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1 Document description

1.1 Content in this guide

The purpose of this application guide is to describe the following:

e  Explain the basic definition of pulse measurement, the applicable prerequisites, the connection method and the basic
setup process

e Authorization requirements for the pulse measurement analysis (PMA) option, as well as entering the pulse
measurement mode, configuring the central frequency, range, Sample rate and measurement view.

e  The concept, purpose and basic setup step of the pulse selection menu, which is used to specify the analysis object in
the pulse sequence.

e  Examples of typical parametric measurement operations, including methods for obtaining pulse meter readings such
as pulse width, PRI, top power, etc.

e |deas for troubleshooting common problems such as no pulses, unstable triggering, abnormal pulse
width/edge/power/PRI readings, unclear multi-pulse objects, etc.

e  Safety precautions regarding use of pulsed peak power, external trigger levels, and RF access.

1.2 Applicable instrument and software version

Category Product information

Spectrum analyzers RSA6000 series real-time spectrum analyzers
Analysis software options Pulse Measurement Analysis Option (PMA)
Example signal source DSG3000B Series

Downloader software version | Refer to the software installation package release notes
Instrument firmware version | Refer to the firmware release notes in the corresponding product
manual

Note: Before using this software option, make sure that the instrument has correctly activated the corresponding authorization.
Please refer to the RSA6000 product brochure or visit the RIGOL website for information on how to activate the license.
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2 Caution

The following points typically need to be confirmed:

2.1 The instrument has relevant measurement applications/options

Pulse measurements for the RSA6000 generally rely on the PMA option. If the pulse measurement item is not found in the
switch mode, check first if the pulse measurement analysis option is available in the options list and if the license period is

normal.

How to view options:

Range:
RIGOL %
Ext Gain:
1- RawTime v Ref:-3.81 dBm

-3.809
-10.769

17.729
-24.689
31,649
-38.609
-45.569
52.529
59.489 |

66.448
73.408
Start: 0.00 s

Mod  Top Level(dBm)

PULSE o
A | PULSE1

Range:
RIGO Input Z:
Ext Gain.
1- RawTime v Ref:-3.89 dBm
3.778
-10.742
17.705
-24.669
31.632
38.595
45.559
52.522
-59.486

66.449
73.412
Start: 0.00 s

2- Pulse Table v

Mod  Top Level(dBm)

cw

4 | pusen

0.00dBm ' CF: 3.000000000 GHz =Meas Time: 100 ps
0.00dB Span:200.000000 MHz = Sample Rate:255.750000 MHz

Scale/Div: 6.96 dB

Top/B: dB) Rise Time(S)
Level(dBm) op/Base(dB) Rise Time(S)

Fall Time(S)

Rise Edge(S)

G5 re
Swp Mode: Cont  Trig: Free Run < Pset @

Frequency v

Center Freq
3.000000 GHz

Setting

CF Step Mode

Stop: 100.00 ps
X

FallEdge(S) ~ Width(S)  OffTi

-43.76 30.97 7.82n 7.82n 0.00p 499u 499u

43.76 31.04 7.82n
-43.76 31.18 7.82n

20.00u

39.99u

2499u 499u

4498u 499u

59.98u 6497u 499u

79.98u

0.00dBm CF: 3.000000000 GHz Meas Time: 100 ps
0.00d8 SPan:200.000000 MHz Sample Rate:255.750000 MHz

Scale/Div: 6.95 dR
System

110 Network Status
Setup MAC Address

About VISA Address

Options D DHCP

Calibration IP Address

Subnet
Gateway

ase DNS
Te
Level(dBm)

4733 mDNS
4373 Host Name
-43.76

GPIB
4376

-43.76

8497u 499u

Rt LXI @

Swp Mode: Cont | Trig: Free Run

Frequency

Center Freq

3.000000 GHz
F6:E3:E9:8C:4B:07 .

TCPIP:172.16.3.127::INSTR

Auto IP (O static IP

CF Step Mode

RSA60004000000

GPIB::1:instr

Reset

L 9x
1970-01-03 08:26:27
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Range 0.00dBm ' CF: 3.000000000 GHz Meas Time: 100 ps
RIGO Input Z 500 I ¥ Swp Mode Cont ~ Trig Free Run P"e @
0.00dB SPan:200.000000 MHz = Sample Rate:255.750000 MHz set

Ext Gain

1-RawTime v Ref:-3.75dBm  Scale/Div: 6.97 dR
3.746 System
10.713
-17.680 1/0
24647 |

31.614 Setup

S About
-45.548
52.515 Options
59.482
66.450 Calibration
73417

Start: 0.00 s

2- Pulse Table v

Pulse | \iod  [ToplevelldBm)| . 2208 o
Level(dBm)

-12.56 -43.76
43.76

-48.51

PULSE 1

Frequency

X
Center Freq
3.000000 GHz

Preamplifier 5kHz ~ 8.5GHz Forever
200MHz Analyzer Bandwidth Forever

200MHz Realtime Bandwidth and

Forever
Ultra Sweep

8.5GHz Tracking Generator Forever CF Step Mode
Analog Demodulation Forever

EMI Measurement Application Forever

Advanced Measurement Kit Forever {00005
Vector Signal Analysis Measureme Forever x
Phase Noise Measurement Forever

Pulse Measurement Forever

ZIGBEE Demodulation Foreverr

LORA Demodulation Forever

Bluetooth Transmission Analysis Forever

LXI @
1970-01-03 08:27:22

2.2 The input signal meets the frequency and power range of the instrument

Guarantees are required that the input frequency does not exceed the instrument's upper limit, that the input power is not
excessive, and that particular attention is paid to peak pulse power to prevent front-end overloading.

When power is not determined: Set the range parameter in the amplitude menu to maximum.

0.00dBm  CF: 3.000000000 GHz

Range:
RIGOL 500
Ext Gain: 0.00d8 Span:200.000000 MHz

.85dBm  Scale/Div: 6.96 dB

2- Pulse Table v

Pulse Base
Top Level(dB:
op e ) Level(dBm)

-43.76
-43.76
-43.76

PULSE
4 | PuLsE1

Top/Base(dB) Rise Time(S)

Meas Time: 100 ps
Swp Mode: Cont | Trig: Free Run . Pre
Sample Rate:255.750000 MHz P ¥ E set @

Amplitude v

Range Setting
0.00 dBm

Y Scale Couple

Stop: 100.00 ps

X
Y Ref Position

Fall ime(S) RiseEdge(S) FallEdge(S)  Width(S)  OffTi ¢ Top

0.00p 499u 499y 15| | 'y Axis Unit
1999u 2498u 499y 15/} | Bq'dBm

39.99u 4498u 499u
59.98u 6497 u 499u
79.98u 8497u 499u
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3 Description of the pulse measurement function

3.1 Feature Overview

In RF tests, the signal is not always transmitted continuously. Many systems are pulsed, meaning that the signal occurs only for
some very short period of time, with the rest of the time off or low. For this type of signal, ordinary continuous spectrum
observation often does not fully reflect its true characteristics, so the instrument needs to provide a specific pulse measurement
mode.

Pulse measurement mode refers to the instrument in the analysis of RF signals, not only the frequency and power of the signal,
but also the time change pattern, from the angle of time and frequency domain to the comprehensive analysis of the pulse
signal.

Mode The main answer question

Normal spectrum mode At what frequency the signal is and how much power it is

Pulse measurement When the signal appears, how long it lasts, whether the repetition is stable, and how it behaves
mode during continuity

Pulse measurement mode is therefore an important function when analyzing the output signals of devices such as radar, pulse
transmitters, T/R modules, etc.

3.2 Why pulse measurement mode is required

For continuous wave signals, the primary information is obtained by observing the spectrum distribution; however, the pulse
signal has a distinct time structure in addition to the spectrum characteristics.
Example characteristics of a pulse signal:

Features Description

Transmit timing For example, every 100ys is transmitted for a short period of time and only 5 ps per pulse

Power characteristics Power on is high and average power is not necessarily high

Edge and top There is a rising/falling process on the front and rear edges; there may be sag, overshoot or
fluctuations on the top

Limitations when using normal spectrum mode only:

Problem Description

The results are averaged The display power contains a large number of off times that do not accurately reflect
the peak power at pulse on

Pulse width/PRI cannot be seen The cross axis of the spectrum is frequency and does not allow easy observation of the

directly switching rhythm in time

On/off is difficult to distinguish Off segment noise and idle time can interfere with the measurement results

Edge characteristics are difficult to | Rise/fall times, trace aberrations, etc. need to be observed in pulse measurement

analyze mode

3.3 Typical application scenario for pulse measurement mode

Pulse measurement mode is mainly used for the analysis of various types of pulsed RF signals, typical scenarios and test points
are as follows:

Scenario Typical test/observation

Radar transmit signal test Pulse width, PRI/PRF, top power, frequency stability, Pulsed trace quality
Pulse amplifier test Continuity-up time, top power stability, sag, pulse-to-pulse consistency
T/R component test Pulse response rate, output peak, trace shape, frequency characteristics

Pulse modulated source/gating Pulses are scheduled to operate, continuity/shutdown is clean, residual output or trailing is
source test present
Burst Signal Analysis Burst slot behavior, pulse characteristics of non-continuous transmitting systems

Copyright © Puyuan Precision Electric Technology Co., Ltd. 5
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4 Example of a parameter measurement operation

For example, "measures a 3 GHz pulse signal with parameters of approximately 5 pys pulse width, 20 ps pulse repetition period,
and 10 dBm top power." Explain the basic flow of pulse measurements using the RIGOL RSA6000 Spectrum Analyzer.

4.1 Instrument connection

Compile w  Instrument v

Mod S

Data Source

Data PRBS Symbol Rate 1.000000000 Msym/s

PRES PRBSS Length ‘10000 Symbois

Modulation

Modulation BPSK

Coding OFF

Filter

Filter Type Rectangular

Oversampling 16

DSG3000B 1Q Station BPSK modulation interface

4.2 Instrument warm-up and reset

Recommendations:

1.  Warm-up for 20 to 30 minutes
2.  The System Reset (Preset) returns to the default state, avoiding previous settings affecting the current measurement

6 Copyright © Puyuan Precision Electric Technology Co., Ltd.
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Range:
Input Z
Ext Gain

RIGO

1- RawTime v Ref:-3.86 dBm
-3.864
10818

7772
24.725
31.679

Scale/Div: 6.95 dB

38.633
-45.586
-52.540
-59.494
66.447
73.401
Start: 0.00 s

se
Top Level(dBm) Leve(dBm)

12.46 -43.15 30.68

12.68 -47.33 34.66

-12.64 -43.76 31.13

12.68 43.76 31.08

-12.66 -43.76 31.10

PULSE 1

Top/Base(dB) Rise Time(S)

0.00dBm  CF: 3.000000000 GHz Meas Time:
0.0048 Span:200.000000 MHz

Fall Time(S)

7.82n 7.82n
782n
7.82n
7.82n

11.73n

4.3 Enter pulse measurement mode

100 ps

Swp Mode:
Sample Rate:255.750000 MHz

Rise Edge(S)
0.00p
20.00u
39.99u
59.98u
79.98u

Fall Edge(S)

499u
2499 u
4498u
64.97 u

8497u

Lower Mode Bar:General Spectral Analysis (GPSA) — Pulses (PULSE)

500 PA:
OFF | Att
0.00dB | Align:

Input Z
Ext Gain

Normal » Ref: 0.00 dBm
Log

Scale/Div: 10.00 dB

-100.0

Center Freq : 4.250000000 GHz
RBW : 10.000000 MHz

GPSA
A | sweptsa1

OFF ' Swp Mode:
10.00 dB

Manual = Avg Type:

VBW :10.000000 MHz

Cont  Trig
Log  Signal Track:

FreeRun = Trace:
Ty

Cont | Trig

Free Run

Stop: 100.00 s

X

Width(S)  OffTi

499u 15
499u
49%u
499u
499u

pe: W

OFF | Det: NN N N

Span : 8.500000000 GHz
SWT:47.61 ms (pts:801)

s

re
set

Amplitude

( Range )

0.00 dBm

Y Scale Couple

Y Ref Position
< Top

Y Axis Unit
< dBm

Rt LXI @
1970-01-03 08:30:16

re
set
Amplitude

Ref Level

0.00 dBm

Attenuation
10.00 dB

Attenuation Mode

Preamplifier

Scale/Div
10.00 dB

Max Mixer Level
-10.00 dBm

Rt LXI Bx
1970-01-03 08:32:39
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Input Z 500 | PA OFF ' Swp Mode Cont | Tri FreeRun Trace: [l >
RIGOL corcions OFF | Att 100008 i T % P @
Log  Signal Track: OFF UNNNNN - sel

Ext Gain 0.00dB | Align: Manual = Avg Type:

Normal v Ref:0.00dBm  Scale/Div. Measure Setting

Amplitude v
Log
GPSA Swept SA 1 Delete [ Ref Level Setting

0.00 dBm
GPSA | Measurement E—
Attenuation

L T

Attenuation Mode
Swept SA ACP C/N Ratio Chan Pwr

w‘

EMI A y \{ Preamplifier
& N b
B

Y Axis Unit

ADM Harmo Dist OBW T-Power

PULSE | View <« dBm

A Scale Type
Scale/Div
10.00 dB

100.0 Apply Cancel Max Mixer Level
Center Freq : 4.250000000 GHz - 21| -10.00 dBm
RBW :10.000000 MHz VBW : 10.000000 MHz SWT:47.61 ms (pts:801)
GPSA ummm
SweptSA 1

Input Z 500 OFF ' Swp Mode: Cont | Tri FreeRun Trace:lll 2 3
RIGO Corrections OFF 100008 " ¢ T s P
N A view. set

Ext Gain 0.00 dB Manual = Avg Type: Log  Signal Track

Normal ¥ Ref:0.00dBm  Scale/Div. Measure Setting
Log

Amplitude

GPSA Swept SA 1 RefLT
0.00 dBm

Measurement U
Attenuation

|||| 10.00 dB

Attenuation Mode

= G

EMI View Preamplifier

ADM J—I_I—l_ ",\/\/\/V @

Y Axis Unit
Basic Frequency Table Scatter
PULSE <« dBm

VSA PULSE

Scale Type
Apply

Scale/Div
10.00 dB

100.0 Max Mixer Level
Center Freq : 4.2500000 2 Span : 8.500000000 GHz -10.00 dBm
RBW : 10.000000 MH VBW : 10.000000 MHz SWT: 47.61 ms (pts:801)

~~
+

4.4 Set basic parameters

4.4.1 Center frequency

The carrier frequency of the input pulse being measured is 3 GHz.

8 Copyright © Puyuan Precision Electric Technology Co., Ltd.
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Range:
Input Z:
Ext Gain:

RIGO

(1- RawTime v Ref:-45.49 dBm
45.485
48.295

Scale/Div: 2.81 dB

-51.105

Mod  Toplevel(dBm) Bla(:: )
evel m,

56.47 .28 14.81
55.36 64.23

-56.08

56.08

58.21

-56.47

PULSE 1

4.4.2 Range

Top/Base(dB) Rise Time(S)

547.41n
547.41n
703.81n
938.42n
1.88u

234.60n

0.00 gBm CF: 4.250000000 GHz = Meas Time:
0.00dB Span: 10.000000 MHz = Sample Rate:12.787500 MHz

Fall Time(S)

78.20n
78.20n
156.40 n
156.40 n
78.20n
196.40n

100 ps
Swp Mode:

Rise Edge(S)
0.00p
70381n

Fall Edge(S)

Cont  Trig:

Free Run Ps':' @

Frequency v

Center Freq
4.250000 GHz

Setting

i

CF Step Mode

Stop: 100.00 ps

X

Width(S) Off 7
41n 547.41n
469.21n
625.61n
938.42n
1.80u
234.60n

LX1 @«
1970-01-03 08:37:19

Initial recommendation: 0 dB (default). A weak signal can gradually decrease, and vice versa.

Range: 0.00 dBm
RIGOL %
Ext Gain:
1- RawTime v Ref:-3.80 dBm
| 3803
-10.751

Scale/Div: 6.96 dB

A17.700 |
-24.628 \
-31.596

-38.545

-45.493

-s2.441 !
59.390

66.338
73.286
Start: 0.00 s

2- Pulse Table v

HE Mod  Top Level(dBm) L3
Level(dBm)

cw 2.6 58.71 46.11
cw 58.71 46.02
cw - -58.71 46.10
cw - -58.7 46.10

cw 2 - N7

PULSE 1

4.4.3 Sample rate

Accuracy is directly related to the refresh rate and the higher the sample rate the more accurate the refresh will be slower

recommendation: 255.75 MHz.

Top/Base(dB) Rise Time(S)

156.40 n
156.40 n
156.40 n
156.40 n
156.40 n

s CF: 3.000000000 GHz | Meas Time:
0.00dB Span: 10.000000 MHz | Sample Rate:12.787500 MHz

Fall Time(S)

156.40 n
156.40 n
156.40 n
78.20n

156.40 n

100 ps
Swp Mode:

RO

Rise Edge(S)
0.00p
20.02u
39.96u
59.98u
80.00u

Fall Edge(S)

Cont  Trig:

Free Run

X

P: ©
Amplitude v

Range
0.00 dBm

Setting

Y Scale Couple

i P

Y Ref Position

Width(S) <« Top

5.00u 5.00u

Y Axis Unit

2495u <« dBm

493u
4497u 5.00u
6499 u 5.00u

85.00u 5.00u

Rmt LXI Px
1970-01-03 08:39:35

. Initial
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RI L Range: 0.00dBm  CF: 3.000000000 GHz Meas Time: 100 ps re
Go Input Z: 50 0 Swp Mode: Cont  Trig Free Run P t
Ext Gain 0.00dB Span: 10.000000 MHz = Sample Rate:12.787500 MHz se

1- RawTime v Ref:-3.86dBm  Scale/Div: 6.95 dB
-3.864
10818

Meas Setup

Meas Time

17.772 | |
2472 | = 100 ps

e Sample Rate

12.787500 MHz

38.633
-45.686

oy \ || Uy N |
66.447 1 100

73.401

Start: 0.00 s Stop: 100.00 ps | ' \aavimum

PulseCount State
2- Pulse Table v X

Pulse  \iod  TopLevel@Bm) . 2% Top/Base(dB) RiseTime(S) FallTime(S) RiseEdge(S) FallEdge(S)  Width(S)  OFfTi

Level(dBm) Detect Threshold
cw 66.42 53.79 156.40n 156440 0.00p 5.00u ‘ Ref

58.71 46.09 TG0 1 156.40 n 19.94u 5.00u < Top Level

58.71 46.08 156.40 n 78.20n 9%6u 4497u 500u
Detect Threshold

58.71 46.05 78.2 156.4 59.98 64.99 5.0
( On u ] Ou 110,00 dB

Config

: Rt LXI @
| PULSE1 1970-01-03 08:39:20

4.4.4 Measurement time
1.  Setthe measurement time to 20us and configure the pulse selection parameters (reference

Range: 0.00dBm  CF: 3.000000000 GHz =Meas Time: 100 ps
RIGO Input Z: 500 ¥ Swp Mode: Cont  Trig Free Run P"e @
Ext Gain 0.00d8 SPan:200.000000 MHz = Sample Rate:255.750000 MHz - set

| 1- RawTime v Ref:-3.70dBm  Scale/Div: 6.97 dB
-3.700
10673

Meas Setup v

o Meas Time Setting
24.617 1 ! 100 ps

e Sample Rate

255.750000 MHz

38.561
-45.534

82.006 Maximum

59.478 | sl i | PulseCount
66.450 - - - 100
73.423

Start: 0.00 s Stop: 100.00 ps Maximum

= = PulseCount State
2- Pulse Table v X

Pulse  \lod  TopLeveldBm) . 22%%  Top/Base(dB) RiseTime(S) FallTime(S) RiseEdge(S) FallEdge(S)  Width(S)  OffTi

Level(dBm) Detect Threshold
cw 43.76 kilva| 15.64n 7.82n 0.00p 499u 499u § Ref

cw 43.76 31.16 7 20.00u 2499u 499u < Top Level

cw 12 -43 31.09 39.99u 4498u 499u
Detect Threshold

cW T g 31.13 y 59.98 97
Cv 1.13 59.98u 6497u 499u -10.00 dB

cw 4 34.64 82 7.82 8497u 499u

Config

Rent LXI B
1970-01-03 08:42:26

4.5 View the measurement results

Opens the pulse table, which is enabled in pulse table column editing via the Display menu: Pulse Width, PRI, Top Level (turned on by
default).

10 Copyright © Puyuan Precision Electric Technology Co., Ltd.



Range: 0.00dBm ' CF: 3.000000000 GHz Meas Time: 100 ps e
RIGO Input Z: 500 Swp Mode: Cont | Trig Free Run @
Ext Gain 0.00dB SPan:200.000000 MHz Sample Rate:255.750000 MHz set

1- RawTime v Ref:-3.93dBm  Scale/Div: 6.95 dB
3.930
10.876

Meas Setup v

17.822 | Meas Time Setting
24,769 1 100 ps
31.715 f e Globa!
i L | Sample Rate

-38.661 |
-45.608 255.750000 MHz ‘
52.554 ‘ ¥ Maximum
o Ui [ I I Iy | 1 ) W PulseCount
gtz 100
73.393

Start: 0.0i Stop: 100.00 ps Maximum
PulseCount State

2- Pulse Table v X

Ee TopLevelldBm) 2% Top/Base(dB) RiseTime(S) FallTime(S) RiseEdge(S) FallEdge(S)  Width(S)  OffTi

Level(dBm) Detect Threshold
1255 -47.33 3478 ¢ 11.73n 0.00p 499u 499u Ref

43.76 12 2 19.99u 2499u 499u 5 < Top Level

-43.76 KIRH 39.99 4498 499u
ekl - Detect Threshold

76 2 g 4.99
43.76 24 59.98u 6497 u 499u -10.00 dB

-43.76 31.04 79.98u 8497u 499u

Config

PULSE LXI §x
PULSE 1 1970-01-03 08:44:12

Copyright © Puyuan Precision Electric Technology Co., Ltd.
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5 Settings for the pulse selection menu

Gated measurement is a very important function in pulse analysis.

5.1 Concept

In pulse measurements, the instrument often acquires a series of repeated pulses. When the signal under test is present:
Multiple pulses are present continuously, different pulse amplitude is inconsistent in the pulse sequence, there are primary and
secondary pulses, pulses at different locations need to be analyzed separately. If you want to measure only one of the specified
pulses, the instrument provides a pulse selection verificationfunction to determine which pulse is currently being analyzed,
whether all pulses are being analyzed or a specific pulse. By position or condition, which pulse is used to measure
power/width/edge, etc. Simply put, pulse selection tells the instrument which one you want to focus on in a burst of pulses.

5.2 Role

The pulse selection menu makes the measurement more specific and can typically be used to:

®  Select a single target pulse — such as the first, second, or a pulse at a fixed delay position after a trigger

® Differentiate between the different types of pulses — mix of primary and test pulses, different characteristics of pre- and
post-pulses within the group, high/low level pulses, etc.

®  Improve measurement stability — avoid multiple pulses processing together resulting in measurement fluctuations and
average cloaking anomalies; select a fixed pulse to make the results more stable and repeatable

®  Supports pulse sequence/pulse group analysis—the nth pulse in the group, a pulse in a specific location or time window

5.3 Basic steps

1.  Allow multiple pulses to stabilize first

Before using pulse selection, ensure that the center frequency is set correctly, the trigger is stable, and the time
window is sufficient to show multiple pulses. The waveform position is fixed and does not drift. Otherwise, the
instrument cannot accurately distinguish between different pulses.

2. Sets the window X-axis auto-scale status

The default X-axis auto scale is on and can be skipped without modification. Action: Click the window you want to set
— Display — X Scale — Set it to On.

Range 0.00dBm ' CF: 3.000000000 GHz Meas Time: 100 ps

RIGOL Input Z 500 ) D V5 | Swp Mode: Cont | Trig Free Run P"-‘t

Ext Gain 0.00d8 SPan:200.000000 MHz = Sample Rate:255.750000 MHz s sef

1- RawTime v Ref:-3.68dBm  Scale/Div: 6.98 dB X Display
3.697

10.670 ((
i X Auto Scaling

31.587 7 | |
38.560
-45.533 < Left

Ref Position

-52.505
-59.478

66.450
73.423
Start: 0.00 s Stop: 100.00 s

2- Pulse Table v~ X

Mod Toplevei(dBm) 2%
Level(dBm)

cw 269 43.76 31.08 11.73n 7.82n 0.00p 499u 499u

Top/Base(dB) RiseTime(S) FallTime(S) RiseEdge(S) Fall Edge(S) Width(S) Off Ti

cw 4 43.76 3118 7.82n 7.82 20.00u 2499u 499u
cw 273 31.04 7.82n 7.82 39.99u 4498u 499u
30.95 7.82n 73 59.98u 6497u 499u

30.56 782n 79.98u 8497u 499u

PULSE 1
3. Enter the pulse selection menu

In the menu, go to: Measure Setup — Setup — Configure — Time (corresponding to MeasSetup — Setting — Config
— Time when the interface is in English) and you will see the settings for pulse selection.

12 Copyright © Puyuan Precision Electric Technology Co., Ltd.
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Range 0.00dBm  CF: 3.000000000 GHz Meas Time: 100 ps
RIGOL Input Z: 500 Swp Mode: Cont | Trig:
Ext Gain 0.00dB SPan:200.000000 MHz =Sample Rate:255.750000 MHz
1- RawTime v Ref:-3.79dBm  Scale/Div: 6.96 dB
3.788

10751

17.713

24675

-31.637

-38.600

45.562

Top Level(dBm) Levz;:';m) Top/Base(dB) RiseTime(S) FallTime(S) RiseEdge(S) Fall Edge(S)  Width(S)

12.49 43 0.00p 499u 499u
12.66 3 7 20.00u 499u
15.64n 7 39.99u 499u
11.73n 59.98u 499u

79.98u 499u

Time Settings Selected Pulses
Meas Time 100 ps Select All

Sample Rate 255.750000 MK

Maximum PulseCount 100

Time Ref « First Pulse Include Extra Data

Frequency Ref « Center

4. Determine the selection method

Determined by test target: Select all pulses or pulses for the specified condition.
5. Specifies the pulse sequence number or location

If all pulses are selected, select all is turned on.

Free Run

@

Meas Setup

Meas Time
100 ps

Sample Rate
255.750000 MHz

Maximum
PulseCount

100

Maximum
PulseCount State

X

Detect Threshold
Ref

< Top Level

Detect Threshold
-10.00 dB

Config

X1 &
1970-01-03 08:46:48

Pulse Detection
Pulse Analysis
Time
Freq/Phase
Ripple/Droop

Modulation

v

Config

Copyright © Puyuan Precision Electric Technology Co., Ltd.
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Time

Time Settings Selected Pulses
Meas Time 100 ps SEEA

Pulse Detection

Sample Rate 255.750000 Mk Select Sta Pulse Analysis

Maximum PulseCount 100 ? N Time

Time Ref « First Pulse Include Extra Data
Freq/Phase

Frequency Ref < Center

Ripple/Droop

Modulation

If you select pulses for the specified condition, turn the All Selected Off and set the Select Start and the number of

pulses (Select PulseNum).
Time

Time Settings Selected Pulses
9 Pulse Detection Condg

Meas Time 100 ps Select All

Sample Rate 255.750000 Mk Select Start Puise Analysis
Maximum PulseCount 100 Select PulseNum VTIme

Time Ref « First Pulse Include Extra Data

Freq/Phase
Frequency Ref « Center

Ripple/Droop

Modulation

6. Observe whether the trace results vary depending on the selection

Complete the post-selection check that the traces for the original time domain, amplitude, phase, frequency
modulation are changed according to the parameter settings. to confirm that the pulse to be measured is selected by
the instrument.

When Extra Data is on:

14 Copyright © Puyuan Precision Electric Technology Co., Ltd.



Range: 0.00dBm  CF: 3.000000000 GHz Meas Time: 100 ps

RIGO Input Z 500 ) £ Swp Mode: Cont | Trig Free Run Pre @

Ext Gain: 0.00dB SPan:200.000000 MHz ~Sample Rate:255.750000 MHz o

(1- RawTime v Ref:-3.92dBm  Scale/Div: 6.95 dB Meas Setup v
3924

10.871
Meas Time Setting

100 ps

-17.818
-24.765

-31.712 1 Global
g | Sample Rate

255.750000 MHz

-38.659
-45.685

52.553 i | ! 4 Maximum
59.499 | | | | I I | . | PulseCount

66.446 100
73.393

Start:0.00 s Stop: 43.54 s Maximum
PulseCount State
2- Pulse Table v

Pulse  \iod  TopleveldBm)  22%°  Top/Base(dB) RiseTime(S) FallTime(S) RiseEdge(S) Fall Edge(S)  Width(S)
NO Level(dBm) Detect Threshold

1 cw 12.64 43.76 31.12 7.82n 7.82n 0.00p 499u 499u 5 Ref
cw 3.76 7.82n 7.82n 20.00u 2499u 499u <4 Top Level

cw - -47.33 7.82 7.82 39.99 4498 499
! r ¢ s . Detect Threshold

-10.00 dB

cw - - 7.82n 7.82n 79.98u 84.97u 499u 0
Config

N | (PuLse
PULSE 1

When Extra Data is Off:

RI Range: 0.00dBm ' CF: 3.000000000 GHz ~Meas Time: 100 ps
GO Input Z: 500 Swp Mode: Cont | Trig: Free Run
Ext Gain: 0.00dB Span:200.000000 MHz = Sample Rate:255.750000 MHz

cw b 3 7.82n 7.82n 59.98u 6497u 499u

|1-RawTime v Ref:-3.88dBm  Scale/Div: 6.95 dB Meas Setup Y
-3.881
-10.832
Meas Time Setting

100 ps

-17.784

-24.736

-31.688 | Global
Sample Rate

255.750000 MHz

-38.640
-45.592

-52.544 f | T ; Maximum
-59.495 | | PulseCount

-66.447 100
-73.399

‘ Start: 9.05 ps Stop: 34.05 US‘ Maximum
. PulseCount State
2- Pulse Table v X

Ruze Mod  Top Level(dBm) Fon

Top/Base(dB) RiseTime(S) Fall Time(S) Rise Edge(S)  Fall Edge(S) Width(S) Off Ti
NO Level(dBm) Detect Threshold

1 cw -12.65 -43.76 31 7.82n 7.82n 0.00p 499u 4.99u 15. Ref

cw -12.66 -47.33 34.79 7.82n 7.82n 19.99u 2499u 499u 15. < Top Level

cw -12.77 -43.76 31.00 7.82 7.82 39.99 4498 4.99 15
" E N . ¢ Detect Threshold

£ % 2
cw 12.82 43.76 30.95 7.82n 7.82n 59.98u 64.97 u 499u 15 10.00 dB

cw -12.59 -43.76 31.18 15.64n 7.82n 79.98u 84.97u 499u 0.0

PULSE 1

Copyright © Puyuan Precision Electric Technology Co., Ltd.
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6 Frequently asked questions and troubleshooting

6.1 No pulses

May behave

Possible causes

Troubleshooting suggestions

No apparent pulse trace on
the screen;

2. Only the noise floor is
visible;
Irregular waveform
unrecognizable;

No valid results for parameter
area

1.Center frequency error;

2. The input is not properly connected or
has poor contact;

3.Y axis reference/scale is not

appropriate;
Excessive input attenuation;
5. Incorrect firing pattern;

The measured piece does not deliver a
pulse

Check the RF connection and carrier frequency;
Turn on the Y-axis automatic scale;

3. Attenuation can be appropriately reduced
(attention to overload);

4. Use of external/medium-frequency triggers;

Switch back to the normal spectrum first to
confirm the presence of the signal

6.2 The pulse waveform is unstable and drifts from side to side during external
or medium frequency triggering

May behave

Possible causes

Troubleshooting suggestions

Pulse moves back and forth on
the screen;

Different
refresh;

location for each

Difficulty in securing the edge
of the observation;

4.The automatic measurement
results are very jumpy

1.The trigger source/trigger level is
not appropriate;

2. External triggers are not
synchronized or amplitude is
unstable;

3. There is jitter in the pulse

repetition interval;

Measurement time does not match
trigger

1. Use of external triggers in preference;
Check the trigger polarity and trigger level;
3. Adjust the trigger delay;

Use an oscilloscope or synchronization source to
confirm the measured piece timing, if necessary

6.3 Pulse width measured to large

May behave

Possible causes

Troubleshooting suggestions

theoretical value;

different settings

Pulse width reading does not match

2. Manual and automatic difference;

Pulse width varies significantly with

3. Noise threshold deviation;

the entire edge

The measurement time is too short to cover

Pulse width definitions vary (e.g., 50% | Confirm the current pulse width
threshold and fixed threshold); definition;
2. Trigger an unstable edge to vaporize; 2. Change to external/medium-

frequency triggering;
3.Improve signal-to-noise ratio;

Increase measurement time

6.4 Rise time or fall time measured slowly

May behave

Possible causes

Troubleshooting suggestions

1. The riseffall time is significantly

1. Trigger unstable edge overlay to

1.Reduce the time window to view the single

16
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May behave

Possible causes

Troubleshooting suggestions

greater than the theoretical value;

2. Edge is not too sharp;

3.The lower edge of the different
bandwidth is significantly different

slow;

itself is slow

The edge of the measured signal

edge;

2. Place the edge in the screen with a trigger
delay;

3.1f still slow consider the signal itself or the
instrument bandwidth limit

6.5 The top of the pulse is uneven, sag, ripple, or undulating

May behave

Possible causes

Troubleshooting suggestions

1. The top is gradually
lowered;

Cyclical fluctuations;

Front high rear low or
center bulging

1.Output is unstable during on-pass of
the measured piece;

2.Power/Bias dynamic fluctuations;
3. Instrument bandwidth setting effect;

The input link is slightly overloaded

1.Increase input attenuation to exclude front-end
compression;

Check for Overload prompt;

Compare the top front and rear power difference with
the markings;

4.If the optimization is still present, it is more likely to
be a measured piece problem

6.6 Peak or top power readings are erratic

May behave

Possible causes

Troubleshooting suggestions

1.Different power values for

each refresh;

2. Top power runout;

3.Peak is very different than

expected

1.Trigger a change in the location of
unstable samples;

2. Poor amplitude
between pulses;

consistency

Input level too high or too low

1. Change to external/medium frequency triggering;

2.Adjust the input attenuation so that the signal falls
within a reasonable range;

3.0bserve multiple pulses to determine whether the
instrument or the piece under test fluctuates

6.7 PRI/ PRF measurement instability or result jumps

May behave

Possible causes

Troubleshooting suggestions

1. Adjacent Refresh PRI

significantly;

2. PRF is not securely locked;

3. Sometimes
sometimes cannot

can

detect

show multiple pulses;
changes
2. Trigger changes
reference points;

3. Repeated cycle jitter

and | measured piece;

1.Time window too short does not

in unstable

The automatic algorithm does not
recognize the starting point steadily

1.Increase the measurement time;
2. Use stable external triggering;

3. Manually measure the time difference
between adjacent pulses with markers and
compare;

of the

Check the automatic threshold setting;

5.1f manual fluctuations also suspect that the
item under test PRI is jittery

Copyright © Puyuan Precision Electric Technology Co., Ltd.
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6.8 When multiple pulses are displayed, it is not known which one is currently

being measured

May behave

Possible causes

Troubleshooting suggestions

1.Multiple pulses on the screen cannot
confirm the measurement object;

2. Parameter values appear to vary with
pulses;

3. Suspected anomaly is averaged

Improper use of pulse selection;

Integrated treatment of all pulses
by the instrument;

Inconsistent  pulse
amplitude or width

sequence

Enter the pulse selection to confirm the
measurement object;

Select the specified pulse instead of all;

3. To compare the first half or specific
position pulses separately;

Avoid only looking at average results when
testing a burst/set

6.9 The instrument is set up correctly, but the results are still quite different from

the theoretical values

May behave

Possible causes

Troubleshooting
suggestions

1. Optimized
window, stable waveform but
deviates from specification;

frequency/bandwidth/trigger/time
measurement

2. Disparities with other instruments are obvious

3. Other

time resolution limits

1. The tested piece itself is abnormal;

2. The theoretical value and the test
definition are not consistent;

machines adopt different
thresholds/bandwidth/screening;

Approaching instrument bandwidth or

1. Uniform test definition
(pulse width threshold, edge
definition, power type);

2. Record and compare the
settings of each instrument;

3. Use standard signal source
to verify the instrument;

4.Suspect item(s) first if
consistent deviation at
multiple settings

18
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7/ Summary

7.1 A summary of the functions of the pulse measurement analysis software

The pulse measurement analysis (PMA) option on the RSA6000 is a radar, pulse transmitter, T/R assembly, Specialized RF
pulse analysis tools for pulse amplifiers and burst communication signals. Its core feature highlights include:

e Combined time-frequency analysis capabilities: Not only observation of carrier frequency, power, spectrum spread
and stray, but also simultaneous analysis of pulse occurrence time. Duration, repetition period, edge, and envelope
mass.

e Complete pulse parameter measurements: Auto output pulse width, PRI, PRF, duty cycle, Top Power, Average
Power, Rise/Fall Time, Overshoot, Key indicators such as ripple, sag.

e Flexible pulse detection and selection: Supports detection thresholds, hysteresis levels, minimum/maximum pulse
width, trigger linkage, Specified pulse selection and observation of additional data before and after for stable
identification of target pulses.

e Multidimensional views and statistical rendering: Provides raw time domain, spectrum, amplitude, phase, Views
such as FM graphs, pulse tables, current/cumulative statistics tables, scatter charts, Multi-window composite analysis
is supported.

e Deep Intra-Pulse Characterization: Supports phase/frequency analysis, ripple/sag analysis, and CW, LFM,
Modulated model analysis such as BPSK, QPSK, etc., used to locate intra-pulse frequency modulation, phase jump,
and top stability issues.

e Engineered testing and tracing: Supports cursor measurement, peak search, trace comparison, SCPI remote
control, and save raw data, pulse tables, and statistics tables for automated testing, report output, and off-line re-disk.

7.2 Summary of typical application value of pulse measurement

For radar, pulse transmitter, pulse amplifier, T/R assembly, The core value of pulse measurement software for pulse modulation
sources and burst emission frequency system testing is to quantify "conduction moments, repeated beats, envelope mass and
intra-pulse changes" that are difficult to observe directly in the common spectrum:

e  Accurate evaluation of pulse emission timing: Pulse width can be measured directly, PRI, PRF, duty cycle, Turn-off
time and other parameters, determine whether the pulse is transmitted according to the design beat, suitable for radar
timing, pulse gating, Synchronous control and burst transmission behavior verification.

e True reflection of power capability during on-pass: Normal spectrum readings are susceptible to off-time
averaging, pulse measurements focus on top power, peak power, average power and pulse-to-pulse consistency.
Better suited for evaluating actual output capability of transmitters, amplifiers and T/R modules.

e Quickly identify envelope quality problems: Rising/falling edges, top flatness, overshoot, Ringing, trailing, sag,
ripple, etc. Helps to position switch response, amplifier dynamics, supply stability and bias control issues.

e Supports internal frequency and phase behavior analysis: For pulse signals such as LFM, CW, BPSK, QPSK,
Observation of frequency drift, FM linearity, phase jumps and edge transients during on-pass, suitable for radar FM
pulses, Phase coded pulses and complex internal pulse modulated signal evaluation.

e Increase reliability with low duty cycle and narrow pulse capture: With external triggering, medium frequency
triggering, trigger delay, measurement time and sample rate settings, Statically captures short bursts that are prone to
miss or are evenly flooded in normal scans.

e Enables targeted analysis of specific pulses and pulse groups: Pulse selection allows only the target object in the
N pulse, a set of pulses, or a primary/secondary pulse to be analyzed, avoiding multiple pulse average cloaking
anomalies. Suitable for complex pulse string, group pulse and non-uniform pulse sequence testing.

e Assisted system level fault location: Constellation of time domain, spectrum, amplitude, phase, Combined
observations of frequency modulation, pulse meter and statistics distinguish problems from trigger synchronization,
input links, Instrument setup, amplifier power, modulated control, or the DUT itself, shortening the troubleshooting
path.

7.3 Links to related products and resources

To get the latest firmware updates, complete user manuals or for professional technical support, please visit the official RIGOL
channel:

e  Official website: www.rigol.com
e RSA6000 Product Page: Search the "RSA6000" product flyer, data sheet, and list of the latest options.
e  Technical Support & Service: If you have any questions regarding instrument usage or the automated test code (SCPI)
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writing process, please contact your local RIGOL sales engineer or call the official technical support line.

20

Copyright © Puyuan Precision Electric Technology Co., Ltd.



Boost Smart World and Technology Innovation

Industrial Intelligent
Manufacturing

Semiconductors

Education& W AN ¢ : Communication
Research o

System Integration New Energy

~ o G . (o .

= Cellular-5G/WIFI ik Digital/Analog/RF Chip &= New Energy Automobile

Q. UWB/RFID/ ZIGBEE [@ Memory and MCU Chip &8 PV/Inverter

% Digital Bus/Ethernet Third-Generation Semiconductor () Power Test

@ Optical Communication & Solar Photovoltaic Cells & Automotive Electronics

Provide Testing and Measuring Products
and Solutions for Industry Customers
HEADQUARTER EUROPE NORTH AMERICA
RIGOL TECHNOLOGIES CO., LTD. RIGOL TECHNOLOGIES EU GmbH RIGOL TECHNOLOGIES, USA INC.
No.8 Keling Road, New District, Friedrichshafener Str. 5¢ 10220 SW Nimbus Ave.
: : 82205 Gilching Suite K-7
iﬂfh%‘é’ﬂgggigég'zR'Ch'"a Germany Portland, OR 97223
el +86- : Tel: +49-(0)8105-27292-22 Tel: +1-877-4-RIGOL-1

Email: info-cn@rigol.com Email: johannes.kroiher@rigol.com Email: sales@rigol.com
JAPAN KOREA For Assistance in Other Countries
RIGOL JAPAN CO., LTD. RIGOL KOREA CO,. LTD. Email: info.int@rigol.com
5F,3-45-6,Minamiotsuka, Toshima-Ku, 5F, 222, Gonghang-daero,
Tokyo,170-0005,Japan Gangseo-gu, Seoul, Republic of Korea
Tel: +81-3-6262-8932 Tel: +82-2-6953-4466
Fax: +81-3-6262-8933 Fax: +82-2-6953-4422
Email: info.jp@rigol.com Email: info.kr@rigol.com

RIGOLR is the trademark of RIGOL TECHNOLOGIES CO., LTD. Product information in this document is subject to update without notice. For
the latest information about RIGOL's products, applications and services, please contact local RIGOL channel partners or access RIGOL

B e onie e

TEST INSTRUMENTS & POWER SUPPLIES



https://telonic.co.uk

