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� “NTRODUCTION

��� 5SER .OTICES

����� #% .OTICE
0OLA2X�42 RECEIVERS CARRY THE #% MARK AND ARE AS SUCH COMPLIANT WITH THE
���������%# 
 %-# $IRECTIVE AND AMENDMENTS� ��������%# 
 ,OW 6OLTAGE
$IRECTIVE� BOTH AMENDED BY THE #%
MARKING DIRECTIVE ������%#�

7ITH REGARDS TO %-#� THESE DEVICES ARE DECLARED AS CLASS "� SUITABLE FOR
RESIDENTIAL OR BUSINESS ENVIRONMENT�

����� 2/(3�7%%% .OTICE

0OLA2X�42 RECEIVERS ARE COMPLIANT WITH THE LATEST 7%%%�
2O(3 AND 2%!#( DIRECTIVES� &OR MORE INFORMATION SEE
WWW�SEPTENTRIO�COM�EN�ENVIRONMENTAL
COMPLIANCE�

�
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����� 3AFETY INFORMATION

3TATEMENT �� 4HE POWER SUPPLY PROVIDED BY 3EPTENTRIO �IF ANY	 SHOULD NOT
BE REPLACED BY ANOTHER� “F YOU ARE USING THE RECEIVER WITH YOUR OWN POWER
SUPPLY� IT MUST HAVE A DOUBLE ISOLATED CONSTRUCTION AND MUST MATCH THE
SPECI1CATIONS OF THE PROVIDED POWER SUPPLY�

3TATEMENT �� 5LTIMATE DISPOSAL OF THIS PRODUCT SHOULD BE HANDLED
ACCORDING TO ALL NATIONAL LAWS AND REGULATIONS�

3TATEMENT �� 4HE EQUIPMENT AND ALL THE ACCESSORIES INCLUDED WITH THIS
PRODUCT MAY ONLY BE USED ACCORDING TO THE SPECI1CATIONS IN THE DELIVERED
RELEASE NOTE� MANUAL OR OTHER DOCUMENTS DELIVERED WITH THE RECEIVER�

�
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����� 3UPPORT

&OR 1RST
LINE SUPPORT PLEASE CONTACT YOUR 0OLA2X�42 DEALER�

!DDITIONAL DOCUMENTATION CAN BE FOUND IN THE FOLLOWING MANUALS�

� 4HE 0OLA2X�42 2EFERENCE 'UIDE�CONTAINED INSIDE THE &IRMWARE 0ACKAGE ZIP ON
OUR WEBSITE	 INCLUDES INFORMATION ON THE RECEIVER OPERATION� THE FULL LIST OF RECEIVER
COMMANDS AND A DESCRIPTION OF THE FORMAT AND CONTENTS OF ALL 3"& �3EPTENTRIO "INARY
&ORMAT	 BLOCKS�

� 4HE 2X#ONTROL -ANUALCOVERS THE 2X4OOLS SOFTWARE SUITE� INCLUDING 2X#ONTROL AND
2X,OGGER�

4HE 3EPTENTRIO WEBSITE HAS A DEDICATED 3UPPORT SECTION
�HTTP���WWW�SEPTENTRIO�COM�SUPPORT	� WHERE THE 5SER -ANUAL� THE &IRMWARE2EFERENCE
'UIDE AND THE LATEST OZ CIALLY SUPPORTED &IRMWARE VERSION ARE READILY AVAILABLE FOR DOWNLOAD�

&URTHER INFORMATION CAN BE FOUND ON OUR WEBSITE OR BY CONTACTING 3EPTENTRIO�S 4ECHNICAL
3UPPORT DEPARTMENT�

“N CASE THE 0OLA2X�42 DOES NOT BEHAVE AS EXPECTED AND YOU NEED TO CONTACT 3EPTENTRIO�S
4ECHNICAL 3UPPORT DEPARTMENT� YOU SHOULD ATTACH A SHORT 3"& LOG1LE CONTAINING THE SUPPORT
BLOCKS AND A $IAGNOSTIC 2EPORT OF THE RECEIVER �SEE 3ECTION ���	�

HTTP���WWW�SEPTENTRIO�COM

(EADQUARTERS

3EPTENTRIO .6 0HONE� ��� �� ��� ���
'REENHILL #AMPUS &AX� ��� �� ��� ���
“NTERLEUVENLAAN ��I� SALES SEPTENTRIO�COM
���� ,EUVEN�
"ELGIUM

�



� 0OLA2X�42 OVERVIEW

��� (ARDWARE SPECI1CATIONS

����� 0HYSICAL AND %NVIRONMENTAL

3IZE� ��� X ��� X �� MM �LENGTH INCLUDES CONNECTORS	
����� X ���� X ���� IN	

7EIGHT� ��� G
����� LB	

/PERATING TEMPERATURE� 
�� TO ���� # �
�� TO ���� � &	
3TORAGE TEMPERATURE� 
�� TO ���� # �
�� TO ���� � &	

#ERTI1CATION� “0��� 2OH3� #% &## #LASS " 0ART ��

�
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��� 0OLA2X�42 DESIGN

����� &RONT PANEL

4HE FRONT
PANEL LAYOUT OF THE 0OLA2X�42 IS SHOWN IN &IGURE �
�� ! DESCRIPTION OF THE
FRONT
PANEL SOCKETS AS WELL AS THEIR 0“. ASSIGNMENTS CAN BE FOUND IN !PPENDIX !� 4HE CABLES
AVAILABLE FOR USE WITH THE 0OLA2X�42 ARE LISTED IN !PPENDIX $ AND THE ,%$BEHAVIOUR IS
DESCRIBED IN !PPENDIX %�

&IGURE �
�� 0OLA2X�42 FRONT
PANEL LAYOUT

����� 2EAR PANEL

&IGURE �
� SHOWS THE LAYOUT OF THE REAR
PANEL CONNECTORS ON THE 0OLA2X�42� -ORE
INFORMATION ON THESE CONNECTORS CAN BE FOUND IN !PPENDIX "�

&IGURE �
�� 0OLA2X�42 REAR
PANEL LAYOUT

��
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����� 0OWERING THE 2ECEIVER

4HE RECEIVER CAN BE POWERED THROUGH EITHER�

� 4HE 072 CONNECTOR ��
�� 6$#	
� 4HE %THERNET CONNECTOR �0OWER OVER %THERNET 
 0O%� ��
�� 6$#	� 0LEASE NOTE THAT ONLY

MODE !� AS SPECI1ED IN THE �����AF STANDARD� IS SUPPORTED�

“F POWER IS PROVIDED THROUGH BOTH THE %THERNET AND THE 072 CONNECTORS� %THERNET POWER
TAKES PRECEDENCE� 4HIS ALLOWS THE CONNECTION OF A BACK
UP BATTERY TO THE /$5 072
CONNECTOR� 4HE BATTERY WILL ONLY BE USED IN CASE OF AN OUTAGE OF THE POWER OVER %THERNET�

4HE CURRENT POWER SOURCE �072 OR %THERNET CONNECTOR	� AND THE VOLTAGE AT THE 072
CONNECTOR ARE REPORTED IN THEPowerStatus 3"& BOCK�

����� 0OWER "UTTON

7HEN POWER IS INITIALLY APPLIED TO THE 072 OR %THERNET CONNECTOR� OR AFTER A POWER OUTAGE�
THE RECEIVER ALWAYS STARTS UP WITHOUT THE NEED TO PRESS THE POWER BUTTON�

“N CASE THE RECEIVER IS ONLY POWERED THROUGH 0O%� PRESSING THE POWER BUTTON RESETS THE
RECEIVER� !FTER A FEW SECONDS� THE RECEIVER WILL RESTART�

“N CASE THE RECEIVER IS POWERED THROUGH THE 072 CONNECTOR OR THROUGH BOTH 072 AND 0O%�
PRESSING THE POWER BUTTON TURNS THE RECEIVER OŠ� 0RESSING THE BUTTON AGAIN SWITCHES THE
RECEIVER BACK ON�

“N ALL CASES� THE STATE OF THE POWER BUTTON IS NOT RETAINED ACROSS A POWER OUTAGE�“F THE
RECEIVER WAS OŠ BEFORE THE POWER OUTAGE� IT WILL RESTART WHEN POWER IS RESTORED�

����� 7I&I "UTTON

4HE 7I&I BUTTON TOGGLES THE 7I&I MODEM ON AND OŠ�

7HEN THE RECEIVER STARTS UP� 7I&I IS ENABLED OR DISABLED ACCORDING TO THE SETTINGSOF THE
SET7I&I-ODE COMMAND STORED IN THE BOOT CON1GURATION1LE� 7HEN THE RECEIVER IS OPERATING�
PRESSING THE 7I&I BUTTON TURNS 7I&I ON AND OŠ IN TURN� 4HE RED 7I&I ,%$ NEXT TO THE 7I&I
BUTTON LIGHTS WHEN 7I&I IS ENABLED�

����� “NTERNAL MEMORY

4HE 0OLA2X� HAS A �� '" -EMORY FOR INTERNAL DATA LOGGING� $ATA CAN BE LOGGED IN3"&� 2 “.%8�
" “.%8� .-%! OR 24#-
-3- FORMAT AND MAY BE RETRIEVED VIA THE ¡Á7,OGGING¡Á8 MENU OF THE
WEB INTERFACE�

����� %XTERNAL MEMORY

4HE 0OLA2X�42 CAN LOG DATA TO AN EXTERNAL MEMORY DEVICE�

��



� 'ETTING STARTED WITH THE 0OLA2X�42
4HIS SECTION DETAILS HOW TO POWER
UP� CONNECT TO AND COMMUNICATE WITH THE 0OLA2X�42� 4HE
0OLA2X�42 HAS AN ON
BOARD WEB INTERFACE WHICH YOU CAN CONNECT TO IN THREE WAYS� %THERNET�
53" OR 7I&I� 4HE 0OLA2X�42 IS FULLY CON1GURABLE USING THE WEB INTERFACE� 0LEASE NOTE THAT
OLDER VERSIONS OF CERTAIN BROWSERS MAY NOT PROPERLY DISPLAY THE WEB INTERFACE�

��� 0OWERING THE 0OLA2X�42
9OU CAN POWER THE 0OLA2X�42 BY CONNECTING THE POWER ADAPTER THAT IS SUPPLIED AS STANDARD
TO THE FRONT
PANEL POWER SOCKET AS INDICATED IN &IGURE �
�� 4HE RECEIVER WILL START UP
AUTOMATICALLY WITHOUT PRESSING THE POWER BUTTON�

&IGURE �
�� &RONT
PANEL POWER SOCKET

4HE 0OLA2X�42 CAN ALSO BE POWERED OVER %THERNET �0O%	 AS DESCRIBED IN 3ECTION ����� OR BY
SUPPLYING � TO �� 6 VIA 0“. � OF THE OPEN
ENDED POWER CABLE �#",E?072?/%	 AS DETAILED IN
!PPENDIX !���

��� #ONNECTING AN ANTENNA
4HE REAR PANEL OF THE 0OLA2X�42 HAS A 4.# CONNECTOR LABELLED-!“. TO CONNECT A '.33
ANTENNA� #ONNECT AN ANTENNA TO THE 0OLA2X�42 USING AN ANTENNA CABLE AS SHOWN IN
&IGURE �
�� 4HE CONNECTOR CAN PROVIDE �6 $# AND UP TO ��� M! TO POWER AN ANTENNA �SEE
!PPENDIX "�� FOR MORE INFORMATION	�

&IGURE �
�� 2EAR
PANEL ANTENNA CONNECTOR

"EFORE CONNECTING AN ANTENNA� THE ORANGE FRONT
PANEL TRACKING ,%$WILL BE BLINKING FAST
INDICATING THAT THE RECEIVER IS SEARCHING FOR SATELLITES� !FTER CONNECTING AN ANTENNA THAT HAS
A CLEAR VIEW OF THE SKY� THE 0OLA2X�42 WILL START TO TRACK SATELLITES AND THE TRACKING ,%$ WILL

��
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START TO BLINK MORE SLOWLY� 4HE NUMBER OF BLINKS BETWEEN PAUSES INDICATES THE NUMBER OF
SATELLITES BEING TRACKED AS DESCRIBED IN !PPENDIX %�

��� #ONNECTING TO THE 0OLA2X�42 VIA THE 7EB
“NTERFACE

9OU CAN CONNECT TO THE RECEIVER ON ANY DEVICE THAT SUPPORTS A WEB BROWSER USING THE
RECEIVER�S ON
BOARD 7EB“NTERFACE� 4HE CONNECTION CAN BE MADE OVER 53"� %THERNET OR 7I&I�
4HE FOLLOWING SECTIONS DESCRIBE EACH OF THE CONNECTION METHODS�

����� 5SING THE 53" CABLE

#ONNECT THE 53" CABLE �#",E?53"	 TO THE SOCKET LABELLED#/-�
��53" ON THE FRONT PANEL OF
THE 0OLA2X�42 AS INDICATED IN &IGURE �
��

&IGURE �
�� #ONNECTING TO THE FRONT
PANEL 53" SOCKET

4HE 1RST TIME THAT THE 53" CABLE IS CONNECTED TO YOUR PC� YOU MAY BE PROMPTED TO ALLOW
INSTALLATION OF DRIVERS WHICH CAN TAKE SEVERAL MINUTES� 7HEN THE DRIVERS HAVE BEEN INSTALLED�
IT IS RECOMMENDED TO UNPLUG THEN RE
PLUG IN THE 53" CABLE ON YOUR DEVICE TO FULLY ACTIVATE
THE DRIVERS�

“F THE 53" DRIVERS DO NOT INSTALL AUTOMATICALLY� THEY CAN BE INSTALLED MANUALLY BY DOUBLE
CLICKING ON THE EXECUTABLE INSTALLER1LE FOUND IN THE FOLDER�DRIVER� AS SHOWN IN &IGURE �
��

��
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&IGURE �
�� -ANUALLY INSTALLING THE 53" DRIVERS

!GAIN� WHEN THE DRIVERS HAVE BEEN INSTALLED� IT IS RECOMMENDED TO UNPLUG THENRE
PLUG IN THE
53" CABLE ON YOUR DEVICE TO FULLY ACTIVATE THE DRIVERS�

4HE 53" CONNECTION ON THE 0OLA2X�42 FUNCTIONS AS NETWORK ADAPTER AND THE $(#0 SERVER
RUNNING ON THE RECEIVER WILL ALWAYS ASSIGN THE 0OLA2X�42 THE“0 ADDRESS ������������

4O CONNECT TO THE 0OLA2X�42� YOU CAN THEN SIMPLY OPEN A WEB BROWSER USING THE“0 ADDRESS
����������� AS SHOWN IN &IGURE �
��

&IGURE �
�� #ONNECT TO THE 7EB“NTERFACE OF THE 0OLA2X�42 OVER 53" USING THE“0
ADDRESS����������� ON ANY WEB BROWSER

��
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����� /VER 7I&I

4HE 7EB “NTERFACE CAN ALSO BE ACCESSED OVER A 7I&I CONNECTION� 9OU CAN TURN ON THE 7I&I
MODEM OF THE 0OLA2X�42 BY PRESSING1RMLY ON THE 7I&I BUTTON AS SHOWN IN &IGURE �
��

&IGURE �
�� 0RESS1RMLY ON THE FRONT
PANEL 7I&I BUTTON TO TURN ON THE 7I&I MODEM�
7HEN ACTIVE� THE RED 7I&I LED WILL BE LIT�

/N YOUR 0# OR TABLET� SEARCH FOR VISIBLE 7I&I SIGNALS� THE 0OLA2X�42 IDENTI1ES ITSELF AS A
WIRELESS ACCESS POINT NAMED�0OLA2X�42
SERIAL NUMBER�� 4HE SERIAL NUMBER OF THE 0OLA2X�42
CAN BE FOUND ON AN IDENTI1CATION STICKER ON THE RECEIVER HOUSING� 3ELECT AND CONNECT TO THE
0OLA2X�42 AS SHOWN IN &IGURE �
��

&IGURE �
�� 3ELECT THE 0OLA2X�42 FROM THE LIST OF DETECTED WIRELESS SIGNALS AND
CONNECT

��
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7HEN YOUR 0# HAS CONNECTED TO THE 0OLA2X�42 7I&I SIGNAL� YOU CAN OPEN A WEB BROWSER
USING THE“0 ADDRESS������������ AS SHOWN IN &IGURE �
��

&IGURE �
�� #ONNECT TO THE 7EB“NTERFACE OF THE 0OLA2X�42 OVER 7I&I USING THE“0
ADDRESS������������ ON ANY WEB BROWSER

��
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����� 5SING THE %THERNET CABLE

#ONNECT THE %THERNET CABLE �#",E?%4(?-3	 TO THE SOCKET LABELLED%4( ON THE FRONT PANEL OF
THE 0OLA2X�42 AS SHOWN IN &IGURE �
��

&IGURE �
�� #ONNECTING TO THE FRONT
PANEL %THERNET SOCKET

&OR THE MOST STRAIGHTFORWARD SETUP� THE 2*�� SOCKET OF THE %THERNET CABLE SHOULD BE
CONNECTED TO A NETWORK RUNNING A $(#0 SERVER� 4HE“0 ADDRESS ASSIGNED TO THE RECEIVER
WILL BE ASSOCIATED WITH THE HOSTNAME�0OLA2X�42
XXXXXXX�� WHEREXXXXXXXARE THE � DIGITS OF
THE SERIAL NUMBER OF THE '.33 2ECEIVER "OARD �'2"	 INSIDE THE 0OLA2X�42� 4HIS NUMBER CAN
ALSO BE FOUND ON AN IDENTI1CATION STICKER ON THE RECEIVER HOUSING� 9OU CAN THEN MAKE A
CONNECTION TO THE RECEIVER USING THE WEB ADDRESSHTTP���0OLA2X�42
XXXXXXX�

&IGURE �
�� SHOWS A SCREENSHOT OF AN %THERNET CONNECTION TO A 0OLA2X� RECEIVER WITH SERIAL
NUMBER ������� USING �HTTP���POLARX�
�������� ��

&IGURE �
��� #ONNECTING TO THE 7EB“NTERFACE OVER %THERNET

��



� 4HE 0OLA2X�42 FOR TIME AND FREQUENCY
TRANSFER

4HIS CHAPTER DETAILS THE CON1GURATION OF THE 0OLA2X�42 RECEIVER AND THE 2X#ONTROL TOOL FOR
TIMING APPLICATIONS AND #''443 GENERATION�

��� 3ETUP FOR TIMING APPLICATIONS
“N TIME AND FREQUENCY TRANSFER APPLICATIONS� THE RECEIVER IS FED WITH A �� -(ZREFERENCE AND
A 003 SIGNAL ORIGINATING FROM AN EXTERNAL CLOCK� 4HE �� -(Z REFERENCE SIGNAL IS CONNECTED
TO THE 2%&“. CONNECTOR� AND THE 003 SIGNAL IS CONNECTED TO THE 003“. CONNECTOR OF THE
0OLA2X�42� 4HIS HAS THE EŠECT OF ALIGNING THE RECEIVER TIME WITH THE TIME OF THE EXTERNAL
CLOCK� BYPASSING THE RECEIVER�S INTERNAL CLOCK�

“T IS IMPORTANT THAT THE 003 INPUT SIGNAL AND THE �� -(Z 2%&“. REFERENCE ARE GENERATED FROM
THE SAME EXTERNAL CLOCK AND THAT THE 003 INPUT SIGNAL BE ROUGHLY SYNCHRONIZED TO 54# �OŠSET
WITH 54# SHOULD BE SMALLER THAN ��� MILLISECONDS	�“T IS ALSO NECESSARY THAT THE 2%&“. AND
003 “. SIGNALS ARE PRESENT FROM THE START
UP OF THE RECEIVER� 0LUGGING IN A 003 INPUT SIGNAL
WHEN THE RECEIVER IS ALREADY OPERATING WILL LEAD TO ERRONEOUS MEASUREMENTS�

! TYPICAL SETUP IS SHOWN IN &IGURE �
�� 4HE VARIOUS DELAYS INVOLVED INTIME
TRANSFER
APPLICATIONS ARE ALSO INDICATED IN THE1GURE�

&IGURE �
�� 4YPICAL SETUP FOR TIME
TRANSFER APPLICATIONS SHOWING RELEVANT DELAYS

��
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��� #ALIBRATION OF THE DELAY FROM 003 “. TO THE
INTERNAL TIME REFERENCE

4HE RECEIVER SYNCHRONISES ITS OWN INTERNAL TIME REFERENCE �I�E� ITS MEASUREMENT LATCHING	
WITH THE LOW
TO
HIGH TRANSITIONS OF THE REFERENCE TIME SIGNAL AT THE 003“. CONNECTOR� 4HIS
SYNCHRONISATION OCCURS WITH SOME SMALL DELAY� OFTEN REFERRED TO AS�8/ � IN THE LITERATURE �SEE
&IGURE �
�	� “N THE 0OLA2X�42� 8/ CAN TAKE ANY VALUE FROM ��NS TO ��NS DEPENDING ON THE
PHASE RELATIONSHIP BETWEEN THE �� -(Z FREQUENCY REFERENCE AND THE 003 INPUT SIGNAL AT THE
2%&“. AND 003 “. CONNECTORS RESPECTIVELY� 8/ REMAINS CONSTANT WHEN THE RECEIVER IS RESET OR
POWER
CYCLED� BUT CHANGES WHEN THE CABLES FEEDING THE 2%&“. AND�OR THE 003“. CONNECTORS
ARE CHANGED�

8/ CAN EITHER BE LEFT UNCOMPENSATED� OR CAN BE MEASURED AND COMPENSATED FOR BY THE
RECEIVER ITSELF� &OR LEGACY REASONS� THE COMPENSATION IS DISABLED BY DEFAULT�“N NEW
INSTALLATIONS THAT HAVE NOT BEEN CALIBRATED YET� IT IS EASIER TO ENABLE 8/ COMPENSATION� "OTH
OPTIONS ARE DESCRIBED BELOW�

����� 8 / UNCOMPENSATED

4HIS IS THE DEFAULT BEHAVIOUR� 4O VERIFY THAT THE 8/ COMPENSATION IS DISABLED� CHECK THAT�OŠ�
HAS BEEN SELECTED IN THE�003 “N 0ARAMETERS� 1ELD ON THE 4IMING�003 WINDOW OF THE 7EB
“NTERFACE AS SHOWN IN &IGURE �
��

&IGURE �
�� #ON1GURATION TO DISABLE AUTOMATIC 003“. INTERNAL DELAY
COMPENSATION �003“. 0ARAMETERS	 AND TO BRING THE MEASUREMENT LATCHING STROBE

TO THE 003 /54 CONNECTOR �003 /54 0ARAMETERS	

4HE 8/ DELAY IS THE DELAY FROM THE 003“. CONNECTOR TO THE ACTUAL MEASUREMENT LATCHING �SEE
&IGURE �
�	� 4HE MEASUREMENT LATCHING IS AN INTERNAL SIGNAL� BUT ITCAN BE BROUGHT TO THE 003
/54 CONNECTOR SO THAT IT CAN BE MONITORED EXTERNALLY� 4HIS IS DONE BY SELECTING�2X#LOCK� IN
THE�003 /54 0ARAMETERS� 1ELD AS SHOWN IN &IGURE �
��“N THIS CON1GURATION� THE 003 /54
MATERIALIZES THE INTERNAL RECEIVER TIME REFERENCE�

!N EXAMPLE OF A SETUP WHICH CAN BE USED TO MANUALLY DETERMINE THE DELAY BETWEENTHE 003
“. AND THE INTERNAL TIME REFERENCE �8/ 	 IS SHOWN IN &IGURE �
�� &OR THIS CALIBRATION� IT IS NOT
NECESSARY TO CONNECT AN ANTENNA TO THE RECEIVER� &OR THE MOST STRAIGHTFORWARD INTERPRETATION
OF THE RESULTS� CABLES #� AND #� SHOULD HAVE THE SAME LENGTH�

��
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&IGURE �
�� -ANUAL CALIBRATION OF THE 003“. TO INTERNAL REFERENCE DELAY

8/ IS THE TIME DIŠERENCE BETWEEN THE LEADING EDGES OF THE PULSES ON THE“NPUT � AND“NPUT �
PORTS OF THE OSCILLOSCOPE� 4HE OSCILLOSCOPE TRIGGER LEVEL SHOULD BE SET TO �6�

4HE MEASURED 8/ SHOULD BE A VALUE BETWEEN ��NS AND ��NS� 4HE VALUE DEPENDS ON THE
RELATIVE LENGTH OF THE 2%&“. AND 003 “. CABLES� AS SHOWN IN &IGURE �
��

&IGURE �
�� 6ARIATION OF 8/ AS A FUNCTION OF THE RELATIVE CABLE LENGTH

“T IS RECOMMENDED TO AVOID OPERATING THE RECEIVER IN THE GRAY ZONES OF &IGURE �
�� 4HEREFORE�
IF 8/ IS FOUND TO BE LOWER THAN ��NS OR LARGER THAN ��NS� IT IS RECOMMENDED TO CHANGE
THE LENGTH OF THE 2%&“. OR OF THE 003“. CABLE� ! CHANGE OF � METER IN THE CABLE LENGTH
CORRESPONDS TO A CHANGE OF 8/ BY ABOUT �NS� !DDING LENGTH TO THE 2%&“. CABLE INCREASES THE
8/ VALUE� !DDING LENGTH TO THE 003“. CABLE DECREASES THE 8/ VALUE�

����� !UTO
#ALIBRATION AND COMPENSATION OF 8/

4HE 0OLA2X�42 INCORPORATES A CIRCUIT TO CALIBRATE THE 003“. INTERNAL DELAY AND TO COMPENSATE
FOR IT� %NABLING 8/ COMPENSATION CAN BE DONE ON THE 4IMING�003 WINDOW OF THE 7EB
“NTERFACE� AS SHOWN IN &IGURE �
��

��
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&IGURE �
�� 3ELECT�AUTO� IN THE 003“. 0ARAMETERS1ELD TO ENABLE AUTOMATIC 003“.
INTERNAL DELAY COMPENSATION

4O ENSURE THAT THE RECEIVER CONTINUES TO COMPENSATE FOR THE 8/ DELAY FOLLOWING A REBOOT OR
RESET� CLICK�3AVE� ON THE POP
UP THAT APPEARS ON THE WEB PAGE� AS SHOWN IN &IGURE �
��

&IGURE �
�� #LICK�3AVE� ON THE POP
UP TO SAVE THE NEW SETTINGS TO THE BOOT
CON1GURATION

&ROM NOW ON� IF A 003 SIGNAL IS FED INTO THE 003“. CONNECTOR� THE 0OLA2X�42 CALIBRATES THE
8/ DELAY AND ADJUSTS ITS MEASUREMENTS ACCORDINGLY� 4HIS CALIBRATION IS REPEATED AGAIN AFTER
EACH REBOOT OR RESET� 4HE RESULT OF THIS PROCESS IS THAT 8/ CAN BE CONSIDERED ZERO IN TIME
TRANSFER APPLICATIONS� FOR EXAMPLE WHEN GENERATING A #''4431LE�

4HE CALIBRATION TAKES UP TO �� MINUTES �THIS TIME BEING REQUIRED TO ENSURE THAT MOST OF
THE TEMPERATURE TRANSIENTS HAVE VANISHED	 DURING WHICH TIME THE 8/ ESTIMATION GRADUALLY
IMPROVES TO REACH A1NAL ACCURACY OF ��� PS� $URING CALIBRATION� THE X003 OUTPUT SIGNAL
IS UNAVAILABLE� BUT ALL OTHER RECEIVER FUNCTIONS WORK NORMALLY� 4HE 003?“.?#!, BIT OF THE
RxState 1ELD OF THEReceiverStatus 3"& BLOCK IS SET TO INDICATE THAT CALIBRATION IS
ONGOING� 7HEN CALIBRATION IS COMPLETE� THE RECEIVER OUTPUTS A MESSAGE WITH THE RESULTOF
THE CALIBRATION�“T CAN BE VIEWED IN THE�2ECEIVER -ESSAGES� WINDOW SUCH AS IS SHOWN IN
&IGURE �
��

&IGURE �
�� #ALIBRATE COMPLETE MESSAGE

��
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��� 003 “. MONITORING
"Y DEFAULT� THE RECEIVER USES THE 003“. SIGNAL ONLY AT STARTUP FOR INITIAL SYNCHRONIZATION AND
DELAY CALIBRATION� $URING OPERATION� 003“. IS IGNORED AND THE RECEIVER TIME IS KEPT IN SYNC
BY COUNTING THE CYCLES OF THE �� -(Z 2%&“. REFERENCE�“T IS ASSUMED THAT THE PHASE OF 003
“. REMAINS CONSTANT WITH RESPECT TO THE �� -(Z REFERENCE� OR IN OTHER WORDS� THAT THEREARE
EXACTLY �� MILLIONS OF CYCLES OF THE �� -(Z REFERENCE BETWEEN EACH 003“. PULSE�

“N SOME CASES� THIS ASSUMPTION IS NOT VALID� FOR EXAMPLE WHEN THE 003“. PHASE CAN JUMP
INDEPENDENTLY OF THE �� -(Z REFERENCE� 4HE RECEIVER CAN DETECT SUCH 003“. PHASE CHANGES
AND RESET AND RESYNCHRONIZE WHEN THEY OCCUR�“F AUTO
CALIBRATION OF THE 8/ DELAY IS ENABLED
�SEE SECTION �����	� THE NEW DELAY IS MEASURED�

4O ENABLE 003“. MONITORING� OPEN THE 4IMING�003 PAGE OF THE 7EB“NTERFACE AND SELECT�ON�
IN THE 003“. -ONITOR SECTION� AS SHOWN BELOW�

&IGURE �
�� %NABLING 003“. MONITORING AND RESET IN CASE OF A 003“. PHASE CHANGE

.OTE THAT THE THE 003“. JUMP DETECTION THRESHOLD IS SET TO ABOUT ONE NANOSECOND�

��
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��� (OW TO LOG #''443 1LES
#''443 IS A DATA FORMAT FOR ACCURATE TRANSFER OF TIME AND FREQUENCY USING '.33RECEIVERS�
4HE 0OLA2X�42 SUPPORTS #''443 VERSION 6�%� !S OF1RMWARE VERSION ���� THE 0OLA2X�42
RECEIVER CAN AUTONOMOUSLY LOG #''4431LES ON ITS INTERNAL DISK AND &40 THEM TO A REMOTE
SERVER AT THE END OF EACH DAY� 4HE DIŠERENT CONSTELLATIONS �'03� ',/.!33� 'ALILEO AND
"EI$OU	 ARE LOGGED IN SEPARATE #''4431LES�

4HIS SECTION EXPLAINS HOW TO CON1GURE #''443 LOGGING USING THE RECEIVER�S 7EB “NTERFACE�
"EFORE STARTING� MAKE SURE THAT THE 0OLA2X�42 IS SYNCHRONISED TO YOUR EXTERNAL CLOCK� 4HE
SET
UP IS DESCRIBED IN 3ECTION ����“F THE 2%&“. AND THE 003“. SIGNALS ARE PROPERLY CONNECTED
AND RECOGNISED BY THE RECEIVER� THE 7EB“NTERFACE WILL REPORT THE�%XT&REQ�%XT4IME� STATUS
NEXT TO THE CLOCK ICON� CON1RMING THAT THE RECEIVER IS NOW USING THE EXTERNAL FREQUENCY AND
TIME SOURCES�

&IGURE �
�� 4HE�%XT&REQ�%XT4IME� STATUS

����� #ON1GURING THE #''443 PARAMETERS

'O TO THE 4IMING�#''443 PAGE OF THE 7EB“NTERFACE TO ENTER ALL THE PARAMETERS THAT THE
RECEIVER WILL NEED TO GENERATE #''4431LES� 4HE PAGE IS SPLIT IN THREE TABS�

5NDER THE�!NTENNA 0HASE #ENTER #OORDINATES� TAB� ENTER THE 8� 9� : COORDINATES OF THE
ANTENNA PHASE CENTER� 4HESE ARE THE COORDINATES THAT WILL APPEAR IN THE HEADER OFTHE
#''443 1LES� AND THAT THE RECEIVER WILL USE FOR ITS #''443 COMPUTATIONS� "Y DEFAULT� THE
SAME COORDINATES ARE USED FOR ALL CONSTELLATIONS� BUT IT IS ALSO POSSIBLE TOENTER A DIŠERENT
SET OF COORDINATES FOR '03� ',/.!33� 'ALILEO AND "EI$OU� IN CASE THE PHASE CENTERS WOULD
SIGNI1CANTLY DIŠER BETWEEN THEM�

&IGURE �
��� #OORDINATES OF THE ANTENNA PHASE CENTER

5NDER THE�0ARAMETERS� TAB� ENTER ALL THE INFORMATION THAT WILL BE PUT IN THE #''443 HEADER
OR BE USED TO GENERATE THE #''4431LE NAME� 4HE ELEVATION MASK USED FOR THE #''443
GENERATION CAN ALSO BE SET�

��
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&IGURE �
��� ,ABORATORY AND TIME CALIBRATION INFORMATION

&INALLY� UNDER THE�$ELAYS� TAB� ENTER ALL THE DELAYS APPLICABLE TO TIME TRANSFER�

&IGURE �
��� 4IME TRANSFER DELAYS

“.4$,9 � 8 3�8 2 IS THE COMBINED ANTENNA AND RECEIVER 2& DELAYS� 4HEY ARE USUALLY
DETERMINED BY COMPARISON WITH A CALIBRATED REFERENCE RECEIVER FROM "“0-� &OR

��
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TIMING LABS CONTRIBUTING TO 4!“� " “0- HAVE A SET OF TRAVELLING REFERENCE RECEIVERS FOR
THIS PURPOSE �HTTP���WWW�BIPM�ORG�JSP�EN�4IME#ALIBRATIONS�JSP	� ! SECOND� ABSOLUTE
METHOD FOR DETERMINING THESE DELAYS INVOLVES THE USE OF A CALIBRATED '03 SIMULATOR�

#!"$,9 � 8 # IS THE DELAY IN THE ANTENNA CABLE� WHICH MUST BE MEASURED USING APPROPRIATE
EQUIPMENT�

2%&$,9 � 8 0 �8 / IS THE DELAY BETWEEN THE EXTERNAL REFERENCE �THE 003 FROM THE EXTERNAL
CLOCK	 AND THE RECEIVER INTERNAL TIME REFERENCE� 2EFERRING TO &IGURE �
��� THIS IS THE
DELAY BETWEEN ! AND " IF 8/ COMPENSATION IS DISABLED AND THE 003 /54 IS CON1GURED
IN�2X#LOCK� MODE �SEE SECTION �����	� OR THE DELAY BETWEEN ! AND # IF 8/ COMPENSATION
IS ENABLED �I�E� IT IS ONLY THE 003 CABLE DELAY 80 IN THAT CASE� 8/ BEING ZERO AS EXPLAINED
IN SECTION �����	�

&IGURE �
��� 4HE REFERENCE DELAY �80 �8 / 	 CORRESPONDS TO THE !
" DELAY IF 8/

COMPENSATION IS DISABLED� AND TO THE !
# DELAY IF IT IS ENABLED

“N THE EXAMPLE ILLUSTRATED IN &IGURE �
��� THE COMPENSATION OF 003“. DELAY IS ENABLED �SEE
�AUTO� IN THE 003“. 0ARAMETERS TAB	� 4HIS MEANS THAT THE 2%&$,9 ONLY CONTAINS THE DELAY IN
THE CABLE FROM THE CLOCK TO THE 003“. CONNECTOR� AS 8/ IS ZERO�

!FTER ENTERING ALL INFORMATION UNDER THE THREE TABS� CLICK THE ORANGE�/K �BUTTON AT THE BOTTOM
OF THE PAGE� 4O ENSURE THAT ALL #''443 PARAMETERS ARE KEPT AFTER A POWER CYCLE� CLICK�3AVE�
ON THE POP
UP THAT APPEARS IN THE BOTTOM RIGHT CORNER �SEE &IGURE �
�	�

����� #ON1GURING THE #''443 LOGGING AND &40 PUSH

!FTER HAVING CON1GURED THE #''443 PARAMETERS AS EXPLAINED IN SECTION ������ IT IS TIME TO
DE1NE WHERE TO LOG THE #''4431LES AND WHERE TO &40 PUSH THEM AT THE END OF EACH 54#
DAY�

#''443 LOGGING CON1GURATION IS DONE IN THE ,OGGING�,OG 3ESSIONS PAGE OF THE 7EB“NTERFACE�

��
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&IGURE �
��� /VERVIEW OF THE LOG SESSIONS

4HE RECEIVER SUPPORTS EIGHT DIŠERENT LOG SESSIONS �,/'� TO ,/'�	� “N THE EXAMPLE ABOVE�
,/'� IS ALREADY CON1GURED� BUT THE OTHER SESSIONS ARE STILL UNUSED� #''4431LES CAN BE
LOGGED IN ANY LOG SESSION� INCLUDING THOSE THAT ARE ALREADY LOGGING OTHER FORMATS �SUCH AS
2“.%8	� (ERE� WE WILL FOR EXAMPLE DECIDE TO LOG #''4431LES IN THE SECOND LOG SESSION �,/'�	�
#LICKING THE�CREATE� BUTTON FOR ,/'� BRINGS YOU TO THE�%DIT 3ESSION� PAGE�

&IGURE �
��� #ON1GURATION OF A LOG SESSION

“T IS POSSIBLE TO GIVE A NAME TO THE LOG SESSION OR TO LEAVE THE NAME EMPTY �AS SHOWN ABOVE	�
“T IS ALSO POSSIBLE TO TELL THE RECEIVER TO DELETE1LES AFTER A PRESCRIBED DURATION�“N THE EXAMPLE
SHOWN ABOVE� THE ,/'� SESSION IS CON1GURED TO KEEP1LES FOR ��� DAYS�

,OG SESSIONS CAN LOG MANY DIŠERENT1LE FORMATS� EACH OF THEM BEING CON1GURED IN THEIR
RESPECTIVE TAB� #LICK THE�#''443 � TAB TO OPEN THE #''443 LOGGING TAB� AND THEN CLICK
�#ON1GURE #''443 LOGGING��

��
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&IGURE �
��� #ON1GURATION OF THE #''443 LOGGING

“N THE�%DIT #''443 ,OGGING� PAGE� YOU CAN SPECIFY WHICH #''4431LE TYPES �'03� ',/.!33�
'ALILEO AND "EI$OU	 NEED TO BE LOGGED IN THIS LOG SESSION�“N THE EXAMPLE SHOWN� THE FOUR
#''443 TYPES ARE ENABLED� %ACH CONSTELLATION IS LOGGED IN A DIŠERENT1LE� AS PER #''443
6�% CONVENTION� #LICKING�/K � BRINGS YOU BACK TO THE SESSION OVERVIEW PAGE� WHERE IT IS NOW
POSSIBLE TO CON1GURE THE &40 SERVER TO WHICH THE #''4431LES NEED TO BE &40
PUSHED �IF
APPLICABLE	�

&IGURE �
��� #ON1GURATION OF THE #''443 &40 PUSH

4HE�4EST� BUTTON ALLOWS TO TEST THAT THE SPECI1ED FOLDER OF THE &40 SERVER CAN BE WRITTEN TO�

#LICK�/K � WHEN READY� AND THEN�3AVE� ON THE POP
UP THAT APPEARS ON THE WEB PAGE�

����� $OWNLOADING THE #''443 1LES

4HE #''443 1LES ARE LOGGED IN DAILY FOLDERS IN THE LOG SESSION�S	 CON1GURED IN SECTION ������
4HE DAILY FOLDERS ARE OF THE FORMyyddd WITHdd THE �
DIGIT YEAR� ANDddd THE DAY OF YEAR�

��
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.OTE THAT IT CAN TAKE UP TO �� MINUTES BETWEEN ENABLING #''443 LOGGING AND ACTUALLY SEEING
THE #''443 1LE ON THE DISK� 4HIS IS BECAUSE #''443 DATA ARE GENERATED AT A VERY LOW RATE
�TYPICALLY EVERY �� MINUTES	�

!T ANY TIME� IT IS POSSIBLE TO DOWNLOAD THE CURRENT #''4431LES �THE ONES FROM THE CURRENT
DAY	� OR THE PREVIOUS1LES� 4HERE ARE MANY WAYS TO DO THIS� AS EXPLAINED IN THE�$OWNLOAD
,OG &ILES FROM THE 2ECEIVER� SECTION OF THE 2EFERENCE 'UIDE� &OR EXAMPLE� THIS CAN BE DONE
THROUGH THE ,OGGING�$ISK #ONTENTS MENU OF THE 7EB“NTERFACE�

&IGURE �
��� $ISK #ONTENTS

4HE #:� %:� ': AND 2: 1LES CORRESPOND TO THE "EI$OU� 'ALILEO� '03 AND ',/.!33
CONSTELLATIONS RESPECTIVELY� 4HE��! � SUZ X AT THE END OF A1LE NAME INDICATES THAT THIS1LE
IS CURRENTLY BEING WRITTEN TO� 4HIS SUZ X IS REMOVED WHEN THE1LE IS COMPLETE� #LICK ON THE
DOWNLOAD ICONNEXT TO A1LE TO DOWNLOAD IT�

4HE�$ISK 5SAGE� PANEL AT THE TOP OF THE PAGE INDICATES WHICH DATA FORMAT HAS BEEN LOGGED
IN THE LAST SECOND�“N THE ABOVE EXAMPLE�� ,OGGING 2“.%8 � MEANS THAT 2“.%8 DATA HAS BEEN
LOGGED IN THE LAST SECOND� !S DATA ARE ADDED TO THE #''4431LE ONLY EVERY �� MINUTES� IT IS
NORMAL NOT TO SEE�,OGGING #''443 � IN THE�$ISK 5SAGE� PANEL�

��
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��� 'ENERATING #''443 1LES USING 2X#ONTROL
&OR COMPLETENESS� THIS SECTION SHORTLY EXPLAINS HOW TO GENERATE #''4431LES USING THE
2X#ONTROL PROGRAM� 4HIS PROCEDURE IS PRIMARILY RELEVANT TO 0OLA2X�42RECEIVERS RUNNING
1RMWARE VERSION ��� OR EARLIER� !S OF VERSION ���� THE 0OLA2X�42 SUPPORTS INTERNAL #''443
LOGGING AND IT IS RECOMMENDED �AND EASIER	 TO CON1GURE #''443 LOGGING THROUGH THE 7EB
“NTERFACE AS EXPLAINED IN SECTION ����

#''443 GENERATION WITH 2X#ONTROL INVOLVES LOGGING 3"&1LES ON THE 2X#ONTROL COMPUTER AND
THEN CONVERTING THEM TO #''443� 4O START� SELECT,OGGINGTHEN2X#ONTROL ,OGGING���IN THE
MAIN WINDOW OF 2X#ONTROL� AS SHOWN IN &IGURE �
��� 4HIS WILL OPEN UP 2X#ONTROL ,OGGER
WHERE ALL THE NECESSARY SETTINGS CAN BE MADE�

&IGURE �
��� 5SING 2X#ONTROL TO LOG THE 3"& DATA NEEDED FOR #''4431LE
GENERATION

“N THE3"& TAB� CHECK THE2INEXBOX AS SHOWN� 4HIS WILL AUTOMATICALLY SELECT ALL THE 3"& BLOCKS
NEEDED FOR #''443 GENERATION�

��
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“N THE&ILE .AMING TAB� YOU CAN SELECT THE SIZE AND NAMING CONVENTION FOR 3"&1LES� 4HE
SELECTED VALUE OF�“'3 �� HOURS �MEANS THAT �� HR 3"&1LES WILL BE LOGGED AND NAMED ACCORDING
TO“'3 NAMING CONVENTION� 4HIS IS THE RECOMMENDED SETTINGS TO GENERATE DAILY #''4431LES�

“N THE0OST 0ROCESSINGTAB YOU CAN DE1NE WHAT YOU WANT TO HAPPEN TO THE 3"&1LE AS
&IGURE �
�� SHOWS� #LICK ON!DD TO DE1NE A NEW CONVERSION AND THEN SELECT#''443
#ONVERSIONFROM THE DROP
DOWN LIST AS SHOWN�

&IGURE �
��� %NTERING THE #''4431LE PARAMETERS

4HE #''443 0ARAMETERS WINDOW CONTAINS ALL THE PARAMETERS NEEDED TO GENERATE THE
#''443 1LES� -OST PARAMETERS ARE IDENTICAL TO THOSE DE1NED IN SECTION ������ ! NOTEWORTHY
DIŠERENCE BETWEEN THE #''443 CON1GURATION THROUGH THE 7EB“NTERFACE AND THROUGH
2X#ONTROL IS THE HANDLING OF THE ANTENNA COORDINATES�“N THE 7EB“NTERFACE �SEE &IGURE �
��	�
YOU MUST PROVIDE THE PHASE CENTER COORDINATES DIRECTLY� 7ITH 2X#ONTROL� YOU MUST SPECIFY THE
ANTENNA REFERENCE POINT �!20	 OR JUST USE THE !20 POSITION FROM THE 3"&1LE� AND ALSO PROVIDE
THE PHASE CENTER OŠSETS FOR THE DIŠERENT FREQUENCY BANDS� 2X#ONTROL WILL THEN COMPUTE THE
CORRESPONDING PHASE CENTER COORDINATES TO PUT IN THE #''4431LE HEADER�

��



� 2EFERENCE STATION OPERATION

��� (OW TO CON1GURE THE 0OLA2X�42 AS AN 24+
BASE STATION

4HE 0OLA2X�42 CAN BE CON1GURED TO WORK AS A BASE STATION AND PROVIDE DIŠERENTIAL
CORRECTION DATA TO ONE OR MORE ROVER RECEIVERS� 4HE STEPS BELOW DESCRIBE HOW TO CON1GURE
THE POSITION OF THE REFERENCE STATION AND OUTPUT DIŠERENTIAL CORRECTIONS OVER AN %THERNET
CONNECTION� #ONNECTING TO THE 0OLA2X�42 OVER %THERNET IS DESCRIBED IN 3ECTION ������

3TEP �� #ON1GURING THE 0OLA2X�42 BASE STATION POSITION

3ET THE POSITION AS STATIC

4O WORK AS A BASE STATION� THE POSITION OF THE 0OLA2X�42 SHOULD BE SET TO STATIC�“F NOT� THE
0OLA2X�42 WILL STILL WORK AS A BASE STATION HOWEVER THE POSITION OF THE ROVER MAY SHOW MORE
VARIATION� 4HE�3TATIC� POSITION MODE CAN BE SELECTED IN THE�0OSITION� WINDOW OF THE�3TATION�
MENU AS SHOWN IN &IGURE �
��

&IGURE �
�� 3ETTING THE 0OLA2X�42 BASE STATION POSITION TO STATIC

3ET THE CORRECT POSITION

!N ACCURATE POSITION OF THE ANTENNA THAT IS CONNECTED TO THE 0OLA2X�42 SHOULD ALSO BE
SET� 4HE DEFAULT SETTING OF�AUTO� CAN BE USED FOR DEMONSTRATIONS HOWEVER� FOR MOST OTHER
PURPOSES� A PROPERLY SURVEYED POSITION IS ADVISABLE�“N THE EXAMPLE SHOWN IN &IGURE �
��
THE POSITION STORED UNDER�'EODETIC�� IS USED� 4HE ANTENNA POSITION CAN BE ENTERED IN EITHER
'EODETIC OR #ARTESIAN COORDINATES�

3ELECT THE $ATUM OF THE ANTENNA POSITION

“N THE$ATUM 1ELD� YOU CAN SELECT THE DATUM TO WHICH THE ANTENNA COORDINATES REFER�
4HE SELECTED VALUE IS STORED IN THEDatum 1ELD OF POSITION
RELATED 3"& BLOCKS �E�G�
PVTCartesian 	 AND ALSO IN ANY OUTPUT DIŠERENTIAL CORRECTIONS� 0LEASE NOTE THAT THE$ATUM
SETTING DOES NOT APPLY ANY DATUM TRANSFORMATION TO THE ANTENNA POSITION COORDINATES�

��
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&IGURE �
�� 3ETTING THE STATIC POSITION OF THE REFERENCE STATION ANTENNA

#LICK ON�/K � TO APPLY THE NEW SETTINGS

3TEP �� #ON1GURE OUTPUT OF CORRECTION DATA OVER %THERNET

/UTPUT OF DIŠERENTIAL CORRECTIONS CAN BE CON1GURED IN THE#ORRECTIONS /UTPUTWINDOW AS
&IGURE �
� SHOWS� #LICK ON.EW 24#-� OUTPUT TO START THE SEQUENCE OF CON1GURATION STEPS�

24#-V� IS THE MOST COMPACT AND ROBUST DIŠERENTIAL CORRECTION FORMAT AND IT IS
RECOMMENDED TO USE THIS FORMAT WHERE POSSIBLE�

3ELECT THE %THERNET PORT YOU WISH TO USE AVOIDING THE COMMANDS PORT ������	�THE WEBSERVER
PORT ���	� THE &40 PORT ���	 AS WELL AS THE DEFAULT .42“0 PORT �����	 AND THE .40 PORT ����	�
4HE EXAMPLE SHOWN IN &IGURE �
� USES PORT ������

4HE MESSAGES NECESSARY FOR 24+ AND $'.33 ARE SELECTED BY DEFAULT� ! SUMMARY OF OTHER
24+ MESSAGES CAN BE FOUND IN THE�0OLA2X�42 2EFERENCE 'UIDE��

��
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&IGURE �
�� #LICK.EW 24#-� OUTPUT TO START THE CON1GURATION STEPS TO OUTPUT
DIŠERENTIAL CORRECTIONS OVER %THERNET

3TEP �� 6ERIFYING THE CON1GURATION

(AVING CON1GURED THE SETTINGS AND CLICKED�/K � TO APPLY THEM� YOU CAN NOW CONNECT TO THE
CON1GURED %THERNET PORT OF THE 0OLA2X�42 USING A TERMINAL EMULATOR TOOL SUCH AS $ATA ,INK
 �
4HE %THERNET“0 ADDRESS YOU NEED CAN BE FOUND IN THE INFORMATION BAR AT THE TOP OF THE WEB
INTERFACE�“N THE EXAMPLE SHOWN IN &IGURE �
�� THE“0 ADDRESS IS� ����������������

&IGURE �
�� 4HE“0 ADDRESS OF THE 0OLA2X�42 CAN BE FOUND ON THE INFORMATION BAR


 $ATA ,INK IS PART OF 3EPTENTRIO�S 2X4OOLS SUITE OF '5“ 4OOLS SUPPLIED WITH THE 0OLA2X�42

��
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4HIS“0 ADDRESS AND THE PORT NUMBER ����� CAN THEN BE USED TO CON1GURE A $ATA ,INK
CONNECTION AS SHOWN IN &IGURE �
��

&IGURE �
�� #ON1GURE THE $ATA ,INK TERMINAL EMULATOR TOOL TO CONNECT TO THE
0OLA2X�42 %THERNET PORT OVER WHICH DIŠERENTIAL CORRECTIONS HAVE BEEN CON1GURED

7HEN CONNECTED TO THE OUTPUT CORRECTION STREAM� CLICK ON THE�3HOW $ATA� BUTTON ON $ATA
,INK AND YOU SHOULD SEE OUTPUT SIMILAR TO THAT SHOWN IN &IGURE �
��

&IGURE �
�� 4HE 24#-V� DI ŠERENTIAL CORRECTION STREAM OUTPUT FROM THE“03�
%THERNET CONNECTION OF THE 0OLA2X�42

��
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7HEN A CONNECTION TO THE CON1GURED %THERNET PORT HAS BEEN ESTABLISHED� IN THIS EXAMPLE
USING $ATA ,INK� THE�$ATA 3TREAMS� 1ELD ON THE #ORRECTIONS /UTPUT WINDOW SHOULD NOW
SHOW THE ACTIVE BLUE CONNECTION SHOWN IN &IGURE �
� AND THE CORRECTIONS OUTPUT ICON IN THE
INFORMATION PANEL SHOULD APPEAR ACTIVE�

&IGURE �
�� 7EB “NTERFACE SHOWING DIŠERENTIAL CORRECTIONS OUTPUT OVER AN
%THERNET CONNECTION

��
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��� #ON1GURING THE 0OLA2X�42 .42“0 #ASTER
4HE 0OLA2X�42 INCLUDES A BUILT
IN .42“0 #ASTER THAT MAKES CORRECTION DATA FROM THE
0OLA2X�42 AVAILABLE TO UP TO �� .42“0 CLIENTS �OR ROVERS	 OVER THE INTERNET� 4HE CASTER
SUPPORTS UP TO THREE MOUNT POINTS AND CAN ALSO BROADCAST CORRECTION DATA FROM AREMOTE
.42 “0 SERVER�

!LL SETTINGS RELATING TO THE 0OLA2X�42 .42“0 #ASTER CAN BE CON1GURED ON THE .42“0 #ASTER
WINDOW OF THE 7EB“NTERFACE SHOWN IN &IGURE �
��

&IGURE �
�� 4HE .42 “0 #ASTER CON1GURATION WINDOW OF THE 7EB“NTERFACE

3TEP �� $E1NE A NEW MOUNT POINT

“N THE .42“0 #ASTER WINDOW� CLICK ON�3ETTINGS��

“N THE 'ENERAL 3ETTINGS1ELD� ENABLE THE .42“0 #ASTER AND SELECT THE“0 PORT OVER WHICH YOU
WISH TO SEND CORRECTION DATA� THE DEFAULT PORT IS �����

#LICK ON� .EW MOUNT POINT� AS INDICATED IN &IGURE �
�� 3ELECT�9ES� TO ENABLE THE MOUNT
POINT AND GIVE IT A NAME� 4HIS IS THE NAME THAT WILL APPEAR IN THE CASTER SOURCE TABLE� 5P TO
� MOUNT POINTS CAN BE DE1NED EACH WITH A DIŠERENT NAME� 9OU CAN ALSO SELECT THE TYPE OF
#LIENT AUTHENTICATIONFOR THE MOUNT POINT�NONE
 ANY CLIENT CAN CONNECT WITHOUT LOGGING
IN OR�BASIC
 CLIENTS HAVE TO LOGIN WITH A USERNAME AND PASSWORD�

4O SELECT A CORRECTION STREAM FROM THE .42“0 SERVER OF THE 0OLA2X�42� SELECT�.O � IN THE�!LLOW
EXTERNAL SERVER� 1ELD
 �

#LICK ON THE�,OCAL 3ERVER ���� BUTTON TO ENABLE THE LOCAL .42“0 SERVER OF THE 0OLA2X�42 AND
TO SELECT THE INDIVIDUAL MESSAGES YOU WANT TO BROADCAST� "Y DEFAULT� CORRECTION MESSAGES
NECESSARY FOR 24+ ARE PRE
SELECTED� #LICK�/K � TO APPLY THE SETTINGS�


 "Y SETTING�!LLOW EXTERNAL SERVER� TO�9ES� THE MOUNT POINT CAN RECEIVE A STREAM FROM A REMOTE .42“0 SERVER

��
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&IGURE �
�� 4HE CON1GURATION SEQUENCE FOR DE1NING A NEW MOUNT POINT

3TEP �� $E1NE A NEW USER

“F YOU SELECTED�BASIC� CLIENT AUTHENTICATION WHEN CON1GURING THE MOUNT POINT IN THE PREVIOUS
STEP� YOU WILL NEED TO DE1NE AT LEAST ONE USER� 4HE USER NAME AND PASSWORD ARE THE
CREDENTIALS NEEDED FOR THE .42“0 CLIENT �ROVER	 TO ACCESS THE CORRECTION STREAM�

“N THE�#LIENT 5SERS� SECTION� CLICK ON� .EW 5SER� AS SHOWN IN &IGURE �
��� %NTER A 5SER
.AME AND 0ASSWORD FOR THE USER AND SELECT THE MOUNT POINTS THAT THEY WILL HAVE ACCESS TO�
5P TO �� .42 “0 CLIENTS CAN LOG IN AS A PARTICULAR USER� #LICK�/K � TO APPLY THE SETTINGS�

&IGURE �
��� #ON1GURING THE LOGIN CREDENTIALS FOR A USER

��
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3TEP �� “S THE .42“0 #ASTER WORKING�

“N THE�3TATUS� TAB OF THE .42“0 #ASTER WINDOW� YOU CAN SEE A SUMMARY OF THE .42“0 #ASTER
TO MAKE SURE THAT IT HAS BEEN PROPERLY CON1GURED�“N THE EXAMPLE SHOWN IN &IGURE �
��� TWO
ROVER CLIENTS ARE CONNECTED TO THE MOUNT POINT NAMED�,EUVEN� AS USER�-ILDRED��

“F THE CLIENT ROVER RECEIVERS ARE CON1GURED TO SEND A ''! MESSAGE TO THE CASTER �AS WAS THE
CASE IN &IGURE �
��	� THEN THEIR POSITION WILL ALSO BE VISIBLE�

&IGURE �
��� #ONNECTING AS A CLIENT TO THE 0OLA2X�42 .42“0 #ASTER

/N THE .42“0 #LIENT SIDE

2OVER RECEIVERS CAN CONNECT TO THE .42“0 #ASTER BY ENTERING ITS“0 ADDRESS AND 0ORT AS SHOWN
IN &IGURE �
��� !FTER CLICKING�/K �� THE MOUNT POINT SOURCE TABLE WILL BE1LLED AND A MOUNT
POINT CAN BE SELECTED� 4HE USER NAME AND PASSWORD CAN THEN BE ENTERED AND WITHIN A FEW
SECONDS� THE ROVER RECEIVER SHOULD REPORT AN 24+1XED POSITION�

&IGURE �
��� #ONNECTING AS A CLIENT TO THE 0OLA2X�42 .42“0 #ASTER

��



���� (/7 4/ /54054 ! 003 �05,3%
0%2
3%#/.$	 3 “'.!,

��� (OW TO OUTPUT A 003 �0ULSE
PER
3ECOND	
SIGNAL

4HE 0OLA2X�42 CAN OUTPUT A 003 �0ULSE
PER
3ECOND	 SIGNAL THAT CAN BE USED FOR EXAMPLE� TO
SYNCHRONIZE A SECONDARY DEVICE TO 54# TIME�

3TEP �� #ONNECT A CABLE WITH A ".# CONNECTOR

#ONNECT A CABLE WITH A ".# CONNECTOR TO THE REAR
PANEL CONNECTOR LABELLED�003 /54 � AND
INDICATED IN &IGURE �
���

&IGURE �
��� 003 CONNECTOR ON THE REAR PANEL OF THE 0OLA2X�42

3TEP �� #ON1GURE THE 003 SETTINGS

9OU CAN CON1GURE THE 003 SETTINGS ON THE�4IMING� WINDOW OF THE�'.33 � MENU AS SHOWN IN
&IGURE �
���

&IGURE �
��� 003 CON1GURATION1ELD IN THE WEB INTERFACE

4HE“NTERVALIS THE TIME INTERVAL BETWEEN SUCCESSIVE TIMING PULSES AND IS SELECTABLE BETWEEN
�� MS AND �� S� 4HE DEFAULT0OLARITYOF THE 003 SIGNAL IS A LOW
TO
HIGH TRANSITION WHICH CAN
BE ALTERNATIVELY CON1GURED AS HIGH
TO
LOW�

4HE$ELAYARGUMENT CAN BE USED TO COMPENSATE FOR SIGNAL DELAYS IN THE SYSTEM �INCLUDING
ANTENNA� ANTENNA CABLE AND 003 CABLE	� &OR EXAMPLE� IF THE ANTENNA CABLEIS REPLACED BY A

��
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LONGER ONE� THE OVERALL SIGNAL DELAY WOULD BE INCREASED BY SAY� �� NS�“F THE $ELAY VALUE IS
LEFT UNCHANGED� THE 003 PULSE WILL ARRIVE �� NS TOO LATE� 4O RE
SYNCHRONIZE THE 003 PULSE� THE
$ELAY SHOULD BE INCREASED BY �� NS� 4HE DELAY CAN BE CON1GURED WITH VALUES BETWEEN 
� MS
AND �� MS�

"Y DEFAULT� 003 PULSES ARE ALIGNED WITH THE SATELLITE TIME SYSTEM �4IME3YS	AS SHOWN IN
THE4IME 3CALE1ELD� 003 SIGNALS CAN ALTERNATIVELY BE ALIGNED WITH 54#� LOCAL RECEIVER TIME
�2X#LOCK	 OR ',/.!33 TIME�

7HEN 4IME 3CALE IS SET TO ANYTHING OTHER THAN 2X#LOCK� THE ACCURACY OF THE TIME OF THE
003 PULSE DEPENDS ON THE AGE OF THE LAST 064 COMPUTATION� $URING 064 OUTAGES� THE003
GENERATION TIME� WHICH IS EXTRAPOLATED FROM THE LAST AVAILABLE 064 INFORMATION� MAY START
TO DRIFT� 4O AVOID LARGE BIASES� THE RECEIVER STOPS OUTPUTTING THE 003 PULSE WHENTHE LAST
AVAILABLE 064 IS OLDER THAN THE SPECI1ED -AX3YNC!GE � 4HE -AX3YNC!GE IS IGNORED WHEN
4IME3CALE IS SET TO 2X#LOCK�

3TEP �� #LICK ON �/K� TO APPLY SETTINGS

4HE NEW CON1GURATION CAN ALSO BE SAVED AS THE BOOT CON1GURATION BY CLICKING�3AVE� IN THE
POP
UP�

��� (OW TO ENABLE THE .40 SERVER
.40 �.ETWORK 4IME 0ROTOCOL	 IS AN“NTERNET PROTOCOL FOR CLOCK SYNCHRONIZATION BETWEEN
COMPUTER SYSTEMS OVER DATA NETWORKS�“T IS INTENDED FOR SYNCHRONIZING PARTICIPATING
COMPUTERS TO WITHIN A FEW MILLISECONDS OF 54#� 4HE .40 SERVER FUNCTIONALITY ONTHE
0OLA2X�42 CAN BE CON1GURED AS SHOWN IN &IGURE �
��� 7HEN ENABLED� THE .40 SERVER ACCEPTS
5$0 TIME
STAMP REQUESTS ON PORT NUMBER ����

&IGURE �
��� %NABLING THE .40 SERVER

��



���� (/7 4/ ,/' $!4!

��� (OW TO LOG DATA
4HE 0OLA2X�42 HAS A �� '" MEMORY FOR INTERNAL DATA LOGGING� $ATA CAN ALSO BE LOGGED TO AN
EXTERNAL 53" MEMORY DISK�

����� “NTERNAL LOGGING

3TEP �� $E1NING THE $ISK &ULL ACTION

7HEN SETTING UP A LOGGING SESSION FOR THE1RST TIME� IT IS A GOOD IDEA TO DE1NE WHAT YOU
WOULD LIKE TO HAPPEN WHEN THE INTERNAL MEMORY IS FULL� 4HIS CAN BE CON1GURED ON THE�$ISK
&ULL -ANAGEMENT�PAGE OF THE�,OGGING�MENU AS SHOWN IN &IGURE �
��� 4HERE ARE TWO OPTIONS�
EITHER THE RECEIVER STOPS LOGGING WHEN THE MEMORY IS FULL OR IT CONTINUES LOGGING BYMAKING
SPACE FOR NEW1LES BY DELETING THE OLDEST� 4HE DEFAULT SETTING IS�$ELETE OLDEST��

&IGURE �
��� 3ELECTING WHAT YOU WISH TO HAPPEN WHEN THE INTERNAL �� '" MEMORY
IS FULL

3TEP �� #ON1GURING A LOGGING SESSION

/N THE �,OG 3ESSIONS� WINDOW OF THE�,OGGING� MENU YOU CAN CHECK WHICH LOGGING SESSIONS
HAVE ALREADY BEEN DE1NED AND DE1NE NEW ONES� 5P TO � SIMULTANEOUS LOGGING SESSIONS CAN
BE DE1NED INDEPENDENTLY� LOGGING 3EPTENTRIO "INARY &ORMAT �3"&	� 2“.%8� " “.%8� .-%! AND
24#- �-3-	�

4O DE1NE A NEW LOGGING SESSION� CLICK ON A#REATEBUTTON AS SHOWN IN &IGURE �
���

��
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&IGURE �
��� #LICK ON A�#REATE� BUTTON TO START DE1NING A NEW LOGGING SESSION

9OU CAN THEN FOLLOW THE SEQUENCE OF STEPS SHOWN IN &IGURE �
�� SELECTING THE VARIOUS
CON1GURATION SETTINGS FOR THE LOGGING SESSION�“N THIS EXAMPLE� THE DEFAULT SETTINGS OF
�“NTERNAL� $ISK AND�.EVER� FOR !UTO
$ELETE
 HAVE BEEN SELECTED�“N THE�%DIT 3"& 3TREAM�
WINDOW� THE MESSAGES REQUIRED FOR 2“.%8 GENERATION HAVE BEEN SELECTED AS WELL AS THOSE
USEFUL FOR THE 3UPPORT DEPARTMENT FOR DIAGNOSING PROBLEMS� 3"& MESSAGES CANALSO BE
SELECTED INDIVIDUALLY�

&IGURE �
��� &OLLOW THE SEQUENCE OF WINDOWS TO FULLY CON1GURE THE LOGGING SESSION


 0LEASE NOTE THAT� THIS SETTING IS OVERRULED BY THE�$ISK &ULL !CTION� SETTING DE1NED IN THE'LOBAL ,OG 3ETTINGS
WINDOW�

��
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3TEP �� 6ERIFYING THE CON1GURATION

7HEN YOU HAVE1NISHED CON1GURING THE LOGGING SESSION� THE�,OG 3ESSIONS� WINDOW WILL SHOW
A SUMMARY OF THE DE1NED LOGGING SESSIONS AS IN &IGURE �
��� !N ESTIMATE OF THE DAILY SIZE OF
DATA GENERATED WITH THE CURRENT LOGGING CON1GURATION IS ALSO GIVEN�

&IGURE �
��� ! SUMMARY OF THE NEWLY DE1NED LOGGING SESSIONS SHOWING THE
EXPECTED AMOUNT OF DATA GENERATED DAILY

��
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����� ,OGGING TO AN EXTERNAL 53" MEMORY DEVICE

4HE 0OLA2X�42 CAN ALSO LOG DATA TO AN EXTERNAL MEMORY DEVICE� 4O CONNECT THEDEVICE� YOU
WILL NEED A 53" (OST CABLE
 �#",E?53"?(/34	 TO CONNECT TO THE FRONT
PANEL SOCKET INDICATED
BY THE 53" ICON AS SHOWN IN &IGURE �
���

! HIGH
QUALITY MEMORY DEVICE IS RECOMMENDED FOR EXTERNAL LOGGING AS MULTIPLE LOGGING
SESSIONS CAN RESULT IN A LARGE THROUGHPUT OF DATA� 4HE �+ RANDOM WRITE SPEEDSHOULD BE
GREATER THAN ��� -"PS� AND THE �+ RANDOM READ SPEED SHOULD BE AT LEAST � -"PS
 �

&IGURE �
��� #ONNECTING AN EXTERNAL 53" MEMORY DEVICE TO THE 0OLA2X�42

7ITH AN EXTERNAL MEMORY DEVICE CONNECTED� THE NEW DEVICE SHOULD BE VISIBLEIN THE�,OG
3ESSIONS� WINDOW AS SHOWN IN &IGURE �
���“F THE DEVICE IS NOT FORMATTED OR THE FORMATTING IS
NOT COMPATIBLE WITH THE RECEIVER1LE SYSTEM� YOU WILL BE PROMPTED TO FORMAT THE DEVICE� 4HIS
CAN BE DONE BY CLICKING ON THE�&ORMAT� BUTTON�

&IGURE �
��� 7ITH A � '" EXTERNAL 53" MEMORY DEVICE CONNECTED TO THE 0OLA2X�42

.EW LOGGING SESSIONS CAN THEN BE DE1NED IN A SIMILAR WAY AS IN 3ECTION ����� MAKING SURE TO
SELECT�%XTERNAL� FROM THE DROP
DOWN LIST IN THE�$ISK� 1ELD AS SHOWN IN &IGURE �
���


 4HE #",E?53"?(/34 IS AN OPTIONAL ITEM�“T IS NOT PART OF THE STANDARD 0OLA2X�42 DELIVERY

 4HE �+ RANDOM READ�WRITE SPEED IS A STANDARD SPECI1CATION FOR MEMORY DEVICES� -ORE INFORMATION AND A

LIST OF BENCHMARKED DEVICES CAN BE FOUND ON� HTTP���USB�USERBENCHMARK�COM

��
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&IGURE �
��� 3ELECT�%XTERNAL� FROM THE DROP
DOWN LIST TO LOG DATA TO AN EXTERNAL
MEMORY DEVICE

����� (OW TO &40 PUSH LOGGED DATA TO A REMOTE
LOCATION

3"&� 2 “.%8 AND "“.%8 1LES CAN ALSO BE AUTOMATICALLY SENT TO A REMOTE &40 SERVER �&40 PUSH	�
! DI ŠERENT &40 SERVER CAN BE CON1GURED FOR EACH LOGGING SESSION AND� 3"& AND 2“.%8 1LES
LOGGED IN THE SAME SESSION CAN BE SENT TO DIŠERENT SERVERS�

4HE &40 SERVER SETTINGS CAN BE ENTERED IN THE�%DIT 3ESSION� WINDOW� AFTER CON1GURING 3"& OR
2“.%8 LOGGING� AS SHOWN IN &IGURE �
��� &40 PUSH WILL CREATE THE FOLDER�DATA� ON THE REMOTE
SERVER IF IT DOES NOT YET EXIST�“F1LE TRANSFER FAILS� THE RECEIVER WILL RETRY AFTER THE�2ETRY“NTERVAL�
WHICH HAS BEEN SELECTED AS �� MINUTES IN THIS EXAMPLE�

&IGURE �
��� #ON1GURE PUSHING OF 2“.%8 1LES TO AN EXTERNAL &40 SERVER

9OU CAN CHECK THAT THE &40 SERVER CREDENTIALS ARE CORRECT BY CLICKING ON THE�4EST� BUTTON�
4HIS WILL PUSH A SMALL TEST1LE TO THE REMOTE FOLDER AND THEN DELETE IT� 4HE RECEIVER REPORTS
WHETHER OR NOT THE1LE WAS SUCCESSFULLY SENT AND DELETED AS SHOWN IN &IGURE �
���“F THE

��
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SERVER IS CON1GURED SUCH THAT1LES CANNOT BE DELETED THEN THE RECEIVER WILL ALSO REPORT THIS
AND THE TEST1LE WILL REMAIN IN THE REMOTE FOLDER�

&IGURE �
��� 4ESTING THE REMOTE &40 SERVER CREDENTIAL ARE CORRECT

��� (OW TO ACCESS LOGGED DATA

����� $OWNLOADING DATA USING THE WEB INTERFACE

$ATA1LES LOGGED BY THE 0OLA2X�42� BOTH ON ITS INTERNAL MEMORY AND TO AN EXTERNAL 53"
DEVICE� CAN BE DOWNLOADED USING THE WEB INTERFACE ON THE�$ISK #ONTENTS� WINDOW OF THE
�,OGGING� MENU� %ACH LOGGING SESSION IS LOGGED TO A SEPARATE FOLDER�“NDIVIDUAL1LES CAN BE
DOWNLOADED BY CLICKING ON THE GREEN DOWNLOAD ARROWNEXT TO THE1LE NAME AS SHOWN IN
&IGURE �
���

“F YOU NEED TO DOWNLOAD MULTIPLE1LES FROM THE RECEIVER� IT MAY BE MORE CONVENIENT TO USE
THE &40 SERVER OF THE 0OLA2X�42 AS DESCRIBED IN 3ECTION ������

&IGURE �
��� $OWNLOADING LOGGED DATA1LES FROM THE 0OLA2X�42

��
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����� $OWNLOADING DATA USING THE ON
BOARD &40
SERVER

&40� 3&40 OR RSYNC CAN BE USED TO DOWNLOAD DATA1LES LOGGED ON THE 0OLA2X�42� 4HE EXAMPLE
BELOW DETAILS HOW THE ON
BOARD &40 SERVER CAN BE USED TO DOWNLOAD DATA1LES LOGGED BOTH
INTERNALLY OR TO AN EXTERNAL DEVICE� 5SING AN &40 CLIENT APPLICATION SUCHAS &ILE:ILLA� MULTIPLE
1LES CAN QUEUED FOR DOWNLOAD� 4HE (OST NAME IS SIMPLY THE ADDRESS IN THE 52,BAR OF THE
WEB INTERFACE� &IGURE �
�� SHOWS HOW TO CONNECT USING &40 WITH &ILE:ILLA OVER BOTH THE 53"
CONNECTION ������������ 	 AND OVER %THERNET �0OLA2X�42
������� 
 	�

4HE$3+� FOLDER CONTAINS DATA1LES LOGGED ON THE INTERNAL MEMORY WHILE$3+� CONTAINS1LES
LOGGED TO AN EXTERNAL DEVICE�

&IGURE �
��� $OWNLOADING LOGGED DATA1LES USING THE 0OLA2X�42 &40 SERVER WITH
A &ILE:ILLA CLIENT �$3+� � 1LES LOGGED ON THE INTERNAL MEMORY�$3+� � 1LES LOGGED ON AN

EXTERNAL 53" DEVICE	

9OU CAN ALSO CONNECT OVER &40 USING A1LE MANAGER SUCH AS 7INDOWS &ILE %XPLORER� 7HEN
CONNECTED TO THE 0OLA2X�42 OVER 53" FOR EXAMPLE� JUST ENTERFTP�������������� IN THE
ADDRESS BAR AS SHOWN IN &IGURE �
���


 4HE �
DIGIT NUMBER IS THE SERIAL NUMBER OF THE RECEIVER�

��
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&IGURE �
��� $OWNLOADING LOGGED DATA1LES USING THE &40 SERVER WITH 7INDOWS
&ILE %XPLORER� �$3+� � 1LES LOGGED ON THE INTERNAL MEMORY�$3+� � 1LES LOGGED ON AN

EXTERNAL 53" DEVICE	

��
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��� 0OINT
TO
0OINT 0ROTOCOL �0�00	
4HE 0OLA2X�42 FEATURES A 0OINT
TO
0OINT 0ROTOCOL �0�00
 	 SERVER� WHICH EMULATES AN“0 LINK
OVER A SERIAL PORT�

����� (OW TO CON1GURE 0�0 0ROTOCOL

4O START CON1GURING THE 0OINT
TO
0OINT 0ROTOCOL� GO TO THE 0OINT
TO
0OINT WINDOW AS SHOWN IN
&IGURE �
��

&IGURE �
��� 4HE 0OINT
TO
0OINT WINDOW

“N THE CURRENT VERSION� THE RECEIVER IMPLEMENTS A SINGLE 0�00 SERVER� AND THE1RST ARGUMENT
�3ERVER“$	 CAN ONLY TAKE THE VALUE 0�00� �

4O ENABLE THE 0�00 SERVER� CHANGE THE -ODE SETTING TO�3ERVER�� .OTE THAT IT IS DISABLED BY
DEFAULT� /NCE THE SERVER IS ENABLED� ALL THE OTHER 0�00 SETTINGS CAN BE CON1GURED AS SHOWN IN
&IGURE �
��� 4HE 0ORT OPTION ALLOWS TO SELECT THE #/- PORT TO BE USED FOR THE POINT
TO
POINT
COMMUNICATION� .EXT THE CLIENT AND SERVER“0�S WILL NEED TO BE SET� 4HE #LIENT“0 SETS THE
“0 ADDRESS THAT WILL BE GIVEN TO THE CLIENT �REMOTE FROM THE RECEIVER�S PERSPECTIVE	 WHEN A
CONNECTION IS ESTABLISHED WHILE THE 3ERVER“0 REFERS TO THE“0 ADDRESS THAT WILL BE GIVEN TO THE
SERVER �LOCAL FROM THE RECEIVER�S PERSPECTIVE	 WHEN A CONNECTION IS ESTABLISHED�


 4HOUGH SOMETIMES ABBREVIATED AS 000� THIS FEATURE IS REFERRED TO AS 0�00 IN 3EPTENTRIO RECEIVERS AS TO AVOID
CONFUSION WITH 0RECISE 0OINT 0OSITIONING�

��
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&IGURE �
��� #ON1GURING 0�00

“T IS POSSIBLE TO REQUIRE AUTHENTICATION WHEN ESTABLISHING THE CONNECTION� 4O ENABLE
AUTHENTICATION� YOU WILL NEED TO CHOOSE EITHER THE 0!0 OR THE #(!0 PROTOCOL AS SHOWN IN
&IGURE �
��� 0!0 WILL USE 0ASSWORD !UTHENTICATION 0ROTOCOL AND #(!0 WILL USE #HALLENGE
(ANDSHAKE !UTHENTICATION 0ROTOCOL� 7HEN AUTHENTICATION IS ENABLED� A PASSWORD NEEDS TO
BE SET IN ORDER TO SUCCESSFULLY CON1GURE THIS FEATURE�

&IGURE �
��� %NABLING 0�00 AUTHENTICATION

&INALLY� #ONNECT 4IMEOUT DETERMINES THE MAXIMUM AMOUNT OF TIME� IN SECONDS� THATA
CONNECTION ATTEMPT MAY CONSUME BEFORE BEING REFUSED� -EANWHILE� !CTIVITY 4IMEOUT SETS
THE MAXIMUM TIME� IN SECONDS� THAT A CONNECTION MAY BE IDLE �NO DATA TRANSFER	BEFORE IT
IS DISCONNECTED� 7HEN A TIMEOUT OCCURS� THE RECEIVER WILL SHUT DOWN THE 0�00 SERVER AND
RESTART IT� 7HEN A SERVER IS ENABLED� AND THE CON1GURATION IS CORRECT� THE RECEIVER WILL START
THE 0�00 SERVER WITHIN A MAXIMUM OF �� SECONDS�

��
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��� #LOUD“T
#LOUD“T OŠERS AN ALTERNATIVE TO &40 FOR 2“.%8 OR 3"& 1LE SUBMISSION FROM THE 0OLA2X�42
RECEIVERS AND SUPPORTS /PEN!- FOR AUTHENTICATION� 4O LEARN MORE ABOUT THE #LOUD“T FEATURE
AND LEARN HOW TO SET IT UP� PLEASE CHECK THE KNOWLEDGE BASE ON THE 3EPTENTRIO WEBSITE�

��



� 2ECEIVER MONITORING

��� "ASIC OPERATIONAL MONITORING
4HE�/VERVIEW� PAGE OF THE WEB INTERFACE IN &IGURE �
� SHOWS AT A GLANCE A SUMMARY OF THE
0OLA2X�42�S OPERATIONAL STATUS�

&IGURE �
�� /VERVIEW PAGE OF THE WEB INTERFACE

4HE MAIN INFORMATION BAR AT THE TOP OF THE WINDOW GIVES SOME BASIC RECEIVER
INFORMATION� RECEIVER TYPE� SERIAL NUMBER AND POSITION� 4HE LENGTH OF TIME SINCETHE
LAST POWER CYCLE �5PTIME	 AND THE TOTAL NUMBER OF SATELLITES IN TRACKING IS ALSOGIVEN� 4HE
TEMPERATURE OF THE RECEIVER BOARD AND THE VOLTAGE SUPPLIED IS ALSO SHOWN�

4HE ICONS TO THE RIGHT OF THE INFORMATION BAR SHOW THAT� IN THIS EXAMPLE� THE POSITION
OF THE RECEIVER IS1XED� THE OVERALL SIGNAL QUALITY IS %XCELLENT �� OUT OF � BARS	 AND THE
RECEIVER IS LOGGING BOTH INTERNALLY �“NT� ,OGGING	 AND TO AN EXTERNAL 53" MEMORY DEVICE
�%XT� ,OGGING	� 4HE #ORRECTIONS ICON INDICATES THAT DIŠERENTIAL CORRECTIONS ARE BEING
SENT OUT TO A ROVER RECEIVER� 4HE ACTIVE 7I&I ICON SHOWS THAT THE ON
BOARD 7I&I MODEM
IS TURNED ON AND THE CLOCK ICON SHOWS THAT IN THIS CASE� THE RECEIVER IS USING ITSOWN
INTERNAL CLOCK
 �


 “N THE CASE OF THE 0OLA2X3 RECEIVER� THIS ICON WILL INDICATE THAT AN%XTERNALCLOCK IS BEING USED

��
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4HE1UALITY INDICATORS GIVES A SIMPLE OVERVIEW OF SIGNAL QUALITY� 2& ANTENNA POWER AND
#05 LOAD OF THE RECEIVER�

4HE '.33 1ELD DETAILS HOW MANY SATELLITES FOR EACH CONSTELLATION ARE BEING TRACKED AND
USED IN THE POSITION SOLUTION �064	� ! GREEN LINE INDICATES THAT AT LEAST ONE SATELLITE IN
THE CONSTELLATION IS BEING USED IN THE 064� A BLUE LINE INDICATES THAT SATELLITESARE BEING
TRACKED BUT NOT USED AND A GREY LINE THAT THERE ARE NO SATELLITES FROM THAT PARTICULAR
CONSTELLATION IN TRACKING� -ORE INFORMATION CAN BE FOUND IN THE3ATELLITES AND 3IGNALS
PAGE ON THE�'.33 � MENU�

4HE ,OGGING1ELD SUMMARISES THE CURRENT LOGGING SESSIONS AND DISK CAPACITIES� 4HE
COMPLETE LOGGING INFORMATION AND CON1GURATION WINDOWS CAN BE FOUND VIA THE,OGGING
MENU�

4HE$ATA 3TREAMS1ELD GIVES AND OVERVIEW OF THE DATA STREAMS INTO �GREENLINES	 AND
OUT FROM �BLUELINES	 THE RECEIVER�“N THIS EXAMPLE� THE RECEIVER IS LOGGING 3"& DATA TO THE
INTERNAL MEMORY �$3+�	 AND AN EXTERNAL DEVICE �$3+�	� 4HE RECEIVER IS ALSOSENDING OUT
24#-V� DI ŠERENTIAL CORRECTION DATA OVER THE“03� PORT�

��
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��� !“-�� $ETECTING AND MITIGATING
INTERFERENCE

4HE 0OLA2X�42 IS EQUIPPED WITH A SOPHISTICATED 2& INTERFERENCE MONITORING AND MITIGATION
SYSTEM �!“-�	� 4O MITIGATE THE EŠECTS OF NARROW
BAND INTERFERENCE� THREE NOTCH1LTERS CAN BE
CON1GURED IN EITHER AUTO OR MANUAL MODE� 4HESE NOTCH1LTERS EŠECTIVELY REMOVE A NARROW
PART OF THE 2& SPECTRUM AROUND THE INTERFERING SIGNAL� 4HE ,� BAND BEING OPENFOR USE BY
RADIO AMATEURS IS PARTICULARLY VULNERABLE TO THIS TYPE OF INTERFERENCE� 4HE EŠECTS OF WIDEBAND
INTERFERENCE BOTH INTENTIONAL AND UNINTENTIONAL CAN BE MITIGATED BY TURNING ON THE7" “
MITIGATION SYSTEM� 4HE 7"“ SYSTEM ALSO REDUCES� MORE EŠECTIVELY THAN TRADITIONALLY USED
PULSE
BLANKING METHODS� THE EŠECTS OF PULSED INTERFERERS�

4HE SPECTRUM VIEW PLOT

“N THE 3PECTRUM WINDOW OF THE '.33 MENU� YOU CAN MONITOR THE 2& SPECTRUM AND CON1GURE
THREE SEPARATE NOTCH1LTERS TO CANCEL OUT NARROWBAND INTERFERENCE� &IGURE �
� SHOWS THE ,�
FREQUENCY BAND WITH THE '03 ,�0 SIGNAL AT ������� -(Z INDICATED� $IŠERENT BANDS CAN BE
VIEWED BY CLICKING ON THE�3HOW TABLE� BUTTON AS SHOWN� 4HE SPECTRUM IS COMPUTED FROM
BASEBAND SAMPLES TAKEN AT THE OUTPUT OF THE RECEIVER�S ANALOG TO DIGITAL CONVERTERS�

&IGURE �
�� 4HE 2& SPECTRUM OF THE ,� "AND

��
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����� .ARROWBAND INTERFERENCE MITIGATION

#ON1GURING THE NOTCH 1LTERS

“N THE DEFAULT AUTO MODE OF THE NOTCH1LTERS� THE RECEIVER PERFORMS AUTOMATIC INTERFERENCE
MITIGATION OF THE REGION OF THE SPECTRUM AŠECTED BY INTERFERENCE�“N MANUAL MODE AS SHOWN
CON1GURED FOR .OTCH� IN &IGURE �
�� THE REGION OF THE AŠECTED SPECTRUM IS SPECI1ED BY A
CENTRE FREQUENCY AND A BANDWIDTH WHICH IS EŠECTIVELY BLANKED BY THE NOTCH1LTER�

&IGURE �
�� #ON1GURING THE1RST NOTCH1LTER .OTCH� AT ���� -(Z

7ITH THE.OTCH� SETTINGS AS SHOWN IN &IGURE �
�� THE ,�
BAND AFTER THE NOTCH1LTER �!FTER“-	
IS SHOWN IN &IGURE �
� WITH THE BLANKED SECTION CLEARLY VISIBLE�

&IGURE �
�� 4HE 2& SPECTRUM OF THE ,� "AND AFTER APPLYING THE NOTCH1LTER AT
���� -(Z

��
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����� 7IDEBAND INTERFERENCE MITIGATION

7IDEBAND INTERFERENCE OF '.33 SIGNALS CAN BE CAUSED UNINTENTIONALLY BY MILITARY AND CIVILIAN
RANGING AND COMMUNICATION DEVICES� 4HERE ARE ALSO INTENTIONAL SOURCES OFINTERFERENCE FROM
DEVICES SUCH AS CHIRP JAMMERS� 4HE WIDEBAND INTERFERENCE MITIGATION SYSTEM �7" “	 OF THE
0OLA2X�42 CAN REDUCE THE EŠECT OF BOTH TYPES OF INTERFERENCE ON '.33 SIGNALS�

#ON1GURING 7"“ MITIGATION

4HE 7IDEBAND“NTERFERENCE -ITIGATION SYSTEM �7"“	 CAN BE ENABLED BY SELECTINGONAS SHOWN
IN &IGURE �
�� %NABLING 7"“ WILL INCREASE THE POWER CONSUMED BY THE 0OLA2X�42 BY ABOUT
��� M7�

&IGURE �
�� 3ELECTON TO ENABLE 7IDEBAND“NTERFERENCE -ITIGATION THEN�/+ � TO
APPLY THE NEW SETTING

��
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7"“ MITIGATION IN ACTION

4HE '03 ,� BAND INTERFERENCE SHOWN IN &IGURE �
� IS PRODUCED BY COMBINING THE '.33
ANTENNA SIGNAL WITH THE OUTPUT FROM AN IN
CAR '03 CHIRP JAMMER�

&IGURE �
�� 3IMULATED WIDEBAND INTERFERENCE IN THE '03 ,� BAND USING AN IN
CAR
CHIRP JAMMER

7HEN 7" “ MITIGATION IS ENABLED THE EŠECT OF THE INTERFERENCE IS DRAMATICALLY REDUCED TO THE
EXTENT THAT THE SMALL SIGNAL BUMP AT THE '03 ,� CENTRAL FREQUENCY OF ���� -(ZIS CLEARLY
VISIBLE AS &IGURE �
� SHOWS�

“N THIS PARTICULAR TEST� THE INTERFERENCE SIGNAL CAUSED THE RECEIVER TO FALL BACK TO THE LESS
PRECISE $'.33 OR STANDALONE POSITIONING MODES� 7ITH 7"“ MITIGATION ENABLED HOWEVER�
THE RECEIVER WAS ABLE TO MAINTAIN AN 24+1X POSITION THROUGHOUT�

&IGURE �
�� %NABLING 7"“ INTERFERENCE MITIGATION GREATLY REDUCES THE EŠECT OF THE
INTERFERENCE CAUSED BY THE CHIRP JAMMER

��
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��� (OW TO LOG DATA FOR PROBLEM DIAGNOSIS
“F THE 0OLA2X�42 DOES NOT BEHAVE AS EXPECTED AND YOU NEED TO CONTACT 3EPTENTRIO 3UPPORT
$EPARTMENT� IT IS OFTEN USEFUL TO SEND A SHORT 3"& DATA1LE THAT CAPTURES THE ANOMALOUS
BEHAVIOUR� AS WELL AS A $IAGNOSTIC 2EPORT FROM THE RECEIVER�

����� 3UPPORT 3"& 1LE

3TEP �� #ON1GURING A NEW LOGGING SESSION

/N THE MENU BAR SELECT�,OGGING� THEN THE�,OG 3ESSIONS� WINDOW WHERE YOU CAN DE1NE A NEW
LOGGING SESSION�

&IGURE �
�� #LICK ON THE�#REATE� BUTTON TO START DE1NING A NEW LOGGING SESSION

3TEP �� 3ELECT TO LOG THE 3UPPORT DATA BLOCKS

“N THE�%DIT 3ESSION� WINDOW CLICK ON�3"& ,OGGING� AND�.EW 3"& STREAM� AS USUAL�“N THE1NAL
�%DIT 3"& 3TREAM� 1ELD� MAKE SURE TO SELECT THE�3UPPORT� OPTION AS SHOWN IN &IGURE �
�� 4HIS
OPTION AUTOMATICALLY SELECTS ALL THE 3"& BLOCKS THAT ARE USEFUL FOR THE 3UPPORT$EPARTMENT TO
HELP DIAGNOSE RECEIVER PROBLEMS�

��
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&IGURE �
�� #ON1GURE A LOGGING SESSION SELECTING�3UPPORT� IN THE�%DIT 3"& 3TREAM�
1ELD

7HEN LOGGING HAS BEEN CORRECTLY CON1GURED� THE�,OG 3ESSIONS� WINDOW WILL SHOW THE NEWLY
DE1NED SESSION AS ACTIVE AS INDICATED IN &IGURE �
���

&IGURE �
��� 4HE�,OG 3ESSIONS� WINDOW SHOWING AN ACTIVE LOGGING SESSION

��
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3TEP �� $OWNLOADING THE LOGGED 3"& 1LE

4HE LOGGED 3"&1LE CAN BE DOWNLOADED ON THE�$ISK #ONTENTS� PAGE AS SHOWN IN &IGURE �
���
#LICK ON THE DOWNLOAD ICONNEXT THE 3"&1LE YOU WANT TO DOWNLOAD�

&IGURE �
��� #LICK ON THE GREEN DOWNLOAD ICON TO NEXT TO THE1LE YOU WANT TO
DOWNLOAD

����� $IAGNOSTIC 2EPORT

! $IAGNOSTIC 2EPORTCAN BE GENERATED UNDER THE!DMIN�!BOUT TAB ON THE 7EB INTERFACE
AS SHOWN IN &IGURE �
�� AND SAVED TO YOUR 0#�

&IGURE �
��� 'ENERATE A $IAGNOSTIC 2EPORT

��
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��� !CTIVITY LOGGING
4HE 0OLA2X�42 REPORTS VARIOUS EVENTS IN THE�2ECEIVER -ESSAGES�WINDOW OF THE�!DMIN �MENU
THAT CAN BE USED TO CHECK THE RECEIVER OPERATIONS� 4HE EXAMPLE IN &IGURE �
�� SHOWS THAT
FOUR� �� MINUTE 3"&1LES HAVE BEEN SUCCESSFULLY &40 PUSHED TO A REMOTE LOCATION�

&IGURE �
��� 2ECEIVER EVENTS REPORTED BY THE 0OLA2X�42 IN THE 2ECEIVER -ESSAGES
WINDOW

��
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��� (OW TO USE THE -ONITORING FEATURE TO
CON1GURE THE RECEIVER TO POWER DOWN ON
LOW VOLTAGE

4HE MONITORING FEATURE ALLOWS THE RECEIVER TO TURN ITSELF OŠ WHEN THE EXTERNAL VOLTAGE SUPPLY
IS BELOW A CERTAIN THRESHOLD� .OTE THAT THE MONITORING FEATURE ONLY CONSIDERS THE EXTERNAL
VOLTAGE SUPPLIED TO THE �
PIN 072 CONNECTOR AND WILL NOT CONSIDER THE VOLTAGE WHEN THE
RECEIVER IS POWERED USING 0OWER OVER %THERNET OR THROUGH THE INTERNAL BATTERY �IN CASE OF
THE 0OLA2X�E	� 7HILE IN STANDBY MODE� THE POWER CONSUMPTION OF THE RECEIVER IS REDUCED TO
APPROXIMATELY ����7�

����� #ON1GURING THE MONITORING FEATURE

3TEP �� $E1NE A VOLTAGE THRESHOLD AND STANDBY TIME

/N THE MENU BAR� SELECT�3TATION� AND THEN�0OWER -ODE�� .EXT� CLICK ON THE�-ONITORING�
TAB�
(ERE YOU CAN CON1GURE THE VOLTAGE THRESHOLD AND DE1NE HOW LONG THE RECEIVER SHOULD REMAIN
IN STANDBY BEFORE ATTEMPTING TO WAKE UP AGAIN AS SHOWN IN &IGURE �
���“F THE VOLTAGE LEVEL
IS STILL BELOW THE THRESHOLD VALUE WHEN THE RECEIVER TRIES TO WAKE UP� IT WILL REMAIN IN STANDBY
AND WILL PERIODICALLY �AS DE1NED BY THE STANDBY DURATION	 CHECK THE VOLTAGE LEVEL UNTIL THE
VOLTAGE IS AT A SUZ CIENTLY HIGH LEVEL FOR THE RECEIVER TO WAKE UP�

&IGURE �
��� $E1NING A VOLTAGE THRESHOLD AND STANDBY TIME�“N THIS EXAMPLE� THE
RECEIVER IS CON1GURED TO GO INTO 3TANDBY MODE WHEN THE VOLTAGE LEVEL DROPS BELOW

����6 AND TO CHECK THE VOLTAGE AFTER �� MINUTES�

��
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3TEP �� 3AVE THE CON1GURATION

0RESS �/+� TO APPLY THE CHANGES� 3INCE THE RECEIVER WILL LOAD THE BOOT CON1GURATION WHEN
WAKING UP AGAIN AFTER HAVING GONE INTO STANDBY DUE TO LOW VOLTAGE� MAKE SURE TO SAVE THE
CON1GURATION TO BOOT AS SHOWN IN &IGURE �
��� .OTE THAT� IF THE CURRENT VOLTAGE ISLOWER THAN
THE THRESHOLD VALUE DE1NED IN STEP �� THE RECEIVER WILL NOT GO INTO STANDBY IMMEDIATELY BUT
WILL DISPLAY A WARNING AND WAIT FOR �� SECONDS� ALLOWING THE USER TO SAVE THE CON1GURATION TO
BOOT OR INCREASE THE THRESHOLD VALUE�

&IGURE �
��� 3AVING THE CON1GURATION TO BOOT AFTER CON1GURING THE -ONITORING
FEATURE

.OTE THAT THE RECEIVER WILL NOT ATTEMPT TO WAKE UP TO CHECK THE VOLTAGE LEVELS DURING TIME
PERIODS FOR WHICH SCHEDULED SLEEP IS ENABLED� &OR MORE INFORMATION SEE 3ECTION ����

��
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��� 3CHEDULED SLEEP
4HE 3CHEDULED 3LEEP FEATURE ALLOWS USERS TO CON1GURE THE RECEIVER IN SUCH A WAY THAT IT WILL
SLEEP FOR A PREDE1NED AMOUNT OF TIME AND�OR DURING A NUMBER OF PREDE1NED INTERVALS�

����� #ON1GURING SCHEDULED SLEEP

3TEP �� #ON1GURE A NEW 7AKE
5P 3CHEDULE

/N THE MENU BAR SELECT�3TATION� AND THEN�0OWER -ODE�� .EXT� CLICK ON THE�3CHEDULING�
TAB�
(ERE YOU CAN CON1GURE A FULL�7AKE
5P 3CHEDULE� AS SHOWN IN &IGURE �
���

&IGURE �
��� /VERVIEW OF THE 7AKE
5P 3CHEDULE

4HE 7AKE
5P SCHEDULE ALLOWS YOU TO CON1GURE BOTH THE LENGTH OF THE PERIOD THE RECEIVER
SHOULD BE AWAKE AND WHETHER OR NOT THIS WAKE
UP PERIOD SHOULD RECUR� AND IF SO�HOW
FREQUENTLY �3EE &IGURE �
��	�

��
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&IGURE �
��� %XAMPLE OF A FULLY CON1GURED 7AKE
5P SCHEDULE�

3TEP �� $ETERMINE THE AWAKE DURATION

4O DETERMINE HOW LONG THE RECEIVER SHOULD STAY AWAKE�1LL IN THE DESIRED TIMESPAN IN THE
!WAKE DURATION1ELD�“N THE EXAMPLE SHOWN IN &IGURE �
��� THIS IS SET TO �� MINUTES�

3TEP �� $E1NE THE REPETITION PERIOD

.EXT� DETERMINE HOW OFTEN THE RECEIVER NEEDS TO WAKE UP FOR THE PREVIOUSLY CON1GURED
PERIOD OF TIME�“F YOU WISH FOR THE RECEIVER TO WAKE UP JUST ONCE� LEAVE THE 2EPETITION 0ERIOD
OPTION AT ITS DEFAULT VALUE OF�.O 2EPETITION¡Á8� 4HE EXAMPLE SHOWN IN &IGURE �
�� SHOWS A
RECEIVER WHICH IS CON1GURED TO WAKE UP FOR �� MINUTES EVERY HOUR�

��
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3TEP �� #HOOSE WHEN THE SCHEDULE SHOULD START

&INALLY� DE1NE A TIME IN THE 3CHEDULE 3TART1ELD TO CHOOSE WHEN YOU WANT THE 7AKE
5P
3CHEDULE TO START TAKING EŠECT� 4HIS EŠECTIVELY CORRESPONDS TO THE1RST TIME THE RECEIVER
WILL ATTEMPT TO WAKE UP FROM STANDBY MODE FOR THE PERIOD OF TIME DE1NED IN THE�!WAKE
$URATION¡Á8 1ELD�

3TEP �� 3AVE THE CON1GURATION

!FTER PRESSING�/K � TO APPLY THE CHANGES� THE RECEIVER WILL SUGGEST TO COPY THE CURRENT
CON1GURATION TO BOOT� 4HIS IS BECAUSE WHEN WAKING UP FROM STANDBY OR SLEEP� THE RECEIVER
WILL APPLY THE BOOT CON1GURATION WHICH AT THIS POINT DOES NOT CONTAIN THE RECENTLY CON1GURED
CHANGES �&IGURE �
��	�

&IGURE �
��� 5PON APPLYING THE CHANGES� THE RECEIVER WILL SHOW A WARNING
SUGGESTING TO COPY THE CURRENT CON1GURATION TO BOOT

.OTE THAT YOU CAN ALSO CON1GURE THE RECEIVER TO WAKE UP AT A CERTAIN POINT IN THE FUTURE AND
THEN JUST STAY AWAKE� 4O DO THIS� SIMPLY LEAVE BOTH THE !WAKE DURATION AND 2EPETITION 0ERIOD
OPTIONS AT THEIR DEFAULT SETTING AND DE1NE WHEN THE RECEIVER SHOULD WAKE UP BY CHOOSING AN
APPROPRIATE 3TART 3CHEDULE TIME AS SHOWN IN &IGURE �
���

��
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&IGURE �
��� %XAMPLE OF HOW TO CON1GURE THE RECEIVER TO WAKE UP AT A CERTAIN
POINT IN THE FUTURE AND THEN JUST STAY AWAKE�“N THIS EXAMPLE� THE RECEIVER IS SET TO

WAKE UP AT THE1RST OF *ANUARY ����

����� #OMBINING THE -ONITORING AND 3CHEDULING
FEATURES

“T IS POSSIBLE TO COMBINE THE MONITORING FEATURE WITH A 7AKE
5P 3CHEDULE�“N THIS CASE�
WHEN THE RECEIVER IS SCHEDULED TO BE AWAKE� BUT THE VOLTAGE LEVEL IS BELOW THE THRESHOLD
VALUE DE1NED IN THE MONITORING TAB� THE RECEIVER WILL REMAIN IN STANDBY BUT WILL PERIODICALLY
ATTEMPT TO WAKE UP IN ORDER TO CHECK THE VOLTAGE LEVEL� #ONVERSELY� DURING TIME PERIODS FOR
WHICH THE RECEIVER IS SCHEDULED TO SLEEP� THE RECEIVER WILL NOT ATTEMPT TO WAKE UP TOCHECK
THE VOLTAGE LEVELS� !N EXAMPLE ILLUSTRATING THIS BEHAVIOR IS SHOWN BELOW IN &IGURE �
���

��
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&IGURE �
��� #OMBINING THE MONITORING FEATURE WITH A 7AKE
5P 3CHEDULE WILL LEAD
THE RECEIVER TO REMAIN IN STANDBY BUT PERIODICALLY CHECK THE VOLTAGE LEVEL WHENTHE
RECEIVER IS SCHEDULED TO BE AWAKE� BUT THE VOLTAGE LEVEL IS BELOW THE THRESHOLD VALUE�
7HEN THE RECEIVER IS SCHEDULED TO SLEEP� THE RECEIVER WILL NOT ATTEMPT TO WAKE UP TO

CHECK THE VOLTAGE LEVELS�

��
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��� (OW TO MANAGE ACCESS TO THE 0OLA2X�42
9OU CAN MANAGE THE ACCESS THAT USERS HAVE TO THE 0OLA2X�42 IN THE�5SER !DMINISTRATION�
WINDOW OF THE�!DMIN � MENU�

"Y DEFAULT� THE WEB INTERFACE�1LE TRANSFER AND COMMUNICATION PORTS ARE ALL ASSIGNED
5SER
LEVEL ACCESS AS SHOWN IN &IGURE �
���5SER� LEVEL ALLOWS FULL CONTROL OF THE RECEIVER WHILE
�6IEWER� LEVEL ONLY ALLOWS VIEWING THE CON1GURATION� 4HE &ILE 4RANSFER IS BY DEFAULT AT THE
¡Á 86IEWER¡Á8 LEVEL SUCH THAT ANONYMOUS USERS CAN ONLY READ1LES�

&IGURE �
�� 4HE DEFAULT ACCESS LEVELS OF THE 0OLA2X�42

“N THE EXAMPLE SHOWN IN &IGURE �
��

7EB “NTERFACE�!NONYMOUS USERS �WITHOUT PASSWORD	 CAN CONNECT TO THE RECEIVER VIA THE
WEB INTERFACE AS 6IEWERS� 4HEY CAN BROWSE THE VARIOUS WINDOWS BUT CANNOT CHANGE ANY OF
THE SETTINGS�

&ILE 4RANSFER�&OR THE &ILE 4RANSFER ARGUMENT� 6IEWER MEANS THAT THE ANONYMOUS USER IS
ALLOWED TO DOWNLOAD LOG1LES FROM THE RECEIVER USING &40� 3&40 OR RSYNC� BUT NOT TO DELETE
THEM� 5SER MEANS THAT THE ANONYMOUS USER CAN BOTH DOWNLOAD AND DELETE1LES� AND NONE
DISABLES ANONYMOUS ACCESSES�

“0� #/- AND 53" 0ORTS� /NLY USERS WITH 5SER ACCESS TO THE“0� #/- AND 53" PORTS SO CAN
CHANGE RECEIVER SETTINGS OVER THESE CONNECTIONS� 5SERS WITH 6IEWER ACCESS TO THE“0� #/-
AND 53" PORTS SO CAN ONLY SEND COMMANDS TO SHOW THE CON1GURATION� !NONYMOUS USERS
CAN NEITHER CHANGE OR VIEW THE RECEIVER CON1GURATION OVER THESE CONNECTIONS�

��
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&IGURE �
�� $E1NING USER ACCESS LEVELS

!FTER DE1NING THE 5SERS�6IEWERS AND THEIR ACCESS LEVELS� THEY CAN LOGIN ON THE WEB INTERFACE
BY CLICKING ON,OG INON THE UPPER
RIGHT CORNER AS SHOWN IN &IGURE �
��

&IGURE �
�� ,OGGING IN TO THE 0OLA2X�42 WEB INTERFACE

��



���� (/7 4/ -!.!'% !##%33 4/ 4(% 0/,!28�42

5SERS�6IEWERS CAN LOGOUT BY CLICKING ON,OG OUTON THE UPPER
RIGHT CORNER AND LEAVING THE
�5SER .AME� AND�0ASSWORD� 1ELDS OF THE POP
UP EMPTY AS SHOWN &IGURE �
��

&IGURE �
�� !DDING AN 33( KEY

����� 33( KEY AUTHENTICATION

"Y DEFAULT� ANONYMOUS USERS HAVE FULL ACCESS OVER &40� 3&40 AND RSYNCTO THE1LES LOGGED
ON THE 0OLA2X�42� &40� 3&40 AND RSYNC ACCESS CAN BE LIMITED BY CON1GURING USER ACCESS� AS
DESCRIBED IN 3ECTION ���� &OR ADDED SECURITY� USER AUTHENTICATION FOR 3&40 ANDRSYNC ACCESS
CAN BE CON1GURED USING AN 33( PUBLIC KEY� 7HEN AN 33( KEY IS DE1NED� THE CON1GURED USER
CAN DOWNLOAD1LES USING 3&40 OR RSYNC WITHOUT ENTERING A PASSWORD PROVIDED OF COURSE� THAT
THE MATCHING PRIVATE KEY IS KNOWN BY THE KEY AGENT RUNNING ON THE SAME 0#�

9OU CAN GENERATE PUBLIC AND PRIVATE KEYS USING FOR EXAMPLE�0U449 +EY 'ENERATORAS SHOWN
IN &IGURE �
��

&IGURE �
�� 'ENERATING 33( KEYS USING THE 0U449 +EY 'ENERATOR� 4HE PUBLIC KEY IS
HIGHLIGHTED�

��
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4HE GENERATED PUBLIC KEY IS THE HIGHLIGHTED TEXT THAT CAN BE PASTED DIRECTLYINTO THE33( +EY
1ELD OF THE 0OLA2X�42 7EB“NTERFACE AS SHOWN IN &IGURE �
��

&IGURE �
�� ,OGGING OUT

���
BIT %#3$! KEYS O ŠER THE BEST SECURITY HOWEVER� %#3$! ��� AND ���
BIT KEYS CAN ALSO BE
USED� !LTERNATIVELY� 23! ��� AND ���� KEY ENCRYPTION IS ALSO SUPPORTED�

��
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��� (OW TO CONTROL ACCESS USING THE 0OLA2X�42
&IREWALL

9OU CAN CONTROL ACCESS TO THE 0OLA2X�42 USING THE RECEIVER�S1REWALL IN THE&IREWALLWINDOW�
"Y DEFAULT� ALL %THERNET AND 7I&I PORTS ARE OPEN �I�E� THOSE DE1NED ON THE“0 0ORTSMENU	�

“N THE EXAMPLE SHOWN IN &IGURE �
�� %THERNET PORTS ����� ���� AND ����ARE ACCESSIBLE BUT
ONLY FROM DEVICES WITH THE“0 ADDRESS ������������� 3IMILARLY� ALL 7I&I PORTS ARE OPEN BUT ONLY
THOSE FROM“0 �������������

0LEASE NOTE THAT THE1REWALL SETTINGS DO NOT APPLY WHEN CONNECTING TO THE WEB INTERFACE
USING 53"�“N THE CASE OF 7I&I�1REWALL SETTINGS ONLY APPLY WHEN THE RECEIVER IS IN 7I&I CLIENT
MODE�

&IGURE �
�� #ON1GURING THE &IREWALL OF THE 0OLA2X�42

��
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��� (OW TO CHANGE “0 SETTINGS OF THE
0OLA2X�42

4HE “0 SETTINGS OF THE 0OLA2X�42 CAN BE CON1GURED IN THE %THERNET WINDOW OF THE
#OMMUNICATION MENU� "Y DEFAULT� THE 0OLA2X�42 IS CON1GURED TO USE $(#0 TO OBTAIN AN“0
ADDRESS� 9OU CAN SPECIFY A�3TATIC� ADDRESS IN THE 4#0�“0 3ETTINGS1ELD AS SHOWN IN &IGURE �
��

“N 3TATIC MODE� THE RECEIVER WILL NOT ATTEMPT TO REQUEST AN ADDRESS VIA $(#0 BUT WILL USE THE
SPECI1ED“0 ADDRESS� NETMASK� GATEWAY� DOMAIN NAME AND $.3� $.3� IS THE PRIMARY $.3
AND $.3� IS THE BACKUP $.3� “N $(#0 MODE� THE ARGUMENTS“0� .ETMASK� 'ATEWAY� $OMAIN�
$.3�� AND $.3� ARE IGNORED�

(AVING ENTERED THE SETTINGS� CLICK ON�/K � THEN�!PPLY !ND 2EBOOT� IN THE POP
UP DIALOG AS
SHOWN� AS THE RECEIVER NEEDS TO BE RESET FOR THE NEW SETTINGS TO BECOME ACTIVE�

&IGURE �
�� #HANGING THE 4#0�“0 SETTINGS OF THE 0OLA2X�42

��
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!FTER REBOOT� THE %THERNET 3TATUS1ELD SHOULD NOW SHOW THE CORRECT“0 SETTINGS AS SHOWN IN
&IGURE �
��

&IGURE �
�� 4#0� “0 SETTINGS

.OTE THAT THE“0 SETTINGS WILL KEEP THEIR VALUE AFTER A POWER CYCLE AND EVEN AFTER A RESET TO
FACTORY DEFAULT IN ORDER TO AVOID ACCIDENTALLY LOSING AN %THERNET CONNECTION TO THE RECEIVER�

��� (OW TO CON1GURE $YNAMIC $.3
$YNAMIC $.3 ALLOWS REMOTE CONTACT WITH THE 0OLA2X�42 USING A HOSTNAME�

7HEN DEVICES ARE CONNECTED TO THE INTERNET� THEY ARE ASSIGNED AN“0 ADDRESS BY AN INTERNET
SERVICE PROVIDER �“30	� “F THE“0 ADDRESS ISDYNAMICTHEN IT MAY CHANGE OVER TIME RESULTING IN A
LOSS OF CONNECTION� $YNAMIC $.3 �$YN$.3 OR $$.3	 IS A SERVICE THAT ADDRESSES THIS PROBLEM
BY LINKING A USER
DE1NED HOSTNAME FOR THE DEVICE TO WHICHEVER“0 ADDRESS IS CURRENTLY
ASSIGNED TO IT�

4O MAKE USE OF THIS FEATURE ON THE 0OLA2X�42� YOU SHOULD1RST CREATE AN ACCOUNT WITH A
$YNAMIC $.3 PROVIDER �DYNDNS�ORGORNO
IP�ORG	 TO REGISTER A HOSTNAME FOR YOUR RECEIVER�
“N THE EXAMPLE SHOWN IN &IGURE �
�� THE HOSTNAMEPOLARX��MINE�NUHAS BEEN REGISTERED WITH
DYNDNS�ORG� 4HE"IND OPTION� SELECTED IN THIS CASE� TELLS THE $YNAMIC $.3 PROVIDER ONLY TO
UPDATE“0 ADDRESSES ASSIGNED OVER AN %THERNET ,!. CONNECTION�

&IGURE �
�� #ON1GURING $YNAMIC $.3

��
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��� (OW TO UPGRADE THE 1RMWARE OR UPLOAD A
NEW PERMISSION 1LE

4HE 0OLA2X�421RMWARE AND PERMISSION1LES BOTH HAVE THE EXTENSION �SUF �3EPTENTRIO
5PGRADE &ILE	 AND CAN BE UPLOADED TO THE 0OLA2X�42 AS SHOWN IN THE STEPS BELOW� &IRMWARE
UPGRADES CAN BE DOWNLOADED FROM THE 3EPTENTRIO WEBSITE AND ARE FREE FOR THE LIFETIME OF THE
RECEIVER� 0ERMISSION1LES ENABLE ADDITIONAL FEATURES ON THE 0OLA2X�42 AND CAN BE PURCHASED
FROM OUR SALES DEPARTMENT�

3TEP �� 3ELECT THE �SUF 1LE AND START THE UPGRADE

4HE UPGRADE PROCEDURE IS STARTED BY CLICKING ON THE�#HOOSE1LE� BUTTON IN THE�5PGRADE�
WINDOW OF THE�!DMIN � MENU AND WHICH IS HIGHLIGHTED IN &IGURE �
��

&IGURE �
�� 3ELECTING THE �SUF1LE TO UPLOAD TO THE RECEIVER

(AVING ALREADY SAVED THE �SUF1LE TO YOUR PC� YOU CAN THEN SELECT THIS1LE AND CLICK ON THE
�3TART UPGRADE� BUTTON� 4HE POP
UP WINDOW SHOWN IN &IGURE �
� WILL SHOW THE PROGRESS OF THE
UPGRADE�

��
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&IGURE �
�� 4HE UPGRADE PROCEDURE

3TEP �� 6ERIFYING THE UPGRADE

“F THERE WERE NO PROBLEMS WITH THE UPGRADE� THE MESSAGE�5PGRADE SUCCESSFUL� WILL APPEAR�
9OU CAN THEN CHECK ON THE !DMIN�!BOUT WINDOW� AS SHOWN IN &IGURE �
�� THAT THE NEW
1RMWARE VERSION OR PERMISSION1LE HAS BEEN UPDATED�

&IGURE �
�� #HECKING THE1RMWARE AND PERMISSION1LE VERSIONS

��
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��� (OW TO SET THE 0OLA2X�42 TO ITS DEFAULT
CON1GURATION

9OU CAN SET THE 0OLA2X�42 CON1GURATION TO ITS DEFAULT SETTINGS ON THE #ON1GURATIONS WINDOW
OF THE !DMIN MENU AS SHOWN IN &IGURE �
�� 3ELECT�2X$EFAULT� FROM THE�3OURCE� DROP
DOWN
LIST AND EITHER�#URRENT� OR�"OOT� IN THE�4ARGET� MENU� 9OU WILL THEN BE PROMPTED TO 3AVE THE
NEW CURRENT CON1GURATION AS THE BOOT CON1GURATION SO THE RECEIVER WILL BOOT UP WITH SAVED
CON1GURATION AFTER A POWER CYCLE�

&IGURE �
�� 3ETTING THE 0OLA2X�42 TO ITS DEFAULT CON1GURATION

��� (OW TO RESET THE 0OLA2X�42
“F THE 0OLA2X�42 IS NOT OPERATING AS EXPECTED� A SIMPLE RESET MAY RESOLVE MATTERS� 4HE
0OLA2X�42 CAN BE FULLY POWER
CYCLED BY DISCONNECTING THEN RECONNECTING THE POWER SUPPLY�
(OWEVER� ON THE !DMIN�2ESET WINDOW AS SHOWN IN &IGURE �
� DIŠERENT FUNCTIONALITIES CAN
BE RESET INDIVIDUALLY� !�3OFT� LEVEL RESET WILL CAUSE THE 0OLA2X�42 TO BOOT UP WITH ITS CURRENT
CON1GURATION WHILE A�(ARD� RESET WILL USE THE CON1GURATION STORED IN THE BOOT1LE�

&IGURE �
�� 2ESETTING THE 0OLA2X�42 CON1GURATION TO ITS BOOT CON1GURATION USING
A (ARD RESET

��
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��� (OW TO COPY THE CON1GURATION FROM ONE
RECEIVER TO ANOTHER

“N THE !DMIN�#ON1GURATIONS WINDOW� THE CON1GURATION OF A 0OLA2X�42 CAN BE EASILY SAVED
TO A 0# AS A TEXT1LE� ! SAVED CON1GURATION CAN THEN BE UPLOADED TO ANY OTHER 0OLA2X�42�

3TEP �� $OWNLOADING THE CON1GURATION FROM A 0OLA2X�42

#LICK THE GREEN DOWNLOAD ARROWNEXT THE CON1GURATION YOU WISH TO DOWNLOAD AS SHOWN IN
&IGURE �
�� 4HE CON1GURATION WILL BE SAVED AS A �TXT1LE�

&IGURE �
�� 3AVING A CON1GURATION FROM A 0OLA2X�42 AS A TEXT1LE

��
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3TEP �� 5PLOADING THE CON1GURATION TO ANOTHER 0OLA2X�42

!GAIN ON THE !DMIN�#ON1GURATOINS WINDOW� CLICK ON THE BLUE UPLOAD ARROW� AS INDICATED
IN &IGURE �
��� TO UPLOAD A CON1GURATION1LE STORED ON YOU 0#�“N THIS EXAMPLE� THE SAVED1LE
WILL BE UPLOADED AS THE "OOT CON1GURATION�

&IGURE �
��� 5PLOADING A CON1GURATION TO A 0OLA2X�42

��



! &RONT
PANEL PORT DESCRIPTIONS
4HE 0OLA2X�42 FRONT PANEL FEATURES � /$5 CONNECTORS WHICH ARE DESCRIBED IN THEFOLLOWING
SECTIONS� 4HESE CONNECTORS ARE ALL OF TYPE /$5 -“. “ 3.!0 3ERIES &� 4HE PINOUT OF THE FEMALE
CONNECTORS AND THE /$5 PART NUMBER OF THE CORRESPONDING MALE CONNECTORS ARE SHOWN IN
&IGURE !
��

&IGURE !
�� 0INOUT OF THE FRONT
PANEL FEMALE CONNECTORS AND THE /$5 PART
NUMBERS OF THE CORRESPONDING MALE CONNECTORS

!�� #/-�
4HIS �
PIN CONNECTOR PROVIDES ACCESS TO THE1RST SERIAL PORT �#/-�	� 4HE RECEIVER BEHAVES AS
$ATA 4ERMINAL %QUIPMENT �$4%	�

0“. � $ESCRIPTION
� .OT CONNECTED
� 3IGNAL GROUND �'.$	
� .OT CONNECTED
� .OT CONNECTED
� 2ECEIVE $ATA �28$ 
 INPUT TO THE RECEIVER	
� 4RANSMIT $ATA �48$ 
 OUTPUT FROM THE RECEIVER	
� .OT CONNECTED

!�� #/-�
4HIS �
PIN CONNECTOR PROVIDES ACCESS TO THE SECOND SERIAL PORT �#/-�	� 4HERECEIVER BEHAVES
AS $ATA 4ERMINAL %QUIPMENT �$4%	�

0“. � $ESCRIPTION
� + �6 $# OUTPUT
� 3IGNAL GROUND �'.$	
� #LEAR 4O 3END �#43 
 INPUT	
� 2EQUEST 4O 3END �243 
 OUTPUT	
� 2ECEIVE $ATA �28$ 
 INPUT TO THE RECEIVER	
� 4RANSMIT $ATA �48$ 
 OUTPUT FROM THE RECEIVER	
� .OT CONNECTED

��



!��� #/-�
��53"

!�� #/-�
��53"
4HIS �
PIN CONNECTOR CAN BE CON1GURED IN TWO MODES�

� #/-� AND #/-�
� 53" DEVICE

4HE ELECTRICAL LEVEL AT PIN�� DE1NES THE OPERATING MODE�

#/-�
� DEVICE

4HIS MODE IS SELECTED BY LEAVING PIN�� UNCONNECTED�

0“. � $ESCRIPTION
� .OT CONNECTED
� '.$
� #/-� 28
� #/-� 48
� #/-� 28
� #/-� 48
� ,EAVE UNCONNECTED

53" DEVICE

4HIS MODE IS SELECTED BY APPLYING �6 $# TO PIN���

0“. � $ESCRIPTION
� .OT CONNECTED
� '.$
� 53" $ �
� 2ESERVED
� 53" $ +
� 2ESERVED
� 53" 6BUS

!�� %THERNET
4HE RECEIVER CAN BE POWERED THROUGH THE %THERNET PORT �0OWER
/VER
%THERNET	� 0LEASE NOTE
THAT THE RECEIVER SUPPORTS MODE !� AS SPECI1ED IN THE �����AF STANDARD�

0“. � $ESCRIPTION
� 4X$+
� 4X$�
� 2X$+
� 2X$ �

��



!��� /54

!�� /54
0“. � $ESCRIPTION

� 2ESERVED
� '.$

�
'0� OUTPUT� ���6� 5SE THE COMMANDSET'0“/&UNCTIONALITYTO SET THE
LEVEL OF THIS PIN�

�
'0� OUTPUT� ���6� 5SE THE COMMANDSET'0“/&UNCTIONALITYTO SET THE
LEVEL OF THIS PIN�

�
N234?/54� /PEN
COLLECTOR OUTPUT� DRIVEN LOW WHEN THE RECEIVER IS
RESETTING�

!�� “.
0“. � $ESCRIPTION

� 2ESERVED� LEAVE UNCONNECTED�
� 'ROUND
� 2ESERVED� LEAVE UNCONNECTED�

�
N234?“.� $RIVING THIS PIN LOW RESETS THE RECEIVER�“NTERNALLY PULLED
UP�
$EBOUNCING AND DEGLITCHING IS FORESEEN�

�
%6%.4! INPUT� �
��6� PULLED DOWN�“NPUT VOLTAGE SHOULD BE AT LEAST �6
TO BE DETECTED AS HIGH� &IRST INPUT FOR EXTERNAL EVENT TIMING� %VENT
POLARITY IS CONTROLLED BY THESET%VENT0ARAMETERSCOMMAND�

�
%6%.4" INPUT� �
��6� PULLED DOWN�“NPUT VOLTAGE SHOULD BE AT LEAST �6
TO BE DETECTED AS HIGH� 3ECOND INPUT FOR EXTERNAL EVENT TIMING� %VENT
POLARITY IS CONTROLLED BY THESET%VENT0ARAMETERSCOMMAND�

�

!.4?%84� EXTERNAL ANTENNA POWER� #AN BE USED TO APPLY AN EXTERNAL
SUPPLY VOLTAGE TO THE ANTENNA� 4HE VOLTAGE APPLIED TO !.4?%84�6ANT 	
DETERMINES THE VOLTAGE SOURCE ON THE -!“. CONNECTOR� AS FOLLOWS�

� IFVANT < 2:0V OR !.4?%84 LEFT OPEN� THE ANTENNA IS POWERED BY
THE INTERNAL �6 SUPPLY�

� IF3:0V < VANT < 4:0V � THERE IS NO POWER PROVIDED TO THE -!“.
CONNECTOR�

� IF5:0V < VANT < 12:0V � THE ANTENNA POWER SUPPLY IS TAKEN FROM
!.4?%84�

7ARNING�
%XCEEDING ����6 FOR 6ANT � OR DRAWING MORE THAN ���M! FROM THE
ANTENNA CONNECTOR CAN PERMANENTLY DAMAGE THE RECEIVER�

!�� 53" (OST
0“. � $ESCRIPTION

� 53"
( 6"US �MAX CURRENT� ���M!	
� 'ROUND
� 53"
( $ �
� 53"
( $ +
� 2ESERVED

��



!��� 072

!�� 072
0“. � $ESCRIPTION

� 0OWER� � TO ��6 $#

�
!LWAYS /.� 7HEN THIS PIN IS TIED TO PIN�� THE RECEIVER IS ALWAYS ON
REGARDLESS OF THE STATE OF THE POWER BUTTON� #ONNECT TO 'ROUND TO
ENABLE THE POWER BUTTON�

� 'ROUND

��



" 2EAR
PANEL CONNECTORS
4HE FOLLOWING SECTIONS DESCRIBE THE CONNECTORS ON THE REAR
PANEL OF THE 0OLA2X�42�

"�� -!“. �4.#	
#ONNECT AN ACTIVE '.33 ANTENNA TO THIS CONNECTOR� 4HE GAIN AT THE CONNECTOR �ANTENNA GAIN
MINUS CABLE LOSSES	 MUST BE IN THE RANGE �� TO ��D"�

"Y DEFAULT� THE RECEIVER PROVIDES A �6 $# SUPPLY ON THE -!“. CONNECTOR TO FEED THE ANTENNA�
/THER VOLTAGES CAN BE SUPPLIED THROUGH PIN !.4?%84 OF THE“. CONNECTOR ON THE FRONT PANEL
�SEE !PPENDIX !��	� 4HE MAXIMUM SUPPORTED CURRENT IS ���M!�

.EVER INJECT A $# VOLTAGE INTO THE -!“. CONNECTOR AS IT MAY DAMAGE THE RECEIVER� 7HEN
USING A SPLITTER TO DISTRIBUTE THE ANTENNA SIGNAL TO SEVERAL RECEIVERS� MAKESURE THAT NO MORE
THAN ONE OUTPUT OF THE SPLITTER PASSES $#� 5SE $#
BLOCKS OTHERWISE�

"�� 003 “. �".#	
5SE THIS CONNECTOR TO PROVIDE A ONE PULSE
PER
SECOND SIGNAL TO SYNCHRONISE THERECEIVER
INTERNAL TIME WITH AN EXTERNAL TIMING REFERENCE� 4HE INPUT SIGNAL LEVEL SHOULD NOT EXCEED
���6� 6 “( ����6 AND 6 “, ����6� 4HERE IS AN INTERNAL ��
+
 PULL DOWN RESISTOR�

-ORE DETAILS ON THE USE OF THE 003“. SIGNAL CAN BE FOUND IN SECTION ����

"�� 003 /54 �".#	
X003 OUTPUT ��6� OUTPUT IMPEDANCE ��

 	� 4HE RATE AND POLARITY OF THE X003 OUTPUT SIGNAL
CAN BE SPECI1ED BY THESET0030ARAMETERSCOMMAND OR ON THE 7EB“NTERFACE� 4HE PULSE
DURATION IS �MS�

"�� 2%& “. �".#	
5SE THIS CONNECTOR TO PROVIDE THE RECEIVER WITH AN EXTERNAL �� -(Z FREQUENCY REFERENCE TO BE
USED INSTEAD OF THE INTERNAL OSCILLATOR� 4HE REFERENCE SIGNAL SHOULD PREFERABLY BE SINUSOIDAL
WITH A PEAK
TO
PEAK AMPLITUDE �UNLOADED	 RANGING FROM ���6 TO ��6 �
�D"M TO ���D"M ON A
��
 
 LOAD	�

#ONNECTING OR DISCONNECTING THE EXTERNAL �� -(Z REFERENCE IS PREFERABLY DONE WITH THE
RECEIVER SWITCHED OŠ� “F THE �� -(Z REFERENCE IS CONNECTED OR REMOVED DURING OPERATION�
THE RECEIVER WILL RESET�

5SE OF THE 2%&“. SIGNAL IS DESCRIBED MORE FULLY IN ����

��



"��� 2%& /54 �".#	

"�� 2%& /54 �".#	
4HE 2%& /54 CONNECTOR PROVIDES A �� -(Z OUTPUT SIGNAL SYNCHRONIZED WITH THERECEIVER�S
FREQUENCY REFERENCE�“T IS A SINUSOIDAL SIGNAL WITH UNLOADED PEAK
TO
PEAK AMPLITUDE OF ���6
AND OUTPUT IMPEDANCE OF ��
 �

“F A �� -(Z REFERENCE IS FED TO THE 2%&“. CONNECTOR� 2%& /54 SIMPLY DUPLICATES 2%&“. WHICH
ALLOWS TO CHAIN RECEIVERS USING THE SAME CLOCK REFERENCE�

“F 2%&“. IS NOT USED� THE �� -(Z SIGNAL AT THE 2%& /54 CONNECTOR IS TAKEN FROM THE INTERNAL
RECEIVER CLOCK�

.OTE THAT THE 2%& /54 SIGNAL CAN BE TURNED OŠ WITH THESET2%&/54-ODE COMMAND�

"�� 7I&I �3-!	
#ONNECTOR FOR THE 7I&I ANTENNA�

��



# 0OWER CONSUMPTION
4HE POWER CONSUMPTION OF THE 0OLA2X�42 DEPENDS ON ITS CON1GURATION� 4HE FOLLOWING
SETTINGS DIRECTLY IN2UENCE THE AMOUNT OF POWER CONSUMED�

� !CTIVATION OF THE %THERNET INTERFACE� IN POWER
CRITICAL APPLICATIONS� IT ISRECOMMENDED
TO NOT USE %THERNET AND TO TURN OŠ THE ASSOCIATED HARDWARE� 4HIS CAN BE DONE WITH THE
SET%THERNET-ODECOMMAND�

� !CTIVATION OF THE 7I&I INTERFACE� USE THESET7I&I-ODE COMMAND OR PRESS THE 7I&I
BUTTON TO TURN THE 7I&I MODULE OŠ OR ON�

4HE FOLLOWING TABLE SHOWS THE NOMINAL POWER CONSUMPTION MEASURED WHEN ��6$# IS
SUPPLIED TO THE 072 CONNECTOR�

#ON1GURATION
0OWER
#ONSUMPTION

"ASIC OPERATION ���7

%NABLING %THERNET �SET%THERNET-ODECOMMAND	 ����M7

%NABLING 7I&I �SET7I&I-ODE COMMAND	 ����M7

%NABLING 7IDEBAND“NTERFERENCE -ITIGATION �SET7"“-ITIGATION COMMAND	 ����M7

��



$ #ABLES

#ABLE .AME
�0ART �	

$ETAILS

#",E?#/-?���
�������	

#/-��#/-� TO 0# �$35"�
FEMALE	� 4O BE CONNECTED TO EITHER
THE #/-� OR #/-� CONNECTOR� .OTE THAT 243�#43 LINES ARE ONLY
AVAILABLE WHEN CONNECTED TO #/-��

#",E?#/-?$5/?�
�������	

$UAL #/-� AND #/-� TO 0# �$35"�
FEMALE	� 4O BE CONNECTED TO
THE #/-�
��53" CONNECTOR� .OTE THAT 243�#43 IS NOT SUPPORTED
ON THESE PORTS�

#",E?'0/?/%?�
�������	

/PEN
ENDED CABLE TO BE USED WITH THE /54 CONNECTOR �SEE PINOUT
IN !PPENDIX !��	�

0IN � &UNCTION 7IRE #OLOUR
� 2ESERVED "LUE
� 'ROUND "LUE�"LACK
� '0� OUTPUT /RANGE
� '0� OUTPUT 'REEN
� N234?/54 "ROWN

#",E?'0“?/%
�������	

/PEN
ENDED CABLE TO BE USED WITH THE“. CONNECTOR �SEE PINOUT
IN !PPENDIX !��	�

0IN � &UNCTION 7IRE #OLOUR
� 2ESERVED /RANGE
� 'ROUND 'REEN
� 2ESERVED 9ELLOW
� N234?“. "LACK
� %6%.4! 2ED
� %6%.4" 0URPLE
� !.4?%84 "ROWN

$O NOT LEAVE THE RED AND PURPLE WIRES2OATING� TIE THEM TO GROUND
IF NOT USED� 4HIS WILL AVOID CROSSTALK EŠECTS THAT COULD LEAD TO
SPURIOUS LEVEL TRANSITIONS ON THE %6%.4! AND %6%.4" INPUTS�

#",E?53"
�������	

53" DEVICE CABLE TO BE CONNECTED TO THE #/-�
��53" CONNECTOR�

#",E?53"?(/34
�������	

53" HOST CABLE TO BE CONNECTED TO THE 53" HOST CONNECTOR�

#",E?%4(?-3
�������	

%THERNET TO HUB�SWITCH �STRAIGHT	 �2*��	� 4O BE CONNECTED TO THE
%4( CONNECTOR�

#",E?072?/%
�������	

/PEN
ENDED CABLE FOR THE 072 CONNECTOR �SEE PINOUT IN
!PPENDIX !��	�

0IN � &UNCTION 7IRE #OLOUR

� 0OWER
"LUE AND GREEN �THESE TWO WIRES ARE
BOTH CONNECTED TO 0IN��	

� /.�/&& 2ED

� 'ROUND
"LACK AND 0URPLE �THESE TWO WIRES
ARE BOTH CONNECTED TO 0IN��	

072E?!$!04%2
�������	

! POWER ADAPTER TO BE CONNECTED TO 072 CONNECTOR�

��



% ,%$ BEHAVIOUR

,%$ NAME COLOUR “CON "EHAVIOUR

0/7%2,%$ RED
/Š � 2ECEIVER IS POWERED OŠ
/N � 2ECEIVER IS POWERED ON

,!., “.+,%$ GREEN
/Š � .O %THERNET CONNECTION
"LINKING� 3ENDING OR RECEIVING DATA OVER %THERNET

42!#+,%$ ORANGE

"EHAVIOUR
.UMBER OF SATELLITES IN
TRACKING

"LINKS FAST ��� PER SECOND	 �
"LINKS ONCE� THEN PAUSES �� �
"LINKS TWICE� THEN PAUSES�� �
"LINKS � TIMES� THEN PAUSES�� �
"LINKS � TIMES� THEN PAUSES�� �
"LINKS � TIMES� THEN PAUSES� OR MORE

'0,%$ RED

"Y DEFAULT� '0,%$ FUNCTIONS AS $“&&#/2,%$ BUT� IT CAN ALSO BE
CON1GURED AS ,/',%$ USING THESET,%$-ODE COMMAND�“N
ROVER 064 MODE� WHEN ACTING AS $“&&#/2,%$� THIS ,%$ REPORTS
THE NUMBER OF SATELLITES FOR WHICH DIŠERENTIAL CORRECTIONS
HAVE BEEN PROVIDED IN THE LAST RECEIVED DIŠERENTIAL CORRECTION
MESSAGE �24#- OR #-2	�

"EHAVIOUR
�CON1GURED AS $“&&#/2,%$	

.UMBER OF SATELLITES
WITH CORRECTIONS

/ Š .O DI Š CORR RECEIVED

/N

4HE ,%$ IS SOLID�/. �
WHEN THE RECEIVER OUTPUTS
DIŠERENTIAL CORRECTIONS AS
A STATIC BASE STATION�

"LINKS FAST ��� PER SECOND	 �
"LINKS ONCE� THEN PAUSES �� �
"LINKS TWICE� THEN PAUSES�� �
"LINKS � TIMES� THEN PAUSES�� �
"LINKS � TIMES� THEN PAUSES�� �
"LINKS � TIMES� THEN PAUSES� OR MORE

"EHAVIOUR
�CON1GURED AS ,/',%$	

,OGGING STATUS

/ Š .OT LOGGING
/N ,OGGING ACTIVE

��



,%$ NAME COLOUR “CON "EHAVIOUR

064,%$ GREEN
/Š � .O 064 AVAILABLE
/N � 064 AVAILABLE

7 “&“,%$ RED

/Š � 7I&I DISABLED
/N � !CCESS
POINT MODE OR CLIENT MODE
"LINKING SLOWLY� %STABLISHING A CONNECTION IN CLIENT MODE
"LINKING QUICKLY� %RROR� NOT CONNECTED

��



& 2X4OOLS
4HE 2X4OOLS IS A SUITE OF 'RAPHICAL 5SER“NTERFACE TOOLS FOR ADVANCED MONITORING AND
CON1GURATION OF THE RECEIVER� 4HEY CAN BE USED TO LOG 3"& �"INARY &ORMAT	 DATA1LES �INCLUDING
RAW MEASUREMENTS	 AS WELL AS ANALYSE THE LOGGED 3"& DATA1LES AND CONVERT THEM TO VARIOUS
OTHER FORMATS� 4HE 2X4OOLS MANUAL CONTAINS DETAILED INSTRUCTIONS ON HOW TO USE THETOOLS�

2X#ONTROL IS A GRAPHICAL USER INTERFACE WHICH ALLOWS CON1GURATION AND
MONITORING OF THE RECEIVER IN REAL TIME�“T OŠERS NUMEROUS VIEWS FOR MONITORING
DATA AND A SIMPLE LOGGER FOR RECORDING DATA1LES� 2X#ONTROL CAN ALSO BE USED TO
UPGRADE RECEIVER1RMWARE�

3"& #ONVERTER IS A '5“ FOR CONVERTING 3"& DATA1LES TO VARIOUS OTHER FORMATS
INCLUDING !3#““� 2“.%8 AND +-,�

3"& !NALYZER ALLOWS USERS TO GENERATE TIME PLOTS FROM 3"&1LES FOR DETAILED
ANALYSIS�“T CAN ALSO CREATE STANDARD REPORTS FOR REPORTING PURPOSES�

2X,OGGER ALLOWS2EXIBLE LOGGING OF 3"& AND .-%! DATA� 5SERS CAN SELECT
MULTIPLE STREAMS EACH WITH A DIŠERENT UPDATE RATE�

2X0LANNER IS A 3ATELLITE -ISSION 0LANNING SOFTWARE�“T SHOWS THE SATELLITE VISIBILITY
AND $/0 AT THE USER DE1NED LOCATION OVER A SELECTABLE TIME PERIOD�

&�� “NSTALLING 2X4OOLS
9OU CAN INSTALL THE FULL SUITE OF 2X4OOLS BY RUNNING THE 2X4OOLS“NSTALLER� 4HE“NSTALLER1LE
CAN BE FOUND ON THE MEMORY STICK PROVIDED WITH THE RECEIVER� 4HE LATEST VERSION OF THE
“NSTALLER IS ALSO AVAILABLE FOR DOWNLOAD FROM THE 3UPPORT SECTION OF THE 3EPTENTRIO WEBSITE�
http://www.septentrio.com/support

4O RUN THE“NSTALLER� DOUBLE CLICK ON THE EXECUTABLE1LE�

&IGURE &
��“NSTALL THE SUITE OF 2X4OOLS BY RUNNING THE“NSTALLER1LE

��



' #ONNECTING TO THE 0OLA2X�42 USING
2X#ONTROL

9OU CAN CONNECT TO 2X#ONTROL OVER A SERIAL� 53" OR INTERNET CONNECTION�“F YOU DON�T HAVE THE
2X#ONTROL ICON ON YOUR DESKTOP� TYPE�2X#ONTROL� IN THE 3TART MENU OF YOUR 0# TO LOCATE THE
TOOL AS SHOWN IN &IGURE '
��

&IGURE '
�� 4YPE 2X#ONTROL IN THE 3TART MENU OF YOUR 0#

“N THE�&ILE� MENU� SELECT�#HANGE #ONNECTION����� “N THE EXAMPLE SHOWN IN &IGURE '
�� A
53" CABLE WAS USED� 4HE 53" CONNECTION OF THE 0OLA2X�42 MAPS ONTO TWO VIRTUAL SERIAL
CONNECTIONS WHICH ARE IDENTI1ED AS�53" #/- 0ORT � � AND�53" #/- 0ORT � �� 3ELECT ONE OF
THESE CONNECTIONS AND GIVE IT A NAME� 7HEN CONNECTED TO A RECEIVER� THE VARIOUS INFORMATION
1ELDS IN 2X#ONTROL WILL BE1LLED AS SHOWN�

&IGURE '
�� #ONNECTING TO THE 0OLA2X�42 OVER A 53" CONNECTION USING 2X#ONTROL



��


	1 Introduction
	2 PolaRx5TR overview
	3 Getting started with the PolaRx5TR
	4 The PolaRx5TR for time and frequency transfer
	5 Reference station operation
	6 Receiver monitoring
	7 Security
	8 Receiver administration operations
	Appendix A Front-panel port descriptions
	Appendix B Rear-panel connectors
	Appendix C Power consumption
	Appendix D Cables
	Appendix E LED behaviour
	Appendix F RxTools

