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1 Document description

1.1 Contentin this guide

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

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

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.

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

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

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

Safety precautions regarding use of pulsed peak power, external trigger levels, and RF access.
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1.2 Applicable instrument and software version

Category Product information

Spectrum analyzers RSAB6000 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.




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

1- RawTime v Ref:-3.81dBm  Scale/Div: 6.96 dB Frequency v
-3.809
10.769

17.729 ] ] Center Freq Setting
-24.689 t ¥ 1 3.000000 GHz

31.649 . —

-38.609 L "

45.569

52.529 ol A I bdlod CF Step Mode

59.489 | | f | I | f

66.448
73.408
Start: 0.00 s Stop: 100.00 ps

X

Mod  Top Level(dBm) L B?(:Z) Top/Base(dB) RiseTime(S) Fall Time(S) Rise Edge(S)  Fall Edge(S) Width(S) Off Ti
evel m,

-43.76 30.97 7.82n 7.82n 0.00p 499u 499u
43.76 31.04 7.82n 7 20.00u 2499u 499u
-43.76 31.18 7.82n 39.99u 4498u 499u
59.98u 6497u 499u
79.98u 8497u 499u

PULSE o Rt LXI B
A | PULSE1

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 SPpan:200.000000 MHz = Sample Rate:255.750000 MHz

1-RawTlime v Ref:-3.89dBm  Scale/Div: 6.95 dB Frequency
3.778 System
-10.742
17.708 | | 110 Network Status

Center Freq

-24.669 3.000000 GHz

31.632
38.595 : About VISA Address TCPIP:172.16.3.127::INSTR

45.559

52.522 A DHCP Auto IP Static IP

50,486 3 Options 0 O CF Step Mode

Setup MAC Address F6:E3:E9:8C:4B:07

66.449 Calibration IP Address

73.412

Start:0.00s Subnet

Gatew
2 Pulse Table v ARy
Mod TopleveidBm)| . 22%° ONS
Level(dBm)

ow E -47.33 mDNS

4375 Host Name RSA60004000000
.76 GPIB GPIB:1:instr
-43.76

4376 Reset

A L 9x
a PULSE 1 1970-01-03 08:26:27
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Range:
RIGOL 5%

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

Swp Mode: Cont

Ext Gain: 0.00dB  SPan:200.000000 MHz = Sample Rate:255.750000 MHz

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

-24.647
Setup

31.614

S About
-45.548

52.515 Options
59.482

66.450 Calibration

-73.417
Start:0.00's

2- Pulse Table v

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

Preamplifier 5kHz ~ 8.5GHz
200MHz Analyzer Bandwidth

200MHz Realtime Bandwidth and
Ultra Sweep

8.5GHz Tracking Generator
Analog Demodulation

EMI Measurement Application
Advanced Measurement Kit
Vector Signal Analysis Measureme
Phase Noise Measurement

Pulse Measurement

Trig Free Run Psr:t

Frequency

X
Center Freq
3.000000 GHz

Forever

Forever

Forever

Forever CF Step Mode
Forever \

Forever

Foraver 100.00 ps

Forever x
Forever

Forever

-12.56 -43.76 °
ZIGBEE Demodulation Forever
43.76

LORA Demodulation Forever
-48.51

Bluetooth Transmission Analysis Forever

X1 @

PULSE 1 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.
Range: 0.00dBm CF: 3.000000000 GHz Meas Time: 100 ps re
RIGOL Ig"ﬁuéazm og?f’dg Span:200.000000 MHz = Sample Rate:255.750000 MHz Swe Moge: Cont | g Freg Rin Pset @

.85dBm  Scale/Div: 6.96 dB Amplitude v

Range Setting
0.00 dBm

Y Scale Couple

Stop: 100.00 ps

2- Pulse Table v X
Y Ref Position

Pulse Base Width(S) Off Ti <« Top

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

-43.76 g y 0.00p 499u 499u 15,

Top/Base(dB) RiseTime(S) Fall Time(S) RiseEdge(S) Fall Edge(S)

Y Axis Unit

43.76 31.2 1999u 2498u 499y 15/} | Bq'dBm

-43.76 6 39.99u 4498u 499u
59.98u 6497 u 499u
79.98u 8497u 499u

PULSE
4 | PuLsE1
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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 1000s is transmitted for a short period of time and only 5 Os 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

Onl/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
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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




Range:
Input Z
Ext Gain

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

100 ps

Swp Mode: Cont | Trig Free Run

RIGO

1- RawTime » Ref:-3.86 dBm

re
Sample Rate:255.750000 MHz set

Scale/Div: 6.95 dB

-3.864
-10.818

7772
24.725
31.679
38.633

-45.586

-52.540

-59.494

66.447
73.401

Start: 0.00 s

Top Level(dBm) Level(::m)
12.46 -43.15
12.68 4733
-12.64 -43.76
12.68 43.76

-12.66 -43.76

PULSE 1

Top/Base(dB) Rise Time(S)

30.68
34.66
31.13
31.08
31.10

Fall Time(S)

7.82n 7.82n
782n
7.82n
7.82n

11.73n

4.3 Enter pulse measurement mode

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) 3 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

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

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 S ———
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

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.
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Range:
Input Z:
Ext Gain:

RIGO

(1- RawTime v Ref:-45.49 dBm
45.485
48.295
-51.105

Mod Toplevel(dBm)  oc€

Scale/Div: 2.81 dB

Top/Base(dB) Rise Time(S)

Level(dBm)

-56.47 -71.28

55.36 64.23
-56.08
56.08
-58.21

-56.47

PULSE 1

4.4.2 Range

14.81

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
| -3.803

-10.751 =

A17.700 | \

24638

-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
cw 58.71
cw - -58.71
cw
cw

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.

CF: 3.000000000 GHz | Meas Time:

Scale/Div: 6.96 dB

Top/Base(dB) Rise Time(S)

46.11
46.02
46.10
46.10
N7

156.40 n
156.40 n
156.40 n
156.40 n
156.40 n

50
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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Range:
Input Z:
Ext Gain:

0.00dBm  CF: 3.000000000 GHz Meas Time: 100 ps

Swp Mode: Cont Free Run
0.00dB Span: 10.000000 MHz = Sample Rate:12.787500 MHz

1- RawTime v Ref:-3.86 dBm
-3.864

-10.818
17.772

Scale/Div: 6.95 dB

24.72
-31.679

38.633
-45.686

52.540
-59.494

it

i

Stop: 100.00 ps

66.447
73.401
Start: 0.00 s

2- Pulse Table v X

Pulse " ptod  TopLevel(dBm) D%
NO Level(dBm)

cw 12.62 66.42

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

53.79 156.40n TSn‘ibOr] 0.00p 5.00u 5.00u

cw 12.62 58.71 46.09 TG0 1 156.40 n 19.94u 2495u 5.00u

12.66 46.05 156.40n 78.20n 39.96u 4497u 5.00u

12.66 46.05 7 156.40 n 59.98u 6499 u 5.00u

| PULSE1

4.4.4 Measurement time

Pre
set
Meas Setup

Meas Time
100 ps

Sample Rate

12.787500 MHz

Maximum
PulseCount

100

Maximum
PulseCount State

Detect Threshold
Ref

< Top Level

Detect Threshold
-10.00dB

Config

Rot LXI @x

1970-01-03 08:39:20

1.  Setthe measurement time to 200s and configure the pulse selection parameters (reference

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).
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