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1 INTRODUCTION 

The TCG02-E Time Code Generator produces precision time code signals, serial strings and pulses for 

use in synchronizing industrial control and SCADA equipment. The clock is ideally suited to providing time 

synchronization simultaneously to many different devices, such as Phasor Measurement Units (PMUs), 

Protection Relays, Remote Telemetry Units (RTUs) and other Intelligent Electronic Devices (IEDs) used 

in electrical sub-stations and industrial control installations. 

The TCG02-E features one amplitude modulated IRIG-B output, four amplitude modulated/unmodulated 

IRIG-B outputs, three programmable outputs and a serial port which is user-configurable to output serial 

strings and report event data. Factory options include a choice of output connectors: BNC, 2-pin plug, or 

ST Fibre. Non-fibre outputs that can be ordered are TTL, RS422/485, or high voltage switching. 

All TCG02-E units feature a front panel display (Figure 1) giving visual feedback about the time data 

being generated on the outputs. LED indicators provide ñat a glanceò status information. 

 

Figure 1 ï TCG02-E chassis and front panel  

The optimized receiver/antenna system used by TCG02-E obtains time with near-atomic clock precision 

from the GPS satellite constellation. The result is output timing accuracy similar to that normally seen only 

in laboratory instruments. 

However, unlike laboratory instruments, TCG02-E is suited for hostile electromagnetic environments such 

as sub-stations and electrical switchyards. Each output of the TCG02-E is isolated from every other 

output, so that attached wiring can feed out to operating areas in different earth potential zones without 

compromising the overall site earthing security. Further isolation protects the internal electronics, and 

transient suppression devices protect I/O from both longitudinal and transverse high voltage events. 

The TCG02-E features a 100Mb Ethernet port that through which all of the units operating options are 

configured. Firmware license options include a stratum 1 NTP server and IEEE1588 V2 functionality. 

When the IEEE 1588 (PTP V2) option is enabled, the unit can operate as a PTP Grand Master, an 

ordinary PTP clock, or a Slave-Only Clock. 

Automatic IRIG-B slave functionality allows the TCG02-E to accept two DCLS IRIG-B signals for 

synchronizing purposes. Sync source selection is entirely automatic.  

The TCG02-E is supplied complete with all hardware and software required for installation, including 

connectors, network cables, antenna cable, and antenna. 
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2 FRONT PANEL  

 

Figure 2 ï TCG02-E front panel  

TCG02-E features two LED indicators on the front panel (Figure 2), together with a 2-line by 16-character 

backlit LCD display.  

LCD DISPLAY: The display unit updates every second, and by default displays local time and date, 

together with the offset of the local time from UTC. It also provides more information on the GPS receiver 

operation. A recessed push-button located on the front panel between the two indicator LEDs is used to 

switch between display pages.  

GPS LED:  This LED shows the status of an incoming GPS signal. Refer to (2.2) for further details. 

IRG LED:  This LED shows the status of an incoming IRIG-B time code signal. Refer to (2.2) for further 

details. 

2.1 LCD Display  

On initial power-up, the LCD display shows a copyright message, along with the serial number and 

revision level of the unit (Figure 3[a]). Approximately 10 seconds after power-up, the display changes 

automatically to indicate that it is waiting for satellites (Figure 3[b]). Once one or more satellites have 

been discovered, it transitions to the operating default display, (Figure 3[c]). (Figure 3[d]) and (Figure 3[e]) 

show alternative time displays that the user can access by pushing the recessed button on the front panel 

between the LED indicators. Successive button-pushes can be used to cycle through all the display 

screens in turn. The screen display examples below all show the same instant in time. 

 

[a] Start Up (Clock ID) 

 

[b] Waiting for Satellites 

 

[c] Operating Default 

 

[d] Local Time 

 

[e] UTC Time 

 

Figure 3 ï LCD display screens  

UTC: MON     16MAR10 

075     23:16:53       87A 

LST: TUE 17MAR10 

076 11:16:53 87A 

UTC+1200     17MAR10 

076    11:16:53        87A 

WAITING FOR SATS 

GPS RX STAT: 00A  

TCG02E   Ver    F01.XX 

(C)     2011      Sn18748  
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ñUTCò denotes Universal Time Coordinated (approximately equivalent to GMT). The top line of screen [c] 

shows the clockôs current local time offset from UTC (hours & minutes), together with local date. The local 

time day-of-year and time-of-day are on the bottom line. 

Screen [c] shows that the clock is operating with a local time offset of 12 hours ahead of UTC. The local 

date is 17th March 2010, and the local time is 11:16:53 in the morning. 

Screen [d] shows the same time and date, but also indicates that the time displayed is Local Standard 

Time, and that the day is Tuesday. ñLSTò denotes Local Standard Time. If daylight savings time is active, 

the ñLSTò in screen [d] changes to ñLDTò, denoting Local Daylight Time. 

Screen [e] shows the UTC time and date which is 11:16:53 on the evening of Monday 17th March 2010. 

The display screens in (Figure 3) [b], [c], [d] and [e] each show a three-character status field at the bottom 

right-hand side of the display (Figure 4). This three-character field provides feedback on the parameters 

that affect the operation of the GPS receiver. 

 

Figure 4 ï Satellite tracking status  

 

Character  Values  Description  

Satellites in 

the sky  

ñ0ò=0 

: 

ñ9ò=9 

ñAò=10 

ñBò=11 

: 

ñFò=15 

Represents the total number of satellites currently present in the sky 

according to the GPS almanac. ñ0ò in this position means that TCG02-E has 

lost its knowledge of the GPS satellitesô orbit geometries. This occurs if the 

unit has been in storage for an extended period, or if the GPS receiver has 

been reset. It may take up to two hours for the TCG02-E to operate normally 

again. 

Satellites 

tracked  

ñ0ò=0 

: 

ñ9ò=9 

ñAò=10 

ñBò=11 

ñCò=12 

This digit represents the number of satellites currently being used to 

compute the time solution. A ñ0ò value means that no updated time solution 

is available, (ñout of lockò condition). If this condition persists for the ñSync 

Holdò time (5.9.1) the clock will indicate the ñout of syncò condition described 

under (2.2) below. 

Receiver 

status  

ñAò TCG02-E in Acquisition mode - attempting to get satellite fixes. 

ñGò ñPoor satellite geometryò: Satellites are positioned in almost a straight line 

so best accuracy cannot be obtained, but the unit will still sync to UTC. 

LST:   TUE    17MAR10 

076      11:16:53     87A 

Satellites in sky 

Satellites tracked 

Receiver status 
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ñ2ò A 2D position is in use (no height). This may occur before Position Hold 

mode has been reached if only 3 satellites are tracked.  Synchronisation is 

not compromised. 

ñ3ò A 3D position is in use, which includes height. A site survey begins next, so 

this mode is rarely seen. 

ñSò Site Survey in progress. TCG02-E is calculating an accurate position; once 

complete the mode will change to Position hold. 

ñPò ñPosition holdò: Position is known accurately, and the GPS is providing its 

most accurate time, typically better than 40 ns to UTC. 

  If the clock is acting as a PTP slave ñPTPò will be displayed in the status field. 

2.2 LED Indicators  

The GPS LED shows the status of the GPS receiver, while the IRG LED shows the status of the time 

synchronization to UTC reference time derived from the IRIG-B input time signal (if the option is selected) 

(5.6.3). Each of the two LED Indicators has five different operating modes representing five possible 

states of the incoming signal. These states are defined as follows: 

No Monitor: The clock is not actively monitoring this input. 

No Signal: The clock cannot detect any input signal from this source. The most common 

cause is that the input cabling is faulty (e.g. disconnected or shorted in the case of 

the GPS antenna, or cross-wired in the case of the IRIG-B signal). 

Seeking Lock: A signal is present, and the clock is still gathering data from it. 

Locked In: The incoming signal has been fully decoded and is immediately ready to act as the 

source of UTC time to sync the clock if needed. 

Signal In Use: The incoming signal is actively being used as the source of time to maintain the 

clock in sync with UTC. 

The states are shown on the LED indicators by varying the flashing cadence as follows: 

Signal State  Second (n)  Second (n+1)  Signal Description  

No Monitor  LED off always 

No Signal __  __  __  __  __  __  __  __  Continuous fast flash (5 flashes per sec) 

Seeking Lock ___    ___ ___    ___ Two flashes, repeating (2 flashes per sec) 

Locked In ____________ ____________ Single long flash, repeating (1 flash per sec) 

Signal In Use ___________________________ LED on always 

PTP Slave Enabled  

Not Synced _       _       _       _       _       _ Short flashes 

Synced ____ ____ ____ ____ ____ ____ Long flashes 
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3 BACK PANEL  

Examples of TCG02-E back panels are shown in (Figure 5) and (Figure 6). Their appearance may vary, 

as different connector types can be fitted at the factory to suit your requirements. 

 

Figure 5 ï Rear panel of TCG02-E, with BNC outputs (P2 and P3) and IEC -320 power connectors  

 

Figure 6 ï Rear panel of TCG02-E, with Dual Ethernet, BNC outputs  (P2 and P3) and IEC -320 power 

connectors  

3.1 P1A/B:  Power Input  

Power is applied to the unit via P1A and P1B. The TCG02-E 

can be ordered with IEC-320 power connectors (shown to the 

left) for high voltage AC or DC supplies, or 5.08 mm 2-pin 

connectors for low or medium voltage DC supplies. Maximum 

steady state power consumption is 12 W, and surge protection 

is provided. 

The case is isolated from the power supply inputs so that 

positive earth, negative earth or a floating supply can be used.  If either of the power supplies fails the 

clock will remain operational provided that each power supply is supplied from a different source. 

The input voltage range is marked above the P1A/B  connectors. Refer to (6.1) for a list of orderable 

ranges. 

  Check the label on the unit base for power supply voltage ratings!  

3.2 Ant: Antenna Connector (SMA Connector)  

The ñantò antenna input provides an interface for an external active antenna via low-loss 

coaxial cable, 50 ɋ impedance. 5 V DC @ 50 mA max is supplied to power an active antenna. 

The total combined gain of the antenna system (antenna plus cable and connectors) should fall 

in the range of 10 to 35 dB, the optimum being 22 dB.  

TCG02-E is normally supplied complete with a timing-optimized narrow-band antenna and 30 m of lead-in 

cable, this combination provides an overall gain near the optimum of 22 dB. For lead-in lengths longer 

than 60 m, amplification and/or larger diameter, lower loss cable can be supplied to order. 
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3.2.1 Antenna Cable Considerations  

 

Note: The following figures are based on an average GPS signal strength of -130dBm at sea level. 

CNT-400 ï 16.73 dB/100 m. Plus 1 dB/connector 

Approx. Optimum Length Range: 34 to 79 meters 

Approx. Maximum Length Range: 23 to 129 meters 

CNT-240 ï 32.8 dB/100 m. Plus 1 dB/connector 

Approx. Optimum Length Range: 18 to 42 meters 

Approx. Maximum Length Range: 12 to 70 meters 

  Care should be taken to ensure that the connector is not cross -threaded when attaching 

the antenna lead -in cable. The connector should be tightened firmly by hand only. Do NOT 

over -tighten!  

A lightning protection device may be inserted into the antenna lead. A suitable device complete with 

additional cable connectors, a connector crimping tool and mounting hardware is available as an option 

(6.4). Introduction of the lightning protector does not degrade the performance of the antenna system.  

3.3 P2, P3: Programmable Outputs (2 -pin [3.81 mm] / BNC or ST Fiber)  

3.3.1 Electrical and Physical Configuration  

Each output port may be fitted at the factory according to the following:  

Electrical  Electrical Specification  Physical  

TTL 

CMOS/TTL (5 V) logic level driver output ports, 150 mA sink and 

source. The port is fully floating and has independent electrical isolation 

to 2.5 kV. 

2-pin  

or BNC 

RS422 
High Speed RS422/485 (+/- 5 V) output ports. The port is Fully floating 

and has independent electrical isolation to 2.5 kV. 
2-pin 

HV MOSFET 

Power MOSFET Switch, allowing switching of 300 VA, 1 A max. The 

port is fully floating and had independent electrical isolation to 2.5 kV. 

Refer to Section 6.2 for suggested wiring configurations for use with 

Power MOSFET switching. 

2-pin 
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Fibre 

ST fibre transmitters, compatible with ST-terminated 62.5 ɛm fibre 

diameter, 125 ɛm jacket diameter multi-mode fibre optic cabling.  The 

maximum length of fibre recommended is 750 m. (ɚ=820 nm) 

ST Fibre 

Examples of the three connector types are given in (Figure 7) to (Figure 9). 

Figure 7 ï 2-pin connector  Figure 8 ï BNC connector  Figure 9 ï Fibre connector  

3.3.2 P2, P3 Programmable Output Options  

The user may configure P2 and P3 to output in either inverted or non-inverted polarity: 

¶ A configurable number of pulses per second, minute, hour, day with adjustable pulse-width 

and offset. 

¶ IRIG-B and DCF-77 time codes.  

Refer to Section (5.7) for further information. 

3.4 P4:  RS232 Serial Port and Programmable Output (DB9 Connector)  

TCG02-E is normally shipped as a DCE configuration, so that a ñstraight-wiredò 

Socket-to-Socket 9-way data cable can be used to connect directly to a standard 

PC serial port. (A suitable 2 m cable is included with each TCG02-E.) The CTS 

and DSR lines are permanently asserted. As the serial outputs are usually 

precisely timed messages, there is no provision for either hardware or software 

flow control.  

 Do NOT over -tighten the securing screws of the connector!  

The following signals are present on P4 (DCE configuration only): 

¶ Pin 1: RS232 level (-9V to +9V) programmable output. 

¶ Pin 2: RS232 level serial string. 

¶ Pin 5: RS232 signal ground. 

¶ Pin 4 & Pin 6: RS422 level (-5V to +5V) differential programmable output. 

¶ Pin 8 & Pin 9: RS422 level serial string. 

The RS232 signal lines are not HV-isolated from each other, but the port as a whole is isolated to a level 

of 2.5 kV from all other ports. 



 TCG02-E User Manual 

3rd Edition 

 

Page 13 

3.4.1 P4 Serial Strings  

The serial port can be configured to output any one of a number of different serial time messages on a 

broadcast basis. The serial port runs at a user configurable data rate between 1200 and 38400 bps 

(available rates are 1200, 2400, 4800, 9600, 19200 and 38400). Message formats typically operate at 

9600 baud, 8-bit with no parity, no flow control and 1 stop bit. Most messages are transmitted once per 

second. 

A wide range of message strings and protocols can be output on this port. They include: 

¶ NGTS protocol  (transmits once per minute) 

¶ IRIG J-17 

¶ Six pre-set messages, String/Tekron A ï G for compatibility with most IED. 

¶ NMEA ZDA and RMC messages 

¶ GPS Binary/Messages, these are subject to change without notice. 

See Appendix (B) for details on each of the message string formats. 

A common application for the programmable output on P4-pin 1 (RS232 level) is to provide an 

independent drive to an RS232-Fiber converter unit for use in transporting the code signals to a distant 

location. (Tekron manufactures a range of interface devices (MOFRs) that include such converters.) In 

such cases, pin 1 should be ñbroken outò of the normal 9-way cable optionally used to connect to an 

external PC, and used in conjunction with pin 5 (signal return).  

3.4.2 P4-pin 1 Programmable Output  

The user may configure the P4-pin 1 output to operate with inverted or non-inverted polarity, and: 

¶ A user-configurable number of pulses per second, minute, hour, day with adjustable pulse-

width and offset. 

¶ IRIG-B and DCF-77 time codes.  

Refer to (5.7.1) for further information. 

  P4-pin 1 is not available on TCG02-E's with DTE serial ports.  If not specified, TCG02-E will 

ship with a DCE seri al port.  

  



                                                                                                         

 

 

  

Page 14 

3.5 Earth Stud (M4 Nut)  

Two M4 bolts (to chassis) are provided for earthing of cable shields. There is one located to 

the left of P7 and one located on top of P1 and P2. 

 

3.6 P5:  AM IRIG-B Output (BNC Connector)  

P5 provides amplitude modulated IRIG-B (B12x) over a BNC connector. 

Use either coaxial cable or shielded twisted pair, to feed signal from P5 to any connected 

IED.  When using shielded twisted pair, connect the shield to ground. 

The mark/space amplitude modulation ratio is 10:3, and peak to peak output level is 8 V 

(max), 120 W impedance. The output is fully floating, and is transformer-isolated to a 

minimum of 2.5 kV. 

This output is not programmable for other types of signal, and 1kHz carrier is present 

whenever the unit is powered. The particular IRIG-B data content is as specified by the configuration 

program. 

  Most devices with amplitude -modulated IRIG -B time sync inputs have an input impedance 

of between 4 kÝ and 20 kÝ, and maximum allowable peak- to-peak level of 6 V or so. The 

P5 output on TCG02-E is designed to drive many of these devices all in parallel, with a 

terminating resistor (typically 100 -180 Ý) fitted at the far end of the coax line feeding all of 

the attached loads. In this way P5 can drive  at least 20, and typically 30 or more devices 

without any external amplification required. The terminating resistor is essential to ensure 

good noise immunity and correct voltage levels.  

3.7 P6: Alarm Outputs (4 -pin 3.81 mm Connector)  

The plug-able connector provides two alarm output channels. Wiring size is up to 1.00 

mm². The alarm outputs are type A (normally-open) dry contact types (implemented 

using solid state relays). Note: the ñNormally-Openò descriptor refers to the de-

energised state of the relay. The convention used in the TCG02-E is to have the alarm 

relays energised during normal operation, and de-energised in the alarm state. In the 

case of all power to the clock being lost, all of the alarm relays then default to the 

ñalarmò state (open contact).  Contact rating: 200 V, 150 mA DC or 150 V, 100mA AC 

P6 A is a power A fail alarm and P6 B is a Power B fail alarm. Alarm signalling is delayed by 5 seconds. 

That is, if power supply A fails, the Power A alarm contact will open 5 seconds later. 

Note:  Type B (Normally-closed) alarm relays can be fitted by special order if required. In this case, the 

alarm conditions are indicated by the contacts being closed. 
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3.8 P7: Sync Relay (3 -pin 3.81 mm Connector)  

The plug-able connector provides two alarm output channels. Wiring size is up to 1.00 

mm². The alarm outputs are type A (normally-open) dry contact types (implemented 

using solid state relays). Note: the ñNormally-Openò descriptor refers to the de-

energised state of the relay. The convention used in the TCG02-E is to have the alarm 

relays energised during normal operation, and de-energised in the alarm state. In the 

case of all power to the clock being lost, all of the alarm relays then default to the 

ñalarmò state (open contact).  Contact rating: 200 V, 150 mA DC or 150 V, 100mA AC 

P7 A is a GPS signal receive fail (Antenna fail) alarm. Alarm signalling is delayed by 10 seconds  

P7 B is a synchronisation fail alarm. This alarm is triggered if TCG02-E is unable to synchronise to any 

incoming time source. TCG02-E will synchronise to UTC time derived from GPS if GPS reception is 

available. In the absence of GPS, the unit will then attempt to sync to an IRIG-B time source connected 

via the P9 and/ or P10 inputs. (P9 takes priority over P10). If the unit is optioned for PTP operation, it can 

also sync to time from a distant PTP Master clock.  

If all sync is lost, the TCG02-E will operate in ñSync Holdò mode for a period defined by the ñSync Hold 

timeò parameter). At the expiry of the ñSync Hold timeò, the alarm condition is signalled. When sync is 

restored, the alarm condition is retained for 5 seconds before being cancelled.  

Note:  Type B (Normally-closed) alarm relays can be fitted by special order if required. In this case, the 

alarm conditions are indicated by the contacts being closed. 

3.9 P8: ECP ï Ethernet  Communication  Port  (RJ45 Connector)  

The Ethernet communication port option (ECP), features an RJ45 

connector supporting a 100 Mbps Ethernet port (100baseT). A standard 

(i.e. non-crossover) drop lead should be used to connect the TCG02-E 

to a convenient port on a local network hub or switch. If a direct 

connection to a PC is required, a crossover drop lead should be used. 

Located adjacent to the Ethernet port are four LEDs which convey multiple statuses. 

The green lnk  LED indicator lights when a network cable (UTP drop lead) is correctly connected between 

the TCG02-E RJ45 port and the local network hub/switch or PC. 

The lck  indicator illuminates steadily when the TCG02-E has a validated source of UTC time and is 

synchronized to that source. In most cases, the source will be time from the GPS satellite constellation, 

but it could also be time from an externally connected IRIG-B source or, if the TCG02-E unit has been 

optioned appropriately, time from a distant PTP master. 

The bottom red and yellow LEDs act as power alarms. The red LED is a power alarm for power port A 

and the yellow LED, power port B. 
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3.10 Multiport Hub Extension Option  (Extension Options 1 and 2)  

A TCG02-E can be configured with a Multiport Hub extension board. Below are the possible port 

configuration options for the Multiport Hub extension board: 

Port  Extension Option 1 ( Physical ) Extension Option 2 (Physical)  

P9 & P10 BNC 2-Pin 

P11 BNC BNC 

P12, P13, P14 & 

P15 

BNC or ST Fibre (Individually 

configurable) 

BNC or ST Fibre (Individually 

configurable) 

P16 Not Present 
Secondary Ethernet Communication 

Port (RJ45) 

3.10.1 P9, P10: Event  Recording / IRIG -B Sync Inputs  

The two input channels are implemented using isolated BNC connectors, (2.5 kV 

min). 

  If a Secondary Ethernet Communication Port  is fitted to the board 

the two input channels will be implemented using 2 -pin connectors.  

P9 and P10 can be used for either: 

¶ Event recording. For a full description, see (5.6.3). 

¶ Synchronization of TCG02-E to an external IRIG-B signal. See (5.6.3) for further information on 

this feature. 

3.10.2 P11: Isolated Programmable Output  

P11 is an output that shares the same logical signal as P4-pin 1 . It is a 5 V TTL signal with 75 

mA sink and source current. 
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3.10.3 P12 ï P15: Modulated / Unmodulated IRIG -B Outputs  

Four outputs, each independently switchable between the modulated 

(AM) or unmodulated (DC) form of IRIG-B. The output mode for each 

port is selected using the switch beneath it. 

Modulated:  8 Vpk-pk transformer-isolated signals with 120 Ý output 

impedance. 

Unmodulated:  5 V TTL signals with 25 mA sink and source current, sharing a common ground with all 

other unmodulated outputs. 

3.10.4 P16: SECP ï Secondary Ethernet Communication Port  (RJ45 Connector)  

The Secondary Ethernet Communication Port features an RJ45 connector supporting 

a 100 Mbps Ethernet port (100baseT). A standard (i.e. non-crossover) drop lead 

should be used to connect the TCG02-E to a convenient port on a local network 

switch. If a direct connection to a PC is required, a crossover drop lead should be 

used. There are four LEDs associated with the ECP module: 

The green lnk LED indicator lights when a network cable (UTP drop lead) is correctly connected between 

the TCG02-E RJ45 port and the local network hub/switch or PC. 

The st1 indicator lights when the TCG02-E has a validated source of UTC time and is synchronized to 

that source. In most cases, the source will be time from the GPS satellite constellation, but it could also 

be time from an externally connected IRIG-B source or, if the TCG02-E unit has been optioned 

appropriately, time from a distant PTP master. 

The st2  and st3  LEDs have no function in the Secondary Ethernet Port for the TCG02-E. 

  The Secondary Ethernet Port  cannot  be used to configure the TCG02 -E main clock. Only 

the Ethernet communication port (P8) may be used for configuration.  

3.11 Telecommunications Extension  (Extension Option 3) 

A TCG02-E can be configured with a Telecommunications extension board. Below are the possible port 

configuration options for the Telecommunications extension board: 

Port  Physical  

P9, P10, P11 & P12 BNC or ST Fibre (Individually configurable) 

P13 & P14 BNC 

P15 & P16 RJ45 
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3.11.1 P9: Isolated Programmable Output  

An output that shares the same logical signal as P4-pin 1 . It is a 5 V TTL signal with 75 mA 

sink and source current. 

 

 

3.11.2 P10, P11, P12: Modulated / Unmodulated IRIG -B Outputs  

Three outputs, each independently switchable between the modulated (AM) or 

unmodulated (DC) form of IRIG-B. The output mode for each port is selected 

using the switch beneath it. 

Modulated:  8 Vpk-pk transformer-isolated signals with 120 Ý output 

impedance. 

Unmodulated:  5 V TTL signals with 25 mA sink and source current, sharing a common ground with P9, 

P10, P11, P12. 

3.11.3 P13, P14: T1/E1/10M BNC Outputs  

The frequencies of the two T1/E1/J1 BNC outputs can be independently 

programmed via the configuration tool. The mode configuration is common to all 

T1/E1/10M ports (P13, P14, P15 and P16). The outputs can be switched between 

sine and square waves via switches just below the BNC connectors. 

Frequency : 10 MHz or 1.544 MHz when mode is T1/J1. 10 MHz or 2.048 MHz 

when mode is E1. 

Sine wave:  1 VRMS 50 Ý 

Square wave:  5 V TTL 100 mA sink and source sharing a common ground.  

  P13 and P14 outputs may not be fitted in all configurations.  

3.11.4 P15, P16: T1/E1/J1 RJ48 Outputs  

The two T1/E1/10M RJ48 outputs can be independently programmed via the 

configuration tool. The configurable options include, framing format, encoding, 

waveform shaper, transmitter impedance matching, high impedance output, all 

zeros, long haul and SSM. The mode configuration sets the frequency options on 

all T1/E1/10M ports (P13, P14, P15 and P16). 
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Figure 10 ï Pin detail of P15 and P16 RJ48 connector  

The following shows the pin-out for P15 and P16: 

Pin1 - RX Ring - 
Pin2 - RX Tip + 
Pin3 - GND 
Pin4 - TX Ring - 
Pin5 - TX Tip + 
Pin6 - NC 
Pin7 - NC 
Pin8 - NC  
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4 INSTALLATION  

4.1 Identification  

Each TCG02-E unit is shipped with an identification label on the base. The label provides details of the 

particular options fitted to the unit, the power supply requirement, the serial number and firmware 

revision. 

 Check the identification label on the base of the unit to ensure that the correct model has 

been supplied before proceeding to install!  

4.2 Packing List  

Each TCG02-E kit is shipped with the following: 

¶ TCG02-E time code generator 

¶ GPS antenna optimized for stationary applications, with mounting plinth 

¶ Antenna lead-in cable fitted with matching connectors 

¶ Cat-5 Ethernet cable 

¶ Configuration software 

4.3 GPS Antenna and Cable Installation  

4.3.1 GPS Antenna  

The TCG02-E unitôs standard shipping configuration includes an active GPS antenna radome specifically 

designed for industrial/static timing environments, together with a pipe-mounting plinth. The mechanical 

diagram below shows the radome and pipe mounting plinth attached. Refer to (A.1) for the complete 

antenna specifications. 

 

Figure 11 ï Dimensions of antenna pipe -mounting plinth  

The antenna pipe-mounting plinth (Figure 11) is designed to fit over the top of a pipe like a capping.  The 

mount has an internal diameter of 43 mm, to fit a pipe with external diameter of between 40 and 42 mm 
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(1¼ inch / 32 mm nominal ID galvanized pipe). The top end of the pipe should be cut flat, so that the 

rubber gasket inside the antenna mount sits flush against it, forming an effective weather seal. The mount 

is fixed to the pipe with two stainless steel M8 hexagon- socket setscrews (supplied). 

4.3.2 Available Accessories  

Adjustable antenna mounting bracket - Refer to (A.2). 

Antenna cable - Refer to (A.3). 

In-line amplifier - Refer to (A.5). 

Lightning protection kit - Refer to (A.6). 

4.3.3 Pre-installation  

Prior to the acquisition and installation of a GPS Clock, ascertain where and how you will fix the antenna 

to ensure that the clock will perform nominally. 

Step 1 ï GPS antenna placement  

The GPS antenna should be installed in a position where it has a clear view of the satellites. When 

surveying a site prior to installation, consider any fixed or moving obstructions which may affect GPS 

reception (E.g. Terrain, Pylons, mobile obstructionsé). Avoid close proximity to antennas from other 

services where possible. The antenna has excellent rejection characteristics to out-of-band signals, as 

does the GPS receiver, but high-powered RF signals in close proximity to the antenna may swamp the 

very low-level signals from the GPS satellites. 

Reducing the  risk of lightning strike  

The first line of protection against the effects of lightning-induced 

surge events involves positioning the antenna in a ñlightning-protected 

zoneò. In practice, this means ensuring that there is at least one other 

earth-bonded structure located in the same rooftop area (e.g. another 

antenna, or a lightning rod) that reaches significantly higher than the 

top of the GPS antenna. The GPS Antenna should then be mounted 

so that it lies within a 45-degree angle from the top of the other earth-

bonded structure. The GPS antenna mount itself should also be 

securely bonded directly to the building protection earth ï and not 

connected via any of the other earthed structures.  

The risk of lightning strike is greatly reduced if the installation is 

carried out as described above. However, there is no way to 

completely prevent lightning strikes. In areas that are especially prone 

to lightning, a lightning arrestor device should also be installed to 

further reduce the risk of damage. 

Lightning prot ection  

At installations where lightning frequently occurs, it is prudent to install a lightning arrestor between the 

antenna and clock. The Tekron antenna lightning protection kit LPK 01 provides additional protection 

through the use of an impulse suppressor.  In the event of a lightning-derived high voltage surge, the 

impulse suppressor activates, short-circuiting the cable directly to earth.    
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Step 2 ï Antenna mounting bracket  

The antenna pipe-mounting plinth is designed to fit over the top of a user-supplied pipe like a capping. 

The pipe should have an external diameter of between 40 and 42 mm (1¼ inch / 32 mm nominal ID 

galvanized pipe). The top end of the pipe should be cut flat, so that the rubber gasket inside the antenna 

mount sits flush against it, forming an effective weather seal.  

Establish the mounting method for the pipe, such as strapping or bolting to a frame on the edge of the 

building, or strapping to an air conditioning exhaust or similar. The base of the pipe needs to be 

accessible for the cable entry, if this is not practical, then a hole or slot can be made in the side of the 

pipe to allow the cable to enter and be passed up to the top of the pipe. 

An adjustable antenna mounting bracket can be ordered from Tekron. Refer to (A.2) for specifications. 

Step 3 ï Antenna cable  

Calculate the cable length required between the antenna and GPS Clock, allowing 5 ï 10% extra for 

contingencies.    

Tekron GPS Clocks can be ordered with 15, 30, or 60 meters of high performance RF cable factory-fitted 

with a TNC-type male connector at one end, and a SMA male connector at the other. The TNC-type 

connector mates with the connector on the antenna and provides a robust weather-resistant connection. 

The smaller SMA connector mates with the connector on the GPS clock rear panel and is only fractionally 

larger in diameter than the cable itself; this facilitates installation in conduit and through small apertures.  

Custom lengths can be ordered upon request however additional costs may be incurred. 

Where antenna cable distance exceeds 60 meters, either lower loss (e.g. CNT-400) cable can be used or 

an in-line amplifier can be installed.  Refer to Tekron for further advice. 

Step 4 ï Antenna cable installation  

While the cable shielding is excellent, the cable should not be routed 

in close proximity to power cables or other RF cables carrying 

transmitter signals ï in particular, parallel runs are to be avoided if 

possible.  If such runs are absolutely unavoidable, a minimum 

separation of 300 mm may be used as a guideline. 

The GPS receiver has excellent out of band rejection characteristics, 

as does the antenna itself. However, sound engineering practice 

should not rely on these factors alone to guarantee performance. 

Careful installation will enhance the long-term reliability and on-going 

stability of the Time Code Generator. 

The absolute minimum bend radius for the antenna cable supplied is 

40mm, but it is preferable to use a larger radius if possible. Caution 

should be taken at all times during the installation of the cable to 

avoid crushing or shorting the cable.  

Step 5 ï GPS antenna installation  

Feed the antenna cable up the mounting bracket/ pipe from the 

bottom end, through the plinth, and connect directly to the TNC 

connector on the base of the antenna. It is advisable to wrap self-

amalgamating tape around the connector to seal the connection and 






































































































