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Circuit Design




Circuit Design

Pulse Overlay Circuit

From: GPS Receiver oS ; |”HH”H“UHHU HHMHHMJ
jEn, L U | HE
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BNC BNC
. 7
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- 7415123 vk
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c2 o DATA In e
0.1 yF I l o — i * VR1 used to adjust Pulse
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This SUHVHQWDWLRQ XVHG D VLB®g@Ha OFRS lvdiiabl2 pulsé vidiiH W R
(VPW) signal into a telemetry PCM data stream. A one shot multivibrator circuit

provides an adjustable pulse width for the 1PPS from ~10 s -110 s, while only adding

a maximum 32 ns delay. The 1PPS VPW is overlaid on the PCM data stream by the

OR gate.

Note: The GPS receiver 1PPS has a 20 s pulse width with leading edge —30 ns RMS
& 100 ns peak offsets from true on the second.
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Preliminary Test Results

Measured latency of a 1 Mbps telemetry stream going
through ~3296.412 meters of one way 62.5/125- P
multimode fiber transceiver lines (see next slide)

a V ODWHQF\ URXQ\WGRMA. S RU a

— 11/03/14: One-way OTDR fiber link test read latency of
16.394 V Basic cable formula indicates latency to be

\Y
» Pd=3296.412 meters x 1.491/ (2.9979 x 10"8)
meters-second= V Pd= L*Ng/c).

» Pd: propagation delay in seconds
» L:length of fiber in meters
» Ng: fiber index of refraction

»  C: speed of light in vacuum

A\



Preliminary Test Results
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Preliminary Test Results

Measured latency of 1Mbps data going through OC-3

mux/demux on transmission line of ~3411.9312 m. one

way (see next slides for o-scope picture and test set up)
Average latency ~12.22 milliseconds (ms) (round trip)

Measured latency of 1 Mbps data going though range
Bit Sync # 1 and Bit Sync # 2

BS # 1 average latency ~5 V
BS # 2 average latency ~4 V
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Preliminary Test Results
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Propagation Delay
Measurements Block Diagram
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Chapter 10 Recorder Test
Setup

IRIG - B IRIG - B
> DA
GPS
RECEIVER 1PPS *
1PPS
> DA 1PPS
DAU
Y \ 4
1PPS IRIG B
DATA
w0 > VDA D1
Circuit
PCM
Telemetry Chapter 10
Data Recorder
Source
CLOCK » VDA D2

* Test Setup: Without 1 PPS
With 1 PPS

DAU: Distribution Amplifier Unit



CH10 Recorder Test Results

Measured offset time stamp with merged 1PPS/PRN11
2.5 Mbps data being recorded onto CH10 Recorder
WITHOUT 1 PPS connected recorder in packed mode

CH10 Time stamp offset ~6t0 8 s

11 077:20:51:29.984184 0.0158076 077:20:51:29.9999916 8.40
10 077:20:51:59.991612 0.0083816 077:20:51:59.9999936 6.40
0 077:20:52:29.999038 0.0009536 077:20:52:29.9999916 8.40
0 077:20:52:58.984602 0.0153904 077:20:52:58.9999924 7.60
3 077:20:53:25.985392 0.0146012 077:20:53:25.9999932 6.80
3 077:20:53:57.989874 0.0101180 077:20:53:57.999992 8.00
0 077:20:54:27.997302 0.0026912 077:20:54:27.9999932 6.80
7 077:20:54:57.985078 0.0149132 077:20:54:57.9999912 8.80
0 077:20:55:03.998354 0.0016384 077:20:55:03.9999924 7.60
3 077:20:55:27.992505 0.0074860 077:20:55:27.999991 9.00
5 077:20:55:57.999932 0.0000596 077:20:55:57.9999916 8.40
5 077:20:56:28.989921 0.0100708 077:20:56:28.9999918 8.20

Average Time Offset 7.87
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CH10 Recorder Without 1PPS
Test Results PKS Mode

16





















