
WDISC Expansion Test Case 3 - Frequency


1.
Objectives

Test the accuracy of the clock frequency generated by each PTP Monarch board.


2.
Requirements to be Tested

The output clock frequency of each Monarch board should be accurate to within 5 mHz for the following frequencies:  125 Hz, 1 kHz, 2 kHz, 4 kHz, 8 kHz, and 5MHz.  The 5-mHz criterion is based on test results from the current non-WDISC-expansion PTP AT-HSIO2 boards.  The frequency values represent typical clock values for command data except for 5 MHz, which is the maximum advertised clock for a Monarch 6205 board.


3.
Configuration for Testing

a.
For calibration test:

1)
Configure a frequency standard to output a 1-MHz signal to a frequency synthesizer and a 5-MHz signal to one input channel on an oscilloscope.  Refer to figure 1.

2)
Configure the frequency synthesizer to output its signal to a second input channel on the oscilloscope.

3)
Dial up a square-wave frequency of 5 MHz on the frequency synthesizer.

b.
For frequency tests:

1)
Configure a frequency standard to output a 1-MHz signal to a frequency synthesizer and a 5-HMz signal to a PTP Monarch board.  Refer to figure 2.

2)
Configure the frequency synthesizer to output its signal to one input channel on an oscilloscope.

3)
Configure the clock output of the Monarch board to a second input channel on the oscilloscope.  The Monarch-board clock output should be picked up from the "PTP FWD SVC" Source socket on the forward patch panel.

c.
Create a test desktop on each PTP with the following module:

1)
Avtec Serial Output Module

a)
Board number
= (for board tested)

b)
Polarity
= True

c)
Idle Pattern
= Clamped

d)
Output Mode
= Telemetry

e)
Source
= Int DDS

f)
Code
= NRZ-L

g)
Reference
= External 422

h)
Orientation
= MSB

i)
Clock Phase
= 0 degree

j)
Gated Clock
= Disable

k)
Bits/Wd
= 8

l)
Length
= 1264

m)
Frequency
= (various)

n)
Extended Options
= (default values)


4.
Test Procedure

a.
Calibration Test

1) Adjust the oscilloscope so that a full cycle or two of the 5-MHz signal from the frequency synthesizer is viewable and fixed.

2)
Adjust the oscilloscope so that a full cycle or two of the 5-MHz signal from the frequency standard is viewable and free to move relative to the other signal.

3)
For at least 1000 seconds, measure the amount and direction of drift between the two signals.

b.
Frequency Tests

1)
From a Monarch board's PTP, start Console.exe, load the test desktop, and enable all streams for the desktop.

2)
Perform the following steps to test each of the six frequency values 125 Hz, 1 kHz, 2 kHz, 4 kHz, 8kHz, and 5 MHz:

a)
In the configuration window for the Avtec Serial Output Module on the test desktop, set the Frequency field to the frequency value to be tested and click the Send button.

b)
On the frequency synthesizer, dial up the square-wave frequency value to be tested.

c) Adjust the oscilloscope so that a full cycle or two of the signal from the frequency synthesizer is viewable and fixed.

d)
Adjust the oscilloscope so that a full cycle or two of the signal from the clock output of the Monarch board is viewable and free to move relative to the other signal.

e)
Measure the amount and direction of drift between the two signals.


5.
Test Results

a.
Calibration Test

The calibration test was run in GSFC building 13, room 262, test berth 3 for one hour on 7/25/03 and the two signals had no measurable drift or phase difference between them.  This showed that the frequency synthesizer doesn't introduce any measurable errors.

b.
Frequency Tests

The frequency requirements were successfully tested from 7/22/03 through 8/2/03 and, for PTP5, on 8/25/03 and 8/26/03 in GSFC building 13, room 262, test berth 3, for the three Monarch boards in each of the WDISC expansion PTP's.  Each Monarch board was always a little slower than the frequency synthesizer by 1 to 5 mHz for all frequencies tested.

Notes

* The WSGT PTP4 5-MHz bridge was replaced by the spare bridge on 7/14/03.

* PTP5 was tested after it replaced STGT PTP3 in the rack on 8/13/03.


________Frequency_Difference_in_mHz_________

PTP
Bd
125 Hz
1 kHz
2 kHz
4 kHz
8 kHz
5 MHz

STGT PTP3
1
4.9
4.0
1.1
2.1
4.3
4.7


2
4.9
4.1
1.1
2.1
4.3
4.7


3
4.9
4.0
1.1
2.1
4.3
4.7

STGT PTP4
1
4.9
4.0
1.1
2.1
4.3
4.7


2
4.9
4.0
1.1
2.1
4.3
4.7


3
4.9
4.0
1.1
2.1
4.3
4.7

WSGT PTP3
1
4.9
4.0
1.1
2.1
4.3
4.7


2
4.9
4.0
1.1
2.0
4.3
4.7


3
4.9
4.0
1.1
2.1
4.3
4.7

WSGT PTP4
1
4.9
3.7
1.0
2.2
4.0
4.7


2
4.9
4.3
1.0
2.0
4.3
4.7


3
4.9
3.8
1.1
2.2
4.3
4.7

Spare PTP5
1
4.9
4.0
1.1
2.1
4.3
4.7


2
4.9
4.0
1.1
2.1
4.3
4.6


3
4.8
4.0
1.1
2.1
4.3
4.7

c.
Frequency Tests after Bridge Fix

After the WSGT PTP4 5-MHz bridge was fixed, the frequency tests were repeated for WSGT PTP4 with the bridge powered on and off.  The frequency requirements were successfully tested on 9/13/03 with the bridge powered on.  Each Monarch board with the bridge on was always a little slower than the frequency synthesizer by 1 to 5 mHz for all frequencies tested.  Each Monarch board with the bridge off was always faster than the frequency synthesizer by 9 to 1000 mHz for all frequencies tested except 5 MHz, which had an immeasurable display on the oscilloscope.


________Frequency_Difference_in_mHz_________

PTP
Bd
125 Hz
1 kHz
2 kHz
4 kHz
8 kHz
5 MHz

WSGT PTP4
1
4.9
4.0
1.1
2.1
4.3
4.7

(bridge on)
2
4.9
4.0
1.1
2.1
4.3
4.7


3
4.9
4.0
1.1
2.1
4.3
4.6

WSGT PTP4
1
9.0
125*
285*
400*
1000*
**

(bridge off)
2
13.9
125*
285*
400*
1000*
**


3
13.0
125*
285*
400*
1000*
**

* Rough estimate.

** Immeasurable because the clock wave wasn't clear.

Frequency tests were also done for 125 Hz for WSGT PTP4 Monarch internal Direct Digital Synthesizer (DDS) using an internal reference frequency.


________Frequency_Difference_in_mHz_________

PTP
Bd
125 Hz

WSGT PTP4
1
5.4
faster

(DDS/Int)
2
5.2
faster


3
5.5
faster
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