is to double-click on the icon).

You should establish communication with the HP GPS Receiver. This
requires connection from a serial RS-232 port on your PC to the

HP GPS Receiver’s serial port {(a 25-pin RS-232 connection). Assuming
you've got the cable attached to make this connection, you may want
to check the settings.

a. Select CommPort, then choose Settings.

The Communication Settings dialog box is displayed. Unless
someone has reprogrammed the CommPort settings on the HP
GPS Receiver, these settings are probably OK. The one setting
that is likely to need changing is the Com Port. The application
defaults it to Coml, but the serial port on your PC may be assigned
to a different Com Port. Select the appropriate setting. If you are
unsure, Coml will be your best bet (worst case, you can cycle
through all of them until it works).

b. If you made any changes on this form, select OK, otherwise you
can just Cancel.
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Select CommPort, then choose Port Open.

The main form of the Receiver Status screen is displayed. The
application will send some commands to the HP GPS Receiver and
then the main form should begin to pericdically update every few
seconds. If you are getting screen updates, proceed to the next step.
Otherwise, something is wrong with your CommPort settings or
perhaps the physical connection between your PC and the HP GPS
Receiver.

Prior to download, interrogate the product, record any custom
configuration parameters. This step is necessary because
downloading new instrument firmware will reset all
parameters to system-preset defaults. Parameters typically
recorded include:

¢ antenna delay
¢ elevation mask angle
s timezone offset

A table of all system-preset defaults is printed on page 5-125 in
Chapter 5 of this guide; refer to it to identify additional
parameters whose default values are inappropriate for your
application. Record the settings you use prior to download.

Performing the download works best if the periodic updates are
disabled. On the main form, select the Function menu and choose
Disable Updates.

Activate the form titled “Control & Query” by clicking anywhere on it.
Select Service, then choose Download Firmware. This will bring up a
form titled “Firmware Download”.

Now you need to select the file that you will download. Select the
control labeled File.

This brings up a form for file selection. Download files for the HP GPS
Receiver have a .s appended to the file name. This form is set to only
find s type files. In this case, you want to find and select the
filename, for example s_3503.s. Depending on where you have placed
this file, you may have to use this form to navigate for it. If it ison a
different drive, use the Drives selection in the lower right. Once you've
located s_3503.s select it (clicking on the name is probably the
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easiest) and then select OK. The file, along with its path should now
appear in the “File to Download” portion of the “Firmware Download”
form.

8 The HP SatStat program (revision 5.0 and later) will offer to set up
for the most efficient data transfer. By optimizing communication
settings of both the instrument and the PC communication port,
download time is reduced.

Prior to download, the program offers BAUD rate 19200, and echo off.
iIf selected, these settings are maintained until after download is
complete.

Following download, you should reconfigure the instrument and the
PC comm port settings, restoring them to the choices appropriate to
your installation.

9 You're now ready to perform the download. Select the control titled
Download and an erase warning will appear. This is just a
double-check to make sure you really want to do this. Assuming you
do, select Yes, Perform the Downlead.

The program will switch the HP GPS Receiver to the “INSTALL”
language, erase the flash memory, and begin downloading S-records.
The S-records are the long character strings that appear in the lower
part of the form as the downloading process proceeds. The total
downloading time varies depending on the type of PC you have, but
with communication settings optimized a typical time is about

7.5 minutes. Once the download is under way, an estimate of the time
to complete the process is updated every 100 S-records.

10 When the downloading has completed, the “Minutes Until Finished”
field will say “DONE”. You can then select Close on the Firmware
Download form.

There are a couple of ways to confirm that the new firmware has been
installed; the easiest is to just power-cycle the unit. Once it has
powered up, you can confirm that the new revision is in place by
selecting Query, then choosing Product ID (from the “Control &
Query” form) and selecting Send Cmd. The product ID will appear on
the Control & Query form and should contain the new date code
“35037, for example. An alternative way to check the download is to
type SYST:LANG "PRIMARY" in the edit field on the “Control &
Query” form and select Send Cmd. This will return the unit to normal
operating mode without power-cycling. If you do this, you could then
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check the product ID as described above. NOTE: it is expected that in
early software revisions the alarm will come on the first time you
power-cycle (or switch to “primary” using SYST:LANG “PRIMARY”).
If you investigate the alarm, you will find it is the software safeguard
— it has gone off because you have changed the instrument firmware.
On subsequent power-ons the alarm will not come on.

After upgrading instrument firmware, you will need to restore the
instrument settings recorded prior to the download, and restore the
instrument and PC communications setfings so that BAUD rate and
echo are set according to the requirements of your installation.
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*CLS, 5-54, 5-116
+*ESE, 5-66
+*ESE?, 5-67
+*ESR?, 5-67
*IDN?, 5-115
*SRE, 5-57
*SRE?, 5-57
*STB?, 5-58
#TST?, 5-70

DIAGnostic:DOWNIload, 5-116
:DIAGnostic:ERASe, 5-116
:DIAGnostic:cERASe?, 5-117
:DIAGnostic:LIFetime:COUNt?, 5-71

DIAGnostic: LOG:CLEar, 5-45

:DIAGnostic: LOG:CLEar <current log size>, 5-45
:DIAGnostic:LOG:COUN{t?, 5-46
:DIAGnostic:LOG:READ?, 5-46

:DIAGnostic: LOG:READ? <entry number>, 5-47
:DIAGnostic: LOG:READ:ALL?, 5-45

:DIAGn{)stic:QUERy:RESPonse?, 5-109
:DIAGDostic: ROSCillator: EFControl: RELative?, 5-28

‘DIAGnostic:TEST?, 5-71
:DIAGnosticTEST:RESult?, 5-72

FORMat:DATA, 5-94
‘FORMat:DATA?, 5-94

:GPS:INITial:DATE, 5-9
:GPS:INITial:POSition, 5-10
‘GPS:INITial TIME, 5-11

:GPS:POSition, 5-12
:GPS:POSition?, 5-13

:GPS:POSition:ACTual?, 5-14

:GPS:POSition:HOLD:LAST?, 5-14
:GPS:POSition:HOLD:STATe?, 5-15

:GPS:POSition:SURVey: PROGress?, 5-15
:GPS:POSition:SURVey:STATe, 5-15
:GPS:POSition:SURVey:STATe?, 5-16
:GPS:POSition:SURVey:STATe:POWerup, 5-16
:GPS:POSition:SURVey:STATe:POWerup?, 5-16
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:GPS:REFerence:ADELay, 5-22
:GPS:REFerence:ADELay?, 5-23

:GPS:REFerence:VALId?, 5-24

:GPS:SATellite: TRACking?, 5-24
:GPS:SATellite:TRACking: COUNt?, 5-25
:GPS:SATellite: TRACking: EMANgle, 5-17
:GPS:SATellite:TRACking: EMANgle?, 5-17

:GPS:SATellite:TRACking:1GNore, 5-18
:GPS:SATellite: TRACking:IGNore?, 5-18
:GPS:SATellite: TRACKking:IGNore:ALL, 5-18
:GPS:SATellite: TRACking: IGNore:COUNt?, 5-20
:GPS:SATellite TRACking:IGNore:NONE, 5-18
:GPS:SATellite. TRACking:IGNore:STATe?, 5-21

:GPS:SATellite TRACking:INCLude, 5-19
:GPS:SATellite:TRACking:INCLude?, 5-19
:GPS:SATellite TRACking: INCLude:ALL, 5-19
:GPS:SATellite: TRACking: INCLude: COUNt?, 5-20
:GPS:SATellite: TRACking: INCLude:NONE, 5-19
:GPS:SATellite: TRACking: INCLude:STATe?, 5-21

:GPS:SATellite:VISible:PREDicted?, 5-25
:GP8:SATellite:VISible: PREDicted: COUN¢t?, 5-26

:LED:ALARm?, 5-56
:LED:GPSLock?, 5-29
:LED:HOLDover?, 5-29

PTiMe:DATE?, 5-76
PTIMe:LEAPsecond: ACCumulated?, 5-80
PTIMe:LEAPsecond: DATE?, 5-81
:PTIMe:LEAPsecond:DURation?, 5-82
:PTIMe:LEAPsecond:STATe?, 5-83

:PTIMe:PPS:EDGE, 5-79
:PTIMe:PPS:EDGE?, 5-79

:PTIMe:TCODe?, 5-74

:PTIMe:TIME?, 5-76
PTIMe TIME:STRing?, 5-77

‘PTIMe: TZONe, 5-78
PTIMe TZONe?, 5-78

PULSe:CONTinuous:PERiod, 5-85
‘PULSe:CONTinuous: PERiod?, 5-85
:PULSe:CONTinuous:STATe, 5-86
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PULSe:CONTinuous:STATe?, 5-86

:PULSe:REFerence: EDGE, 5-87
‘PULSe:REFerenceEDGE?, 5-87

PULSe:STARt:DATE, 5-88
PULSe:STARt:DATE?, 5-88
:PULSe:STARt:TIME, 5-89
:PULSe:STARt:TIME?, 5-89

SENSeDATA?, 5-93
:SENSe:DATA:CLEar, 5-91
:SENSe:DATA:CLEar <data set>, 5-92

SENSe:DATAMEMory:OVERflow: COUNt?, 5-98
:SENSe:DATA:MEMory:OVER{low: COUNt? <data set>, 5-99
‘SENSe:DATA:MEMory:SAVE, 5-99
SENSe:DATA:MEMory:SAVE?, 5-100

‘SENSe:DATA:POINts?, 5-85
:SENSe:DATA:POINts? <data set>, 5-95
:SENSe:DATA: TSTamp?, 5-96

‘SENSeTSTamp <channel>EDGE, 5-91
:SENSe:TSTamp <channel>EDGE?, 5-91

:STATus: <register>:CONDition?, 5-60
:STATus:<register>ENABle, 5-62
:8TATus:<register>:ENABle?, 5-63
‘STATus:<register>EVENt?, 5-61

:STATus:<register>NTRansition, 5-64
:STATus:<register>NTRansition?, 5-65
:STATus:<register>PTRansition, 5-64
:STATus:<register>PTRansition?, 5-65

STATus:PRESet:ALARm, 5-55

:STATus:QUEStionable:CONDition: USER, 5-68
STATus:QUEStionable: EVENt.USER, 5-69

:SYNChronization: FFOMerit?, 5-30
:SYNChronization:HOLDover:DURation?, 5-33
‘SYNChronization:HOLDover.DURation:THReshold, 5-34
:SYNChronization:HOLDover: DURation: THReshold?, 5-34
:SYNChronization: HOLDover:DURation: THReshold: EXCeeded?, 5-35
SYNChronization:HOLDover: INITiate, 5-36

:SYNChronization:HOLDover:RECovery:INITiate, 5-37
:SYNChronization:HOLDover:RECovery:LIMit:1GNore, 5-38
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:SYNChronization:HOLDover:TUNCertainty: PREDicted?, 5-31
:SYNChronization:HOLDover: TUNCertainty: PRESent?, 5-31
:SYNChronization:HOLDover:WAITing?, 5-37

:SYNChronization:IMMediate, 5-38
:SYNChronization:STATe?, 5-28

:SYNChronization:TFOMerit?, 5-32
:SYNChronization:TINTerval?, 5-32

SYSTem:COMMunicate?, 5-102
SYSTem:COMMunicate:<port>BAUD, 5-102
:BYSTem:COMMunicate:<port>BAUD?, 5-103
SYSTem:COMMunicate:<port>:BITS?, 5-104
:SYSTem:COMMunicate:<port>FDUPlex, 5-104
:8YSTem:COMMunicate:<port>FDUPlex?, 5-105
SYSTem:COMMunicate:<port>:PACE, 5-105
SYSTem: COMMunicate:<port>:PACE?, 5-106
SYSTem:COMMunicate:<port>'PARity, 5-106
S8YSTem:COMMunicate.<port>:PARity?, 5-107
:SYSTem:COMMunicate:<port>PRESet, 5-111
:SYSTem:COMMunicate:<port>:SBITs?, 5-108
:SYSTem:COMMunicate:SERial 1. BITS, 5-103
:SYSTem:COMMunicate:SER1al1:8BITs, 5-107

SYSTem:DATE?, 5-76
:8YSTem:ERRor?, 5-42, 5-117

:SYSTem:LANGuage, 5-118
:SYSTem:LANGuage?, 5-119

SYSTem:PRESet, 5-111

SYSTem:STATus?, 5-41
BYSTem:STATus:LENGth?, 5-41

SYSTem:TIME?, 5-76
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General Index

1PPS connector, HP 585034, 1-5

1PPS connector, HP 595514, 1-3

1PPS error estimation, 5-31

1PPS output, 1-3, 1-5, 5-27

1PPS output quality, 4-7, 4-10, 5-27,
5-28, 5-29, 5-30, 5-31, 5-32, 5-33,
5-34, 5-35

1PPS polarity, 4-10, 5-79

1PFS reference edge, 4-10

1PPS reference synchronization, 4-7

10MHBz output, 5-27

10MHz output quality, 4-7, 4-10, 5-27,
5.28, 5-29, 5-30, 5-31, 5-32, 5-33,

A

abbreviated commands, B-5

ac power, 1-3, 1-5

acquisition of satellites, 4-5, 4-6, 5-7,
5-8

alarm analysis, 4-8, 5-39, 5-40, 5-48,
5-49, 5-50, 5-51, 5-52, 5-53, 5-54,
5-55, 5-56, b-57, 5-568, 5-59, 5-60,
5-61, 5-62, 5-63, 5-64, 5-65, 5-66,
5-67, 5-68, 5-69

alarm BITE, 1-3, 4-8, 5-39, 5-48, 5-49,
5-50, 5-b1, 5-52, 5-53, 5-54, 5-56,
5-57, 5-58, 5-59, 5-60, 5-61, 5-62,
5-63, 5-64, 5-65, 5-66, 5-67, 5-68,
5-69

alarm clear, 4-8, 5-39, 5-54, 5-B5, 5-56,
5-57, 5-58

Alarm indicator, 1-2, 1-3, 1-4, 4-8,
5-39, 5-h6

alarm relay, 1-3, 4-8, 5-39, 5-48, 5-49,
550, 5.51, 5-52, 5-53, 5-54, 5-55,
5-56, 5-57, 5-58, 5-59, 5-60, 5-61,
5-62, 5-63, 5-64, 5-65, 5-66, 5-67,
5-68, 5-69

alarm setup, 4-8, 5-39, 5-48, 5-49,
5.50, 5-51, 5-52, 5-53, 5-b4, 5-56,
5-57, 5-58, 5.59, 5-60, 5-61, 5-62,
5-63, 5-64, 5-65, 5-66, 5-67, 5-68,
5-69

alarm status, 5-50

alarm test, 4-8, 5-39, 5-40, 5-68, 5-69,
5-70, 5-71, 5-72

Alarm, HP 58503A, 1-5

antenna connection, 1-3, 1-5, 3-4, 5-22

antenna delay compensation, 4-6, 5-8,
5-22

antenna delay values, 5-22

antenna input, 1-3, 1-5

antenna placement, 1-3, 1-5, 34, 4-6,
5-8, 5-22

antenna system, 3-4

application
HPSatSat, 3-9

ASCII Data, B-12

B

baud, 2-10, 5-102, 5-103, 5-111
Belden 8267 cable, 5-22
BINARY Data, 5-94, B-12
BITE, alarm, 1-3

Boolean, B-6

C
cable delay compensation, 4-6, 5-8,
5-22
cables
antenna, 5-22
crossover, 2-5
F1015-80002 interface, 2-6
F1021B Palmtop Connectivity Pack,
2-6
HP 40242M interface, 2-7
HP 24542G, 2-9
HP 24542 interface, 2-7
HP 245421, 2-9
modem-eliminator, 2-5
null-modem, 2-5
clear, 5-91, 5-92
alarm, 4-8, 5-39, 5-54
errors, 4-8, 5-39, 5-42, 5-118
clear time stamp memory, 5-90
comma, B-4, B-6, B-10
command
abbreviated, B-5
common, B-3
format, 5-5
parameter,B-6
SCPL, B-3
syntax, B-2, B-5
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terminator, B-8
terminators, B-4
command error, 4-9, 5-40, 5-48, 5-53
Command Error status, 5-48
command syntax conventions, 4-4, 5-4
commands
introduction, 4-4
Commands at a Glance, 4-17
common command
syntax, B-4
Common Command Format, B-3
common commands
description, B-3
communication
serial interface port, 2-3, 2-45-101,
5-102, 5-104, 5-105, 5-106, 5-107
compensating for antenna delay, 5-22
configuration
PORT 1, 2-12, 5-101
PORT 2, 2-12, 5-101
configuration factory-default values,
5-111
configuring PORT 1, 2-11, 4-13
configuring PORT 2, 2-12, 4-13
configuring the RS-232C ports, 2-10
configuring serial interface port{s),
5-101
conformance information
SCPL 4-4
connecting a computer, 2-5
connecting a laptop, 2-7, 2-8
connecting a modem, 2-5, 2-7
connecting a palmtop, 2-5, 2-6
connecting a PC, 2-7, 34
connecting antenna system, 1-3, 1-5,
3-4, 4-6, b-8, 5-22
connecting to a PC, 3-4
Connectivity Pack, 2-6
connectors
1PPS, 1-3, 1-5
Alarm BITE, 1-3
Alarm, HP 58503A, 1-5
ANTENNA, 1.3, 1-5
IRIG-B, 1-3
Programmable Pulse, 1-3
Time Tag, 1-3
conventions
command syntax, 4-4, 5-4
Coordinated Universal Time, 5-7
CPU, 5-70
crossover cable, 2-5
current time, 4-10

D
d.dEe, B-11
d.dEe, ..., B-11
data, 5-93
data bits, 2-10, 5-103, 5-104, 5-111
date and time outputs, 4-6, 4-10, 5-8
DB-25 connector, 2-5
DB-9 connector, 2-5
de power, 1.3, 1I-5
DCE, 2-5
dd, B-11
dd, ..., B-11
decimal point, B-6, B-11
defaults, factory settings, 2-10, 3-5,
4-14, 5-110, 5-111
delay values, antenna cables, 4-6, 5-8,
5.22
response formats (ASCID), 5-8
diagnostic log, 4-8, 5-39, 5-43, 5-44,
5.45, 5-46, 5-47
diagnostic log messages, 5-43
diagnostic tests, 4-9, 5-40, 5-70, 5-71,
5-72
result, 5-72
diagnostics
internal self-test, 5-70
diagram
serial interface cable, 2-9
documents
list, B-13
related, B-13
download, 5-116
downloading
Using HP SatStat, C-2
dewnloading new firmware, C-2
DTE, 2.5
duplex state, 5-104, 5-105

E
echoing of the characters you type,
5-104, 5-105, 5-111
EEPROM, 5-70, 5-118
EPROM, 5-70
erasing
EEPROM, 5-117
error
hardware/firmware error, A-5
- query, A-§
gemantic, A-5
syntactic, A-4
error analysis, 4-8, 5-39, 5-40, 5-42,
5-117
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error behavior, A-6

error log, 4-8, 5-39, 5-40, 5-42, 5.117

error messages, 4-8, 5-39, A-8

error queue, 4-8, 5-39, 5-42, 5-117, A-3

error recovery, serial port, 4-8, 4-13,
5.39, 5-109

error types, A-4

error, command, 5-48, 5-53

error, reading, A-2

external devices, 1-3

F
F1015-80002 interface cable, 2-6
F1021B Palmtep Connectivity Pack,
2-6
factory default settings, 2-10, 3-5,
4-14, 5-110, 5-111
failure protection, satellite loss, 4-7,
5-27, 5-33, 5-34, 5-35
FFOM, 4-7, 5-30
Figure
antenna delay table, 5-22
command list, 4-17
factory instrument settings, 5-111,
5-112, 5-113
factory serial port settings, 5-111
status reporting system, 5-49
figure of merit, 5-30, 5-32, 5-74
firmware error, A-5
firmware installation, 2-3, 4-15, 5-114,
5-116, 5-117, 5-118, 5-119
firmware revision code, 2-3, 4-15,
5-115
firmware upgrade, 2-3, 5-116
flash EEPROM, 5-116
flow control state, 5-105, 5-106
format
ASCii, 5-94
INTeger, 5-94
FPGA logic, 5-70
front panel
PORT 2, 24
full duplex, 2-10, 5-104, 5-111

G

GPS engine, 5-70

GPS lock, 4-5, 4-6, 5-7, 5-33, 5-34, 5-35

GPS Lock indicator, 1-2, 1-4, 4-7, 5-29

GPS position, 4-5, 5-7, 5-12, 5-13, 5-
14, 5.15 )

GPS satellite acquisition, 4-5, 4-6, 5-7,
5.33, 5-34, 5-35

GPS timeline, 5-73

GUI, 3-3, 3-9, 3-10, 3-11

H
Hardware status, 5-48, 5-51, 5-60,
5-61, 5-62, 5-63, 5-64, 5-65
hardware/firmware error, A-5
Holdover indicator, 1-2, 1-4, 4-7, 5-29
holdover
loss of satellites, 4-7
operation, 3-16
process, 5-27
recovery, 4-7, 5-27, 5-37
status, 4-9, 5-48, 5-52
tutorial, 3-16
HP 40242M interface cable, 2-7
HP 58506A/507A/508A cable, 5-22
HP 24542G cable, 2-9
HP 24542G interface cable, 2-7
HP 24542U eable, 2-9
HP 58503A indicators
Alarm, 1-4
GPS Lock, 1-4
Holdover, 1-4
Power, 1-4
HP 58503A inputs
Antenna, 1-5
Power, 1-5
HP 68503A interface port
PORT 1, 1-5
HP 58503A cutputs
10 MHz OUT, 1-5
1PPS, 1-5
Alarm, 1-56
HP 59551A indicators
Alarm, 1.2
GPS Lock, 1-2
Holdover, 1-2
Power, 1-2
HP 59551A inputs
Antenna, 1-3
Power, 1-3
Time Tag, 1-3
HP 59551A interface port
PORT 1, 1-3
PORT 2, 1-2
HP 59551A outputs
1PPS, 1-3
Alarm BITE, 1-3
IRIG-B, 1-3
Programmable Pulse, 1-3
HP SatStat, 3-3, 3-8, 3-9, 3-10, 3-11,
G-2
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HP58506A antenna cable assembly,

Hg52232507A antenna cable asgembly,

Hg;5282508A antenna cable assembly,

Hgf')282511A antenna cable assembly,
5-22

1
I/O Port 1, 4-13
identification of Receiver, 4-15, 5-115
IEEE Standard 488.2
obtaining copy of standard, B-13
IEEE 488.2
description, B-3
IEEE 488.2
syntax, B-4
In This Guide, ix
indicators
Alarm, 1.2, 1-4
GPS Lock, 1-2, 14
Hoidover, 1-2, 1-4
Power, 1-2, 1-4
initialization, 5-110
initializing the Receiver, 4-14
initiating manual Heldover, 5-27, 5-36
input
antenna,l1-3, 1-5, 3-4, 4-6, 5-8, 5-22
Time Tag, 1-3, 4-12
input power, 1-3, 1-5
install
firmware, 2-3, 4-15, 5-114, 5-116
HP SaStat, 3-9
Receiver, 5-9, 5-17, 5-22
INSTALL language, 5-116
interface
RS-232C, 2-3
interface port
PORT 1, 1-3
PORT 2, 1-2
internal reference oscillator, 5-7, 5-27
internal self-test diagnostics, 5-70
interpolators, 5-70
introduction
commands, 4-4
IRIG-B output, 1-3

K

keyword
separator, B-5

L
laptop, connection, 2-8
latitude, 4-5, 5-7, 5-12, 5-13, 5-14
leap second, 4-10
leap second status, 5-73
LED
Alarm, 1-2, 1-4, 4-8, 5-39
GPS Lock, 1-2, 1-4, 4.7
Holdover, 1-2, 1-4, 4-7
Power, 1.2, 1.4
lifetime count, 4-9, 5-71
list of
cormmands, 4-17
configuration factory-default
values, 5-111
error messages, A-8
error types, A-4
factory-default values, 5-111
response format, B-11
system preset, 5-112
literal, B-6
leeal time, 4-10
locking to GPS satellifes, 4-5, 4-6, 5-7,
5-8, 5-9, 5-10, 5-11, 5-12, 5-13, 5-14,
5.15, 5-16, 5-17, 5-18, 5-19, 5-20,
5-21, 5-22, 5-23, 5-24, 5-25, 5-26,
5-33, 5-34, 5-35, 5-36, 5-87, 5-38,
5-39
log, diagnostic, 4-8, 5-39, 5-43, 5-44,
5.45, 5-46, 5-47
log, error, 4-8, 5-39, 5-40, 5-42, 5.117
longitude, 4-5, 5-7, 5-12, 5-13, 5-14

M
MAXimum, B-6
memory overflow, 4-12, 5-90
messages

program, B-8

response, B-9
messages, error, A-8
MINimum, B-6
modem-eliminator cable, 2-5
multipliers, B-7

N

new line, B-12

NRf, B-6

null-modem cable, 2-5

0O
OHM, B-7
operating status, 5-39
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Operation status, 5-48, 5-50, 5-60,
5-61, 5-62, 5-63, 5-64, 5-65
output
10MHz, 4-7, 4-10, 5-27, 5-28, 5-29,
5-30, 5-31, 5-32, 5-33, 5-34, 5-35
1PPS, 1-3, 1-5, 4-7, 4-10, 5-27, 5-28,
5.29, 5.30, 5-31, 5-32, 5-33, 5-34,
5-35, 5-79
alarm, 4-7
Alarm BITE, 1.3
Alarm, HP 585034, 1-5
IRIG-B, 1-3
Programmable Pulse, 1-3, 4-11,
5.84, 5-85, 5-86, 5-87, 5-88, 5-89
synchronization, 5-28, 5-29, 5-30,
5-31, 5-32, 5-33, 5-34, 5-35
output pulse, 4-11, 5-84, 5-85, 5-86,
5-87, 5-88, 5-89
output synchronization, 4-7
overview
HP SatStat, 3-3
Receiver Status Screen, 3-3

P
pace, 2-10, 5-105, 5-106, 5-111
parameter separator, B-6
parameter types, B-6
Boolean, B-6
literal, B-6
string, B-6
parity, 2-10, 5-106, 5-107, 5-111
pin assignment
PORT 1, 2-4
PORT 2, 2-4
polarity of edges
1PPS, 4-10, 5-79
programmable pulse, 4-11
time stamp, 4-12, 5-90, 5-91
PORT 1, 1-3, 2-6, 2-7, 4-13, 5-101,
5-102, 5-103, 5-104, 5-105, 5-1086,
5-107, 5-108, 5-111
PORT 1,
factory-default values, 2-10
PORT 1 configuration, 2-12
PORT 1 rear panel, 2-3
PORT 2, 1-2, 4-13, 5-101, 5-102, 5-103,
5-104, 5-105, 5-106, 5-107, 5-108,
5-111
factory-default values, 2-10
PORT 2 configuration, 2-12
PORT 2 front panel, 2-4
position, 4-5, 5-7, 5-12, 5-13, 5-14,
5-15

position at powerup, 5-16
position hold, 5-15
power
ac, 1-3, 1-5
de, -3, 1-5
Power indicator, 1-2, 1-4
Power input, 1-3, 1-5
power outages, 5-90
Power supply levels, 5-70
power surges, 5-90
powering up the Receiver, 3-7
Powerup status, 5-48, 5-52
predicted vigible satellites, 5-25
preface, ix
preset to factory defaults, 2-10, 4-14,
5-110, 5-111
product identification, 4-15, 5-116
program
HP SatSat, 3-9
program messages
definition, B-8
syntax, B-8
programmable pulse, 4-11, 5-84, 5-85,
5-86, 5-87, 5-88, 5-89
Programmable Pulse connector, 1-3
Programmable Pulge output, 1-3
pulse generator, 4-11, 5-84, 5-85, 5-88,
5.87, 5-88, 5-89
pulse output, 4-11, 5-84, 5-85, 5-86,
5-87, 5-88, 5-89
pulse polarity, 4-11

Q

QSPL, 5-70

query, B-6, B-9

query error, B-6

query parameters
<numeric value>, B-6
MAXimum, B-6
MINimum, B-6

querying instrument identification,

5-114

Questionable gtatus, 5-48, 5-52

queue overflows, A-3

queus, error, 4-8, 5-39, 5-117

quick reference
command list, 4-17
factory instrument settings, 5-112
factory serial port setfings, 5-111
status reporting system, 4-18

R
RAM, 5-70
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rear panel
PORT 1, 2-3
Receiver Commands at a Glance, 4-17
Receiver identification, 4-15, 5.114,
5.115
Receiver initialization, 4-14
Receiver status screen, 5-41
Receiver Status Screen at a Glance,
3-19
recovering from holdover, 3-18, 4-7,
5-27, 5-37
recovering the last query response,
4-13, 5-101
Reference oscillator, 5-70
- related documentation, B-13
relay, alarm, 1-3, 4-8, 5.39, 5-48, 5-49,
5-50, 5-51, 5-52, b-53, 5-54, 5-55,
5-56, 5-57, 5-58, 5-59, 5-60, 5-61,
5-62, 5-63, 5-64, 5.65, 5-66, 5-67,
5-68, 5-69
removes error from error queue, 5-117
reset to factory defaults, 2-10, 4-14,
5-110, 5-111
response message syntax, B-10
responge messages, B-9
data types, B-11
restore to factory defaunlts, 3-10, 4-14,
5-110, 5-111
revision code, 4-15, 5-115
RG-213 cable, 5-22
RS-232 default values, 3-5
RS-232C
PORT i, 1-3
PORT 2, 1-2
RS-232C interface, 4-13, 5-101
RS-232C interface, 5-102, 5-103,
5-104, 5-105, 5-106, 5-107, 5-108
R8-232C ports:, 2-3

s

satellite acquisition, 4-5, 4-6, 5-7,
5-33, 5-34, 5-35

satellite failure protection, 4-7, 5-27,
5.33, 5-34, 5-35

satellite loss, 4-7, 5-33, 5-34, 5-35

satellite management, 4-5, 4-6, 5-7,
5.8, 5-10, 5-11, 5-12, 5-13, 5-14, 5-15,
5-16, 5-17, 5-18, 5-19, 5-20, 5-21, 5.
22, 5.23, 5-24, 5-25, 5-26, 5-33, 5-34,
5-35, 5-36, 5-37, 5-38, 5-39

satellite reacquisition, 4-7

satellite gelection, 4-6, 5-7

satellite tracking at installation, 4-5,
5-7, 5-9
SatStat, 3-9, 3-10, 3-11
SCPI, B-2
description, B-3
version, 4-4
SCPI Command and Query Format,
B-3
SCPI conformance information, 4-4
SCPI standard, B-13
self test, 3-7, 4-9, 5-40, 5-70, 5-71, 5-72
semantic error, A-5
separator
keyword, B-5
parameter, B-6
serial interface cable diagram, 2-9
serial interface communication, 4-13
serial interface port, 2-3, 2-4
PORT 1, 1-3
PORT 2, 1-2
preset, 5-110
serial number, 5-115
serial port error recovery, 4-8, 4-13,
5-39, 5-109
serial port /0, 4-13, 5-111
serial port settings, 2-12
setting up the Receiver, 3-4 , 4-15, 5-9,
5-17
settings, serial port, 2-12
signal loss, 4-7, 5-27, 5-33, 5-34, 5-35,
5-36, 5-37, 5-38
Software pacing, 2-10
status
alarm, 5-50, 5-56
command error, 5-53, 5-66
hardware, 5-51, 5-60, 5-61, 5-62,
5-63, 5-64, 5-65
holdover, 5-52, 5-60, 5-61, 5-62,
5-63, 5-64, 5-65
operation, 5-50, 5-60, 5-61, 5-62,
5-63, 5-64, 5-65
powerup, 5-52, 5-60, 5-61, 5-62,
5-63, 5-64, 5-65
questionable, 5-52, 5-60, 5-61, 5-62,
5-63, b-64, 5-65, 5-68
status information, 5-39
status registers, 5-48
status reporting, 4-8, 4-9, 5-39, 5-40,
5-48, 5-49, 5-50, 5-51, 5-52, 5-53,
5-54, 5-56, 5-57, 5-58, 5-59, 5-60,
5-61, 5-62, 5-63, 5-64, 5-65, 5-66,
5-67, 5-68, 5-69
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atatus reporting system, 5-48
Status Reporting System Diagram,
5-49
status screen, 3-9, 3-12, 4-8, 5-41
status/alarm reporting system, 5-48
stop bits, 2-10, 5-107, 5-108, 5-111
string, B-6
subsystem command
syntax, B-4
suffix
elements, B-7
multiplers, B-7
suffix, multipler, B-7
suffixes, B-7
summary
commands, 4-17
survey mode, 5-15
synchronization of output signals, 4-7,
5-28, 5-29, 5-30, 5-31, 5-32, 5-33,
5-34, 5-3b
synchronizing to reference, 4-7, 5-27
syntactic error, A-4
syntax, 4-4, 5-4
program messages, B-8
response messages, B-10
syntax, SCPI, B-2
system preset, 5-112
system time, 4-10, 5-73

T
Table
antenna delay table, 5-22
command list, 4-17
factory instrument settings, 5-111,
5-112, 5-113
factory serial port settings, 5-111
status reporting system, 5-49
telecommunication, 3-6
terminal communications, 3-5, 3-6
terminal emulation program, 3-5
terminator
command, B-8
test result, 5-72
TFOM, 4-7, 5-32, 5-T4
time and date oufputs, 4-6, 4-10, 5-8,
5.24, 5.73, 5-T4, 5-75, 5-76, 5-T7
time of day outputs, 4-6, 4-10, 5-8,
5.24, 5-73, 5-74, 5-75, 5-76, 5-T7
Time Stamp memory, 4-12
time stamp polarity, 4-12, 5-90, 5-91
time stamping, 1-3, 4-12, 5-80, 5-91,
5-92, 5-93, 5-84, b-95, 5-96, 5-97,
5-98, 5-99, 5-100

time tag, 1-3, 4-12, 5-90, 5-91, 5-92,
5-93, 5-94, 5-95, 5-96, 5-97, 5-98, 5-
99, 5-100

Time Tag inputs, 1-3, 4-12

time transfer information, 5-7

time zone setting, 4-10, 5-73, 5-78

Time-stamped Edge, 4-12, 5-91

timing outputs, 4-7, 5-28, 5-29, 5-30,
5-31, 5-32, 5-33, 5-34, 5-35

tutorial

using the Status Screen, 3-11

U

UART, 5-70

units, B-7

upgrading firmware, 2-3, 4-15, 5-114
UTC, 5-7

UTC timeline, 5-73

Vv
vigible satellites, 5-25

W
Windows program
Receiver Status Screen, 3-9, C-2

X
XON, 5-105
XYZ, B-12
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Technical Support:

KA eacicann

If you need technical assistance with a Hewlett-Packard test and measurement product or application, please
contact the Hewleti-Packard office or distributor in your country.

Asia Pacific:

Hewlett-Packard Asia Pacific Ltd.
17-21/F Shell Tower, Times Square,
1 Matheson Street, Causeway Bay,
Heng Kong

{852) 2599 7070

Australia/New Zealand:
Hewlett-Packard Australia Lid.
31-41 Joseph Street

Blackburn, Victoria 3130
Augtralia

131 347 ext, 2902

Canada:

Hewlett-Packard Canada Ltd.
5150 Spectrum Way
Mississauga, Ontario

1AW 5G1

(9053 206 4725

" Japan:
Hewlett-Packard Japan Ltd.
Measurement Assistance Center
9-1, Takakura-cho, Hachioji-shi,
Tokyo 192, Japan
(81) 426 48 3860

Latin America:

Hewlett-Packard

Latin American Region Headquarters
5200 Blue Lagoon Drive

9th Floor

Miami, Florida 33126

US.A.

(305) 267 4245/4220

United States:

Hewlett-Packard Company

Test and Measurement Organization
5301 Stevens Creek Boulevard
Building 51L-8C

Santa Clara, California 95062-8059
1800 452 4844

in Europe, Africa and Middle East,

please call your local HP sales office or

representative:

Austria/East Central Europe:
(13 25000-0

Belgium and Luxembourg:
(62)778 31 11

Denmark:
45 99 10 00

Finland:
(90388 721

France:
{1) 69.82.65.00

Germany:
{0180) 532 62-33

Ireland:
{01) 284 4633

Israel:
{03) 5380 333

Ttaly:
02 -92 122 999

Netherlands:
{020) 547 6669

Norway:
(22) 73 56 00

Portugal:
(11) 301 73 30

South Africa:
(011) 866 1000

Spain:
900 123 123

Sweden:
(08) 444 20 00

Switzerland:
(017357111

Turkey:
(312) 42583 13

United Kingdom:
(01344} 366 666

For European countries not listed,
contact:

Hewlett-Packard

International Sales Europe

Geneva, Switzerland

Tel: +41.-22.780-4111

Fax: +41-22-780-4770

Printed in U.B.A.
BData subject to change
Rev 1/96






Continued from front matter . . .

Warranty (contd)

For warranty service or
repair, this product must
be returned to a service
facility designated by HP.
Buyer shall prepay
shipping charges to HP
and HP shall pay shipping
charges to return the
product to Buyer. However,
Buyer shall pay all
shipping charges, duties,
and taxes for products
returned to HP from
another country.

HP warrants that its
software and firmware
designed by HP for use
with an instrument will
execute its programming
instructions when properly
installed on that
instrument. HP does not
warrant that the operation
of the instrument, or
software, or firmmware will
be uninterrupted or error

free.,

Limitation of Warranty

The foregoing warranty
shall not apply to defects
resulting from improper or
inadequate maintenance
by Buyer, Buyer-supplied
software or interfacing,
unauthorized modification
or misuse, operation
outside the environmental
specifications for the
product, or improper site
preparation or
maintenance,

NO OTHER WARRANTY IS
EXPRESSED OR IMPLIED.
HP SPECIFICALLY
DISCLAIMS THAT IMPLIED
WARRANTIES OR
MERCHANTABILITY

AND FITNESS FOR A
PARTICULAR PURPOSE.

Exclusive Remedies

THE REMEDIES PROVIDED
HEREIN ARE BUYER'S
SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT
BE LIABLE FOR ANY
DIRECT, INDIRECT,
SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL
DAMAGES, WHETHER
BASED ON CONTRACT,
TORT, OR ANY OTHER
LEGAL THEORY.

Assistance

Product maintenance
agreements and other
customer assistance
agreements are available
for Hewlett-Packard
products.

For any assistance, contact
your nearest Hewlett-
Packard Sales and Service
Office.

Safety Considerations
(contd)

WARNING

INSTRUCTIONS FOR
ADJUSTMENTS WHILE
COVERS ARE REMOVED
AND FOR SERVICING ARE
FOR USE BY SERVICE-
TRAINED PERSONNEL
ONLY. TO AVOID
DANGEROUS ELECTRIC
SHOCK, DO NOT PERFORM
SUCH ADJUSTMENTS OR
SERVICING UNLESS
GUALIFIED TO DO SO.

Acoustic Noise
Emissions

LpA<47 dB at operator
position, at normal
operation, tested per

EN 27779, All data are the
results from type test,

GERAeUSCHEMISSION

LipA<47 dB am Arbeits
platz, normaler Betrieb,
geprueft nach EN 27779,
DieAnbagen beruhen auf
Ergebnissen von

Typpruefungen,
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Introduction

This note provides procedures to test the electrical performance of the
HP 59551A and 58503A GPS Receivers specifications listed in
Chapter 4, “HP 59551A Specifications,” and Chapter 5, “HP 58503A
Specifications,” of the Getting Started Guide. Two types of testing are
provided:

s Operational Verification, starting on page 5

o Complete Performance Tests, starting on page 16

Operational Verification

The Operational Verification test is an abbreviated series of checks
that may be performed to give a high degree of confidence that the
instrument is operating properly without performing the Complete
Performance Tests. An operational verification is useful for incoming
inspection, routine maintenance, and after instrument repair.

Complete Performance Tests

The Complete Performance Tests verify the specifications listed in
Chapter 4, “HP 59551A Specifications” or Chapter 5, “HP 58503A
Specifications” of the Getting Started Guide. All tests can be
performed without access to the inside of the instrument.

Test Record

The results of the Operational Verification and Complete Performance
Tests should be recorded on a copy of the appropriate (i.e., HP 59551A
or HP 58503A) Performance Test Record, located at the end of this
note.
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Equipment Required

Equipment Required
Table 1. Recommended Test Equipment for Acceptance Test

Reguired Recommended
Instrument Characteristics Model Use*
Digitizing * 2 channels HP 54600B (or equivalent) | OV, P
Ostilloscope ¢ 500 MHz bandwidth (repetitive)
Digital Multimeter Microvolt aceuracy with leads HP 34401A ov,p
(DMM)
Terminal or Communication Seftware, RS-232C Any Model ov, P
computer connection
Universal Counter Resolution: 300 ps or better in T.1. Mode HP 53132A P
Frequency Standard | 1 PPS Source. Jitter: <1 ns rms pulse-to-pulse | HP 5071A P

10 MHz House Standard. Accuracy: ox10 ™ or

better
50Q Feedthrough | 1| HP 10100C ov
50Q Coaxial Cable BNC{m) to BNC(1n}, 48 inches HP 10503A P
with BNC connectors
GPS Antenna or | HP 58504A or HP 58513A P
Antenna Assembly | oo
GPS Antenna Cable | RG-213 or LMR 400 cables with HP 58518A, 58520A P
Assembly TNC (m)-to-N (m) connectors
Antenna RG-213 or LMR 400 cables with HP 58519A, HP 58521A P
Interconnect Cable N (m)-to-N {(m) connectors
Assembly
Barrel adapter N (D-to-N (f) HP 1250-0777 P

*0OV = Operational Verification
P = Performance Test
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Before You Start

The time required to acquire lock as described in the following section
can vary significantly depending on your local conditions. In general,
HP strongly recommends that your antenna and cables be set up in
accordance with the information provided in the HP documents listed
below prior to performing any of the tests that follow, or the results
cannot be assumed to be valid.

HP documents providing GPS Antenna System information are:

e Designing Your GPS Antenna System Configuration Guide
(HP P/N 5964-9068E), which discusses the components of an
HP GPS timing receiver system and how to custom design the
configuration of your antenna system. Contact your local HP Sales
office for a copy of this guide.

¢ Information Notes that provide installation procedures for the
applicable HP GPS antenna and accessories that you purchase.

Acquiring lock does not mean that the unit is fully operational and
meeting specifications. It just means that the GPS Receiver has
detected enough satellites to start its survey mode to determine its
precise location. An Internal measurement FFOM (Frequency Figure
of Merit) becomes 0 when the internal loops reach their proper time
constants, indicating that the output frequency and 1 PPS signals are
now fully operational and meeting their specifications. Under the
worst conditions, the GPS Receiver may take up to 24 hours to
achieve FFOM = 0. FFOM can be monitored in the Reference Outputs
quadrant of the Receiver Status screen (see Figure 3-2 in Chapter 3,
“Visual User Interface,” of the HP 59551A and HP 58503A Operating
and Programming Guide or the Sample Status Screen figure in
Chapter 1 of the HP 59551A and HP 58503A Getting Started Guide if
needed). Also, using the appropriate SCPI query command will
provide FFOM value (refer to the Operating and Programming Guide
for specifics).
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NOTE

Operational Verification

Introduction

The HP 59551A and HP 58503A GPS Receivers are designed to
automatically detect and acquire satellites in order to begin providing
precise frequency and time information.

Until such acquisition is complete and the unit is locked with

FFOM = 0, the signals produced on the rear panel are not precise.
However, it is possible to verify that the Receiver has been received in
good working condition by performing some simple operational
verification tests upon receipt.

Except for two tests (Time Stamp Verification and Programmable
Pulse Verification), all of the following operational verification tests
do not require usage of the GPS antenna. These tests are designed to
provide a high degree of confidence that the Receiver is functioning,
but the tests will not verify the specified performance characteristics.
Such testing requires more expensive equipment and very long test
times (over 72 hours per unit). We recommend that full or complete
Performance Testing be restricted to testing only after any repairs to
the HP 59551A or HP 58503A.

The HP 59551A and HP 58503A require no calibration.

Record the results of the Operational Verification in the
appropriate place on the appropriate (i.e., HP 59551A or

HP 58503A) Performance Test Record, which is loeated at the
end of this note.

Power-Up Procedure

If you are using the HP 546008 Digitizing Oscilloscope, use the
HP 10100C 505 feedthrough on the input of the oscilloscope for the
following tests.

Connect the Receiver to a suitable power source . The unit will
perform a self-test of internal components. (If needed, refer to the
subsection titled “To Connect DC Power” in Chapter 1 of the Getting
Started Guide for assistance in connecting the Receiver to a power
source.)
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2 Verify that after 15 seconds the Power indicator is on and the Alarm
indicator is off. This ensures that all internal components and
connections are functioning.

10 MHz Verification (HP 58503A Only)

1 Set the HP 54600B oscilloscope sweep rate to 100 ns/div, input
amplitude to 0.2 Volts/div, and input coupling to ac.

2 Connect the oscilloscope to the rear-panel 10 MHz OUT output of the
HP 58503A as shown in Figure 1.

HP 54600B
Oscilloscope HP 58503A
DL GPS Receiver
— e g C,_—_iJO . (Rear Panel)
™ OO IS0 al ——
375 |io[5 o o —0le
e & « @ISIAIS HEW’
RN AN RN R TN R RN NANERNE
50€) Feedtrough -7 1

(HP 10100G} BNC Cable

Figure 1. HP 58503A 10 MHz Operational Verification Setup

3 Verify that there is a 10 MHz sine wave present with approximately
1 Volt peak-to-peak into the 50 chm load.

4 Mark Pass or Fail in Line 1 on the Operational Verification portion of
the 58503A Performance Test Record, located at the end of this note.

1 PPS Verification

1 Set the oscilloscope sweep rate to 5 ps/div and amplitude to 5 Volts,
and input coupling to dc.

2 Connect the oscilloscope to the rear-panel 1 PPS output of the Receiver
as shown in Figure 2.
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HP 546008
Oscilloscope HP 58503A
i GPS Receiver
DEHO 8 g o _ 1PPS (Rear Panel)
O o
ORI
OO HOLO
2 [ . O e Lo g [o]
TR I
500 Feedthrough ~\
{HP 10100C) BNC Cable

HP 59551A
GPS Receiver

{Rear Panel)

Figure 2. 1 PPS Operational Verification Setup

Verify the presence of a TTL level pulse with approximately 20 us
pulse width.

Mark Pass or Fail in Line 2 on the Operational Verification portion of

the appropriate (59551A or 58503A) Performance Test Record, located
at the end of this note.

IRIG-B Verification (HP 59551A Only)

Set the oscilloscope sweep rate to 1 msec/div and input amplitude to
5 Volts/div, de-coupled.

Connect the oscilloscope to the rear-panel IRIG-B output of the
HP 59551A GPS Receiver as shown in Figure 3.

Verify that the display shows a sine wave with a period of 1 ms,
changing in amplitude from 5 Volts peak-to-peak, to greater than
10 Volts peak-to-peak. This is the IRIG-B time code modulating a
1 kHz carrier.

Mark Pass or Fail in Line 3 on the Operational Verification portion of
the HP 59551A Performance Test Record, located at the end of this
note.
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gP 546008

ill

SCHIgSCope HP 59551A
D;u I éll GPS Receiver
r-rlmo 8ﬂ|—_-,o i IRIG-B {Rear Panel)

- |
oS 8=
oioijo]o
e 0o « @88

NN R R R AN RN RN

500 Feedthrough -7 |
(HP 10100C) BNG Cabie

Figure 3. HP 59551A IRIG-B Operational Verification Setup

Time of Day and PORT 1 RS-232C Serial Interface
Verification

Connect a terminal or computer (set to 9600 baud, 8 data bits, 1 stop
bit, and no parify and no pace) to the rear-panel PORT 1. If you need
assistance in setting the serial parameters, refer to the Getting
Started guide.

Press the Return key on the terminal.

Verify that either a SCPI > or E-xxx> prompt is returned. The XxX can
be any number for this test. If E-xxx> is returned, send the *CLS
command to clear the error.

Type :SYST:STAT?, then press Enter (or Return) key.

The terminal screen displays the Receiver Status screen, which is a
complete status report of the Receiver. Without a GP’S antenna, most
data will be blank or indicating that the instrument is in “Power-Up”
mode. The FFOM = 3 in the upper right corner indicates that the
Receiver is in power-up mode and frequency outputs are invalid. At
this point, the data at the bottom of the screen lists the results of all
internal self-tests. The HEALTH MONITOR, SelfTest, Int Pwr,

Oven Pwr, OCXO, EFC, and GPS Rcv should all show 0K,

From the terminal keyboard, type

PTIM:TCODE? and press Return.

An alphanumeric string which starts with a “T” should be displayed
as shown in the following example:;

T2199505112055233000049

Note that the value above will be different for each test, depending on
the local date and time.
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Mark Pass or Fail in Line 4 on the Operational Verification portion of
the appropriate (59551A or 58503A) Performance Test Record, located
at the end of this note.

Antenna Power Verification
Set the DMM to read a range of 5 Volts de.

Measure the dc voltage from the center pin of the antenna (Type N)
connector with respect to the threaded connector shell.

Verify that the voltage is between 4.5 and 5.0 Volts de.

Mark Pass or Fail in Line 5 on the Operational Verification portion of
the appropriate (59551A or 58503A) Performance Test Record, located
at the end of this note.

If you are testing the HP 58503A with Option 001 Front Panel and
Keypad, perform the procedure in the following section titled “Front
Panel Display/Keypad Verification (HP 58503A Option 001 Only)” on
page 10.

If you are testing the standard HP 58503A, go to the section titled
“Operational Verification Conclusion” on page 14 in this note.

If you are testing a HP 595514, go to the section titled "Time Tagging
(Stamping) Verification and Programmable Pulse Verification” on
page 11.
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HP 59551 A/58503A Performance Tests
Operational Verification

Front Panel Display/Keypad Verification (HP 58503A
Option 001 Only)

This tests the operation of the Front Panel Display/Keypad option for
the HP 58503A.
Disconnect and re-apply power to the HP 58503A.

While the letters "HP" are moving from right to left (about 2 seconds),
press Sat key and then Time key to enter the TEST/DEMO mode.
The words VFD DSP TEST will momentarily appear.

The display should then show a test pattern that sequentially
illuminates all 15 segments of all digits and punctuation marks in the
display.

Verify that all segments illuminate,

When the segment illumination sequence is complete, the words
DEMO MODE should then appear.

Press each key one at a time. Each keypress should:

e illuminate the LED corresponding to that key, and

s display a simulated response to the function.

(1) The Clear Alarm (Shift , Alt) function will exit the test. (2) The values

displayed are not related to the HP 58503A under test. They are
displayed for demonstration only.

To exit the diagnostic, press Shift key, and then press Alt key.

The HP 58503A. power-up sequence should then continue. No further
tests are necessary.

Mark Pass or Fail in Line 5 on the Operational Verification portion of
the HP 58503A Performance Test Record, located at the end of this
note.

Proceed to the section titled "Operational Verification Conclusion" on
page 14 to complete the operational verification.
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Terminal or Computer

HP 59551A/58503A Performance Tests
Operational Verification

Time Tagging (Stamping) Verification and
Programmable Pulse Verification (HP 59551A Only)

GPS ANTENNA REQUIRED. The steps below require that a GPS
antenna be properly set up, and the HP 59551A is in GPS locked
mode before proceeding. For information on how to make such a
setup, refer to the reference information provided on page 4 in this
note.

If you determine that these tests will not be performed for your
facility, please proceed to the next section titled “Operation
Verification Conclusion.”

Connect a GPS Antenna and cable to the HP 59551A and allow the
Receiver to indicate it is in “GPS Lock” mode as indicated by the
illuminated GPS Lock indicator. Until GPS lock is attained, the
following tests will not be valid. Your test setup should be similar to
Figure 4.

GPS
Anienna

fhjeescesie
| EETE

S UlP

2

HP 58551A
GPS Receiver

(Rear Paneai)

Figure 4. HP 59551A Time Tagging Operational Verification Setup

Enter the following commands from the terminal or computer to note
the current date and time.

:PTIM:DATE?
PTIMTIME?

On the computer or terminal, type :SENS:DATA:CLE and press the
Return key.

This clears the Time Tagging event registers of any data prior to the
next step.
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4 On the computer or terminal, type: :FORM:DATA ASCIl and press the
Return key.

This sets the output format of the Time Tagging Data to an ASCIH
string for easier interpretation.

5 Refer to Chapter 2, “Features and Functions,” in the Getting Started
Guide to identify types of stimulus equipment that could be used for
this test.

A suggested general-purpose device could be a pulse generator, set to
output a TTL pulse.

6 Use this signal to send an event to each of the three Time Tagging
inputs. ‘

7 From the terminal or computer, send the following query commands
to verify that an event was recorded in each of the Time Tagging
event registers. Note that there is a space between the question
mark (?) and the quotation mark (“) in the following commands.

:SENS:DATA? “TSTAMP 17
:SENS:DATA? “TSTAMP 27
:SENS:DATA? “TSTAMP 3”

Note that the actual date and time of the record is not being tested.

8 Verify that each response is the following format:

yyyy,mmm,dd, hh,mm,sss88888, XXKXXXKXKK

9 On the terminal, type: :SENS:DATA:CLE and press the Return key.
This again clears the Time Tagging event registers of any data from
this test.

10 Mark Pass or Fail in Line 6 on the Operational Verification portion of
the HP 59551A Performance Test Record, located at the end of this
note,.

11 Enter the following commands from the terminal or computer:
‘PULS:CONT:PER 1
This sets the period fo 1 second.
‘PULS:CONT:STAT ON

This sets the programmable pulse output fo provide a continuous
stream of pulses.
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‘PULS:STAR:DATE <four-digit year>, <month>, <day>

a. Set the year, month, and day to the same values read in step 2 in
the previous procedure “Time Tagging Verification.”

Example:

:PULS:STAR:DATE 1995, 7, 25 is July 25, 1995.
PULS:STARTIME <hours>, <minutes>, <seconds>

b. Set the hours, minutes, and seconds to the same values observed
in step 2 in the previous procedure “Time Tagging Verification.”

Example:
‘PULS:STAR:TIME 13, 1, 5 is 13:01:05 in 24-hour format.

Setting the time to a value earlier than the present time will start the
pulse stream immediately. If a time is input with a value some time
in the future, the pulse stream will not start until that time is
attained.

12 Set the oscilloscope sweep rate to 5 msec/div, input amplitude to

5 Volts/div, and input coupling fo dc.

13 Connect the oscilloscope to the rear-panel Programmable Pulse output as

shown in Figure 5.

GPS
HP 546008 Antenna

Oscilloscope

Programmable Pulse

Thevecee
Cheadii=

==

AT

’I
500 Feedifirough -7 L HP 59551A

(HP101000) BNC Gable GPS Receiver
Terminal or Computer (Rear Panel)

Figure 5. HP 59551A Programmable Puise Operational Verification
Setup
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Operational Verification

14 Verify that a continuous stream of TTL-compatible pulses are

occurring at a 1 second rate.

15 Mark Pass or Fail in Line 7 on the Operational Verification portion of

the HP 59551A Performance Test Record, located at the end of this
note.

Operational Verification Conclusion

Perform the following step only if you wish to restore memory of the
HP 58503A or HP 59551 A Receiver to the factory default states.
Doing this can change several parameters that have been stored by a
previous user. If you have any questions or concerns, refer to the
Getting Started Guide for information on the type of information that
is stored.

On the terminal or computer, type:
:SYST:PRES and press the Return key.

This will ensure that your Receiver has been restored to the factory
defaults as originally received.

This completes the operational verification.

14 Supplemental Note



HP 58551 A/58503A Performance Tests
in Case of Difficulty

In Case of Difficulty

If any of the above tests fail it should be re-checked before assuming
that the unit is defective. Return any defective unit to the
Hewlett-Packard office where it was purchased. State the nature of
the problem and HP will repair it during the initial warranty period
at no charge.

Supplemental Note
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Complete Performance Tests

The specifications of the HP 59551A and HP 58503A can be verified
by performing the Performance Tests provided in this section. Table 2
lists a summary of the HP 59551A/58503A Complete Performance
Tests.

Table 2. The HP 59551A/58503A Complete Performance Tests

Page Number | Time and Frequency Output Tests

17 Preliminary Test Setup

18 Test 1: 10 MHz Frequeney Accuracy and 1 PPS Jitter (Locked to
GPS)

21 Test 2: 10 MHz Holdover Aging and 1 PPS Accumulaied Time
Error (Unlocked)

23 Test 3: 1 PPS Time Accuracy (Locked}

23 Test 4: 10 MHz Frequency Stability (Time Domain) and Phase
Noise (Frequency Domain) Measurements

The following tests will ensure that the HP 59551A GPS
Measurements Synchronization Module and HP 58503A GPS Time
and Frequency Reference Receiver are meeting the published
specifications. Some of these tests will require that the Receiver be
operating continuously for at least 3 days, others require that the
Receiver be disconnected from GPS, and others will require further
investigation in order to produce a satisfactory setup and
measurement.

The critical specifications to be tested are the 10 MHz Frequency
Accuracy (1 day) and the 1 PPS Jitter (1 day) specifications. As long
as the Receiver is locked, the proper performance of these two
specifications will imply that the other specifications are in
conformance.

The following tests do not test “typical” or “nominal” specifications, or
“supplemental characteristics,” “supplemental information,” or
“features.”

Record the resulis of the Performance Test in the appropriate
place on the appropriate (i.e., HP 59551 A or HP 58503A)
Performance Test Record, which is located at the end of this
note.
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HP 59551A/58503A Performance Tests
Complete Performance Tests

Preliminary Test Setup

If you have not connected the GPS antenna to the Receiver, perform
the following preliminary procedure in this section.

If you have already connected the GPS antenna to Receiver, go to the
next subsection titled “Test 1: 10 MHz Frequency Accuracy and 1 PPS
Jitter (Locked to GPS).”

Connect the antenna system to the rear-panel ANTENNA Type-N
connector of the Receiver as described in the instructions given in the
subsection titled “To Assemble and Install the Antenna System” in
Chapter 1, “Getting Started,” of the Getting Started Guide.

Do not apply power to the Receiver unless a fully operational antenna
system s connected to the ANTENNA input connector. Power applied
with no antenna input or a non-functioning antenna will initiate an
extended search process that may increase time to reach GPS lock. You
can halt the extended search by disconnecting and reconnecting
(cycling) the external supply voltage to the Receiver (you may need to
leave power disconnected for greater than five seconds).

Connect the Receiver to a suitable power source. (If needed, refer to
the subsection titled “To Connect DC Power” in Chapter 1 of the
Getting Started Guide.

The Receiver will perform a self-test of internal components. Verify
that after 15 seconds the Power indicator illuminates and the Alarm
indicator is off. This ensures that all internal components and
connections are functioning.

Supplemental Note 17



HP 59551A/58503A Performance Tesis
Complete Performance Tests

Test 1: 10 MHz Frequency Accuracy and 1 PPS Jitter
(Locked to GPS)

This test measures the relative change in the 1 PPS pulses between
the unit under test and a known accurate source. A time interval is
measured and the data is stored to be compared with a second
measurement, 24 hours later. The 1 PPS source is derived from the
internal 10 MHz, and the relative accuracy of 1 PPS is directly related
to the accuracy of the 10 MHz.

Specifications Tested

Frequency Accuracy (locked): Better than 1 x 107 for a one day
average, 0 degrees te 50 degrees C.

1 PPS Jitter of leading edge: <750 ps with at least one satellite in
view, Selective Availability on.

Procedure

Connect the terminal or computer to the Receiver using the cable
recommended in the Getting Started Guide and ensure that they are
both communicating.

Ensure that the Receiver is in “GPS Lock” mode as indicated by the
illuminated GPS Lock indicator, and that FFOM = (. The current value
of FFOM and many other characteristics of the unit can be
determined by typing :SYST:STAT? on the terminal.

Connect the 10 MHz reference output from the reference 1 PPS source
(HP 5071A or another stable, traceable house standard) to the
rear-panel Ref In of the Universal Counter, as shown in Figure 6, to
provide an external timebase for the Counter.
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HP 59551A

{Rear Panel}
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HP 59551A/58503A Performance Tests
Compilete Performance Tests

Ref In
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! anne anne "
= HP 5071A

10

11

Primary Frequency Standard or
House Standard

Figure 6. 10 MHz Frequency Accuracy and 1 PPS Jitter Test Setup
(HP 58503A GPS Receiver shown)

Connect the rear-panel 1 PPS from Receiver under test to Channel 1
of the Universal Counter.,

Connect the 1 PPS from the reference standard (HP 5071A) to
Channel 2.

On the terminal or computer, enter the following command to clear all
entries in the Diagnostic (status) Log:

:DIAG:LOG:CLE and press the Enter (or Return) key.

Set the Universal Counter function to take 100 samples of Time
Interval and compute the Mean value. Ensure that the inputs are set
to DC-coupled, 50 Ohms, and rising edge. Set the trigger level for both
inputs to 1Volt de.

Record the average time interval for later comparison.

seconds,

Disconnect the reference 1 PPS from input 2 and set the counter to
“COMMON?” mode so the 1 PPS from the Receiver is input to both
channels. For this step, be sure the trigger levels are both set to

1 Volt de.

Set the counter to compute the Standard Deviation for the same
100 samples.

This is the RMS Jitter of the 1 PPS.

Again, allow the counter to accumulate 100 samples of time interval.
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12 Note the largest deviation (greater or less) from exactly 1 second.

This is the worst-case 1 PPS leading edge jitter.

13 Record the results of 1 PPS Jitter on Line 2 of Test 1 of the
Performance Test Record.

14 Wait 24 hours to complete the Frequency Accuracy test,

15 On the terminal or computer, enter the following command:
:DIAG:LOG:READ:ALL? and press the Enter (or Return) key.

Observe the messages (if any) that appear and verify that none of the
messages indicate that the HP 59551/68503A has entered holdover
mode, If it has, the entire test must be re-started from step 2 above.

16 Repeat steps 2 through 8 above after the 24-hour period.

17 Compute the Frequency Accuracy using the following formula:

{t1—~12)seconds
Atseconds

Where,

= Accuracy {unitless)

t1 is the average time interval first measured
t2 is the average time interval last measured
At is the time between measurements (86,400 seconds = 24 hours)

18 Record the results of Frequency Accuracy in Line 1 of Test 1 of the
Performance Test Record.

20 Supplemental Note



HP 58551 A/58503A Performance Tests
Complete Performance Tests

Test 2: 10 MHz Holdover Aging and 1 PPS
Accumulated Time Error (Unlocked)

The following tests are identical to the previous tests, with the
exception that during the actual test, the Receiver is not locked to the
GPS. However, the test must adhere to the restrictions noted below
with the specification in order for the results to be valid.

Specifications Tested

Holdover aging: <1 x 107°/day average frequency change in 24 hours
unlocked after 3 days locked operation for any 10° C range between
10° C and 40° C.

Accumulated time error: <8.6 us accumulated in 24 hours unlocked
after 3 days of locked operation with a fixed antenna location, any
10° C range between 10° C and 40° C.

Procedure

Ensure that the Receiver has been in GPS Lock mode for at least
three (3) days without entering holdover mode by typing the following
command on the terminal or computer:

DIAG:LOG:READ:ALL? and press the Enter {or Return) key.

Verify that there are no messages to indicate that holdover mode was
started during the last 72 hours of operation.

Ensure that the temperature restrictions described above will be met
for the next 24 hours.

Connect the 10 MHz reference output from the reference 1 PPS source
(HP 5071A or another stable, traceable house standard) to the
rear-panel Ref In of the Universal Counter, as shown in Figure 6, to
provide an external timebase for the Counter.

Connect the rear-panel 1 PPS from Receiver under test to Channel 1
of the Universal Counter.

Connect the 1 PPS from the reference standard (HP 5071A) to
Channel 2. Ensure that the inputs are set to DC-coupled, 50 Ohms,
and rising edge. Set the trigger level for both inputs to 1 Volt de.

Disconnect the antenna cable (N-type connector) at the rear of the
Receiver to force it into Holdover Mode.
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Complete Performance Tests

Ensure that the Holdover indicator is illuminated and the GPS Lock is
not illuminated.

Note the time interval average for 100 samples, either positive or
negative.

Do not re-connect the antenna at this time. It must remain
disconnected for the entire 24-hour period.

Wait 24 hours to complete the Holdover Aging test. During this
24-hour period, ensure that the temperature restrictions are
maintained. If the temperature does exceed the range, the Receiver
will have to be re-connected to the antenna, allowed to lock, run for at
least 3 days, and re-tested with this procedure.

Repeat steps 3, 4, 5, and 8 above after the 24 hour period.
If desired, re-connect the antenna cable at this time.

Compute the Holdover Aging rate using the following formula:

(11— 12} seconds
At sec onds
Where,

t1 is the average time interval first measured

= Aging rate (unitiess)

t2 is the average time interval last measured

At is the time between measurements (86,400 seconds = 24 hours)

Compute the Accumulated Time Error using the following formula:
{t1 - 12) seconds = Error {seconds)
Where t1 and t2 are defined as in the previous step.

Record the results of Holdover Aging and 1 PPS Accumulated Time
Error in the Test 2 row of the Performance Test Record.
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NOTE

HP 59551 A/58503A Performance Tests
Completie Performance Tests

Test 3: 1 PPS Time Accuracy (Locked)

This specification is a statistical probability that the Receiver will
conform to the standard as described. This cannot be tested with any
degree of confidence except at NIST or an equivalent National
Standards Laboratory. Actual accuracy obtained depends on the exact
knowledge of the geophysical location, characteristics and delay in the
antenna, calibration of all measurement delays, and calibration of
antenna cable delay. Calibration of both ionospheric and tropospheric
delay use the standard algorithms provided in the GPS data
messages. At the 95% confidence level, time errors associated with the
Receiver, GPS system, and ionospheric and tropospheric effects will
be less than 110 ns.

Hewlett-Packard Santa Clara Division Lab can perform the above test
if you wish. Contact your local HP Sales Office for information about
this special testing and to obtain information on where to ship your
product.

Test 4: 10 MHz Frequency Stability (Time Domain)
and Phase Noise (Frequency Domain Measurements)

High accuracy precision measurements of both time and frequency
domain stability are available through the National Institute of
Standards and Technology (NIST) in the USA, and at other
equivalent National Standards Laboratories. NIST can completely
characterize and verify all major specifications of the HP 59551A or
HP 58503A. For information regarding the various tests available,
contact:

National Institute of Standards and Technology,
Measurements Services Office

325 Broadway, Boulder CO 80303-3328 USA,
Telephone: (303) 497-3753

Frequency Stability (Time Domain)

This is an engineering-level measurement requiring a special test
setup. The test setup must be carefully designed to eliminate all
sources of noise. For more information on how to make this
measurement, see HP Application Note 358-12. Also, see NIST
Technical Note 1337 (available from US Government Printing Office,
Washington DC., USA). This is an excellent theoretical as well as
technical reference for this measurement.

Phase Noise (Frequency Domain)

This measurement requires the HP 3048A Phase Noise Measurement
System, a highly specialized test system. In order to perform properly,
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HP 59551A/58503A Performance Tests
Complete Performance Tests

this system must contain a reference oscillator with phase noise
characteristics that are equal to or better than the HP 59551A or
HP 58503A. Instructions for performing frequency domain stability
tests can be found in the HP 3048A system documentation.

This completes the performance tests.
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HP 58551A/58503A Performance Tests
HP 59551A Performance Tesi Record

HP 59551A Performance Test Record

Hewlett-Packard Model 59551A GPS Measurements Synchronization
Module

Serial Number: Repair/Work Order No.
Test Performed By: Temperature:
Date: Relative Humidity:
Notes:
Line Number | Operational Verification Test Results
Pass Fail

i3 10 MHz Verification ij 3

2 1 PPS Verifieation a N

3 IRIG-B Verification a -

4 Time of Day RS-232 Serial Interface | |

Verification

5 Antenna Power Verification 0 il

6 Time Tagging (Stamping) Verification 0 [

7 Programmable Pulse Verification i |

HP 59551A Complete Performance Tests

Test Test Description Resuits Limiis

Number

1 10 MHz Frequency Aceuracy 1, Better than 1x 107 for a one
day average, 0 degrees to 50

and
degrees C.

1 PPS Jitter (Locked to GPS) 2. <750 ps with at least one
satellite in view, Selective
Availability on.

2 10 MHz Holdover Aging 1. <1 x 10""/day average frequency
change in 24 hours unlocked
after 3 days lecked operation for

and any 10° C range between 10°C
and 40° C,

1UE;§)S ;;&gumulated Time Error | 2. <8.6 us accumulated in 24 hours

(Unlocked) unlocked afier 3 days of locked
operation with a fixed antenna
location, any 10° C range
between 10° C and 40° C.

1 PPS Time Accuracy (Locked)

10 MHz Frequency Stability

(Time Domain) and Phase Noise

{Frequency Domain)

Measurements

Suppliemental Note
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HP 59551 A/58603A Performance Tests
HP 58503A Performance Test Record

HP 58503A Performance Test Record

Hewlett-Packard Model 58503A GPS Time and Frequency Reference

Receiver
Serial Number: Repair/Work Order No.
Test Performed By: Temperature:
Date: Relative Humidity:
Notes:
Line Number | Operational Verification Test Results
Pass Fail
1 10 MHz Verification 0 [
2 1 PPS Verification [ |
3 Time of Day R5-232 Serial Interface | i
Verification
4 Antenna Power Verification | |
5 Front Panet Display/Keypad Verification [ 0
(Option 001 Only)
HP 58503A Complete Performance Tests
Test Test Description Resulis Limits
Number
1 10 MHz Frequency Accuracy 1. Better than 1 x 10™ for a one
day average, {0 degrees to 50
and
degrees C.
1 PPS Jitter (Locked to GPS) 9 <750 ps with at least one
satellite in view, Selective
Availability on.
2 10 MHz Holdover Aging 1. <1 x 10™/day average frequency

and

1 PPS Accumulated Time Error | 2-

change in 24 hours unlocked
after 3 days locked operation for
any 10° C range between 10° C
and 40° C.

<8.6 ps accomulated in 24 hours

Me

(Time Domain) and Phase Noise
(Frequency Domain)

(Unlocked) unlocked after 3 days of locked
operation with a fixed antenna
location, any 10° C range
between 10° C and 40° C.

1 PPS Time Acecuracy (Locked)

10 MHz Frequency Stability

asurements

26
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This guide describes the HP 58503A/Option 001 GPS Time and
Frequency Reference Receiver. The information in this guide applies
to instruments with the front-panel display/keypad option having the
number prefix listed below, unless accompanied by a “Manual
Updating Changes” package indicating otherwise.

SERIAL PREFIX NUMBER: 3542 and above
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Certification
and Warranty

Certification

Hewlett-Packard
Company certifies that
this product met its
published specification at
the time of shipment
from the factory.
Hewleti-Packard further
certifies that its
calibration
measurements are
traceable to the United
States National lastitute
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National Bureau of
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allowed by the Institute's
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Warranty

This Hewlett-Packard
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of one year from date of
shipment. During the
warranty period,
Hewlett-Packard
Company will, at its .
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replace products which
prove to be defective,

For detailed warranty
informution, see back

matter. |

Safety Consideratipns
General

This product and related
documentation must be
reviewed for
familiarization with this
safety markings and
instructions before
operation,

This product is a safety
Class | instrument
{provided with a
protective earth
terminal).

Before Applying
Power

Verify that the product is
set to match the

available line veltage and

the correct fuse is
instalied. Refer to
instructions in Chapter 1
of the Manual.

Safety Earth Ground

An uninterruptible safety
earth ground must be
provided from the mains
power source to the
product input wiring
terminals or supplied
power cable.

Warning Symbols That
May Be Used In This
Bosk .

Instruction manual
symbol; the product wikl
be marked with this
symbeol when it is
necessary for the user to
refer-to the instraction
manual.

Indicates hazardous
voltages.

Safety Considerations
{contd)

-

Indicates earth (ground)
terminal,

/_7L7

or

Indicated terminal is
connected to chassis
when such connection is
not apparent.

A\

Indicates Aliernating
current.

Indicates Direct current.

WARNING

BODILY INJURY OR
DEATH MAY RESULT
FROM FAILURE TO
HEED A WARNING. DO

NOT PROCEED BEYOND
A WARNING S1GN UNTIL

THE INDICATED
CONDITIONS ARE -
FULLY UNDERSTOOD
AND MET.

CAUTION

Damage to equipment, or

incorrect measurement
data, may result from

failure to heed a caution.

Do not proceed beyond a

CAUTION sign until the

indicated conditions are

fully understood and met. .

For additional safety and
acoustic noise
information, see back
matter.

Hewlett-Packard Company .

Santa Clara Division

5301 Stevens Creek Boulevard

Santa Clara, California 95052-8059
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in This Guide

In This Guide

This guide provides supplemental information for the Option 001
Front-Panel Display/Keypad of the HP 58503A GPS Time and
Frequency Reference Receiver. Refer to the HP 59551A/58503A
Getting Started Guide and Operating and Programming Guide for
complete details on using the GPS Receiver.

The Option 001 Front-Panel Display/Keypad adds the following
capabilities to the HP 58503A:

s front-panel display of Receiver’s status

s front-panel keypad operation for retrieval of time, position,
altitude, and serial port settings

s front-panel alarm clearing

This guide contains the following:
Table of Contents

In This Guide (this preface) introduces you to the Supplemental

Guide.

Chapter 1, “Quick Start,” introduces you to the Option 001
Front-Panel Display/Keypad with a visual and brief textual overview
of it.

Chapter 2, “Functions and Capabilities,” describes the Front-Panel
Display/Keypad functions and capabilities. This chapter also-1nstructs
you on how to use the display and keypad to obtain Receiver status
information. Tables of error and status messages are provided at the
end of this chapter.

Chapter 3, “Upgrade Installation,” provides a field-installation
procedure that helps you install the Option 001 Front-Panel
Display/Keypad into the Receiver.

index

Supplemental Guide v






Quick Start







Chapter 1 WQulck Start
Froni-Panel Display/Keypad at a Glance

Front-Panel Display/Keypad at a Glance

HEWLETT | 58503 A
PACKARQe GBS TIME AND FREQUENCY REFERENCE RECEIVER
b

T (O L
e (oL 1
WSTATUSM
O Power O GP%Lock O Holdower O Alarm , L4 ;
MODE w
) o () o B 0 ) Ri, |
| D" == 0@ ! |
3 2

1 An alphanumeric display for displaying time, posii:ion {i.e., longitude,
latitude, and altitude), and Receiver status. The display is a highly visible
twelve-character vacuum-fluerescent display.

2 Status LED indicators:

When the Power indicator is illuminated, it indicates that input power is
supplied to the Receiver.

When the GPS Lock indicator is illuminated, it indicates that the Receiver is
tracking satellites and has phase-locked its internal reference to the
reférence provided by GPS.

When the Holdover indicator is illuminated, it indicates that the Receiver is
not phase-locking its internal reference to the reference provided by GPS.
Typically, this would happen due to loss of sateilite tracking.

When the Alarm indicator is illuminated, it indicates that the Module has
detected 2 condition that requires attention.

3 Eight MODE keys with associated LEDs for front-panel access to time,
position, and status information: Time, Long (longitude), Lat (latitude)
Al {altitude), Sat (number of satellites tracking), Status (Receiver or system
status), and Serial Port (serial port settings). Each key selects a different
display mede. Also, pressing Shift and Alt key in sequence clears instrument
alarm.
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Chapter 2 Functions and Capabilities
Chapter Contents

Chapter Contents

The Option 001 front panel provides a keypad and a display for the
HP 58503A GPS Time and Frequency Reference Receiver. This
chapter presents more detailed information on the display and
keypad, and is organized as follows:

o Overview - page 2-3
- About the Display and Keypad page 2-3
— Product Compatibility page 2-3
— System Compatibility : page 2-3
» Using the Display and Kéypad page 2-4
- To Display Time page 2-4
~To Display Position ‘ page 2-4
— To Display Number of Satellites Being Tracked  page 2-4
— To Display Serial Port Settings page 2-4
— To Display System Status page 2-4
-~ To Clear Instrument Alarm page 2-5
+ (Capabilities Under Special Circumstances page 2-5
- To Access the TEST MODE to Test th
Front-Panel Display ' page 2-5
—To Access the DEMO MODE to Demonstrate
Front-Panel Capabilities page 2-5
— To Check Serial Port Settings During Installation page 2-6
« Error Messages ' page 2-7

+ Status Messages : page 2-10
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Chapter 2 Functions and Capabilities
Overview

Overview

About the Display and Keypad

The front-panel display contains a twelve-character
vacuum-flourescent display, four indicator LEDs, and eight
elastomeric keys with associated mode LEDs. Each key selects a
different display mode. In addition, there is cne control capability
(alarm clearing) available.

Product Compatibility

The Option 001 Front-Panel Display/Keypad is designed to be -
compatible with the HP 58503A GPS Time and Frequency Reference
Receiver.

. Retrofit of a previously-purchased HP 58503A with the display
requires that the Option 001 front panel is swapped for the
previously-installed front panel. New firmware (specific to the

HP 58503A) is installed to support the display and keypad
capabilities. Note that a firmware upgrade may add new capabilities,
some unrelated to the front-panel display. Firmware upgrade aiso
clears instrument non-volatile memory; if necessary, non-volatile
settings should be recorded prior to sending the instrument for
retrofit. Calibration settings (temperature coefficients) are not cleared
by the firmware upgrade.

Display hardware and display-compatible firmware are designed at
the factory to be backwards-compatible with all product hardware
revisions, (serial prefix numbers 3542 and above for HP 58503A).

System Compatibility

Information displayed on the front panel corresponds with the same
information available by other means.

Unit-to-unit correlation is good — two instruments which are.
synchronized and racked side-by-side will increment in unison.
Similarly, the instrument display will increment in unison with a .
HP SatStat® display. Correlation with other time of day outputs is .
zood: the display increments in unison with an IRIG decoder, and
correlates with time of day outputs provided programmatically over
the RS-232 interface.. .

Supplemental Guide 2-3






Chapter 2 Functions and Capabilities
Using the Dispiay and Keypad

Using the Display and Keypad

To Display Time

Press Time key to displays current time.

Under special circumstances, when UTC local time is selected for use
throughout the instrument, the display shows the LOCAL time.

To Display Position

- Displaying Longifude -

Press Long key to display longitude. -

Following powerup, the Receiver iteratively computes its position; the
longitude display is updated as computatiion progresses.

Displaying Latitude
Press Lat key to display latitude.

Following power-up, the Receiver iteratively computes its position;
the latitude display is updated as computation progresses.

Displaying Altitude
Press Alt key to display altitude.

Altitude is measured in meters above mean sea level. Following
power-up, the instrument iteratively computes its position; the
altitude display is updated as computation progresses. .

To Display Number of Satellites Being Tracked

Press Sat key to display a count of the number of satellites currently
tracked.

To Display Serial Port Settings

Press Serial Port key to display the Receiver’s serial port settings.

To Display System Status
Press Status key fo display system status.
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Chapter 2 Functions and Capabilities
Capabilities Under Special Circumstances

To Clear Instrument Alarm

The Option 001 Front-Panel Display/Keypad allows you to clear
instrument alarm.

Press and hold Shift, then press Clear Alarm (Alt) key to clear an alarm.

Capabilities Under Special Circumstances

To Access the TEST MODE to Test the Front-Panel
Display

Access the product’s installation TEST MODE using the following -
procedure. '

Apply power to the HP 58503A. While the letters “HP” are moving
from right toleft, (about 2 seconds), press the Sat key followed by the
Time key.

If necessary, you can remove and re-connect power to re-initiate the
startup and try again. When you succeed, the product will enter its
VFD DSP TEST (test of the vacuum-flourescent display).

The display should first show a test pattern that sequentially
llumnates all 15 segments of all digits and punctuation marks on the
display. When the segment illumination is complete, the words
DEMO MODE appear, and the product enters the demo mode -
described below.

To exit; press the Shift key and then press the Alt key.

To Access the DEMO MODE to Demonstrate
Front-Panel Capabilities

Access the product’s DEMO MODE using the following procedure.

Apply power to the HP 58503A. While the letters “HP” are moving
from right to left, (about 2 seconds), press the Shift key. -

If necessary, you can remove and re-connect power to re-initiate the
startup and try again. When you succeed, the product will enter its -
DEMO MODE. To exit the DEMO MODE, press the Shift key and then
press the Alt key.
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Chapter 2 Functions and Capabilities
Capabiiities Under Speciat Circumstances

The DEMO MODE does not require an antenna connection. DEMO
MODE was designed to support the user during demonstrations,
during installation, and during initial connection to a PC.

A special feature of the mode is to provide the HP 58503A’s actual
Serial Port Settings when the Serial Port key is pressed.

For other keys, the DEMO MODE responds to keypresses by
displaying simulated data for UTC Time, Longitude, Latitude,
Altitude, Satellite Count, and Status. These values are not related to
the actual values, they are a simulation.

To exit the DEMO MODE, press the Shift key and then press the Al
kev.

To Check Serial Port Settings During Installation

To display Serial Port settings during initial installation, press the
Serial Port key during powerup or during DEMO MODE.

Access the product’s DEMO MODE using the procedure described
above. A special feature of the DEMO MODE is to provide the

HP 58503A’s actual Serjal Port Settings when the Serial Port key is
pressed. After having viewed the Serial Port settings, exit the DEMO
MODE by pressing Shift key and then Alt key.
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Chapter 2 Functions and Capabilities
Error Messages

Error Messages

When the instrument status system within the HP 58503A detects an
error condition, the front-panel display will identify the error to you.
Table 2-1 lists an example of message format. Table 2-2 lists error
messages.

Note that errors reported on the front panel are detected and reported
in the instrument status system. Detailed information is available in
the Operating and Programming Guide in Chapter 5 under the
heading Monitoring Status/Alarm Conditions. The manual is Hewlett-
Packard P/N 59551-90002. The treatment below is designed to be read
in conjunction with the text and tables in Chapter 5, particularly
Figure 5-1 on page 5-49 and the text following that Figure.

In addition to identifying the nature of the error detected, the front-
panel display identifies which transition was detected. The status
system can be configured to detect onset of conditions and/or
abatement of conditions. The display identifies which has occurred.
For example, the status system can be configured to detect the onset
of holdover, exit from holdover, or both onset and exit. The display
distinguishes these events by appending a minus (-) sign if the
abatement of the condition is detected, {if a negative transition is
detected). It presents a message with no appended sign if the onset of
condition is detected. The holdover example in Table 2-1 describes
this.

Table 2-1. Exampile Message Format

Message Significance

HOLDING Displayed when the instrument detects entry into Holdover.
That is, the instrument detects a positive iransition of the
Holdover condition bit.

- HOLDING Displayed when the instrument detects exit from Holdover.
That is, the instrument detects a negative transition of the
Holdover condition bit.

HOLDING ? Digplayed when the ingstrument detects either entry into or
exit from Holdover. That is, the instrument detects status
change, but is unable to identify whether the change is
caused by either a positive iransition or a negative
transition of the Holdover condition bit.
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Chapter 2 Functions and Capabilities

Error Messages

Table 2-2. Error Messages'

Displayed Meaning Corresponding Bit
Message Status Register
18T SAT AQ first satellite has been tracked Powerup 0.
OXCO WARM internal oscillator warmed up Powerup 1
DT TM VALD date and time have become valid Powerup 2
HOLDING user-initiated holdover entered Holdover 0
RCOVR WAIT instrument-initiated holdover Holdover i
entered, waiting to recover
RECOVERING recovering from holdover Holdover 2
THRESH EXD holdover duration exceeds Holdover 3
threshold ‘
SLFTST ERR selftest error Hardware 0
"POS15VER +15-volt supply voltage exceeds Hardware . 1
' tolerance
NEG 15V ER —15-volt supply voitage exceeds | Hardware 2
tolerance
POS 5V ER +5-volt supply voltage exceeds Hardware 3
tolerance
OVEN TOLER Oven supply exceeds tolerance Hardware 4
EFC NR LMT EFC, {oscillator electronic . Hardware 6
frequency control voltage) near '
full-scale
EFC LIMIT EFC voltage at full-scale Hardware -
GPSPPSER Invalid GPS-engine 1PPS signal Hardware 8
GPS FAILED GPS engine not communicating Hardware 9
TI MEAS ER Measurement engine failed Hardware 10
PROM WR ER Failure during write to non-volatile | Hardware 11
memory hardware
INTREFER = Internal 1PPS reference faflure Hardware 12
QUERY ERR Query error Command Error 12
HW-FMW ERR Hardware/Firmware Error Command Error 3
SEMANT ERR Semantic Error Command Error 4
SYNTAX ERR Syntactic Error Command Error 5
PWR CYCLD Power cycled. Set at powerup Command Error 7
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Chapter 2 Functions and Capabilities

Error Messages

Tabie 2-2. Error Messages' {Continued)

Displayed Meaning Corresponding Bit
Message Status Register

PWERUP SUM Power-up status summary hit Operation 0
LOCKED Locked to GPS Operation 1
HLDOVR SUM Holdover status summary bit Operation 2
POS HOLD Position Hold Operation 3
PPS RF VLD 1PPS reference valid Operation 4
HRDW SUM Hardware status summary bit Operation 5
L.CG NR FUL Diagnostic Log almost full Operation 6
TIME RESET Receiver reset its time _ Questionable 0
USER EVENT User sets this bit manually Questionable 1
QUES SUM Questionable register summary bit Status Byte 3
CMD ER SUM Command Err register summary bit | Status Byte 5
MSTR SUM Masgter summary bit Status B\yte 6
OPER SUM Operation register summary bit Status Byte 7

a
1

When the Alarm LED is ilfuminated by an error condition, the instrument display
will show the cause of the alarm. Until the alarm is cleared, the displayed alarm
{error) message will have priority over any other message on the display. For
example, instead of displaying time, even if the Time key is pressed, the
instrument will display the alarm (error) message.
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Chapter 2 Functions and Capabilities
Status Messages

Status Messages

The instrument provides several messages on the front-panel display
which report routine operation. These are not messages originating
from the Status/Alarm system. They are progress reports intended to
provide a general indication of instrument state. The messages and

their meanings are tabulated in Table 2-3.

Table 2-3. Status Messages

Displayed Message

When Message Appear

Meaning

TIME; #*;#**

Following powerup, before valid
data is computed.

Time key pressed, data not yet '
valid.

LAT: **i:*’l‘:i*‘t

Following powerup, before valid
data is computed.

Latitude key pressed, data not
vet valid.

LONG: ™=

Following powerup, before valid
data is computed.

Longitude key pressed, data
not yet valid.

ALT: +*m

Following powerup, before valid
data is computed.

Altitude key pressed, data not
yet valid.

UTC <numerics>

During normal operation, on
keypress.

Current UTC time, uncorrected
for local time zone offset.

LOCAL <numerics>

During normal operation, on
keypress.

Current UTC time, corrected
for local time zone offset.

<LAT numerics> During normal operation, on Latitude
keypress. _
<i.ONG numerics> During normal operation, on Longitude

keypress.

<ALT numerics>

During normal operation, on
keypress.

Altitude, meters above sea
level

x TRACKED

During normal operation, on
keypress.

Number of satellites currently
being tracked

<baud>,<parity>,
<data bits>, <stop
) bjts>

During normal operation, on
keypress.

Current serial port settings
{(displayed in order shown).

ALARM CLEARED

On keypress sequence: Shift

Instrument alarms have besn

followed by Alarm Clear cleared.
NO ALARM . On keypress sequence: Shift Alarm clear was requested, no
followed by Alarm Clear alarm condition was detected.
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Chapter 3 Upgrade Installation
Chapter Contents

Chapter Contents

This chapter contains complete installation upgrade and firmware
download procedures for retrofitting the Option 001 to the HP 58503A
GPS Time and Frequency Reference Receiver.

This chapter is organized as follows:

» Introduction page 3-3
o Retrofitting Option 001 Front-Panel
Display/Keypad page 3-3
— Option 001 Display/Keypad Upgrade
Installation Kit {58503-67001) Contents page 3-3
— Tools Required page 3-4
-~ To Retrofit Option 001 , page 3-4
s Downloading Firmware page 3-6
s In Case of Trouble : page 3-10
» Final Checkout page 3-11
¢ Further Assistance page 3-12
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Chapter 2 Functions and Capabilities

Status Messages

Table 2-3. Status Messages (Continued)

.Displayed Message

When Message Appears

Meaning

HP 58503A

Powerup

Product identification. To enter demo
mode, hit shift as this message scrolls.

OCXO WARM UP

Normal warmup

Oscillator warming up.

SAT AQUIRD

Normal warmup

Number of satellites currently being
tracked.

COARSE F ADJ

Normal warmup

Coarse frequency adjustment

FINE F ADJ Normal warmup Fine frequency adjustment
PHASE ALIGN Normal warmup Phagse alignment
LEAPSEC CALC Normal warmup Leapsecond adjustment

OUTPUT VALID Normal warmup Outputs valid
STABILIZING Normal operation FFOMequaltol
10MMZ STABLE Normal operation FFOM equal to 0

SURV <numeric> PCT

Normal warmup

Survey for position has progressed to
stated percent compietion.

<numeric> HLD USR

Holdover

Holdover has been mannuaily initiated by
the user. Holdover duration is specified
<numeric>. Note if <numeric> exceeds
99:59, the label MAX appears.

<numeric> HLD LIM

Holdover

Holdover initiated when time error
between internal and external 1PPS
signals exceeded limit. Holdover duration
is specified <numeric>. Note if <numeric>
exceeds 99:59, the label MAX appears.

<numeric> HLLD GPS

Holdover

Holdover initiated on loss of GPS
sateilites. Holdover duration is‘specified .
<numeric>. Note if <numeric> exceeds
99:59, the label MAX appears.

«numeric> HOLDOVER

Holdover

Holdover for reasons other than those
identified above. Usually or transition out
of user-initiated holdover.

HLD RECVR

Recovering from Holdover

Recovering from holdover

FINE F ADJ

Recovering from Holdover

Recovering from holdover, fine frequency
adjustment.

PHASE ALIGN

Recovering from Hoidover

Recovering from holdover, phase
alignment. '
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Chapter 3 Upgrade instaliation
Introduction

Introduction

This chapter will assist you in upgrading your HP 58503A to include
the Option 001 Front Panel Display/Keypad. The instructions below

. are limited to the mechanical and electrical changes to be made.
Other note(s) included in the kit will further assist in the upgrade Gf
necessary) of the firmware to complete the process. Be sure all steps
in this note are complete before proceeding to any other instructions.
You will be directed when it is appropriate to refer to other
documentation.

A copy of the HP 59551A/58503A Getting Started Guide is necessary
to perform this upgrade. One copy is included with each HP 58503A
shipped. If you do not have a copy, some of the steps will not be clear.
Please retrieve your copy at this time. If you cannot locate one,
contact your local HP Sales/Service facility to obtain another copy as
HP Part Number 59551-90001 (English). If you wish, other language
options are available as separate part numbers ~ your HP facility .
will asgist you in determining the appropriate document.

Retrofitting Option 001 Front-Panel
Display and Keypad |

Option 001 Display/Keypad Upgrade Installation Kit
(58503-67001) Contents

Ttem | : HP Part No. Qty.
HP 58503A Option 001 Front Panel Assembly  58503-60216 1
HP SatStat Software 59551-13401 1
HP 58503A Firmware Upgrade Disk 58508-13402 1
HP GPS Receivers Firmware Upgrade 59551-90013 1
Procedure

HP 58503A Option 001 Supplemental Guide 58503-90008 1
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Chapter 3 Upgrade Instailation
Retrofitting Option 001 Front-Panel Display and Keypad

Tools Required

o TORX® T-10 driver

s TORX® ’f~15 driver -

s 1/4-inch flat-blade screwdriver

e 7 mm Nut Driver or Wire Cutter

o PC-compatibie computer with Windows 3.1 installed

To Retrofit Option 0601

This procedure assumes that the HP 58503A. is working properly prior.
to making these changes. Be sure to verify that the unit will correctly
power up and lock to GPS satellites before proceeding.

Firmware Revision Ideniification
Make a note of the current version of firmware in your HP 58503A.
Refer to the Getting Started Guide. '

Kéep this information available for the section titled “Downloading '
Firmware” on page 3-6 of this chapter. .

Hardware Installation

Remove all power and connections to the HP 58503A.

Position the carrying {piastic) handle so that it is perpendicular with
respect to the cover, facing upward. ‘

Carefully spread the handle at the pivot points, and it will release
from its mounting holes.

The front foot/trim frame is soft rubber, and can now be removed by
prying them off with your fingers.

Loosen two TORX T-15 screws at the right and left edges of the rear
panel to remove the rear foot/trim frame assembly.

Remove the TORX T-15 screw at the bottom rear of the cover and
slide cover off toward the rear.
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Chapter 3 Upgrade [nstaliation
Retrofitting Option 001 Front-Panel Display and Keypad

Remove the two TORX T-15 screws, one on each side that are recessed
in the plastic shell of the front bezel. -

They are located between the handle pivot holes and the front of the
unit.

Identify two metal extrusions visible within openings in the plastic,
immediately above and below the screw just removed.

There will be two more on the other side of the unit as well. These
extrusions hold the front bezel in place by engaging the openings in
the plastic.

Insert a flat-blade screwdriver between the plastic bezel and the
underlying chassis, immediately near one of the metal extrusions.
Carefully and slightly pry and pull the bezel away so that the
extrusion no longer completely engages the bezel.

Repeat step 9 for the other extrusion on the same side of the unit.

This will allow this side of the bezel to be pulled free of the metal.
extrugions. The other side of the bezel will fall free without using the
screwdriver.

Disconnect the ribbon cable that connects the front panel to the Main
Board.

Using the 7 mm nut driver, remove this ground wire (if present)
connecting the existing front panel board to the chassis by
disconnecting it from the mounting stud near the power supply, or if
preferred, clip the wire very close to the mounting stud. This wire is
no longer required.

There is more than one ground wire attached to this stud. Only
remove/clip the wire that leads to the front panel.

Reverse the steps above to connect and install the Option 001 front
panel assembly, cover, rear bezel, trim, and handle.

" Be sure to firmly seat the ribbon cable so that it snaps into the locking

ears.
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Chapter 3 Upgrade Installation
Downloading Firmware

NOTE

NOTE

Downloading Firmware

It may now be necessary to upgrade the firmware in the HP 585034
to be compatible with the display/keypad.

Note that a firmware upgrade may add new capabilities, some
unrelated to the front-panel display. Firmware upgrade also clears -
instrument non-volatile memory; if necessary, non-volatile settings |
should be recorded prior to sending the instrument for retrofit.
Calibration settings (temperature coefficients) are not cleared by the
firmware upgrade.

The firmware download procedure in this section is written so'that
any operator with access to a PC-compatible computer loaded with
Windows® 3.1/Windows® 95 can update the firmware.

This process will require about 45 minutes to complete, and it will be
necessary to take the HP 58503A off line for that period.

Locate the HP 58503A Firmware Upgrade Disk (HP Part Number
58503-13402) that is included in this kit.

Compare this revision to the firmware in your HP 58503A. If the
revisison on the disk is a higher number (newer version} proceed to
step 3 below. Otherwise, it is not necessary to upgrade the firmware
for your HFP 58503A. .

A copy of HP SatStat software has been included with this kit
(HP P/N 59551-13401) as a courtesy to facilitate the download
process.

Connect the power to the HP 58503A.

The following section assumes that HP SatStat software is installed
on a PC with MS Windows®. If not, refer to the Getting Started
Guide that was shipped with the HP 58503A for instructions on its
installation. :

HP SatStat is a Windows-based program that simplifies connection,
control, query, and adjustment of the HP 58503A. A copy of this
software is shipped with each HP 58503A on a 3.5-inch high-density
floppy diskette. If you do not have a copy, one can be obtained from
any HP Sales office by requesting HP Part Number 59551-13401.
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Chapter 8 Upgrade Installation
Downloading Firmware

It is highly recommended that no other programs are active in the
background while performing the download. This is especially true for
any communications software. The download process is very
buffer-intensive and most errors encountered are due to process
interruptions from other programs of the operator.

Double-click on the HP SatStat icon to start the program.

Select Function froﬁ the menu bar.

Choose the Disable Updates menu item so that a check mark appears..
Select CommPort from the menu bar.

Choose Pdrt Open menu item to automatically initiate communication
between the HP 58503A and PC. :

If necessary, use the Settings menu item under CommPort to match
your PC and HP 58503A serial port parameters. Information for this
procedure is also outlined in the Getting Started Guide.

Wait until a connection is established.

This will be indicated by a Connected to Hpxotxx message in the Title
Bar.

'The idle on the screen indicates that no updates are being sent. This is

normal.

Select Clear Cmd indicator at the screen bottom, just below the
SatStat main window. This will open the Control & Query window.

Select Service in the menu bar.

Select the Download Firmware menu item.

.‘1

Insert the supplied disk with the firmware file XXXXXXXX.S, or -
ensure that this file is already copied onto your PC hard disk in a
known directory.
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Chapter 3 Upgrade Installation
Downloading Firmware

Enter the path and filename in the edit box File to Download ... as
shown in the examples below:

a:VOOOIXXX.S,
or
c:\<path>VOCCOGXX.S

If necessary, select the Files ... button to search for the directory and
filename.

When the path and filename are entered, select Download.

The Erase Warning window will appear, making sure you really want to
change firmware.

During the following process, do not switch to another program or
launch any other programs. The download is buffer-intensive, and
although it will retry when interruptions occur, the process will be
significantly slowed. In some extreme cases, the process can even
abort.

Select the Yes button.
As the download progresses, Lines Sent and Lines Retried will give
an indication of activity. -

Wait 25 to 30 minutes until the word Done appears in the Lines Sent
ﬁE].d'.

This time will vary, depending on the speed of your PC’s processor
and baud rate selected..

Select the Close bution inl the Firmware Downicad window.

Remove any floppy disk with the firmware file and store it in a safe
location.

Select the Cmd: Edit field-and type the foliowing command:
SYST:.LANG “PRIMARY”
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Chapter 3 Upgrade Installation
Downloading Firmware

Select the Send Cmd button.

Alternatively, you can simply remove power from the HP 58503A and
re-connect. This will also initiate the internal Primary language.

The Alarm indicator will be lluminated on the front panel. This is
normal because the firmware has changed. It will disappear if power
is removed or a command is sent to turn off the alarm.

Select Query from the menu bar.
Choose the Product ID menu item.
Select the Send Cmd button.

Verify that the serial number matches your product.

The firmware revision code should now be the same as that on the
supplied floppy disk.

Refer to the Getting Started Guide to re-connect (or set up for the first

time) your GPS antenna, cable, and other accessories.

Instructions contained in the guide will assist to determine when your
HP 58503A has completed its lock process and is operating normally.
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in Case of Trouble

NOTE

In Case of Trouble

The download process has built-in checking to ensure that all
information is properly written to the Flash ROMs. However, there
are situations (such as power failures} where the process can. abort
before completion. However, even without the firmware downloaded,
there is still a “kernel” that remains untouched that ensures serial -
communication.

If 2 download had been aborted, simply repeat the download
procedure from step 1.

The most common symptom can be seen using the *IDN? Query. If the
firmware revision is not the same as the version you have attempted
o download and also different from the original code, it is usually a
revision name assigned to the “kernel” code. One example could be
“PERU” instead of a four-digit date code. ' :

Two messages below are typical of those encountered after an aborted
download.

No Flash ROM This may appear when attempting to establish
communications with the product after a
download problem.

S
HET
R

Consecutive errors ... This message appears if attempting to issue a
Control or Query command, or when attempting
to view the status screen.

If a download has been aborted, simply repeat the downioad
procedure from step 1.
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Chapter 3 Upgrade Installation
Final Checkout

NOTE -

NOTE

Final Checkout

This is a simple procedure to ensure that the HP 58503A/Option 001
upgrade has been successfully performed.

You will have about two seconds after applying power to perform

step 2 below. If necessary, you can remove and re-connect power to
re-initiate the startup sequence described in step 2 below.

Apply power to the HP 58503A.

While the letters “HP” are moving from right to left (about
two seconds), press SAT key and then Time key to enter the Test/Demo
mode.

The words VFD DSP TEST will momentarily appear on the display.

The display should then show a test pattern that sequentially
illuminates all 15 segments of all digits and punctuation marks in the
display. k

When the segment illumination sequence is complete, the words

' DEMO MODE should then appear on the display.

Press each key one at a time.

- Each keypress should:

a. illuminate the LED corresponding to that key, and

b. disp'léy a simulated response to the function.

' 1. The “CLEAR ALARM” (“SHIFT”, “ALT") function will not give a

response in this mode, it will exit the test.

2. The values displayed are not related to the HP 58503A under test.
They are displayed for demonstration only.

To exit the diagnostic, press Shift key and then press ALT key.

The HP 58503A power-up sequence should then continue. No further-
tests are necessary. - :

"If the indications above do not appear, be sure to verify the following

before contacting HP: . : :
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Chapter 3 Upgrade Installation
Further Assistance

a. Did the firmware download properly (refer to the downlcad
procedure on page 3-6).

b. Re-check the correct connection to antenna, power, and PC as
described in the Getting Started Guide.

¢. If necessary, remove the cover and verify that the ribbon cable
connection is correct and secure.

Further Assistance

Contact your local HP Sales or Service facility for assistance if the
above steps do not resolve the problem. It may be necessary o ship
the entire HP 58503A to an HP service center to verify the source of
problem.
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