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Preface

Conventions

The conventions used in this manual are

Q = Tipsand clarnfications.

A = Actionsto prevent equipment damage.
WARNING
Bold = Used to show messages, menu items, etc., that appearona

computer screen. For example, click on Submit Changes.

t ext = Used to indicae text you shoud enter with you keyboard,
exactly as printed.
t ext = Used to dsplay output charader strings.
Errata

Errata areavail able onthe CD ROM suppied with the equipment. The erraafile name is
“Errata.pd”.

Limited Warranty

Ead new product manufactured by Symmetricom is warranted for defedsin materia or
workmanship for aperiod d one yearfrom date of shipment (“L imited Warranty”) .
Defedsin matenal or workmanship foundwithin that period will be replaced or repaired,
at Symmetricom's option, withou charge for materia or labor, provided the customer
returns the equipment, freight prepaid, to the Symmetricom factory uncer this limited
warranty. Symmetricom will return the repaired equipment, freight prepaid, to the
customer's fadlity. This one yearLimited Warranty does na apply to any softwareor to
any product nat manufactured by Symmetricom.

If on-site warranty repair or replacanent is required, the customerwill be charged the then
current field servicerate for portal-to-portal travel time plus adual portal-to-portal travel
charges. Thereis no charge for on-site warranty repair labor.

097-00560-01, Rev. A PCI-SG 2/GPS-PCI 2 User’s Guide 1
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Preface

Products nat manufactured by Symmetricom but included asintegral part of asystem (e.g.
peripherds, opions) arewarranted for 90 days, or longer as provided bythe original
equipment manufacturer, from date of shipment.

Aside from the Limited Warranty set forth above, Symmetricom makes no dher
warranties, expressor implied, d merchantability, fitnessfor purpose or of any ather kind
or description whatsoever.

By purchasing any product manufactured by Symmetricom, the buyer consents to and
agrees with Symmetricom that as aresult of the exclusion d all warranties, expressed or
implied, d merdhantability, fitnessfor purpose, or otherwise, except for the limited
one-yearwarranty for defedsin material and workmanship for products manufactured by
Symmetricom, that the Buyer has the sole resporsibility to assessand kearall losses
relatingto (1) the ability of the product or products purchased to passwithou oljedion
under the contrad description among merchants and buyersin the trade; (2) the
conformity of the product or products to fair average quality within its contrad
description; (3) the fitnessof the product for the ordinary purposes for which such product
is used; (4) the consisiency of quality and guantity within ead unt of product or products
and amongall units involved; (5) the adequacy of containers, packaging and labeling d
the product or products; (6) the conformity of the product, promises or affirmations of fact
(if any) made onits label or container; and (7) the conformity of the product to standards
of quality observed by dher merchants in the trade with resped to products of similar
description.

Limitation of Liability

By purchasing any product from Symmetricom, the Buyer consents to and agrees that the
Buyer's sole and exclusive remedy for any damages or losses incurred by the Buyeras a
result of Symmetricom's breat o its one-yearLimited Warranty for defeds in materals
and workmanship or otherwise in conredionwith any claim respeding the product shall
be limited to the repair or replacanent of the product or arefund d the sales price of the
product.

In noevent shall the Buyer be entitl ed to recmver consequential damages or any aher
damages of any kind a description whatsoever.

Proprietary Notice

This document, whether patentable or nonpatentable subjed matter, embod es proprietary
and confidentia information and is the exclusive property of Symmetricom, Inc. It may
not be reproduced, used or disclosed to athers for any pupose except that for which it is
purchased or loaned.

PCI-SG-2U/GPS-PCI-2U User Manual 097-00560-01, Rev. A
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Introdu ction

1.1 General Information

The Symmetricom model 560-5907-U (PQ-SG-2U) and 5605908U (GPSPJd-2U)
generdor cards arehigh-performance, 32bit, PCl plug-in cards. They provide predse
time synchronizaion to the host computer overthe PCl bus. They operae at 33MHz, and
arefully compliant with the Pl Loca Bus Spedficaion, Revision 2.2,and are
compatible with Revision 2.3.The cads suppat bath the 3.3V and 5V signaling
environments, defined bythe PCl Locd Bus Spedfication. The cards areconsidered
universal add-in cardsthat arecgpable of deteding the signaling environment and
adapting themselves to that environment.

These products may be used in either Generaor or Synchronized Generaor mode,
supdying predse time (100 s nanaseconds throughthousands of year) to the host
computer. When the card is operding as a Synchronized Generaor the output signals are
synchronized to the timing referexce. The PQl cad phese locks to the timing reference
and controls the on-board oscill ator to remove frequency errors. If the timing referenceis
lost, the PA car continues to increment time and ouput timing signals based uponthe
onboard oscill ator’s frequency (flywheding).

The PA cad includes ared-time clock. This feaure has an automatic, maintenance-free
cgpadtor badkup that enablesthe PCl car to continue incrementing timein the event of a
power fail ure. The capadtor powers the red-time clock for aminimum of 48 hous.

All sedions of this manual areapplicableto all models except wherenated.

111 Mode Select
The PA cad operaing modes that may be seleded areas foll ows:

Generator Mode

Use this mode when an extemal referenceis nat used. In the Generaor mode, the time
may be started, stopped and preset viathe PCl bus. In this mode, the Generaor time
acarragy is afunction d the drift rate of the on-board oscill ator.

097-00560-01, Rev. A PCI-SG 2/GPS-PCI 2 User’s Guide 3
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Introduction General Information

Synchronized Generator Mode

The Modd 560-5907U and 5605908U cards may be synchronized by ore of the
following inpu referances:

IRIG-B (AM) Yearentry required
IRIG-A (AM) Yearentry required
IRIG-B (DC) Yearentry required
IRIG-A (DC) Yearentry required
1PPS Complete time entry required

In the Synchronized Generaor mode, the cad is synchronized by an extemal referance
The onboard oscill ator is disciplined to this inpu reference so that the cad’s drift rate is a
function d the extemal reference

GPS Mode (Model 560-5908-U only)

The Modd 560-5908U card may be synchronized byany o previously listed refereces
or by GPS This mode all ows the Global Positioning System to automaticdly synchronize
the PA card to UTC time. The GPSModu e assumes a moderae dynamic environment
(LAND mode, velocity < 120 knas). The fix mode is AUTO 2-D/3-D andis preferdle
for most LAND applications.

1.1.2 Software Time Capture

When time is requested by software the time from 100s of nanaseconds through
thousands of yeassis cgptured when the requestis recaved. The captured timeis avail able
to the hostin padked BCD format and is independent of the Event Capture registers. The
cgptured time will be compensated for loca off set and daylight saving time if thase
settings have been made. The Software Time Capture Logic processes requestsas fast as
every 200 rs.

Thereis amaximum 150 rs delay from the time that arequestis recaved urtil thetimeis
realy.

1.1.3 Event Time Capture

Thetime from 100s of nanoseands throughthousands of yeass is cgptured when the
spedfied edge (rising a falling) of the event signal occurs. The cgptured time is avail able
to the hostin packed BCD format. The Event Time Capture may be seleded to trigger by
one of the foll owing signals:

. Extemal Event
. PA cad Rate Generaor
. PQ cad Rate Synthesizer
. PA cad Time Compare
4 PCI-SG-2U/GPS-PCI-2U User Manual 097-00560-01, Rev. A
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General Information Introduction

When an event occurs, the time is latched into the Event Time Registers and the Event
Status Bit is set at locaion OF8. If intermupts areenabled, ainterrupt occurs concurrently
with the status bit being set. Althoughthe event capture can handle rates faster than most
PCscan handle, the event hardwarekegps only one time urtil the Event Status ClearBit
is set at OF8.

1.1.4 Time Zone Adjustment
The Time Zone Offset Registeris used to convert UTC time (eitherthe time from the inpu
referaence or the generaor) to Standard Time. The range of the time zone adjustment is
from —1259to +12:59 hous.

1.15 Daylight Saving Time Adjustment
The cad provides the ability to automaticdly handle DST transitionsin any mode if DST
is enabled. The transition takes placeat 2:00 am. locd time onthe first Sunday in April
and the last Sunday in October.

1.1.6 Leap Second
The PA cad will add an extrasecondat the end d the current UTC day if the Leap
Semond setting is made.

1.1.7 Phase Compensation (Cable Length Adjustment)
The PA cad hasthe ability to corred its timing ouputs for phese delay caused by
cabling. The range of compensationis from -800to +800 uswith 100s of nanoseconds
resolution. Positive adjustments moves the PCl Card ouputs eatierin time. Negative
adjustments move the PQl Card ouputs laterin time.

1.1.8 AM Timec ode Output
The PA cad provides IRIG-B122code as an ouput. The output may be seleded to be on
J1“CODEOUT” BNC. The output voltage is factory set to 3Vp-p into 600 omswith a
ratio of 3:1.

1.1.9 DC Timec od e Output
The PA cad provides IRIG-B002code as an RS422level ouput onthe D9, pn 8(+),
pin 9(-). The DC Timeaode output may aso be seleded to be onJ1 “CODE OUT” BNC.

1.1.10 Rate Generator Output
The Rate Generdor ouputsasignal at pin 7 d the D9 connedor, ouput may also be
seleded onJ1 “CODE OUT” BNC, with ore of the foll owing rates:
Disabled, 1PPS 10PPS 100PPS 1k PPS 10kPPS 100kPPS 1 MPPS 5 MPPSor 10
MPPS

097-00560-01, Rev. A PCI-SG-2U/GPS-PCI-2U User Manual 5
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Introduction

1.1.11

1.1.12

1.1.13

1.1.14

General Information

The Rate Generaor signal is synchronows with the board timing and the rising edge is on
time. With the exception d the 10 MPPSrate, the rate generaor outputs have a 50% duty
cycle. The 10MPPSouput is afunction d the on-board oscill ator’s duty cycle (typicaly,
40-60%). The Rate Generaor hit of the Hardware Status Register (locaion 0X-E)
indicates when a Rate Generaor rising edge has occurred

Rate Synth esizer Output

The Rate Synthesizermay be ouput on pn 6 d the D9 conredor, which is seledable for
either Time Compareor Rate Synthesizeroutput. The Time Comparemay aso be seleded
to be output onJ1 “CODE OUT” BNC.

The Rate Synthesizer may be seleded to ouput ratesfrom 1 PPSto 1 MPPSin 1 PPS
increments. The Output is asquarewae (50% duty cycle) and the edge may be seleded to
be eitherrising a falling ontime. The Rate Synthesizer bit of the Hardware Status
Register (locaion OX-E) indicates when the rising edge (not on-time edge) of the Rate
Synthesizer has occurred. A PA interrupt is generaed on acurrence of the rising edge, if
enabled.

1 PPS Output

This PA cad ouputis on gn 5 d the D9 conredor. The 1 PPSmay also be seleded to be
onJ1“CODEOUT” BNC. This signal is rising edge ontime and has a 50% duty cycle. A
PQ interrupt is generaed on acurrence of the rising edge, if enabled.

Time Compare Pulse Output

The Time Comparemay be output on @gn 6 d the D9 conredor, which is seledable for
either Time Compareor Rate Synthesizeroutput. The Time Comparemay aso be seleded
to be output onJ1 “CODE OUT” BNC.

The Time CompareOutput generaes a 1 ms puse that occurs when the Time Compare
setting matches the PA card’stime. Time Comparecan be used to ouput puses at regular
time intervals. The Time Comparehit of the Hardware Status Register (location OXE)
indicates when a Time Comparehas occurred. A PA intermupt is generaed on acurrence
of therising edge, if enabled.

BNC Output Source Select
J1 “CODE OUT” BNC may be seleded to ouput any of the following signals:

. IRIG-B AM (IRIG-B122)
. IRIG-B DC (IRIG-B002)
. Rate Generéor
. Rate Synthesizer
. Time Compare
. 1PPS
6 PCI-SG-2U/GPS-PCI-2U User Manual 097-00560-01, Rev. A
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General Information Introduction

1.1.15 Antenna Position Setup (560-5908-U only)
In GPSmode, the user’s pasition (longtude, latitude, and altitude) may be preset to speed
satellit e aoquisition at turn on(referto register, locaion 0x164through 0x173.
1.1.16 Stored Configuration
Severd paraneters areretained in Eledricdly Erasable Programmable Real Only
Memory (EEPROM) whilethe PCl cad paweris off. Thefoll owing parameters define the
configuration d the P card:
» Rate Generdor Output
» Rate Synthesizer Output
» Phase Compensation
e Current Year
» Operdaing Mode
» Synchronized Generaor Reference
» Daylight Savings Time Flag\Time Zone
» Time Compare Settings
» Extema Event Setup
» Time Quality Flag Usage
Both the Daylight Savings Time (DST) flag and Time Zone aresaved, havever, the
Symmetricom driver resets bath to Oat start-up.
Note that the EEPROM has afinite number of write cycles (100,000.
1.1.17 Time Quality Flags
When operaingin IRIG Synchronized Generaor mode, the PCl card may be set to read
the lock and four time quality status bits from a Symmetricom IRIG source. These five
bits areencoded in the Control Field (P5) on various models of Symmetricom clocks. The
status bits will all ow the user of the P card to dedde whetherthe IRIG sourceshoud be
used for synchronizaion (seeSedion 3.3.9
1.1.18 On Card Status LEDs
DS1 (top):
This LED blinks at a 1 PPSrate when the PCl-SG-2U is in Synchronized Generaor mode
and hes locked to theinpu referece This LED is OFF when in Generaor mode or when
unlocked to the input referencein Synchronized Genergor mode.
DS2 (middle):
This LED is ON when the Rate SynthesizerPLL is locked to the master 10 MHz on-board
oscill ator. This LED blinks at a 1 PPSrate when the PLL is unocked. If the Rate
Synthesizeris being wsed, contad servicefor assisance (if na used, ignae the LED).
097-00560-01, Rev. A PCI-SG-2U/GPS-PCI-2U User Manual 7
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Introduction Physical Specifications

DS3 (bottom):
This LED is ON at turn onand OFF when the FGPA has been successully programmed.

1.1.19 12 Volt Antenna Feed (560-5908-U only)

The Modd 5605908U suppies +12VDC to the antenna BNC and will suppat
Symmetricom’s universal GPSantenna aswell asthe Down/Up conwerter.

A The GPS-PCI-2U card requiresa+12VDC antenna and may severely damage any
antenna that does not support +12VDC. For non-standard antenna types, contact
WARNING Symmetricom for assigance A connection to an older style +5VDC antenna will
destr oy the antenna.

1.2 Physical S pecifications
The PA cad is asingle-slot PCl-compatible short card (6.875in [17.463cm] long).

1.3 Environmental Specifications
Operaing Temperdure: 0°to +50°C (+32°to +122F)
Storage Temperaure: -17°t0 +100°C (0° to +212F)
Humidity: 95% relative, noncondensing
1.4 Power Specifications

The PA host computer powers the card. Maximum power consumption is shown bel ow.
Model 560-5907-U

+12VDC @ 100mA
-12VDC @ 50mA
+5VDC @ 1300mA

Model 5605908U (GP§ with standard Antenna:

+12VDC @ 200mA
-12VDC @ 50mA
+5VDC @ 1500mA

15 Antenna Specifications (560-5908-U)

To operae in the GPSSynchronized Generaor mode, the unit requires an extemal
antenna. The standard antenna supgdi ed with this optionis part number 142-614-50, which
includes 50feet (15.24meters) of coaxia cable. Cable lengths from 200feet (60.96
meters) to 1,500fee (457.2meters) require the antenna Down/Up Converter option, part
number 1426150.

A Model 5605908 U supplies +12 VDC to the antenna BNC. Connection to an older
wARNING T2 VDC antenna will destr oy the antenna.

8 PCI-SG-2U/GPS-PCI-2U User Manual 097-00560-01, Rev. A
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Signal / Timing Specifications (560-5907-U and 560-5908-U)

1.6

Introduction

The generd spedficaionsfor the 142614-50 antenna are

Size

Weight:

Operding Temperaure:
Storage Temperaure:
Humidity:

Power.

2.625in dameter x 1.5in (6.67cm diax 3.81cm)
0.55Ib. (0.250 kg (including mourting mast)
—40°C to +70°C (—-40F to +158F)

-55%0 +85°C (—67F to +185F)

100% condensing

25mA @ 12V (suppied bycard)

The cable spedficaionsfor the 142614 antenna are

Type:
Length:
Weight:
Humidity:
Conredors:

RG-59

50fee (15.24meters)
1.21b. (0.545 kg

All wedaher, oudoars
TNC maleto BNC male

If you have the optional 1426150Down/Up Converter antenna, please referto its manual
for speaficaions. Antenna and Down/Up Converter units aremounted ona 12-inch
(30.48cm) long PV C mastwith 3J4-inch (1.9cm) Male Pipe Thread (MPT) on bdh ends.
The above spedfied weightsinclude this mounting mast Unlessnated atherwise, increase
the above spedafied sizes by approximately 11.25inches (28.58cm) to include the

mourting mast.

Signal / Timing Specifications (560-5907-U and 560-5908-U)
Amplitude-Moduated Refereice Code Inpu

Format:

Amplitude:

Impedance:

Ratio:

Error Bypass:

Phase Accuracy:

Phase Compensation:
Oscill ator Tuning Range:
Conredor:

IRIG-B AM (amplitude-moduated) or
IRIG-A AM (amplitude-modu ated)

0.5to 10Vp-p

Seledable, 10k, 600Q or 50Q to GND
2:1to 51

3 frames

<3 uswith stable inpu referance
+800usin 100 rs steps

5x10°

Rearpand female BNC “CODE IN”
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Introduction External Event/ 1 PPS Reference I nput

DC-shift Referaace Code Input

Format: DC-shift IRIG-B002 o

Format: DC-shift IRIG-A002

Levels: RS422 o TTL

Impedance Jumper-Seled: 120Q or HI (4 kQ minimum)
Error Bypass: 3 frames

Phase Accuracy: <1 uswith stable inpu reference

Conredor: Rearpanel D9

Pin 3(+), 4 (-) for RS422levels
Pin 3(SIG), 2(GND) for TTL levels

1.7 External Event / 1 PPS Reference Input
Active Edge Extemal Event: Seledable: Rising a Faling
Active Edge 1 PPSReference Rising
Levels: Logic0:-0.5t0 +1.75VDC
Logic 1: +2.25t0 5.0VDC
Impedance Approximately 2 kQ
Phase Accuracy (1 PPS: <1 us typicdly <500 rs with stable input
reference
Conredor: Rearpanel D9 subminiature, pin 1
1.8 GPS Timing Specifications (560-5908-U)
Timing Accuracy: <1lustoUTC
Position Accuracy: Latitude, longtude, and elevation 25meters SEP
without SA
Acquisition Time: 20 minutes on cold start with power cycle, worst
case scenalo
Recever Inpu: Frequency: 1575.42MHz (L1)
Code: Coarse Acquisition (C/A)
Tradking: 8 satellit es (4 for solution, 6reported)
Conredor: Rearpanel female BNC “ANTENNA”
BNC suppies +12 VDC antenna power
1.9 Output Signal Specifications
ACMOS ouputs, naed in the following text, provide greaer than or equal to 3.0Vp-p
into 500
10 PCI-SG-2U/GPS-PCI-2U User Manual 097-00560-01, Rev. A
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Output Signal Specifications

191

1.9.2

193

194

195

Introduction

Amplitud e-modu lated Generator Code Output

Format:
Amplitude:
Fixed Ratio:
Conredor:

IRIG-B122
Fadory set for 3Vp-p into 600Q to ground

31

Seledable onrearpanel “CODE OUT” BNC

IRIG-B DC Generator Code Output

Format:
Levdls:
Conredor:

Time Compare Output
Resolution:
Pulse Width:
CompareMask:
Levels:
Timing:
Conredor:

1 PPS Output
Rate:
Duty Cycle:
Amplitude:
Timing:
Conredor:

Rate Generator Output

Timing:

Sdledable Rates:

Levels:
Conredor:

DC-Shift IRIG-B002
RS422 onD9, ACMOS onBNC

Rearpand D9 subminiature, pin 8(+), pin 9(-) or
seledable on“CODE OUT” BNC

lus

1ms

Millis econds through hundeds of days
ACMOS

Rising edge ontime

Seledable or rearpanel D9 subminiature, pin 6; or
seledable on“CODE OUT” BNC

1PPS

50%

ACMOS

Rising edge ontime

Rearpanel D9 subminiature, pin 5; or seledable on
“CODEOUT” BNC

Rising edge ontime

1 PPS 10PPS 100PPS 1k PPS 10kPPS
100kPPS 1 MPPS 5 MPPSor 10 MPPS

ACMOS

Rearpane D9 subminiature, pin 7; or seledable on
“CODEOUT” BNC

097-00560-01, Rev. A
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Introduction

1.9.6

1.10

Rate Synth esizer Output
Timing:
Rates:
Jitter:
Levels:
Conredor:

General Specifications

SyncGen Timing Accuracy:

TCVCXO disciplined oscill ator:
Frequency:

General Specifications

Seledable Rising a Falling ontime edge
1 PPSto 1 MPPSin 1PPSincrements
30 s

ACMOS, squarewae

Seledable onrearpanel D9 subminiature, pin 6; or
seledable on“CODE OUT” BNC

<3 us- IRIG-A or B (AM) modes

<1 us- IRIG-A or B (DC) modes

<1 us- 1 PPSmode

<1 psto UTC-USNO - GPSmode (560-5908U)

10.000MHz

Frequency Stability (w/ref):<1x107, typicdly 5x108

Aging:
Lego Year

Legp Second
Interrupts:

Lock Critena:
IRIG AM Codes (A, B):

<1 PPMNear

Automaticaly resetsto day 1 after day 365in standard
yeass and after day 366in leg yeas.

Automaticdly handesleg secondsin GPSmode
(560-5908U). Userprogrammable on day of
occurrencein SyncGen mode.

Sngle PC Interrupt

One inpu ontime mark within 600 rs of the output
orttime mark AND eight conseautive inpu ontime
marks all of which arelessthan 1.5 sfrom the output
the aggregate error is lessthan eight  s.

IRIG DC Codes PPS GPS: Oneinpu ontime mark within 300 rs of the output

Unlock Criteria
IRIG AM Codes A, B:

orttime mark AND eight conseautive on-time marksin
which nore have an error of greaerthan 500 rs.

Five out of ten ontime marks have an error of greaer
than threeps

DC Codes PPS GPSIRIG DC:

Five out of ten ontime marks have an error of greaer
than oreus

12
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Factory Defaults Introduction

Lock Time:
Sync Gen (nonGPS: Minimum 15 seconds
Maximum two minutes

1.11 Factory Defaults

1.11.1 560-5907-U/560-5908-U Configuration

The following arethe factory default settings for the P card. This configurationis
restored when the Restore Fadory Defaults bit is set at register location 0x12ZC (bit 3).

1.Mode Generaor, on
2.DAC vaue 800H
3. Year 2003
4. Rate Generdor 1 kPPS on
5. Time Zone sign +
6. Time Zone off set 0
7. Phase Compensation 0
8. Rate Synthesizer 60 PPS off
9. Rate Synthesizeredge Rising ontime
10. Event Time Capture Extemal Event
11. Event Trigger edge Rising
12.Code Out BNC IRIG-B AM
13.Time Comparevalue DAY =1, hr=0,min=0,sec=0,ms=0,us=0
14. Time Comparemask BO (provides 100PPSrate)
097-00560-01, Rev. A PCI-SG-2U/GPS-PCI-2U User Manual 13
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Introduction Factory Defaults
1.11.2 560-5907-U/560-5908-U Factory Installed Hardware Jumper Configuration
JPL:  OFF- This jumperis used for IRIG-A or B with RS-422inpu and provides 120Q
AC temination. This jumper shoud be OFF when using IRIG DC inpu mode.
JP3:  Temination for Amplitude Moduated reference code inpu.
JP3-2 to JP3-3 (10 kQ to GND)
JP3-1t0 JP3-2 (600Q to GND) - Fadory Default
JP3-3t0 JP3-4 (50 Q to GND)
9-Pin Male D Connector (P1) Pin Assignment
PIN Description
1 External Event/ 1 PPS Input
2 GND
3 DC Reference Code Input + or TTL
4 DC Reference Code Input -
5 1 PPS Output
6 Selectable: Time Compare or Rate Synthesizer
7 Rate Generator Output
8 DC Generator Code Output + or TTL
9 DC Generator Code Output -
00 99 == 0
: "&\ *ﬁr‘r_\ﬂ iom Ey (5 dE
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e 5;% = % :5%D —*‘—umm_ s
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Installation

2.1 Installing the Card

This sedion contains install ation instructions for the Model 560-5907U and 5665908U
cards, andinformation regarding operaing modes and the use of registersto configure the
card. The Model 560-5908U has the additiond feaure of GPSmode, which has the
ability to automaticdly synchronizethe cad to UTC time.

2.1.1 Installation

Unpadk the card and caretillly insped it for shipping damage. Report any damage to the
cariierimmediately.

Reoord the cad’'s serial number.

With the computer’s power turned OFF, install and seaure the card in an empty PO cad
slot. Fabricae any required I/O cables and conred them to the appropriate connedors.

If Windows does nat display the “New Hardware Found” message automaticdly after
starting Windows, install the hardware manually using the Add/Remove Hardware
program in Windows Control Panel.

2.1.2 Antenna Location and Installation (GPS only)

When seleding a site for the antenna, find an oudoar location that provides full
360-degreevisibility of the horizon.In most cases, this means |ocaing the antenna as high
aspassble. Any obstructionwill degrade unit performance by dockingthe satellit e signal
or causing arefledion that cances some of the signal. Blocked signals
can significantly increase the time for satellit e acquisition, a prevent
aquisition al together.

Mast Mounting

< Antenna

Masttop mourting is the preferred mourting method and speaal
bradkets are provided to mourt the antenna to a pipe or the ped of a
buil ding. The antenna mourting mast shoud be 2-inch (5.08-cm)
water pipe or condut. The mast must be rigid and able to withstand
highwindswithou flexing. Guy wires may be used to stabili zea mast Tl |« wos
longerthan 10ft. (3.048m)

097-00560-01, Rev. A PCI-SG 2/GPS-PCI 2 User’s Guide 15
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Installation

2.2

221

2.2.2

TTPciPanel Software Requirements and I nstallation

Multi path cancdl ationis caused byrefleded signals that arrive at the antenna out of phase
with the dired signal. Refledive interferenceis most pronourced at low elevation angles
from 10to 20 cegrees above the harizon. You may extend mast height to prevent

multi path cancdl ation. The antenna shoud be at least 3.28ft. (1.0m) from arefleding
surface

Use of a Splitter

To run multi ple units with asingle 12VD C antenna, use a splitter. Do not useaBNC “T”
conredor.

Lead-In Cable

The L1 GPSantennais designed to operae with upto 200ft. (60.96m) of RG-59 coax
cable. The optional Down Conwerter is designed to operae with upto 1,500ft. (457.2m)
of RG-58 coaxial cable.

TTPciPanel Software Requireme nts and Installation

Symmetricom PC cards come with the Symmetricom TTPciPanel (TTPciPanel.exe)
softwarefor Windonvs NT 4.0, 2000XP. TTPciPanel provides basic PA cad operaions,
and can synchronizethe Windows clock to the PCl card’stime at a user-configured
interval.

TTPciPanel is an example program creded using the SDK (SoftwareDevelopment Kit)
provided onthe CD. Using the SDK, a programmer can further customize TTPciPanel or
crede new softwareapplicaionsfor the PC cad. It is presumed that the customer knows
how to crede a GUI using the provided SDK software

Minimum System Requireme nts

Pentium 11l , 300MHz or faster PCwith ore freePd slot
Windons NT 4.0, 2000XP
2MB disk space

User Notes

TTPciPanel is an easy to use and understand program. If you have read the PQl board
manual, most fields and their function areself explanatory. When in a control field and
datais changed, presshgthe ENTER or TAB buttonsto the next control field will write
the changes made into baard memory. If you pessESC, the change made is lost and the
original vaue returns.

Certain functions onthe menus areonly avail able with ceitain model PA cards. Some

functions, fields or menus may be grayed ou or otherwise nat usable. For instance, the
Save in Flash functionin the drop-down menuis only avail able with PCl boards model
560-5907-U and 5665908 U.

16
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TTPciPanel Software Requirements and I nstallation Instll ation

Use Save DAC to Flash to quicken the card’s lock time. When the card has been locked
and the DA C saved, the setting will then be used as the default off set at power up.

223 Optional Software Development Kit
To develop applications for Symmetricom PA cards you can order the optional Software
Development Kit, SDK for PA. This SDK aso suppats al Symmetricom PCl boards.
Symmetricom offers this to ou customers who do nd wish to write their own software
driver. The SDK provides the user with all the functions necessary to control and read the
time from the board. This all ows the userto crede his own customized code for use with
Symmetricom boards with a minimum of time and effort. Contad Symmetricom or visit
http://www.Symmetricom.com for further detail .

224 Installing TTPciPanel
If you curre ntly have Symmetricom’s TimeServer32 program installed on your
system, you must uninstall it before installing TT PcdPanel.
Insert the CD into the computer’s opticd media drive. Autorun spins the CD and launches
the InstallShelld Wizard for TTPciPanel. Perform a default install ation byclicking Next or
Yesin resporse to the prompts and restart the computer.
If Autorun dces nat run, ogen the CD in Windows Explorer and doulbe-dick
TTPciPanel NT_2K.exe from the foll owing fil es on the CD:
« AUTORUN.INF
* ReaMeuitxt
« TT_GPSsys
o« TTPA_W2K.inf
* TTPciPane_NT_2K.exe

2.25 Upgrading from TTPciPanel
To upgade from TTPciPanel version 4.0to version 6.2complete the foll owing steps (in
Windows 2000:
From the Contr ol Panel, seled System, Har dware tab, and the Device Manager button.
In DeviceM anager, uncer System Devices, seled TrueTime (GPS) Synchronized Time
Adapter. Make nate of the model number. 5605907 o 560-5908.
Right-cli ck the deviceand seled Properties.
Underthe Driver tab, seled Update Driver.
In the Upgrade Device Wizard, seled Next and Display alist of the known drivers so
that | can choase a spedfic driver.
Click the Have Disk button to launch the Install from Disk window, then Browse to the
driver CD, open the TTPCI_W2K.inf file, and click OK to return to the Update Device
Driver Wizad.
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Installation

2.2.6

2.3

Quickstart Guide to Operating TTPciPanel

A list of devicedriverswill appear Seled the driverfor the 560-5908 o 5605907
depending onthe model number nated eatti er, and then complete the install ation wizad.

Windows shoud nawv have the proper linkage to the upcdeted devicedriver.

Starting TTPciPanel

From the Windows Programs menu, seled TrueTime- TT PdPanel - TT PcPandl.
The TTPciPanel userinterfaceappears (Figure 2-1 on fage 18).

=3 TTPciPanel Demo I ] 3

Configuration  Help
i~ Board Time (UTC]

I Hewver Locked ‘ Sym metrlcomo

Formetly TrueTime, Inc.

i~ Lok Status—

Device | General! Time I GPS l Eventsl

-Device fcce

- Revizsion Statu

Board firmiware Revision

Figure 2-1 TTPciPanel ‘s appearance when opened.

Under the Devicetab, Device Accesslists the device or devices present that TTPciPanel
interoperaes with. Seled a deviceand click Open.

TTPciPanel conredsto the device and dsplays deviceinformation.

Note: If other devices, such asthe 5605900 o 5605901 cards, arepresent, and youseled
them in the Device Accessmenu, a number of feauresin TTPciPanel will be blank or
disabled becaise those cardsto na interoperae with those spedfic features. If a
560-5908U cad isinstaled, al itemsshoud be avail able. The 5605900 o 560-5901
cad daes nat translate. The 560-5907U or 5605908U card can translate. GPSrelated
functionswill nat be accessble if GPSis nat being used.

Quicks tart Guide to Operating TTPciPanel

Verify that the card is conneded to the appropriate reference sourceinpu. For example,
with the 560-5908GP S Pd-2U, make sure the antennacableis conreded to the Antenna
BNC conredor ontherearof the cad.

18
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TTPciPanel Screen Descriptions Instll ation

2.4

241

24.2

Underthe Devicetab, seled a spedfic card from the Device Accessmenu and click the
Open button.

Underthe General Tab, seled the appropriate Sync Source for the type of cad youare
using. For example, with the 5605908GPSPd-2U, seled GPSin the Sync Source
menu. The device starts locking to the referance source provided.

For Output BNC Source, seled the type of output to generae onthe Code Out BNC on
therearof the cad.

If you're testing the card and dorit neeal it to lock to the reference source, youcan set the
time manually using Set Board Clock (UTC) under the Time tab.

TTPciPanel Scree n Descri ptions

Main Panel

Title Bar, the blue arealocaed at the top o the TTPciPanel window.

« When no aviceis seleded in Device Access the title bar states “TT PciPanel Demo”.
* When adeviceis seleded in Device Accessand opened, the titl e bar states the model,
bus, slot, and accesslevel

Board Time statesthe UTC date and time of the seleded device When no devicetimeis
avail able, this field is blank.

L ock Status provides the foll owing lock status aswell as the names of the reference
source

* NeverLocked (Gray): the device has nat locked to areferance source since being
started

» Unlocked (Red): A deviceis seleded, bu has nat locked to areference source.

* Locking (Yellow): A deviceis seleded, andis lockingto areference source

* Locked (Green): A device has been seleded and is locked to the referece source

Device Tab
Device Access Use Device Accessto seled the spedfic card TTPciPanel will
interoperae with.

Write Access Seleding the chedk box for Write Accessenables TTPciPanel to write
information to the card. To proted againstacddental changes of the configurationin
TTPciPanel, deseled Write Access In most cases, Write Accessis seleded.

Read Access Seleding the chedk boxfor Real Accessenables TTPciPanel to read
information from the card. This box shoud be seleded in aimost all cases.

Open: Clicking the Open buton adivates the cad seleded in Device Access The other
tabs arena avail able until Open has been clicked.

Close: Clicking the Close button closes the TTPciPanel applicaion.
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24.3

244

245

2.4.6

TTPciPanel Screen Descriptions

Revision Status displays the Board Firmware Revision number, which is useful when
addressing technicd suppat questions to Symmetricom Customer Assisance or
evauating whether to upgade the firmware (Note: this information is na avail able from
a 5605900 o 560-5901card.)

General Tab

Sync Source: use this menuto seled an appropriate referancesource (e.g., GPS 1PPS
IRIG) that is avail able onthe device

Note: With the 560-5900and 5605901 card, an inpu source (Sync) can be seleded.
However, the Output BNC Sourceis aways IRIG AM Timeade. With the 560-5907U
and 5605908U cad, bah an input and Output BNC Source source can be seleded.

Output BNC Source: Seled the type of output signal to generae onthe Code Out BNC.

Phase Compensation: Advance (pasitive values) or retard (negative values) output signal
by the value spedfied in microseconds.

Board Satus shows the status of the card’s memory, DAC, and clock functions. It aso
displaysthe DAC value applied to discipline the card’s oscill ator to the reference source.

Time Tab

PC Clock Setup: To synchronizethe PCclock with the Board Time ona periodic basis,
seled the Update PC clock every: chedkbox and seled the interval (minute, hou, o
day). TTPciPanel will only update the PCclock when it has a valid referance.

Local Time shows the Board Time plus the Standard Time Zone and Daylight Saving
Time off set provided bythe Windows clock settings.

Set Board Clock: Use the fieldsto set the Year, Month, Day, Hour, Minute, or Second d
the Board Time manually. When areference sourceis avail able, the time from the
referece source overrides these settings. GPSoverrides al the fields. IRIG overrides all
the fields except the yearfield.

Leap Seoond: Click the Add Legp Seaondat UTC Midnight chedkboxif the current year
is aleg year Note: this optionis nat valid.

See” Configuration #2Register” on page 36.

GPS Tab

When the GPSantennais operaional andlocked, the followinginformationis provided:

» Satdllites: PRN, Signal strength
* Antennastatus: OK or Open
» Position: Latitude, Longtude, and Elevationin Meters.

Events Tab (See 3.3.16 for details)

Events Section: Use the Trigger Source drop-down to seled extemal/intemal sourceUse
the Trigger Edge, Event Time, or Enable Intermupt as needed.
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TTPciPanel Screen Descriptions Instll ation

Synthesizer Section: Use the Frequency, or On Time Edge drop-down menu to seled
from. The Rur/Stop buton mustbe in the “Run” pasition for the synthesizerto be adive.
Chedk the Enable Interrupt boxto enable the Interrupt.

Rate Generator: In the Rate Generaor sedion, wse the Disable drop-down to seled from
1 through 1& PPS Chedk the Enable Interrupt box to enable the Intermupt.

Time Compare: Using the various drop-down menus, the useris ableto predsely selea
the time needed for their own pupose. These areself-explanatory. Enable Interrupts as
necessary by cheding the box.
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3.1

3.1.1

3.1.2

Operation

General Operation

The following paragraphs describe the operaion d the PA card. They describe the
operaing modes, the various registers used, and hav to control and configure the cad. All
register addresses arespedfied as an off set from the PO Memory Base Address Most
fedures onthe card may be used simultaneously. Any constraints ona spedfic feaurein
terms of its compatibility will be discussed.

The PA cad operaesin either Generaor Mode or Synchronized Generaor Mode
suppying preasetime (100s of nanoseands throughthousands of years) to the host
computer. The card canna be set prior to 2000, © beyondthe year2039.

In the Generaor mode the time may be started stopped and preset viathe PQ bus. In this
mode, the Generaor time acairacy is afunction d the drift rate of the on-board oscill ator.

When operaing as a Synchronized Generaor, the output signals aresynchronized to
timing reference. The PA card phase locks to the timing reference and controls the
on-board oscill ator to remove frequency errors. If the timing referenceis lost, the PA cad
continues to increment time and ouput timing signals based uponthe previously steerel
on-board oscill ator’s frequency (flywheding).

Time Preset

Yearinformation is nat encoded in the time code reference but is avail able over the PG
bus. To set the year use the Time Preset function. Yeardatais necessary to handle
end-of-yearroll over corredly for leg yeas. Yearinformationis saved in EEPROM and
automaticdly increments at the end d ead year

Generator Mode

At turn-on,thetimeis based onthe PCl cad’'sred-time-dock (RTC) whil e the frequency
is derived from the on bard oscill ator. The RTC is used bythe card to keep time when the
card’'s poweris lost It hasthe ability to run (cad na powered) for overtwo days. The
RTC is acarate to approximately two seconds per day with resped to the last
synchronizing reference oncethe power is restored.
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Operdion

PCI Card Control/Status Registers (Overview)

In Generaor mode, the time may be preset and the acawmulation d time may be started o
stopped viathe Configuration Register #1. When in this mode, the PO card runs at the
rate of the on-board oscill ator (timingwill drift with the oscill ator error).

Use the Generaor mode whenever atiming sourceis nat avail able or when it is necessary
to start and stop the time and timing ouputs (with the exception d the Rate Synthesizer)
When using this mode, it is preferéole to have previously used the Synchronized
Generaor mode conneded to atiming sourcewith knowvn frequency acairacy, alowed
the PA card to lock to the source, and saved the DAC setting. If asynchronized DAC
setting hes nat been previously saved, the default DAC setting is used.

3.1.3 Synchronized Generator Mode

The Synchronized Generaor mode operaes as a Generaor that is synchronized to an

extemal time reference The Synchronized Generdor phase locks to the time reference

and dsciplines the oscill ator to remove frequency errors. If the reference codeis lost, the

Synchronized Generaor continues to increment time based uponthe disciplined on-board

oscill ator.

The Modd 560-5907U (PQ-SG-2U) card may be synchronized by ore of the following

inpu references:

IRIG-B AM Yearentry required
IRIG-A AM Yearentry required
IRIG-B DC Yearentry required
IRIG-A DC Yearentry required
1PPS Time entry from yeais throughseconds required

The Modd 560-5908U (GPSPd-2U) cad may be synchronized by any of previously

listed references or by:.

GPS Automatic UTC time
3.2 PCI Card Control/Status Registers (Overview )

1. The SoftwareTime Capture Registers areupdated by writing to the low-order
FreezeRegister. The Time registers contain thousands of years through 100s ns.
The Position Registers, used orly in the GPSSynchronized mode, contain the GPS
paosition (longtude, latitude, and elevation).

2. The Configuration Registers control the configuration o the PCl card. They are
used to seled the mode of operdion,to seled the Synchronized Generaor
reference, to start and stop the Generdor, to preset the Generaor time, to preset
GPSpasition, to set Daylight Saving Time (DST) function, to set Event adive
edge, to seled IRIG inpu codes, to set the Rate Generaor ouput and to set the
Rate Synthesizer outpLt.
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PCI Card Registers

10.

11.

12.

Operdion

The Time Zone Offset Register is used to convert UTC time to locd time. Locd
timeis used for softwaretime cgpture and IRIG-B output. This feaure is nat
avail able with TTPciPanel.

The Phase Compensatiorn/Fadory Calibration Registers are used to adjustthe
phase difference between the Synchronized Generaor amplitude-moduated
refererceinpu and the time outputs to compensate for system delays.

The Diagnastic Register contains the results of the intemal diagnaostic tests
performed at power-up and duing namal operdion.

The Event Time Registers are used to cgpture the time of an event. The event may
be seleded to be Extemal Event or one of the following PQ card generaed
signals; Rate Generaor, Rate Synthesizeror Time Compare

The Time CompareRegisters areused to program the Time Compareouput.

The HardwareControl and Hardware Status Registers handle PO card interrupt
sources and status flags for event, time compare rate generaor, rate synthesizer,
and antenna open/short.

The Position Preset Registers areused to preset a new paositionwhen in GPS
Synchronized mode (Model 5605908 U only).

The Signal Level Registers contain the satellit e numbers and signal levels of upto
six satellit eswhen in the GPS Synchronized mode (Model 5605908 U only).

The Preset Time Registers areused to set timeto the level al owed for the seleded
modes: msfor Generaor, seconds for 1 PPSSync, Yearisfor IRIG Sync, the GPS
Week Number Epoch for GPSSync.

The Rate Synthesizer Register is used to set frequency output rates.

3.3 PCI Card Registers

Dataregisters onthe PA card aremapped into PC Memory Spaceand areused to
control, configure and report information onthe PA card. All locaions aredescribed by
the off set from the PCl Base AddressRegister 2 (the 3rd Register).

3.31 PCI Configuration Header Region

The PA hasablock of 64 configuration doulbe words reserved for the implementation o
its configuration registers. The first 16 doulbe words are predefined by the PC
spedaficaion. This areais referral to as the Configuration Header Region.

To detemmine what devices are present, system softwarescans the PCl bus for the Vendar
ID in ead possble PA slot. To unquely identify the PA cad, the foll owing registers are

DevicelD: 0x9050
Venda ID: 0x10B5
Subsystem Venda ID: Ox12DA
Subsystem ID: 0x5907 @ 0x5908(GPS
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3.3.2

PCI Card Registers

PLX 9050 Local Configuration Registers

The PA cad’'sinterfacechip (PLX 9050 hasablock of 32 doulbe word registers reserved
for locd configuration puposes. This areais referread to as the Locad Configuration
Registers and is physicdly mapped bah to memory and to 1/O addresses at runtime. The
memory mapped versions' base addressis locaed at 0x10in the Configuration Header
Region (seeabowve) and the base addressfor the I/O mapped versionis at 0x14.Either 1/O
or memory read or write cycles may be used to accessthe LCRs Normally, youwill only
accesorne register, the INTCSRRegister, at locaion Ox4C.

Writing to ather registersin this region runstherisk of locking up your computer or
causing ather unusual symptoms, requiring apower-cycleto recover.

Writing avalue of xxxxxx48hto this register (0x4C) will enable the PLX9050chip to pass
alonginterrupts from the card if they areenabled elsewhere The card is normally shipped
with this value pre configured, havever, it is possble that this value has been changed
from the default and youwill need to know how to set it bad. Note that the value
xxxxxx08hwill disable all interrupts.
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3.3.3 Hardware Control Register

This registeris used to control the interrupts and clearthe signal status bits that are
generaed bythe PQ card. Note that the status bits aregeneraed regardlessof the state of
the interrupt mask bits in this register.

Seled Pd interrupt sources viathe Hardware Control Register located at off set OxF8.
Any combination d sourcesin the following table may be seleded. The Event, Time
Compare Rate Generdor and Rate Synthesizerflags arealways avail able in the Hardware
Status Register and can be unrmasked, via bits 3, 4, 5and 7to generde intermupts. The
Status bits areclearal via bits 0, 1, 2and 6 (writing a 1 to these bits generaes a 1-cycle
clearpuse). In additionto this register, youmay also need to program the INTCSR
register at off set 0x4C in the PLX9050chip (seeprior sedion PLX 9050Locd
Configuration Registers).

Hardware Control Register

PCI Offset Bits 7-4 Bits 3-0
OXE8P Interrupt and Status Flag
Control 1
OxF9 Undefined Undefined
OxFA Undefined Undefined
OxFB Undefined Undefined

Notes:

P: PCl Quad Address (base address of four ascending contiguous bytes)

1: Interrupt and Status Flag Control
Bit 7: Rate Synthesizer Interrupt Mask (O=Interrupt Disabled, 1= Enabled
Bit 6: Rate Synthesizer Status Clear
Bit 5: Rate Generator Interrupt Mask (0= Interrupt Disabled, 1= Enabled)
Bit 4: Time Compare Interrupt Mask (O=Interrupt Disabled, 1= Enabled)
Bit 3: Event Interrupt Mask (0= Interrupt Disabled, 1= Enabled)
Bit 2: Rate Generator Status Clear
Bit 1: Time Compare Status Clear
Bit 0: Event Status Clear

All status clear bits operate the same. When a 1 is written to the status clear bit, the corresponding bit at
location OXFE (Status Flag) is cleared.
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3.34 Software Time Capture Register
This registeris used to oltain a softwaretime cgpture from the cad. In orderto oltain
time, write any value to location 0xX=C. This causes the current time, compensated by the
locd offset and dhylight saving time, to be written to this register. Thetime s stable and
realy to read when the SoftwareTime Ready hit is set in the Status Flags locaion (OXFE).
Writing locaion 0X-C causes the SoftwareTime Realy hit to be clearal. The time delay
from the write of OXFC to the Realy hit being set is a maximum of 150 rs. Time can be
read immediately foll owing the write to OXFC (not waiti ng for the status flag). The Time
Registers start at off set OxFC and contain padked BCD data, except for the Status bits.
Software Time Captu re Register
PCI Offset Bits 7 -4 Bits3-0
oxFcP1 Tens microseconds Unit microseconds
OxFD Unit milliseconds Hundreds microseconds
OxFE Antenna Status? Status Flags?®
OxFF 100’s of nanoseconds Undefined
ox100P Hundreds milliseconds Tens milliseconds
0x101 Tens seconds Unit seconds
0x102 Tens minutes Unit minutes
0x103 Tens hours Unit hours
0x104" Tens days Unit days
0x105 Lock Status3 Hundreds days
0x106 Tens years Unit years
0x107 Thousands years Hundreds years
Notes: Time Nibbles are BCD, status nibbles are bits
P: PCI Quad Address (base address of four ascending contiguous bytes)
1: Writing any value to location OxFC upd ates time and position
2: Antenna/Status Flags
The explanation for these two nibbles is contained in the following Hardware Status Register section
3: Lock Status
Bit 7: Undefined
Bit 6: Phase Locked to Input REF (0 = Not Locked, 1 = Locked). Locked = timing specification is met.
Bit 5: Input Valid (0O = Not Valid, 1 = Valid). Valid = Time is obtained from reference and is correct.
Bit 4: GPS Lock (0 = Not Locked, 1 = Locked). Locked = All necessary GPS info has been obtained.
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3.35 Hardware Status Register
The register at memory locaion OX-E contains status related to the softwaretime,
antenna, and generaed signals. The antenna bits areset automaticdly based onthe state of
the antenna conredion. If the card is nat a GPSmodel (560-5908U), bah hits will be‘0’.
The status flags areset automaticaly whenever the correspondng signal occurs (Event,
Time Compare Rate Generaor and Rate Synthesizer). These flags arealways avail able as
status and can be un-masked, viathe HardwareControl Register at locaion 0X8, to
generde interrupts.
Notethat if the event sourceis seleded to be anything aherthan Extemal Event, the event
flag will goadive simultaneously with the flag correspondng to the event source If
Extema Event is seleded as the source, then the event flag will goadive only with the
occaurrence of the Extemal Event.
The signal status flags areset regardlessof the interrupt mask bit. The status flags are
clearal byawrite to the correspondng clearbit in the Interrupt and Status Flag Control
byte at location 0X-8.
The SoftwareTime Realy flag is set by softwarewhen the Software Time Register is
realy to bereal becaisetimeis latched into these registers by the 100 rs system clock.
This bit is aways set.
Hardware Status Register
PCI Offset Bits 7 -4 Bits 3-0
OxFE Antenna Status’ Status Flags?
Notes:
1: Antenna Status
Bit 7: Undefined
Bit 6: Software Time Ready (1 = Ready, Cleared when location OXFC is written)
Bit 5: GPS Antenna Shorted (0 = Shorted, 1 = Not Shorted)
Bit 4: GPS Antenna Open (0 = Open, 1 = Not Open)
2: Status Flags
Bit 3: Rate Synthesizer (1 =rising edge occurred)
Bit 2: Rate Generator (1 =rising edge occurred)
Bit 1: Time Compare (1 =rising edge occurred)
Bit 0: Event (1 = selected edge occurred)
(Edge and source are selected by the Event Time Capture Control byte, location O0x12E)
(Individual status bits are cleared by writing the corresponding clear bit in location 0xF8)
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3.3.6 Antenna Position Register (560-5908-U only)
This registeris used to oltain GPSantenna position from the 5605908 U PO card. The
antenna pasitionis provided at locaions 0x108- Ox11F. All Antenna Position values are
BCD except for the diredion bytes, which areASCll valuesindcaingthe diredion.
It is recommended that this register be read twice and compared to verify acorred
paosition hes been read. This doulle real is strongy recommended in mobil e appli cations.
Antenna Position Register

PCI Offset Bits 7 -4 Bits3-0

ox108P Latitude Tens Degrees Latitude Unit Degrees

0x109 0 Latitude Hundreds Degrees

0x10A Latitude Tens Minutes Latitude Unit Minutes

0x10B Latitude North / South byte (ASCIl ‘N’ OX4E or ‘'S’ 0x53)

ox1iocP 0 Latitude Tenths Seconds

0x10D Latitude Tens Seconds Latitude Unit Seconds

0x10E Longitude Tens Degrees Longitude Unit Degrees

0x10F 0 Longitude Hundreds Degrees

ox110P Longitude Tens Minutes Longitude Unit Minutes

0x111 Longitude East / West byte (ASCII ‘E’ 0x45 or ‘W’ 0x57)

0x112 0 Longitude Tenths Seconds

0x113 Longitude Tens Seconds Longitude Unit Seconds

0x114P Altitude Tens Kilometers Altitude Unit Kilometers

0x115 Altitude Sign byte (ASCII *- 0x2D or ‘+’ 0x2B)

0x116 Altitude Unit Meters Altitude Tenths Meters

0x117 Altitude Hundreds Meters Altitude Tens Meters

Notes: Position is BCD nibbles except Latitude N/S, Longitude E/W and Altitude +/- which are ASCII

Writing any value to location OxFC updates the position

P: PCl Quad Address (base address of four ascending contiguous bytes)
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3.3.7 Configuration #1 Register
This registeris used to control the operaing mode and the Rate Generétor. It also controls
time and pasition presetsaswell as Daylight Saving Time enable, which is avail ablein all
modes. If you have requested a preset time, read location 0x118 When the 0x04 it is
clearal, the time has been set in the Preset Time Register. After amode change, alow 60
seconds for the PA cad to re-nitialize before cheding lock status.
The Rate Generdor ouputs asignal on pn 7 d the 9-pin connedor, and ouput may be
seleded onJ1 “CODE OUT” BNC, with ore of nine fixed rates. The Rate Generaor
signdl is synchronows with the board timing and the rising edge is on-time. WriteaBCD
value to the upper nibble of the Configuration Register to seled the rate of the output
signal. The Rate Generdor signal can triggerabusinterrupt. The Rate Generaor hit of the
Hardware Status Register (OXFE) indicaes when a Rate Generaor puse has occurred.
Configuration #1 Register
PCI Offset Bits 7 -4 Bits3-0
0x118P Time Source Control !
0x119 Timecode Control ?
O0x11A Undefined Undefined
0x11B Rate Generator 3 Undefined
Notes: P = PCI Quad Address (base address of four ascending contiguous bytes)
1: Time Source Control
Bit 7: GPS Preset Position Ready (1 = Use position in Preset / Position register)
Bit 6: 1 PPS reference (0= Disabled, 1 = Enabled)
Bit 5: GPS reference (0= Disabled, 1 = Enabled)
Bit 4: Timecode reference (0= Disabled, 1 = Enabled)
Bit 3: Generator Control (0 = Run, 1 = Stop, valid only when bit 0 is 0)
Bit 2: Time Preset Ready (1 = Use time in Time Preset register)
Bit 1: Daylight Saving Time (0 = Disabled, 1 = Enabled)
Bit 0: Time Mode Select (0 = Generator, 1 = Synchronized Generator)
2: Timecode Control
Bit 7: Timecode Input to Read (0 = AM, 1 = DC)
Bits 6-3: Unused
Bits 2-0: Input Timecode Format
0x0: IRIG-B  Ox1: IRIG-A
3: Rate Generator Control (all rates PPS)
0x0: Disabled  0x1: 10K 0x2: 1K
0x3: 100 0x4: 10 0x5: 1
0x6: 100K 0x7: 1M 0x8: 5M
0x9: 10M
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3.3.8 Diagno stic Register
The Diagncstic Register at 0x11C contains the results of a diagnaostic testthat is dore at
power-up and duing namal operdion. The bits in the least significant byte represent a
potential error. If the bit is set, that error has occurred.
When the PA card is used in Synchronized Generaor mode with an IRIG input and the
inpu code is from Symmetricom equipment that has Time Quality Flagsin the code; the
register at location 0x1D will indicae the inpu source Time Quality status. If the “Use
Time Quality” bit is set at location 0x1ZC, the PA cad will set the “I nput Signal Valid”
bit in the “L ock Status’ locaionsto “N ot Valid” if theincoming code is unlocked. Note
that the PA card will still phase lock to the input code. The IRIG-B output from the PCl
card will include theinpu reference’s Time Quality bits from the same source when
locaion Ox1ZC bit 1is set; when na set, the Time Quality bits arestripped.
The oscill ator status, avail able in the Diagnaostic Register at off set 0x11E, contains a 16-bit
value representing the current output of the digital-to-analog converter (DAC). The DAC
output controls the frequency of the crystal oscill ator used as the time base for the PQ
card. This output ranges from 0x0000to OxFFFFhexadedmal. This value may vary from
its midrange value (0x800Q significantly, depending onthe acairagy, stability of the
referance frequency, the ambient temperaure, and cscill ator aging.
Diagno stic Register
PCI Offset Bits7-4 Bits3-0
ox11cP Undefined Background Test Status?
0x11D Source Time Quality Flags?
Ox11E DAC Setting (Low byte)3
Ox11F DAC Setting (High byte)3
Notes: P= PCl Quad Address (base address of four ascending contiguous bytes)
1: Background Test Status
Bit 3: 1 indicates Hardware Failure
Bit 2: 1 indicates DAC setting near limit
Bit 1: 1 indicates on-board RAM Failure
Bit 0: 1 indicates Processor Clock Failure
2: Source Time Quality Flags (Not locked and TQ Fault asserted = 1)
Bit 7: Symmetricom IRIG Source Time Quality Level 4
Bit 6: Symmetricom IRIG Source Time Quality Level 3
Bit 5: Symmetricom IRIG Source Time Quality Level 2
Bit 4: Symmetricom IRIG Source Time Quality Level 1
Bit 3: Symmetricom IRIG Source Not Locked
Bit 2-0: Undefined.
3: DAC Setting
This is the 16-bit setting used to steer the 10 MHz oscillator
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3.3.9 Time Zone Offset Register

This register provides time zone off set (Loca Time Corredion) from UTC. The PA
card’s Software Time Capture, Event Capture and IRIG-B output use locd time. This
fedureis avallablein all modes but canna be accessed from the TTPciPanel. This valueis
aways set to 0when the Symmetricom driver is loaded.

Time Zone Offset Register

PCI Offset Bits 7 -4 Bits3—-0
ox120P Tens Minutes Unit Minutes
0x121 Tens Hours Unit Hours
0x122 Sign byte (ASCIl ‘- 0x2D or ‘+' 0x2B)

0x123 Undefined Undefined

Notes: P = PCl Quad Address (base address of four ascending contiguous bytes)
Allowable offset is +/- 12:59
Setting in this register is used only in Synchronized Generator modes

097-00560-01, Rev. A PCI-SG-2U/GPS-PCI-2U User Manual 33

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Operdion

PCI Card Registers

3.3.10 Phase Compensation / Factory Calibration Registers
The Phase Compensation register provides the ability to corred the PA card’s timing
outputs for phase delay caused by cabling. The value in this register will be used to off set
fixed phase errors, either positive or negative. The value written to Ox125and 0x124must
be a sixteen-hit signed binary number representing microsecnds of compensation. The
range of compensationis from -800to +800us Generdly, phase compensationis a
paositive number. Negative numbers shoud be used only for test purpases. Phase
Compensation may also be adjusted at the 100 rs level using the register at locaion
0x126.
Fadory cdibrationis performed to compensate for IRIG-AM circuit delays. The
procedure for cdibration requires an IRIG-A or B amplitude moduated referenceanda 1
PPSsigna from the same source (so that the signals areontime with ore anather). The 1
PPSinpu is conreded to the Extemal Event input onthe PCl card. Note that the PO cad
has separae cdibration values for IRIG-A and IRIG-B (stored in EEPROM).
Phase Compensation/Factory Calibration Registers
PCI Offset Bits 7 -4 Bits3-0
0x124° Phase Compensation (low byte)!
0x125 Phase Compensation (high byte)®
0x126 Phase Compensation 100 ns?
0x127 Factory Calibration®
Notes: P= PCI Quad Address (base address of four ascending contiguous bytes)
1. Phase Compensation (micr oseconds)
This value is a signed integer. Resolution is 1us, range is +/- 800 [s.
2: Phase Compensation (100's ns)
This byte can hold a value of 0-9 to add in as 100s of ns phase compensation. It is just a
Magnitude value and has the same sign as the ps.
3: Factory Calibration
A value of ‘A’ (hex 41) causes the card to determine the delay from an IRIG-A AM source to a 1 PPS
signal and save that value in EEPROM.
A value of 'B' (hex 42) causes the card to determine the delay from an IRIG-B AM source to a 1PPS
signal and save that value in EEPROM.
When either an ‘A’ or a 'B' is entered, the system responds by checking all input parameters for valid-
ity before setting the calibration. If an error is detected, an error message is reported:
1. Source Error, a non-IRIG source was selected as the reference
2. The selected source does not match the calibration character
3. The event source was not selected to be external event
4. The IRIG input was not valid.
5. The phase compensation is not set to 0.
6. The time differential between the 1 PPS and the IRIG on-time mark was too large
(45 ps for IRIG-B, 145 s for IRIG-A).
7. The 1 PPS on-time mark occurs after the IRIG on-time mark.
If no errors are detected, the software sets the value at this location to 0x40
to indicate that a calibration is being performed. Once the calibration has been
completed, the value is set to 0.
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3.3.11 Rate Synthesizer Register

The user can configure a Rate Synthesizerthat will output afrequency from 1to

Operdion

1,000,000PPSin 1 PPSincrements. The Rate Synthesizer does nat have a default output
connredor, bu can be direded to either pin 6 d the 0-9 o to the Code Out BNC, or bath,
take using the Configuration #2Register.

The Rate bit of the Hardware Status Register (OXFE) indicaes when a Rate Synthesizer
pulse has occurred. The Rate Synthesizersignal may be configured to producean interrupt
to the PA host processor ontherising edge at the output frequency (seelocaion 0X4-8).

This registeris used to set only the frequency. Run\Stop, ontime edge and ouput control
aredorein Configuration #2Register.

Rate Synth esizer Register

PCI Offset Bits 7 -4 Bits3-0

0x128P Rate Synthesizer Frequency (low byte) 1

0x129 Rate Synthesizer Frequency (low middle byte)

0x12A Rate Synthesizer Frequency (high middle byte) 1

0x12B Rate Synthesizer Frequency (high byte)

Notes: P= PCI Quad Address (base address of four ascending contiguous bytes)

1: This value is an unsigned long integer. Resolution is 1 PPS, range is 1 to 1 MPPS
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3.3.12

PCI Card Registers

Configuration #2 Register

Legp Seaondand aher cad control itemsareset with the registers at locaions 0x12C
through OX1E.

Legp Secondcorredionis avail able in all modes except for GPS Synchronized Generaor
mode. When set, the unit will add an extra secondat the end d the current UTC day. The
bit will clearautomaticdly afterthe leg seand has occurred. If the sync sourceis IRIG,
and the reference does nat insert aleg second,the cad will deted the discontinuity in
time and remove the leg seand shortly after UTC midnight. Note that the sescond added
is second 60.When using Symmetricom’s SDK and the TTPciPanel program, the
SoftwareTime Capture or Event Time Capture will display two conseautive seoond 59s
when aleg seoond acurs. This is due to the limitations of some computer systems
accetingseaond 60.The PA cad's IRIG ouput provides a 60" second.

Configuration #2 Register

PCI Offset Bits 7 -4 Bits3-0

ox12cP Miscellaneous Control 1

0x12D Rate Synthesizer Control 2

Ox12E Event Time Capture Control 3

0x12F Code Out (J1) BNC Source Select 4

Notes: P = PCl Quad Address (base address of four ascending contiguous bytes)
1: Miscella neous Control
Bit 5: Restore factory defaults (from FLASH, self clears when finished)
Bit 4: Restore EEPROM values (self clears when finished)
Bit 3: Save Current setup (stores to EEPROM, self clears when finished)
Bit 2: Setting this bit saves the current DAC Setting (EEPROM, self clears when finished)
Bit 1: Use Time Quality bits from Input (affects Input Valid bit in Lock Status locations)
Bit 0: Setting this bit causes a leap second (second = 60) to follow 23:59:59 UTC Time
2: Rate Synthesizer Control
Bit 3: Synthesizer signal available on D9 pin-6 instead of Time Compare (1 = Synthesizer)
Bit 2: Synthesizer on-time Edge (0 = Falling, 1 = Rising)
Bit 1: Synthesizer Load (Setting this bit loads the Rate Synthesizer register value)
Bit 0: Synthesizer Output Enable (0 = Stop, 1= Run)
3: Event Time Capture Control
Bits 1-0: Event Source
0x0: External Event O0x1: Rate Synthesizer
0x2: Rate Generator 0x3: Time Compare
Bit 2: Event Trigger Edge (0 = Falling, 1 = Rising)
4: Code Out BNC (J1) Source Select
0x0: IRIG-B AM 0x1: IRIG-B DC 0x2 Rate Generator 0x5: 1 PPS
0x3: Rate Synthesizer 0x4 Time Compare
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3.3.13

Time Compare Register

This registeris used to set the time (or rate) that atime comparepuse is generaed. When
thetimeis equal to the valuein the Time Compareregisters, an adive high, ore mspulse,
is generaed. The puse can be direded to either pin 6 d the D9 o to the Code Out BNC,
or bath, wsing the Configuration #2Register. Time Comparemay be used to generde a
PQ interrupt (seelocaion 0xX-8). The Time Comparebit at locaion OX¥-E indicates when
a Time Comparehas occurred.

L oad the desired time of the time comparein the Time CompareRegisters. The compare
mask nibble is a hexadedmal number between 0xOand 0xXB. The comparemask limits the
data used in the time compareoperdion. For example, if the mask is 0x0, all data
(hundeds of days throughmicroseconds) arecompared. If the mask is a 0x1,then
hundeds of daysis ignared. Values from OxC to 0xF disable Time Compare outpui.

The comparemask can be used to ouput puses at regulartime intervals. For example, a
mask value of OxB causes a comparison d the microseands throughmilliseconds data
resultingin a puse every ten milliseconds.

Time Compare Register

PCI Offset Bits 7 -4 Bits 3—-0

0x138P Tens microseconds Unit microseconds

0x139 Unit milliseconds Hundreds microseconds

Ox13A Hundreds milliseconds Tens milliseconds

0x13B Tens seconds Unit seconds

ox13cP Tens minutes Unit minutes

0x13D Tens hours Unit hours

0x13E Tens days Unit days

0x13F Compare Mask! Hundreds days

Notes = Time Nibbles are BCD, mask nibble is bit field

P= PCIl Quad Address (base address of four ascending contiguous bytes)

1: Compare Mask
0x0: Compare Hundreds Day through Unit microseconds (pulse every 1 year)
0x1: Compare Tens Day through Unit microseconds (pulse every 100 days)
0x2: Compare Unit Day through Unit microseconds (pulse every 10 days)
0x3: Compare Tens Hour through Unit microseconds (pulse every 1 day)
0x4: Compare Unit Hour through Unit microseconds (pulse every 10 hours)
0x5: Compare Tens Minute through Unit microseconds (pulse every 1 hour)
0x6: Compare Unit Minute through Unit microseconds (pulse every 10 minutes)
0x7: Compare Tens Second through Unit microseconds (pulse every 1 minute)
0x8: Compare Unit Second through Unit microseconds (pulse every 10 seconds)
0x9: Compare Hundreds millisecond through Unit microseconds (pulse every 1 second)
O0xA: Compare Tens millisecond through Unit microseconds (pulse every 100 ms)
0xB: Compare Unit millisecond through Unit microseconds (pulse every 10 ms)
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3.3.14 Preset Time Register

PCI Card Registers

This registeris used to set PA card timein all modes. The locations shown in the table
below areused to preset the time as allowed by operaing modes. First, write padked BCD
milliseconds throughthousands of yeassinto the Preset Time Registers, afterwands, set
the Preset Time Realy hit of the Configuration Register, which will automaticdly clear

oncethe preset time is loaded.

Preset Time Register

PCI Offset Bits 74 Bits3-0
ox158P Undefined Undefined
0x159 Unit milliseconds Undefined
0x15A Hundreds milliseconds Tens milliseconds
0x15B Tens seconds Unit seconds
ox15cP Tens minutes Unit minutes
0x15D Tens hours Unit hours
Ox15E Tens days Unit days
Ox15F Undefined Hundreds days
ox160°P Tens years Unit years
0x161 Thousands years Hundreds years
0x162 Undefined Undefined
0x163 Undefined Undefined

Notes: Nibbles are BCD

P = PCl Quad Address (base address of four ascending contiguous bytes)

Thetime that is loaded depends onthe mode:

GPSSync Gen: Years areused to establish the GPSWeek Number Epoch. To set
the GPSWeek Number Epoch to 1 (the yeass 20002019, enterthe
year2000.Note that the epoch will nat be updated urtil the card is

locked to GPS
IRIG Sync Gen: Yeais only

PPSSync Gen:Time from Years to Seconds
Generaor: Time from Years to Millis econds

The time from Yearsto Seaonds is absolute and changes asindicaed. The
Millis econds Preset Time is relative and adjuststhe output ontime mark by the
requested time. For example, if the millisecondstime is set to 103,the onrtime

mark will occur 103mslater.
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3.3.15 Preset Position Register (560-5908-U only)
This registeris used to set the GPSAntenna position rior to afix being oldained. The
GPSreceaverwill auto locae within 20minutes whether or nat this register is used (see
Sedion 1.§. An entry in this register will ony speed upthetime fix by at mostten
minutes. This register shoud be used caretilly, because an invalid pasition entry may
cause therecaverto na ohtain any lock urtil poweris cycled.
If this registeris used, the GPSPreset Position Realy hit in the Configuration #1register
must be set after the positionis entered.
Preset Position Register

PCI Offset Bits 7 -4 Bits3-0

ox164P Latitude Tens Degrees Latitude Unit Degrees

0x165 0 Latitude Hundreds Degrees

0x166 Latitude Tens Minutes Latitude Unit Minutes

0x167 Latitude North / South byte (ASCII ‘N’ OX4E or ‘'S’ 0x53)

ox168P 0 Latitude Tenths Seconds

0x169 Latitude Tens Seconds Latitude Unit Seconds

Ox16A Longitude Tens Degrees Longitude Unit Degrees

0x16B 0 Longitude Hundreds Degrees

ox16cP Longitude Tens Minutes Longitude Unit Minutes

0x16D Longitude East / West byte (ASCIl ‘E’ 0x45 or ‘W’ 0x57)

Ox16E 0 Longitude Tenths Seconds

Ox16F Longitude Tens Seconds Longitude Unit Seconds

ox170P Altitude Tens Kilometers Altitude Unit Kilometers

0x171 Altitude Sign byte (ASCII -’ 0x2D or ‘+' 0x2B)

0x172 Altitude Unit Meters Altitude Tenths Meters

0x173 Altitude Hundreds Meters Altitude Tens Meters

Notes: Position Nibbles are BCD, Sign bytes are ASCII

P= PCIl Quad Address (base address of four ascending contiguous bytes)
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3.3.16 Event Time Capture Register
This registeris used to capture the time when an event occurs. The Event may be seleded
to be Extemal, Time Compare Rate Generaor or Rate Synthesizer. The ontime edge of
the event may also be seleded (0x12E hit 2). When a cgpture is made, time from 100s of
nanoseands through yearsis saved and avail able to the hostin padked BCD format. A
flag in the Hardware Status Register (OXFE) sets when the Event Time is avail able. The
time delay from the Event edge and the Event ready hit being set is a maximum of 150 rs.
Only the oldest event timeis stored and will nat change regardlessof another event
occurring. To latch time for a new event. The Event Status flag at locaion OX-E must be
clearal bywriting the Event Clearbit at locaion 0X=8.
The Event can generae aPCl interrupt (see OxF8).
Event Time Capture Register
PCI Offset Bits 74 Bits3-0
0x174P Tens microseconds Unit microseconds
0x175 Unit milliseconds Hundreds microseconds
0x176 Hundreds milliseconds Tens milliseconds
0x177 Tens seconds Unit seconds
ox178P Tens minutes Unit minutes
0x179 Tens hours Unit hours
Ox17A Tens days Unit days
0x17B Lock Status?! Hundreds days
ox17cP Tens years Unit years
0x17D Thousands years Hundreds years
0x17E 100's of nanoseconds Undefined
0x17F Undefined Undefined
Notes: Time and Position Nibbles are BCD, status nibbles are bits
P=PCIl Quad Address (base address of four ascending contiguous bytes)
1: Lock Status
Bit 7: Undefined
Bit 6: Phase Locked to Input Ref (O = Not Locked, 1 = Locked. Indicates that the timing specification is met)
Bit 5: Input Valid (0 = Not Valid, 1 = Valid. Indicates that time is obtained from reference and is correct.)
Bit 4: GPS Lock (0 = Not Locked, 1 = Locked. Indicates all necessary GPS info has been obtained.)
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3.3.17 Satellite Signal Strength Register (560-5908-U only)
This register indicaes the signal levels of the satellit es being used in the timing solution.
Signal strength is provided at locaions 0x198through OxJAF. A maximum of six
satellit es aremonitored and the information for ead satellit e is contained in four
locaions. Thefirstlocaion provides the satellite SV number; the lasttwo locations
contain the satellit e signal strength. The satellitesarein no mrticular order. Satellitesin
this register description areassgned alphabetic designations to indicate that thereis no
relationship between their relative positionin the register and their SV Number. Before
reading satellit e data, the satellit e update status (location 0x1B0) shoud be chedked. If the
locaionis nonzero, the satellit e data shoud na be read. Following aread o the satellite
data, location 0x1B0 shoud be chedked again. If thelocaionis nonzelro, the satellit e data
shoud be discarded andread again when locaion 0x1BO0 is zem. When the flag byte is set,
it indicaes that either the informationis nat available, or it is being updited. The signal
level informationis updated approximately every 10 semnds. Signal levels arenormally
pasitive. If it is zero, then that satellit e has nat yet been aaquired, o is nat currently being
tracked. The signal level is a measure of the signal strength after correlation a
de-spreading. A goodsignal level magnitude is five or more.
Satellite Signal Strength Register

PCI Offset Bits 7-4 Bits 3-0

0x198P Tens SV Number, Satellite A Unit SV Number, Satellite A

0x199 Undefined Undefined

Ox19A tenths signal level, Satellite A hundredths signal level, Satellite A

0x19B Tens signal level, Satellite A Unit signal level, Satellite A

ox1ocP Tens SV Number, Satellite B Unit SV Number, Satellite B

0x19D Undefined Undefined

Ox19E tenths signal level, Satellite B hundredths signal level, Satellite B

Ox19F Tens signal level, Satellite B Unit signal level, Satellite B

ox1A0P Tens SV Number, Satellite C Unit SV Number, Satellite C

Ox1A1 Undefined Undefined

0x1A2 tenths signal level, Satellite C hundredths signal level, Satellite C

0x1A3 Tens signal level, Satellite C Unit signal level, Satellite C

0x1A4P Tens SV Number, Satellite D Unit SV Number, Satellite D

0x1A5 Undefined Undefined

Ox1AA tenths signal level, Satellite D hundredths signal level, Satellite D

Ox1A7 Tens signal level, Satellite D Unit signal level, Satellite D

0x1A8P Tens SV Number, Satellite E Unit SV Number, Satellite E
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Satellite Signal Strength Register

0x1A9 Undefined Undefined

Ox1AA tenths signal level, Satellite E hundredths signal level, Satellite E
O0x1AB Tens signal level, Satellite E Unit signal level, Satellite E
ox1ACP Tens SV Number, Satellite F Unit SV Number, Satellite F
0x1AD Undefined Undefined

Ox1AE tenths signal level, Satellite F hundredths signal level, Satellite F
Ox1AF Tens signal level, Satellite F Unit signal level, Satellite F

Notes: Satellite Number and signal strength nibbles are BCD

P: PCl Quad Address (base address of four ascending contiguous bytes)

3.3.18 Satellite Signal Strength Update Status

This registeris used to indicate when satellit e signal levels arestatic and can be rea.
Satellite Signal Strength Update Status

PCI Offset Bits 7-4 Bits 3-0
ox1BoP Update Status Update Status
0x1B1 Undefined Undefined
0x1B2 Undefined Undefined
0x1B3 Undefined Undefined

Notes: Satellite Number and signal strength nibbles are BCD
P = PCl Quad Address (base address of four ascending contiguous bytes)
1: Update Status

When non-zero, satellite data is being updated and is not valid

3.3.19 IRIG AM AGC Delays

This register reports the Fadory Calibration values obtained for bath IRIG-A and B AM
delays. Values arethe phase compensation applied to ead code. This registeris READ

only.
IRIG AM AGC Delay
PCI Offset Bits 7-0
0x1B4 IRIG-B AM microseconds delay
0x1B5 IRIG-B AM nanoseconds delay
0x1B6 IRIG-A AM microseconds delay
0x1B7 IRIG-A AM nanoseconds delay
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3.3.20 Software Versi on Register

This register reportsthe PQ card softwareversion. This registeris READ only.

Software Versi on Register

PCI Offset Bits 7-0
0x1BC Software Version Major
0x1BD Software Version Minor
0x1BE Software Version Test
0x1BF Unused
3.4 Examples

After amode change, allow 60secndsfor the PCI card to reinitialize before
® chedking thelock status.

3.4.1 Generator Mode

Selecting the Mode

First, seled the Generaor mode. To runthis mode, write the value 0x00to locaion 0x118.
To stop the Time and Rate Generaor outputs write the value 0x08to location 0x118.

Setting Time

Write the current time from msto year(in BCD) to the Preset Time Register locations
0x158to 0x161.Set the preset time bit by (OR)ing the contents of location Ox118with a
0x04.

Status

When in Generaor mode, thereis no status information avail able. If you have requested a
preset time, read location 0x118 When the 0x04 hit is cleareal, the time has been set to the
timein the Preset Time Register. Chedk the BadkgroundTest bits locaed in the diagnastic
register (0x11C) to find a backgroundtest error.

Start/Stop

The Generaor acaimulates time when the Generaor Stop ht of the Configuration
Registeris clear The Generaor stops when this bit is set. This bit is valid orly in
Generaor mode.

Registers Used in Generator Mode

Configuration Register #1: Locaion 0x118
Preset Time Register. Locaions 0x158to 0x161
Diagnostic Register. Locaion Ox11C
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3.4.2

Examples

Synchronized Generator - IRIG AM

This feaure interprets the time by an input AM time code signal and steeis the oscill ator
to thetiming provided bythat signal. The time provided bythe time codeis interpreted as
UTC for use by the cad. The suppated time codes aregiven below.

Procedure

1. Conred the Inpu AM Signal to the time code BNC located onthe PO card panel.

2. Seled the speafic AM time code to interpret. Write the value that corresponds to the
desired time code to locaion 0x119.

Use the foll owing values:
IRIG-B: 0
IRIG-A: 1
3. To seled the Time Code Synchronized Generaor mode, write Ox11to location 0x118.

4. To set the Year, write the current yearin BCD to 0x160(tens and unt) and 0x161
(thousands and hundleds).

5. Set the preset time bit by (OR)ing the contents of location 0x118with a 0x04.

6. When Phase Lock is indicaed, save the DAC setting (optional). Write 0x04to locaion
0x12C.

The EEPROM haslimited write cycles (100,000

Status

To verify the timing status, firstwrite any value to location 0x~C, then chedk the two hits
in the Lock Status nibble locaed at 0x105 d the Software Time Request Register.

Thetwo hits are

Bit 5: Inpu Signal Valid. When set, threeconseautive code frames have been deteded and
agree

Bit 6: Phase Lock. When set, the output signal timing matches the inpu signal timing
+/-3 us

If the preset time has been requested, read 0x118.When the 0x04 ht is cleara, the PO
cad time has been set to the time in the Preset Time Register. Chedk locaion Ox11@ in
the diagnastic register of the BadkgroundTestto determine any errors.

Registers Used in Synchronized Generator mode (IRIG-AM)

Configuration Register #1: Locaions 0x118, 0x119
Preset Time Register (Yearonly):  Locaions 0x160, 0x161
Lock Status Register: Location 0x105
Configuration Register #2 Locaion 0x1ZC (Optional DAC save)
Diagnostic Register. Locaion Ox11C
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3.4.3

Operdion

Synchronized Generator - IRIG DC

This feaure interpretsthe time by an inpu DC time code signal and steeis the oscill ator to
the timing provided by that signal. Use this mode whenever the best avail able timing
sourceis aDC time code signal. Thetime provided bythetime codeis interpreted asUTC
for use by the cad. The suppated Timeaodes aregiven bel ow.

To use RS-422logic levels, inpu DC-shift code at pins 3(+) and 4-) of the 9-pin
conredor. If it is desired to na use 120 olm termination, remove the jumper on JPL. To
use TTL logic levels, conned DC-shift time code to pin 3 d the 9-pin conredor with
jumper JPL OFF. Conred amplitude-moduated time code at the rearpanel BNC labeled
“CODE IN”. Match the impedance of the inpu code using JP2.

Procedure

1. Conred the inpu DC code to the D9 conredor. If theinpu signal is RS422levdl,
conred the paositive to pin 3and regative pinto 4.1f theinpu signal is TTL level,
conred theinpu signal to pin 3and gooundto pin 2.

2. Seled the speafic DC time code to interpret. Write the value that corresponds to the
desired time code to locaion 0x119.

Use the foll owing values:
*|RIG-B 80
*|RIG-A 81
3. To seled the Time Code Synchronized Generaor mode, write Ox11to locaion 0x118.

4. To set the Year, write the current yearin BCD to 0x160(tens and unt) and 0x161
(thousands and hundleds).

5. Set the preset time bit by (OR)ing the contents of location 0x118with a 0x04.

6. When Phase Lock is indicaed, save the DAC setting (optional). Write Ox04to locaion
0x12C.

The EEPROM has limited write cycles (100,000

Status

To chedk the timing status, firstwrite any value to locaion 0xXC, then examine the two
bits in the Lock Status nibblelocaed at 0x105 d the SoftwareTime Request Register. The
two hts are

Bit 5: Inpu Signal Valid. When set, threeconseautive frames have been deteded and
agree

Bit 6: Phase Lock. When set, the output signal timing matches the inpu signal timing
+/-1 s

If the preset time has been requested, read 0x118.When the 0x04 ht is clearal, the PC
card time has been set to the time in the Preset Time Register. Chedk locaion 0x11@ in
the diagnastic register of the BadkgroundTestto determine any errors.
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3.4.4

Examples

Registers Used in Synchronized Generator mode (IRIG DC)

Configuration Register #1: Locaions 0x118, 0x119

Preset Time Register (Yearonly): Locaions 0x160, 0x161

Lock Status Register: Locaion 0x105

Configuration Register #2 Locaion 0x1ZC (Optional DAC save)
Diagnostic Register. Locaion Ox11C

Synchronized Generator — 1 PPS
This feaure steers the oscill ator to the timing provided bytherising edge of a1 PPSinpu
signal.

When this mode s invoked, the card does not support use of an external event for
event time capture.

Procedure
1. Conred the 1PPSinpu signal to the D9 conredor, pin 1.
2. Seled 1PPSSynchronized Generaor mode. Write the value 0x41to locaion 0x118.

3. To set thetime, writelocaions Ox13B through 0x161Set the preset time bit by (OR)ing
the contents of location Ox118with a 0x04.Time shoud be set onthe next occurrence
of the 1 PPSrising edge.

4. When Phase Lock is indicated, save the DAC setting (optional). Write 0x04to locaion
0x12C.

Note that the EEPROM has limited write cycles (100,000.

Status

To verify thetiming status, firstwrite any value to locaion 0x~C, then chedk the two hits
inthe Lock Status nibblelocated at 0x105 d the SoftwareTime Capture Register. Thetwo
bits are

Bit 5: Inpu Signal Valid. When set, the GPSrecaver time has been vali dated.

Bit 6: Phase L ock. When set, the output signal timing matches the inpu signal timing +/-1
microsecnd.

If the preset time has been requested, read 0x118.When the 0x04 bt is cleara, the PO
card time has been set to the time in the Preset Time Register. Chedk location Ox11@ in
the diagnastic register of the BadkgroundTestto determine any errors.
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3.4.5

Operdion

Registers Used in Synchronized Generator mode (1 PPS)

Configuration Register #1: Locaion 0x118

Preset Time Register (Seconds-Year) Locdions 0x193 to 0x161
Lock Status: Locaion 0x105
Configuration Register #2 Locaions 0x12C and Ox1ZE
Diagnostic Register. Locaion Ox11C

Synchronized Generator — GPS (560-5908-U only)

This mode steess and plase locks the on-board oscill ator to the timing provided by a GPS
recaver. The PA card timeis automaticdly set by the time provided bythe GPSrecever.
The 5605908 U recaves transmissons from the NAV STAR Global Positioning Satellit e
system and cerives time that is tracedl e to the National Institute of Standards and
Tedhndogy (NIST). If the GPSrecaverindicates that goodtime is avail able, the cad
transfers GPStime into the generaor time registers. When the PA card is within the
timing spedfications the Locked to GPSflag is set in the Time Register. With satellit es
visible, the card will normally lock within 20 minutes.

The GPSModue assumes a moderae dynamic environment (LAND mode, velocity
<120 knds). The fix modeis AUTO 2-D/3-D andis preferdble for mostland appli caions.

Procedure
1. Sdled GPSmode. Write 0x21to locaion 0x118.

2. When Phase Lock is indicaed, save the DAC setting (optional). Write Ox04to locaion
0x12C.

Note that the EEPROM has limited write cycles (100,000.

Oncethe GPSLock isindicated, verify the year If the reported yearis incorred, use the
Preset Time Register (locaions 0x160and 0x16] to set the year Set the preset time bit by
(OR)ing the contents of locaion 0x118with a 0x04.Note that the preset yeardefines the
the GPSWee Number Epoch.

Status

Threebits areprovided in the Lock Status nibble located at 0x105 ¢ the SoftwareTime
Capture Register. The threebits are

Bit 5: Inpu Signal Valid. When set, threeconseautive PPSsignals have been deteded
wherethe timing matches.

Bit 6: Phase Lock. When set, the PA timing matches the GPSsignal timing
+/1 s

Bit 7: GPSLock. When set, the time includes leg secondinformation and valid pasition.

Two hits areprovided in the Antenna status nibble (locaion OXE) of the SoftwareTime
Capture Registerindicaing antenna operaing status.
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3.4.6

Examples

These are
Bit 4: Antenna Open. When ‘0", an antennais nat deteded.
Bit 5: Antenna Shorted: When ‘0’ the antenna feedline is shorted.

Satellit e Signal Strength is provided at locations 0x198through OxRAF. A maximum of
six satellit es can be tradked, and the information for ead satellit e is contained in four
locaions. Thefirstlocaion provides the satellite SV number; the lasttwo locations
contain the satellit e signal strength.

Prior to reading the satellit e data, the satellit e update status (locaion 0x1B0) shoud be
cheded. If thelocaionis nonzero, the satellit e data shoud na berea. Followingarea
of the satellit e data, location 0x1B0 shoud be chedked again. If the locaionis nonzelo,
the satellit e data shoud be discarded and read again when locaion 0x1BO0 is ze.

Antenna Positionis provided at locaions 0x108- Ox11F. Antenna paosition can beread at
any time. However, because updates can occur at any time, it is recommended that the
positionis read twiceand werified. An example of an antenna pacsitionis provided, nde
that all values areBCD except for the diredion byteswhich areASQlI valuesindicaing
the diredion.

Registers Used in Synchronized Generator mode (GPS-PCI-2U)

Configuration Register #1: Locaion 0x118

Preset Time Register (Year). Locaions O0x160and 0x161
Hardware Status Register. Locaion OXFE

Lock Status Register: Location 0x105

Diagnostic Register. Locaion Ox11C

Antenna Position Register. Location 0x108- 0x117

Satellit e Signal Strength Register.  Locaion 0x198to Ox1AF
Satellit e Signal Status Register. Locaion 0x1BO

Time Capture

Time information and status areavail able viathe PA busin threg 32-bit words. Eath
word contains padked-BCD time values. The user can cgpture the time in two dfferent
ways. The user may write to an addressthat latches the timein a set of registers.
Altemately, an event (seledable to be extemal, rate generdor, rate synthesizeror time
compare)signal will latch thetimein a different set of registers pemitting time tagging o
an event. The event can generae an interrupt to flag its occurrence and the time can then
be read owerthe bus.
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Software Time Capture

This feaure provides the PCl cad’'stime at the time of request The time oltained is the
referancetime adjusted for any loca off set settings (Time Zone). Writing to off set OxFC
will freezethe current time-of-day in the SoftwareTime Registers. They contain packed
BCD data, except for the Status hits.

Application

Rea the softwaretime to aayuire the present time onthe card. Note that the PA cad will
cgpture the softwaretime request at the time of ariival. The PA cad has a maximum 150
ns delay after the request before the time is avail able in the time registers. The PQ cad
has a SoftwareTime Ready hit in the Hardware Status Register (locaion OX¥-E) that may
be used for handshake control for compatibility with existing appli cations.

Procedure

1. Freezethe time (Software Time Capture) by writing any value to location 0XC

2. Red thetime

3. Red locations OxFC through 0x10%o oltain the time from 100s of nanoseconds
throughthousands of yeass.

Event Time Capture

This feaure provides the PCl card’'stime at the time of the event.

Application

The PQA card will cgpturethe event at thetime of arrival. The PA card has a maximum of
150 rs delay afterthe event before the timeis avail able in the time registers. The PCl card
has an Event bit in the Hardware Status Register (locaion OX-E bit 0) that must be used
for handshake control.

Procedure

1. Set the Event Time Capture Control register at location Ox1ZE for the desired event
source The event may be seleded to be Extemal, Rate Generaor, Rate Synthesizer or
Time Compare

2. Set the edgeto be triggered on(rising a falling) using the Event Trigger Edge Control
at location Ox1ZE.

3. Wait for the Event Status bit, or have PA intermupts enabled. Read location OX-E, when
bit 0 (0x01) is set, thetimeis ready to read.

4. Real locaions 0x174through Ox1F to oltain the time from 100s of nanoseands
throughthousands of yeass.

5. Clearthe Event Status Bit by reading locaion 048 and ORingit with 0x01.
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Customer Suppo rt

US Assis tance Center
(United States and Canada, Latin Americaincluding Caribbean, Padfic Rim including
Asia, Australia and New Zedand)

Tel +1 888 367 7966+1 888FOR SYMM) or +1 408 428 7907Worldwide)

Customer Service
For product quaes, service qudes, instal ations, order status and scheduling
7:00am to 500 pn Paafic Time, Monday throughFriday, excluding U.S. Holidays.

Technical Support

For technicd suppat

24 hous aday, 7 days aweek, every day of the year.
suppat@symmetricom.com

For Time Server S uppo rt
suppat@ntp-systemscom

EMEA Assis tance Center
(Europe, Midde Eastand Africa)

Tel +44 (0) 1189 699 799 10+1 408 428 7907Worldwide)

Customer Service
For product quaes, service qudes, instal ations, order status and scheduling
8:00am to 500 pm Greenwich Mean Time, Monday throughFriday, excluding UK Holi-

days.

Technical Suppo rt

For technicd suppat

24 hous aday, 7 days aweek, every day of the year.
emea suppat@symmetricom.com
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DC Timecode Output 5
IRIGBDC 11
Rate Generator 5, 11
Rate Synthesizer 6, 12
Time Compare 11
Time Compare Pulse 6
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SYMMETRICOM TIMING TEST & For more information about the complete range
MEASUREMENT of Quality Timing Products from the
3750 Westwind Blvd. Symmetricom Group of Companies, call

Santa Rosa, California 1-888-367-7966 in the U.S and Canada.

95403 USA
tel: 707-528-1230 or 1-888-367-7966 Or visit our site on the world wide web at
fax: 707-527-6640 http: //www.symme tricom.com

for continuously updated product specifications,

support@ntp-systems.com ¢ )
news and information.

Www.symmetricom.com
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Technology Group

Artisan Technology Group is your source for quality
new and certified-used/pre-owned equipment

SERVICE CENTER REPAIRS WE BUY USED EQUIPMENT
Experienced engineers and technicians on staff Sell your excess, underutilized, and idle used equipment
at our full-service, in-house repair center We also offer credit for buy-backs and trade-ins

www.artisantg.com/WeBuyEquipment ”

lnstra%é«/”‘ REMOTE INSPECTION LOOKING FOR MORE INFORMATION?
Remotely inspect equipment before purchasing with Visit us on the web at www.artisantg.com 7~ for more
our interactive website at www.instraview.com ~ information on price quotations, drivers, technical

specifications, manuals, and documentation

Contact us: (888) 88-SOURCE | sales@artisantg.com | www.artisantg.com



