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—— Preface ——

Thank you for purchasing the "FRA51615 FREQUENCY RESPONSE ANALYZER".
For safe and correct use of this product, please read the "Safety Precautions" section that follows

before attempting to use the instrument.

m Marks and symbols
For safe operation by the user and to prevent damage to the instrument, please give attention to the

following marks and symbols that are used in this manual.

A WARNING

This mark indicates information for preventing the possibility of death or serious
personal injury from electrical shock or other hazards or damage to the instrument
in the use or handling of this instrument.

—— A\ CAUTION

This mark indicates information for preventing the possibility of injury to the user or
damage to the instrument and the use for handling of this instrument.

m The scope of this Manual
This manual describes the FRA51615 that conform to requirements of CE Marking.
Products without CE Marking affixed, may not meet derectives for CE Marking (EMC and others).

Please confirm the CE Marking is affixed on the rear panel.
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Preface

® The manuals provided for the FRA51615 are listed below.

e Instruction manual (Operations)
This manual describes operation of the FRA51615 from the instrument’s control panel,
specifications, maintenance, and other basic matters.

e Instruction manual (Remote Control)

This manual describes remote control of the FRA51615

® The chapters of this manual are described below

If you’re using this equipment for the first time, begin reading from Chapter 1.

1. Introduction
This chapter provides a general description of the instrument, including its features,

applications, functions, and basic operating principles.

2. Preparation before use
This chapter describes important preparation that must be done before operating the
instrument.

3. Panel operations
This chapter explains the function, operating procedure, default values, and measurement
values for each part of the display screen. Read this chapter for a quick overall understanding
of the panel and its use.

4. Basic operation
This chapter explains the basic operating procedures of the FRA51615. Refer to this chapter

as you use the instrument.
5. Advanced operation

This chapter explains a wider range of operations.
6. File formats

This chapter explains the various file formats for saving data in external storage devices
(USB memory).

7. Troubleshooting
This chapter describes how to deal with error messages and cases in which you think the
instrument is malfunctioning.

8. Maintenance
This chapter explains maintenance, repacking, transportation, and performance testing
methods.

9. Specifications

This chapter describes the instrument specifications (functions and performance).

ii FRA51615
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Safety Precautions ——

For safe use of this product, give full attention to the following warnings and cautions.

The NF Corporation shall not be held liable for damages that arise from failure to observe these warnings
and cautions.

This product is a Class I device (with protective conductor terminals) that conforms to the IEC insulation

standards.

® Be sure to observe the instructions in the instruction manual.

This instruction manual contains information for the safe operation and use of this product.
Read the instructions and information before using the product.
All of the warning items contained in this instruction manual are intended to avoid risks that may lead

to serious accidents. Follow the warnings and instructions carefully.

® Be certain that the product is properly grounded.
This product uses a line filter which may cause electric shock if the product is not grounded.
To prevent electrical shock accidents, connect the product to an earth ground so that ground resistance
is 100 or less.
This product is automatically grounded by connecting a 3-pin power plug to a power outlet with a
protective ground contact.
This product does not come with an accessory 3-pin to 2-pin power adapter. If you must use your own

adapter, be sure to connect the ground line of the adapter to a suitable ground near the power outlet.

® Check the power supply voltage.

This instrument operates on the power source voltage described in "2.3 Grounding and Power
Connections".
Before plugging in the power cord, confirm that the outlet voltage conforms to the rated voltage of

this instrument.

® [f you think something is wrong, ...

If smoke or an unusual odor or sound comes from the instrument, immediately remove the power cord
from the socket and cease use of the instrument.
If any such abnormality occurs, take measures to prevent the use of the instrument until repairs have

been completed and promptly contact the NF Corporation or its authorized agent.

® Do not use this product when gas is present.

Operating the instrument in the presence of flammable gases may cause an explosion.

® Do not open the product case.
To prevent exposure to high voltages, never remove the cover of the instrument.
Only technicians certified by the NF Corporation are authorized to inspect or touch anything inside

the product case.

1ii FRA51615
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Safety Precautions

® Do not modify this product.

Never modify this product in any way. Modification might create new risks. The NF Corporation may

refuse to service an instrument that has an unauthorized modification.

® Do not expose this product to water.

Use of this product when it is wet may result in electrical shock or fire. If the instrument becomes wet,

immediately unplug the power cord and contact the NF Corporation or its authorized agent.

® If lightning occurs nearby, turn off the power switch and unplug the power cord.

A lightning strike may cause electrical shock, fire, or instrument malfunction.

® Safety-related symbols

The marks and codes defined below are used in this manual or on the instrument itself to indicate

safety information or instructions.

Al Instruction manual reference symbol
This notifies the user of a potential hazard and indicates that the user must
refer to the instruction manual.

A Electric shock danger symbol
This symbol indicates a location that presents a risk of electric shock under
specific conditions.

Warning symbol
A WARNING This contains information to avoid risks when handling the equipment that

could result in the death or serious injury of the operator.

Caution symbol
A CAUTION This contains information to avoid risks when handling the equipment that
could result in minor or moderate injury of the operator or damage to

property.

® (Other symbols
| Indicates that the "ON" position of the power switch

O Indicates the "OFF" position of the power switch
/J7 Indicates that the outer conductor of the connector is connected to the instrument
enclosure.

Indicates that the outer conductor of the connector is insulated from the instrument
enclosure.

However, safe operation of the instrument requires that the potential difference from the
grounding potential is restricted to 42 Vpk or less.

Indicates that the outer conductor of the connector is insulated from the instrument

CAT Il enclosure.

However, the potential difference from ground or from the line neutral point must be 600
V or less and restricted to MEASUREMENT CATEGORY 1I at the mains.

This product is grounded when in use, so the electrical potential of the instrument enclosure is equal to
the ground potential.

v FRA51615
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Safety Precautions

® MEASUREMENT CATEGORIES
MEASUREMENT CATEGORIES specified by IEC61010-2-030:2017 may be specified for the
measurement connectors and other connectors of this instrument based on the location on the mains
that is being measured. The relevant MEASUREMENT CATEGORIES are listed below.
MEASUREMENT CATEGORY IV (CAT IV):
Circuits connected to the source of the building's low-voltage mains installation
MEASUREMENT CATEGORY III (CAT III):
Circuits connected to the distribution part of the building's low-voltage mains installation
MEASUREMENT CATEGORY 1I (CAT II):
Circuits connected directly to utilization points of the low-voltage mains installation
No MEASUREMENT CATEGORY:

Circuits not intended to be directly connected to the mains

® Electromagnetic compatibility
This product is a CISPR 11 Group 1 Class A compliant instrument. It should not be used outside
industrial environments. Use of this product in ordinary office or residential areas may result in

electromagnetic interference with other devices.

® Disposal of this product
To protect the environment, follow the guidelines described below for the disposal of this product.
a) This device is equipped with a lithium battery. Use the services of an industrial waste disposal
contractor to dispose of such batteries.
b) The LCD backlight module that is used in this product does not contain mercury.

c¢) Use the services of an industrial waste disposal contractor for disposal of the entire product.
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1.1 Features

1.1 Features

The "FRA51615 FREQUENCY RESPONSE ANALYZER" measures the loop gain frequency
characteristics of circuits such as inverters and switching power supplies by frequency sweeping. The
instrument has a sweep oscillator that uses the synthesizer method for driving the circuit being measured,
an analyzer for measuring the response of the circuit being measured to the driving signal and obtaining
gain and phase data, and a display screen for presenting the results. In addition to measuring the loop gain
of inverters, switching power supplies, and DC-DC converters, and mechanical servo characteristics, the

instrument can also measure the gain-phase characteristics of electronic circuits.

(1) High accuracy and wide dynamic range
The internal oscillator of the instrument maintains high frequency accuracy and resolution by using the
synthesizer method. The analyzer ensures a wide dynamic range with a high-resolution A/D converter and

an automatic ranging function.

(2) Isolated input and output connectors
The two analysis inputs and oscillator outputs are independently isolated from the instrument enclosure

(600 V CAT 11/300 V CAT III).

(3) Wide frequency range (10 pHz to 15 MHz)

This instrument can measure across a 10 pHz to 15 MHz frequency range with a single sweep.

(4) Impedance measurement function
Combined with a power amplifier, or shunt resistance, etc., this instrument can measure impedance over a

much wider range of voltage/current than a normal LCR meter is capable of handling.

(5) Color LCD and touch panel
The frequency characteristic graph and measurement condition setting menu are displayed on a color LCD
that is equipped with a touch panel. Various settings and operations can be performed intuitively by

touching the screen.

(6) High-speed measurement (as fast as 0.5 ms per data point)
Frequency sweeping is performed at up to 0.5 ms per data point. This performance contributes to

shortening the Takt time.

(7) GPIB/USB/RS-232/LAN interface as standard equipment

It is possible to set measurement conditions and read measurement data with an external personal computer.
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1.2 Applications

1.2 Applications
This instrument features isolated input and output and highly-accurate measurement over a wide dynamic

range, enabling application in a variety of fields such as those listed below.

e Power electronics Loop characteristic measurement of inverters, switching power
supplies, etc.

e Contactless power supplies Frequency characteristic measurement of transmission coils and
driver amplifiers

® Servo systems Servo characteristic measurement of optical disk drives, robots,
camera lens control systems, etc.

e Electronic circuits Frequency characteristic measurement of filters, and amplifiers,
etc.
Loop characteristic measurement of DC-DC converters

e Electronic components Frequency characteristic measurement of coils, capacitors, and

other electronic components

e Audio equipment Frequency characteristic measurements of speakers, microphones,
etc.
® Vibration analysis Measurement of resonance characteristics

m Example of frequency response characteristic measurement

An example of measuring frequency response characteristics (gain-phase characteristics) for amplifiers,
filters, and other such circuits is illustrated in Figure 1-1. The setup includes the sweep oscillator (OSC),
the equipment under test (EUT), and two measurement channels (CH1 and CH2).

The gain and phase of the EUT are obtained by measuring the input voltage from CH2, measuring the
output voltage from CH1, and dividing the measured output voltage by the input voltage. By taking the
measurements while sweeping the OSC frequency, the frequency characteristic is obtained automatically

and displayed in graph form on the LCD of the instrument.

EUT

()

N

Figure 1-1  Example of gain-phase characteristic measurement
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1.2 Applications

m Example of loop gain characteristic measurement

The loop gain characteristic is obtained by injecting a perturbance signal into a negative feedback loop and
measuring the response to the perturbance signal.

The internal signal generator of the instrument is in a floating state with respect to the enclosure, so it is
possible to measure the linking characteristic without using an isolation transformer for signal injection.
The high withstand voltage isolation of up to 600 V (CAT II) enables measurement on the primary side of

inverters and switching power supplies that are connected directly to the mains.

ErrorAmp

PWM

Figure 1-2 Example of loop gain measurement

By measuring the characteristics with this instrument, it is possible to obtain the phase margin, gain margin,

and other indices that are needed to determine negative feedback loop stability.
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1.2 Applications

m Example of impedance characteristic measurement
The impedance of the DUT can be measured by using this instrument to measure the voltage (v) with CH1
and the current (i) with CH2, and calculating the impedance by taking the vector ratio of CH1 and CH2.

The current of the DUT (i) is converted to a voltage with a shunt resistance, current probe, or CT, etc., and

the voltage is input to CH2.

POWER AMPLIFIER

(OPTION)
RN v |
Z=v/i=V1/V2 x Kt
@ QEJ)T (Ker=V2/i )
V1 i l
N V2
CT

Figure 1-3 Example of impedance characteristic measurement

It is possible to measure the impedance of the DUT at high voltage or large current by amplification of the
output of the sweep oscillator with the power amplifier as needed. This instrument differs from LCR meters,
impedance analyzers, and other such devices that limit the signal level to less than 1 V in that measurement
is possible under the signal amplitude conditions actually used by the EUT, thus enabling evaluation of

materials that handle high energy levels, such as magnets and dielectrics.
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1.3 Operating principles

1.3 Operating principles

1.3.1 Basic principles

The Frequency Response Analyzer (FRA) measures the frequency transfer characteristics of the equipment
under test (EUT) with high accuracy over a wide dynamic range. It is equipped with a sweep oscillator and
two analysis input channels (CH1,CH2), and makes highly-accurate calculations of analysis frequency
component vectors (amplitude and phase) from Fourier coefficients obtained from a discrete Fourier
transform of the input signals. By measuring the EUT input signal (Vin) and output signal (Vout) with the
analysis input channels (CH1 and CH2) and calculating the vector ratio (CH1/CH2), the gain and phase at
the analysis frequency (f) of the EUT can be obtained.

EUT
Vin | Vout
|
0OSC CH2 CH1
Q
FRA51615
@ A/D A/D
Frequency
=f "
DFT DFT
V2(f) V1 (f)
|Gain(f)| = |V1(f)] = |V2(f)|
Phase(f) = ZV1(f) — ZV2(f)

Figure 1-4 Principal of frequency transfer characteristic measurement with the FRA51615

The loop characteristic measurement and impedance characteristic measurement both differ from the
gain-phase measurement only in the connections and the units of the measurement results, so the

measurement principle is the same as for the gain-phase measurement described above.

One round of measurement produces the gain and phase values at the analysis frequency (f). By measuring
the gain and phase while sweeping the oscillator and analysis frequencies, frequency characteristics such as
Bode plots can be obtained. Also, when auto-range is set, the range of the analysis module is optimized for
each frequency being measured, so the dynamic range is greatly increased for measurement of A/D

converters.
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1.3 Operating principles

1 VARV A 4

1.3.2 Block diagram

In this section, schematic block diagrams of the instrument are presented and the main functions are

explained.
< o O ' DCBIAS |
| OSC | O— 0SC O !
T £l CONTROL , OouT |
T OSC CKT SR ,
OI 10 MHz
| — ' REFIN
N S S
CH1 | O AD >3 & S| 10MHz |
S ' REF OUT
| PREAMP CKT Y Rl
| | DFT | 5
n
<C
w
CH2 O—~D < AD >3 &1 =
PREAMP CKT
ii [ AUX !
Wl L) W) | VGA |
__________ (™ P (™ |
I__:\:I_‘_IN_E__J | | USB-h |
POWER SUPPLY
Ul CPU CKT L CD
L { PANEL
BECEE
| GPIB !
REMOTE IF CKT S
{ [ LAN !
4| | RS232 |

Figure 1-5 Block diagram
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1.3 Operating principles

a) OSC CKT

This is the oscillator that generates the measurement signal for the instrument. The synthesizer uses a
digital direct synthesis method to have a setting resolution of 10 pHz in the range from 10 uHz to 15 MHz.
The synthesizer features both immediate frequency change and phase continuity. This instrument is also
equipped with a function for stopping oscillation at 0° phase and a function for changing frequency at 0°

phase, and can thus suppress effects on the equipment under test to the minimum.

b) PREAMP CKT

This is the analysis module that comprises a variable attenuator, variable-gain amplifier, and an A/D
converter. It has two input channels (CH1 and CH2). The DC component of the input signal is removed and
the signal is amplified (or attenuated) to an appropriate level before 16-bit A/D conversion.

Both channels have a maximum input voltage of 600 V and are rated for MEASUREMENT CATEGORY 11
(CAT II). (The maximum voltage for CAT III is 300 V).

The OSC output and the inputs for CH1 and CH?2 are isolated from the enclosure and the terminals are
isolated from each other with an insulation rating of 600 V CAT II or 300 V CAT III. Although it is possible
to take measurements on circuits that are connected to the primary side of the mains, it is necessary to use

the rated voltage and over-voltage category.

c) MEASURE CPU CKT

This performs OSC CKT and PREAMP CKT configuration and control. It also performs discrete Fourier
transform (DFT) processing of the digital data after A/D conversion of the signal by PREAMP CKT,
conversion to gain and phase or impedance, and various types of error correction. The error-corrected

measurement data is sent to Ul CPU CKT.

d) UICPUCKT

This module displays the measurement data received from MEASURE CPU CKT on the LCD screen in
various graph formats. It also sends measurement commands to MEASURE CPU CKT according
specifications from the front panel and remote interfaces. The USB ; connector on the front panel is used

for connection of memory devices.

e) POWER SUPPLY CKT
In addition to supplying power to the digital modules and control module, this module provides a

high-impedance isolated power supply to CH1, CH2, and OSC.
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1.3 Operating principles

f) REMOTE IF CKT

This module performs communication with external controllers for the output of various types of settings
and measurement data. It converts between the communication protocols of the GPIB, USB, RS-232, and
LAN general interfaces and the internal communication protocol of Ul CPU CKT. The USB ¢ connector is

located on the rear panel and is used for connection to a personal computer that can serve as a controller for

this instrument.
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2.1 Inspection

2.1 Inspection

m Safety check

Before using this product, read the "Safety Precautions" section at the beginning of this manual and
perform the safety checks described there.

Before connecting the instrument to a power supply, read "2.3 Grounding and power connections"
and perform all safety checks fully.

m Packing check
First check for any damage that may have occurred during transportation.

After unpacking the equipment, refer to "Table 2-1 Packing list" and confirm that all items are present

in the quantities listed.

Table 2-1 Packing list

4 N
IVLALEL UL« ++ ++ +# +# +# + e+ e e m e meeeeemeaeee e e e e ae et e e e e e e e et et et et e e et e e e e e e e enananananas 1
Accessories

Instruction Manual (OPEIAtioN) ««««+««+«+xxreeeeeesssesummmiiiiiiieaaaae i 1
Instruction Manual (FEMOtE COMLIOL) «+«««««xxxxrrreererrrrmmmnnnnnteaeeetreiiiiiinnes 1
Power cord set (2 m, With three-pin plug)-«««««««--+-+svvvrrrreereaeanniniiiiiee 1
Signal cables (BNC-BNC, 509, 1m, 600V CAT IT )---+ceeeeeeeermmmmmiminiiiaaannnns 3
Calibration cables (BNC-BNC, 50€2, 20 CIM)-+++++++essseeesereeeaaaaaaaaaaaaaaaaaanens 2

N BNC adapter (600V CATIL) -+ eeeeeeeeeeeeeeeaeaaaaieaeee e 1 D

* The included signal cable is the same product as the "PC-002-3347 High withstand voltage BNC
cable" (optional).

* The included BNC adapter is the same product as the "PC-001-4503 High withstand voltage BNC
adapter (T-branch)" (optional).

* The included calibration cable is the same product as the "PA-001-3059 HIGH WITHSTAND
VOLTAGE BNC CABLE SET (20 cm, 2 CABLES)" (optional).

* Impedance measurement cannot be performed with this instrument alone. The optional accessories

listed below may be required. For more information, contact NF Corporation or its authorized agent.

m Optional accessories
PC-002-3347 High withstand voltage BNC cable
A high withstand voltage BNC cable (1m) that can be used for 600 V CAT II or 300 V CAT III.
PA-001-3059 HIGH WITHSTAND VOLTAGE BNC CABLE SET (20 cm, 2 CABLES)

A two-cable set of high withstand voltage BNC cables (20 cm) that can be used for 600 V CAT II or
300 V CAT III.
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2.1 Inspection

PC-001-4503 High withstand voltage BNC adapter (T-branch)
A high withstand voltage BNC adapter that can be used for 600 V CAT II or 300 V CAT IIL
PA-001-0419 High withstand voltage clip cable set (3 per set)
A high withstand voltage clip cable (1m) that can be used for 600 V CAT II or 300 V CAT IIL
PA-001-0421 High withstand voltage alligator clip cable set (large) (3 per set)
A set of three high withstand voltage alligator clip cables (1m) that can be used for 600 V CAT Il
or 300 V CAT III.
PC-007-0364 High withstand voltage extension BNC cable
A high withstand voltage BNC extension cable (1 m) that can be used for 600 V CAT II or 300 V
CAT III.
PA-001-3058 HIGH WITHSTAND VOLTAGE BNC EXTENSION CABLE SET (15 cm, 3 CABLES)
A set of three high withstand voltage BNC extension cables (15 cm) that can be used for 600 V
CAT Il or 300 V CAT IIL

The following optional accessories have restrictions concerning the circuits for which safe measurement
as possible when used together with this instrument.
PA-001-0420 High withstand voltage alligator clip cable set (small) (3 per set)
A set of three high withstand voltage small alligator clip cables (1m) that can be used for 300 V
CAT Il or less.

The following optional accessories are restricted to circuits that have no MEASUREMENT CATEGORY
and 42 Vpk or less for safe measurement when used together with this instrument.
5055 SIGNAL INJECTOR / PROBE
A probe for servo loop measurements of circuits (limit to 11 V) that have low stray capacitance.
PA-001-0368 IMPEDANCE MEASUREMENT ADAPTER
An adapter for use in measuring the impedance of electronic components, etc.
To protect the BNC connector of the instrument, use of the "PA-001-3058 HIGH WITHSTAND
VOLTAGE BNC EXTENSION CABLES SET (15 cm, 3 CABLES SET)" for connection is
recommended.
PA-001-0369 LOOP GAIN MEASUREMENT ADAPTER
An adapter that simplifies wiring connections for servo loop measurements.
To protect the BNC connector of the instrument, use of the "PA-001-3058 HIGH WITHSTAND
VOLTAGE BNC EXTENSION CABLES SET (15 cm, 3 CABLES SET)" for connection is
recommended.
PA-001-1838 TEST FIXTURE ADAPTER (1 ohm)
PA-001-1839 TEST FIXTURE ADAPTER (100 ohm)
An adapter for connecting to various LCR meter test fixtures for measuring the impedance of
electronic components.

PA-001-0422 Alligator clip cable set (3 per set)
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2.1 Inspection

The options listed below have an isolation withstand voltage or maximum measurement voltage as 42 Vpk
or more, but they do not have a measurement category and so cannot be used for measuring circuits that are
directly connected to the main power supply.
PA-001-0370 SHUNT RESISTOR
An shunt resistor (1 ohm). Maximum current 1A, Isolation withstand voltage of 250 Vrms, no
measurement category.
PA-001-1840 HI-POWER IMPEDANCE MEASUREMENT ADAPTER (1 ohm)
PA-001-1841 HI-POWER IMPEDANCE MEASUREMENT ADAPTER (100 ohm)

An adapter for measuring the impedance of a sample at up to 250 Vrms using a power amplifier.

No isolation.

For more information refer to the respective product manuals.

PA-001-3036 RACK MOUNT KIT (EIA)
This is the kit for mounting the instrument on an EIA standard rack.
PA-001-3037 RACK MOUNT KIT (JIS)

This is the kit for mounting the instrument on a JIS standard rack.

B Thermal printer

A hard copy of what is displayed on the LCD screen of the instrument can be printed out by connecting a

thermal printer to the USB port on the front panel of the instrument.

Manufacturer Seiko Instruments Inc.
Product name Thermal printer
Model DPU-S445-00B-E

Only the printer described above can be used.

The NF Corporation does not handle this product. For more information, please refer to the product

instruction manual.

A WARNING

There are locations of high-voltage inside this product. Do not remove the cover of
this instrument.

The interior of this instrument should not be inspected by anyone other than service
technicians who are trained to avoid hazards.
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2.2 Installation

2.2 Installation

2.2.1 General cautions

—— A\ cAuUTION

Attention should be given to the following items to reduce the possibility of damage to
this instrument.

- The instrument has a fan for forced-air cooling. If you notice that the fan is not
moving, immediately disconnect the instrument from the power source and contact
the NF Corporation or its authorized agent. Continued use of the instrument while
the fan is stopped may increase damage to the instrument and make repair difficult.

- The instrument has air intake and exhaust vents on the sides, rear, and bottom. Do
not cover the air vents.

- Do not use this instrument while it is positioned such that it is resting on a surface
with a side or the rear facing down. Doing so creates the risk of the instrument
tipping over. The instrument must be placed on a level surface such as a desk with
the bottom side facing down and with all four feet attached when in use.

2.2.2 Installation environment

Place this instrument in a location that satisfies the following conditions.
Operation: +5 to +40°C, 5 to 85 %RH (absolute humidity 1 to 25 g/m’, no condensation)
Storage: -10 to + 50°C, 5 to 95 %RH (absolute humidity 1 to 29 g/m’, no condensation)
Place the instrument in a location of altitude 2000 m or less.
Avoid using the instrument in environments where there is strong radio-frequency
electromagnetic radiation. Using the instrument in such environments may result in

temporary fluctuations in measurement results.

—— A\ cAuTION

Avoid installation in the following locations.

- Where there is flammable gas
There is a risk of explosion. Never install or use it in such a location.

- Qutdoors, where exposed to direct sunlight, or near fire or a heat source
The performance may not be satisfied, or a failure may occur.

- Where there are corrosive gases and vapors, a lot of dust and particles, salty air
and oily smoke, and metal powder, etc.

- Where there is a lot of vibration
Malfunction or a failure may occur.

- Near an electromagnetic field source, high-voltage equipment, power line, or pulse
noise source
Malfunction or a failure may occur.

Signal cables should be placed away from the power cords and other components of this instrument and

9-5 FRA51615

www.valuetronics.com



2.2 Installation
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other equipment that may produce inductive noise. Failure to do so may result in instrument malfunction or
measurement error.
To ensure accurate measurement, calibrate the instrument after a warm-up period of at least 30 minutes

before use.

2.2.3 Rack mounting

This instrument can be installed in a 19-inch IEC rack or EIA standard rack, or a JIS standard rack by using
the appropriate optional rack mounting kit. Rack mounting kits are available for millimeter racks (JIS) and
inch-racks (EIA).

First, assemble the rack mounting kit as shown in "Figure 2-1 Rack mounting assembly diagram (JIS)"
or "Figure 2-2 Rack mounting assembly diagram (EIA)" and then install the instrument in the rack.

A WARNING

When mounting unit in the rack, be sure to use a rack rail or other means and
support the instrument while working. Failure to do so, may result in injury to yourself
or damage to the instrument from falling.

—— A\ cauTiON

Make sure that there are sufficient air vents in the rack or that a cooling fan is
installed.

The instrument has air vents on both sides and in the rear.

Make sure that there is at least 20 mm of distance between the sides of the
instrument and the inner walls of the rack.

There is an air exhaust vent on the rear panel.

Make sure that there is at least 50 mm between the rear of the instrument and the
inner wall of the rack.

If the ambient temperature exceeds the specification or if the air exhaust vent is
blocked, the performance of the instrument may decrease or the instrument may be
damaged.
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2.3 Grounding and power connections

2.3  Grounding and power connections

m The instrument must be grounded.

A WARNING

This instrument uses line filters and there is risk of electrical shock if the instrument

is not grounded.
To prevent electrical shock, connect it to an earth ground so that ground resistance is

100 Q or less.

This instrument is automatically grounded when the provided power cord with a three-terminal plug is

inserted into three-terminal ground-protected outlet.

m Power supply specifications
Power supply voltage range : 100 VAC to 230 VAC £10%, not to exceed 250 V

Frequency :50 Hz / 60 Hz £2Hz
Power consumption : 100 VA, maximum
Overvoltage category 10

m Connecting the power supply
1) Confirm that the voltage of the mains to which the instrument is connected is within the specified
voltage range of the instrument.
2) Set the power switch that is on the rear panel to the off position.
3) Insert the power cord into the power inlet that is on the rear panel of the instrument.
4) Plug the power cord into a ground-protected power outlet.
5) Set the power switch to the on position and keep the power switch on during normal operation of the

instrument.

—— A\ cauTiOoN

The power cord set that comes with the instrument is intended for use only with this

instrument.
The power cord set should not be used with any other product or for any other

purpose.
When connecting the instrument to the mains, be sure to use only the power cord

that is provided with the instrument.

If the power to the instrument is turned off, wait at least one minute before turning it back on again.
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2.3 Grounding and power connections

m In an emergency, the power cord can be used to disconnect the instrument from the mains.

A WARNING

Confirm that there is sufficient space around the power inlet of the instrument to
ensure that the power cord can be removed easily. Alternatively, plug the power cord
into a power outlet that is easily accessible and has sufficient space around it to
allow easy removal of the power plug.

If smoke or an unusual odor or sound is emitted from the instrument, immediately
unplug the power cord and do not use the instrument again until it has been repaired.
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2.4 Quick operation check

2.4  Quick operation check

If the instrument has not been used for a long time after purchase, you should check instrument operation
by the procedure described below. Prepare the two calibration cables and the BNC adapter that are supplied
with the instrument.

For a description of the labels and operation of the keys and screen displays, etc., please refer to "3.1

Function and use of each part of the panels" and "3.3 Operation screens".

1. After connecting the instrument to the power supply, press the standby switch on the front panel and then

wait until the system check ends normally.

About the appearance of the display after the power has been turned on
— "4.1 Display and operation for powering up".
2. Initialize the settings.
Press the key two times and then tap on [Other] on the second page of the top menu. Select
[Other] - [RESET] and then press the key. When the confirmation message is displayed, tap
on the [YES] button.
3. Plug the provided BNC adapter into the OUTPUT OSC connector. Plug the provided calibration cables
into the BNC adapter and connect them to INPUT CH1 and INPUT CH2 as shown in the following

diagram. OUTPUT INPUT
0SC CH1 CH2

BNC adapter Calibration cables

4. Run the calibration (self-measurement for error correction).
Tap on [Calib.] on the second page of the top menu. Select [Calibration] - [CALIBRATION] and then
press the key. When the cable connection confirmation message is displayed, tap on the [OK]
button and then wait until the calibration is completed.
For information on calibration — "5.9.1 Calibration".
5. Turn the oscillator output on.
On the front panel, press the ON key to turn on the oscillator output.
The AC lamp and DC lamp to the right of the ON key both light up.
6. Perform a sweep measurement to confirm that correct measurement is possible.
On the front panel, press the MEASURE START key to perform an up-sweep measurement.
When the measurement is finished, a graph display of the gain and phase is presented. The normal values

are 0 dB £0.05 dB for the gain and 0 deg £3.0 deg for the phase.

This concludes the simple operation check.
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2.5 Calibration

2.5 Calibration

The instrument performance test described in "8.5 Performance test" should be performed. Although the
testing interval depends on how often the instrument is used and the conditions under which it is used, the
test should be performed at least once a year. When the instrument is used for important measurements or

tests, i