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1. SCOPE

This document relates to the use of IQD Frequency Product’s clock model evaluation board EVAL-1 which is
designed to allow for the testing and evaluation of QD Frequency Products clock modules IQCM-100 and
IQCM-110.

1.1. Options
1.1.1. Evaluation Board Option
This evaluation board is available in two options: with or without an on-board GPS unit installed.

With no on board GPS unit installed: for testing the IQCM-110 which has an on-board GPS receiver unit and
so generates its own 1PPS signal. This option can also be used by users that already have an accurate 1PPS

signal as the evaluation board has provision for an externally generated input signal.

With on board GPS unit installed: for testing the IQCM-100 which does not have an internal GPS unit or for
users that do not have an externally generated 1PPS signal available. The GPS receiver unit is used to
generate an accurate 1PPS signal so that the clock module can be locked to this signal.

The reception of a good GPS signal is required to operate in lock mode when using the installed GPS unit.
1.1.2. Clock Module Compatibility
This evaluation board is compatible with two types of clock modules:

The IQCM-100: which does not have an on-board GPS unit, so the user must either connect it to an
accurate external 1PPS source or purchase the EVAL-1 with the GPS option installed in order to operate in
lock mode.

The IQCM-110: which has an on-board GPS receiver unit does not need an external 1PPS signal to operate
in lock mode. The reception of a good GPS signal is required to operate in lock mode when using the IQCM-
110.

Part Numbers
LFMISC070550Bulk  IQCM-EVboard with GPS tracking unit fitted for IQCM-100 and IQCM-110

LFMISC070551Bulk  IQCM-EVboard with no GPS tracking unit fitted for IQCM-100 and IQCM-110
LFMISC075709Bulk  IQCM-EVboard with adaptor to hold IQCM-200 and with GPS tracking unit fitted
LFMISC075710Bulk  IQCM-EVboard with adaptor to hold IQCM-200 but with no GPS tracking unit fitted

2. Related Documents

. IQCM-100 specification

. IQCM-110 specification

. Ublox manual for LEA-6: https://www.u-blox.com/en/

. Mikroe manual for GPS Clicks: https://www.mikroe.com/gps-click
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https://www.iqdfrequencyproducts.com/products/search/?type=gps-disciplined-ocxos&model=iqcm-100&q=IQCM-100
https://www.iqdfrequencyproducts.com/products/search/?type=gps-disciplined-ocxos&model=iqcm-110&q=IQCM-110
https://www.u-blox.com/en/
https://www.mikroe.com/gps-click

3. Board Overview

3.1. Kit Contents

Note: the evaluation kit does not contain a clock module this unit must be order separately from 1QD

x1 Clock module evaluation PCB

x1 Serial Cable

x1 Power supply unit (5.0VDC @ 4A)
x1 GPS antenna (optional)

Frequency Products Limited. Compactable clock module units include the IQCM-100 and the IQCM-110.

3.2. Evaluation Board Features

Monitor the output data word from the clock module via standard serial interface on a PC
Read clock module status via UART interface

Monitor 1PPS and 10MHz output from the clock module via BNC connections

Monitor GPS 1PPS signal with respect to the clock module 1PPS via BNC connections
Switch between lock to GPS 1PPS, lock to external 1PPS or No GPD lock

Optional on-board GPS unit with GPS NMEA data accessible via USB

LED indication of GPS lock status

LED indication of 1PPS clock module output

Test point connections to allow for easy monitoring of signals and status lines
Removable clock module for testing of multiple units

4. Hardware Description

TP11: Ground

TP5: Clock Module Tx output
TP4: Clock Module Rx output

TP3: Clock Module Lock status output

LED2: Clock
Module
lock status

LED1: Power
supply OK

TPI:ClockModue s Toes
1PPS output
TP12: ;‘:,uw oulput stabus TP10: Ground

TP2: Clock Module
10MHz output

Lockluniock RS232 serial TX ad RX st
fo 1PPS interface to o
Clock Module
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4.1. Connection Details

4.1.1. SW1 - Lock Mode Switch For evaluation boards with on board GPS receivers.

This switch is used to manually switch between clock module lock mode and holdover mode whilst still being
able to monitor the 1PPS GPS signal on CON6.

With the switch set to position 7 the 1PPS from the GPS unit, IC4, is connected to the clock module 1PPS
input and CONG, the clock module will run in Lock mode. (Note: when monitoring the 1PPS signal from the
GPS unit the load impedance must not be less than 1MQ).

With the switch set to position 5 the 1PPS from the GPS unit is still connected to CON6 but disconnected
from the clock module and so the clock module is forced to operate in holdover mode.

Note: Under no circumstances should the switch SW1 be placed and left in any other position than the ones

stated in this user guide, doing so could mean inaccurate 1PPS readings.

For evaluation boards with no on board GPS receivers.
This switch is used to monitor the GPS 1PPS output signal on CON6.

With the switch in position 3 CON6 is connected to the GPS 1PPS output signal from the clock module. (Note:
when monitoring the 1PPS signal from the GPS unit the load impedance must not be less than 1MQ).

To place the clock module in holdover mode, assert pin 3 “state input” on CON2.

Note: Under no circumstances should the switch SW1 be placed and left in any other position than the ones
stated in this user guide, doing so could mean inaccurate 1PPS readings.

4.1.2. CON6

Used in conjunction with S1. This BNC connector is used to input and or output the 1PPS signal. This is the
GPS 1PPS output only on the IQCM-110 clock module. See clock module data sheet for electrical details.

4.1.3. CON&

This BNC connector is used to output the 1PPS single generated by the clock module. See clock module
data sheet for electrical details.

4.1.4. CON5

This BNC connector is used to output the 10MHz signal generated by the clock module. See clock module
data sheet for electrical details.

4.1.5. CON3

This 9-way male D-type connector is used to output the data word generated by the clock module. The output
is RS232 compatible. Tx is on pin 2 Rx is on pin 3, GND is on pin 5, all other pins are not connected.

4.1.6. CON2

This 2.54mm pitch pin header connector is used for UART interface to external microprocessor. Pin 1 =
signal out, pin 2 = signal in, pin 3 = state in, pin 4 = lock out, pin 5 and pin 6 = GND.

4.1.7. CON1

Power supply input socket for 5.0V DC @ 4A input.

info@IQDfrequencyproducts.com www.lQDfrequencyproducts.com
UK Office: +44 (0) 1460 270200

1QD Frequency Products Ltd, Station Road, Crewkerne, Somerset TA18 8AR UK




4.2, Indictor Details

4.2.1.LED1

Indicates that the board is powered correctly.

4.2,2, LED2

Indicates the lock status of the clock module. When lit the clock module is locked to a 1PPS input.
4.2.3.LED3

Indicates the 1PPS signal generated by the clock module.

4.3. Test point details

4.3.1.TP1

See CON4

4.3.2.TP2

GND

4.3.3.TP3

Clock module lock status output; see clock module specification for electrical details.
4.3.4.TP4

Clock module Rx input, see clock module specification for electrical details.
4.3.5.TP5

Clock module Tx output, see clock module specification for electrical details.
4.3.6.TP6

Clock module 1PPS input, see S1.

4.3.7.TP7

Clock module State input, see clock module specification for electrical details.
4.3.8.TP8

RS232 Tx output see CON3.

4.3.9.TP9

RS232 Rx input see CON3.

4.3.10.TP10, TP11, TP12

GND
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5. Software Description

5.1. Clock Module Data Interface via Personal Computer
Connect the serial cable to CON3 on the evaluation board and to a PC serial interface.
(Note: serial to USB conversation may be necessary on modern PCs with no serial port)
Open the terminal viewing software on your PC, for windows-based PC's the software program
HyperTerminal is recommended.
The interface settings are as follows:
e Baud rate 9600
e Parity None
e Data bits 8bit
e Stopbit1
Following successful connection, the output data word from the clock module can be seen on the PC
display.
Below is an example of the data output from an IQCM-100. The data word identifies various information
regarding the internal status of the clock module including;:-
1. The module is operating in lock mode.
2. The module is operating in slow track mode.
3. The current phase difference between incoming and out going 1PPS signals is -25ns (-4%6.25)
4. The module has been powered-on for 1 hour.
5. The module’s internal temperature of the OCXO (e.g. 73.1°C)

6. There are no alarms active.

For full description of the data contain please see IQCM-100 specification.

T e |

Film Edit Vaew Cal Teandfer Help
D =35 05 F

SPOP. 00,8, L.5. -0B0L F5050. 0039 32769 0000, 001,801 35805 8731 00830 TILI, 36269.91 | -
A1, S0000, 0008 0-80, -873, 1580, -0800 , wew. iqdTp. com, 2§ 2016 -BE-08=55

Connected 012601 Auo getect 3000 8-M-1 ¥ UM
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Below is an example of the data output from an IQCM-110

The data is from the on-board GPS receiver unit and is in standard NMEA format, (National Marine

Electronics Association) www.nmea.org.

BN =

$GPVTG. . T, M, 0057 N.0 106 K A=26

$GPGSA,A.3,23,21.27,26,31,16,.,,,,,3.36,2
$6PGSV.3.1.11.05.13.041,18,09.07.327.18.

%
$GPZDA. 13420700, 15,07, 2015, 00, 00-60

| 5 BICM-100 - HyperTerminsl
File Edit View Coll Tramsfer Help
5% 05 &
QBPRIIIC 134206.00, A, 5052, 49178 N, 002466, 73681 W, 0,057, 150715, . A«&F .

$GPGGA, 134206 00,5052 49178 N, 00246, ?3631 H 1.86,2.25,82 6 H, 68 7 H, »12

$GPGSY, 3,211,271, 09, 141,20, 23,88, 295,22, 25,15,120,13, 26, 72,292 30=TF
$6PGSY.3.3.11,27, 14,252, 27,29 48,066, 11,31, 40,203, 25+46

$GPGLL 5052, 49174, N, 00246, 736681,W, 13620600, A, A=73

$GPZDA. 13420600, 15,07, 201500, 0a-61

$GPRMC, 13&2@? M A,5052 &91?? H 8925.6 TI6TE W, 0057, 158715,  A-6B
$GPYTG, 0.6857 N.8.106 K.A

$GPGGA, 13#23? 00,5052 49177 N, 30246 FI6TE M, 1,086,225 82 6, H,68. 7 H, =76
$GPGSA.A.3,29,21.27,26,31,16,.,,.,,3.96,2.25,2.49-08
$6PGSV.3.1.11.05.13.041,17,09.07.327.18.16.41,298,27.20,19,092, 7B
$GPGSY,3,2,11,21, 59,1&1 EB 23 ﬂB 295 22 25,14,120,12,26, 72,292 20=7F
GPGSV,3.3,11.27, 14,252 0.31,40.203, 25%47

GPOLL . 5052 49177 N, MZ&S '1‘36?& ' 13&28? 00,0 A=77

5.2 40408
16 -il FO8,27,20,19, 892 =74

Comnected 02:00:52 Ao detect D600 &-N-1

5.2. Clock Module Data Interface via UART

If the user has an existing system or microprocessor,

they wish to interface the clock module evaluation board

with, CON2 is a quick and simple interface provided for this purpose.

CONZ2 provides a direct connection to the serial UART port and any applicable connections on the IQCM-100

and IQCM-110.

The connector is a standard 2.54mm pitch single in line pin header that can be connected to either by using

the appropriate 6-way connector or by means of soldering.

The UART serial interface settings for CON2 are provided below as well as the pin out and pin functions:

e Baud rate 9600
e Parity None
e Data bits 8bit

e Stop bit 1
CONZ2 connection description is as below:-

Pin Allocation Pin Function
Pin1 Asynchronous Serial Data Output
Pin2 Asynchronous Serial Data Output
Pin3* State Input
Pin4* Lock Input
Pin5 System Ground
Pin6 System Ground

*See clock module specification for electrical details.
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http://www.nmea.org/

6. Test Setup

In order to test the clock module, it will be necessary to use some test equipment capable of measuring the
rising edge of two pulses and monitoring the difference between them. Examples of suitable test equipment
could be an oscilloscope with a high sample rate, or a counter which can monitor the phase difference
between two inputs.

6.1. Monitoring Holdover Performance Using External 1PPS Signal

Connect external 1PPS source to input CON6 and monitoring system

Connect Clock module 1PPS output CON4 to monitoring system

Set S1 to position 3

Clock module will now run in lock mode using the external GPS input as reference signal.
Set S1 to position 5

Clock module will now operate in holdover mode

Note: To observe clock module operating within specification please leave unit running within specified
temperature and environmental specification and with 1PPS lock for 3 days. After three days of operation in
lock mode the module can operate in holdover mode within specified parameters.

Clock Module Evaluation
Board
CONB CON4
L] Holdover Stabilty
GPS 1PPS Monitoring System
recue:;er [ |InputA
[ |InputB

6.2. Monitoring Holdover Performance Using On-Board GPS Receiver
Connect external antenna to on board GPS unit via SMA connector.
Ensure that 1PPS LED indicator is flashing on the GPS receiver board indicating that the GPS receiver has a

good GPS signal and is outputting a 1PPS signal to the evaluation board. This can take up to 5 minutes, if the
LED is not flashing after this time period try repositioning the GPS antenna.

Set S1 to position 7

Clock module will now run in lock mode using the external GPS input as reference signal.
Set S1 to position 5

Clock module will now operate in holdover mode.

Note: To observe clock module operating within specification please leave unit running within specified
temperature and environmental specification and with 1PPS lock for 3 days. After three days of operation in

lock mode the module can operate in holdover mode within specified parameters.
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GPS
receiver
unit

Clock Module Evaluation Board

CON4

[

— |

Holdover Stability
Monitoring System

Input

6.3. Monitoring Holdover Performance Using IQCM-110 With Internal GPS Receiver

Connect external antenna to clock module via SMA connector

Connect clock module 1PPS output CON4 to monitoring system

Set S1 to position 3

CONG6 now outputs the 1PPS signal from the internal GPS receiver on board the clock module

Use TP7 to control the clock module holdover status

Pull TP7 to GND to force the clock module into holdover status

Note: To observe clock module operating within specification please leave unit running within specified
temperature and environmental specification and with 1PPS lock for 3 days. After three days of operation in

lock mode the module can operate in holdover mode within specified parameters.

Clock Module Evaluation Board
TP7
1QCM-110 P11 =
CON4
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