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1.1

1.2

I. INTRODUCTION

INTRODUCTION

This chapter describes the contents of this manual to help the uger get the most out of the manual.

About this Manual

This manual is a performance test guide for the R3681 series signal analyzer,

The manual describes the procedure which is used to check whether the R3681 series signal analyzer per-
forms according to its specitications.

This manual does not contain detailed descriptions of the operating methods and functions of the R3681
series gignal analyzer, For information on the operating methods and functions, refer to the user's guide.

Contents of each chapter are as follows:

Chapter 1. INTRODUCTION Describes the manual, instruments and informa-
tion required to calibrate this instrument to help
the user get the most out of the manual.

Chapter 2. PERFORMANCE VERIFICATION |Describes the performance test items and perfor-
mance test procedures of this instrument. Perfor-
mance test record sheets are provided in this
chapter.

Chapter 3. SPECIFICATIONS Describes the specifications of this instrument.

Required Instruments

Table 2-2 shows the instruments, which are required for the performance verification of this instrument.

The instruments, which are required in all tests, are listed. Instruments which are required for individual tests
are also listed in each test. If the user's instruments meet the specifications described in Table 2-2, the instru-
ments can be used instead of the recommended models.

1-1
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1.3 Calibration Period

1.3

1.4

12

Calibration Period

[t is recommended that the performance is verified once a year to check whether the signal analyzer meets
its specifications.

Performance Verification Record Sheets

The performance verification record sheets are provided at the end of Chapter 2 for users to record values,
which are measured in each performance verification test.

The performance verification record sheets feature the test specifications and acceptable values.
Copy the sheets, enter all the test results, and keep the sheets as calibration test records.

These records can be used to trace gradual changes of the test results if using the ingtruments over a long
period of time.
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1.5

1.5 Conventions of Notation Used in This Document

Conventions of Notation Used in This Document

In this document, panel keys, on-screen buttons and menus are represented by the following symbols:

On-panel hard keys

Represents an on-panel hard key labeled “Sample.”

Example: [ START |,|STOP |

On-screen system menus

[Sample] Represents an on-screen menu, tab, button or dialog box that is labeled “Sample”
and that is selected or executed when touched.
Example; [File] menu, |Normal] tab, [Option] button

On-screen function buttons

ample epresents an on-screen function button labeled “Sample.”
Sample} Rep function b labeled “Sample.”
Example: {FREQ} button, {SWEEP} button

On-screen side menu

Represents an on-screen side menu key labeled *Sample.”

Example:

On-screen system menu key operation

[File]—[Save As..] Indicates a touch on the |File] menu followed by a choice of [Save As..].

Sequential key operation

Indicates a touch on the {FREQ} button followed by a touch on th
key.

Toggle key operation

On) Indicates a touch on the .

NOTE: Screen displays and diagrams such as externd view of the main unit in this manual are those of the R3681
in the R3681 series.

1-3
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1.6 Trademarks and Registered Trademarks

1.6 Trademarks and Registered Trademarks

1.7

Microsoft® and Windows® are trademarks or registered trademarks of Microsoft Corporation in the
United States and other countries.

Other product and company names referenced herein are trademarks or registered trademarks of their
respective owners.

Other Manuals Pertaining to This Instrument

Available manuals pertaining to this instrument include:

User's Guide (Part Code: {ER36815ERIES/U}, English}

Contains information prerequisite to using the R3681 Series Signal Analyzer, ranging from setup to ba-
sic operation, applied measurement, functionality, specifications, and maintenance.

Programming Guide (Part Code: {ER3681SERIES/P}, English}

Covers programming information to use the R3681 Series Signal Analyzer to automate measurement
sequences, including a remote control overview, SCPl command references, and sample application
programs.

Performance Test Guide (Part Code: {ER3681SERIES/T}, English, this manual}

Covers information necessary to verify the performance of the R3681 Series Signal Analyzer, including
performance test procedures and specifications.
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2. PERFORMANCE VERIFICATION

2.  PERFORMANCE VERIFICATION

2.1 Overview

2.1.1 Before Starting

This chapter describes the performance verification procedure in order of the items listed in Table 2-1.

Table 2-1 Performance Verification List

Test No. Test item Applicable model
2.2.1 Frequency Reference Stability
222 Calibration Signal Qutput Accuracy
223 Marker Frequency Counter Accuracy
224 Frequency Reading Accuracy
225 Residual FM
226 Frequency Span Accuracy
227 Signal Purity
2.2.8 Resolution Bandwidth Accuracy and Selectivity
229 Sweep Time Accuracy
2.2.10 Frequency Response
221 Input Attenuator Switching Error
2.2.12 Resolution Bandwidth Switching Uncertainity
22.13 Displayed Average Noise Level
2214 1 dB Gain Compression
22.15 2nd Order Harmonic Distortion
22.16 Third Order Intermodulation Distortion
2217 Image, Multiple, and Out-Of Band Responses
2218 Residual Response
2.2.19 Coupling Level Accuracy
2.3.20 CCDF Dynamic Range OPTION 11

2-1
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2.1.2 Required Instruments

2.1.2

2-2

Required Instruments

Table 2-2 shows a list of required instruments.

Ingtruments, which are required in all tests, are listed.

Instruments which are required for individual tests are also listed in each test.

If the user’s instruments meet the specifications described in the table, these instruments can be used
instead of the recommended models.

1.

[¥5)

Test environment and conditions

Conduct performance verification under the following conditions:

= 20°C to 30°C environment, after turning on the power and warming-up for 30 minutes or more
«  After automatic calibration has been performed.

Required measurement instruments

Table 2-2 shows the list of instruments which are required in all tests.

Instruments which are required for individual tests are also listed in each test.

If the user's instruments meet the specifications described in the table, these instruments can be used
instead of the recommended models.

Performance verification period

It is recommended that the performance is verified once a year to checlc whether the signal analyzer
meets its specifications.

Performance verification sheets

Performance verification sheets are provided at the end of this chapter for a user to record values,
which are measured in each performance verification test.

When conducting performance verification, it is recommended that copies of the sheets are used for
the test results, and the sheets are kept as test records.

Notation used in the performance verification procedure
The soft keys on the touch panel are mainly used to operate the signal analyzer,

Notation of operations described in this chapter is as follows:
= Continuous operations, when described, are separated by commas,

»  Notation used when switching settings such as On/Off or Auto/Man is described in the follow-
ing examples:

Example 1: To set Preamp to On

Example 2: To set RBW to Man:
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2.1.2 Required [nstruments

Table 2-2  Required Instruments List {1 of 2}

Instrument Specification Recommended Model Qty.

Frequency Standard Qutput Frequency; 10 MHz R3031TA 1
Stability: 5% 10712/ day ADVANTEST
Qutput Impedance; 50 Q
Output Level: 1 Vp-p or more

Signal Generator Frequency Range: 10 MHz to 40 GHz *1 |SMPO +B11 + B17 l
Qutput Level: -50 dBm to +10 dBm | Rohde & Schwarz
Stability: 1% 1070/ year

Signal Generator

Frequency Range:

10 MHz to 20 GHz *1

SMP(2 +B11 +B135 1

Output Level: -50 dBm to +10 dBm |Rohde & Schwarz
Stability: 1% 107/ year
Signal Generator Frequency Range: 10 MHz to 2.5 GHz 86658 Option004 1
Output Level: -20 dBm to +10 dBm | Agilent
Residual SSB
Phase noise
| kHz offset  <-115 dBc/Hz
10 kHz offset <-124 dBc¢/Hz
100 kHz oftset <-130 dBc/Hz
Signal Generator Frequency Range: 5 kHzto 1.5 GHz SMT02Z+B1+B3+B4 l

Qutput Level:
Pulse period:
Pulse width:

-20 dBm to +10 dBm
d0ustodss
20usto ls

Rohde & Schwarz

Power Meter

Compatible with NRV series

power sensors
dB rerative mode

Resolution 0.01 dB

Reference Accuracy 0.9%

NRVS |
Rohde & Schwarz

Power Sensor

Frequency Range:
[nput Level:
Maximum SWR:

50 MHz to 40 GHz *1
1 uW to 100 mW
1.3 (40 GHz)

NRV-Z55 1
Rohde & Schwarz

Power Splitter Frequency Range: 10 MHz to 40 GHz *1 |K241C |
[nsertion Loss: 6 dB (nominal) Anritsu

Power Divider Frequency Range: 5 MHz to 1000 MHz | PDML-20A-500 l
Isoration; Greater than 18 dB Merrimac

Power Divider Frequency Range: 0.5 GHzto 18 GHz *1 [4426-2 1
[soration: Greater than 18 dB Narda

*1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.
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2.1.2 Required Instruments

Table 2-2  Required Instruments List (2 of 2)

Instrument Specification Recommended Model Qty.
10dB Attenuator Impedance: 300 41KC-10 1
Attenuation: 10 dB Anritsu
Connector: K{m)-K(f) *2
RF Cable Impedance: 300 SF102 3
Connector: K{m)-K(m} *2 SUHNUR
Length: Approx. 0.7 m
RF Cable Impedance: 500 A01037-0300 1
Connector: BNC(m)-BNC(m) ADVANTEST
Length: Approx. 0.3 m
RF Cable Impedance: 500 A01037-1500 2
Connector: BNC(m)-BNC(m) ADVANTEST
Length: Approx. 1.5 m
Terminator Impedance: 50 &2 HRM-601D(02) 1
Adapter Connector: K{f)-K(f) *3 SA-SFF40(A) 1
ADVANTEST
Adapter Connector: SMA(H)-SMA(D HRM-501 1
HIROSE
Adapter Connector: N{m)-SMA(f) HRM-5548 1
HIROSE
Adapter Connector: BNC(f)-SMA(m) HRM-317(09) 1
HIROSE
Adapter Connector: BNC-JA-1IT 302-0024-6 1
HIROSE

*2.  Inthe R3671, the SMA connector can be substituted for the K connector.
However, the K({f) may be damaged easily if the SMA{(m) is used.

*3:  Inthe R3671, N(m)-SMA(f) must be used instead of K{f)-K(f).

{Recommended Model: JUG-201A/U ADVANTEST)

2-4




R3681 Series Performance Test Guide

2.2 Performance Verification Procedure

221

2.2 Performance Verification Procedure

This section describes the performance verification procedure in order of the items listed in Table 2-1.

Frequency Reference Stability

[Overview]

This section describes how to check the frequency stability of the 10 MHz frequency reference oscillator
(frequency reference error and aging rate).

The reference stability is the frequency stability after the power is turned on and 24 hours have passed at
an ambient temperature of 25°C.

[Procedure]

1. Input a 1 GHz signal from the external signal generator and then read the fre-
quency by using the frequency counter of this instrument.

2. After 24 hours, measure the measurement error by using the frequency counter

to determine the frequency stability.

3. Obtain the aging rate per 24 hours (one day) from the frequency stability,

Use an external frequency source as the frequency source of the external signal gen-

erator.

[Specifications]

*

Internal source
Aging rate: +5x 107 /day, £5 x 1077 / year
Temperature stability: + 1 x 1077 (0°C to 40°C)

Warm-up {(Nominal): =35 x 10"7 /1 minute

OPTION22 High stability source
Aging rate: +3 % 10710 /day, 2 x 10% / year
Temperature stability: £5 x 10™ (0°C to 40°C)

Warm-up (Nominal): +1 x 1078 / 30 minutes
=5 x 10" / 60 minutes
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2.2.1 Frequency Reference Stability

[Required instruments]

[nstrument Quantity Recommended model
Frequency source 1 R3031A
Signal generator * 1 1 SMP04
RF cable BNC(m)-BNC(m) 1 A01036-1500
RF cable K(m)-K{m) *2 1 SF102
Adapter K(£)-K(f) *3 l JCF-DR0O01JX01

*]:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.
*2:  Inthe R3671, the SMA connector can be substituted for the K connector.

However, the K{f) may be damaged easily if the SMA(m) is used.
*3:  Inthe R3671, N(m)-SMA(T) must be used instead of K{f)}-K(f).

[Connection diagram]

R3681 FreqSTD . M"%

REFFOUT

RF Cable
BNC{m) - BNC(m)

B ouQm e @m0 00

RF Cable
K{m) - K(m)

*3: In the R3671, N(m)-SMA(f) must be used instead of K(f)-K{f).

Figure 2-1 Frequency Stability Test Connection Diagram
[Test procedure]

1. Connect the instruments as shown in Figure 2-1.

2. Specify the signal generator setting as follows:
Output frequency: 1 GHz
Output level: -10 dBm

Reference frequency signal: External
3. Turn thig instrument power to ON.

4. Preset this instrument.

Operation:
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9.

2.2.1 Frequency Reference Stability

Set the center frequency to 1 GHz.
Operation: {FREQ},

,and

Set the frequency span to | MHz,
Operation: {SPAN},

,md M

Perform a peak search.
Operation: [MENU1]| and {SEARCH}

Set the counter function to ON.
Operation: [MENU2|, {MEAS}, and i€

Run the analyzer for 24 hours,

+  Checking the frequency reference error

10.

11,

After 24 hours, perform a pealk search.
Operation: [MENU1]| and {SEARCH]}

Read the frequency displayed in the counter, substitute the value into the formula
shown below to obtain the frequency reference error, and then enter the value into
the performance verification sheet.

Formula: Frequency reference error = (measured value in step 11 -1 GHz)/1 GHz

= Measuring the aging rate

12,

13.
14.

After performing step 11 and 24 hours have passed, read the counter and enter
the value into the performance verification sheet.

Ensure that the data entered in step 12 is within the specified range.

Substitute the value measured in step 10 and step 11 into the formula shown
below to obtain the aging rate, then enter the aging rate into the performance ver-
ification sheet, and ensure that the value is within the specified range.

Formula: Aging rate = (measured value in step 12 - measured value in step 11)/
measured value in step 11

27
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2.2.2 Calibration Signal Output Accuracy

222 Calibration Signal Output Accuracy

[Overview]

This section describes how to check whether the accuracy of the amplitude in this instrument calibration
signal is within -10 dBm + 0.2 dB.

[Specifications]

-10 dBm + 0.2 dB

[Required instruments]

Instrument Quantity Recommended model
Power meter 1 NRVS
Power sensor *1 1 NRV-Z55
RF cable BNC(m)-BNC{m) I AQ1037-0300
Adapter BNC(f)-SMA(m) 1 HRM-517(0(9)
Adapter SMA(D-SMA(f) 1 HRM-501

*1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.

[Connection diagram]

R3681

SHIA - SMAN

Adapter
BNCH - Sl

RE Cable
BHC{m) - BNCm)

Figure 2-2  Calibration Signal Qutput Accuracy Test Diagram

[Test procedure]

Connecting the instruments

1. Connect the instruments as shown in Figure 2-2.
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223

Setting measurement conditions

b2

(¥

2.2.3 Marker Frequency Counter Accuracy

Adjust point O of the power sensor and power meter and perform calibration.

Set the power meter to the dBm display.

4. Set the calibration frequency of the power meter to 50 MHz.

Measuring the output level

5. Connect the power sensor as shown in the Figure 2-2.

6. Read the value on the power meter and then enter the value into the performance

verification sheet.

7. Ensure that the value entered in step 6 is within the specified range.

Marker Frequency Counter Accuracy

[Overview]

This section describes how to read this instrument frequency and measure the marker frequency counter
accuracy by inputting a signal of known frequency from the external signal generator.

When uging a frequency that exceeds 5 GHz, the frequency must be tuned to the peak frequency of the pre-

selector.

[Specifications]

Marker frequency counter accuracy (SPAN < 1 GHz : /N > 25 dB)
= £ (Marker frequency x frequency reference error +5 Hz x N + 1 LSD)

[Required instruments]

Instrument Quantity Recommended model
Signal generator *1 1 SMP04
RF cable BNC(m)-BNC(m) 1 A01036-1500
RF cable K{(m)-K(m) *2 1 SF102

Adapter K(f)-K(f) *3

1

JCF-DRO0O1JX01

*1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.
*2:  Inthe R3671, the SMA connector can be substituted for the K connector.

However, the K(f) may be damaged easily if the SMA(m) is used.
¥3:  Inthe R3671, N(m)-SMA(f) must be used instead of K(f)-K(1).
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2.2.3 Marker Frequency Counter Accuracy

[Connection diagram]

R3681

RF Cable
BHC({m) - BNC{m)

SMP04

l SR

8 onom £y

RF Cable
K({m) - K({m)

Adapter :
K(f) - K(f} é%'

*3: In the R3671, N(m)-SMA(L) must be used instead of K(f)-K(f).

Figure 2-3  Marker Frequency Counter Accuracy Test

[Test procedure]

Connecting the instruments

1.

Initialization

2,

Connect the instruments ag shown in Figure 2-3.

Preset this instrument.

Operation;

Setting the signal generator

3.

Setting this instrument

4.

2-10

Specify the signal generator setting as follows:
Qutput frequency: 2 GHz

Output level: -10 dBm
Reference frequency signal: External

Set the center frequency to 2 GHz.
Operation: {FREQ}.:

Set the frequency gpan to 1 MHz,

Operation: {SPAN} and
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2.2.3 Marker Frequency Counter Accuracy

Set the counter function to ON,
Operation: [MENU2], {MEAS}, and 3

Perform a peak search.
Operation: [MENU1] and {SEARCH}

Measuring the marker frequency counter accuracy

8.

10.

Enter the reading frequency of the counter into the performance verification
sheet,

Ensure that the data entered in step 8 is within the specified range.

Set the counter function to OFF.
Operation: [MENU2|, {MEAS}, :

Measuring the accuracy by using other frequency points

11,

Repeat steps 3 to 10 by using the non-2 GHz frequencies described in Table 2-3,
Note that when using a center frequency that exceeds 5 GHz, tune the pre-selec-
tor by following the operation below after setting the frequency span in step 5.

Pre-selector tuning operation: {FREQ}, , and

Table 2-3  Set Frequency List

Conter freaueney Output hequency
2 GHz 2 GHz
5GHz 5 GHz
11 GHz 11 GHz
22 GHz 72 GHz
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2.2.4 Frequency Reading Accuracy

224 Frequency Reading Accuracy

[Overview]

This section describes how to check the frequency reading accuracy by inputting a signal of known fre-
quency from the signal generator.

[Specifications]

Frequency reading accuracy = + (Marker frequency x frequency reference error + frequency span x fre-
quency span accuracy + resolution bandwidth »x 0.05 + 2 Hz)

[Required instruments]

Instrument Quantity Recommended model
Signal generator *1 1 SMP0O4
RF cable BNC(m)-BNC{m) I A01036-1500
RF cable K(m)-K(m) *2 1 SF102
Adapter K(D-K(f) *3 1 JCF-DRO01JXO01

*1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.
*2:  Inthe R3671, the SMA connector can be substituted for the K connector.

However, the K(f) may be damaged easily if the SMA(m) is used.
*3:  Inthe R3671, N(m)-SMA(f) must be used instead of K{f)-K(f}.

[Connection diagram]

R3681

RF Cable
BNC(m) - BNC(m)

SMP0O4 |

=
g ouoem mm o md o0

RF Cable
K{m) - K{m)

—ed ) OO0 O

*3: In the R3671, N{m)-SMA(f) must be used instead of K{f)-K{f).

Figure 2-4 Frequency Reading Accuracy Test
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[ Test procedure]

2.2.4 Frequency Reading Accuracy

Connecting the instruments

L.

Initialization

2.

Connect the instruments as shown in Figure 2-4.

Preset this instrument.

Operation:

Setting the signal generator

3.

Setting this instrument

4.

Specify the signal generator setting as follows:
Output frequency: 2 GHz
Qutput level; -10 dBm

Reference frequency signal: External

Set the center frequency to 2 GHz.
Operation: {FREQ},

Set the frequency span to | MHz.

Operation: {SPANY, and

Set the resolution b_andwidth to 10 kHz.,
Operation: {BW}. | 9

Perform a peak search.
Operation: [MENU1] and {SEARCH}

Read the value of the marker frequency and then enter the value into the perfor-
mance verification sheet.

Ensure that the data entered in step 8 is within the specified range.

. Repeat steps 3 to 9 according to the settings described in the performance verifi-

cation sheet. Note that if the set frequency exceeds 3.5 G, tune the pre-selector by
following the operation below before performing step 7.

Pre-selector tuning operation: {FREQ},

2-13
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2.2.4 Frequency Reading Accuracy

Table 2-4  Set Frequency List

The frequency measured by the R3671 is 13 GHz and lower.

Center frequency

Frequency span

Resolution bandwidth

Signal generator

Output frequency
2 GHz 1 MHz 10 kHz 2 GHz
2 GHz 10 MHz 100 kHz 2 GHz
2 GHz 50 MHz 300 kHz 2 GHz
2GHz 100 MHz 1 MHz 2 GHz
2 GHz 1 GHz 3 MHz 2 GHz
5GHz 1 MHz 10 kHz 5 GHz
5GHz 10 MHz 100 kHz 5 GHz
5 GHz 50 MHz 300 kHz 5 GHz
5GHz 100 MHz 1 MHz 5GHz
5 GHz 1 GHz 3 MHz 5 GHz
11 GHz 1 MHz 10 kHz 11 GHz
11 GHz 10 MHz 100 kHz 11 GHz
11 GHz 50 MHz 300 kHz 11 GHz
11 GHz 100 MHz | MHz 11 GHz
11 GHz | GHz 3 MHz I1 GHz
24 GHz 1 MHz 10 kHz 24 GHz
24 GHz 10 MHz 100 kHz 24 GHz
24 GHz 50 MHz 300 kHz 24 GHz
24 GHz 100 MHz 1 MHz 24 GHz
24 GHz 1 GHz 3 MHz 24 GHz
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2.2.5

Residual FM

[Overview]

2.2.5 Residual FM

This section describes how to check the ingtability over a short period of time.

A stabilized signal is input and then the signal is measured by performing slope detection in the 0-span

mode.

Residual FM can be obtained by multiplying the IF filter slope (Hz/dB) by the amplitude change of the

measured signal.

[Specifications]

<(3x NYHz p-p/ 100 ms

[Required instruments]

Instrument Quantity Recommended model
Frequency standard 1 R3031A
Signal generator *1 1 8665B Option004
RF cable BNC(m)-BNC(m) 1 A01036-1500
RF cable K{m}-K{m) *2 1 SF102
Adapter K(f)-K(f) *3 l JCF-DROG1JXO01
Adapter N(m)-SMA(f) 1 HRM-5348

#1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.

*2:  Inthe R3671, the SMA connector can be substituted for the K connector.
However, the K(f) may be damaged easily if the SMA(m) is used.
¥3:  Inthe R3671, N(m)-SMA(f) must be used instead of K{f)-K(1).

2-15
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2.2.5 Residual FM

[Connection diagram]
MY

R3681 FreqSTD  cocpor

RF Cable
BNC({m) - BNC(m)

L

RF Cable

K(m} - K(m)

*3: In the R3671, N(m)-SMA(f) must be used instead of K(f)-K(f).
Figure 2-5 Residual FM Test

[Test procedure]

Connecting the instruments

1. Connect the instruments as shown in Figure 2-5.

Setting the signal generator

2. Specify the signal generator setting as follows:
Qutput frequency: 2.5 GHz
Output level: -10 dBm
Reference frequency signal: External

Initialization
3. Preset this instrument.
Operation: | PRESET
Measuring the IF filter slope

4, Set the center frequency to 2.5 GHz,
Operation: {FREQ},:

5. Set the span to 100 kHz.
Operation: {SPAN}

2-16
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1.

12.

13.

17.

18.

20.

21,

. Setthe RBWto 1 IF,H

. Set the frequency span to 2 kHz

. Set Fixed Marker to ON.

2.2.5 Residual FM

Perform a peak search.,
Operation: [MENU1] and {SEARCH}

Set Signal Track to ON.
Operation: [MENU1], {MKR}, and

Set the sweep time to 100 msec.
Operation: [MENU1|, {SWEEP},

Set the span to 10 kH
Operation: {SPAN},

Operation: {BW}

and }

Set Signal Track to OFF.
Operation: [MENU1|, {MKR}, and :$

Set the Ref LEVEL to -5 dBm
Operation: {LEVEL}, ‘R

. and

Set the scale to 1 dB/div
Operation: {LEVEL},

Operation: {SPAN}, |8 and

. Perform Peak—Ref.

Operation: [MENUT1|, {MKR—}, and ‘P

. Perform a SINGLE sweep.

Operation:

Set the Delta Marker mode.

Lower the marker frequency by using the rotary encoder or the A W keys to set
the AMARKER reading value to -3 £0.1 dB.

Operation;

- (On)

Lower the marker frequency by using the rotary encoder or the A W keysto set
the marker reading value to -3 £0.1 dB.

Obtain Slope from the AMARKER reading value by using the formula shown
below and enter the value into the performance verification sheet.

Formula: Slope = AMARKER frequency reading value/ AMARKER level read-
ing value

Measuring the residual FM deviation

22,

Set the marker to OFF,
Operation: [MENU1]|, {MKR}, and N

2-17
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2.2.5 Residual FM

2-18

24.

25,

26.

27.

28.

29,

. Setthe REPEAT sweep.

Operation:

Set Zero Span.
Operation: {SPAN} and

Set the VBW to | kHz.
Operation: {BW}

Lower the center frequency gradually by using the rotary encoder or the A W
keys to set the waveform to a point which ig 6 divisions lower than the reference
level.

Operation: {FREQ!,

(rotary encoder or the A W keys)

Perform a SINGLE sweep.

Opetation:

Perform a peak search.
Operation: [MIENU1] and {SEARCH}

Set the Delta Marker to ON.

Operation: [MENU1], {MKR}, and

. Perform a minimum peak search.

Operation: [MENU1], {SEARCH}, and M

. Enter the marker level reading value ALEVEL into the performance verification

sheet.

Calculating the residual FM

32.

Substitute the Slope value obtained in step 21 and the ALEVEL value measured
in step 31 into the formula shown below to obtain the residual FM, then enter the
value into the performance verification sheet.

Formula: Residual FM [Hz] = Slope [Hz / dB] x ALevel [dB]

. Ensure that the result obtained in step 32 is smaller than the value described in

the specifications.
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2.2.6

2.2.6 Frequency Span Accuracy

Frequency Span Accuracy

[Overview]

This section describes how to check the span accuracy by inputting signals, which are at the frequencies
shown on the Ist and 9th divisions from the left of the screen, from the signal generator, and reading the
frequency difference between these two frequencies by using the marker.

[Specifications]

<& 1% x Frequency span

[Required instruments]

Instrument Quantity Recommended model
Signal generator *1 1 SMP04
RF cable BNC(m)-BNC(m) 1 A01036-1500
RF cable K(m)-K(m) *2 | SF102
Adapter K(f)-K(f) *3 1 JCF-DRO0O1JX01

#1: Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.
*2:  Inthe R3671, the SMA connector can be substituted for the K connector.

However, the K(f) may be damaged eagily if the SMA(m) is used.
¥3:  Inthe R3671, N(m)-SMA(f) must be used instead of K(f)-K(1).

[Connection diagram]

R3681

RF Cable

BNC(m) - BNC(m)
SMP0O4 | RS
BEEE] ©
LR .
=Y ==1 O
Qo
s N i
oo OO @
e S :
Adapter £ i
K(f) - K(f) %
i RF Cable
? K(m} - K(m)

*3: In the R3671, N(m)-SMA(f) must be used instead of K(f)-K(f).

Figure 2-6  Frequency Span Accuracy Test
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2.2.6 Frequency Span Accuracy

2-20

[Test procedure]

Connecting the instruments

L.

Initialization

2.

Connect the instruments as shown in Figure 2-6.

Preset this instrument.

Operation:

Setting the signal generator

-
2.

Setting this instrument

4.

Specify the signal generator setting as follows:
Output level: -10 dBm
Reference frequency signal: External

Set the center frequency of this instrument to 16 GHz.
Operation: {FREQ},: ,and

Set the frequency span to 32 GHz.
Operation: {SPAN}

Set Measuring Window to ON,
Operation: |[MENU2|, {DISPLAY},

and

Set Window Position to 16 GHz.
Operation:

Set Window Width to 28.8 GHz.
Operation:

and

Set the output frequency of the signal generator to 3.2 GHz,

. Set SINGLE to perform a single sweep.

Operation:

. Perform a peak search.

Operation: |[MENU1]| and {SEARCH}

Set AMARKER.
Operation: [MENU1|, {MKR},

Set the output frequency of the signal generator to 28.8 GHz.

. Set SINGLE to perform a single sweep.

Operation:
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2.2.6 Frequency Span Accuracy

15, Perform a peak search,
Operation: [MENU1] and {SEARCH}

16. Read the marker frequency and then enter the value into the performance verifi-
cation sheet.

17. Ensure that the value entered in step 16 is within the specified range.

18. Repeat steps 4 to 16 by using the set frequencies described in Table 2-5.

Table 2-5  Instrument Settings in the Frequency Span Accuracy Measurement (R3681)

R3681 Setting Signal Generator Setting
Centerfrequency | Frequency span | Window Center | Window Width | Step 5 Setting Step 9 Setting

[Hz] [Hz] [Hz] [Hz] [Hz] [Hz]
16G 326G 16 G 288G 32G 288G
16 G 10G 16 G 9G 12G 20G
l6 G 1G 16 G 900 M 156G 164G
16 G 100 M 16 G 90 M 15.96 G 16.04 G
16 G 10 M 16 G 9M 15.996 G 16.004 G
16G 1M l6 G 500 k 159996 G 16.0004 G

Table 2-6 Instrument Settings in the Frequency Span Accuracy Measurement (R3671)

R3671 Setting Signal Generator Setting
Center frequency | Frequency span | Window Center | Window Width | Step 5 Setting Step 9 Setting

[Hz] [Hz] [Hz] [Hz] [Hz] [Hz]
650G 13G 65G 11.7G 133G 117G
6.5G 10G 6.5G 9G 25G 105G
635G 1G 6.5G 900 M 6.1G 069G
65G 100 M 650G 90M 6.46 G 6.54 G
65G l0M 65G 9M 6.496 G 6.504 G
655G 1M 65G 900 k 6.4996 G 6.5004 G

2-21
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2.2.7 Signal Purity

227 Signal Purity

[Overview]

This section describes how to measure the signal purity of 10 kHz, 100 kHz, and 1 MHz offset signals at
a center frequency ot 800 MHz.

[Specifications]

Offget 10 kHz: <-120 dB¢/Hz
Oftset 100 kHz: < -120 dBc/Hz
Offset | MIHz: < -140 dB¢/Hz

[Required instruments]

Instrument Quantity Recommended model
Signal generator *1 1 866358 Option004
RF cable BNC(m)-BNC(m) | A01036-1500
RF cable K{(m)-K{(m) *2 1 SF102
Adapter K(£)-K(f) *3 l JCF-DR0O01JX01
Adapter N(m)-SMA(f) 1 HRM-5348

*1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.
*2:  Inthe R3671, the SMA connector can be substituted for the K connector.

However, the K({f) may be damaged easily if the SMA(m) is used.
*3:  Inthe R3671, N(m)-SMA(T) must be used instead of K{f)-K(f}.

[Connection diagram]

R3681

RF Cable
BNC{m) - BNC{m)

&g
gl

[alnix]n]
QO
«[{ 14€) coo

E00a0
35t
:zo ¥

oogol
fateYoloRi]

Eoeo

Adapter Adapter
K(H) - K(f) B N(m) - SMA(f)
i

RF Cable
K{m) - K(m)

*3: In the R3671, N(m)-SMA(f) must be used instead of K(f)-K(f).

3

—-

Figure 2-7  Signal Purity Test
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[ Test procedure]

2.2.7 Signal Purity

Connecting the instruments

L.

Initialization

2.

Connect the instruments as shown in Figure 2-7.

Preset this instrument.

Operation:

Setting the signal generator

3.

Setting this instrument

4.

Specify the signal generator setting as follows:
Output frequency: 800 MHz
Qutput level; -5 dBm

Reference frequency signal: External

Set the center frequency to 800 MHz.

Operation: {FREQ?}, :

Set the frequency span to 25 kHz,
Operation: {SPAN}, ¢

Measuring the signal purity

6.

. Set the Noise/X Hzto 1 Hz

. Set the offset value to 1 0mkHz.

Perform a peak search.
Operation: [MENU1] and {SEARCH}

Perform MKR—REF.
Operation: [MENU1]|, {MKR—}, and

Perform a peak search.
Operation: [MENU1]| and {SEARCH}

Set the Noise/Hz measurement mode
Operation: [MENU2|, {MEAS}, an

Operation: and
. Set the dBc/Hz mode
Operation:

Operation: ,and |

2-23
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2.2.7 Signal Purity

2-24

14.

15.

17.

18.

19.

. Lower the reference level 20 dB

Operation: {LEVEL}

Set the trace mode to Average and set the averaging count to 20,
Operation: [MENU1| , and

After averaging is complete, enter the marker Noise / | Hz reading value into the
performance verification sheet.

. Set the trace mode to Write.

Operation: [MENUI|

Set the REF LEVEL to 0 dBm.
Operation: {LEVEL}

and [ENT ]

Set the marker to OFF.
Operation: [MENU1|, {MKR}, and ¥

Repeat steps 5 to 18 according to the settings in the table shown below.

Offset Frequency span
10 kHz 25 kHz
100 kHz 250 kHz

1 MHz 2.5 MHz
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2.2.8

2.2.8 Resolution Bandwidth Accuracy and Selectivity

Resolution Bandwidth Accuracy and Selectivity

[Overview]

This section describes how to check the accuracy and selectivity of the RBW 3 dB bandwidth.

Selectivity is determined by the ratio between the 3 dB attenuation width and 60 dB attenuation width of

the RBW.

[Specifications]

Accuracy: 2% 1 Hzto 1 MHz
7% 2 MHz and 3 MHz
+15% 5 MHzand 10 MHz

Selectivity: 6:1(60dB: 3 dB)

[Required instruments]

[nstrument Quantity Recommended model
Signal generator *1 1 SMP04
RF cable BNC(n)-BNC{(m) 1 A01036-1500
RF cable K(m)-K{(m) *2 1 SF102

Adapter K(f)}-K(f) *3

l

JCF-DROG1JXO01

*1;  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.

*2:  Inthe R3671, the SMA connector can be substituted for the K connector.
However, the K(f) may be damaged easily if the SMA(m) is used.
*¥3:  Inthe R3671, N(m)-SMA(f) must be used instead of K{f)-K(f).

[Connection diagram]

R3681

REFE OUT RF Cable

BNG(m) - BNC(m)

SMP0O4 4 e

RF Cable
K(m) - K{m)

*3: In the R3671, N(m)-SMA(f) must be used instead of K(f)-K(f).

Figure 2-8 Resolution Bandwidth Accuracy and Selectivity Test
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2.2.8 Resolution Bandwidth Accuracy and Selectivity

[Test procedure]

Connecting the instruments

L.

Initialization

2.

Connect the instruments as shown in Figure 2-8.

Preset this instrument.

Operation:

Measuring the 3 dB attenuation width

-
2.

10.

2-26

Specify the signal generator setting as follows:
Output frequency: 100 MHz
Output level: 0 dBm

Reference frequency signal: External

strument

Set the center frequency of this i
Operation: {FREQ},

Set the display scale to | dB/di
Operation: {LEVELY},

L ang [ENT]

Set the Ref LEVEL to 0 dB
Operation: {LEVEL}, ¢

Set the Trace Detector mode to SAMPLE
Operation: [MENU1|, {TRACE]},

Set the video bandwidth to 1 kHz.
Operation: {BW3, i¥

Set the resolution bandwidth to 10 MHz
Operation: {BW} Man),

, and

Set the frequency span to 20 MHz.
Operation; {SPAN}

. Set the sweep time to 50 msec.

Operation: [MENU1], {SWEEP},

. Set SINGLE to perform a single sweep.

Operation:

. Set the XdB down mode to 3 dB.

Operation: [MENU2|, {MEAS},
ENT

, 3, and
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2.2.8 Resolution Bandwidth Accuracy and Selectivity

Set Peak X dB Down
Operation;

. Set Cont Down to ON.

Operation:

. Perform a single sweep.

Operation:

. Read the marker display frequency and ensure that the value is within the speci-

fied range.

. Repeat steps 8 to 17 by using the resolution bandwidth set values described in the

table shown below.

. Set the marker display to OFF.

Operation: [MENU1], {MKR}, and iM

Measuring the 60 dB attenuation width

20.

21

22.

23.

24,

26.

27

28.

29.

30.

Set the display scale to 10 dB/div.
Operation: {LEVEL}, ;

and [ENT]

dwidth to 10 MIz.

Set the resolution b
Operation: {BW3}, ©

Set the frequency span t
Operation: {SPAN}, ‘8

Set SINGLE to perform a single sweep.

Operation:

Perform a peak search.
Operation: [MENU1] and {SEARCH}

. Set the X dB down mode to 60 dB.

Operation: [MENU2|, {MEAS}
ENT

Set Peak x dB d
Operation:

Set Cont down to ON
Operation:

Set SINGLE to perform a single sweep.

Operation:

Read the marker digplay frequency and substitute the value into the formula
shown below to obtain the selectivity.

Formula: Selectivity = {60 dB attenuation width / 3 dB attenuation width) : 1

Repeat steps 21 to 29 by using the resolution bandwidth set values described in
Table 2-7.
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2.2.8 Resolution Bandwidth Accuracy and Selectivity

Table 2-7 Resolution Bandwidth Set Values

Resolution bandwidth

3 dB width measurement

60 dB width measurement

setting Frequency span Frequency span Sweep time
10 MHz 20 MHz 100 MHz 50 msec
5 MHz 10 MHz 50 MHz 50 msec
3 MHz 5 MHz 30 MHz 50 msec
2 MHz 3 MH=z 20 MHz 50 msec
1 MHz 2 MHz 10 MHz 50 msec
500 kHz 1 MHz 5 MHz 50 msec
300 kHz 500 kHz 3 MHz 50 msec
200 kHz 300 kHz 2 MHz 50 msec
100 kHz 200 kHz 1 MHz 50 msec
50 kHz 100 kHz 500 kHz 50 msec
30 kHz 50 kHz 300 kHz 50 msec
20 kHz 30 kHz 200 kHz 50 msec
10 kHz 20 kHz 100 kHz 50 msec
SkHz 10 kHz 50 kHz 50 msec
3 kHz 5 kHz 30kHz 50 msec
2 kHz 3 kHz 20 kHz 50 msec
1 kHz 2 kHz 10 kHz 50 msec
500 Hz 1 kHz 5kHz 500 msec
300 Hz 500 Hz 3 kHz 500 msec
200 Hz 300 Hz 2 kHz 500 msec
100 Hz 200 Hz 1 kHz 1 sec
50 Hz 100 Hz 500 Hz 2 sec
30 Hz 50 Hz 300 Hz 10 sec
20 Hz 30 Hz 200 Hz 10 sec
10 Hz 20 Hz 100 Hz 10 sec
5Hz 20 Hz 50 Hz 20 sec
3 Hz 20 Hz 30 Hz 20 sec
2Hz 20Hz 20 Hz 50 sec
| Hz 20 Hz 20 Hz 150 sec
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2.2.9 Sweep Time Accuracy

Sweep Time Accuracy

[Overview]

This section describes how to check the sweep time accuracy by displaying the square wave with the TIME
DOMAIN.

[Specifications]

Sweep time accuracy: 2% of the set sweep time

[Required instruments]

[nstrument Quantity Recommended model
Signal generator *1 1 SMTO2
RF cable K(m)-K{(m) *2 1 SF102
Adapter K(f}-K(f) *3 l JCF-DROO1JX01
Adapter N{m)-SMA(f) 1 HRM-5548

*1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.
¥2:  Inthe R3671, the SMA connector can be substituted for the K connector.

However, the K(f} may be damaged easily if the SMA{m) is used.
*3:  Inthe R3671, N(m)-SMA(f) must be used instead of K{f)-K({).

[Connection diagram]

R3681

SMTO2
........................ %%gg (}
EEER RS

1==0 S
o I o]

£ ocnom s = OO O

Adapter é Adapter %
K(F) - K(F) N(m) - SMAH

L
i g

RF Cable
K({m) - K(m)

*3: In the R3671, N(m)-SMA(f) must be used instead of K(f)-K(f).

Figure 2-9 Sweep Time Accuracy Test
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2.2.9 Sweep Time Accuracy

[Test procedure]

Connecting the instruments

L.

Initialization

2.

Connect the instruments as shown in Figure 2-9.

Preset this instrument.

Operation:

Setting the signal generator

-
2.

Setting this instrument

4,

Specify the signal generator setting as follows:

Output frequency: 30 MHz
Output level: 0 dBm
Pulse: ON
Pulse cycle: 900 nsec
Pulse width: 400 nsec

Set the center frequency
Operation; {FREQ),:

Operation: {LEVEL}, -

and [ENT

Set the resolution bandwidth to 3 MHz.
Operation; {BW3}, 1

Set the video bandwidth to 3 MHz
Operation: {BW}, ‘VBW (Man),

s5ec

Set the sweep time to 1
Operation: {SWEEP},

Measuring the sweep time accuracy

10. Set the trigger mode to VIDEO.

2-30

Operation: {SWEEP}, :
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11.

12.

2.2.9 Sweep Time Accuracy

Adjust the trigger level by using the rotary encoder or the A W keys to perform
sweeps.

Operation: Rotary encoder or the A W keys

Set Trigger Delay and set delay time to 850 nsec.
Operation:

,andEl

. Measure the time interval between the first rise time and second rise time by

using the AMARKER mode.
Operation: Rotary encoder or the A ¥ keys

. Engure that the value entered in step 8 ig within the specified range.

. Repeat steps 2 to 9 by using the sweep time described in Table 2-8.

Table 2-8 Sweep Time Accuracy Set Value

100 psec 90 nsec 40 usec 85 usec
| msec 900 psec 400 psec 850 usec
10 msec 9 msec 4 msec 8.5 msec
100 msec 90 msec 40 msec 85 msec
1 sec 900 msec 400 msec 850 msec
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2.2.10 Frequency Response

[Overview]

This section describes how to measure the frequency response when the Preamplifier is set to OFF or ON.

[Specifications]
Spectrum Analysis mode (The frequency measured by the R3671 is 13 GHz and lower.)
Preamplifier OFF
50 MHz to 2.6 GHz +0.4dB
20Hzto 3.5 GHz +1.0dB
3.4 GHzto 7.5 GHz + 1.5dB
7.4 GHzto 154 GHz +2.0dB
154 GHzto 32 GHz +2.5dB
Preamplifier ON
50 MHz to 2.6 GHz +1.0dB
100 kHz to 3.5 GHz +2.0dB

[Required instruments]

[nstrument Quantity Recommended model
Signal generator * | | SMPO4
Power meter 1 NRVS
Power sensor *1 | NRV-Z55
Power splitter *1 1 K241C
RF cable BNC(m)-BNC(m) | A01036-1500
RF cable K(m)-K(m) *2 2 SF102
Adapter K(f)-K(f) *3 2 JCF-DRO01JX01

*1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.
*2:  Inthe R3671, the SMA connector can be substituted for the K connector.

However, the K(f) may be damaged easily if the SMA(m) is used.
*3:  Inthe R3671, N{m)-SMA(f) must be used instead of K{f)-K(f}.
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[Connection diagram]

RF Cable
BNC(m) - BNC(m)
10MHz
R3681 REFF OUT § } rer @ SMPO4

GuEe 5
Adzpter %
K-k % NRYV - 255
H
Power
Splitter R |
RF Cable K241C Adapter RF Cable
K{m) - K(m) K(m}) - K{m)

Kif) - Kif)

*3: In the R3671, N(m)-SMA(D) must be used instead of K{f)-K().

Figure 2-10  Frequency Response Test

[Test procedure]

Connecting the instruments

1. Connect the instruments as shown in Figure 2-10.

Initializing the power meter

2. Adjust point ) of the power sensor and power meter and perform the calibration.

3. Set the power meter to the dBm display.

Initialization

4, Preset this instrument.

Operation:
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Setting the signal generator

5. Specify the signal generator setting as follows:
Output frequency: 50 MHz
Output level: -10 dBm

Reference frequency input:  External

Setting this instrument

6. Set the spectrum analysis mode.
Operation: |Config| and |Spectrum Analyzer|

7. Set the center frequency to 50 MHz.
Operation: {FREQ},:

8. Set the frequency span to 40 MHz.
Operation: {SPAN}

and

9. Set the resolution bandwidth to 3 MHz.
Operation: {BW}, & and

10. Set the video bandwidth to 1 kHz.
Operation: {BW}

1. Set the input attenuator to 10 dBm.
Operation: {LEVEL}, §

12. Set the display scale to
Operation: {LEVEL},

. and [ERT

13. Set the preamplifier to OFF.
Operation: {LEVEL} and 1

Off)
14. Set the Ref LEVEL to -5 dBm
Operation: {LEVELY}, &

15. Set the continuous peak search to ON.
Operation: [MENU1|, {SEARCH}, and €

Acquiring the frequency response reference level

16. Set the calibration frequency of the power meter to 50 MHz.

17. Adjust the output level of the signal generator to set marker display level to -10
dBm £+ 0.09 dBm.

18. Set the power meter to the relative value display.

Setting in the 9 kHz to 3.5 GHz frequency range

19. Set the output frequency of the signal generator to 100 MHz.
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20,

21,

22,
23.

24,

25.
26.

2.2.10 Frequency Response

Set the center frequency of this instrument to 100 MHz
Operation; {FREQ}, :

Set the step size of the center frequency to 100 MHz.
Operation: '

Set the calibration frequency of the power meter to 100 MHz,

Adjust the output level of the signal generator to set the marker display level to -
10 dBm = 0.09 dBm.

Change the sign of the value displayed on the power meter and enter the value
into the performance verification sheet.

Ensure that the value acquired in step 24 is within the specified range.

Repeat steps 19 to 25 up to the 3.5 GHz center frequency in 100 MHz increments.

Setting in the 3.5 GHz to 7.5 GHz frequency range

27.
28.

29.

31.

32

33.
34,

Set the output frequency of the signal generator to 3.6 GHz.

Set the center frequency of this instrument to 3.6 GHz
Operation: {FREQ}, :

Set the calibration frequency of the power meter to 3.6 GHz.

. Tune the pre-selector.

Operation: {FREQ},

Adjust the output level of the signal generator to set the marker display level to -
10 dBm =+ 0.09 dBm.

Change the sign of the value digplayed on the power meter and enter the value
into the performance verification sheet.

Ensure that the value acquired in step 32 is within the specitied range.

Repeat steps 27 to 33 up to the 7.5 GHz center frequency in 100 MHz increment.

Setting in the 7.5 GHz to 15.4 GHz frequency range
(The frequency measured by the R3671 is 13 GHz and lower.)

35.
36.

Set the output frequency of the signal generator to 7.6 GHz.

Set the center frequency of this instrument to 7.6 GHz.
Operation: {FREQ}, : j

Operation: Man),

. Set the calibration frequency of the power meter to 7.6 GHz.

. Tune the pre-selector.

Operation: {FREQ}, P

5, and
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40.

41.

42,
43,

Adjust the output level of the signal generator to set the marker display level to -
10 dBm + 0.09 dBm.

Change the sign of the value displayed on the power meter and enter the value
into the performance verification sheet.

Ensure that the value acquired in step 41 is within the specified range.

Repeat steps 35 to 42 up to the 15.4 GHz center frequency in 200 MHz incre-
ment,

Setting in the 15.4 GHz to 32 GHz frequency range
(The frequency measured by the R3671 is 13 GHz and lower.}

44,
45,

46.

47.

48.

49,

50.

Set the output frequency of the signal generator to 15.6 GHz.

Set the center frequency
Operation: {FREQ},:

Set the calibration frequency of the power meter to 15.6 GHz.

Tune the pre-selector.
Operation; {FREQ},

and

Adjust the output level of the signal generator to set the marker display level to -
10 dBm £ 0.09 dBm.

Change the sign of the value displayed on the power meter and enter the value
into the performance verification sheet.

Ensure that the value acquired in step 49 is within the specified range.

. Repeat steps 44 to 50 up to the 32 GHz center frequency in 200 MHz increment.

Frequency response when the Preamplifier is set to ON

Initializing the power meter

52.
53,

Initialization

54.
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Adjust point 0 of the power sensor and power meter and perform the calibration.

Set the power meter to the dBm display.

Preset this instrument.

Operation:
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Setting the signal generator

55.

Setting this instrument

56.

57.

58.

39,

60.

61.

62,

63.

64.

Specify the signal generator setting as follows:
Output frequency: 50 MHz
Qutput level; -20 dBm

Reference frequency input:  External

Set the center frequency to 50 MHz
Operation: {FREQ},

Set the step size of the center frequency to 100 MHz.
Operation: Man), ¢ and

Set the frequency span to 40 MHz.
Operation: {SPANY, :

Set the resolution bandwidth to 3 MHz.
Operation: {BW},

Set the video bandwidth to 1 kHz.
Operation: {BW}

Set the input attenuator to 10 dBm.
Operation: {LEVEL}, '

Set the display scale to 1 dB/div.
Operation: {LEVEL}, :

Set the preamplifier to ON.
Operation: {LEVEL} and P

Set the Ref LEVEL to -15 dBm.
Operation: {LEVELY}, :

. Set the continuous peak search to ON.

Operation: [MENU1], {SEARCH]}, and

Acquiring the frequency response reference level

66,
67.

68.

Set the calibration frequency of the power meter to 50 MHz,

Adjust the output level of the signal generator so that the marker display level is

set to -20 dBm + 0.09 dBm.

Set the power meter to the relative value digplay.

Setting in the 100 kHz to 3.5 GHz frequency range

69. Set the output frequency of the signal generator to 100 MHz,
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70.

71.

72.

73.

74.
75.

Set the center frequency of this instrument to 100 MHz
Operation: {FREQ!, :

Set the calibration frequency of the power meter to 100 MHz.

Adjust the output level of the signal generator to set the marker display level to -
20 dBm + 0.09 dBm.

Change the sign of the value displayed on the power meter and enter the value
into the performance verification sheet.

Ensure that the value acquired in step 73 is within the specified range.

Repeat steps 69 to 74 up to the 3.5 GHz center frequency in 100 MHz increment.
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2.2.11

Input Attenuator Switching Error

[Overview]

2.2.11 Input Attenuator Switching Error

This section describes how to measure the input attenuator switching error of this instrument in all 75 dB

settings.

[Specifications]

(The frequency measured by the R3671 is 13 GHz and lower.)

20 Hzto 8 GHz: <11.0dB (5 dB to 50 dB)
<+1.2dB (55 dB to 75 dB)

8 GHzto 12 GHz:  <+1.3 dB (5 dB to 50 dB)
<+1.7 dB (55 dB to 75 dB)

12 GHzto 20 GHz: < £1.4dB (5 dB to 50 dB)
<=+1.9 dB (55 dB to 75 dB)

20 GHzto 26.5 GHz: <X1.8dB (5 dB to 30 dB)
<12.5dB (55 dB to 75 dB)

26.5Hz1t0 32 GHz:  <=+2.1 dB (5 dB to 50 dB)
<42.8 dB (55 dB to 75 dB)

[Required instruments]

[nstrument Quantity Recommended model
Signal generator *1 1 SMP04
RF cable BNC{m)}-BNC(m) 1 A01036-1500
RF cable K(m)-K{(m) *2 1 SF102
Adapter K(f)-K(f) *3 l JCF-DROG1JXO01
*1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.

*2:  Inthe R3671, the SMA connector can be substituted for the K connector.
However, the K(f} may be damaged easily if the SMA(m) is used.
*¥3:  Inthe R3671, N{m)-SMA(f) must be used instead of K(f)-K(1).
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[Connection diagram]

R3681

RF Cable
ENC(m) - BNC{m)

SMP04 l A

Adapter :
K(f) - K(H) % T
3 RF Cable

q K(m) - K(m)

*3: In the R3671, N(m)-SMA(L) must be uged instead of K(f)-K(f).
Figure 2-11  Input Attenuator Switching Error Test

[ Test procedure]

Connecting the instruments

1. Connect the instruments as shown in Figure 2-11.

Initialization
2. Preset this instrument.
Operation: | PRESET
Setting the signal generator

3. Specily the signal generator setting as follows:
Qutput frequency: 50 MHz
Qutput level: -15 dBm

Reference frequency signal: External

Setting this instrument

4.  Set the center frequency to 50 MHz.
Operation: {FREQ}.:

5.  Set the frequency span to | kHz.

Operation: {SPAN} and

2-40



R3681 Series Performance Test Guide

12.

13.

14.

. Set the input attenuator to 10 dBm.

2.2.11 Input Attenuator Switching Error

Set the resolution b_an_d_width to 500 Hz
Operation: {BW}, ¢

Set the Ref LEVEL to -10 dBm
Operation: {LEVEL},

Set the display scale to 1 dB/div.
Operation: {LEVEL}, :

Set the sweep time to 200 msec.
Operation: {SWEEP},

. Set Min ATT of the input attenuator to OFF.

Operation: {LEVEL} and

Operation: {LEVEL}, § {Man

Set the Display Line to -15 dBm.
Operation: [MENU2|, {DISPLAY}, B

Set the reference of the marker reading level to the display line
and |Disp Line]|

Set the continuous peak search to ON.

Operation: [MENU1|, {SEARCH]}, and On)

. Adjust the output level of the signal generator to set the marker level to 0 dB

+0.01 dB.

Measuring the switching error

16.

17.

Set ATT to 5 dBm.

Read the marker level and change the sign of the value, and enter the value into
the performance verification sheet.

. Ensure that the value is within the specified range.

. Repeat steps 16 to 18 by using the ATT values from 15 dB to 75 dB in 5 dB incre-

ments.

. Repeat steps 3 to 19 by using each frequency described in Table 2-9.
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Table 2-9  Center frequency Setting List

The frequency measured by the R3671 is 13 GHz and lower.

coe equns | S
50 MHz 50 MHz
5 GHz 5 GHz
10 GHz 10 GHz
17 GHz 17 GHz
23 GHz 23 GHz
30 GHz 30 GHz
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2.2.12 Resolution Bandwidth Switching Uncertainity

Resolution Bandwidth Switching Uncertainity

[Overview]
This section describes how to check the resolution bandwidth switching uncertainity.

Based on the amplitude at a resolution bandwidth of 100 kHz, the switching error from | kHz to 10 MHz
is measured by using steps 1, 2, 3, and 5.

[Specifications]

Switching error £0.03 dB (1 Hz to 2 MHz)
+1.00 dB (3 MHz to 10MHz)

[Required instruments]

Instrument Quantity Recommended model
Signal generator * | 1 SMP04
RF cable BNC{m)}-BNC(m) 1 A01036-1500
RF cable K{(m)-K{m) *2 1 SF102
Adapter K(f)-K(f) *3 | JCF-DRO0O1TX01

*¥1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.
*2:  Inthe R3671, the SMA connector can be substituted for the K connector.

However, the K(f} may be damaged easily if the SMA(m) is used.
¥3:  Inthe R3671, N{m)-SMA(f) must be used instead of K(f)-K(1).

[Connection diagram]

R3681
RF Cable

BNG{m) - BNC(m)

SMP04 S
L J

o
&
Adapter %
§
3

RF Cable

[#]
o]
o
O
P lgm osos oD @O OO @
]
'ﬁ' K(rm) - K(rm) T

*3: In the R3671, N(m)-SMA(f) must be used instead of K(£)-K(1).
Figure 2-12  Test of Resolution Bandwidth Switching Uncertainity
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[Test procedure]

Connecting the instruments

L.

Initialization

2.

Connect the instruments as shown in Figure 2-12.

Preset this instrument.

Operation:

Setting the signal generator

-
2.

Setting this instrument

4.

Specify the signal generator setting as follows:
Output frequency: 100 MHz
Output level: -5 dBm

Reference frequency signal: External

Set the center frequency to 100 MHz.
Operation: {FREQ},:

Set the display scale to 1 dB/div.
Operation; {LEVEL} i

and

Set the Ref LEVEL to 0 dBm.
Operation: {LEVEL}

and [ENT ]

Set the Trace Detector mode to SAMPLE.
Operation: |MENUI |

and

Setting the switching error reference level

8.

10.

12.

Set the resolution ban_c_lwidth to 100 kHz
Operation: {BW}, BBW (Man),

, and 4

Set the frequency span to 200 kHz
Operation; {SPAN}

, and 7]

Set SINGLE to perform a single sweep.

Opetation:

. Perform a peak search.

Operation: [MIENU1] and {SEARCH}

Set AMARKER to ON.
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13. Set Fixed Marl

2.2.12 Resolution Bandwidth Switching Uncertainity

Operation: |

Measuring the switching error

14. Set the resolution bandwidth to 10 MHz.

16.

17.

19.

. Set the frequency span to 20 MHz

Operation: {BW4, ©

Operation: {SPAN},

Perform a single sweep.

Operation:

Perform a peak search.
Operation: [MENU1] and {SEARCH}

. Read the marker display level and ensure that the value is within the specified

range.

Repeat steps 14 to 18 by using each RBW described in Table 2-10.

Table 2-10  RBW Setting List

RBW setting Frequency span
[Hz] [Hz]
oM 20 M
5M |
iMm M
2M iM
1M 2M
500k 800 k
300 k 500 k

200k 300k
50k 80k
30k 50k
20k 30k
10k 20k
5k 8k
3k 5k
2k 3k
1k 2k
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2.2.13 Displayed Average Noise Level

[Overview]
This section describes how to measure the displayed average noise level of the signal analyzer.

Measurement is performed under the following conditions: the input terminal is terminated, the input
attenuator: 0 dB, RBW: normalized to 1 Hz, detector: sample, averaging: 20 times or more, and average
type: video.

[Specifications]
Spectrum analysis mode (The frequency measured by the R3671 is 13 GHz and lower.)
Preamplifire off
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[Required instruments]

100 Hz: < -96 dBm

1 kHz: <-119 dBm
10 kHz: <-129 dBm
100 kHz: < -130 dBm
1 MHz: < -140 dBm
10 MHz to 1 GHz: < -156 dBm
1 GHz to 2 GHz: < -154 dBm
2 GHz to 2.5 GHz: <-152 dBm
2.5 GHz to 3 GHz: <-150 dBm
3 GHzto 3.5 GHz: < -148 dBm
3.5GHzto 7.5 GHz: < -146 dBm
7.5GHzto 154 GHz: < -146 dBm
15.4 GHz to 26.5 GHz: < -141 dBm
26.5GHzto 32 GHz: <-140 dBm

Preamplifire on

100 kHz: < -136 dBm
1 MHz: < -146 dBm
10 MHz to 1 GHz: < -162 dBm
1 GHz to 2.5 GHz: < -160 dBm
2.5GHzto 3 GHz: <-158 dBm
3 GHzto 3.5 GHz: < -156 dBm

Instrument

Recommended model

Adapter SMA(f)-SMA(T) *3

Quantity
1

HRM-501

50 Q terminator

1

HRM-601D(02)

*3:

In the R3671, N(m)-SMA(f) must be used instead of K{f)-K(f).
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[Connection diagram]

2.2.13 Displayed Average Noise Level

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

T Terminator
b ] mww@
Adapter
SMA(R - SMALD

*3: In the R3671, N(m)-SMA(f) must be used instead of K(f)-K(f).

[ Test procedure]

Figure 2-13  Displayed Average Noise Level Test

Connecting the instruments

1.

Connect the instruments as shown in Figure 2-13,

Setting and measurement method (10 kHz to 1 MHz)

2.

(¥

Preset this instrument.

Operation:

Set the frequency span to 0 Hz.
Operation: {SPAN?Y, &

Set the resolution bandwidth to | kHz
Operation: {BW}, :

Set the video bandwidth to 10 kHz
Operation: {BW}, ¢

Set the Trace Detector mode to SAMPLE.
Operation: [MENUI1], -

Set the average type to Video.
Operation: [MENUT1],

Set Min ATT of the input attenuator to OFF.
Operation: {LEVEL} and
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9. Set the input attenuator to 0 dBm,
Operation: {LEVEL}, ¢ :
10. Set the Ref LEVEL to -90 dBm
Operation: {LEVEL}
1. Set the preamplifier to OFF.
Operation; {LEVEL} and |
12. Set the center frequency to 100 Hz.
Operation: {FREQ},:
13. Set the sweep time to 200 msec.
Operation: [MENU1]|, {SWEEP},
14,
Operation: [MENUI|
15. Read the marker level and then enter the value into the performance verification
sheet.
Operation: [MENU1]| and {MKR}
16. Repeat steps 12 to 15 by using each frequency up to 1 MHz described in Table 2-
11,
17. Set the preamplifier to ON.
18. Repeat steps 12 to 15 by using 100 kHz and 1 MHz center frequencies.
Table 2-11  Center Frequency Setting List
Mode Preamplifire Frequency
100 Hz
| kHz
Off 10 kHz
SPA 100 kHz
1 MHz
100 kHz
On
1 MHz

Setting and measurement method
(10 MHz or higher. The frequency measured by the R3671 is 13 GHz and lower.}

19.

20.

Preset this instrument.

Operation:

Set the Start frequency to 10 MHz.
Operation: {FREQ},:

, and
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21,

22,

23,

24,

26.

27.

28.

29.

30.

31.

32

34,

35.

36.

37.

39,

2.2.13 Displayed Average Noise Level

Set the Stop frequency to 1 GHz
Operation:

Operation: {BW},

Set the wdeo bandwidth to 1 kHz.

Operatlon {LEVEL}

Set the Ref LEVEL to -50 dBm.
Operation: {LEVEL}, :

Set the preamplifier to OFF.
Operation: {LEVEL} and

Perform a single sweep.

Operation:

Perform PEAK—CF.
Operation: |MENU1|, {MKR—}, and ‘P

Set the frequency span to 100 MHz
Operation: {SPANY,

Land

Set the resolution bandwidth to 100 kHz
Operation: {BW}, RBW:

and ]

. Set the video bandWIdth to 200 Hz.

Operation: {BW}

and [ENT

Perform a single sweep.

Operation;

Perform a peak search.
Operation: [MENU1] and {SEARCH}

Perform MKR—CEF.
Operation: [MENU1], {MKR—}, and ‘A

Set the sweep time to 200 msec.
Operation: [MENU1|, {SWEEP},

. Set the frequency span to 0 Hz,

Operation: {SPAN} and /4

Set the resolution bandw'dth to 1 kIL
Operation: {BW},
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40.

41.

42.

43,

44,

45,

46.

47.
48.

49.

50.

Set the video bandwidth to 10 kHz
and

Set the Ref LEVEL to -100 dBm,
Operation: {LEVEL}

and

Perform the continuous sweep.
Operation: | START

Perform the averaging by setting the averaging count to 50.
Operation: [MENU1] ) , and

After averaging is complete, perform a peak search.
Operation: [MENU1] and {SEARCH}

Read the marker frequency and level, and then enter the value into the petfor-
mance verification sheet.

Repeat steps 20 to 45 by using each frequency range described in Table 2-12
when the preamplifier is set to Off.

Repeat steps 20 to 27.

Set the preamplifier to ON.
Operation: {LEVEL} and P

Repeat steps 29 10 435,

Repeat steps 47 to 49 by using each {requency range described in Table 2-12
when the preamplifier is set to On.

Table 2-12  Frequency Range Setting List

The frequency measured by the R3671 is 13 GHz and lower.

Mode Preamplifire Frequency Start freq Stop freq
10 MHz to | GHz 10 MHz 1 GHz
1 GHz to 2 GHz | GHz 2 GHz
20GHzt0 2.5 GHz 2 GHz 2.5GH=z
2.5GHzto 3 GHz 2.5GHz 3 GHz
Off 3 GHzto 3.5 GHz 3 GHz 3.5GHz
3.5GHzto 7.5 GHz 3.5 GHz 7.5 GHz
SPA 7.5 GHz to 15.4 GHz 7.5 GHz 15.4 GHz
15.4 GHz to 26.5 GHz 15.4 GHz 26.5 GHz
26.5 GHz to 32 GHz 26.5 GHz 32 GHz
10 MHz to 1 GHz 10 MHz 1 GHz
| GHz t0 2.5 GHz 1 GHz 2.5 GHz
on 2.5 GHzto 3 GHz 2.5 GHz 3 GHz
3 GHzt0 3.5 GHz 3 GHz 3.5GHz
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2.2.14 1 dB Gain Compression

[Overview]
This section describes how to check the gain compression.

The gain compression is measured by using two signal generators to synthesize two signals with a 1| MHz
difference, and inputting the signal into this instrument.

One of the signals is fixed at -30 dBm, and the other signal level is increased until the fixed signal level
decreases by 1 dB. The input level to this instrument at this point is the gain compression level,

[Specifications]

(The frequency measured by the R3671 is 13 GHz and lower.)
Separation of the two signals: Resolution bandwidth x 15, 50 kHz min
10 MHz to 200 MHz: > +4 dBm

200 MHz to 3.5 GHz: > +7 dBm

3.5GHzto 7.5 GHz: >-5dBm

7.5 GHzto 32 GHz; > -3 dBm

[Required instruments]

[nstrument Quantity Recommended model
Signal generator 1 *1 1 SMP0O4
Signal generator 2 *1 1 SMP02
Power meter 1 NRVS
Power sensor * 1 1 NRV-755
Power divider 1 PDML-20A-500
Power divider *1 1 4420-2
RF cable BNC(m)-BNC(m) 3 A01036-1500
RF cable K{m}-K{m) *2 3 SF102
Adapter BNC-TA-1JJ 1 302-0024-6

Adapter K(f)-K(f) *3

1

JCF-DRO0O1JX01

#1: Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.

*2:  Inthe R3671, the SMA connector can be substituted for the K connector.
However, the K(f) may be damaged eagily if the SMA(m) is used.
¥3:  Inthe R3671, N(m)-SMA(f) must be used instead of K(f)-K(1).
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[Connection diagram]

R3681

RF Caole RF Cable
10MHz BMNC{m) - BNC{m) BNC{m) BNG(m)
R=F OL.T

REF @= SM P04

H Adapler

BNC - T4 - JJJ

R Cable
BNC{m) - BNC{m)

RF Cable
K{m) - K(m)
K(f) - K(f) %

NRVS et R
fﬁ K(mj - K{mj B
£

@ RF Cable
K{m) - K{mj
IR |

NRV -Z55

Powear Divider
i
4426 - 2

*4: The frequency measured by the R3671 is 13 GHz and lower.

[Test procedure]

Figure 2-14 1 dB Gain Compression Test

Connecting the instruments

L.

Connect the instruments as shown in Figure 2-14.

Initializing the power meter

Initialization
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Adjust point 0 of the power sensor and power meter and perform the calibration.
Set the power meter to the dBm display.

Set the calibration frequency of the power meter to 100 MHz.

Preset this instrument.

Operation:
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Setting signal generator |

6.

Specify the signal generator | setting as follows:
Output frequency: 100 MHz
Qutput level; -10 dBm

Setting signal generator 2

7.

Setting this instrument

8.

10.

12.

13.

Specify the signal generator 2 setting ag follows:
Output frequency: 101 MHz
Output level: -10 dBm

Set the center frequency to 100.5 MHz.
Operation: {FREQ},

Set the frequency span to 2 MHz.

Operation: {SPANY, and

Set the Ret LEVEL to -30 dBm.
Operation: {LEVEL}, :

and

. Set Min ATT of the input attenuator to OFF.

Operation: {LEVEL} and

Set the input attenuator to 0 dBm.
Operation: {LEVEL}, :

Set the display scale to 1 dB/div.
Operation: {LEVEL}, :

Measuring the 1 dB gain compression

14.
13.

16.

17.

18.

Set the output of signal generator 2 to OFF.

Perform a peak search.,
Operation: [MENU1] and {SEARCH}

Set the continuous peak search to ON.
Operation: [MENU1], {SEARCH]}, and

Adjust the output level of signal generator 1 to set the marker display level to -
30 dBm + (.1 dBm.

Set the continuous peak search to OFF.
Operation: [MENU1], {SEARCH]}, and

Off)

. Set AMARKER to ON and Fixed AMarker to ON.

Operation: [MENU1], {MKR}, i3
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20. Set the output of signal generator 2 to ON.

21. Adjust the output level of signal generator 2 to set the AMARKER display level
to-1dB £ 0.1 dB.

22. Set the output of signal generator 1 to OFF.

23. Remove the cable, which is connected to the RF input and connect it to the power
SEnsor.

24. Enter the value on the power meter into the performance verification sheet.
25. Ensure that the entered level is within the specified range.

26. Repeat steps 4 to 24 by using 1.5 GHz and 2.4 GHz described in the table shown

below.
Signal generator 1 Signal generator 2 Center frequency Power meter
100 MHz 101 MHz 100.5 MHz 100 MHz
1.5 GHz 1.501 GHz 1.5005 GHz 1.5 GHz
2.4 GHz 2.401 GHz 2.4005 GHz 2.4 GHz

Setting the power meter

27,

Initialization

28.

Set the calibration frequency of the power meter to 5 GHz.

Preset this instrument.

Opetation:

Setting signal generator 1

29,

Specify the signal generator 1 setting as follows:

Output frequency:
Output level:

Setting signal generator 2

30. Specify the signal generator 2 setting as follows:

Setting this instrument

31. Set the center frequency to 5.0005 GHz
Operation: {FREQ}, f

Output frequency:
Qutput level:

5 GHz
-35 dBm

5.001 GHz
-10 dBm

and
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32,

34.

35.

36.

Tuning the pre-selector

37.
38.

2.2.14 1 dB Gain Compression

Set the frequency span to 2 MHz
Operation: {SPAN}, ¢

. Set the Ref LEVEL to -30 dBm.

Operation: {LEVELY}, |

and

Set MinATT of the input attenuator to OFF.
Operation; {LEVEL} and

Set the input attenuator to 0 dBm.
Operation: {LEVELY}, |

Set the display scale to 1 dB/div.
Operation: {LEVEL}, :

Set the output of signal generator 2 to OFF.

Tune the pre-selector.
Operation: {FREQ},

Measuring the 1 dB gain compression

39

40.

41.

42.

44,
45,

46.

47.

48.
49,

Perform a peak search.
Operation: [MENU1] and {SEARCH}

Set the continuous peak search to ON.
Operation: [MENU1], {SEARCH]}, and

Adjust the output level of signal generator 1 to set the marker display level to -
30 dBm £0.1 dBm.

Set the continuous peak search to OFF.
Operation: [MENU1], {SEARCH]}, and

off)

. Set AMARKER to ON and Fixed AMarker to ON.

Set the output of signal generator 2 to ON.

Adjust the output level of signal generator 2 to set the AMARKER display level
to -1 dB +0.1 dB,

Set the output of signal generator 1 to OFF.

Remove the cable, which is connected to the RF input and connect it to the power
Sensor.

Enter the value on the power meter into the performance verification sheet.

Engure that the entered level is within the specified range.
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530, Repeat steps 26 to 49 by using 7 GHz and 10 GHz described in the table shown

below.

Signal generator 1

Signal generator 2

Center frequency

Power meter

5 GHz 5.001 GHz 5.0005 GHz 5 GHz
7 GHz 7.001 GHz 7.0005 GHz 7 GHz
10 GHz 10.001 GHz 10.0005 GHz 10 GHz
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2nd Order Harmonic Distortion

[Overview]

2.2.15 2nd Order Harmonic Distortion

This section describes how to check the 2nd order harmonic distortion, which occurs in this instrument,

by inputting a distorted signal.

The 2nd order harmonic distortion is measured by inpuiting a signal from the signal generator into this

instrument through the low pass filter.

The low pass filter is used to restrain the 2nd order harmonic distortion,

[Specifications]

2nd order harmonic distortion:

[Required instruments]

-60 dBc (10 MHz to 1.75 GHz, mixer input level -20 dBm)
-90 dBe (> 1.75 GHz, mixed input level -10 dBm)

Instrument Quantity Recommended model
Signal generator *1 1 SMP04
Power meter 1 NRVS
Power sensor * 1 1 NRV-755
Power splitter *1 1 K241C
Low pass filter 1 *4

RLC ELECTRONICS, INC.

RF cable BNC({m)-BNC(m) 1 A01036-1500
RF cable K(m)-K(m) *2 2 SF102
Adaptet K(f)-K(f) *3 2 JCF-DRO01JX01

#1: Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.

*2:  Inthe R3671, the SMA connector can be substituted for the K connector.
However, the K(f) may be damaged eagily if the SMA(m) is used.

¥3:  Inthe R3671, N(m)-SMA(f) must be used instead of K(f)-K(1).

*4:  Use the low pass filter as described below.
The connector type of the F-80 series is SMA(f)-SMA(T).
Insertion loss at 1.5 GHz: 2 dB or lower

Rejection at 3 GHz: 30 dB or higher
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[Connection diagram]

10MHz

RF Cable
BNC{m) - BNC({m)

¥ REF (%

Adapter
K(T) - K(T)

RF Cable
K{m) - K(m)

*3: In the R3671, N(m}-SMA(f) mus

: NRV - 235

Power
Splitter
K241C

SMAC - SMA(T

t be used instead of K(D)-K(f).

i
u§=—
; Low Pass Filter

RF Cable
K(m) - K(m)

Figure 2-15 2nd Order Harmonic Distortion Test (with the Filter)

R3581 10MHZ

REFF QUT ly_

RF Cable
BNC{m) - BNC{m)

i S o1 T0 J -~ QR n] o

....... acaptr
K{f) - KIF)

RF Cable
K(m) - K(m)

Kif) - Kif)

*3: In the R3671, N{m}-SMA(f) must be used instead of K{f)-K(T).

RF Cable
K{m) - K(m)

Figure 2-16  2nd Order Harmonic Distortion Test (without the Filter)
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[ Test procedure]

2.2.15 2nd Order Harmonic Distortion

Connecting the instruments

L.

Connect the instruments as shown in Figure 2-15.

Initializing the power meter

(¥

Initialization

Adjust point { of the power sensor and power meter and perform the calibration.
Set the power meter to the dBm display.

Set the calibration frequency of the power meter to 1.5 GHz.

Preset this instrument.

Operation:

Setting the signal generator

6.

Setting this instrument

7.

Specify the signal generator setting as follows:
Output frequency: 1.5 GHz
Output level: -10 dBm
Reference frequency signal: External

Set the center frequency to 1.5 GHz.
Operation: {FREQ},

Set the frequency span
Operation: {SPAN?Y,

Set the input attenuator to 10 dBm.
Operation: {LEVEL}, :

. Set the Ref LEVEL to -10 dBm.

Operation: {LEVELY}, :

L and

. Set the video bandwidth 0 30 Hz.

Operation: {BW4, :

. Adjust the output level of the signal generator to set the power meter display level

to -10 dBm 10.09 dBm.

. Set SINGLE to perform a single sweep.

Operation:
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14,

15.

16.

17.

18.

20.

21,

Perform a peak search,
Operation: [MENU1]| and {SEARCH}

Set Fixed MARKER to ON.
Opetation: [MENU1|, {MKR},

Set the center frequen
Operation: {FREQ},:

Set SINGLE to perform a single sweep,

Operation;

Perform a peak search.
Operation: [MENU1] and {SEARCH}

. Read the AMARKER value and ensure that the value is within the specified

range.

Perform the continuous sweep,

Operation:

Set the marker to OFF.
Operation: [MENU1|, {MKR}, and

Fundamental frequency

Harmonic frequency

1.5 GHz 3.0GHz

Changing the connection of the instruments

22.

Change the connection of the instruments as shown in Figure 2-16. (Remove the
low pass filter and connect the instruments by using the adapter K(f)-K(f).)

Setting the signal generator

23. Specify the signal generator setting as follows:

Output frequency: 3.8 GHz
Output level: -10 dBm
Setting this instrument
24, Set the center frequency to 3.8 GHz

25,

26.
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Operation: {FREQ

Set the frequency span to 500 kHz
Operation: {SPAN}

Tune the pre-selector.

Operation: {FREQ and
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27.

28.
29,

30.

32.

33.

34.

37.

38.

2.2.15 2nd Order Harmonic Distortion

After the pre-selector is tuned, specify the signal generator setting as follows:
Output frequency: 1.9 GHz
Output level: 0 dBm

Set the calibration frequency of the power meter to 1.9 GHz.

Adjust the output level of the signal generator to set the power meter display level
to 0 dBm £0.09 dBm.

Set the center frequency to 1.9 GHz.
Operation: {FREQ},

. Set the frequency span to 1 kHz.

Operation: {SPAN},

Perform a peak search.
Operation: [MENU1] and {SEARCH}

Set Fixed MARKER to ON,
Operation: [MENU1], {MKR},

Set the center frequency to 3.8 GHz
Operation: {FREQ},

L and

Set the Ref LEVEL to -40 dBm
Operation; {LEVEL]}, g

Land

. Perform the averaging by setting the averaging count to 20.

Operation: [MENU1],

nd[ENT]

Perform a peak search.
Operation: [MENU1] and {SEARCH}

Read the AMARKER value and ensure that the value is within the specified
range.
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2.2.16
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Third Order Intermodulation Distortion

[Overview]

This section describes how to check the third order intermodulation distortion by measuring the third order

distortion, which occurs when two signals are input.

[Specifications]

(The frequency measured by the R3671 is 13 GHz and lower.)

Mixer input level: -20 dBm, the frequency difference of the two signals: 25 kHz

10 MHz to 200 MHz:
200 MHz to 500 MHz:
500 MHz to 1 GHz:

1 GHz to 2 GHz;

2 GHz to 3.5 GHz:
3.5GHz to 7.5 GHz:
7.5 GHz to 32 GHz:

[Required instruments]

>+14 dBm
> +17dBm
> +20 dBm
>+21 dBm
> +22 dBm
> +5 dBm

> +8 dBm

Instrument Quantity Recommended model
Signal generator 1 *| 1 SMP04
Signal generator 2 *1 1 SMP(O2
Power meter 1 NRVS
Power sensor * 1 | NRV-7Z55
Power divider 1 PDML-20A-500
Power divider *1 1 4426-2
RF cable BNC(m)-BNC(m) 3 A01036-1500
RF cable K(m)-K(m) *2 3 SF102
Adapter BNC-TA-J1J 1 302-0024-6

Adapter K({H)-K{f) *3

1

JCEF-DRO01JX01

*1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.

*#2:  Inthe R3671, the SMA connector can be substituted for the K connector.
However, the K(f) may be damaged easily if the SMA(m) is used.
*3:  Inthe R3671, N(m)-SMA(f) must be used instead of K({f)-K(f).




R3681 Series Performance Test Guide

2.2.16 Third Order Intermodulation Distortion

[Connection diagram]

RF Cable RF Cable
10MHz  BNG(m) - BNCirm) BNC(m) - BNC(m)
R3681 REF OLZJT REF (@3~ SMP04

Adapter

SR — BNC - TA - JJJ .
. [+)
Yz g [+]
RF Cable &S O o
BNC(m) - BNG(m) os0 @ mm wo 5o Eo
]

rer@ SMPO2

44444 RF Cable
‘ K{m) - K{m)

NRVS ,"”ﬂwﬁg RF Cable ggvr\:flel.r ° ggge-rsoo

# K(m) - K(m) o

1 ¥ =
% RF Cable .,
K(m) - K(m} ? %
Pl B2 y

Adapter o ] e
NRV - Z55 K - K(fy E:;vsef glwder o @,ﬁ

#3: In the R3671, N(m)-SMA(f) must be used instead of K(f)-K(f).

Figure 2-17  Third Order Intermodulation Distortion Test

[ Test procedure]

Connecting the instruments

. Connect the instruments as shown in Figure 2-17.

Initializing the power meter

2. Adjust point 0 of the power sensor and power meter and perform the calibration.

(¥

Set the power meter to the dBm display.

Initialization

=

Preset this instrument.
Operation: [ PRESET
Setting signal generator 1

5. Specify the signal generator 1 setting as follows:
Qutput frequency: 99.9875 MHz
Output level: -10 dBm
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Setting signal generator 2

6.

Setting this instrument

7.

10.

12.

13.

. Set ADC Dither to ON

Specify the signal generator 2 setting as follows:
Output frequency: 100.0125 MHz
Output level: -10 dBm

Set the center frequency
Operation: {FREQ},

Operation: {LEVEL}

and

Set the resolution bandwidth to 1 kHz
Operation: {BW}, ‘RBW (Man),

Operation: {BW}, an

and

Adjusting the output level of signal generator 1 and 2

19.

20.
21

. Set the calibration frequency of the power meter to 100 MHz,
. Connect the power sensor to the RF cable.
. Set the output of signal generator 2 to OFF.

. Adjust the output level of signal generator 1 to set the power meter display level
to-10dBm 0.1 dBm.

. Set the output of signal generator 1 to OFF and the output of signal generator 2
to ON.

Adjust the output level of signal generator 2 to set the power meter display level
to-10 dBm 0.1 dBm.

Set the output of signal generator 1 to ON.

Remove the cable, which is connected to the power sensor and connect it to the
RF input.
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Measuring the third order intermodulation distortion

22,

23,

24,

25,

26.

27.

28.
29.
30.

31,

Initialization

32.

Perform the SINGLE sweep.

Operation:

Perform a peak search.,
Operation: [MENU1] and {SEARCH}

Perform MKR—Ref.

Perform a single sweep.

Operation;

Perform a peak search.
Operation: [MENU1] and {SEARCH}

Set the Delta Marker to ON.
Operation: [MENU1], {MKR}, E

Move the marker to the right third-order distortion peak to read the marker level.
Move the marker to the left third-order distortion peak to read the marker level.

The value, which is greater than the other, is the 2-signal 3rd order harmonic dis-
tortion when -20 dBm is input.

Repeat step 5 to step 29 by uging the frequencies described in the table shown
below.

The frequency measured by the R3671 is 13 GHz and lower.

Signal generator | Signal generator 2 Center [requency Power meter
99.9875 Ml 1000125 Ml 1z 100 M11z 100 Ml 17
299.9875 MHy 300.0125 MHz 300 MHz 300 MHz
799.9875 Ml Iz 800.0125 Mllz 800 Ml1z 800 M1z
1499.9875 MHz 1500.0125 MHz 1.5 GHz 1.5 GHz

2399.9875 Ml Iz 2400,0125 Mz 24 Gllz 24 Glz

Preset this instrument.

Operation:

Setting signal generator 1

33.

Specify the signal generator 1 setting as follows:
49999875 MHz
-10 dBm

Qutput frequency:
Output level:
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Setting signal generator 2

34.

Setting this instrument

35.

37.

38.

40.

41.

. Set ADC Dither to ON

Specify the signal generator 2 setting as follows:
Output frequency: 5000.0125 MHz
Output level: -10 dBm

Set the center frequency
Operation: {FREQ}, «

and

,and |

Operation: {LEVEL}

7 [ERT]

Set the resolution bandwidth to 1 kHz
Operation: {BW}, ‘RBW (Man),

Operation: {BW}, an

Adjusting the output level of signal generator 1 and 2

42,

44,
45,

46.

47.

48.
49.

Set the calibration frequency of the power meter to 5 GHz.

. Remove the RF cable, which is connected to this instrument, and connect it to the

POWCTE 5ensor.
Set the output of signal generator 2 to OFF.

Adjust the output level of signal generator | to set the power meter display level
to-10 dBm 0.1 dBm.

Set the output of signal generator | to OFF and the output of signal generator 2
to ON.

Adjust the output level of signal generator 2 to get the power meter display level
to-10 dBm £0.1 dBm.

Set the output of signal generator 1 to ON.

Remove the cable, which is connected to the power sensor, and connect it to the
RF input of this instrument.
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Tuning the pre-selector

50.
51.

52.

2.2.16 Third Order Intermodulation Distortion

Set the output of signal generator 2 to OFF.

Tune the pre-selector.
Operation: {FREQ}, P

After the pre-selector is tuned, set the output of signal generator 2 to ON.

Measuring the third order intermodulation distortion

53,

54.

55.

56.

57.

38,

59,

60.

61.

62.

63.

Perform the SINGLE sweep.

Operation:

Perform a peak search.
Operation: [MENU1] and {SEARCH}

Perform MKR—Ref.
Operation; [MENU1|, {MKR—}, and M#

Perform a single sweep.

Operation:

After the sweep {s complete, perform a peak search.
Operation: [MENU1] and {SEARCH}

Set the Delta Marker to ON,
Operation: [MENU1], {MKR}, I}

Move the marker to the right third-order distortion peak to read the marker level.
Operation: Rotate the data knob.

Move the marker to the left third-order distortion peak to read the marker level.
Operation; Rotate the data knob,

The value, which is greater than the other, is the 2-signal 3rd order harmonic dis-
tortion when -20 dBm is input.

Repeat steps 32 to 39 by using the frequencies described in the table shown
below.

Signal generator 1

Signal generator 2

Center frequency

Power meter

4996 98735 MH: 5000.0125 MH2 5GHz 5 GHz
69999875 M1z 7000.0125 Ml 17 7Gllz 7Gllz
9999,9875 MHz 10000.0125 MHz 14 GHz 10 GHz

Substitute the absolute value of the 2-signal 3rd order harmonic distortion, which

is obtained from the measurement, to the formula below to obtain the TCOI.

Formula: TOI [dBm]
harmonic distortion) / 2

-20 dBm + (the absolute value of the 2-signal 3rd order
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2.2.17 Image, Multiple, and Out-Of Band Responses

2217 Image, Multiple, and Out-Of Band Responses

[Overview]

This gection describes how to check the image, multiple, and out-of band responses.

[Specifications]

(The frequency measured by the R3671 is 13 GHz and lower.}

10 MHz to 15.4 GHz: <-75 dBc
15.4 GHz to 26.5 GHz: < -70 dBc¢
26.5 GHz to 32 GHz: <-65 dBc

[Required instruments]

Instrument Quantity Recommended model
Signal generator * 1 1 SMP04
Power meter | NRVS
Power sensor *1 1 NRV-Z35
Power splitter *1 1 K241C
RF cable BNC(m)-BNC{m) 1 A01036-1500
RF cable K(m)-K(m) *2 2 SF102
Adapter K(f)-K(f) *3 2 JCF-DRO01JX01

*1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.
*2:  Inthe R3671, the SMA connector can be substituted for the K connector.

However, the K{f) may be damaged easily if the SMA(m) is used.
*3:  Inthe R3671, N(m)-SMA(f) must be used instead of K({f)-K(f).
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[Connection diagram]
RF Cable

BNC(m) - BNC(m)
10MHz
R3681 REFF oUT 4 } Rer @ SMPO4

E:l!::}
L OO o 0 00

G-} omo o

o NRVS
Adapter %
i - K NRV - Z55
FPower '?’-ﬂ"?’*
Spilitter S |
RF Cable RF Cable
aqmy -y | K41C K- Kom)

Kif) - K(f)

*3: In the R3671, N(m)-SMA(f) must be used instead of K(f)-K(f).
Figure 2-18 Image, Multiple, and Out-Of Band Response Test

[Test procedure]

Connecting the instruments

1. Connect the instruments as shown in Figure 2-18.

Initializing the power meter

b2

Adjust point 0 of the power sensor and power meter and perform the calibration.

(¥

Set the power meter to the dBm display.

Initialization

4. Preset this instrument.

Operation:

Setting the signal generator

5. Specify the signal generator setting as follows:
Qutput level; 0 dBm

Reference frequency signal: External
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Setting this instrument

6.

Set the frequency span to 5 MHz.

Operation: {SPAN} and

Set the resolution bandwidth to 100 kHz,

Image, multiple, and out-of band responses test

9.

10.

I11.
12.

13.

14.

19.

20.

21,

22,

23.

Set the output frequency of the signal generator to 2 GHz.

Set the center frequency of this instrument to 2 GHz,
Operation: {FREQ}, !

Set the calibration frequency of the power meter to 2 GHz.

Adjust the output level of the signal generator to set the power meter reading to
0dBm +0.1 dBm.

Set SINGLE to perform a single sweep.

Operation;

Perform a peak search.
Operation: [MENU1] and {SEARCH}

. Set Fixed AMARKER to ON.

Operation: [MENU1], {MKR}, and On)

. Perform the continuous sweep.

Operation:

. Set the output frequency of the gignal generator to 1.9572 GHz.

. Set the calibration frequency of the power meter to 1.96 GHz.

Adjust the output level of the signal generator to set the power meter reading to
0 dBm +0.1 dBm.,

Set SINGLE to perform a single sweep.

Operation:

Perform a peak search.
Operation: [MIENU1] and {SEARCH}

Read the delta marker reading value and ensure that the value is within the spec-
ified range.

Perform steps 6 to 22 by using the frequencies described in the table shown
below. If the center frequency is set to 3.5 GHz or higher, tune the pre-selector
after performing step 10.
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The frequency measured by the R3671 is 13 GHz and lower.

Center frequency SMPO4 output NRYVS calibration
instep 9, 10, and 11 frequency in step 17 frequency in step 18
[GHz] [GHz] [GHz]
2 1.9572 1.96
2 11572 1.16
2 10.8628 10.86
2 84314 8.43
5.5 6.3428 6.34
5.5 11.4214 11.42
5.5 17.3428 17.34
5.5 23.20642 23.26
12 12.8428 12.84
12 5.7893 5.79
12 18.2107 18.21
12 24.4214 2442
24.4 25.2428 2524
24.4 5.78395 5.78
24.4 11.9893 11.99
24.4 18.19465 18.19
28 28.8428 28.84
28 6.894635 6.89
28 13.7893 13.79
28 20.89465 20.89
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2.2.18 Residual Response

[Overview]

This section describes how to measure the tesidual response when the Preamplifier is set to OFF or ON,

[Specifications]

(The frequency measured by the R3671 is 13 GHz and lower.}

Preamplifire OFF <-100 dBm {1 MHz to 3.5 GHz)
<-90dBm (3.5 GHz to 32 GHz)

Preamplifire ON <-105dBm (1 MHzto 3.5 GHz)

[Required instruments]

Instrument Quantity Recommended model
Adapter SMA(f)-SMA(T) *3 1 HRM-501
50 O terminator 1 HRM-601D(02)

*3:  Inthe R3671, N(m)-SMA(f) must be used instead of K{f)-K({{).

[Connection diagram]

R3681

o "{ 'C 13 hd e, TS
E o B R e
st e Terminater
1
Adaptar

SMA(T) - SMALT
#3: In the R3671, N(m)-SMA(f) must be used instead of K(f)-K(f).

Figure 2-19 Residual Response Test
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[ Test procedure]

2.2.18 Residual Response

Connecting the instruments

L.

Connect the instruments as shown in Figure 2-19.

Measuring the residual response in the 1 MHz to 3.5 GHz frequency range

2.

(¥

10.

12.

13.

Set the center frequency to 2 MHz
Operation: {FREQ},

and ]

Set the frequency span to 2 MHz.
Operation: {SPAN}, &

Set the CF step size to 1.9 MHz.
Operation: {FREQ},

Set the resolution t')an'('i'width to 3 kHz.

Set the input attenuator to 0 dBm.
Operation: {LEVEL} '

Set the Ref LEVEL to -50 dBm,
Operation: {LEVEL}, :

Set the preamplifier to OFF.
Operation: {LEVEL} and P

Operation: [MENU2|, {DISPLAY}, and

ENT

Perform a single sweep.

Operation:

The noise level must be at least 3 dB lower than the display line. If the noise level
is close to the display line, narrow the frequency span and resolution bandwidth
to reduce the noise level.

[ the frequency span is narrowed, set the CF step size to approximately 95% of
the frequency span. If the setting is changed, perform a single sweep.

Operation:

Set the marker reference to the displ
Operation: [MENU1], {MKR}, R
Close the dialog box.

¢, and [Disp Line]
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14,

15.

16.

17.

18.

20.

21.

22,

23.

24,

25.

26.
27,

28.

29,

Perform a peak search,
Operation: [MENU1]| and {SEARCH}

Read the marker frequency and level.

If the marker level is set to 0 dB or higher, perform a single sweep, and then per-
form a peak search and measure the frequency and level.

If the marker frequencies and levels in step 15 and step 16 are equivalent, a resid-
ual responge may exist, Check the residual response by following steps 18 to 27.
If the level is lower than 0 dB, follow the procedure from step 28.

Save the current setting by using the Save function.
Operation: Click on |File] from the menu bar and then select [Save Data...]

. Perform MKR—CF.

Operation: [MENU1], {MKR—}, and

Set the resolution bandwidth to 1 kHz.

and

Set the frequency span to 50 kHz.

Operation: {SPAN}

Set the marker reference object to No Reference.

Operation: [MENU1], {MKR}, and |No Reference]

Set SINGLE to perform a single sweep.

Operation:

Perform a peak search, and then enter the frequency and level into the perfor-
mance verification sheet.

Operation: [MENU1] and {SEARCH}

Ensure that the level entered in step 25 i within the specified range.

Use the Recall function to return the setting to the one saved in step 18.
Operation: Click [File] from the menu bar and then select [Load Data...]

Increase the center frequency 1.9 MHz and repeat steps 3 to 17.
Operation: {FREQ}, and A

Repeat step 28 until the center frequency reaches 3.499 GHz or higher.

Measuring the residual response in the 3.5 GHz to 32 GHz frequency range
(The frequency measured by the R3671 is 13 GHz and lower.)

30.

31.

Set the center frequen
Operation: {FREQ‘,;

and

Set the frequency span
Operation: |SPAN}

and
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32,

38.

2.2.18 Residual Response

Set the resolution bandw1dth to 30 kHz
Operation: {BW}, ¢

. Set the video bandwidth to 1 kHz.

Operation: {BW}

. Set the CF step size to 47.5 MHz.

Operation: {FREQ},

. Set the Display Line to -91 dBm.

Operation: |MENU2|, {DISPLAY}, and

ENT

. Petform the measurement in the same manner as in steps 12 to 17.

Increase the center frequency 47.5 MHz and repeat step 36.
Operation: {FREQ}, and A

Repeat step 37 until the center frequency reaches 31.975 GHz or higher.

Measuring the residual response in the 1 MHz to 3.5 GHz frequency range, and when the Preamplifier is

set to ON

40.

41,

42,

43.

44,

46.

47.

48.

. Set the center frequency to 2 MHz

Operation: {FREQ},

Set the frequency span to 2 MHz
Operation: {SPAN},

and :7

Set the CF step size to 1.9 MHz,
Operation: {FREQ},

Set the resolution bandwidth to 3 kHz
Operation: {BW}, ©

and

Set the video bandwidth to 300 Hz.

. Set the Ref LEVEL to -50 dBm.

Operation: {LEVEL}, R

Set the preamplifier to ON.
Operation: {LEVEL} and P,

Set the Display Line to -101 dBm.
Operation: IMENU2|, {DISPLAY?},
ENT

and

On)

Perform the measurement in the same manner as in steps 12 to 17.
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2.2.18 Residual Response

49, Increase the center frequency 1.9 MHz and repeat step 48.
Operation: {FREQ}, and A

50. Repeat step 49 until the center frequency reaches 3.499 GHz or higher.
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2.2.19

Coupling Level Accuracy

[Overview]

2.2.19 Coupling Level Accuracy

This section describes how to check the coupling level accuracy of this instrument.

[Specifications]

0.3 dB (Frequency: 50 MHz, input attenuator: 10 dB, RBW: 100 kHz, temperature: 20 °C to 30 °C)

[Required instruments]

Instrument Quantity Recommended model
Signal generator * | 1 SMP04
Power meter 1 NRVS
Power sensor *1 1 NRV-Z55
10 dB attenuator *2 1 41KC-10
RF cable K{m}K{(m) *2 1 SF102

RF cable BNC({m)-BNC(m)

1

A01037-1500

Adapter K(f)-K(f) *3

1

JCF-DROG1IX01

#1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.

*2:  Inthe R3671, the SMA connector can be substituted for the K connector.
However, the K(f) may be damaged easily if the SMA(m) is used.
¥3:  Inthe R3671, N(m)-SMA(f) must be used instead of K{f)-K(1).
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[Connection diagram]
RF Cable

BNG{m) - BNC(m)
10MHz
R3681 reFFouTd Y REF@-

O
(o]
o
o
fed OBOE 2 oD OO Q
g
i
B

RF Cable
Kim) - Kim)

NRV - Z55 Adapter
K(h - K

*3: In the R3671, N{m)-SMA(f) must be used instead of K{f)-K{f).
Figure 2-20 Coupling Level Accuracy Test

[ Test procedure]

Connecting the instruments

1. Connect the instruments as shown in Figure 2-20.

Initializing the power meter

2. Adjust point 0 of the power sensor and power meter and perform calibration.
3. Set the power meter to the dBm display.

4. Set the calibration frequency of the power meter to 50 MHz.

Setting the signal generator

5. Specify the signal generator setting as follows:
Output frequency: 50 MHz
Output level: 0 dBm

Reference frequency input:  External
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2.2.19 Coupling Level Accuracy

Initialization
6. Preset this instrument.
Operation: [ PRESET
Measuring the output level

7. Connect the power sensor as shown in Figure 2-20.

8. Read the value on the power meter and then enter the value into the performance
verification sheet.

Setting this instrument

9. Set the center frequency to 50 MHz,
Operation; {FREQ},

10. Set the frequency span to 500 kHz.
Operation: {SPAN}

11. Set the resolution bandwidth to 100 kHz.
Operation: {BW}, & ‘(Man),

12, Set the video bandwidth to AUTO.,
Operation: {BW} and '

13. Set the Ref LEVEL to -5 dBm.
Operation: {LEVELY}, |

14. Set the display scale to LINEAR.
Operation: {LEVEL} and

15. Set the scale unit to dBm.
Operation: {LEVEL}, :

Measuring the coupling level accuracy

16. Remove the cable, which is connected to the power sensor and connect it to the
RE input of this instrument.

17. Perform a peak search.
Operation: |IMENU1] and {SEARCH}

18. Enter the marker level into the performance verification sheet.

19. Obtain the difference between the power meter value and the marker level, and
then ensure that the difference is within the specified range.
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2.2.20 CCDF Dynamic Range

[Overview]

This gection describes how to check the CCDF dynamic range.

[Specifications]
1 GHz: > 50 dB

(Reference level: +5 dBm, Input attenuator; Auto, Temperature: 20°C to 30°C, Input signal: 1-GHz and
+5-dBm CW)

[Required instruments]

Instrument Quantity Recommended model
Signal generator *1 1 SMPO2
Power meter | NRVS
Power sensor *1 | NRV-Z55

f—

RF cable BNC(m)-BNC(m) A01037-1500
RF cable SMA{(m)-SMA(m)
Adapter SMA()-SMA(L)

50 0 terminator

Generic
HRM-501
HRM-601D(02)

—_ | —

*1:  Inthe R3671, the instrument whose maximum frequency is 13 GHz or higher can be used.
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[Connection diagram]

RF Cabide
BRCimy - BNCIm)

10MHz
REFE OUT 4

§ REF (B~ SMPOZ

" e
P oopomr e ;OO0

<43 B0 o

= e
i Shbw « v o
o B e

Aciagear
L - e

RF Cable
SRIATIT-ShEAY
L=

*3: In the R3671, N(m)-SMA(f) must be used instead of K(£)-K(1).

Figure 2-21  Connection 1 for Checking the CCDF Dynamic Range

R3681

Terminator

-?vwm-mwﬂm
Adapter
SMAL - SMAL

*3: In the R3671, N(m)-SMA(I) must be used instead of K(0)-K(f).

Figure 2-22  Connection 2 for Checking the CCDF Dynamic Range

[Test procedure]

Connecting the instruments
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1. Connect the instruments as shown in Figure 2-21.

Initializing the power meter

2. Adjust the zero point of the power sensor and power meter, and then perform cal-
ibration.

3. Setthe power meter to the dBm display.

4, Setthe correction frequency of the power meter to 1 GHz.

Setting the signal generator

5. Specify the signal generator settings as follows:
Qutput frequency: | GHz
Reference frequency: EXTERNAL

Initializing the R3681

6. Preset the R3681.

Operation:

Setting the output level of the signal generator

7. Connect the output of the signal generator and the power sensor by using the RF
cable as shown in Figure 2-21,

8. Set the output level of the signal generator so that the power meter measured
value is equal to +5.0 dBm.

Setting the R3G81

9.  Set the center frequency to | GHz.
Operation: {FREQ},:

and

10. Set the reference level to +5 dBm.

Operation: {LEVEL}, ¢

.and [ENT ]

11. Set the input attenuator to Auto.
Operation: {LEVEL}

12. Set the CCDF RBW to 50 MHz.
Operation: { MENU2}, {POWER}

and
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Measuring the CCDF dynamic range

Remove the RF cable from the power sensor and connect it to the RF input of the
R3681.

Enter the signal power value displayed on the R3681's CCDF measurement
screen into the "signal power" column of the performance verification sheet.

. Connect the 50-€) terminator to the RF input of the R3681 as shown in Figure 2-

22,

. Enter the noise power value displayed on the R3681's CCDF measurement screen

into the "noise power" column of the performance verification sheet.

. Calculate a power difference between the signal power and the noise power and

enter the power difference into the CCDF DR column of the performance verifi-
cation sheet.

. Check that the CCDF DR value is within the specification.
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2.3 Performance Verification Record Sheets

2.3  Performance Verification Record Sheets

2.3.1

Frequency Reference Stability

Internal frequency reference source

Specilication (Min.}

Measured value

Specilication (Max.}

Tiem [ [17] [17] Pass/ Fail
Frequency reference error Sx 107 +5x 107
Reference error measurement
after 24 hours
Aging ratc Sx 10 +5x107%
OPTIONZ22
Specitication (Min. ) Measured valuc Specification (Max.) .
Ltem Pass/ Iail
[Hz] [Hz] [He]
Frequency reference error 2108 +2x 1078
Reference error measurement
aller 24 hours
Aging rate A1o' +3x 10719
2.3.2 Calibration Signal Amplitude Accuracy
Setting Specilication (Min.) Measured value Specilication (Max.} Pass/ Fail
[dBm]| [dBm]| [dBm]| [dBm| o
Trequency reference creor -10.20 -9.80
233 Marker Frequency Counter Accuracy
The frequency measured by the R3671 is 13 GHz and lower.
Set [requency Specilication (Min.) Measured value Specilication (Max.) Pass/ Fail
|GHzJ [Hz| [Hz| [Hz| s
2 1,999,999,994 2,000,000.006
5 4.995.999.994 53.000,000,006
11 10,995.999,989 11,000,000,011
22 21,999.999.979 22,000,000,021
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234 Frequency Reading Accuracy

The frequency measured by the R3671 is 13 GHz and lower.

2.3.4 Frequency Reading Accuracy

Set frequency FreqF]\eAt;L;i]span Specili;:él]i[(;ﬁ (Min.) [ Measured value Speciﬁt[:(a}l,li;):] (Max.} Pass/ Fail
2 1 1.999989498 2000010502
2 10 1.999899498 2000100502
2 50 1.999499498 2000500502
2 100 1.998999498 2001000502
2 1000 1.989999498 2.010000502
3 1 4.999989498 5000010502
5 10 4.599895498 3000100502
5 50 4999499498 5.000500502
5 100 4.598999498 3.001000502
3 1000 4.989999498 5.010000502
11 1 10.9999895 11.0000103
11 10 10.9998995 11.0001005
11 30 10.9994995 11.0005005
11 100 10.9989995 11.0010005
11 1000 10.9899995 11.0100003
24 1 23.9999855 24,0000105
24 10 23.9998995 24.0001005
24 50 23.9994995 24.0005005
24 100 23.9989995 24.0010005
24 1000 23.9899995 24.0100005

2.3.5 Residual FM
Slope ALEVEL Residual FM Specification Pass/ Fail

<3Hz
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2.3.6 Frequency Span Accuracy
<R3681>
Set frequency Frequency span Specification (Min.) | Measured value | Specification (Max.) Pass/ Tail

|Hz] |Hz| |Hz| Af[17] |Hz]

16 G 32G 23344 G 23856 G

16 G 10G 792G 8.08G

16 G 1 G 792 M 808 M

16 G 100 M 79.2 M 0.8 M

16 G 10M 7.92M 8.08 M

l6G M 792k 808 k

<R3671>
Set frequency Frequency span Specification (Min.) | Measured value | Specification (Max.) Pass/ Fail

[Hz] [Hz] [Hz] Af |Hz] [Hz]

650G 13G 10.296 G 10.504 G

635G 100G 792G 808 G

635G 1G 792 M 808 M

635G 100 M 792 M 80.8 M

635G 10 M 792 M 8.08 M

6.5G M 792k 808 k

2.3.7 Signal Purity

Oftsct frequency Mcasured valuc Specification Pass/ [ail
10 kHz <-120 dBe/He
100 kI 1z <-120dBcA [z
| MHz < -140 dBe/He
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2.3.8 Resolution Bandwidth

Accuracy
RBW setling Frequency span Specilication (Min.) | Measured value | Specilication {Max.) Pass/ Fail
[117] [T17] [l1z] [l1z] [117]
10M 20M 85M 11.50 M
M 8§M 425M 375 M
iM 5M 2.79M 321 M
2M iM .86 M 2.14M
1M 2M 980 k 1.2 M
500 k 800 k 490 k S10k
300k 500k 294 k 306k
200k 300k 196k 204 k
100 k 200 k 98 k 102 k
30k 80k 49k 51k
30k 50k 294k 306k
20k 30k 196k 204k
10k 20k 9.8k 10.2 k
3k 8k 49k 510k
3k 5k 294k 3.06k
2k 3k 196 k 204k
Ik 2k 980 1.02k
500 800 490 510
300 500 294 306
200 300 196 204
100 200 98 102
50 80 49.0 51.0
30 50 294 30.6
20 30 19.6 204
10 20 9.3 10,2
5 20 4.90 5.10
3 20 294 3.06
2 20 1.96 2.04
1 20 0.98 1.02
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Selectivity

RBW selling

Frequency span

Measured value

Specification {Max.)

Pass/ Fail

[Hz| [Hz| (60 dB : 3 dB)
10M 100 M o1 6:1
5M S0M i 6:1
iM 30M 01 611
2M 20M o 6:1
1M 10M i | 6:1
300 k SM o1 6:1
300k iM 01 611
200 k 2M 1 6:1
100 k ™M o 6:1
50k 300 k o1 6:1
30k 300k i 6:1
20k 200k 01 611
10k 100 k 1 6:1
5k 50k i | 6:1
3k 30k o1 6:1
2k 20k 01 611
Ik 10k 1 6:1
300 5k 1 6:1
300 3k o1 6:1
200 2k i 6:1
100 lk 01 611
50 300 1 6:1
30 300 i | 6:1
20 200 o1 6:1
10 100 01 611
3 50 1 61
3 30 1 6:1
2 20 01 6:1
1 20 o 6:1
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2.3.9 Sweep Time Accuracy
Sweep time Specilication (Min.} Measured value Specilication (Max.} Pass/ Fail
10 usec 8.91 psce 9.09 psec
100 psec 89.1 psec 90.9 nsec
1 msec 891 pscc H)9 psce
10 msec 8.91 msec 9.09 msec
1030 msec 89.1 msec 90.9 msec
| sec 891 msec 909 msec
2.3.10 Frequency Response
Frequency response (up to 3.5 GHz)
Preampliire FTFI\(/]]L]ITS]CF Speciﬁc[adl{;)]n (Min.) Meam;:ﬁ;i] value SpeciﬁcFl(;il;)in (Max.) Pass/ Fail
off 100 -0.4 0.4
200 -0.4 0.4
300 -0.4 0.4
400 -0.4 0.4
500 -0.4 0.4
600 -0.4 0.4
700 -0.4 0.4
800 -0.4 0.4
900 -0.4 0.4
1,000 -0.4 0.4
1,100 -0.4 0.4
1,200 -0.4 0.4
1.300 -0.4 0.4
1,400 -0.4 0.4
1,300 -0.4 0.4
1.600 -0.4 0.4
1,700 -0.4 0.4
1,800 -0.4 0.4
1,900 -0.4 0.4
2,000 -0.4 0.4
2,100 -0.4 0.4

2-89



R3681 Series Performance Test Guide

2.3.10 Frequency Response

Preamplifirc F‘r[ssl\(/llt;;;]c-y SpcciﬁcEj]i?())]n {(Min.) Mcast[lcrjcgil value Spcciﬁc?;;;)]ﬂ {Max.) Pass/ [Fail
Off 2,200 -0.4 0.4
2,300 -0.4 0.4
2,400 -0.4 0.4
2,500 -0.4 0.4
2,600 -0.4 0.4
2,700 -1.0 +1.0
2,800 -1.0 +1.0
2,900 -1.0 +1.0
3,000 -1.0 +1.0
3.100 -1.0 +1.0
3,200 -1.0 +1.0
3,300 -1.0 +1.0
3,400 -1.0 +1.0
3,500 -1.0 +1.0
Frequency response (3.6 GHz to 7.5 GHz)
Preamplilire FTFI\C/]]LIK]:;]]CF Specilication (Min.) | Measured value | Specilication (Max.) Pass/ Fail
Off 3600 -1.3 +1.5
3700 -1.5 +1.5
3800 -1.3 +1.5
3900 -1.3 +1.5
4000 -1.3 +1.5
4100 -1.5 +1.5
4,200 -1.5 +1.5
4,300 -1.3 +1.5
4,400 -1.5 +1.3
4,300 -1.3 +1.5
4,600 -1.5 +1.5
4,700 -1.3 +1.5
4,800 -1.3 +1.5
4,900 -1.3 +1.5
5,000 -1.5 +1.5
5,100 -1.5 +1.5
5,200 -1.3 +1.5
5,300 -1.5 +1.3
5,400 -1.3 +1.5
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Preamplifire ) r[chlgz]c) ’ Specification (Min.) [ Mcasured value | Specification (Max.) Pass/ Iail
Off 5,300 -1.3 +1.5
5,600 -1.3 +1.5
3,700 -1.5 +1.5
3.800 -1.5 +1.5
3.900 -1.5 +1.5
6.000 -1.3 +1.3
6,100 -1.5 +1.5
6.200 -1.3 +1.3
6,300 -1.5 +1.5
6,400 -1.3 +1.3
6,500 -1.3 +1.5
6,600 -1.5 +1.5
6,700 -1.5 +1.5
6.800 -1.5 +1.5
6.900 -1.3 +1.3
7.000 -1.5 +1.5
7.100 -1.3 +1.3
7.200 -1.5 +1.5
7.300 -1.3 +1.3
7,400 -1.3 +1.5
7.500 -1.5 +1.5
Frequency response (7.6 GHz to 15.4 GHz)
The frequency measured by the R3671 is 13 GHz and lower.
Preamplifire ) rlchlll-i:JC) ’ Specification (Min.) [ Mcasured value | Specification (Max.) Pass/ Iail
ofr 7.600 -2.0 +2.0
7.800 -2.0 +2.0
8,000 -2.0 +2.0
8.200 -2.0 +2.0
8,400 -2.0 +2.0
8,600 -2.0 +2.0
8,800 -2.0 +2.0
9.000 -2.0 +2.0
9,200 -2.0 +2.0
9.400 -2.0 +2.0
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2.3.10 Frequency Response

The frequency measured by the R3671 is 13 GHz and lower.

[Frequeney

Preamplilire [MI17] Specilication {(Min.) | Measured value | Specilication (Max.) Pass/ Fail
Off 9.600 -2.0 +2.0
9,800 -2.0 +2.0
1,006 -2.0 +2.0
10,200 -2.0 +2.0
10.400 -2.0 +2.0
10,600 -2.0 +2.0
10.800 -2.0 +2.0
11.000 -2.0 +2.0
11.200 -2.0 +2.0
11,400 -2.0 +2.0
11,600 -2.0 +2.0
11,800 -2.0 +2.0
12,000 -2.0 +2.0
12.200 -2.0 +2.0
12,400 -2.0 +2.0
12.600 -2.0 +2.0
12,800 -2.0 +2.0
13,000 -2.0 +2.0
13.200 -2.0 +2.0
13.400 -2.0 +2.0
13,600 -2.0 +2.0
13,800 -2.0 +2.0
14.000 -2.0 +2.0
14,200 -2.0 +2.0
14.400 -2.0 +2.0
14,600 -2.0 +2.0
14,800 -2.0 +2.0
15.000 -2.0 +2.0
13.200 -2.0 +2.0
15,400 -2.0 +2.0
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2.3.10 Frequency Response

Frequency response (15.6 GHz to 32 GHz)

The frequency measured by the R3671 is 13 GHz and lower.

Preamplifirc I-'r[equTl{ej]cy Spsciﬁc[adt]i;]n (Min.) Meas?;%d] value Spcciﬂc?;;;)]n (Max.) Pass/ [ail
orr 15.600 -2.5 +2.5
15,800 -2.5 +2.5
16,000 -2.5 +2.5
16,200 -2.5 +2.3
16,400 -2.5 +2.5
16,600 -2.3 +2.3
16,800 -2.5 +2.5
17,000 -2.5 +2.3
17.200 -2.5 +2.3
17.400 -2.5 +2.5
17.600 -2.5 +2.5
17.800 -2.5 +2.5
18,000 -2.5 +2.3
18.200 -2.5 +2.5
18,400 2.5 +2.3
18,600 -2.5 +2.5
18,800 -2.3 +2.3
19.000 -2.5 +2.3
19.200 -2.5 +2.5
15,400 -2.5 +2.5
19,600 -2.5 +2.5
19,800 -2.3 +2.3
20,000 -2.5 +2.5
20,200 2.5 +2.3
20,400 -2.5 +2.5
20,600 -2.3 +2.3
20.800 -2.5 +2.3
21,000 -2.5 +2.5
21,200 -2.5 +2.5
21,400 -2.5 +2.5
21,600 -2.5 +2.3
21.800 -2.5 +2.5
22,000 2.5 +2.3
22,200 -2.5 +2.5
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2.3.10 Frequency Response

The frequency measured by the R3671 is 13 GHz and lower.

Preamplifire r r[cl\(j]]Lllc]:f]cy Spcciﬁc[aj;n {Min.) McaSL[LScI:;il value SpCCiﬁCF]:ii[(;]n (Max.) Pass/ Fail
Off 22.400 =23 +2.5
22.600 -2.5 +2.5
22,800 =235 +2.5
23,000 -2.5 +2.5
23.200 -2.3 +2.5
23,400 -2.3 +2.5
23.600 -2.5 +2.5
23,800 -2.5 +2.5
24,000 -2.5 +2.5
24.200 -2.3 +2.5
24,400 -2.5 +2.5
24,600 =235 +2.5
24,800 -2.5 +2.5
25.000 -2.5 +2.5
25,200 -2.3 +2.5
25,400 -2.5 +2.5
25,600 -2.5 +2.5
25,800 -2.5 +2.5
26.000 -2.3 +2.5
26.200 -2.5 +2.5
26,400 =235 +2.5
26,600 -2.5 +2.5
26.800 -2.3 +2.5
27.000 -2.3 +2.5
27.200 -2.5 +2.5
27,400 -2.5 +2.5
27.600 -2.5 +2.5
27.800 -2.3 +2.5
28.000 -2.5 +2.5
28.200 =235 +2.5
28,400 -2.5 +2.5
28.600 -2.3 +2.5
28.800 -2.3 +2.5
26.000 -2.5 +2.5
29,200 -2.5 +2.5
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2.3.10 Frequency Response

The frequency measured by the R3671 is 13 GHz and lower.

Preamplifire r r[CI\C/]IL]l([:;C}’ Spcciﬁc[adt{;)]n (Min.) MCﬂSL[](IE;i] value SpcciﬁcFl(;ilt;)il (Max.) Pass/ Fail

Off 29,400 =23 +2.3
29,600 -2.5 +2.5

29,800 -2.5 +2.3

30,000 -2.5 +2.5

30,200 =25 +2.3

30,400 -2.5 +2.5

30,600 -2.5 +2.5

30,800 -2.5 +2.5

31,000 -2.5 +2.5

31,200 =25 +2.3

31,400 -2.5 +2.5

31,600 -2.5 +2.3

31.800 -2.5 +2.5

32,000 =25 +2.3

Frequency response (The preamplifier is set to ON.)
Preamplifire FFFS]];T:]CF Speciﬁcﬁ{;)}n (Min.) Meas?zﬁ;i] value Specil’lc-fl(;ilg)]n (Max.) Pass/ Fail

On 100 -1.0 +1.0
200 -1.0 +1.0

300 -1.0 +1.0

400 -1.0 +1.0

300 -1.0 +1.0

600 -1.0 +1.0

700 -1.0 +1.0

800 -1.0 +1.0

900 -1.0 +1.0

1,000 -1.0 +1.0

1.100 -1.0 +1.0

1,200 -1.0 +1.0

1,300 -1.0 +1.0

1.400 -1.0 +1.0

1.500 -1.0 +1.0

1,600 -1.0 +1.0

1,700 -1.0 +1.0

1.800 -1.0 +1.0
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2.3.10 Frequency Response

Preamplifirc F‘r[ssl\(/];;;;]cy SpcciﬁcEj]i?())]n {Min.) Mcast[lcrjcgil value Spcciﬁc?;;;)]n (Max.) Pass/ Fail
On 1,500 -1.0 +1.0
2,000 -1.0 +1.0
2,100 -1.0 +1.0
2,200 -1.0 +1.0
2,300 -1.0 +1.0
2,400 -1.0 +1.0
2,500 -1.0 +1.0
2,600 -1.0 +1.0
2,700 -2.0 +2.0
2,800 -2.0 +2.0
2,900 -2.0 +2.0
3.000 -2.0 +2.0
3,100 -2.0 +2.0
3,200 -2.0 +2.0
3.300 -2.0 +2.0
3,400 -2.0 +2.0
3.300 -2.0 +2.0
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2.5.11 Input Attenuator Switching Error

2.3.11 Input Attenuator Switching Error

Frequency: 50 MHz

Input attenualor Swilching Error Swilching Error Switching Error Pass/ Fail
setting value Specification (Min,} Measured value Specification (Max.)
5dB -0.2dB +0.2 dB
15 dB -0.2 dB +0.2 dB
204dB -0.2 dB +0.2 dB
25dB -0.2 dB +0.2 dB
30di 0.2 dB3 +0.2 dB3
35dB -0.2 dB +0.2 dB
40 di3 -(.2dB3 +0.2 dB3
45dB -0.2 dB +0.2 dB
30di3 0.2 dB3 +0.2 dB3
35dB -0.2 dB +0.2 dB
60 dB -0.2 dB +0.2 dB
65 dB -0.2 dB +0.2 dB
70 dB -0.2 dB +0.2 dB
75di3 0.2 dB3 +0.2 dB3
Frequency: 5 GHz
Input attenuator Switching Lrror Switching Lrror Switching Lrror Pass/ Fail
setting value Specification (Min,} Measured value Specification (Max.)

5dB3 -0.2.dB +0.2.dB3
15 dB -0.2 dB +0.2 dB
20dB -(.2dB3 +0.2 dB3
25dB -0.2 dB +0.2 dB
30di 0.2 dB3 +0.2 dB3
35dB -0.2 dB +0.2 dB
40 dB -0.2 dB +0.2 dB
45dB -0.2 dB +0.2 dB
50dB -0.2 dB +0.2 dB
35di3 0.2 dB3 +0.2 dB3
60 dB -0.2 dB +0.2 dB
65 di3 -0.2 dB3 +0.2 dB3
70 dB -0.2 dB +0.2 dB
75di3 0.2 dB3 +0.2 dB3
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2.3.11 Input Attenuator Switching Error

Frequency: 10 GHz

Input attenuator

Switching Error

Switching Error

Switching Error

sctting valuc Specification (Min.) Mecasurcd valuc Specitication (Max.) Pass/ Fail
5dB -0.2dB +0.2dB
15 d13 -0.24B +0.2 dB3
20dB -0.2dB +0.2 dB
25dB -0.2.dB +0.2.dB3
30dB -0.2dB +0.2 dB
35dB -0.2dB +0.2dB
40 dB -0.2dB +0.2 dB
43 dB -0.2dB +0.2 dB
50 d13 -0.2.dB +0.2.dB3
35 dB -0.2dB +0.2dB
60 dB3 -0.24B +0.2 dB3
65 dB -0.2dB +0.2 dB
70 d13 -0.2.dB +0.2.dB3
75dB -0.2dB +0.2 dB
Frequency: 17 GHz
The frequency measured by the R3671 i{s 13 GHz and lower.
Inpul‘ attenuator Sw:itchh.lg Ermlr Swilching Error Sw:i&chi]llg Error Pass/ Fail
sctting value Specification (Min.) Measured value Specification (Max.)

5dB -0.2dB +0.2 dB
15 d13 -0.2.dB +0.2.dB3
20 dB -0.2dB +0.2 dB
23dB -0.24B +0.2 dB3
30dB -0.2dB +0.2 dB
353dB -0.2dB +0.2 dB
40 dB -0.2dB +0.2 dB
45 dB -0.2dB +0.2dB
50d13 -0.24B +0.2 dB3
35dB -0.2dB +0.2 dB
60 dB3 -0.2.dB +0.2.dB3
65 dB -0.2dB +0.2 dB
70 di3 -0.24B +0.2 dB3
75dB -0.2dB +0.2 dB
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2.5.11 Input Attenuator Switching Error

Frequency: 23 GHz

The frequency measured by the R3671 is 13 GHz and lower.

Input.attenuator Sw:itchil_lg l-lrro_r Switching Error Sv\:'itchil_]g Error Pass/ Fail
selling value Specilication (Min.} Measured value Specilication (Max.)

5dB -0.2dB +0.2 dB
15dB -0.2 dB +0.2 dB
20dB -0.2 dB +0.2 dB
25dB -(0.2 d3 +0.2 4B
30dB -0.2 dB +0.2 dB
35dB -(h.2 dI3 +0.2 dBB

40 dB -0.2 dB +0.2 dB
4543 -(0.2 d3 +0.2 4B
50dB -0.2 dB +0.2 dB
55dB -0.2 dB +0.2 dB

60 dB -0.2 dB +0.2 dB

65 dB -0.2 dB +0.2 dB
70dB -(0.2 d3 +0.2 4B

75 dB -0.2 dB +0.2 dB
Frequency: 30 GHz

The frequency measured by the R3671 is 13 GHz and lower,
Input.attcnuator Sw.itchil_lg l—lrro_r Switching Frror Sw:’itchir_]g Error Pass/ Fail
selling value Specilication (Min.} Measured value Specilication (Max.)

5dB -0.2 dB +0.2 dB
15dB -0.2 dB +0.2 dB
20dB -0.2 dB +0.2 dB
25di3 -2 dI3 +0.2 d3
30dB -0.2 dB +0.2 dB
35dB -(0.2 d3 +0.2 4B

404dB -0.2 dB +0.2 dB

45dB -2 dI3 +0.2 d3

30 dB -0.2 dB +0.2 dB
55dB -0.2 dB +0.2 dB

60 dB -0.2 dB +0.2 dB

65 dB -0.2 dB +0.2 dB
70dB -(h.2 dI3 +0.2 dBB

75 dB -0.2 dB +0.2 dB
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2.3.12 Resolution Bandwidth Switching Uncertainity

2.3.12 Resolution Bandwidth Switching Uncertainity

RBW sctting Frequency span | Specitfication (Min.) | Mcasured valuc | Specification (Max.) Pass/ Fail
[11] [1Z] [dB3] [di3] [d13]
10 M 20M -1.0 +1.0
M 8M -1.0 +1.0
3IM 5M -1.0 +1.0
2M 3iM -1.0 +1.0
1M 2M -0.03 +(.03
300k 800 k -0.03 +0.03
300k 500k -0.03 +0.03
200k 300k -0.03 +0.03
100 k 200 k -0.03 +0.03
30k 8k -(1.03 +(.03
30k 50k -0.03 +0.03
20k 30k (.03 +0.03
10k 20k -0.03 +0.03

5k 8k -(L03 +0.03
3k 5k -0.03 +0.03
2k 3k -0.03 +0.03
1k 2k -0.03 +0.03
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2.3.13 Displayed Average Noise Level

2.3.13 Displayed Average Noise Level

The frequency measured by the R3671 is 13 GHz and lower.

Mode Preamplilire Frequency [Hz] T\/I:rizﬁzlriim N{Z}::ngzrl Specilication Pass/ Fail

SPA Off 100 < -96 dBm

1k <-119 dBm

10k <-129 dBm

100 k <-130 dBm

1M < -140 dBm

10Mio 1 G < -156 dBm

1Gto2G <-154 dBm

20t025G <-152 dBm

25Gto3 G < -150 dBm

3Gto3.5G < -148 dBm

35Gw735G < -146 dBm

75Gt0 154G <-146 dBm

154Glo2635G <-141 dBm

265Gte32G < -140 dBm

On 100 k < -136 dBm

M < -146 d3m

10Mto 1 G <-162 dBm

1Gto25G < -160 dBm

25G1t03G < -158 dBm

3Giw33G < -156 dBm

2.3.14 1 dB Gain Compression
Center [requency Measurement value Specilicalion Pass/ Fail

100.5 MHz2 > +4 dBm
1.5005 GHz >+7 dBm
2.4005 GHz >+7 dBm
3.0005 Gllz =>-5dBm
7.0005 GHz > -3 dBm
10,0005 Gl > -3 dBm
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2.3.15 2nd Order Harmonic Distortion

2.3.15 2nd Order Harmonic Distortion
Fundamental frequency | Harmonic frequency Mcasurement value Specification Pass/ [Fail
1.5 GHz 3.0 GHz < -60 dBc
1.8 Gllz 3.8Glz <90 dB¢
2.3.16 Third Order Intermodulation Distortion
Cenler [requency | 2-signal 3rd order harmonic distortion TOT Specilication Pass/ Fail
[MHz] |dB¢] |dBm] [dBm]
100 >+]2
300 >+16
300 >+20
1,500 >421
2,400 >+22
5,000 >+5
7,000 =45
10,000 > 48
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2.3.17

2.3.17 Image, Multiple, and Out-Of Band Responses

Image, Multiple, and Out-Of Band Responses

The frequency measured by the R3671 is 13 GHz and lower.

Cenlelt'(j[‘r}ilegjuencg.* S:ﬁ;ﬁi i?:ﬁ;j::; Measur[tzin];iljn value Spe[‘(iigfjuion Pass/ Eail
[GHZ]
2 1.9572 <-75
2 1.1572 <-75
2 10.8628 <-75
2 84314 <-75
5.5 6.3428 <-75
53 11.4214 <-75
5.5 17.3428 <-75
5.5 23.2642 <75
12 12.8428 <-75
12 5.7893 <-75
12 18.2107 <-75
12 244214 <75
24.4 25.2428 <-70
244 5.78395 <-70
244 11.9893 <-70
24.4 18.19465 <-70
28 28.8428 < =65
28 6.89465 < -65
28 13.7893 <-65
28 20.89465 < -65

2-103



R3681 Series Performance Test Guide

2.3.18 Residual Response

2.3.18

Residual Response

The frequency measured by the R3671 is 13 GHz and lower.

Frequency range Preamplilire Measurement value Specilication Pass/ Fail
1 MHz to 3.5 GHz o <-100 dBc
3.5 GHz to 32 GHz Off <-90 dBc
1 MHz to 3.5 GHy On < -105 dBe
2.3.19 Coupling Level Accuracy
Power meter Marker level Error Specilication s
Pass/ Fail
[dBm] [dBm] [dB] [dB]
+0.3
2.3.20 CCDF Dynamic Range
Sel [requency Signal power Noise power CCDF DR Specilication Pass/ Fail

[Gl17]

[d3m]

[dBm]

1

>50dB
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3. SPECIFICATIONS

SPECIFICATIONS

This chapter describes the specifications of this instrument.

The performance of this instrument is guaranteed when used under the following conditions unless noted spe-
cially.

*  The instrument is calibrated at regular calibration periods.

+  The instrument has been warmed up for 30 minutes or more after power is turned on under the speci-
fied environmental conditions.

+ Autocalibration has been performed.

The reference data is provided not to show you the guaranteed performance but to help you use this instru-
ment etficiently. The data contains the following notations:

Specifications (spec.}: Indicate the performance guaranteed by the product. The specifications are deter-
mined in consideration of possible irregularities of quality among individual
products, inaccurate measurements at the time of calibration, and performance
changes due to environmental factors.

Typical value (typ.): Indicates the average performance of the product. Possible irregularities of qual-
ity among individual products, inaccurate measurements at the time of calibra-
tion, and performance changes due to environmental factors are not considered.

Nominal value (nom.): Indicates the general performance data of the product. Performance levels of the
product are not meant,
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3.1 R3681 Performance Specifications

3.1 R3681 Performance Specifications
3.1.1 Frequencies
Item Specifications

Frequency range
Spectrum analysis mode

Modulation analysis mode
(When modulation analysis option is set)

Built-in pre-amplifier (Band 0 only)

20 Hz to 32 GHz

Frequency band Frequency band HarmoenicMixing mode (N}
20 Hz (0 3.5 GHz 0 1-
34 Gllzto 7.5 Gz 1 1-
74 GHzto 15.4 GHz 2 2-
15.2 GHz 1o 32.0 GHz 3 4-

Bands 1 to 3 use a built-in Y[G tuning pre-selector.

20 MHz to 6 GHz

Frequency band Frequency band Harmonic Mixing mode (N)

20 Mz to 3.5 Gllz 0 I-
3.5GHzto 6 GHz ™M 1-

Band 1M bypasscs (he built-in Y16 tuning pre-seleclor.

100 kHz to 3.5 GHz Gain 20 dB (typical value)

Input coupling

DC

Internal frequency reference stability
Aging rate
Temperature stability

Warm-up time {nominal value)
Reference frequency error

£5 % 1078/ day, £5 x 1077/ year

+1 % 1077 {Frequency at 25°C is used as the reference in the range
of 5 to 40°C)

£5 » 107 /minute

* (Time elapsed from the latest factory calibration x aging rate +
temperature stability)

Marker frequency counter
Accuracy
Resolution

(S/N > 50 dB)
* (Marker frequency x Frequency reference error + Residual FM)
0.01 Hz

Frequency teading accuracy

(Resolution bandwidth 1 Hz to 3 MHz)
= (Frequency reading x frequency reference error + span x span
accuracy + resolution bandwidth x 0.1 + residual FM)

Frequency stability
Residual FM

{When internal reference frequency source is used)
< (3 Hz x N p-p)/100 ms

Frequency span
Range
Accuracy

20 Hz to 32 GHz, 0 Hz (Zeto span)
* 1% (200 Hz < Span)
+ 1 x N% (20 Hz < Span < 200 Hz)
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3.1.1 Frequencies

Item

Specifications

Signal purity
{When internal reference
frequency source is used})

At a frequency of 800 MHz

Ollset 20°C 10 30°C 5°C 10 40°C
100 Hz < -87 dBe/Hz < -85 dBe/Hz
1 kHz <-110 dBc/Hz <-108 dBe/He
10kl Iz <-120 dBc/l 1z < -118 dBc/11z
10 kHz (Typical value) |<-122 dBce/Hz
100 kHe <-120 dBe/He <-120 dBe/He

100 ki [z (Typical value) | <-123 dBc/l17

1 MHz

<-140 dBe/Hz

<-140 dBe/Hz

1 MHz (Typical valuc) |<-143 dBc/He

10 Mz

<-155 dBc/11z

<-153 dBc/1 17

-110

Signal purity (Typical valug)

=115

-120

-125

ldBc/Hz]

-130

-133

-140

enenmmet 10kH2 ofl
= = = 100kHz off
IMHz off

-145

1000 2000

[MHz]

Resolution bandwidth (RBW)
Range
Accuracy

Selectivity (60 dB/ 3 dB)

I Hz to 10 MHz (1, 2. 3, 5 sequence)

3 % : Resolution bandwidth THz to 500 kHz
7 % : Resolution bandwidth 1 MHz to 3 MHz

12 % : Resolution bandwidth 5 MHz
20 % : Resolution bandwidth 10 MHz

<6:1(5:1, typ.)

Video bandwidth (VBW)
Range

1 Hzto 10 MHz (1, 2, 3, 5 sequence)
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3.1.2 Sweep

3.1.2 Sweep

Item Specifications
Sweep
Sweep time setting range
Zero span 1 s to 6000 s
Span> 0 Hz 10 ms to 2000 s
Sweep time accuracy 12%

Sweep mode

Continuous, Single

Trigger function
Trigger source

Trigger delay setting range

Free Run, Video, IF, Line
External 1 (TTL level), External 2 (0 to 5 V, resolution: 20 mV)
100nstols

Trigger source

Resolution 100 ns
Gated sweep
Gate delay Ostols
Resolution 100 ns
Gate width S0pstols
Resolution 100 ns

Free Run, IF, External 1, External 2, Link

3.1.3 Amplitude

Item

Specifications

Amplitude measurement range
Preamplifier off
Preamplifier on

+30 dBm to displayed average noise level
+20 dBm to displayed average noise level (band 0 only)

Maximum safe input level
Average continuous power
Preamplifier off
Preamplifier on
DC voltage

+30 dBm (when input attenuator = 10 dB)
+13 dBm (when input attenuator > 10 dB)
0V (Do not apply DC power to signals,)

Input attenuator range

0to 75 dB, 5 dB steps

Screen display range
Log scale

Linear scale

10 div. fixed

0.1 dB to 1 dB/div., 0.1 dB steps
1dB to 20 dB/div., 1 dB steps
10%/div. of the reference level

Scale unit

dBm, dBmV, dBpV, dBpuvemf, dBpW, W, V
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3.1.4 Amplitude Accuracy

Item Specifications
Reference level set range
Preamplifier off
Log scale -170 dBm to +60 dBm, 0.01 dB steps
Linear scale 707.1 pV to 223.6 V, approx. 1% steps
Preamplifier on
Log scale -170 dBm to +30 dBm, 0.01 dB steps
Linear scale 707.1 pV to 7.071 V, approx. 1% steps
Trace A maximum of 4
Detector mode Normal, Positive Peak, Negative Peak, Sample, RMS, Video
Average, Voltage Average

3.14 Amplitude Accuracy

Item Specifications

Calibration signal accuracy (50 MHz}

Amplitude -10 dBm
Accuracy 0.2 dB (20°C to 30°C), £0.3 dB (0°C to 40°C})
Frequency response {After autocalibration, reference frequency 50 MHz, input attenu-
Spectrum analysis mode ator 10 dB, after pre-gelector peak adjustment)
Preamp lifier off Operating temperature range
Frequency Intraband flatness
20 to 30°C 5 to 40°C

50 MHz 10 2.5 GHz <+0.4dB <+0.9dB -
2017 t0 3.5 GlIz <+1.0dB <+1.5dB -
3.5 GHz to 7.5 GHz <+1.5dB <+3.5dB <+1.5dB
7.5 GHz 1o 15.4 GHz <+2.0dB <+4.0 dB <+2.0dB
154 Gllzto 32.0GIz | <+2.5dB <+4.5dB <12.5dB

Preamplifier on

Operaling emperature range
Frequency
20 1o 30°C 510 40°C
50 M1z to 2.6 Gllz <+1.0dB <+l.5dB
100 kHz to 3.5 GHz <+2.0dB <+2.5dB
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3.1.4 Amplitude Accuracy

Item

Specifications

Input attenuator switching error

(Attenuator: 10 dB reference)

Frequency range Swilching crror

20 Hzto 8 GHz <+1.0dB (5 dB to 50 dB)
<+1.4dB (55dB 1o 73 dB)

8§ Gz to 12Gl 17 <1 1.3 dB (5 dB to 50 dB)
<1.9dB (55 dB to 75 dB)

12 GHz to 20 GHz <+1.4dB (5 dB to 50 dB)
<321 dB (55dB 1o 75 dB)

20G710265Gllz | <+1.8dB (5dB to 50 dB)
<22.7dB (55 dB to 75 dB)

265 GHz 1032 GHz | =+ 2.1dB (3 dB 1o 50 dB)
<+ 3.8dB (33 dB to 65 dB)

Scale display error

(Mixer level; -20 dBm reference, mixer level
-10 dBm to -50 dBm, temperature range 20°C to 30°C)
<+0.13 dB

Resolution bandwidth switching uncertainty

(Resolution bandwidth: 100 kHz reference, after autocalibration,
10 dB/div. or less)

<+0.05 dB (1 Hz to 3 MHz)

<+0.3 dB (5 MHz to 10 MHz)

Coupling level accuracy

(After autocalibration, signal level -10 dBm to -50 dBm, pream-
plifier off, input attenuator 10 dB, RBW 100 kHz, temperature
range 20°C to 30°C)

<+ (0.2 dB + frequency response + scale display error)
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3.1.5 Dynamic Range

3.15 Dynamic Range

Item Specifications
Displayed average noise level (Input is terminated, input attenuator; 0 dB, RBW1 Hz, VBW1
Hz, detector: Sample, average more than 20 times, average type:
Video, temperature range 20°C to 30°C.
Add 2 dB in the temperature range 5°C to 40°C.)
Spectrum analysis mode
Preamplifier off Frequency Specification ‘I'ypical value
100 Hz < -96 dBm -115 dBm
1 kHe <-11%9 dBm -130 dBm
10 kl1z <-129dBm -140 dBm
100 kHz <-130 dBm -143 dBm
1 MH« <-140 dBm -130 dBm
10 MIlz to | Gllz <-156 dBm -158 dBm
1 GHz t0 2 GHz <-154 dBm -156 dBm
2 GHz10 2.5 GHz <-152 dBm -154 dBm
25Glzto 3 Gllz <-150dBm -152 dBm
3 GHzto 3.5 GHz <-148 dBm -150 dBm
3.5GHz10 7.5 GHz <-146 dBm -149 dBm
7.5Glzt0 154 Glz <-146 dBm -149 dBm
15.4 GHz to 26.5 GHz <-141 dBm -144 dBm
26.5 GHz 10 32 GHz < -140 dBm -143 dBm
Preamplifier on
Frequency Specification ‘T'ypical value
100 kHe <-136 dBm 1535 dBm
1 Mz <-146 dBm -160 dBm
10 MHz to 1 GHz <-102 dBm -168 dBm
1 GHz10 2.5 GHz < -160 dBm -166 dBm
25Glzto 3 Gllz <-158 dBm -164 dBm
3 GHzto 3.5 GHz <-156 dBm -162 dBm
| dB gain compression {Separation: RBW x 15, 50 kHz min.)}
Input [requency Specification Typical valuc
10 MHz to 200 MHz > +2dBm +5dBm
200 MHz 10 3.5 GHz >=+7 dBm +10 dBm
3.5Glzt0 7.5 GlIz >-5dBm -2dBm
7.5GHzto 32 GHz > -3 dBm +0 dBm
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3.1.5 Dynamic Range

Item Specifications
2nd order harmonic distortion
Input frequency Specification Mixer level
10 Mllzto 1.75 Glz < -60 dB¢ -20 dBm
>1.75 GHz <-90 dBc -10 dBm
3rd order intermodulation distortion (TOI} | (Mixer level; -20 dBm, separation; 25 kHz)
Input frequency Specification Typical value
10 M1z to 200 Ml 7 >+12 dBm +16 dBm
200 MHz to 500 MHz >+16 dBm +20 dBm
300 MHz 10 1 GHz > +20 dBm +24 dBm
1 Gllzto 2 Gllz >+21 dBm +25 dBm
2GHzto 3.5 GHz >+22 dBm +26 dBm
3.5GHz 075 GHe =+5 dBm +10 dBm
7.5 Gz t0 32 Gz >+8 dBm +12 dBm
Image/multiple/out-band spurious (Spectrum analysis mode)
Frequency Specification
10 MHz 10 15.4 GHz <-70 dBc
154 Gllz to 26.5 Gllz <-65 dBc
26.5 GHz w 32.0 GHz <-60 dBe

Residual spurious {Spectrum analysis mode, no input, input terminated, input attenu-

ator: 0 dB)
Frequency Specification
Preamplifier on 1 Mllzto 3.5 Gllz <-95 dBm
I MHz to 3.5 GHz <-90 dBm
Precamplilicr ofl
35 GHz 10 32.0 GHe <-90 dBm
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3.1.6 Input and OQutput

3.1.6 Input and Output

Item

Specifications

RF input
Connector
Impedance
VSWR

K type (m), front panel
50 Q{nominal value)

Input attenuator > 10 dB, at the set frequency

<1.5:1 (<3.5 GHz) (nominal value)
<2.0:1 (>3.5 GHz) (nominal value)

Calibration signal output
Connector
Impedance
Frequency

BNC (f}, front panel
50 £2 (nominal value)
50 MHz

Probe power source
Connector
Qutput voltage

4-pin connector, front panel
+ 15V, 150 mA (nominal value)

Ist LO output

When external mixer option is used

Maximum input amplitude

Connector SMA (1), front panel
421.4 MHz IF input When external mixer option is used
Connector SMA (), front panel
I/QQ input
Connector BNC (D), front panel
Impedance 50 2 (nominal value), AC/DC coupled

1.0 Vp-p (DC component £0.5V)

External trigger input 1
Connector
Impedance
Trigger level

BNC (1), rear panel
10 kQ (nominal value), DC coupled
TTL level

External trigger input 2
Connector
Impedance
Trigger level

BNC (), rear panel
10 kQ (nominal value), DC coupled
OViosv

Trigger output
Connector
Amplitude

BNC (f}, rear panel
TTL level

Frequency reference input
Connector
Impedance
Frequency
Amplitude

BNC (f}, rear panel
50 £2 (nominal value)
5 MHz to 20 MHz

{0 dBm £5 dB

10 MHz frequency reference output
Connector
Impedance
Frequency
Amplitude

BNC (1), rear panel
50 © (nominal value)
10 MHz

0 dBm 5 dB
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3.1.7 General Specifications

Item Specifications

21.4 MHz IF output

Connector BNC (f), rear panel

Impedance 50 € (nominal value)

Frequency 21.4 MHz

Amplitude Mixer input level + 2 dB (typical value at 50 MHz)
e

Keyboard PS/2 101/106 keyboard, front panel

Mouse PS/2 mouse, front panel

USB Front panel

GP-IB [EEE-488.2 compatible, rear panel

LAN port 10Base-T, protocol used: TCP/IP, rear panel

PRINTER port Conforms to [EEE-1284-1994, rear panel

Signal for external indicator 15-pin D-SUB connector (VGA), rear panel

3.1.7 General Specifications

Item

Specifications

Operating environmental range

Ambient temperature; +5°C to +40°C
Relative humidity: 80% or less (no condensation)

Storage environmental range

Ambient temperature: -20°C to +60°C
Relative humidity: 80% or less (no condensation)

AC power input

ACT00 V to 120 V, 50 Hz/60 Hz
AC220 Vto 240V, 50 Hz/60 Hz

(automatic switching between AC 100 V and AC 200 V sources}

Power consumption

500 VA or less
Approx. 220 VA (except tor options)

External dimensions

424 mm (W) x 266 mm (H) x 530 mm (D3) (approx.)

Weight

Approx. 32 kg or less (except for options)
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3.2 R3671 Performance Specifications

3.2  R3671 Performance Specifications

3.2.1 Frequencies

[tem

Specifications

Frequency range
Spectrum analysis mode

Modulation analysis mode
(When modulation analysis option is get)

Built-in pre-amplifier (Band 0 only)

20 Hz to 13 GHz

Frequency band Frequency band HanmonicMixing mode (N)

20 He 1o 3.5 GHe 0 1-
34 Gllzto 7.5 Gllz 1 1-
7.4 GHz t0 13 GHz 2 2-

Bands 1 10 2 use a buili-in Y1G tuning pre-scleclor.

20 MHz to 6 GHz

Frequency band Frequency band Harmonic Mixing modc {N)

20 MHz to0 3.5 GHz 0 1-
1M 1-

3.5 GHz 1o 6 GHx

Band 1M bypasses the built-in ¥1G funing pre-selector.

100 kHz to 3.5 GHz Gain 20 dB (typical value}

[nput coupling

DC

Internal frequency reference stability
Aging rate
Temperature stability

Warm-up time (nominal value)
Reference frequency error

+5 % 108/ day, £5 x 1077/ year

+] % 1077 (Frequency at 25°C is used as the reference in the range
of 510 40°C)

+5 % 107 /minute

+ {Time elapsed from the latest factory calibration x aging rate +
temperature stability)

Marker frequency counter
Accuracy
Resolution

{(5/N > 50 dB)
+ (Marker frequency x Frequency reference error + Residual FM)
0.01 Hz

Frequency reading accuracy

{Resolution bandwidth 1 Hz to 3 MHz)
* (Frequency reading x frequency reference error + span x span
accuracy + resolution bandwidth x 0.1 + residual FM)

Frequency stability
Residual FM

(When internal reference frequency source is used)
<(3 Hz = N p-p)/100 ms

Frequency span
Range
Accuracy

20 Hz to 13 GHz, 0 Hz (Zero span)
* 1% (200 Hz < Span)
+ 1 x N% (20 Hz < Span < 200 Hz)
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3.2.1 Frequencies

Item

Specifications

Signal purity
(When internal reference
frequency source is used)

At a frequency of 800 MHz

Ollset 20°C 10 30°C 5°C 10 40°C
100 Hz < -87 dBe/Hz < -85 dBe/Hz
1 kHz < -110 dBe/Hz <-108 dBe/He
10 kilz <-120 dBe/1 17 <-118 dBe/l 17

10 kHz (Typical value)

< -122 dBc/Hz

100 kHe

<-120 dBe/He

<-120 dBe/He

100 kllz (Typical value) [ <-123 dB¢/lz
1 MHz < -140 dBe/Hz < -140 dBe/Hz
1 MHz (Typical value) | <-143 dB¢/Hz
10 Ml Iz < -135 dBc/l1z <-153 dBc/l17
Signal purity (Typical valua)
-110
-115 [
-120 L
T 125 |
< r encneznns ] Ok H o
= [ = = = 100kHz off
= 7130 IMHz off
-133
-140 [
r R—
-145 L ;
0 1000 2000 3000 [MHz]

Resolution bandwidth (RBW)
Range
Accuracy

Selectivity (60 dB/ 3 dB)

| Hz to 10 MHz (1, 2, 3, 5 sequence}
3 % : Resolution bandwidth 1Hz to 500 kHz
7 % : Resolution bandwidth 1 MHz to 3 MHz
12 % : Resolution bandwidth 3 MHz
20 % : Resolution bandwidth 10 MHz

<6:1(5:1, typ.)

Video bandwidth (VBW)
Range

1 Hzto 10 MHz (1, 2, 3, 5 sequence)

3-12




R3681 Series Performance Test Guide

3.2.2 Sweep

3.2.2 Sweep

Item Specifications
Sweep
Sweep time setting range
Zero span 1 s to 6000 s
Span>{) Hz 10 ms to 2000 s
Sweep time accuracy 2%

Sweep mode

Continuous, Single

Trigger function
Trigger source

Trigger delay setting range

Free Run, Video, IF, Line
External | {TTL level), External 2 (0 to 5 V, resolution: 20 mV)
100nsto1s

Trigger source

Resolution 100 ns
Gated sweep
Gate delay Ostols
Resolution 100 ns
Gate width S0ustols
Resolution 100 ns

Free Run, IF, External 1, External 2, Link

3.2.3 Amplitude

[tem

Specifications

Amplitude measurement range
Preamplifier off
Preamplifier on

+30 dBm to displayed average noise level
+20 dBm to displayed average noise level (band 0 only)

Maximum safe input level
Average continuous power
Preamplifier off
Preamplifier on
DC voltage

+30 dBm (when input attenuator = 10 dB)
+13 dBm (when input attenuator > 10 dB)
0 V (Do not apply DC power to signals.)

Input attenuator range

0to 75 dB, 5 dB steps

Screen display range
Log scale

Linear scale

10 div. fixed

0.1 dB to 1 dB/div., 0.1 dB steps
1 dB to 20 dB/div., 1 dB steps
10%/div. of the reference level

Scale unit

dBm, dBmV, dBuV, dBuvemf, dBpW, W, V
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3.2.4 Amplitude Accuracy

Item Specifications

Reference level set range
Preamplifier off

Log scale -170 dBm to +60 dBm, 0.01 dB steps
Linear scale 707.1 pV 10 223.6 V, approx. 1% steps
Preamplifier on
Log scale -170 dBm to +30 dBm, 0.01 dB steps
Linear scale 707.1 pV to 7.071 V, approx. 1% steps
Trace A maximum of 4
Detector mode Normal, Positive Peak, Negative Peak, Sample, RMS, Video

Average, Voltage Average

3.24 Amplitude Accuracy

[tem Specifications

Calibration signal accuracy (50 MHz)

Amplitude -10 dBm
Accuracy = 0.2 dB (20°C to 30°C), 0.3 dB (0°C to 40°C)
Frequency response (After autocalibration, reference frequency 50 MHz, input attenu-
Spectrum analysis mode ator 10 dB, after pre-selector peak adjustment)
Preamplitier off

Operating temperature range
Frequency Intraband flatness

20 to 30°C 5 to 40°C
50 MHz 10 2.5 GHx <+0.4dB < 0.9 dB -
20 1z t0 3.5 Gllz <+10dB <+1.5dB -
3.5GHzto 7.5 GHz <=x15dB <+3.5dB <+1.5dB
7.50GHz 0 13 GHz <+2.0dB <+4.0dB <12.0dB

Preamplitier on

Operating temperatire range
[requency
20 to 30°C 5 to 40°C
30 MHz to 2.6 GHz <+£1.0dB <+1.5dB
100 kHz 10 3.5 GHe <+2.0dB <+2.5dB
Input attenuator switching error (Attenuator: 10 dB reference)
Frequency range Swilching crror
20 Hzto 8 GHz <+1.0dB (5 dB to 50 dB)
<114 dB (55 dB to 75 dB)
§ GHz1io 12 GHz <+ 1.3dB (5 4B 10 50 dB)

<+1.9dB (55 dB 1o 75 dB)

12 GHz to 13 GHz <+1.4dB (5 dB to 50 dB)
<121 dB (55dB 1o 73 dB)
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3.2.4 Amplitude Accuracy

Item Specifications
Scale display error {Mixer level: -20 dBm reference, mixer level
-10 dBm to -50 dBm, temperature range 20°C to 30°C)
<+0.13 dB

Resolution bandwidth switching uncertainty | (Resolution bandwidth: 100 kHz reference, after autocalibration,
10 dB/div. or less)

< 10.05 dB (1 Hz to 3 MHz)

<+0.3 dB (5 MHz to 10 MHz)

Coupling level accuracy (After autocalibration, signal level -10 dBm to -50 dBm, pream-
plifier oft, input attenuator 10 dB, RBW 100 kHz, temperature
range 20°C to 30°C)

<+ (0.2 dB + frequency response + scale display error)
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3.2.5 Dynamic Range

3.2.5 Dynamic Range

Item

Specifications

Displayed average noise level

Spectrum analysis mode
Preamplifier off

Preamplifier on

(Input is terminated, input attenuator; 0 dB, RBW1 Hz, VBW

Hz, detector: Sample, average more than 20 times, average type:
Video, temperature range 20°C to 30°C.
Add 2 dB in the temperature range 5°C to 40°C.)

Frequency Specification ‘Iypical value
100 Hz < -96 dBm -115 dBm
1 kHz <-119 dBm -130 dBm
10 kI 7 <-129 dBm -140 dBm
100 kHz < -130 dBm -143 dBm
1 MHe <-140 dBm -150 dBm
10 M1z to 1 Gllz <-156 dBm -138 dBm
1GHzto 2 GHz <-154 dBm -156 dBm
2 GHz 10 2.5 GHz <-132 dBm -154 dBm
25GHzto 3Gz <-150 dBm -152 dBm
3GHzto 3.5 GHz <-148 dBm -1530 dBm
3.5GHz07.5 GHz <-146 dBm -149 dBm
7.5G1zt0 13 Gz <-146 dBm -149 dBm
Frequency Specification Typical value
100 kHz <-136 dBm 155 dBm
1 MHz < -146 dBm -160 dBm
10 Mz to 1 Gl <-162 dBm -168 dBm
1 GHzto 2.5 GHz <-160 dBm -166 dBm
2.5GHz 1o 3 GHe <-158 dBm -164 dBm
3Gzt 353Gz <-156 dBm -162 dBm

1 dB gain compression

(Separation: RBW x 1

5, 50 kHz min.)

Tnput frequency

Specification

Typical value

10 M1z to 200 M1 1z >+2dBm +5dBm
200 MHz to 3.5 GHz >+7 dBm +10 dBm
3.5GHz07.5 GHz =-5dBm -2 dBm
7.5GH7t0 13 Gz = -3 dBm +0 dBm
2nd order harmonic distortion
Input frequency Specification Mixer level
10 M1z to 1.75 Gl = < -60 dB¢ -20 dBm
>1.75 GHz < -90 dBc -10 dBm
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3.2.5 Dynamic Range

Item

Specifications

3rd order intermodulation distortion (TOT)

(Mixer level; -20 dBm, geparation; 25 kHz)

Input frequency Specitication Typical value
10 MIz to 200 Ml 7 >+12dBm +16 dBm
200 MHz to 500 MHz >+16 dBm +20 dBm
500 MHy to 1 GHz > +20 dBm +24 dBm
1 Gllzto 2 Gllz >+21 dBm +25 dBm
2 GHzto 3.5 GHz >+22 dBm +26 dBm
3.5GHz10 7.5 GHe =+5 dBm +10 dBm
7.5Gllzt0 13 Gllz >+8 dBm +12dBm

Image/multiple/out-band spurious

(Spectrum analysis mode)

Frequency

Specification

10 Mllzto 13 Gl Iz

<-70 dBc

Residual spurious

{Spectrum analysis mode, no input, input terminated, input attenu-

ator: 0 dB)
Frequency Specification
Preamplificr on 1 MHz 10 3.5 GHz <-95 dBm
I MIlz to 3.5 Gz < -G0 dBm
Preamplifier off
3.5GHzto 13 GHz < -90 dBin
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3.2.6 Input and Output

3.2.6 Input and Output

Item

Specifications

RF input
Connector
Impedance
VSWR

N type (1), front panel

50 Q(nominal value)

Input attenuator > 10 dB, at the set frequency
<1.5:1 {<3.5 GHz) (nominal value)

<2.0:1 (3.5 GHz) (nominal value)

Calibration signal output
Connector
Impedance
Frequency

BNC (1), front panel
50 € (nominal value)
50 MHz

Probe power source
Connector
Output voltage

4-pin connector, front panel
+ 13V, 130 mA (nominal value)

st LO output

When external mixer option is used

Maximum input amplitude

Connector SMA (f), front panel
421.4 MHz IF input When external mixer option is used
Connector SMA (D), front panel
I/Q input
Connector BNC (1), front panel
Impedance 50 Q (nominal value), AC/DC coupled

1.0 Vp-p (DC component £0.5V}

External trigger input |

Connector BNC (f), rear panel
Impedance 10 kQ (nominal value}, DC coupled
Trigger level TTL level
External trigger input 2
Connector BNC (f}), rear panel
Impedance 10 kQ (nominal value}, DC coupled
Trigger level O0ViosVv
Trigger output
Connector BNC (f), rear panel
Amplitude TTL level
Frequency reference input
Connector BNC (f), rear panel
Impedance 50 € (nominal value)
Frequency 5 MHz to 20 MHz
Amplitude 0 dBm =5 dB
10 MHz frequency reference output
Connector BNC (), rear panel
Impedance 50 C (nominal value)
Frequency 10 MHz
Amplitude 0 dBm £5 dB

3-18




R3681 Series Performance Test Guide

3.2.7 General Specifications

Item Specifications

21.4 MHz IF output

Connector BNC (f}, rear panel

Impedance 50 £2 (nominal value)

Frequency 21.4 MHz

Amplitude Mixer input level + 2 dB (typical value at 50 MHz)
Vo

Keyboard PS/2 1017106 keyhoard, front panel

Mouse PS/2 mouse, front panel

USB Front panel

GP-1B IEEE-488.2 compatible, rear panel

LAN port 10Base-T, protocol used: TCP/IP, rear panel

PRINTER port Conforms to IEEE-1284-1994, rear panel

Signal for external indicator 15-pin D-SUB connector (VGA), rear panel

3.2.7 General Specifications

Item

Specifications

Operating environmental range

Ambient temperature; +5°C to +40°C
Relative humidity: 80% or less (no condensation)

Storage environmental range

Ambient temperature: -20°C to +60°C
Relative humidity: 80% or less (no condensation)

AC power input

ACI100 V to 120V, 50 Hz/60 Hz
AC220V 10240V, 50 Hz/60 Hz
{automatic switching between AC 100 V and AC 200 V sources)

Power consumption

300 VA or less
Approx. 220 VA (except for options)

External dimensions

424 mm (W) x 266 mm (H) » 530 mm (D) (approx.)

Weight

Approx. 32 kg or less (except for options)
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3.3 Option

3.3 Option

« OPTION 11 Wideband demodulator

Item

Specifications

Analysis frequency range

Analysis resolution bandwidth

(CCDF RBW)

Dynamic Range {(CCDF RBW: 50 MHz)

200 MHz to 6 GHz
50 MHz

(Center frequency: 1 GHz, Reference level: +5 dBm, Input attenu-
ator: Auto, Temperature range: 20°C to 30°C, and the 1-GHz and
+5-dBm CW signal is input.)

> 50 dB

+  OPTION 22 High stability frequency reference source

Item

Specifications

Frequency reference stability
Aging rate
Temperature stability
Warm-up time (nominal value)

Frequency reference error

+3 % 107 0/day, £2 x 10°%/year
+5 % 107 (5 to 40°C, frequency at 25°C used as the reference)

+1 % 108/ 30 min ) (frequency at 25°C, 24 hours after power
15 % 10°% 60 min | ©on used as reference)

* (Time elapsed after the latest factory calibration x aging rate +
temperature stability)
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3.4 External Dimension Diagram

3.4 External Dimension Diagram
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NOTE:  This drawing shows external dimensions of this instrument.
The difference in products and options used can cause a change in the appearance of the instrament.
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





