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©2023 Wharton Electronics, All rights reserved.

In the interests of improving design, operational function, and/or 
reliability, Wharton Electronics reserves the right to make changes 
to the products described in this document without notice.  

 Trademarks

Wharton Electronics, 5200, 488HS4, 6010, 6100 and 48x0 are 
trademarks of Wharton Electronics.

All other trademarks and registered trademarks are property of 
their respective owners.

 Customer Support

For assistance with installation, confi guration or operation of your 
6010 or 6100 frequency control clock system, please contact your 
vendor’s representative.

For further technical information and support for your 6010, 
6100 or any other Wharton product, please visit the Wharton 
Electronics’s web site:

https://www.wharton.co.uk

 Statutory Notices

Warning - To prevent fi re or shock hazard, do not expose the 
unit to rain or moisture.

This equipment has a built-in Lithium battery which in normal 
operation should have a service life greater than 10 years. 

You can return your unwanted Lithium batteries to the 
manufacturer or their agent.

Note: In some areas disposal of Lithium batteries in household or 
business trash may be prohibited.

Caution: Do not handle damaged or leaking Lithium batteries.

To remove battery at end of product’s life, unscrew case lid from 
case body to remove, locate Lithium ‘coin cell’ battery in holder 
on main driver board and unclip from holder.  Battery should be 
disposed of as per local legislations.

 For Customers in Europe

Electromagnetic Compatibility & Safety

The 6010 and 6100 frequency control clock systems, when used 
in accordance with our recommendations, complies with the 
European Community Electromagnetic Compatibility Directive 
89/336/EEC (as amended by 91/263/EEC, 92/31/EEC and 93/68/
EEC) and the European Community Low Voltage Directive 73/23/
EEC (as amended by 93/68/EEC) and conforms to the following 
standards:

• EN IEC 61000-6-1

• EN IEC 61000-6-2

• EN IEC 61000-6-3

• EN IEC 55032

• EN IEC 55033

• EN IEC 62368-1

 For Customers in the USA

The equipment has been tested and certifi ed to comply with the 
limits for a Class B digital device, pursuant to Part 15 of the FCC 
Rules.  These limits are designed to provide reasonable protection 
against harmful interference in a residential installation.  The 
equipment generates, uses and can radiate radio frequency energy 
and, if not installed and used in accordance with the instructions, 
may cause harmful interference to radio communications.  
However, there is no guarantee that interference will not occur 
in a particular installation.  If this equipment does cause harmful 
interference to radio or television reception, which can be 
determined by turning the equipment off and on, the user is 
encouraged to try and correct the interference by one or more of 
the following measures:

• Reorientate or relocate the receiving antenna.

• Increase the separation between the equipment and 
receiver.

• Connect the equipment into an outlet on a circuit different 
from that to which the receiver is connected.

• Consult the dealer or an experienced radio/TV technician 
for help.

You are cautioned that any changes or modifi cations not expressly 
approved in this manual could void your authority to operate this 
equipment.

 Warranty

The 6010 & 6100 frequency control clock systems are fully 
guaranteed, on a return to works basis, against failure due to faulty 
parts or workmanship for two years from date of purchase.  In the 
event of failure, either within or outside the warranty period, please 
pack the unit with care and return to the manufacturer, or their 
agent, for examination and repair.

In no event shall the manufacturer, or their agent, be liable for 
any direct, incidental or consequential damages of any nature, or 
losses or expenses resulting from any defective product or the use 
of any product, irrespective of whether the manufacturer, or their 
agent, has advance notice of the possibility of such damages.
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 1 - Introduction

The 6010 & 6100 frequency control clock systems are designed to 
provide an integrated display of time and frequency information for 
power generation control rooms and facilities.  Each display unit 
uses bright red, green, yellow or blue LED characters to provide 
an accurate read-out of the supply Frequency, the Standard Time 
derived from the internal or external time reference, the Frequency 
Time derived from the 50 or 60Hz supply frequency and the Time 
Difference between the Standard Time and the Frequency Time.

 Features

• Operational

High visibility red, green, yellow or blue LED display 
showing supply Frequency, Standard Time, Time 
difference and Frequency Time.

‘Set Once’ local time zone setup, automatically calculating 
future daylight saving time changes for local time zone.
256 Year Calendar, 4 digit year setting. (Range 2000-
2255)
Easy to install, ‘setup and forget’ operation.

RC-100 remote to provide remote manual setup via hand 
held infrared remote control.

• Timing accuracy

The display of Frequency and the Frequency Time count 
are derived from a dedicated, isolated voltage input.  The 
frequency display has an accuracy of +/-0.001% +/-1 digit 
from 20-80Hz.

Optional high precision OCXO upgrade available.

Unsynchronised:  1/sec/week @ 20-25ºC
Locked to optional GPS synchronisation system:  within 
1mS of UTC

• Synchronisation options

An optional 488HS4 GPS satellite time synchronisation 
subsystem may be fi tted to maintain the time keeping 
within 1mS of UTC.

May be synchronised to the 48x0 time code output of a 
5200 series master clock.

May be synchronised to NTP server.

• RS232 and RS485 interface

A serial RS232 & RS485 data port is provided which 
allows the display of information derived to a remote 
computer with an appropriate serial data input.

• 3 x Relay Outputs

30V DC @ 200mA rated contacts.

Programmable for under frequency / over frequency alarm 
conditions.

High visibility front panel LEDs showing relay status. 

(6100 units only)

 Environment

Unit Power supply: Internal PSU 100-250V AC. 50/60Hz

24V or 48V DC power supply extra cost option.

Frequency Detection input: 100-250V AC. 50/60Hz

Battery Backup: >1 Year. (The battery backup maintains 
the internal time count during periods of mains failure)

6010.057 Enclosure: 
1450mm wide x 135mm high x 66mm deep (57.1” x 5.3” 
x 2.6”)

6010.100 Enclosure : 
2600mm wide x 230mm high x 66mm deep (102.4” x 9.1” 
x 2.7”)

6100.02 Enclosure:
330mm wide x 135mm high x 66mm deep (13.0” x 5.3” x 
2.6”)

Operating temperature:   0-50ºC
Relative Humidity:   0% to 90% (non-condensing.)
Altitude:  0 to 3,000m
MTBF: > 50,000 hours
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 2 -  Installation

 Power Supply Connection

The 6010/6100 frequency control clock system is fi tted with a 
universal 100-250V 50/60Hz power supply.  The system may be 
supplied with a 24V or 48V DC power supply as an extra cost 
option.

The 6010/6100 frequency control clock systems mains detection 
input is designed for connection to a 100-250V 50/60Hz mains 
supply.

Both the power supply input and mains detection input are on rear 
mounted IEC mains connections.

The 6010/6100 frequency control system must be connected 
to the appropriate supply sources after fi rst verifying the correct 
voltage by reference to the voltage labels fi xed to the rear of the 
system.

A connection to the earth line must be made to ensure safe 
operation and ensure compliance with EMC regulations.

To ensure conformance with EN60950:

(A) For installations where the 6010/6100 frequency 
control clock system is to be permanently connected 
into the mains power circuit, a readily accessible 
disconnect device should be incorporated in the fi xed 
wiring.

(B) For installations where the 6010/6100 frequency 
control clock system is to be plugged into the mains 
power circuit, a socketed outlet should be installed 
near the equipment and should be easily accessible.

All installation work should be performed in accordance with 
the Seventeenth Edition of the IEE Wiring Regulations.

The 6010/6100 frequency control clock system is fi tted with a 
Lithium battery which will maintain the internal time count for 
a period normally in excess of 1 year if the mains supply is 
interrupted.

 External Connections 

The external connections located on the rear of the 6010/6100 
frequency control clock system provide the following inputs and 
outputs:

GPS / Synchronisation Connection 6

48x0 Synchronisation Connection 6

RS232 and RS485 Connections 9

Relay Connections 8

Frequency Time remote reset connection 7

Please see the relevant sections of the 6010/6100 frequency 
control clock system manual for further information.
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 3 - Programming

The 6010/6100 frequency control clock system has a user friendly 
interface based on the use of four buttons.

The buttons are located on the right hand rear of the unit. Each 

button is mirrored on the remote control supplied, labelled , 

,  and .

The  button is used to enter the setting mode and step to the 

next stage saving any changes, whereas the  and  buttons 
are used to alter the values of settings.  The bottom button resets 
the Frequency Time back to the current Standard Time display 
and thus zeros the Time Difference offset. This can also be done 

remotely by pressing the  button on the remote control.

 Function Programming

On pressing the  button the function mode is entered.  By 

pressing the  and  buttons the user can scroll through all 
the available modes for set up of the 6010/6100 frequency control 
clock system.

The modes will be displayed in the following order:

 Time Setting Mode

  Location Setting Mode

 Synchronisation Setting Mode

 Relay Setting Mode

 DHCP Setting Mode

 System Setting Mode

To select any of the modes whilst they are displayed in the function 

mode press the  button.  This allows the user to enter a specifi c 
mode and make any necessary changes to the related settings.  

To progress through the options use the  button and to alter 

the values for these options use the  and  buttons.  On 

completion of any changes the  button can be used to save 
the settings and to step forward through any other options before 
returning to the normal time display.

Please refer to the following table for more details on function 
programming.

 Unit Status Indication

The operational status of the 6010/6100 Frequency control clock 
system is indicated by the colon LEDs on the Standard Time 
display.  When the system is unsynchronised, the Standard Time 
display colon LEDs will fl ash on and off.  If the unit is synchronised 
the Standard Time display colon LEDs will be continuously 
illuminated.  A unit error state is indicated by the Standard Time 
display colons being extinguished.

 Display Brightness

Automatic or manual brightness - The display may be 
programmed to one of seven preset display brightness levels. 
Alternatively, the unit may be programmed for automatic display 
brightness where the display illumination level is reduced as the 
ambient light level decreases
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Function ‘Relay Setting Mode’. 
‘Up’ to select, ‘+’ or ‘-’ to change.

Function ‘System Setup’. ‘Up’ to 
select, ‘+’ or ‘-’ to change.

Relay Setting Mode selected, with 
code 1 fl ashing. See chapter 8.

System Setting Mode selected, with 
brightness fl ashing.

Normal time display

Function ‘Time Setting Mode’. ‘Up’ 
to select, ‘+’ or ‘-’ to change.

Function ‘Synchronisation Mode’. 
‘Up’ to select, ‘+’ or ‘-’ to change.

Function ‘Network Setting Mode’. 
‘Up’ to select, ‘+’ or ‘-’ to change.

Function ‘Location Setting Mode’. 
‘Up’ to select, ‘+’ or ‘-’ to change.

Location Setting Mode selected, with 
zone fl ashing. See chapter 5.

Synchronisation  Mode selected. 
See chapter 6.

Network Setting Mode selected. See 
chapter ?.

Time Setting Mode selected, with 
seconds fl ashing.  See chapter 4.

 Programming menus
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 4 - Time Setting

The 6010/6100 frequency control clock system is designed to be 
synchronised from a 488HS4 GPS receiver system or in larger 
installations, a Master Clock.  In this instance, once the location 
and synchronisation settings have been entered (please refer to 
the chapters 5 and 6 for more details), the Standard Time display 
will automatically synchronise.

However, for stand alone operation, the 6010/6100 may be 
programmed to obtain the Standard Time reference from the 
internal Temperature Compensated Crystal Oscillator.

 Manually setting the time

The synchronisation setting should be set to ‘none’ and the 
location setting to your required time-zone (please refer to 
chapters 5 and 6).

The table below details the time setting procedure.

Normal time display

Time setting mode selected, with 
seconds fl ashing.

Time setting mode selected, with 
minutes fl ashing.

Time setting mode selected, with 
hours fl ashing.

Time setting mode selected, with 
year fl ashing.

Function ‘Time Setting Mode’.  Press  
 to select.

 resets the seconds count to zero to sync 
with minute edge.

 and  change the minutes 
value.

 and  change the hours value.

 and  change the years value.
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Time setting mode selected, with 
day fl ashing.

Normal time display

 and changes the day value.

Time setting mode selected, with 
month fl ashing.

 and changes the month 
value.
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 5 - Location Setup

The 6010 & 6100 frequency control clock systems provide 
advanced time zone functionality.  Regardless of time 
synchronisation source, the 6010 & 6100 frequency control clock 
systems can display time and date information referenced to 
UTC, user ‘local’ time or other custom time zone.  Incorporating 
‘Set Once’ technology, the unit will automatically calculate future 
seasonal time changes for all 83 of the preset time location code 
settings.  

 Setting the location

For installations where the 6010 or 6100 is to display UTC / GMT 
the location code should be set to 00.  For installations where 
the 6010 or 6100 is to display the ‘local’ time zone, select the 
appropriate location code from the table opposite.  (eg.  For a 
unit installed in Birmingham, England,  where ‘local’ time output is 
required, location code 01 should be used.)

Normal time display

Function ‘Time Setting Mode’. Press 
to move to ‘Location Setting Mode’.

Function ‘Location Setting Mode’. Press 
 to select.

‘Location Setting Mode’ selected, with 
current location fl ashing. Use  and 

 to select the required location from 
the table on page 5-2.

Press   to store the new location 
setting and return to normal time 
display.

Normal time display.
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 GPS connection

Top right hand 6-way terminal block

- -ve Power for 488HS4 GPS.
+ +ve Power for 488HS4 GPS.
A Signal A from 488HS4 GPS.
B Signal B from 488HS4 GPS.
 EMC grounding point

Note:

A Screened cable should be used to connect the 488HS4 GPS 
receiver to the 6010/6100.  The screen should be connected to 
the EMC grounding points on both the 6010/6100 and the 488HS4 
GPS receiver.

 GPS Synchronisation

The 488HS4 GPS receiver systems are designed to be 
automatically synchronised to time signals transmitted from the 
Global Positioning System (GPS) navigation network.  The GPS 
constellation consists of 28 operational satellites, operating in 12 
hour orbits at an altitude of 20,200km.

The 488HS4 GPS receiver has been designed for simple 
installation and operation by the end-user, requiring only a 4 
wire interconnection to the 6010/6100 frequency control clock 
system.  When synchronised to a 488HS4 GPS receiver system 
the standard time base of the 6010/6100 frequency control clock 
system is maintain within 1mS of UTC.

The reception gain pattern of the GPS system is designed for full, 
upper hemispherical coverage with the gain diminishing at low 
elevations. This cross-section is consistent through 360 degrees 
and so the 3 dimensional gain pattern is a symmetrical spheroid 
surface. 

Advantages of GPS time synchronisation:

• Very accurate synchronisation

• Can be used anywhere in the world

• Not subject to EM interference

Disadvantages of GPS time synchronisation:

• Antenna needs to be mounted externally with a clear view 
of 75% of the sky.

 The 488HS4 GPS Synchronisation System

The 488HS4 GPS synchronisation system is housed in a single 
IP66 rated case containing an advanced combined Sony active 
antenna and 12 channel parallel GPS receiver module and a 
microprocessor based communications interface.  The system is 
supplied complete with a post mounting clamp to enable the unit 
to be fi xed to a suitable horizontal or vertical post of up to 2cm 
diameter. The antenna should be mounted on the roof of a building 
or under a suitable skylight.

 Installation

1 Install the 488HS4 unit horizontally using the post 
mounting kit provided. Ensure that the unit has a clear 
view of at least 75% of the sky. If the sky view is reduced 
the interval between ‘switch-on’ and system time 
synchronisation will be considerably increased.

2 A connection between the 488HS4 and the 6010/6100 
should be made using the 25 metres of four core cable 
supplied.  If a longer cable distance is required Appendix 
A should be consulted for suitable cable specifi cations.  
The maximum distance between the GPS receiver and the 
6010/6100 is 200m.
If a screened cable is used, the cable screen should be 
connected to the EMC ground connection on the terminal 
block, located on the rear of the 6010/6100.

3 The 4 GPS input connections located on the terminal block 
on the rear of the 6010/6100, should be wired as shown in 
the diagram.

4 Connect the power supply to the 6010/6100 frequency 
control clock system

 6 - Synchronisation Setup

Synchronisation  Setup

Code Synchronisation source Notes

None Standalone operation using 
internal TCXO

No external reference, 
timekeeping accuracy 
better than 0.1 sec/day. 
20ºC-25ºC.

GPS 488HS4 GPS Receiver 
System - Synchronisation 
from GPS satellites.

Very accurate time syn-
chronisation.
Can be used anywhere in 
the world.

48x0 Synchronisation via 48x0 
time code from a 5200 
series master clock.

Used in large installations 
with multiple clock units.

The 6010/6100 frequency control clock system is supplied 
as standard with a quartz crystal oscillator that provides the 
Standard Time display with a typical accuracy of better than 1 
seconds per week, with an optional high precision OCXO upgrade 
available.  However, for ultimate accuracy, we would recommend 
synchronising the frequency control clock system to an external 
time reference.
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5 Once the power has been applied the receiver will 
automatically begin to search the sky for all available 
satellites, during this process the LED will fl ash orange. 
After three satellites have been acquired the LED will fl ash 
green, indicating that a precise date and time has been 
calculated from the satellite data transmissions.  From 
a ‘cold’ start this process will typically take less than 5 
minutes

6 Ensure that the 6010/6100 is confi gured to synchronise 
from the GPS signal by following the GPS Synchronisation 
procedure.

Once the green LED has illuminated the synchronising time 
signals are transmitted from the receiver/decoder module to 
the 6010/6100.  The standard Time display on the 6010/6100 
frequency control clock system should lock in and display the 
correct time within 5 minutes.

Connections from 6010/6100 to 488HS4

488HS4 GPS 

Connection

6010/6100

Connection

Connection Colour 

(using supplied 

25m cable)

+ + Red

- - Blue

A A Yellow

B B Green

488HS4 GPS Receiver
Should be mounted with a view 
of at least 75% of the sky.

20mm dia. post 
(not supplied)

Supplied with 25 metres of 4 core cable. Cable 
distance can be extended up to a maximum 
distance of 200 metres using the cable 
specifi cations detailed in appendix A.

488HS4 GPS Receiver System

25 m captive cable for 
connection to 6010 
/ 6100 Frequency 
Control Clock.
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 5200 Master Clock synchronisation

In larger installations, the 6010/6100 frequency control clock 
system may be synchronised via 48x0 time code from a 5200 
series Master Clock.

The 48x0 time code output from the 5200 series Master Clock 
should be connected to the GPS A & B terminals on the rear 
of the 6010/6100 unit as shown in the diagram above.  Please 
refer to the 5200 series Master Clock user manual for details of 
recommended cable specifi cations.

The 6010/6100 frequency control clock system should be set 
to synchronise from the 48x0 signal by following the procedure 
shown to the right.  In standard installations, the zone option 
(accessed after selecting 48x0) should be set to zone 1.

For installation into systems where the 5200 Master Clock is 
transmitting local time on zone 1, the 6010/6100 frequency control 
clock system should be set to synchronise from zone 2.  Zone 2 on 
the master clock should then be set to location ‘00’.  The location 
on the 6010/6100 frequency control clock should be programmed 
as normal (please refer to chapter 5 for information on how to 
perform this operation).

 48x0 connection

6-way terminal block

A Signal A.
B Signal B.

 Synchronisation Status

Regardless of synchronisation source, the synchronisation status 
of the 6010/6100 can be confi rmed by the operation of the colons.  
When the unit is unsynchronised, the colons will fl ash.  Once the 
unit is synchronised, the colons will be illuminated continuously.

Normal time display

Function ‘Time Setting Mode’.  Press  
twice to move to synchronisation mode.

Function ‘Synchronisation Mode’. Press 
 to select.

Synchronisation mode selected with 
current mode fl ashing. Use  and  to 
select required setting.

Press  to save synchronisation mode 
and return to normal time display.

Normal time display.
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7 - Network Setup

The 6010N and 6100N series digital frequency control clocks are fi tted with a 10/100Base-T Ethernet network interface and designed to 
synchronise to a remote NTP (Network Time Protocol) time server across a TCP/IP computer network.

Upon initial installation, the unit’s IP address, subnet mask, gateway and NTP time server IP address shall be automatically assigned by 
a DHCP server (if available).  Alternatively, the unit’s IP address, subnet mask, gateway and NTP time server IP address can be statically 
assigned.

The table below details the available network parameters.  Please contact your network administrator for details of network confi guration & 
addresses that will allow the clocks to be used on your network.

Fu Nt Network Settings ‘Up’ button 
functionFunction Display Description

DHCP 
Setting

dh Full Full DHCP mode. Automatic assignment of IP, Subnet and Gateway by customer’s DHCP 
server. Automatic assignment of NTP servers via DHCP option 42.

Exit to Time 
display

dh Yes DHCP mode. Automatic assignment of unit’s IP, Subnet and Gateway by customer’s DHCP 
server. User setting of NTP server addresses.

Exit to Time 
display

dh No Static assignment of IP, Subnet and Gateway addresses by user. User setting of NTP 
server addresses.

Select IP Byte 
1

IP Byte 1 I 010 IP Address setting 1st Byte / Octet

Range 0 - 254

Select IP Byte 
2

IP Byte 2 I 001 IP Address setting 2nd Byte / Octet

Range 0 - 255

Select IP Byte 
3

IP Byte 3 I 000 IP Address setting 3rd Byte / Octet

Range 0 - 255

Select IP Byte 
4

IP Byte 4 I 100 IP Address setting 4th Byte / Octet

Range 0 - 255

Select Subnet 
Byte 1

Subnet 
Byte 1

S 255 Subnet Address setting 1st Byte / Octet

Range 0 - 255

Select Subnet 
Byte 2

Subnet 
Byte 2

S 255 Subnet Address setting 2nd Byte / Octet

Range 0 - 255

Select Subnet 
Byte 3

Subnet 
Byte 3

S 000 Subnet Address setting 3rd Byte / Octet

Range 0 - 255

Select Subnet 
Byte 4

Subnet 
Byte 4

S 000 Subnet Address setting 4th Byte / Octet

Range 0 - 255

Select Gateway 
Byte 1

Gateway 
Byte 1

G 010 Gateway Address setting 1st Byte / Octet

Range 0 - 254

Select Gateway 
Byte 2

Gateway 
Byte 2

G 001 Gateway Address setting 2nd Byte / Octet

Range 0 - 255

Select Gateway 
Byte 3

Gateway 
Byte 3

G 000 Gateway Address setting 3rd Byte / Octet

Range 0 - 255

Select Gateway 
Byte 4

Gateway 
Byte 4

G 001 Gateway Address setting 4th Byte / Octet

Range 0 - 255

Exit to Time 
display
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The 6010/6100 frequency control clock system monitors the 
Standard Time and Frequency Time and displays any discrepancy 
between the two as the Time Difference.  The Frequency Time 
base and the Frequency display are derived from a dedicated 
mains input on the rear of the unit.

 Setting the Mains Frequency

The time base for the Frequency Time and Time Difference 
displays may be set for either 50Hz or 60Hz operation.

Please refer to the table to the right for details of how to set this 
function.

 Frequency Time daylight saving time changes

The Frequency Time display automatically self adjusts for any 
daylight saving time changes relevant to the selected location 
setting.  Please refer to chapter 5 for information on the location 
setting.

 Time Difference Out Of Range Indication

If the difference between the Standard Time and the Frequency 
Time exceeds 59 minutes and 59 seconds, the Time Difference 
display will indicate this by showing ‘-RANGE’.

 Resetting the Frequency Time and Time Difference

If required, the Frequency Time may be reset to the current 
Standard Time by pressing the bottom switch on the rear of the 
unit, (or  on the optional infrared remote control unit).  This will 
also zero the Time Difference display. 

The above operation may be performed remotely by shorting the 
two opto-coupled switch inputs on the top 6-way connector on the 
rear of the unit as shown below.

 8 - Frequency Setup

 Remote ‘Switch’ connections

Top 6-way terminal block

Normal time display

Function ‘Time Setting Mode’.  Press  
three times to move to system settings

Function ‘System Setting Mode’. Press  
twice to move to frequency setting mode.

Frequency Setting Mode selected with 
frequency fl ashing. Use  and  to 
select required setting.

Press  to save frequency and return to 
normal time display.

Normal time display.
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Relay Modes Table

Code Mode

OFF Relay operation is disabled.

5 SE 5 Seconds - Contact closure every fi ve seconds.

1 M 1 Minute - Contact closure every minute.

30 M 30 Minutes - Contact closure every 30 minutes.

1 Hr 1 Hour - Contact closure every hour.

24 Hr 1 Hour - Contact closure every 24 hours.

3 AM 3 AM - Contact closure every day at 03:00 AM.

4 AM 4 AM - Contact closure every day at 04:00 AM.

Loc Lock - Contacts closed while the 601 / 610 is synchronised to an 
external source. Contacts open while unit is unsynchronised.

Pwr Power - Contacts closed while power is present. Contacts open 
when power is removed.

41 AM 4:01 AM - Contact closure every day at 04:01 AM.

Fr Frequency above limit - Contacts closed when Mains Frequency is 
above preset limit.

-Fr Frequency below limit - Contacts closed when Mains Frequency is
below preset limit.

ti Time Difference above limit - Contacts closed when Time Difference 
is above  preset limit.

-ti Time Difference below limit - Contacts closed when Time Difference 
is below preset limit.

Press  to save relay A mode and return to 
the normal time display.

Function ‘Time Setting Mode’. Press  
four times to move to relay selection menu.

Function ‘Relay selection’. Press  to 
select.

Current relay selection fl ashing.  Use  
and  to select relay. Press  to select.

Current relay A mode fl ashing.  Use  and 
 to select relay mode.

Normal time display.

 Relay Operation

The 6010/6100 frequency control clock system has three 
independently programmable voltage-free relay contact closures.  
The relays, A, B and C may be programmed to close at a preset 
time or upon detection of various status and alarm conditions.

The operation of each relay contact pair  is mirrored by an LED 
indicator on the front of the 6100 unit.

The table below shows the relay program options available for 
each relay.

 9 - Relay Outputs

 6010/6100 Relay Connections

Bottom 6-way terminal block

 Programming the Relays

Each relay may be programmed by following the procedure 
detailed below.  If any relay is set for Frequency above or below 
limit or Time Difference above or below limit, the procedure on the 
next page should then be followed to set the required over-limit or 
under-limit threshold.

Normal time display
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Relay mode frequency over-limit fl ashing.  
Press  to select and enter frequency 
setup mode.

Frequency over-limit setup with frequency 
difference fl ashing.  Use  and  to set 
frequency over-limit.

Current relay selection fl ashing.  Use  
and  to select relay mode.

Current relay selection fl ashing.  Use  
and  to select relay mode.

Frequency over-limit setup with frequency 
difference fl ashing.  Press  to save 
frequency over-limit and return to the 
normal time display.

Relay mode time difference over-limit 
fl ashing.  Press  to select and enter time 
difference setup mode.

Time difference over-limit setup with time 
difference fl ashing.  Use  and  to set time 
difference over-limit.

Time difference over-limit setup with time 
difference fl ashing.  Press  to save time 
difference over-limit and return to the normal 
time display.

 Programming the Relays - Time and Frequency limit setting
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 RS485 Interface

5-way terminal block

RS485 A Transmitted data ‘A’
RS485 B Transmitted data ‘B’

 10 - RS232 & RS485 Serial Interface

 RS232 Interface

5-way terminal block

RS232 TXD RS232 Transmitted data
RS232 GND RS232 Ground
RS232 RXD RS232 Received data

 Message Format

The 6010/6100 frequency control clock system uses the following 
message format for all serial communications.  (The message is 
shown below in four sections.  This is for simplicity.  The message 
will be transmitted as one continuous string).

(Frequency component)

  

(Standard time component)

(Frequency time component) 

 

(Time difference component)

 Byte Description  ASCII value

 frequency   30h-39h
 year   30h-39h
 month   30h-39h
 day-of-month  30h-39h

 hours   30h-39h
 minutes   30h-39h

 seconds   30h-39h
ASCII star   2ah

 ASCII F   46h
  ASCII .   2eh
  ASCII T   54h
  ASCII M   4dh

 ASCII D   44h
 difference polarity  2bh/2dh

 ASCII colon  3ah
 carriage return  0dh

  line feed   0ah

t tens
 u units
 th tenths of units
 h hundredths of units

For example, to represent the data shown on the 6100 display 
on the front of this manual, the 6100 would transmit the following 
string:

    *F59.76T97:06:26:12:47:36M12:44:52D-00:02:44:6CrLf

 Transmission Format

All serial communications to and from the 6010/6100 frequency 
control clock system are transmitted at 9600 baud, 7 data bits, 
even parity and 1 stop bit.  The message repetion rate is once per 
second.
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 Appendix A - Cable Specifi cations

 6010/6100 -> 488HS4 GPS interconnection

The 6010/6100 frequency control clock system may be referenced 
to an external time base by use of the optional 488HS4 GPS 
synchronisation subsystem.

The 488HS4 GPS Receiver system is supplied with 25 metres 
of four core 7/0.2 (0.22mm2) screened cable.  The cable screen 
should be grounded at the 6010/6100 end by means of the EMC 
rear grounding terminal.

For distances of up to 50 metres the length can be extended by 
adding an additional length of 7/0.2 cable.

For greater distances, up to a maximum of 200m, 16/0.2 (0.5mm2) 
cable should be used.

 6010/6100 -> 5200 interconnection

For larger installations, the 6010/6100 frequency control clock 
system may be synchronised from a 5200 series Master Clock.  
The 6010/6100 48x0 time code input should be connected to the 
48x0 time code output from the 5200 Master Clock using a non-
critical cable pair.

The 48x0 time code system is designed to have considerable 
immunity to external electrical interference and screened cable is 
only required in areas of high electrical noise.

All installation work should be performed in accordance with the 
Seventeenth Edition of the IEE Wiring Regulations, or equivalent 
local regulations.
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