
WDISC Expansion Test Case 2 - 5-MHz Reference


1.
Objectives

Test that the external-422 5-MHz signal is used as a reference frequency by each PTP Monarch board for serial output.


2.
Requirements to be Tested
a.
The internal Direct Digital Synthesizer (DDS) on each Monarch board can use an external-422 5-MHz signal as a reference frequency for its output clock frequency.

b.
The internal DDS on each Monarch board using an external-422 5-MHz reference frequency should provide an output clock frequency at least as accurate as the internal DDS using an internal reference frequency or the Monarch board's internal Phase Lock Loop (PLL).


3.
Configuration for Testing
a.
Create a test desktop on each PTP with the following modules:

1)
Bit Error Rate Tester Module

*
Data output port 1 to Avtec Serial Output module

2)
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
= 2000000

n)
Extended Options
= (default values)

*
Event output port to Bit Error Rate Tester module

b.
Connect the output of a 5-MHz frequency standard to the 5-MHz bridges, connect the 5-MHz bridges to the Monarch boards, and connect the Monarch board clock output signal to a frequency counter, such as a FIREBERD 6000A communications analyzer (see Figure 1).   The FIREBERD as a frequency counter is accurate to within 5 ppm.


4.
Test Procedure

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

b.
On the frequency counter, note the received frequency after it has stabilized for a minute.

c.
Reconfigure the test desktop by changing the Reference value in the Avtec Serial Output module from "External 422" to "Internal".

d.
On the frequency counter, note the received frequency after it has stabilized for a minute.

e.
Reconfigure the test desktop by changing the Source value in the Avtec Serial Output module from "Int DDS" to "Int PLL".

f.
On the frequency counter, note the received frequency after it has stabilized for a minute.


5.
Test Results

a.
Summary

The requirements were successfully tested from 7/10/03 through 8/13/03 in GSFC building 13, room 262, test berth 3, for the three Monarch boards in STGT PTP3, STGT PTP4, WSGT PTP3, and PTP5.  The requirements were initially not met for the three Monarch boards in WSGT PTP4, but after the WSGT PTP4 5-MHz bridge was replaced on 7/14/03, the requirements were successfully tested for them too.

Note

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

b.
First Test Results

 
______________Measured Frequency (Hz)______________




STGT
STGT
WSGT
WSGT

Source
Reference
Bd
PTP3
PTP4
PTP3
PTP4
PTP5

Int DDS
Ext 422
1
2000001
2000001
2000001
2000223*
2000001



2
2000001
2000001
2000001
2000299*
2000001



3
2000001
2000001
2000001
2000288*
2000001


Internal
1
1999995
1999997
1999998
1999992
1999994



2
1999991
1999988
1999996
1999993
1999994



3
1999989
1999992
1999993
1999992
1999988

Int PLL
(N/A)
1
2000379
2000352
2000374
2000323
2000376



2
2000312
2000269
2000341
2000335
2000326



3
2000342
2000364
2000337
2000341
2000350

* WSGT PTP4 frequencies did not meet requirements since the error exceeded 5 ppm.  The 5-MHz signal coming into the WSGT PTP4 Monarch boards was suspected.

c.
Second Test Results


The 5-MHz input to the WSGT PTP3 5-MHz bridge was switched with the 5-MHz input to the WSGT PTP4 5-MHz bridge.  These bridges take the input signal, duplicate it, and output it to each of the three Monarch boards in a PTP.

 
______________Measured Frequency (Hz)______________




STGT
STGT
WSGT
WSGT

Source
Reference
Bd
PTP3
PTP4
PTP3
PTP4
PTP5

Int DDS
Ext 422
1


2000001
2000223*



2


2000001
2000299*



3


2000001
2000288*

* WSGT PTP4 frequencies did not meet requirements since the error exceeded 5 ppm.  The 5-MHz input to the bridges was not the problem.  The 5-MHz output from the bridges was suspected.

Note

The cable leading to WSGT PTP4 board 3 from output port #3 on the WSGT PTP4 5-MHz bridge was temporarily disconnected and reconnected into unused port #4 on the bridge.  The measured frequency for board 3 with Int DDS and Ext 422 was 2000001 Hz.  Bridge output ports #1, #2, and #3 were suspected of having a problem.

d.
Third Test Results


The 5-MHz inputs were reconnected to their original bridges.  The WSGT PTP3 5-MHz bridge outputs to WSGT PTP3 were switched with the WSGT PTP4 5-MHz bridge outputs to WSGT PTP4.

 
______________Measured Frequency (Hz)______________




STGT
STGT
WSGT
WSGT

Source
Reference
Bd
PTP3
PTP4
PTP3
PTP4
PTP5

Int DDS
Ext 422
1


2000296*
2000001



2


2000286*
2000001



3


2000250*
2000001

* WSGT PTP3 frequencies did not meet requirements since the error exceeded 5 ppm.  The WSGT PTP4 5-MHz bridge was identified as the problem.

Note

The WSGT PTP3 5-MHz bridge had to be powered off and on once to get it to work properly.

e.
Fourth Test Results


The WSGT PTP3 5-MHz bridge output was reconnected to WSGT PTP3.  The WSGT PTP4 5-MHz bridge was replaced by the spare 5-MHz bridge, which was then connected to WSGT PTP4.  The requirements were successfully tested for WSGT PTP3 and PTP4.

 
______________Measured Frequency (Hz)______________




STGT
STGT
WSGT
WSGT

Source
Reference
Bd
PTP3
PTP4
PTP3
PTP4
PTP5

Int DDS
Ext 422
1


2000001
2000001



2


2000001
2000001



3


2000001
2000001

f.
Fifth Test Results


The WSGT PTP4 5-MHz bridge was sent to the vendor (Dataprobe) on 7/17/03.  Dataprobe said the chips inside the bridge were specified for up to T1 rates (1.544 MHz), not 5 MHz, and proceeded to solder in eight new chips as a fix.  They returned the fixed bridge to us on 9/11/03 and, after testing, we found that it met our requirements when powered on.

 
WSGT PTP4_Measured Frequency (Hz)




Powered
Powered

Source
Reference
Bd
Off
On


Int DDS
Ext 422
1
2000223*
2000001



2
2000299*
2000001



3
2000288*
2000001


Internal
1
1999992
1999992



2
1999994
1999993



3
1999991
1999991

Int PLL
(N/A)
1
2000323
2000323



2
2000331
2000331



3
2000341
2000341

* The bridge was powered off to give an idea of what kind of frequency the Monarch boards generate without the expected 5-MHz reference.
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