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NTP Option
The SRG-4500 always contains the hardware and associated circuitry necessary to allow operation of the NTP 
Option. This chapter provides information on  the NTP option for your SRG-4500.

 An Option Key is required to enable the NTP Option. No additional externally connected hardware is required as 
part of the installation. A power cycle may be required to complete the update process.

SRG-4500 SNTP Best Practices
The SRG-4500 implements an optional Simple Network Time Protocol (SNTP) service, operating as either a client 
or as a primary server. SNTP is a subset of NTP, per RFC5905. SNTP allows operation as a primary master (locked 
to a single reference clock) or as a client (with the unit locking to a single upstream server). (Figure 15.1) NTP 
operates in a hierarchical system.

Figure 15.1  Example of an SNTP Setup with the SRG-4500
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Recommended Cables
Table 16.1 summarizes the cable types if you do not purchase one of our GPS options that include the necessary 
cables.

Cable, Antenna, and Amplifier Combinations  

Table 16.2 summarizes the recommended cabling specifications. Refer also to Figure 16.5 and Figure 16.7.

Installing the GPS Antenna
The GPS antenna must be mounted in an outdoor location, and be positioned such that it has an uninterrupted view 
of the sky, i.e. with as much of the hemisphere of sky above it in plain view.

With the GPS Option enabled, the SRG-4500 provides a 5 volt DC voltage that is impressed upon the RF signal 
line. The current is internally limited to 50mA. The Ross supplied antenna and line amplifier (optional equipment) 
require less than 30mA combined.

To install the GPS antenna

1. Remove the nut and washer from beneath the antenna cap.

Figure 16.1  Antenna Cap — Location of Nut and Washer

Table 16.1  Recommended Cables

Cable Signal Attenuation
Outer 

Diameter
DC 

Resistance
Bending 
Radius

Operating 
Temperature

RG58 Black PVC 
or LBC/LMR195  0.66dB/m @ 1.6GHz 5mm 0.05ohms/m 25mm -40 to +80°C

LBC/LMR400 
Black polyethylene 0.18dB/m @ 1.6GHz 10.25mm 0.01ohms/m 50mm -40 to +80°C

Warning — The cable supplied with the GPS-4500-8M and GPS-4500-35M is type LMR195FR or 
equivalent. In the GPS-4500-100M and GPS-4500-200M include the same cable as found in the 
GPS-4500-8M plus 100M (or 200M) of LMR400FR. These cables are not a plenum rated. Before 
installation, verify that the supplied cable(s) meet the local regulatory requirements for your facility. 

Table 16.2  Possible Combinations

Antenna Cable Amplifier
Extension 

Cable
Overall Gain 
at RF Input

Expected DC 
Volts at 
Antenna

GPS-4500-8M +28dB 8m of RG58 none none +22.72dB 4.99

GPS-4500-35M +28dB 35m of RG58 none none +4.9dB 4.97

GPS-4500-100M +28dB 8m of RG58 none 100m of LBC400 +4.72dB 4.97

GPS-4500-200M +28dB 8m of RG58 +28dB 200m of LBC400 +14.72dB 4.93

Cap

Nut

Cable

Washer
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2. Cut a hole in the surface that will allow the cable to be thread through the surface. The cap will rest above the 
surface. Refer to Figure 16.2 for dimensions.

Figure 16.2  Antenna Cap — Dimensions

3. Position the cap above the hole and ensure the cable is easily fed through the hole of the surface.

Figure 16.3  Positioning the Antenna Cap

4. Thread the cable through the washer and nut.

5. Use the washer and nut to affix the antenna cap to the surface.

Figure 16.4  Securing the Antenna Cap

Connecting the SRG-4500 to the GPS Antenna
There are two methods of connecting the SRG-4500 with a GPS antenna: with an external line amplifier and 
without an external line amplifier. This section summarizes both methods.

 Note that the information presented in this section may differ from the requirements of your facility.

Connection without a Line Amplifier
An external Line Amplifier is not required in setups that do not use a long cable run between the GPS antenna and 
the SRG-4500.

10.0

M14x1.25
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Figure 16.5  GPS-4500-8M, GPS-4500-35M — Connection without an External Line Amplifier

Figure 16.6  GPS-4500-100M — Connection without an External Line Amplifier

Connection with a Line Amplifier
The SRG-4500 can be used with an external Line Amplifier when a long cable run is required. Because of the 
internal LNA, the overall gain (including signal losses past the external Line Amplifier) should not exceed 35dB. 
Levels higher than that can affect the jamming detection capability of the SRG-4500.

The external Line Amplifier should have a noise figure better than 1dB. This will give an overall system noise 
figure of around 2dB. The external Line Amplifier, if having no pre-select filter, needs to be able to handle other 
signals other than the GPS/GLONASS signal. These signals are typically at much higher levels. The amplifier 
needs to stay in the linear region when presented with these other signals. Again, the system designer needs to 
determine all of the unintended signals and their possible levels that can be presented and make sure the external 
Line Amplifier will not be driven into compression. If this were to happen, the GPS/GLONASS signal itself would 
start to be attenuated and the GPS/GLONASS performance would suffer.

The external Line Amplifier needs a source of power. It may get this from the 5 volt DC voltage on the antenna 
cable or an external PSU.

GbE / PTP

100-BaseT

GPS 1Hz 10MHz IN 10MHz WK/TTL1 WK/TTL2 6Hz/TTL3 DARS AES 1 AES 2BALANCED AUDIO/AES/LTC

COMPOSITE BLACK 1REF LOOP TRI/BLACK 2 TRI/BLACK 3 TRI/BLACK 4 SDI 2 BLACKSDI 1 SDI 1 BLACK SDI 2

SDI 4 BLACKSDI 3 SDI 3 BLACK SDI 4

Coaxial Cable (26ft / 8m)TNC Plug

FME Plug

FME Jack

GPS Antenna

SRG-4500

Adapter Cable (5in / 130mm)

TNC Jack

SMB Jack

GbE / PTP

100-BaseT

GPS 1Hz 10MHz IN 10MHz WK/TTL1 WK/TTL2 6Hz/TTL3 DARS AES 1 AES 2BALANCED AUDIO/AES/LTC

COMPOSITE BLACK 1REF LOOP TRI/BLACK 2 TRI/BLACK 3 TRI/BLACK 4 SDI 2 BLACKSDI 1 SDI 1 BLACK SDI 2

SDI 4 BLACKSDI 3 SDI 3 BLACK SDI 4

Coaxial Cable
(328ft / 100m)

SRG-4500

Coaxial Cable (26ft / 8m)

FME Plug

FME Jack

GPS Antenna

TNC Plug
Adapter Cable (5in / 130mm)

TNC Jack

SMB Jack



SRG-4500 User Guide (v7.0) GPS Option • 137

Figure 16.7  GPS-4500-200M — Connection with an External Line Amplifier

Connecting to the Network
The ETHERNET port on the SRG-4500 rear panel is used for status and control. Refer to Figure 16.8 when 
connecting the SRG-4500 to your network router.

Figure 16.8  Example of SRG-4500 Connected to a Network Router
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If you are connecting to an L2 or better switch, 
set the Storm Control configuration of your 

network router for the port connected to the 
SRG-4500. A limit of zero broadcast and/or 

multicast messages is recommended. If this is 
not available, then choose <10 broadcast 

and/or multicast messages/second. 

If you are connecting to an L4 or better 
switch, it is strongly recommended to 
close unused ports on the network 
switch connected to the control port. 
The only open ports should be: 9987, 
9988, 1991, 1992, 161, 162, 123, 5253, 
and 6666. All other ports should be 
disabled.



138 • GPS Option SRG-4500 User Guide (v7.0)

Simplified GPS Flowchart

Figure 16.9  Phasing to GPS Flowchart
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Operation
This section provides additional information for operating the SRG-4500 while using an active GPS antenna.

For More Information on...
• GPS signals, refer to IS-GPS-200E.
• GLONASS signals, refer to ICD L1 L2 GLONASS Edition 5.1 2008. 

Locking the SRG-4500 to GPS
One of the best sources of reference for both frequency and time is the Global Positioning System (GPS).

The SRG-4500 uses a 32 channel GPS receiver. As the SRG-4500 is powered, the GPS receiver begins searching 
for satellites from which it can get time, frequency and phase information. In a good reception area, as many as 12 
satellites may be visible. The SRG-4500 requires a minimum of 3 satellites to be located and fully decoded before it 
can start using the GPS data. The search for the first 3 satellites can take up to 3 minutes, but is often accomplished 
in 2. If less than 3 satellites are available, the SRG-4500 will not lock to GPS.

Once the minimum of 3 satellites have been located and their GPS data decoded, the SRG-4500 averages the 
number of counts from all of the detected satellites, and then continually adjusts the free-run oven frequency to 
generate a condition where the SRG-4500 is locked in frequency and phase to the GPS receiver.

In marginal reception areas, locking/unlocking of the GPS receiver will be tolerated as the short term effect on the 
free-running oven frequency of the SRG-4500 will be very small. When an unlocked condition is detected, the 
SRG-4500 software will smoothly revert to the stored free-running oven frequency.

The number of satellites can be monitored on the GPS Report sub-menu available in the System Setup menu. Refer 
to the section “GPS Time Tab” on page 111 for details.

Time Locking
Time lock is achieved by reading the GPS time from the receiver and calculating an appropriate timecode. GPS 
locks the SRG-4500 central timing system.

Keep the following in mind:

• The timecode needs to be checked and updated each time the GPS receiver is detected.
• However, in marginal reception, the timecode update should be suppressed until it has been valid for a number of 

seconds.
• Once the time-code has been set by the GPS receiver, the SRG-4500 should not need to recheck the GPS time 

unless a crash lock has been forced by the phase locking arrangement.

Frequency Locking
Frequency lock can be established in a few seconds as the oven free-running frequency is within a few ppm of the 
GPS frequency at all times. The first time the SRG-4500 is powered with a GPS receiver, the SRG-4500 waits for 3 
or more satellites to be “fixed”, then the SRG-4500 acquires frequency lock. This first time may take up to 5 
minutes from when the GPS lock was acquired.

Frequency lock is achieved when the short-term frequency error is less than 1ppm.

Phase Locking
Phase locking can be established a few minutes after frequency locking. Phase lock is achieved when the long-term 
frequency error is less than 0.1ppm.
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Signal Requirements
The SRG-4500 with GPS Receiver can achieve Cold Start acquisition with a signal level of -147dBm at its input. 
This means the SRG-4500 can find the necessary satellites, download the necessary ephemeris data and compute 
the location within a 5 minute period. 

The SRG-4500 will display a reported C/No of 40dB-Hz for a signal level of - 130dBm into the RF input.

• Each GPS and GLONASS satellite presents its own signal to the SRG-4500, and best performance is obtained 
when the signal levels are between -125dBm and -117dBm. These received signal levels are determined by:

• GPS and GLONASS satellite transmit power
• GPS and GLONASS satellite elevation and azimuth
• Free space path loss
• Extraneous path loss such as rain
• Partial or total path blockage such as foliage or building
• Multi-path caused by signal reflection
• GPS/GLONASS antenna
• Signal path after the GPS/GLONASS antenna

Even though for frequency and phase locking the SRG-4500 does not require a good 3D fix, it still requires three 
satellites in view to produce a fix.

Required Time Corrections
From a GPS Receiver, the SRG-4500 Master Clock can derive UTC and also add the appropriate time offset and 
provide corrected local time. Table 16.3 contains a list of the various corrections which need to be made by the 
SRG-4500.

System Noise Floor
As mentioned earlier, the SRG-4500 will display a reported C/No of 40dB-Hz for an input signal level of -130dBm. 
The C/No number means the carrier (or signal) is 40dB greater than the noise floor measured in a 1Hz bandwidth. 
This is a standard method of measuring GPS receiver performance.

Thermal noise is -174dBm/Hz at room temperature. From this we can compute a system noise figure of 4dB for the 
SRG-4500. This noise figure consists of the loss of the preselect SAW filter, the noise figure of the LNA as well as 
implementation losses within the digital signal processing unit.

Troubleshooting
This section provides a flowchart (Figure 16.10) to troubleshoot some common issues that may be encountered 
during setup or operation of your SRG-4500. The sections after the flowchart provide additional tips and notes for 
steps in the troubleshooting process.

Table 16.3  Required Time Corrections

Offset SRG-4500 Update

1
Earth Speed Drift 
in one day 1ms

Leap second corrections are made approximately 
every 18 months as determined by International 
Earth Rotation Service (IERS).

2 Local Time User defined The user usually defines the offset from UTC at 
time of installation

3 Daylight Saving 1 hour Twice per year
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Figure 16.10  Troubleshooting Workflow

Start a log

Was the
unit previously

locked
to GPS? No

No

Yes

No

Can you
identify any

reasons for the
failure(s)?

Is a
valid license

installed?

YesIntermittently Not at all

Works
intermittently

or
not at all?

Yes

Resolve identified faults Check hardware setup

Confirm configuration

Install the license key

Wait 12.5 minutes

No

Is the
Genlock mode

set to
GPS?

Yes

Set mode to GPS

No

Has
enough time

passed to
acquire a

lock?

Yes

Yes No

Is the GPS
cable attached
to rear panel of

unit?

Connect the GPS cable

Repair/replace components

Pass Fail

Pass Fail

Inspect
the physical
GPS setup

Test 5V
throughout

GPS antenna
system 

No

Is the
GPS antenna

correctly 
installed?

Yes

Yes No

Has RF
interference 

been
addressed?

Reposition GPS antenna

Eliminate RF interference



142 • GPS Option SRG-4500 User Guide (v7.0)

Validating the License
Refer to “Option Enable Menu” on page 88 for details on installing and verifying the licensed options on the 
SRG-4500. Keep in mind that:

• A valid license key will have between each 4 character group, a "-". For example, option code 2930c49c5a99 
will show as 2930-c49c-5a99.

• If the option key is invalid, you will see the entered value with "." between the groups and "- Invalid" after the 
entry.

Locking to GPS
To verify that the SRG-4500 is locking to a GPS source:

1. Follow the steps in “Locking the SRG-4500 to GPS” on page 139.

2. Does the SRG-4500 report any satellites in view?

• This information is reported in the Slot 12 System Time > GPS Time tab. Also refer to “GPS Status” on 
page 74.

3. Has enough time been allowed for the SRG-4500 to acquire and lock to GPS? Keep the following in mind:

• The Global Navigation Satellite System (GNSS) only transmits a complete UTC-GNSS time message once 
every 12.5 minutes. When powering up the GNSS receiver it is best to wait 12.5 minutes before relying on 
the GNSS time. 

• The navigation message is transmitted by the satellite on the L1 data link at a rate of 50 bits per second. The 
message structure uses a basic format of a 1500 bit long frame (30 seconds) made up of five sub-frames with 
each sub-frame being 30 bits long. Sub-frames 4 and 5 are repeated 25 times each, so that a complete 
message will require the transmission of 25 full frames (12.5 minutes).

• The UTC offset is only transmitted once per frame, so it is only transmitted once every 12.5 minutes. 
Depending where you were in the cycle when the GNSS receiver is first switched on, it can thus be up to 
12.5 minutes until the UTC offset value is transmitted from a satellite.

4. Does clicking the GPS Reboot button (on the Slot 0 > Genlock tab DashBoard) resolve the issue? 

Cabling
To troubleshoot the physical connections in your GPS setup:

1. Is the SMB snap-fit connector properly seated on the end of the GPS cable?

2. Is the antenna cable installed without kinks/abrasions/violating bend radius? Keep the following in mind:

a. Are all cables properly dressed and have appropriate strain relief?

b. Check at connectors that they have not been abused or have excessive bend radius. Remember that 
acceptable LMR195 radius is at 2.0” (50.8mm) and LMR400 radius is at 4.0” (101.6mm).
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c. The number of points to be checked depends on the GPS antenna system installed. Some systems may have 
addition components such as lighting protection, in line amplifiers, etc.

3. Are the connectors in good shape? Keep the following in mind:

a. Are all the connections in good shape - any corrosion or moisture inside? 

b. Is the outer jacket of the connector in good shape? Is there any fraying at the connector?

c. Are all connectors seated properly?

4. Is the GPS antenna connectors in good shape?

d. Are outside connectors protected from moisture ingest? 

e. Is the weather dome of the GPS antenna showing signs of cracking or other issues? 

Check the +5V Current Flow
To troubleshoot the voltage throughout your GPS setup:

1. Disconnect the GPS cable from the SRG-4500 rear panel.

2. Use a voltmeter to measure GPS connector center pin to outer shell. Keep the following in mind:

• If there is not +5V, this indicates that an over current event occurred in the antenna system. When an over 
current event occurs, it trips the circuit protection, which then requires a power cycle of the SRG-4500 to 
restore the +5V antenna supply. The SRG-4500 can supply +5V at 50mA.

• If this happens on a regular basis, it indicates that there is a fault in the antenna system (moisture in cable, 
faulty antenna, issue with any in-line amplifier that may be present, etc.).

3. If a 5V is not present:

a. Leave the GPS cable disconnected.

b. Power down the SRG-4500 for 30-60 seconds.

c. Power up the SRG-4500 .

d. Check if the +5V is now present on the frame GPS connector.

e. If so, problem is likely with the antenna system.

4. If 5V is present at the SRG-4500 rear panel, verify that +5V is also present at the GPS antenna:

a. Remove the cable from the GPS antenna, 

b. Use a voltmeter to check the FME plug from center pin to outer shell.

c. If +5V is not present, the problem may be with the cable or other components of the antenna system.

d. If +5V is present, the problem may be the GPS antenna. 
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Antenna Setup
Does the antenna have a good view of the sky? 

• The GPS antenna must be mounted in an outdoor location, and be positioned such that it has an uninterrupted 
view of the sky, i.e. with as much of the hemisphere of sky above it in plain view. 

• The antenna must be positioned away from any buildings or surfaces that could cause reflections to be received 
by the antenna.

• If you are mounting the antenna on a wall bracket, this assembly must be placed at the top of the wall, so as to 
gain a clear view of the sky above.

• The GPS antenna cannot be mounted indoors; not even against a window, even one without an anti-glare coating.

Check for Radio Frequency Interference

RF Interference into the GPS/GLONASS receiver tends to be the biggest problem when determining why the 
system performance is not meeting expectations. The GPS and GLONASS signals are at -130dBm and lower. If 
signals higher than this are presented to the receiver it can be overwhelmed. The SRG-4500 can reject CW in-band 
jamming signals, but would still be affected by non-CW signals. It is recommended to move the antenna away from 
any source of interference or shield the RF interference to prevent it from getting to the antenna.

The most common source of interference is digital noise. This is created by the fast rise and fall times and high 
clock speeds of modern digital circuitry. For example, a popular net book computer uses an Atom processor clocked 
at 1.6GHz. This is only 25MHz away from the GPS signal and virtually at the same frequency as the GLONASS 
signal. Because of the nature of the address and data lines, this would be broadband digital noise at a relatively high 
level. Such devices are required to adhere to a regulatory standard for emissions such as FCC Part 15 Subpart J 
Class B or CISPR 22. 

It is recommended to move the antenna away from the source of interference or shield the digital interference to 
prevent it from getting to the antenna.
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PTP Option
The SRG-4500 always contains the hardware, software and associated circuitry necessary to allow operation of the 
PTP Option. An Option Key is used to enable the PTP Option. No additional externally connected hardware is 
required as part of the installation.

 Ensure the SRG-4500 is GPS locked if the SRG-4500 will be used as a Grandmaster.

Installation
The PTP Option becomes operational after the relevant Option Key has been entered on the Option Enable menu. A 
power cycle may be required to complete the update process.

Physical Connections
In order to utilize the PTP Option, use an Ethernet cable to the GbE/PTP port and connect the SRG-4500 to your 
local network device (master router or local hub).

Figure 17.1  SRG-4500 Rear Panel — Cabling the PTP Option

Refer to the section “PTP Menu” on page 68 for information on configuring the Network and PTP systems with 
your required parameters.

Before You Begin
The SRG-4500 has one Precision Time Protocol (PTP) engine. This PTP engine can be set as a PTP Grandmaster 
source or set as a PTP Follower to lock the SRG-4500 to a remote PTP Grandmaster.

The basic operating mode of the SRG-4500 is set in the Genlock Select menu. When PTP is also considered then 
the mode of PTP must be configured in conjunction with the Genlock mode of the SRG-4500. The Genlock mode 
selected determines the allowed function of the primary PTP engine as follows:

• The PTP engine must be configured as a Grandmaster when the SRG-4500 reference selection is set to one of 
the following options:
› GPS Frequency and Phase lock (PTP serves TAI time)
› Internal (Free run)  (PTP serves TAI Time)
› Genlock to Video (PTP serves TAI Time) 
› Genlock to Video + VITC (PTP serves TAI Time)
› 10 MHz lock (PTP serves TAI Time)

 The PTP engine serves TAI time. If the Grandmaster is GPS or VITC locked, you cannot change the time PTP is 
serving. If the SRG-4500 is set to free run mode, it will serve TAI time based on the SRG-4500 UTC time. The 
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UTC time can be adjusted by nudging it in the UTC Time tab (slot 12 System Time). The local SPG time can 
have a time zone offset added in the SPG Time tab (slot 12 System Time) to allow for the local time zone and 
DST, the corrections for which are not reflected on the served PTP TAI time. 

• The PTP engine must be configured as a Follower if the SPG Genlock selection is set to lock to a remote PTP 
Grandmaster.

Configuration Overview
Comprehensive settings and reporting for the PTP Grandmaster option are available only via the DashBoard 
interface. It is only possible to properly configure the PTP system via the Slot 16 System Setup interface in 
DashBoard. 

It is recommended that the user chooses the PTP profile to suit their application (Grandmaster or Follower) and the 
suitable variant under the Simple View on the PTP configuration interfaces. All of the SMPTE recommended 
values are set by default. 

 It is possible to manually change a wide range of PTP parameters under the Detailed View on the PTP 
configuration screens. Before considering making changes to the SMPTE default values, please be aware that 
these default values were arrived at after much consideration and testing during numerous inter-ops and 
elsewhere. These should only be changed by those users who have a complete understanding and knowledge of 
PTP configuration within a network, and specifically in the broadcast context, and the implications of those 
changes.

PTP Grandmaster Selection
In a PTP network, all the masters on the network are evaluated by the Best Master Clock Algorithm (BMCA). The 
BMCA elects which device will act as the clock Master for a given PTP domain. To fully understand how this 
functions, we strongly recommend that the user familiarizes themselves fully with PTP and specifically PTP within 
a broadcast environment as specified in SMPTE ST2059. There is much published industry information on how 
PTP works and many tutorials on how to use and implement PTP within a broadcast environment.

The BMCA runs on all devices, and chooses a master based on a number of criteria. Priority 1 and Priority 2 values 
that are set by the user to influence the choice of a master.

Initial Grandmaster PTP Configuration
Priority 1 and 2 allow control of which devices will be elected as PTP Master. Lower numerical values represent a 
higher priority. Priority 1 is the first criteria used to determine the PTP Master; Priority 2 is used to differentiate 
between devices whose Priority 1 and other clock quality parameters are equal.

Setting the Priority 1 and Priority 2 values should be done in a systematic manner. The Priority 1 should be the same 
for all devices on the same stratum, with each node having a unique Priority 2 value. At the bottom media node 
layer, configuring the router ports to be Grandmaster only will help prevent any mis-configured devices from 
having adverse effects on the system.

Best practices indicate that the domain you choose for your facility should NOT be 0 nor 127. This is to help 
prevent a rouge clock from taking over the system if an unconfigured device is accidentally added to the system.
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Figure 17.2  Example System

Configuring PTP Profiles
All devices in a system should be configured to the same PTP parameters. To simplify this, and to provide a 
common set of values, SMPTE and the AES have created profiles:

• the SMPTE 2059:2015 profile is recommended for video networks 
• the AES67 profile was created for audio networks

To reduce the number of configurations, the AES created AES56-R16:2016, a set of recommended values that map 
between the AES and SMPTE profiles. To simplify setup of the SRG-4500, both SMPTE and AES67-R16 profiles 
can be selected to automatically set the parameters to these default values. 

Table 17.1 lists the for SMPTE-2059:2105 values.

Table 17.1  SRG-4500 — SMPTE-2059:2015 Selected

PTP GM SMPTE-2059:2015 spec
SRG-4500 Grandmaster Values when 

SMPTE-2059:2015 selected
Default Domain 
Number

Default value: 127
Configurable range: 0 to 127

Default is 127
Recommend NOT 127 nor 0
Domain is not reset via profile loading

Announce Interval Default value: -2  (4Hz)
Configurable range: -3 to +1 

250ms - 4Hz

Announce Receipt 
Timeout

Default value: 3
Configurable range: 2 to 10

3 * Announce Interval

Sync Message 
Interval

Default value: -3 (8Hz)
Configurable range: -7 to -1

125ms - 8Hz

Min P Delay 
Request Interval

Default value: equal to Sync Message Interval
Configurable range: Sync Message Interval to
Sync Message Interval+5

125ms - 8Hz

Backup SRG-4500

ULTRIX-FR5

Primary SRG-4500

IGGY-MADI

Domain: 6
Priority 1: 1

Priority 2: 15

Domain: 6
Priority 1: 1

Priority 2: 12

Domain: 6
Follower Mode Only

IGGY-MADI

Follower/Master

Master Only

Master Only

Master Only

Follower/Master

Network Router
PTP Aware Router
Boundary Clock Mode
Domain: 6
Priority 1: 12
Priority 2: 20

SRG-4500 SYNC GENERATOR SRG-4500 SYNC GENERATOR

Subsystem SRG-4500
SRG-4500 SYNC GENERATOR

1 2 3 4IP: ###.###.##.###



148 • PTP Option SRG-4500 User Guide (v7.0)

Table 17.2 lists the AES67-R16:2016 values. 

SMPTE Profile TLV
When using the SMPTE SMPTE-2059:2015 profile, a SMPTE TLV (type, length, value) is generated. The user 
can configure four items in the TLV. This TLV message can be used by downstream equipment to determine video 
standards and assist with timing considerations.

If used, the user should configure the Advertise System Use Frame Rate for the nominal frame rate prevalent in 
their facility.

The Advertise System Use Drop Frame should be selected when the primary frame rate is non-integer (e.g. 59.94, 
29.97, etc.).

The Advertise System Use Color Frame ID can be useful for downstream equipment re-generating standard 
definition reference signals.

PTP Grandmaster Configuration
By default, the options are displayed in the Simple View. In Simple View, basic information relating to the PTP 
port, the selected mode, and default settings are displayed. Essential settings are displayed only (details can be 
displayed when the Detail View box is selected). When a profile is selected, all settings associated with that profile 
are automatically set according to the SMPTE and AES recommendations.

To display the PTP Grandmaster options in DashBoard

1. Navigate to the Slot 16 System Setup interface.

2. Select the Network tab.

3. Select the PTP sub-tab (located at the bottom of the Network tab).

4. Locate the PTP Grandmaster area.

By default, the Detail View box is cleared (unselected) and the PTP options are in Simple View.

5. Use the PTP - IP address of this SPG to set the IP Address of the GbE PTP port.

6. Use the PTP - IP sub net mask to set IP sub net mask of the GbE PTP port. 

7. Use the PTP – IP gateway address to set IP gateway address of the GbE PTP port.

Table 17.2  SRG-4500 — AES67-R16:2016 Selected

PTP GM AES67-R16:2016
SRG-4500 Grandmaster Values when 

AES67-R16:2016 selected
Default Domain 
Number

0 Default is 127
Recommend NOT 127 nor 0
Domain is not reset via profile loading

Announce Interval 1 (2sec) 2 sec

Announce Receipt 
Timeout

3 3

Sync Message 
Interval

Default value: -3 (8Hz) 125ms - 8Hz

Min P Delay 
Request Interval

Default value: -3 (8Hz) 125ms - 8Hz
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8. Use the Mode menu to specify the preferred PTP mode of operation. Choose from the following:

• Off — The PTP engine is off. It does not participate in any PTP activity. It does not lock to any reference.
• PTP Multicast Follower — The device is a PTP Follower. It uses multicast messages for all network 

messages.
• PTP Mixed Mode Follower — The device is a PTP Follower. It uses multicast messages for most network 

messages. It uses Unicast messages for Delay Request and Delay Response messages.
• PTP Grandmaster (Active) — The device is a PTP Grandmaster. It sends Announce, Sync and Follow Up 

messages irrespective of whether it sees a better (BMCA) Grandmaster on the network or not. Some PTP 
Followers and PTP management systems keep a pool of known Grandmasters to aid in redundancy and 
speed of switching between Grandmasters. In a SMPTE ST2022-7 topology, selecting this mode ensures the 
backup device will always be active, at least in the top node of the network.

• PTP Grandmaster (Passive) — If not selected by BMCA, the device is a PTP Grandmaster. If it sees a 
better (BMCA) Grandmaster on the network, it suspends send all messages. If it later becomes the best 
(BMCA) Grandmaster, it resumes sending all messages.

9. Use the Domain menu to select value for the Domain (Range 0 – 127). 

10. Use the Priority 1 menu to select value for Priority 1 (Range 0 – 255). 

11. Use the Priority 2 menu to select value for Priority 2 (Range 0 – 255).

12. Use the PTP Profile menu to specify the required PPTP Profile. Choose from the following:

• IEEE1588 (default)
• SMPTE-2059: 2015
• AES67-R16: 2016

13. Use the SMPTE Profile Parameters (Advertise System Frame Rate, Advertise Use Drop Frame, and Advertise 
Use Color Frame ID if required).

14. Click Apply New PTP Network Settings to apply the new PTP Network Settings.

15. Click PTP Restart Confirm to restart the PTP engine.

 This will restart the PTP engine on the SRG-4500 and there will be a disruption to the PTP service until it is 
relocked.

Status Fields

The following status fields report read-only information:

• UTC Time — Displays the current UTC Time.
• PTP – MAC address — Displays the PTP port MAC address.
• PTP Clock ID — Displays the PTP Clock ID.
• PTP Grandmaster Status — Displays the current profile status.
• PTP Alert — Displays any PTP alert message.
• PTP Status Alarm — Displays alarm status from Red (Locked), Yellow (Locking), and Green (Locked).

Detailed View Options
If the Detailed View box is selected, the following additional options are displayed in DashBoard:

• DSCP Qos — Choose from the following:
› 46 – Expedited forwarding
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› 56 – Class Selector 7 (deprecated)
• TTL – Time to Live — Select a value for Time to Live (the range is 0 – 255).
• PTP Enable Customized Settings — By selecting this box, the user can then adjust parameters to deviate from 

the default values of the profile selected. This should not normally be necessary and should only be done by very 
qualified personnel. 

• Sync Message Interval — Displays Sync Message Interval
• Completed Sync Messages — Displays completed Sync Messages
• Announce Message Interval — Displays Announce Message Timeout
• Completed Announce Messages — Displays Completed announce Messages
• Advertised Minimum Delay Request Interval — Displays Advertised Minimum Delay Request Interval

SMPTE Profile Parameters
• SMPTE Profile Message Interval — Displays SMPTE Profile Message Interval
• Completed SMPTE Profile Messages — Displays Completed SMPTE Profile Messages
• Advertise System Use Frame Rate — Choose value from the following:

› 23.97Hz – 24000/1001
› 24Hz – 24000/1000
› 25Hz – 25000/1000
› 29.97Hz – 30000/1001
› 30Hz – 30000/1000
› 50Hz – 50000/1000
› 59.94Hz – 60000/1001
› 60Hz – 60000/1000

• Advertise Use Drop Frame — Check box ON/OFF
• Advertise Use Color Frame ID — Check box ON/OFF
• Current Local Offset — Displays Current Local Offset
• Current DS — Displays Current DST status
• DST at next discontinuity — Displays DST at next discontinuity status
• DST at previous JAM discontinuity — Displays DST at previous JAM discontinuity status
• Leap Second Approaching — Displays Leap second approaching status
• Discontinuity — Displays Discontinuity status

PTP Clock
• Clock Time Source — Displays Clock Time Source
• Clock Class — Displays Clock Class
• Clock Offset (Accuracy – Better than) — Displays Clock Offset
• Clock log Variance — Displays Clock log Variance

Connection Logs and Statistics Tables

The Connection Logs and Statistics tables report information on up to 128 follower devices connected to the 
Grandmaster. Details such as the IP address of the follower, mode, connection time, etc. are also provided.

• Clear PTP Connection Logs and Statistics Tables — Click to confirm.
• View Connections — Select a range from the following:

› 1 -16
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› 17 – 32
› 33 – 48
› 49 – 64
› 5 – 80
› 81 – 96
› 97 – 112
› 113 – 128

Connection Logs and Statistics Tables
• Clear PTP Connection Logs and Statistics Tables — CONFIRM  - Click to confirm
• View Connections — Choose from Groups of 16 (1 – 256).
• IP address of connected device — Connection Alive Duration (Lifetime)
• Displays IP address of connection — Displays lapsed time
• Delay Request Count (Lifetime) — Delay Requests per sec (Current)
• Displays number of delay requests — Displays number of delay requests per seconds

PTP Follower Configuration
This section provides information on the menus and options when the SRG-4500 is set to PTP Follower mode. 

By default, the options are displayed in the Simple View. In Simple View, basic information relating to the PTP 
port, the selected mode, and default settings are displayed. Essential settings are displayed only (details can be 
displayed when the Detail View box is selected). When a profile is selected, all settings associated with that profile 
are automatically set according to the SMPTE and AES recommendations.

To display the PTP Follower options in DashBoard

1. Navigate to the Slot 16 System Setup interface.

2. Select the Network tab.

3. Select the PTP sub-tab (located at the bottom of the Network tab).

4. Locate the PTP Follower area.

By default, the Detail View box is cleared (unselected) and the PTP options are in Simple View.

5. Use the PTP - IP address of this SPG field to set the IP Address of the GbE/PTP port.

6. Use the PTP - IP sub net mask field to set the IP sub net mask of the GbE/PTP port.

7. Use the PTP – IP gateway address field to set the IP gateway address of the GbE/PTP port.

8. Use the Mode menu to specify the preferred PTP mode of operation. Choose from the following:

• Off
• PTP Multicast Follower
• PTP Mixed Mode Follower
• PTP Grandmaster (Active)
• PTP Grandmaster (Passive if not selected by BMCA))

9. Use the Domain field to select a value for Domain (0 – 127).

10. Use the PTP Profile field to select the required PPTP Profile. Choose from the following:

• IEEE1588 (default)
• SMPTE-2059: 2015
• AES67-R16: 2016
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11. Use the Allowable Observed Network Jitter before alarm (+/- ns) field to specify the allowable network 
jitter before an alarm is reported.

12. Click Apply New PTP Network Settings to apply the new PTP Network Settings.

13. Click PTP Restart Confirm to restart the PTP engine.

 This will restart the PTP engine on the SRG-4500 and there will be a disruption to the PTP service until it is 
relocked.

PTP Follower Status
• UTC Time — Displays current UTC Time.
• PTP Clock ID — Displays the PTP Clock ID.
• PTP Follower Status — Displays current profile status.
• Observed Network Jitter (+/- ns) — Displays the observed Network jitter in ns.
• PTP Alert — Displays any PTP Alert message.
• PTP Status Alarm — Displays alarm status from Red (Locked), Yellow (Locking), and Green (Locked).
• Completed Sync Messages — Displays number of completed Sync Messages.
• Completed Announce Messages — Displays number of completed Announce Messages.
• Observed jitter — Displays alarm status from Red (Serious), Yellow (Average), and Green (OK).

Detailed View Options
If the Detailed View box is selected, the following additional options are displayed in DashBoard:

• Domain — Select a value for Domain (0 – 127).
• Priority 1 — Displays the value for Priority 1 (0 – 255).
• Priority 2 — Displays the value for Priority 2 (0 – 255).
• Step Mode — Displays the current Step Mode.

PTP Profile Parameters
• PTP Enable Customized Settings — With the set to ON, the user can adjust parameters to deviate from the 

default values of the profile selected. This should not normally be necessary and should only be done by very 
qualified personnel.

• Sync Message Interval — Displays Sync Message Interval
• Completed Sync Messages — Displays completed Sync Messages
• Announce Message Interval — Displays Announce Message Interval
• Announce Message Timeout — Displays Announce Message Timeout
• Completed Announce Messages — Displays Completed announce Messages

Advertised Minimum Delay 
• Request Interval — Displays Advertised Minimum Delay Request Interval
• Completed Delay Request Messages — Displays Completed Delay request Messages
• Completed Delay Response Messages — Displays Completed Delay Response Messages
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SMPTE Profile Parameters
• Completed SMPTE Profile Messages — Displays Completed SMPTE Profile Messages
• Advertise System Use Frame Rate — 23.97Hz – 24000/1001
• Advertise Use Drop Frame — Customized setting
• Advertise Use Color Frame ID — Customized setting
• Current Local Offset — Displays Current Local Offset
• Current DST — Displays the Current DST status
• DST at next discontinuity — Displays DST at next discontinuity status
• DST at previous JAM discontinuity — Displays DST at previous JAM discontinuity status
• Leap Second Approaching — Displays Leap second approaching status
• Discontinuity — Displays Discontinuity status

PTP Clock Parameters
• Time Source — Displays Clock Time Source
• Clock Class — Displays Clock Class

Clock Offset
• Displays Clock Offset
• Clock log Variance — Displays Clock log variance
• Clock Offset from PTP reference — Clock offset from PTP reference

Troubleshooting
You can choose to create a log of PTP events and then download it to a readable file for troubleshooting purposes.

 The Ethernet 100-Base T port and the GbE/PTP port must be connected to the same sub-net, or a gateway is 
between the individual sub-nets.

To create and download a log of PTP events

1. Navigate to the Slot 16 System Setup interface.

2. Select the Network tab. 

3. Select the Debug Logging sub-tab.

4. Locate the PTP Linux Log area.

5. Set the Collect Linux Debug Messages for Download menu to Active.

6. Wait 30 seconds.

7. Set the Collect Linux Debug Messages for Download menu to Stopped. 

8. Navigate to the Slot 14 PTP Log interface. 

9. From the PTP Log interface, select System Summary > Download File.

10. Click the Download link to download the PTP Log file.
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Certifications and Compliances
Table 18.1  EC Declaration of Conformity - EMC

Category Standards or Description
EC Declaration of 
Conformity - EMC

Meets the intent of Directive 89/336/EEC for Electromagnetic Compatibility. 
Compliance was demonstrated to the following specifications as listed in the 
Official Journal of the European Communities.

EN55103

Environmental E2-commercial and light industrial

Part 1 Emission EN55032 Class A radiated conducted emissions

EN55103-1, Annex A Radiated magnetic field emissions

EN55103-1, Annex B Inrush current; I peak=14.6 amps

Part 2 Immunity IEC61000-4-2 Electrostatic discharge immunity

IEC61000-4-3 RF electromagnetic field immunity

IEC61000-4-4 Electrical fast transient/burst immunity

IEC61000-4-5 Power line surge immunity

IEC61000-4-6 Conducted RF immunity

IEC61000-4-11 Voltage dips and interruptions immunity

EN55103-2, Annex A Radiated magnetic field immunity

EN61000-3-2 — AC power line harmonic current emissions

EN61000-3-3 — Voltage changes, fluctuations, and flicker

EC Declaration of 
Conformity - Safety

Compliance was demonstrated to the following specification as listed in the 
Official Journal of the European Union:
• IEC 60950-1/A1:2009
• IEC 62368-1:2014
• EN 62368-1:2014 + EN 62368-1:2014/A11:2017 - Audio/video, information and 

communication technology equipment - Part 1: Safety requirements

Australia/New Zealand 
Declaration of 
Conformity - EMC

Complies with the EMC Framework, demonstrated per Emission Standard AS/NZS 
2064 (Industrial, Scientific, and Medical Equipment).

Safety Complies with the following safety standards:
• AS/NZS 62368.1:2018
• CAN/CSA C22.2 No. 1010.1 
• CAN/CSA C22.2 No. 62368-1:2014
• IEC 60950-1/A1:2009
• UL 60950-1
• UL 62368-1:2014
•
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Installation (over 
voltage) Category

Terminals on this product may have different installation (over-voltage) category 
designations.
The installation categories are:
• CAT III — Distribution-level mains (usually permanently connected). Equipment 

at this level is typically in a fixed industrial location.
• CAT II — Local-level mains (wall sockets). Equipment at this level includes 

appliances, portable tools, and similar products. Equipment is usually 
cord-connected.

• CAT I — Secondary (signal level) or battery operated circuits of electronic 
equipment. 

Pollution Degree A measure of the contaminates that could occur in the environment around and 
within a product. Typically the internal environment inside a product is considered 
to be the same as the external. Products should be used only in the environment for 
which they are rated.

Pollution Degree 
2

Normally only dry, non-conductive pollution occurs. 
Occasionally, a temporary conductivity that is caused by 
condensation must be expected. This location is a typical 
office/home environment. Temporary condensation occurs 
only when the product is out of service.

Manufacturing All assemblies manufactured in an ISO9001:2008 registered facility. Steel is 18swg 
(1.2mm) thickness CR4GP (Cold Reduced Mill Finish General Purpose) to BS 
1449 Plating is zinc and clear passivated to BS EN 12329:2000 FE//ZN8//A (FE = 
Steel, ZN8 = 8 mic minimum zinc deposit, A = clear passivation).

All assemblies manufactured in accordance to IPC-A-610E class 2 suitability 
standard.

All assemblies manufactured in accordance to ISO14001:2004 environmental 
standard.

IEC Characteristics Equipment Type: 
Test and 
Measuring

• Installation Category II (Single-phase, receptacle -connected 
loads)

• Pollution Degree 2 (Normally only non-conductive pollution 
occurs)

• Safety Class I (Grounded product)
• Temperature 5°C to 40°C

Table 18.1  EC Declaration of Conformity - EMC
Category Standards or Description



SRG-4500 User Guide (v7.0) Service Information • 157

Service Information
This chapter contains procedures for cleaning and performing preventive maintenance on the SRG-4500, general 
servicing information, and the warranty policies.

User Maintenance
This section contains information for cleaning and performing preventive maintenance on the SRG-4500.

General Care
Protect the instrument from adverse conditions, i.e. high humidity, high temperatures, etc. The instrument is NOT 
waterproof.

When handling the unit or any of its controls, do so with clean hands.

Do not use excessive force to operate any of the controls on the unit.

Exterior Cleaning
Clean the instrument periodically to prevent the accumulation of dust or dirt. Accumulated dust in the instrument 
acts like an insulating blanket, preventing proper cooling, resulting in overheating and ultimately premature 
component breakdown. Under high humidity conditions, accumulated dust can also result in an electrically 
conductive path.

A vacuum cleaner may be used to remove accumulated dust on the outside of the instrument. Ensure that the nozzle 
is fitted with a soft brush head (or similar) to avoid damaging the instrument. 

If the exterior surfaces or controls of the instrument require further cleaning, use a dry, lint- free cloth or a 
soft-bristle brush. If dirt remains, use a cloth or swab dampened with a 75% isopropyl alcohol solution. A swab is 
useful for cleaning in narrow spaces around the controls and connectors. Do not use excessive amounts of the 
approved cleaning solution when cleaning the instrument. Do not use abrasive compounds on any part of the 
instrument. 

Preventive Maintenance
Preventive Maintenance mainly consists of periodic cleaning. Periodic cleaning reduces instrument breakdown and 
increases reliability. Clean the instrument whenever needed (using the guidelines outlined above), based on the 
operating environment. Dirty conditions may require more frequent cleaning than a conventional “clean room” 
environment.

Warning — To avoid personal injury, always remove the power cord before cleaning the instrument.

Caution — Avoid exposing the instrument to liquids, sprays or solvents, as this could damage the unit. 
Cleaning agents may also damage the instrument. Avoid solutions that contain harmful chemicals such 
as Acetone, Benzene, Toluene, Xylene, or similar.

Caution — Do not allow moisture or dust to enter the instrument during exterior cleaning. Only use 
enough solution to mildly dampen a cloth or similar. After cleaning, use de-ionized water on a clean cloth 
to “rinse” the instrument.
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Servicing
The SRG-4500 should require little or no in-service maintenance to the installed electronics. Provided the measures 
outlined in the section “Preventive Maintenance” on page 157 are adhered to, the product should perform for 
several years without any major user intervention.

Maintenance of components within the product is not usually required, except under exceptional circumstances. If a 
fault occurs, please follow the instructions listed in the chapter “Troubleshooting” on page 93 before attempting to 
service the product. The servicing of any of the internal components requires the unit to be extracted from the bay 
and the top cover removed. If your problem cannot be resolved, contact Ross Video for further advice.

If you ordered a Service Option, then removing the unit from the bay and returning it to Ross Video for updating 
will provide the user with the opportunity to inspect the unit for any problems relating to the operating 
conditions/environment.

Service Safety Overview
Only qualified personnel should perform service procedures. Read this section before performing any service 
procedures.

• Do Not Service Alone. Do not perform internal service or adjustments of this product unless another person 
capable of rendering first aid and resuscitation is present.

• Disconnect Power. To avoid electric shock, switch off the power to the instrument, then disconnect the power 
cord from the mains power.

• Use Care When Servicing With Power On. Dangerous voltages or currents may exist in this product. 
Disconnect power, remove battery (if applicable), and disconnect test leads before removing protective panels, 
soldering, or replacing components.

• Observe Static Precautions. Servicing of this product should be performed only in a static-safe environment, 
i.e. at a suitably configured ESD Workstation. Always use a Static Grounding Wrist-Strap connected to the ESD 
Workstation mat while servicing the product.

• To avoid electric shock, do not touch exposed connections.

Important Information Regarding the use of Switch Cleaners
Switch Cleaner products usually contain a lubricating additive (along with the “alcohol- based” propellant), 
intended to remain after spraying into relevant components.

Some equipment produced by Ross Video contains components that should not be cleaned using these types of 
cleaners, due to the compact nature of the components, their operating characteristics, or their inaccessibility. This 
is because push-buttons, for example, rely on clean, dry, conductive contact surfaces to operate correctly. Applying 
Switch Cleaner lubricant only serves to attract dust, or worse still could “wash-in” grease and dust, which could 
severely reduce the conductivity of the component parts.

Therefore, Ross Video does not recommend the use of these Switch Cleaner products on their equipment, and will 
not be held liable for any fault caused by inadvertent or unqualified use or application of such products.

Warranty and Repair Policy
The SRG-4500 is warranted to be free of any defect with respect to performance, quality, reliability, and 
workmanship for a period of ONE (1) year from the date of shipment from our factory. In the event that your 
SRG-4500 proves to be defective in any way during this warranty period, Ross Video Limited reserves the right to 
repair or replace this piece of equipment with a unit of equal or superior performance characteristics.

Should you find that this SRG-4500 has failed after your warranty period has expired, we will repair your defective 
product should suitable replacement components be available. You, the owner, will bear any labor and/or part costs 
incurred in the repair or refurbishment of said equipment beyond the ONE (1) year warranty period.
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In no event shall Ross Video Limited be liable for direct, indirect, special, incidental, or consequential damages 
(including loss of profits) incurred by the use of this product. Implied warranties are expressly limited to the 
duration of this warranty.

This SRG-4500 User Manual provides all pertinent information for the safe installation and operation of your Ross 
Video Product. Ross Video policy dictates that all repairs to the SRG-4500 are to be conducted only by an 
authorized Ross Video Limited factory representative. Therefore, any unauthorized attempt to repair this product, 
by anyone other than an authorized Ross Video Limited factory representative, will automatically void the 
warranty. Please contact Ross Video Technical Support for more information.

In Case of Problems
Should any problem arise with your SRG-4500, contact the Ross Video Technical Support Department using the 
information provided in the section “Contacting Technical Support” on page 14.

A Return Material Authorization number (RMA) will be issued to you, as well as specific shipping instructions, 
should you wish our factory to repair your SRG-4500. If required, a temporary replacement frame will be made 
available at a nominal charge. Any shipping costs incurred will be the responsibility of you, the customer. All 
products shipped to you from Ross Video Limited will be shipped collect. 

The Ross Video Technical Support Department will continue to provide advice on any product manufactured by 
Ross Video Limited, beyond the warranty period without charge, for the life of the equipment.
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Glossary
The following terms are used throughout this guide:

• “Almanac” refers to a set of parameters included in the GPS satellite navigation message that a receiver uses to 
predict the approximate location of a satellite. The almanac contains information about all of the satellites in the 
constellation.

• “CW signals” refers to continuous wave signals.
• “Ephemeris” is a description of the path of a celestial body indexed by time. The navigation message from each 

GPS satellite includes a predicted ephemeris for the orbit of that satellite valid for the current hour. The 
ephemeris is repeated every 30 seconds and is in the form of a set of 16 Keplerian-like parameters with 
corrections that account for the perturbations to the orbit caused by the earth’s gravitational field and other 
forces.

• “Epoch” is an instant of time (or a date) from which values of data are referenced. Note: an Era is the period of 
time between successive epochs.

• “GLONASS” refers to the Global Navigation Satellite System.
• “GPS” refers to global positioning system.
• “Operator” and “User” refer to the person who uses SRG-4500.
• “RF interference” refers to radio frequency interference
• “System” and “Video system” refer to the mix of interconnected production and terminal equipment in your 

environment.
• “UTC” refers to Co-ordinated Universal Time. The time scale based on the atomic second but occasionally 

corrected, by the insertion of leap seconds, to keep it approximately synchronized with Earth’s rotation. The leap 
second adjustments keep UTC within 0.9 seconds UTI1.
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