Testing Radar Transmitter
Amplitude and Timing
Stability .
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Agenda:

* Problem Statement: Radar Pulse Amplitude and Timing

Existing solutions to Radar Pulse Amplitude and Timing analysis

New solution: 8990B PPA Multipulse, it’s value and benefit

Use Cases illustration
 Transmitter with long PRI pulses
 Transmitter with multiple pulse burst

Future enhancement to help you more
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Why the need to test Radar transmitter Stability?

- Transmit enough energy to detect target

- Able to detect the target at the specified maximum range

—> To provide the required bandwidth for the Radar communication
—> Able to identify and differentiate the object

FRIEND

ENEMY

Aerospace & Defense Symposium

i
Anticipate __Accelerate __Achieve L0, © Agilent Technologies, Inc. 2014
et 3



Pain Points:

What/How should | test on my transmitter for stability?
Analysis OR Analysis OR A EWVSIS OR AEWSS
How do | test the transmitter is stability, EASILY?

|V ____V
Amplitude Timing Amplitude and Timing analysis
Analysis Analysis are the easiest way

| don’t want to invest too much and too many test instruments!!!
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Common Pulsed Radar Transmitter Faults

Pulse OUT
‘RadarPulse > ST
Transmitter
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Transmitter
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Transmitter
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Current Solutions for testing Transmitter Stability

What are the common solutions currently available?
Digital Oscilloscope + power meter

Digital Oscilloscope + diode detector

Spectrum Analyzer

Network Analyzer

What are the trade off/limitation of these solutions?

Scope + power meter = 2 instruments, need external trigger connection
Scope + diode detector = lack of RF power measurement accuracy

Spectrum Analyzer

- May be the most popular solutions, can analyze amplitude, timing, phase

and frequency.
- Instrumentation cost is high
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New Solution, Make Your Life Easy
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Agilent 8990B PPA
(with Multipulse Option)
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Benefits:

1)  One box solution: Power Meter with “segmented memory” feature
2) Able to analysis 512 pulses continuously

3) Power Meter measurement accuracy (0.2dB)

4) Capturing down to 1usec pulse-to-pulse duration

5) Compare pulse to pulse measurement
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Multipulse Feature Explained

Optimize the pulse(s) into the frame window by
adjusting the timescale, trigger settings and trigger
delay

I 1 | |

Maximum 512 frames. There will be
timestamp on each trigger point on
each frame

1)  Only capture and analysis the “useful” part of the burst

2) Optimizing the memory usage
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Use Case lllustration 1: Long PRI Pulses Analysis

Narrow pulses
with long off time
or PRI

PW = 10 usec

0.01% duty cycle

PRI = 100 msec

Testing requirements:
1) Analysis 100 pulses continuously
2) Measure the pulse top, rise time, fall time and pulse width of each pulse

3) Measure the pulse droop (amplitude drop) from 15t to the 100t pulse
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Use Case lllustration 1: Long PRI Pulses Analysis (continued)

Agilent 8990B PPA
(with Multipulse Option)

Agilent MXG

PW = 10 usec

<€ > N1923A Power Sensor
PRI =100 msec
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Acquisition Trigger
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Acquisition Trigger

Frame Acquisition Completed

tus | Measurements | Markers | X-Y Position | Droop | Limit Test | Log

c) Mulitipulse acquisition completed

@

tus | Measurements | Markers | 3-Y Position | Droop | Limit Test | Log

@

a) 10usec pulse

S ISR TR DS e -
Pulse Top(1) -

Current (1) -0.86 dBm AP23-P4)= 0.00 dB
-0.86 dBm AP91-PN = 0.01dB

-0.89 dBm _
085 dBm A(P100-P1) = -0.01dB

1.40 uW

Peak(1)
-0.75 dBm
-0.75 dBm 2
-0.77 dBm 4
2 |

Frame :

-0.74 dBm
1.21 uW

Histogram Bin :

Time Stamp

b) Mulitipulse Setup d) Pulse to pulse comparison and Histogram
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Measuring Pulse Droop on the long PRI Radar pulses
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Min -0.89 dBm i o nnt
Sid Dev 140 uW ) —— — — -

Peak{1 Pulse10( ~ Il Pulsel - Insert
0

Current (1} -0.75 dBm hﬂj-luu _ P-l} = _0.01dE

Mean -0.75 dBm 12.6

Min -0.77 dBm 8.4 .

" L
Sid Dev 121 uW 0 ---

Pulse amplitude droop Histogram representation of each
across the 100 pulses pulse profile (rise time, fall time,
L pulse width, etc.) measurements
[T
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Use Case lllustration 2: Radar Pulse Burst Analysis

20 pulses
inside each
burst

Testing requirements:

1) Analysis all 20 pulses inside the burst

2) Identify the first pulse and the last pulse

3) Measure the pulse top, rise time, fall time and pulse width of each pulse

4) Measure the pulse droop (amplitude drop) from 1st to the 20" pulse
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Use Case lllustration 2: Radar Pulse Burst Analysis (continued)

]st  2nd  3rd 19 20

Amplitude droop
from the first pulse to
the last pulse of the
burst
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Measure ()

@
Minirmum Minirmum i
Sweep
Peak Trig'd
Slope
Awerage Pas.
Peak Ta el
11.45dBm
Holdoh
Duty Crcle 300 us
PRI Menu
1¢f
PRF
Fall Time Fall Time
Rise Time Rise Time

> >

General Acquisition

General Acquisition

Status | Measurements | Markers | X-Y Position | Droop | Limit Test | Log

a) Overview of the pulse burst o ) Zoom |nto the pulse burst (20 pulses)

n - . . . - . . N n File  Acquisiion  Setup  Measure  Took  Support
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Measure @ Trigger @
Off Time. 1 Pr—
Off Time: 1
Sweep
Pulse Base Trig'd —
Pulse Base Trig'd
Slope
Pulse Top Poe Slope
- Pulse Top Pas.
Pulse Width -11.45dBm Level
-11.45dBm
Holdoft Pulse Width
300 us. Holdol
Overshoot 300 us

Menu

AP1-P201= 046 dB

AP1-P20)= 04648

s | Markers | X1 Position | Droop | Limit Test | Log

c) Multipulse capture: 15t pulse

< | Markers | X-¥ Posiban | Drooo | Limit Test | Lea

C) I\/Iultlpulse capture: 20t pulse
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Mean ~0.98 dBm AP1-P10)= 0.19dB
Min -1.20 dBm
Max -0.76 dBm

Std Dev 2519 uW
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Current (20) -1.26 dBm AMP1-PI0)= 023dB
Mean -1.03 dBm A(P1-P20)= 0.46 dB

Min -1.27 dBm
Max -0.78 dBm

Std Dev 28.01 uW Burst droop
e - z

Current fzn) 553 us A(P-In - P-I) = 2 us=s z

Mean 3.28 us A(P20-P1)= 45us
Min 1.03 us 4

Max 5583 us

Std Dev 1.44 us Pulse width difference
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Future Enhancements:

- Future enhancement for analyzing staggered PRI pulses
- Waterfall representation for the pulse measurements

- Others
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Conclusion

Testing Radar Transmitter
Output Stability Agilent 8990B PPA

(with Multipulse Option)
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One box
solution

Amplitude
Analysis
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Timing

Analysis Seley e
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Thank You
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