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 i FRA 51602 

──── Preface ──── 

 

Thank you for purchasing the "FRA 51602 GAIN-PHASE ANALYZER". 

For safe and correct use of this product, please read the "Safety Precautions" section that follows 

before attempting to use the instrument.  

 

■ 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.  
 

 
 ！  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.  

 
 

 ！  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. 

 

■ The scope of this Manual 

This manual describes the FRA 51602 that conform to requirements of CE Marking. 

Products without CE Marking affixed, may not meet directives for CE Marking (EMC and others). 

Please confirm the CE Marking is affixed on the rear panel. 
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The manuals provided for the FRA 51602 are listed below. 
 

●  Instruction manual (Operations) 

This manual describes operation of the FRA 51602 from the instrument’s control panel, 

specifications, maintenance, and other basic matters. 
 

●  Instruction manual (Remote Control) 

This manual describes remote control of the FRA 51602 

 

⚫ 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 FRA 51602. 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).  
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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.   
 

⚫ 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. 
 

⚫ If 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.  
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⚫ 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. 
 

 ！  
Instruction manual reference symbol 

This notifies the user of a potential hazard and indicates that the user must 

refer to the instruction manual. 

 

 
Electric shock danger symbol 

This symbol indicates a location that presents a risk of electric shock under 

specific conditions. 

 
 

 

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

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

  

 

Caution symbol 
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 

 
Indicates the "OFF" position of the power switch 

 
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 

enclosure. 

However, the potential difference from ground or from the line neutral point must be 600 

V or less and restricted to MEASUREMENT CATEGORY II at the mains.  

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

the ground potential. 

 

⚫ MEASUREMENT CATEGORIES 

 ！  CAUTION 

 ！  WARNING 

600V 
CAT II 

42Vpk 
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MEASUREMENT CATEGORIES specified by IEC61010-2-030 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 II (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 

The "FRA 51602 GAIN-PHASE 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 II/300 V CAT III). 

 

(3) Wide frequency range (10 µHz to 2 MHz)  

This instrument can measure across a 10 µHz to 2 MHz frequency range with a single sweep. 

   

(4) 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.  

 

(5) 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. 

 

(6) 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 

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.  

 

 ● Power electronics Loop characteristic measurement of inverters, switching power 

supplies, etc. 

 ● 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. 

 ● Electronic circuits Frequency characteristic measurement of filters, and amplifiers, 

etc. 

 Loop characteristic measurement of DC-DC converters 

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

other electronic components 

 ● Audio equipment Frequency characteristic measurements of speakers, microphones, 

etc. 

 ● Vibration analysis Measurement of resonance characteristics 

 

■ Example of gain-phase 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. 

 

 

 

 

 

 

Figure 1-1 Example of gain-phase characteristic measurement 

 

EUT 

CH1 CH2 OSC 
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■ 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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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■ 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. An impedance of 1 ohm is represented as a gain factor of 1 (0 dB). 

 

 

 

 

 

 

 

 

 

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 

1.3.1 Basic principles 

This instrument 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-4 Principal of frequency transfer characteristic measurement with the FRA 51602 

 

The loop characteristic measurement and impedance characteristic measurement both differ from the 

frequency response measurement only in the connections and the units of the measurement results, so the 

measurement principle is the same as for the frequency response 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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1.3.2 Block diagram 

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

explained.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-5 Block diagram 
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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 µHz in the range from 10 µHz 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 II 

(CAT II). (The maximum voltage for CAT III is 300 V). 

 

The OSC output and the inputs for CH1 and CH2 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, and various types of error correction. The error-corrected measurement data 

is sent to UI CPU CKT. 

 

d)  UI CPU CKT 

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-h 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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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 UI CPU CKT. The USB-f 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 Checking before use 

■ 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.  

 

■ 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 

 

 

* 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). 

 

■ 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. 

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 III. 

Main unit ························································································· 1 

Accessories 

 Instruction Manual (operation) ···························································· 1 

 Instruction Manual (remote control) ······················································ 1 

 Power cord set (2 m, with three-pin plug) ················································ 1 

 Signal cables (BNC-BNC, 50Ω, 1m, 600V CATⅡ) ···································· 3 

 Calibration cables (BNC-BNC, 50Ω, 20 cm) ············································ 2 

 BNC adapter (600V CAT II) ······························································· 1 
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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 III. 

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 II 

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 II or 300 V CAT III. 

 

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 II 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-001-0369 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-001-0422 Alligator clip cable set (3 per set) 

 

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. 
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■ 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. 

 

 
 

 ！  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 

2.2.1 General cautions 

 
 ！  CAUTION 

  

  

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
3
, no condensation) 

Storage: -10 to + 50°C, 5 to 95 %RH (absolute humidity 1 to 29 g/m
3
, 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. 
 

 ！  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. 

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

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.  

 
 

 ！  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.  

 
 

 ！  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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Figure 2-1 Rack mounting kit assembly diagram (JIS) 
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Figure 2-2 Rack mounting kit assembly diagram (EIA) 
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Figure 2-3 Rack mounting kit dimensions (JIS) 
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Figure 2-4 Rack mounting kit dimensions (EIA) 
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2.3  Grounding and power connections 

■ The instrument must be grounded. 

 
 

 ！  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 Ω 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. 

 

■ 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 : II 

 

■ 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. 

 
 

 ！  CAUTION 
 

  

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

 
 

 ！  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.  

 

 

 

 

 

 

 

 



2.4 Quick operation check 

 

 2-13 FRA 51602 

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 MENU key two times and then tap on [Other] on the second page of the top menu. Select 

【Other】- [RESET] and then press the ENTER 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. 

 

 

 

 

 

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 ENTER 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 AC/DC key to turn on the oscillator output.  

 The AC lamp and DC lamp to the right of the ON AC/DC key both light up. 

6. Perform a sweep measurement to confirm that correct measurement is possible. 

 On the front panel, press the MEASURE START UP 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.  

OUTPUT 
OSC 

INPUT 
CH1   CH2 

BNC adapter Calibration cables 
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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, it is recommended that the performance test be performed immediately before use.  

 

If the instrument fails to satisfy the specifications in the performance test, the NF Corporation will make 

adjustments or calibrate the instrument to restore performance. If calibration or adjustment is necessary, 

please contact the NF Corporation or its authorized agent. Please understand that there is a charge for 

calibration and adjustment. 
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3.1 Function and use of each part of the panels 

The names and functions of each part of the front panel and rear panel and how each is used are described 

in the section.  

 

3.1.1 Front panel  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-1 Front panel 
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3.1.2 Rear panel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-2 Rear panel 
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3.1.3 Display screen and keys 

This instrument is operated by using the keys and LCD touch screen on the front panel. Some operations 

can be performed either way. All of the input devices are always available for use, so they can be used 

together to complete single operations. For example when entering numerical values, it is possible to use 

the LCD touch screen to enter the first digits of the number and then complete the entry by using the keys 

on the front panel. 

This instrument uses a graphical user interface (GUI). Settings and operations can be performed by opening 

menus and tapping on the functions that are displayed on the screen. Functions can also be invoked by 

tapping on the LCD screen button controls.  

 

Hardware Key Title 

Indicates a key with this name or symol printed on the key top. Keys that do not have printed labels are 

identified by the name that appears directly above them on the panel. 

A cursor key indicates the direction by its shape and the title is not printed on it. 

 

Hardware Key Title / Secondary Function Name 

Indicates a key that has secondary function printed around the key, in addition to the main function printed 

on the key top. In this manual, the notation "/secondary function name" is appended to a description to 

indicate that the secondary function is to be executed. When the main function is to be executed, the 

notation "/secondary function name" is not appended.  

 

Lamp Title  

Indicate the name of the nearest key or the lamp that displays a title when it is lit.  

 

【Dialog Title】 

Indicates the GUI dialog box (window) that is displayed on the LCD screen. 

 

[Button Title] 

Indicates GUI button that is displayed on the LCD screen. Input is performed by tapping the button on the 

screen.  
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3.1.4 Front panel keys 

● Menu operation keys and knob 

  

• MENU : This displays the top menu on the LCD. The top menu has two pages. Each time the 

key is pressed moves to the next display in the continuous sequence of Page 1/2 

→Page 2/2 → (top menu clear) → Page 1/2 →… . For more information, refer to  

"■ Top menu" in "3.3.1 Menu operation". 

• ENTER : If pressed when a menu item is selected, the selected item is put into the editing state. 

If pressed while in the editing state, the editing result is set. 

• CANCEL / ESC : If pressed, the editing operation (changing of the setting) is canceled and the setting is 

returned to the value before editing. 

• Up/down/left/right keys : The left and right keys are used for navigating hierarchical menus or for 

moving the cursor between numerical values or between characters in a text string 

during editing. The up and down keys are used for moving between menus and 

increasing or decreasing numerical or text values during editing.  

• BASIC SETUP : If pressed, a shortcut menu is displayed for quick access to items that are frequently 

changed. 

• Knob : This is turned to move between menus or to increase or decrease the values of 

numbers or text during editing. It is also used for moving markers when markers are 

displayed on a measured value graph. 

 

● Marker operation keys 

The two types of markers used for reading data trace values displayed on a graph are main markers and 

delta markers. Each type of marker can be set to display or hide by using [MARKER] on the【Marker】 

dialog box. 

The two types of data traces referred to by markers are measurement data (MEAS DATA TRACE) and 

reference data (REF DATA TRACE). Data traces can be displayed or hidden by using the [DISPLAY 

TRACE] on the【Graph】dialog.  

You can switch the selection between the currently displayed markers and the data trace indicated by the 

markers by using the keys shown below. Markers and data traces that are not being displayed cannot be 

selected. 
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• ACTIVE : If pressed, the data trace that is indicated by the markers is switched.  

When the ⊿SET  lamp is not lit, each time this button is pressed, the data trace 

indicated by the main marker is toggled between the measurement data trace and the 

reference data trace.  

When the ⊿SET  lamp is lit, each time this button is pressed, the data trace indicated 

by the delta marker is toggled between the measurement data trace and the reference 

data trace.  

• ⊿SET : If pressed, the marker that is operative is switched. Each time the button is pressed 

toggles the ⊿SET  lamp on and off.  

If the knob is turned while the ⊿SET  lamp is not lit, the main marker and the delta 

marker move together on the x axis, maintaining a constant distance between them.  

If the knob is turned while the ⊿SET  lamp is lit, the delta marker moves, but the 

position of the main marker does not change.  

The reading value of the marker depends on whether or not the ⊿SET  lamp is lit. 

 ⊿SET  lamp is not lit : The main marker value is displayed.  

 ⊿SET  lamp is lit : The difference between the main marker in the delta marker is displayed.  

 

● SCREEN COPY key 

  

 

• SCREEN COPY:This outputs an image of the current LCD screen. 

 If a USB memory device has been inserted into the USB port of the front panel, image 

data for the current screen is output to the USB device as a file in bitmap format 

(.bmp). If the specified printer is connected, the screen image is printed. For 

information on the printer, refer to section "5.14.7 Printer".  
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● Measurement controls 

  

• DOWN UP : Pressing either of these buttons begins a sweep measurement. DOWN indicates that the 

sweep direction is from the upper limit of the sweep frequency to the lower limit; UP 

indicates that the sweep direction is from the lower limit to the upper limit. 

• SPOT : Pressing this button begins a spot measurement at the frequency that is currently set. 

• STOP : Pressing this button stops a sweep or spot measurement.  

• REPEAT : Pressing this button toggles the REPEAT  lamp that is above the key on and off. 

 If a sweep or spot measurement is started while the REPEAT  lamp is lit, the measurement 

is repeated. Spot measurements are repeated at the same frequency and sweep 

measurements are repeated by repeating the sweep after the sweep ends. Pressing the 

STOP key ends the measurements. 

 If a spot measurement is begun while the REPEAT  lamp is not lit, the measurement is 

performed one time at the current frequency. If a sweep measurement is begun, the sweep 

is made one time. 

 

● Oscillator controls 

  

• AC/DC OFF : Turns the output voltages off. Neither the AC  lamp or the DC  lamp is lit. 

• AC OFF : Turns only the AC output voltage off. Only the AC  lamp is not lit. 

• AC/DC ON : Turns the output voltages on. Both the AC  lamp and the DC  lamp are lit. 

 When the setting is changed, the actual output voltages do not change until this key is 

pressed, even if the AC  lamp and DC  lamp are lit. 

 

● Local key 

  

Pressing this key changes the panel control mode from remote state to local state. However, if remote 

with lockout state is in effect (GPIB and USBTMC only), this key is disabled.  
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● ENTRY (keypad) 

  

This is a set of keys for entering parameter settings.  

• 0 to 9 ．  –  : These are used to input numerical values 

• EXP  : These are used to input numerical values in exponent format. 

• BS  : Backspace key 

 Pressing this key when entering values deletes the numerical character that is to the 

left of the cursor. After deletion, the string of characters that is to the right of the 

cursor shifts one character to the left. 

• < >  : Keys for moving the cursor position to the left or right 

• ENTER : Pressing this key after entering the numerical value sets that value. The current setting 

is maintained until this key is pressed. 

• CANCEL : Pressing this key cancels the input that is in progress and returns the setting to the 

previous value.  

 

● LCD touch panel 

The LCD panel of this instrument is equipped with a touch panel. You can select and set instrument 

functions and measurement parameters by touching the screen. The touch panel uses a resistive film, so 

you can use a nonconductive stylus pen or a gloved finger tip to operate it. 

The surface of the touch panel is easily scratched, so do not use hard or sharp objects to operate it. 

 



3.2 Input and output connectors 

 

 3-9 FRA 51602 

3.2 Input and output connectors 

■ Analyzer input connectors (CH1 and CH2) 

The input and output channels of the instrument analysis module (CH1 and CH2) are each electrically 

isolated from the instrument enclosure. The oscillator output (OSC) is also isolated.  

Maximum input voltage : 600 V CAT II or 300 V CAT III (BNC signal to BNC ground) 

Input impedance  : 1 M Ω ±2%, 20 pF ±5 pF in parallel 

Isolation voltage  : 600 V CAT II or 300 V CAT III (BNC ground to enclosure) 

Connector  : Front panel, insulated BNC connector 

 

 

 

 

 

 

 

 

 

 

 

The isolation of the input connectors and the enclosure is maintained even when the power is turned off. 

 

 

 

 

 

 

 

Figure 3-3 Isolation rating of the analyzer input connectors 

 

 
 ！  WARNING 

 

  

Do not connect this instrument to circuits that exceed MEASUREMENT CATEGORY 

II/600 V or MEASUREMENT CATEGORY III/300 V. Doing so may result in insulation 

breakdown and risk of electrical shock. This instrument may also be damaged by 

connection to circuits that exceed the specifications. 

 

 

1 MΩ 

CH1 

 1 

ATT 

1 MΩ 

CH2 

 2 

ATT 

Enclosure 

CH1 

600 V CATⅡ 

300 V CATⅢ 

600 V CATⅡ 

300 V CATⅢ 

600 V CATⅡ 

300 V CATⅢ 

CH2 

600 V CATⅡ 

300 V CATⅢ 

600 V CATⅡ 

300 V CATⅢ 

600 V CATⅡ 

300 V CATⅢ 



3.2 Input and output connectors 

 

 3-10 FRA 51602 

Using a BNC connector that has exposed metal parts rather than the insulated BNC cable that is provided 

with this instrument may expose the user to high voltages and the risk of electrical shock. The coaxial 

BNC cable that is provided with this instrument is designed for safety. When dealing with dangerously 

high voltages that exceed 30 Vrms or 42Vpk, be certain to use the provided cable. 

 

The maximum isolation voltage is restricted according to the frequency as described below. Applying 

high voltages at high frequencies may result in a large AC current flowing in floating capacitance within 

the instrument, creating a risk of damage to the equipment. Be certain to use the instrument at voltages 

below the rated isolation voltage.  

 

○ Maximum isolation voltage by frequency 

Below 45 Hz : 600 Vpk (AC + DC) 

45 Hz to 100 kHz : 600 Vrms 

100 kHz to 2 MHz : 600 Vrms (AC) × 100 ÷ F, where F is frequency in kHz 

For frequencies of 45 Hz or higher, the RMS voltage including DC is 600 Vrms or less and the peak 

voltage is 849 Vpk or less. 
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Figure 3-4 Isolation withstand voltage of the analysis module input connectors by frequency 

This rating is for when there is no transient overvoltage. For measurements in mains circuits where 

transient overvoltages can occur, use the MEASUREMENT CATEGORY specifications described 

previously.  
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 ！  WARNING 

 

  

 Do not apply voltages that exceed the rated isolation voltage. Doing so may result in 

insulation breakdown and risk of electrical shock. Damage to the instrument may also 

result. 

 

The maximum input voltage is restricted according to the frequency as described below. Applying high 

voltages at high frequencies may result in a large AC current flowing in floating capacitance within the 

instrument, creating a risk of damage to the equipment. Be certain to use the instrument at voltages below 

the rated isolation voltage. 

 

○ Maximum input voltage by frequency 

Below 45 Hz : 600 Vpk (AC+DC) 

45 Hz to 100 kHz : 600 Vrms 

100 kHz to 2 MHz : 600 Vrms (AC) × 100 ÷ F, where F is frequency in kHz 

For frequencies of 45 Hz or higher, the RMS voltage including DC is 600 Vrms or less and the peak 

voltage is 849 Vpk or less. 

Frequency vs Maximum Input Voltage (CH1,CH2)
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Figure 3-5 Maximum input voltage of the analysis module input connectors by frequency 

 

This rating is for when there is no transient overvoltage. For measurements in commercial mains circuits 

were entrancing over voltages can occur, use the MEASUREMENT CATEGORY specifications 

described previously. 
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 ！  WARNING 

 

  

Do not apply voltages that exceed the rated isolation voltage. Doing so may result in 

insulation breakdown and risk of electrical shock. Damage to the instrument may also 

result. 

 

■ Oscillator output connector (OSC) 

The oscillator output (OSC) is electrically isolated from the instrument enclosure. The analyzer inputs 

(CH1 and CH2) are also both isolated. 

 Maximum output voltage : ±10 V (AC + DC) 

 Maximum output current : ±100 mA 

 Output impedance: : 50 Ω ±2% 

 Isolation voltage : 600 V CAT II or 300 V CAT III (BNC ground to enclosure) 

 Connectors : Front panel, insulated BNC connector 

 

 

 

 

 

 

Figure 3-6 Isolation rating of the oscillator output connector 

 

 
 ！  WARNING 

 

  

Do not connect the instrument to circuits that exceed MEASUREMENT CATEGORY 

II/600 V or MEASUREMENT CATEGORY III/300 V. Doing so may result in insulation 

breakdown and risk of electrical shock or damage to the equipment. 

 

Using a BNC connector that has exposed metal parts rather than the insulated BNC cable that is provided 

with this instrument may expose the user to high voltages and the risk of electrical shock. The coaxial 

BNC cable that is provided with this instrument is designed for safety. When dealing with dangerously 

high voltages that exceed 30 Vrms or 42Vpk, be certain to use the provided cable.  

 

The AC signal is output from the OSC connector on the front panel. The DC bias is output from either 

the front panel OSC connector or the rear panel DC BIAS OUTPUT connector (simultaneous output 

from both connectors is not possible). The connector for output of the DC bias can be selected from the 

menu.  

 About the DC bias setting → "4.3 Oscillator settings". 

 

OSC 

600 V CATⅡ 

300 V CATⅢ 
600 V CATⅡ 

300 V CATⅢ 

50 Ω 
OSC 

 O 
Enclosure 

Relay 

Output Amp 
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The output impedance is 50 ohms, regardless of whether the output is on or off. Even when the output is 

set to off, the relay is constantly connected to the internal output amplifier (the relay is always on). For 

that reason, turning the output on or off does not affect the output impedance.  

When the power supply is off, the relay is also off and the output amplifier is disconnected from the OSC 

connector. Even in that state, the output impedance is remains at 50 ohms. However, when the power is 

turned on or turned off, the output impedance is temporarily unstable.  

 

The output voltage is set at a time of no load (open load). When a 50 ohm load is connected, the output is 

at half of the set voltage. The maximum output current is 100 mA. This instrument can be connected to a 

load resistance of 50 ohms or more at maximum output.  

 

The maximum isolation voltage is restricted according to the frequency as described below. Applying 

high voltages at high frequencies may result in a large AC current flowing in floating capacitance within 

the instrument, creating a risk of damage to the equipment. Be certain to use the instrument at voltages 

below the rated isolation voltage.  

 

○ Maximum isolation voltage by frequency 

Below 45 Hz : 600 Vpk (AC + DC) 

45 Hz to 100 kHz : 600 Vrms 

100 kHz to 2 MHz : 600 Vrms (AC) × 100 ÷ F, where F is frequency in kHz 

For frequencies of 45 Hz or higher, the RMS voltage including DC is 600 Vrms or less and the peak 

voltage is 849 Vpk or less. 

Frequency vs Isolation Voltage (OSC)
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Figure 3-7 Isolation withstand voltage of the oscillator output connector by frequency 
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This rating is for when there is no transient overvoltage. For measurements in mains circuits were 

transient overvoltages can occur, use the MEASUREMENT CATEGORY specifications described 

previously. 

 

 
 

 ！  WARNING 
 

  

Do not apply voltages that exceed the rated isolation voltage. Doing so may result in 

insulation breakdown and risk of electrical shock. Damage to the instrument may also 

result. 

 
 

 ！  CAUTION 
 

  

Applying an external signal to the OSC output connector will damage the internal 

circuits. Never input a signal to the OSC output connector.  

 

■ Ratings for isolation between CH1, CH2, and OSC 

The analyzer input connectors (CH1 and CH2) and the oscillator output connector (OSC) are all 

mutually isolated.  

Isolation voltage : 600 V CAT II or 300 V CAT III (between CH1, CH2, and OSC, to BNC ground) 

 

 

 

 

 

 

Figure 3-8 Isolation withstand voltage between signal connectors 

 

The maximum isolation voltage is restricted according to the frequency as described below. Applying 

high voltages at high frequencies may result in a large AC current flowing in floating capacitance within 

the instrument, creating a risk of damage to the equipment. Be certain to use the instrument at voltages 

below the rated isolation voltage. 

 

○ Maximum isolation voltage by frequency 

Below 45 Hz : 600 Vpk (AC+DC) 

45 Hz to 100 kHz : 600 Vrms 

100 kHz to 2 MHz : 600 Vrms (AC) × 100 ÷ F, where F is frequency in kHz 

For frequencies of 45 Hz or higher, the RMS voltage including DC is 600 Vrms or less and the peak 

voltage is 849 Vpk or less. 
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Frequency vs Isolation Voltage (CH1- CH2 - OSC)
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Figure 3-9 Isolation withstand voltage between the signal connectors by frequency 

 

This rating is for when there is no transient overvoltage. For measurements in mains circuits where 

transient overvoltages can occur, use the MEASUREMENT CATEGORY specifications described 

previously. 

 
 

 ！  WARNING 
 

  

Do not apply voltages that exceed the rated isolation voltage. Doing so may result in 

insulation breakdown and risk of electrical shock. Damage to the instrument may also 

result. 

 

 

 



3.2 Input and output connectors 

 

 3-16 FRA 51602 

■ AUX 

This is a special connector for supplying power to the "5055 SIGNAL INJECTOR / PROBE" (optional) 

when using the probe for servo loop measurements. Use the cable that is provided with the probe to 

connect the probe to this instrument. Do not use the cable for connecting any device other than the 5055.  

 Concerning use of the 5055 → the 5055 manual. 

 

 

 

 

 

 

 

 

 

 

 

 

It is possible to do servo loop measurements (loop characteristic measurements) even without the 5055, 

using this instrument alone. The isolation withstand voltage with this instrument is 600 V, but it is 

restricted to 10 V when the instrument is used together with the 5055. The advantage of using the 5055 

is that it has little effect on measured circuits where the floating capacitance is extremely small. For more 

information, refer to the manual for the 5055. 

 

AUX 

FRA 51602 rear FRA 51602 front 

5055 SIGNAL INJECTOR / 
PROBE (optional) 

Supplied with 
the 5055 
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■ VGA 

This connector outputs a video signal that is the same as the instrument LCD to an external monitor or 

projector.  

Connector : 15-pin mini-D-sub (female), analog RGB component video signal 

Signal : 800 × 600 pixel (SVGA) 

Horizontal frequency = 37.9 kHz; vertical frequency = 60.3 Hz 

 

■ DC BIAS OUT 

This is an output connector for supplying DC bias to the equipment under test.  

Maximum output voltage : ±10 V 

Output impedance : 600 Ω ±2% 

Connector : Rear panel, BNC connector 

 

 

 

 

 

If the connector to which the DC bius voltage is output is set to the rear-panel DC BIAS OUT connector,  

the DC bias (DC voltage) is output from this connector. In that case, only the AC component is output 

from the OSC connector on the front panel.  

About the setting of the DC bias → "4.3 Oscillator settings". 

 

The output impedance is 600 ohms, regardless of whether the output is on or off. Even when the output is 

set to off, the relay is constantly connected to the internal output amplifier (the relay is always on). For 

that reason, turning the output on or off does not affect the output impedance. 

 

When the power supply is off, the relay is also off and the output amplifier is disconnected from the 

rear-panel DC BIAS OUT connector. Even in that state, the output impedance remains at 600 ohms. 

However, when the power is turned on or turned off, the output impedance is temporarily unstable.  

 

The output voltage is set when there is no load (open load). When a 600 ohm load is connected, the 

output is at half of the set voltage. 
 

 ！  CAUTION 
 

  

・Applying an external signal to the DC BIAS OUT connector will damage the internal 

circuits. Never input a signal to the DC BIAS OUT connector. 

・The BNC ground of the DC BIAS OUT connector is connected to the enclosure. Do 

not connect signals for which there is a difference in potential relative to the 

enclosure. Doing so may damage the instrument. 

600 Ω 
DC BIAS OUT 

Enclosure 

Relay 

Output Amp 
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■ 10 MHz REF IN 

If a clock signal is input to this connector, that replaces the internal reference clock of the instrument and 

the instrument will operate on the external clock. The accuracy of the measurement frequency is 

determined by the accuracy of the clock frequency that is input. Frequency-synchronized measurement 

across multiple devices is possible by using a common reference clock. 

Input voltage : 0.5 Vp-p to 5 Vp-p 

Input waveform : Sinusoidal or square 

Input impedance : 300 Ω (nominal), AC coupling 

Maximum non- destructive voltage : 10 Vp-p 

Signal ground : Isolated from enclosure, ±42 V (DC + ACpk) max. 

Connector : Rear panel, BNC connector 

 

 

 

 

 

 

 

 
 

 ！  WARNING 
 

  

Do not apply voltages that exceed the rated isolation voltage. Doing so may result in 

insulation breakdown and risk of electrical shock or damage to the instrument. 
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■ 10 MHz REF OUT 

This connector outputs the clock signal that is actually used as the reference clock by the instrument. 

When the instrument is operating on an external 10 MHz reference clock (input to 10 MHz REF IN), the 

frequency that is output is the same as the frequency of the external reference clock.  

Output voltage  : 1 Vp-p / 50 Ω 

Output waveform : Square 

Output impedance : 50 Ω (nominal), AC coupling 

Connector  : Rear panel, BNC connector 

 

 

 

 

 

 
 

 ！  CAUTION 
 

  

• Applying an external signal to the 10 MHz REF OUT connector will damage the 

internal circuits. Never input a signal to the 10 MHz REF OUT connector. 

• The BNC ground of the 10 MHz REF OUT connector is connected to the enclosure. 

Do not connect signals for which there is a difference in potential relative to the 

enclosure. Doing so may damage the instrument. 
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3.3 Outline of operation screen 

3.3.1 Menu operation 

Most of the settings for this instrument are done by touch operation of menus and dialog windows on the 

LCD screen. The basic menu operation is explained here.  

A screen with no menus at all is presented immediately after startup, as shown below. For explanation, all 

of the items of the measurement conditions display area are displayed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-10 Screen immediately after startup 

 

■ Measurement conditions display area 

The main current setting states (measurement conditions) are displayed in this area. The meanings of the 

abbreviations and display items are described below. 

[From the upper left] 

• OSC : This represents the current output state of the oscillator. In order from the left, the 

frequency, waveform, AC voltage, and DC bias are displayed. The AC voltage and DC 

bias are displayed as 0 V when the output is in the off state, regardless of the setting.  

[From the lower left] 

• SWP : Displays the sweep resolution 

• INTEG : Displays the number of integrations or the integration time 

• ANALY : Displays the analysis mode 

The following items are displayed when the respective functions are on and are not displayed when 

the functions are off. 

• CPRSN : This is displayed when the amplitude compression function (AMPLITUDE 

COMPRESSION) is on. 

• SLSWP : This is displayed when the automatic density sweep function (SLOW SWEEP) is on. 

• EQ : This is displayed when the equalizing function (EQUALIZING) is on. 

Measurement 
condition 
display 

 
Graph display area 

Marker 
display 

Status 
display 
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■ Status display 

This indicates the status of the instrument (remote control, measurement in progress, etc.). 

 

 

 

 

 

• Reference clock selection status 

INT : Operating on the internal reference clock 
 

EXT : Operating on an external reference clock 

• Measurement status 

 CAL : Calibrating 
 

SINGLE IDLE : Idle 
 

SINGLE SPOT : Spot measurement  
 

SINGLE UP : Upsweep 
 

SINGLE DOWN : Downsweep 
 

REPEAT IDLE : Idle (repeat mode) 
 

REPEAT SPOT : Spot measurement (repeat mode) 
 

REPEAT UP : Upsweep (repeat mode) 
 

REPEAT DOWN : Downsweep (repeat mode) 

 

In single mode (front panel REPEAT  lamp is not lit), the instrument goes into the idle state (IDLE) when 

the measurement is completed.  

In repeat mode (front panel REPEAT  lamp is lit), the same measurement is performed again when the 

measurement is completed. For sweep measurements, the sweep measurement is performed again over 

the same sweep frequency range. 

 

• Remote control status 

LOCAL : Local state 
 

REM : Remote control state 
 

LLO : Local with lockout state 

 

■ Marker display 

The marker value for reading measurement data is displayed. For the operating method and function 

details, refer to "3.5.5 Marker dialog" and "5.6 Marker operations".  

 

 

 

 

Remote control 

status 

Measurement 

status 
Reference clock 

selection status 
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■ Top menu 

Pressing the MENU key when no menus are currently displayed ("Figure 3-10 Screen immediately 

after startup", etc.) displays the top menu ("Figure 3-11 Top menu"). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-11 Top menu 

 

The top menu has two pages. The current page number is displayed at the top of the menu ("Page 1/2", 

"Page 2/2"). Each time the MENU key is pressed, the display is moved to the next display in the 

continuous sequence of Page 1/2 →Page 2/2 → (top menu clear) → Page 1/2 →… .  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-12 Top menu switching 

 

■ Function keys 

The display changes according to the settings dialog. Tap on a function name on the screen to invoke that 

function.  

Clear  
menu 

MENU MENU MENU MENU 

Top menu 

 

Function keys 
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■ Settings dialog 

Tap on the top menu to be set and the settings dialog will be presented. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-13 Example of a settings dialog 

 

In the settings dialog window, the selected menu item is highlighted. You can change the selected item by 

using the up and down cursor keys or turning the knob. You can also make selections by tapping directly 

on the screen.  

The settings dialogs are hierarchical. Menu items for which ">" appears at the end have subitems. 

Selecting lines that end in ">" and pressing the ENTER key opens a lower level settings dialog window. 

To return to the upper level window, press the CANCEL key. As you descend the hierarchy, one ">" 

character is superadded at the end of the dialog window name. 

  

 

 

 

 

 

 

 

Figure 3-14 Navigating the menu hierarchy 

 

You can change the settings by selecting the menu to be set and pressing either the ENTER key or a key 

on the keypad. The operation differs depending on the setting parameter type (numerical value, list 

selection, text string, etc.), so the operation for each parameter type is explained below. For the actual 

settings (frequency, amplitude, etc.), refer to "3.5 Operation screen reference".  

ENTER 

CANCEL 

Settings  
dialog 

Dialog name 

Selected menu 

Item for which there are 
lower-level settings 
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■ Numerical settings (immediate) 

You can change parameters by selecting a menu and then pressing the ENTER key. Use the left and right 

keys to move the cursor to the digit that you want to change. The digit to be changed will be highlighted.  

Use the up-and-down keys or turn the knob to increase or decrease the value of the selected digit. 

Pressing the up key or turning the knob clockwise will change the value sequentially in the order of 0 → 

1 → 2 → 3 → 4 → ･･･ 9 → 0 → 1 →. Pressing the down key or turning the knob counterclockwise 

will change the values in the reverse direction.  

Changes are immediately applied to the instrument. (The AC amplitude and DC bias are exceptions. The 

actual output signal is not changed until the AC/DC ON key is pressed.) 

Change operations that exceed the set range are not possible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pressing the ENTER key exits the parameter change mode and returns to the normal menu display. 

Pressing the CANCEL key also returns to the menu display, but the changes that are made up to that time 

are not canceled and the value that was last changed becomes effective.  

 

■ Numerical settings (confirming) 

This operation is the same as the numerical value settings (immediate) described above, but the changes 

do not become effective until the ENTER key is pressed.  

A range check is performed when the ENTER key is pressed, and if a value that lies outside the set range 

has been entered, an error message is displayed and the setting is returned to the value prior to the change.  

If the CANCEL key is pressed, the change operations that have been performed up to that time (up and 

down keys or knob) are canceled and the parameter values are returned to the original values.  
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■ Numerical settings (new input) 

If any of the number keys 0 to 9 of the ENTRY keypad on the front panel are pressed or if the function 

key [DIRECT NEW] at the bottom of the LCD screen is tapped while the menu is selected, the numerical 

value input dialog【NUM】is displayed on the LCD screen. Numerical values that have been input with the 

front panel ENTRY keypad and【NUM】dialog are set by pressing the ENTER key or tapping the 

[ENTER] button. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Use the left and right keys to move the cursor position when editing numerical values. The digit to the left 

of the cursor can be deleted by pressing the BS key or tapping on the [BS] button (backspace operation). 

The EXP key (or [EXP] button) stands for the exponent (power of 10) and "e" is displayed in the value 

input area. For example, pressing 1, 2, ., 3, e, – , 1, 2, and ENTER results in 12.3 × 10
 – 12

. 

Pressing the CANCEL key (or tapping the [CANCEL] button) discards what has been input and returns 

to the value prior to input.  

The function keys are used mainly for entering SI prefixes. It is also possible to add SI prefixes such as 

"m" and "k" by tapping the function key after entering the numerical value with the numeric keypad.   

 

■ Numerical settings (edit) 

With the menu selected, tap on the [DIRECT EDIT] function key at the bottom of the LCD screen to 

display the【NUM】dialog for entering numerical values. The currently set value is displayed and can be 

edited.  

The behavior is the same as "■ Numerical settings (new input)" described above, except that the 

current set value is already displayed in the numerical value input area when editing begins.  
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■ List operations (immediate setting) 

In this operation, the settings are made by choosing one from several options, such as waveforms 

(sinusoidal, square, triangular). 

With the menu selected, press the ENTER key to open a list box. Use the up and down keys or turn the 

knob to move the cursor. Each time the cursor is moved, the currently highlighted item is set. Pressing 

either the ENTER key or the CANCEL key closes the listbox and makes the setting fixed with the 

highlighted item.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

■ List operations (confirming)  

This operation is the same as "■ List operations (immediate setting)" described above, but the changes 

do not become effective until the ENTER key is pressed and the list box is closed. When the CANCEL 

key is pressed, the operations up to that time (up and down key or knob operations to move the cursor) 

are discarded and the previous setting is restored.  
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■ Text settings (immediate) 

The operation is the same as "■ Numerical settings (immediate)" described previously, but alphabetic 

characters and symbols can be used in addition to numerals. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The editing mode is exited and the edited text is set by pressing the ENTER key or the CANCEL key. 

The characters that can be used with this instrument are shown below. However, some of the characters 

cannot be input for some items, such as file names.  

 

 A B C D E F G H I J K L M N O P Q R S T U V W X Y Z 

 a b c d e f g h i j k l m n o p q r s t u v w x y z 

 0 1 2 3 4 5 6 7 8 9 ! " # $ % & ' ( ) - = ^ ~ \ | @ 

 ` [ ] { } ; : + * , . < > / ? _ (space) 
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■ Text settings (confirming) 

This operation is the same as "■ Numerical settings (confirming)", but alphabetic characters and 

symbols can be used in addition to numerals. The values are set by pressing the ENTER key. Pressing the 

CANCEL key discards the input and restores the text as it was prior to editing.  

 

■ Text settings (new input) 

If any of the number keys 0 to 9 of the ENTRY keypad on the front panel are pressed or if the function 

key [DIRECT NEW] at the bottom of the LCD screen is tapped while the menu is selected, the text input 

dialog 【TEXT】is displayed on the LCD screen. 

Text that has been input with the front panel ENTRY keypad and【TEXT】dialog is set by pressing the 

ENTER key or tapping the [ENTER] button.  

Pressing the CANCEL key (or tapping the [CANCEL] button) discards what has been input and returns 

to the text prior to input. 

The editing operations (BS key and left and right keys) are the same as for numerical value settings (new 

input) as described above. 
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Tapping on the [SHIFT] button of the【TEXT】dialog changes the character set of the【TEXT】dialog. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Uppercase alphabet group 

Lowercase alphabet group 

Numerical symbol group 1 

Numerical symbol group 2 
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■ Text settings (edit) 

With the menu selected, tap on the [DIRECT EDIT] function key at the bottom of the LCD screen to 

display the【TEXT】dialog for entering text. The currently set value is displayed and can be edited.  

The operation is the same as "■ Text settings (new input)", except that the current set value is already 

displayed in the numerical value input area when the editing begins. 

 

■ Execution operations (selection) 

To open the listbox for the selected menu, press the ENTER key. Select an item in the listbox for 

execution by using the up and down keys or turning the knob and then press the ENTER key to execute 

the selected function. To close the listbox without executing any function, press the CANCEL key.  
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■ Execution operations (confirming) 

To open a confirmation dialog for the selected menu, press the ENTER key. To execute the selected 

function, tap on the [OK] button of the confirmation dialog. To cancel the operation, tap on the 

[CANCEL] button. The confirmation dialog is presented for operations that involve major changes, such 

as initializing all settings, etc.  
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3.3.2  Outline of graph display 

■ Graph axes 

The graphs used to display measurement data on this instrument have three axes: X, Y1, and Y2. The 

graphs also have two display layout styles (SINGLE and SPLIT). The display style can be set using the 

[Graph] – [STYLE] menu. 

 

 

 

 

 

 

 

 

 

 

       SINGLE display                    SPLIT display 

Figure 3-15 Graph display styles 

 

In the SINGLE display style, Y1 is the left vertical axis and Y2 is the right vertical axis. In the SPLIT 

style, two graphs are displayed, one above the other, with Y1 as the left vertical axis of the upper graph 

and Y2 as the left vertical axis of the lower graph. The X axis is the same for both graphs.  

 

■ Types of display data 

The two types of data that are displayed in graph form are measurement data (MEAS DATA) and 

reference data (REF DATA). The result of sweep measurements are MEAS DATA. MEAS DATA traces 

are updated during sweep measurement operation. The reference data can be updated by copying 

measurement data with a menu operation.  

The MEAS DATA and REF DATA traces can be individually set to be displayed or to be hidden in the 

graph.  

 

■ Markers 

Two types of markers are used to specify the range for reading X, Y1, and Y2 values of the data trace in a 

graph: main markers and delta markers. The delta marker is used for reading X, Y1, and Y2 axis 

difference values relative to the main marker. The value is displayed in the marker display area in the 

upper part of the LCD screen. 

The main marker is displayed on the graph as "*" and the delta marker is displayed as "⊿". The data that 

is referenced by the markers can be set to measurement data (MEAS DATA) and reference data (REF 

DATA) by using the ACTIVE and ⊿SET keys. 
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3.4  Operation tree 

The operation tree for operating this instrument from its panels is presented below. For more information 

on the keys and screen notation, please refer to "3.1 Function and use of each part of the panels".  

 

Front panel 

MENU key : Top menu display on/off 

ENTER key : Confirm setting 

CANCEL /ESC : Cancel setting 

      BASIC SETUP key : Open dialogue that lists frequently-set parameters 

          [SWEEP LOWER] : Set the sweep lower frequency limit 

          [SWEEP UPPER] : Set the sweep upper frequency limit 

          [AMPLITUDE] : Set the AC amplitude 

          [INTEGRATION] : Set the integration count or time. 

Up/down/left/right keys : Move the cursor and change numerical values 

Modifying knob : Select menus, change parameters, and move markers, etc.  

      SCREEN COPY key : Print an image of the LCD screen  

LOCAL key : Return the instrument to local control state 

 

  (Oscillator control keys) 

AC/DC OFF key : Turn AC and DC outputs both off 

      AC OFF key : Turn only the AC output off 

      AC/DC ON key : Turn the AC and DC outputs both on 

      AC  lamp : Lit during AC output 

DC  lamp : Lit during DC output 

 

(Measurement control keys) 

DOWN key : Start downsweep measurement 

SPOT key : Start spot measurement 

UP key : Start upsweep measurement 

STOP key : Stop measurement 

REPEAT key : Toggle between single measurement and repeat measurement 

REPEAT  lamp : Lit while in repeat measurement mode 
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  (Marker operation keys) 

ACTIVE key : Toggle between the types of measurement data for marking 

⊿SET key : Toggle the delta marker set state  

⊿SET  lamp : Lit when the delta marker set state is on 

 

(Keypad) 

0 to 9 , and . keys : Numerical and decimal point keys 

 −  key : Minus key  

EXP key : Exponent (power of 10) 

BS key : Backspace 

＜ and ＞ keys : Cursor movement 

 

Top menu 1/2 

      【OSC】 : {oscillator setting dialog } 

  [FREQUENCY] : Set the frequency 

  [AMPLITUDE] : Set the AC amplitude  

  [DC BIAS] : Set the DC bias  

       [OUTPUT CONNECTOR]   : Set the DC bias output connector  

  [ON/OFF SYNC] : Set measurement synchronization to on or off 

  [ON/OFF MODE] : Set the mode to on or off  

  [STOP MODE] : Set the oscillation stop phase  

  [WAVEFORM] : Select the waveform 

  [10MHz REF] : Set the reference clock  

[IN] : Set the reference clock input  

[OUT] : Set the reference clock output  

  [AMPLITUDE COMPRESSION > ] : {amplitude compression function} 

[FUNCTION] : Set enabled or disabled 

[REF CHANNEL] : Select the monitoring channel 

[REF LEVEL] : Set the target amplitude 

[OUTPUT LIMIT] : Set the output limit 

[TOLERANCE] : Set the permissible error 

[RETRY TIMES] : Set the maximum number of retries 

         [CORRECTION FACTOR] : Set the control sensitivity 
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【Measure】: {measurement settings dialog} 

  [INTEGRATION MODE] : Set the integration mode 

  [INTEGRATION] : Set the integration count or time 

  [START DELAY] : Set the start delay 

  [MEAS DELAY] : Set the measurement delay 

  [d/dt] : Set the integration and differentiation calculation  

 

【Sweep】 : {Sweep settings dialog } 

  [SEQ SWEEP] : Set sequence measurement 

  [SWEEP LOWER] : Set the sweep lower frequency limit 

  [SWEEP UPPER] : Set the sweep upper frequency limit  

  [SWEEP RESOLUTION] : Set the sweep resolution 

  [REPEAT] : Set the repeat mode 

  [FREQUENCY CHANGE MODE] : Set the phase at which the frequency changes 

  [SLOW SWEEP] : {set automatic high density sweep} 

       [CHANNEL] : Select the channel for monitoring sudden change  

               [TYPE] : Select the monitoring parameter type 

               [VARIATION] : Set the threshold for automatic high density sweep 

 

【Graph】: {graph settings dialog} 

  [TITLE SET] : Set the graph title 

  [STYLE] : Set the graph layout style  

  [GRID] : Set the gridlines 

               [STYLE] : Set which gridlines are displayed 

  [DISPLAY MODE] : {set axis format} 

       [X AXIS] : Set the X axis format  

               [Y AXIS] : Set the formats of the Y1 and Y2 axes 

[DISPLAY TRACE > ] : {Select the data to be displayed} 

       [MEAS Y1] : Set the measurement data to be displayed on the Y1 axis 

               [MEAS Y2] : Set the measurement data to be displayed on the Y2 axis  

               [REF Y1] : Set the reference data to be displayed on the Y1 axis  

               [REF Y2] : Set the reference data to be displayed on the Y2 axis  

[ANALYSIS MODE] : Set the analysis mode  

[PHASE RANGE] : Set the phase display range 

               [APERTURE] : Set the number of moving average data items 

[SHIFT] : Displayed phase plus / minus 360°   
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          [SCALE>] : Graph axis range 

               [MODE] : Select fixed or automatic 

               [X MAX] : Set X axis maximum value  

               [X MIN] : Set X axis minimum value  

               [Y1 MAX] : Set Y1 axis maximum value  

               [Y1 MIN] : Set Y1 axis minimum value  

               [Y2 MAX] : Set Y2 axis maximum value  

               [Y2 MIX] : Set Y2 axis minimum value  

 

     【Marker】: {marker settings dialog } 

          [MARKER] : Set the marker display 

          [SEARCH VALUE] : {set the marker search value} 

               [X] : Set the X search value  

               [Y1] : Set the Y1 search value  

               [Y2] : Set the Y2 search value  

               [⊿X] : Set the ⊿X search value  

               [⊿Y1] : Set the ⊿Y1 search value  

               [⊿Y2] : Set the ⊿Y2 search value  

          [SEARCH X] : Execute X axis search 

          [SEARCH Y1] : Execute Y1 axis search 

          [SEARCH Y2] : Execute Y2 axis search 

          [AUTO SEARCH] : Set automatic search after sweep is completed 

 

     【Trace】: {data trace settings dialog} 

          [MEAS COPY] : Select destination for storing measurement data 

          [DELETE MEAS] : Delete measurement data 

          [DELETE REF] : Delete reference data 

          [CONDITION VIEW > ] : Display settings at the time of measurement 
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Top menu 2/2 

     【Input】: {input area settings dialog} 

          [MEASURE RANGE] : {set the measurement range} 

               [CH1] : Set CH1 range 

               [CH2] : Set CH2 range 

          [OVER DETECT] : {Set over-level detection} 

               [DETECT LEVEL] : {set the detection level} 

                   [CH1] : Set CH1 detection level 

                   [CH2] : Set CH2 detection level 

               [ACTION] : {Operation for time of over-level detection} 

                   [BEEP] : Beep sound 

                   [SWEEP STOP] : Stop measurement 

          [WEIGHTING FACTOR] : {Set input weight} 

               [CH1] : Set the CH1 weight value 

               [CH2] : Set the CH2 weight value 

               [INVERT] : Set phase inversion 

 

     【Storage】: {data range settings dialog } 

          [CONDITION FILE > ] : Measurement condition file operations 

          [DATA FILE > ] : Data file operations 

          [EJECT] : Remove USB memory 

          [HCOPY FILE NUMBER] : Set screen image file number 

 

     【Remote】: {remote control settings dialog} 

          [INTERFACE] : Select the interface 

[USB] : Display the USB parameters 

          [GPIB] : {GPIB settings} 

               [ADDRESS] :Set the address 

          [RS-232] : Set RS-232 

               [BAUD RATE] : Set the Baud rate 

               [FLOW CONTROL] : Set the flow control 

               [TERMINATOR] : Set message terminator 
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          [LAN] : Set Ethernet 

               [DHCP] : Select the IP address determination method 

               [IP ADDRESS] : Set IP address 

               [DEFAULT GATEWAY] : Set the default gateway 

               [SUBNET MASK] : Set the subnet mask 

               [DNS] : Set the DNS server  

[PORT NUMBER] : Display the port number 

               [MAC ADDRESS] : Display the MAC address 

 

     【Calib.】: {Error correction dialog } 

          [CALIBRATION] : Run the calibration 

          [EQUALIZING] : Set equalizing 

 

     【Other】: {other settings dialog } 

          [BEEP] : Set the beep on or off 

          [DATE/TIME] : Set the date and time 

          [RESET] : Initialize settings 

          [TOUCH ADJUST] : Adjust the touch panel position 

          [BRIGHTNESS] : Adjust the LCD brightness 

          [SYSTEM > ] : Display instrument information 
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3.5  Operation screen reference 

Various settings screens are explained in this section. 

In the menu explanations that begin on the next page, the methods for performing parameter setting and 

changing use the format shown below.  

 < Numerical value settings (immediate) >  

 < Numerical value settings (confirming) >  

 < Numerical value settings (new input) >  

 < Numerical value settings (edit) >  

 < List operations (immediate) >  

 < List operations (confirming) >  

 < Text settings (immediate) >  

 < Text settings (confirming) >  

 < Text settings (new input) >  

 < Text settings (edit) >  

 < Execution operations (selection) >  

 < Execution operations (confirm) >  

The methods correspond to the descriptions in "3.3.1 Menu operation", so please refer to that section for 

further information. 
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3.5.1 OSC dialog 

 

 

 

 

 

 

 

 

■ [FREQUENCY]  : Set the frequency  

This is the frequency of the signal that is output from the OSC connector. The frequency at which a spot 

measurement is performed (measurement at a fixed frequency) is set. After a sweep measurement, 

however, the value is replaced by the last measured frequency. If the sweep is interrupted, the frequency 

at the time of interruption is set.   

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > , 

< Numerical value settings (edit) >  

○ Function key functions 

・[SWEEP MIN – > FREQ] : Copy the sweep lower frequency limit to FREQUENCY. 

・[SWEEP MAX – > FREQ] : Copy the sweep upper frequency limit to FREQUENCY. 

・[MKR – > FREQ] : Copy the main marker frequency to FREQUENCY. 

・[⊿MKR – > FREQ] : Copy the delta marker frequency to FREQUENCY. 

・[DIRECT NEW] : Set the frequency with the numerical input dialog【NUM】. 

・[DIRECT EDIT] : Edit the frequency setting with the numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

・[uHz] : Set with the entered value in units of µHz. 

・[mHz] : Set with the entered value in units of mHz. 

・[Hz] : Set with the entered value in units of Hz. 

・[kHz] : Set with the entered value in units of kHz. 

・[MHz] : Set with the entered value in units of MHz. 

The setting range is 10 µHz to 2 MHz; The setting resolution is 10 µHz. 
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■ [AMPLITUDE]  : Set the AC amplitude.  

This is the amplitude of the signal that is output from the OSC connector. The unit is peak voltage (Vpk). 

The setting range is 0 to 10 Vpk, but it is limited to ±10 V total, summed with the DC bias setting (DC 

BIAS). 

 |DC bias setting (V)| + AC amplitude setting (Vpk) ≦ 10.0 V 

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > , 

< Numerical value settings (edit) >  

○ Function key functions 

・[DIRECT NEW] : Set the amplitude with the numerical input dialog【NUM】. 

・[DIRECT EDIT] : Edit the amplitude setting with the numerical input dialog【NUM】.  

○ Functions of the function keys set with the numerical input dialog【NUM】 

・[uVpk] : Set with the entered value in units of µVpk. 

・[mVpk] : Set with the entered value in units of mVpk. 

・[Vpk] : Set with the entered value in units of Vpk. 

(Additional explanation) 

Even if the AC amplitude setting is changed, the output voltage does not change until the AC/DC ON 

key is pressed. 

■ [DC BIAS]  : The DC bias setting  

The DC bias (direct-current voltage) is set.  

The setting range is –10 to +10 V, but it is limited to ±10 V together with the AC amplitude setting 

(AMPLITUDE). 

 |DC bias setting (V)| + AC amplitude setting (Vpk) ≦ 10.0 V 

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

○ Function key functions 

・[DIRECT NEW] : Set the DC bias with the numerical input dialog【NUM】. 

・[DIRECT EDIT] : Edit the DC bias with the numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

・[mV] : Set with the entered value in units of mV. 

・[V] : Set with the entered value in units of V. 

(Additional explanation) 

・Even if the AC amplitude setting is changed, the output voltage is not changed unless the AC/DC ON 

key is pressed. 

・The DC bias is output to either the OSC connector on the front panel or to the DC BIAS OUT 

connector on the rear panel. The DC bias is output only to the selected connector. The output 

connector is set by [OUTPUT CONNECTOR]. 
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■ [DC BIAS] – [OUTPUT CONNECTOR]  : Set the DC bias output connector 

This sets the connector from which the DC bias voltage is output.  

○ Setting method 

< List operations (confirming) >  

• FRONT: The DC bias voltage is output from the OSC connector. 

• REAR: The DC bias voltage is output from the DC BIAS OUT connector. 

(Additional explanation) 

Even if the DC bias output connector is changed, the connector from which the DC bias is output does 

not change until the AC/DC ON key is pressed. 

 

■ [ON/OFF SYNC]  : Set the measurement synchronization driving. 

Measurement synchronization driving is a function for outputting a signal only during measurement. It is 

used when the signal is to be applied to the equipment under test only during measurement. The output is 

turned on at the beginning of measurement and is automatically turned off when the measurement is 

completed.  

○ Setting method 

< List operations (confirming) >  

• ASYNC : Measurement synchronization is off. On-off control of the output is not 

performed. 

• SYNC (AC + DC) : Measurement synchronization is on. The AC and DC outputs are both turned 

on at the beginning of measurement, and both are turned off when the 

measurement is completed.  

• SYNC (AC) : Measurement synchronization is on. The AC and DC outputs are both turned 

on at the beginning of measurement, and only the AC is turned off when the 

measurement is completed.  

If repeat measurement is performed while the measurement synchronization is on, the output is not turned 

off even if one round of measurement is completed for either spot measurement or sweep measurement 

(one sweep).  

 

■ [ON/OFF MODE]  : Set the on/off mode.  

This selects whether to turn the oscillator output on or off instantaneously, or to change the AC amplitude 

or DC bias gradually over an interval of about 10 seconds. This is used to avoid sudden signal changes 

such as when the equipment under test is a mechanical system.  

○ Setting method 

< List operations (confirming) >  

• QUICK : Instant on/off 

• SLOW : The output is turned on or off slowly over a period of about 10 seconds.  
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■ [STOP MODE]  : Set the oscillation stop phase. 

This selects whether to stop the oscillation instantaneously or to wait until the 0° phase of a sine function 

before stopping the oscillation. This is useful for the measurement of electrochemical impedance because 

the amount of charge transfer can be made zero by equalizing the areas of the positive and negative sides 

of an AC sinusoidal signal.  

○ Setting method 

< List operations (confirming) >  

• QUICK : Turn off instantly. 

• 0° SYNC : Turn off after waiting for 0° phase (stop oscillation). 

When 0° SYNC is set, it takes up to one cycle of the signal at the longest from the time the output off 

operation is performed to the time the output is actually turned off. Please note that, at 10 µHz, it takes up 

to 10
5
 seconds (27.8 hours) at the longest.  

If the [ON/OFF MODE] is set to SLOW and the [STOP MODE] is set to 0° SYNC, the [STOP 

MODE] setting has priority. 

 

■ [WAVEFORM]  : Select the waveform. 

This selects the oscillator output waveform from among sinusoidal, square, and triangular. Normally, 

sinusoidal is used. Main characteristics such as amplitude accuracy and measurement accuracy are 

specified only for the sinusoidal waveform.  

○ Setting method 

< List operations (confirming) >  

• SINE : Sinusoidal 

• SQR : Square 

• TR I : Triangular 

The square and triangular waveforms should be used for frequencies of 100 kHz and below. At higher in 

frequencies, waveform quality decreases. 
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■ [10MHz REF] – [IN]  : Set the reference clock input. 

This is used to obtain higher frequency accuracy and stability by using an external reference clock that is 

more accurate than the internal reference clock of the instrument. This is also used to make frequency 

accuracy common among multiple instruments. 

○ Setting method 

< List operations (confirming) >  

• DISABLE : Use the internal reference clock. 

• ENABLE : Use an external reference clock if an external reference clock is available. 

Even if ENABLE is set, the internal reference clock of the instrument will be used if an external reference 

clock is not detected or if the frequency differs from the specified frequency. The reference clock on 

which the instrument is currently operating is indicated by the status display in the upper part of the LCD 

screen. 

 

 

 

 

 

■ [10 MHz REF] – [OUT]  : Set the reference clock output 

This is set when the reference clock on which the instrument is operating is output from the 10 MHz 

REF OUT connector on the rear panel. This is done so that this instrument and other devices can operate 

with the same frequency accuracy.  

○ Setting method 

< List operations (confirming) >  

• DISABLE : The reference clock is not output. 

• ENABLE : The reference clock is output. 

When the instrument is operating on an external reference clock, the output frequency is the same as that 

reference clock.  

 

■ [AMPLITUDE COMPRESSION]  : Set the amplitude compression function 

This is used to automatically adjust the output amplitude of the oscillator to supply a constant amplitude 

to the circuit being measured. For more information on the amplitude compression function, refer to "5.7 

Amplitude compression".  

 

INT : Operating on the internal reference clock 
EXT : Operating on the external reference clock 
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■ [Amplitude Compression] – [FUNCTION]  : Set to enabled or disabled. 

This sets whether or not amplitude compression is performed.  

○ Setting method 

< List operations (confirming) >  

• OFF : The amplitude compression function is disabled. 

• ON : The amplitude compression function is enabled. 

Even if the setting is OFF, the parameter settings related to amplitude compression are not changed. 

 

■ [Amplitude Compression] – [REF CHANNEL]  : Set the reference channel. 

This sets the channel to be used as the signal level reference. 

○ Setting method 

< List operations (confirming) >  

• CH1 : Reference CH1 level. 

• CH2 : Reference CH2 level. 

 

■ [Amplitude Compression] – [REF LEVEL]  : Set the target amplitude. 

This sets the target amplitude. The OSC amplitude is automatically adjusted so that the signal amplitude 

level measured at the reference channel is the value that is set here.  

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The setting range is 1 µVrms to 600 Vrms. The setting resolution is 3 digits. 

○ Function key functions 

• [DIRECT NEW] : Set the target amplitude with the numerical input dialog【NUM】. 

• [DIRECT EDIT] : Edit the target amplitude with the numerical input dialog【NUM】. 

○ The function key functions that are being set with the numerical input dialog【NUM】 

• [mVrms]  : Set with the entered value in units of mVrms. 

• [Vrms]  : Set with the entered value in units of Vrms. 
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■ [Amplitude Compression] – [OUTPUT LIMIT]  : Set the output limit. 

This sets the maximum OSC output amplitude. The output amplitude cannot exceed the value set here, 

even if the target signal amplitude has not been reached.  

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The setting range is 1 mVpk to 10 Vpk. The setting resolution is 3 digits. 

○ Function key functions 

• [DIRECT NEW] : Set the output limit with the numerical input dialog【NUM】. 

• [DIRECT EDIT] : Edit the output limit with the numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

• [mVpk]  : Set with the entered value in units of mVpk. 

• [Vpk]  : Set with the entered value in units of Vpk. 

 

■ [Amplitude Compression] – [TOLERANCE]  : Set the permissible error. 

This sets the permissible error between the target amplitude and the measured amplitude. The OSC 

amplitude is varied and the measurement is repeated until the error is within the tolerance set here. 

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The setting range is 1% to 100% and the resolution is 1%. 

○ Function key functions 

• [DIRECT NEW] : The tolerance is set with the numerical input dialog【NUM】. 

• [DIRECT EDIT] : The tolerance is edited with the numerical input dialog【NUM】. 

 

■ [Amplitude Compression] – [RETRY TIMES]  : Set the maximum number of retries. 

This sets the maximum number of times that the measurement for adjusting the amplitude is retried. 

Adjustment of the amplitude is stopped upon reaching the number of retries set here, even if the result is 

not within the tolerance that has been set.  

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The setting range is 1 to 9,999 and the resolution is 1. 

○ Function key functions 

• [DIRECT NEW] : Set the maximum number of retries with the numerical input dialog【NUM】. 

• [DIRECT EDIT] : Edit the maximum number of retries with the numerical input dialog【NUM】. 
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■ [ Amplitude Compression ] – [CORRECTION FACTOR]  : Set the correction factor. 

This sets the correction factor (control sensitivity) that is used in amplitude adjustment. Usually, 100% 

works well, but the stability of control may depend on the system being measured. If instability is 

observed, reduce the correction factor.  

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The setting range is 1 to 100% and the resolution is 1%. 

○ Function key functions 

 • [DIRECT NEW] : Set the correction factor with the numerical input dialog【NUM】. 

 • [DIRECT EDIT] : Edit the correction factor with the numerical input dialog【NUM】. 
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3.5.2 Measure dialog  

  

 

■ [INTEGRATION MODE]  : Set the integration mode. 

This sets the integration mode. For more information on integration operation, refer to section "4.4 

Integration".  

○ Setting method 

< List operations (confirming) >  

• FIX : Set manual integration. 

• SHORT : Set automatic integration (short time, high variance). 

• MED : Set automatic integration (medium time, medium variance). 

• LONG : Set automatic integration (long time, low variance). 

 

■ [INTEGRATION]  : Set the integration count or time. 

This sets the number of times (or the duration) for manual integration. Increasing this value results in 

lower noise and cleaner measurement results, but longer measurement time. For information on the 

integration operation, refer to "4.4 Integration".  

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

For number of times, the setting range is 1 to 9,999 cycles and the resolution is one cycle. For duration, 

the setting is 0 to 9,990 seconds and the resolution is 3 digits or 0.1 ms, whichever is greater. 

Integration is always performed for at least one cycle of the signal, even if the set value is 0 seconds. 

○ Function key functions 

• [DIRECT NEW]: Set integration with the numerical input dialog【NUM】. 

• [DIRECT EDIT]: Edit integration with the numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

• [CYCLE]  : Set the entered value in units of cycle. 

• [msec]  : Set the entered value in units of milliseconds. 

• [sec]  : Set the entered value in units of seconds. 
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■ [START DELAY]  : Set the delay for starting measurement. 

This sets the delay time (or number of cycles) for the beginning of a sweep measurement or a spot 

measurement. This is set for cases in which a large change in frequency generates a transient response in 

the circuit under test. For information on delays, refer to "5.2 Delay".  

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

For time, the setting range is 0 to 9,990 seconds and the resolution is 3 digits or 0.1 ms, whichever is 

larger. For cycles, the range is 0 to 9,999 cycles and the resolution is one cycle. 

○ Function key functions 

• [DIRECT NEW] : Set the start delay with the numerical input dialog【NUM】. 

• [DIRECT EDIT] : Edit the start delay with the numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

• [CYCLE]  : Set the entered value in units of cycle. 

• [msec]  : Set the entered value in units of milliseconds. 

• [sec]  : Set the entered value in units of seconds. 

 

■ [MEAS DELAY]  : Set the delay for measurement. 

This sets the delay time (or cycles) for the beginning of a sweep measurement after a frequency change 

occurs during a sweep. This is set for measurement of circuits that have sudden changes in frequency. For 

information on delays, refer to "5.2 Delay". 

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

For time, the setting range is 0 to 9,990 seconds and the resolution is 3 digits or 0.1 ms, whichever is 

larger. For cycles, the range is 0 to 9,999 cycles and the resolution is one cycle. 

○ Function key functions 

• [DIRECT NEW] : Set the measurement delay with the numerical input dialog【NUM】. 

• [DIRECT EDIT] : Edit the measurement delay with the numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

• [CYCLE]  : Set the entered value in units of cycles. 

• [msec]  : Set the entered value in units of milliseconds. 

• [sec]  : Set the entered value in units of seconds. 
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■ [d/dt]  : Set the integration and differentiation calculation 

This function performs calculations on the signals from an acceleration sensor or laser Doppler 

vibrometer and displays displacement, speed, and acceleration values. For more information, refer to 

"5.10 Differentiation and integration function".  

○ Setting method 

< List operations (confirming) >  

• OFF : No calculations are performed. 

• (jw) : The first derivative is calculated. 

• (jw)
2 

: The second derivative is calculated. 

• (1/jw) : The integral is calculated. 

• (1/jw)
2 

: The double integral is calculated. 
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3.5.3 Sweep dialog  

  

 

■ [SEQ SWEEP]  : Set sequence measurement. 

This function performs measurements in the order set in the setting memory of the instrument. It is 

possible to do measurements at different signal levels for each frequency range. For more information in 

sequence measurements, refer to "5.11 Sequence measurement".  

○ Setting method 

< List operations (confirming) >  

• OFF, 1 to 20 : No sequence measurements, or 1 to 20 

 

■ [SWEEP LOWER] / [SWEEP UPPER]  : Set the upper and lower sweep frequencies. 

This sets the frequency range for performing sweep measurements.  

○ Setting method 

< Numerical value settings (immediate setting) >, < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The setting range is from 10 µHz to 2 MHz and the resolution is 10 µHz. The lower frequency limit 

must be less than the upper frequency limit.  

○ Function key functions 

• [MKR -> SWEEP] : Set the frequency of the main marker and the delta marker to the range 

of the sweep frequency.  

• [GRAPH -> SWEEP] : Set the sweep frequency range to the range of the X axis (frequency 

range) of the graph.  

• [MKR -> FREQ] : Copy the main marker frequency to the sweep lower frequency limit 

(for [SWEEP LOWER]) or to the upper frequency limit (for [SWEEP 

UPPER]). 

• [DIRECT NEW] : Set the frequency with the numerical input dialog【NUM】. 

• [DIRECT EDIT] : Edit the frequency setting with the numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

• [uHz] : Set with the entered value in units of µHz. 

• [mHz] : Set with the entered value in units of mHz. 

• [Hz] : Set with the entered value in units of Hz. 

• [kHz] : Set with the entered value in units of kHz. 

• [MHz] : Set with the entered value in units of MHz. 
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■ [SWEEP RESOLUTION]  : Set the sweep resolution.  

This sets the resolution of the sweep frequency. The number of data points obtained in a sweep 

measurement is the resolution value set here +1. 

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The setting range is from 3 to 20,000 and the resolution is 1. It is possible to select between linear 

sweep (common difference) and log sweep (common ratio). 

○ Function key functions 

• [DIRECT NEW] : Set the sweep resolution with the numerical input dialog【NUM】. 

• [DIRECT EDIT] : Edit the sweep resolution setting with the numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

• [Log steps/sweep] : Set the entered value as the log sweep resolution.  

• [Lin steps/sweep] : Set the entered value as the linear sweep resolution. 

 

■ [REPEAT]  : Set the repeat mode. 

If repeat is on, the measurement is repeated. For sweep measurement, the sweep measurement is started 

again at the initial frequency. The measurement is repeated until the STOP key is pressed. If repeat is off, 

the measurement is performed one time and then stopped.  

○ Setting method 

< List operations (confirming) >  

• OFF : Repeat off 

• ON : Repeat on 

 

■ [FREQUENCY CHANGE MODE]  : Set the frequency change phase. 

This selects whether to change the frequency immediately or to wait until the 0° phase of a sine function 

to change the frequency. When performing electrochemical impedance measurements, etc., the area of the 

plus side and the area of the minus side of an AC sinusoidal signal are the same, so the total charge 

transfer to the DUT can be made to be zero.  

○ Setting method 

< List operations (confirming) >  

• ASYNC : The frequency is changed instantaneously. 

• SYNC : The frequency is not changed until the 0° phase. 

When the setting is SYNC, it takes up to one cycle of the signal at the longest until the frequency is 

changed (including when a sweep is in progress). Please note that, the maximum length takes up to 

10
5
 seconds (27.8 hours) at the longest for a frequency of 10 µHz. 
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■ [SLOW SWEEP]  : Set whether the automatic high density sweep is enabled or disabled. 

This sets whether or not the automatic high density sweep is to be performed. For more information on 

the automatic high density sweep, refer to "5.8 Automatic high density sweep".  

○ Setting method 

< List operations (confirming) >  

• OFF : The automatic high density sweep function is disabled. 

• ON : The automatic high density sweep function is enabled. 

Even if the setting is OFF, the parameters related to the automatic high density sweep are not changed. 

 

■ [SLOW SWEEP] – [CHANNEL]  : Select the channel for monitoring sudden change. 

When performing an automatic density sweep, this sets the channel to monitor for sudden change in 

characteristic. 

○ Setting method 

< List operations (confirming) >  

• CH1 : The reference channel is CH1. 

• CH2 : The reference channel is CH2. 

 

■ [SLOW SWEEP] – [TYPE]  : Select the monitoring parameter type.  

When performing an automatic density sweep, this sets a parameter type to monitor for sudden change in 

characteristic. 

○ Setting method 

< List operations (confirming) >  

• dBR : Monitor sudden change in the inter-channel ratio (dB). 

• R : Monitor sudden change in the monitored channel amplitude (Vrms). 

• θ : Monitor sudden change in the inter-channel phase difference (deg). 

• a : Monitor sudden change in real part of the monitored channel amplitude (Vrms). 

• b : Monitor sudden change in the imaginary part of the monitored channel amplitude (Vrms). 
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■ [SLOW SWEEP] – [VARIATION]  : Set the threshold value for the amount of change.  

This sets the threshold value for the amount of parameter change that is regarded as a sudden change. The 

value stored internally for each parameter type that is set by [TYPE]. 

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

○ Function key functions 

• [DIRECT NEW] : Set the threshold with the numerical input dialog【NUM】. 

• [DIRECT EDIT] : Edit the threshold setting with the numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

• [u(10
 – 6

)]  : Set with the entered value in units of 10
 – 6

. 

• [m(10
 – 3

)]  : Set with the entered value in units of 10
 – 3

. 

• [×1]  : Set with the entered value.  

The setting range and resolution vary with the type of parameter.  

TYPE = dBR : The setting range is from 0 to 1000 dB and the resolution is 0.01 dB. 

θ : The setting range is from 0 to 180° and the resolution is 0.01° 

R, a, b : The setting range is from 0 to 600 Vrms and the resolution is 3 digits or 

1 µV, whichever is greater.  
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3.5.4 Graph dialog 

 

 

 

 

 

 

 

 

 

 

■ [TITLE SET]  : Set the graph title. 

This sets the title of the graph. 

○ Setting method 

< Text settings (confirming) > , < Text settings (new input) > , < Text settings (edit) >  

Up to 63 characters can be input. 

○ Function key functions 

• [DIRECT NEW] : Set the title with the text input dialog【TEXT】. 

• [DIRECT EDIT] : Edit the title with the text input dialog【TEXT】. 

 

■ [STYLE]  : Set the graph layout style. 

This selects the layout style of the graph for displaying the measurement data.  

○ Setting method 

< List operations (confirming) >  

• SINGLE  : Display a single graph 

• SPLIT  : Display two graphs above and below. 

 

■ [GRID]  : Set the gridlines. 

 This sets the style of the gridlines on the graph. 

○ Setting method 

< List operations (confirming) >  

• OFF  : No grid 

• SOLID LINE : Solid gridlines 

• BROKEN LINE : Broken gridlines 
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■ [GRID] – [STYLE]  : Set which gridlines are displayed. 

This sets the graph axes for which gridlines are displayed. 

○ Setting method 

< List operations (confirming) >  

• X  : Display grid for x-axis only. 

• X-Y1 : Display grid for x-axis and Y1 axis. 

• X-Y2 : Display grid for x-axis and Y2 axis. 

• X-Y1–Y2 : Display grid for x-axis, Y1 axis, and Y2 axis.  

 

■ [DISPLAY MODE] – [X AXIS]  : Set the X axis format. 

This sets the display mode of the X axis. 

○ Setting method 

< List operations (confirming) >  

There are some formats that cannot be selected, depending on the data type of the Y axis. For more 

information, refer to "5.5 Graph display".  

• SWEEP : The X axis is frequency. 

• θ  : The X axis is phase. 

• a  : The X axis is the real part of the gain  

○ Function key functions 

• [X LOG] : The X axis has a logarithmic scale. 

• [X LIN] : The X axis has a linear scale. 
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■ [DISPLAY MODE] – [Y AXIS]  : Set the formats of the Y1 and Y2 axes 

This sets the formats for the Y1 and Y2 axes. 

○ Setting method 

< List operations (confirming) >  

There are some formats that cannot be selected, depending on the data type of the Y axis. For more 

information, refer to "4.6 Graph display mode".  

• R – θ : The Y1 axis is gain (unitless number ), the Y2 axis is phase (°). 

• dBR – θ : The Y1 axis is gain (dB ), the Y2 axis is phase (°). 

• R – GD : The Y1 axis is gain (unitless number ), the Y2 axis is group delay (sec). 

• dBR – GD : The Y1 axis is gain (dB ), the Y2 axis is group delay (sec). 

• a – b : The Y1 axis is the real part of the gain (unitless number), the Y2 axis is the imaginary 

part of the gain (unitless number). 

• R  : The Y1 axis is gain (unitless number), the Y2 axis is nothing.  

• dBR : The Y1 axis is gain (dB), the Y2 axis is nothing. 

• b : The Y1 axis is the imaginary part of the gain (unitless number), the Y2 axis is nothing. 

○Function key functions 

• [Y1 LOG] : The Y1 axis is a logarithmic axis. 

• [Y1 LIN] : The Y1 axis is a linear axis. 

• [Y2 LOG] : The Y2 axis is a logarithmic axis. 

• [Y2 LIN] : The Y2 axis is a linear axis. 

 

■ [DISPLAY TRACE] – [MEAS Y1] : Sets the measurement data display to the Y1 axis. 

■ [DISPLAY TRACE] – [MEAS Y2]  : Sets the measurement data display to the Y2 axis. 

■ [DISPLAY TRACE] – [REF Y1]  : Sets the reference data display to the Y1 axis.  

■ [DISPLAY TRACE] – [REF Y2]  : Sets the reference data display to the Y2 axis. 

This selects the data that is to be displayed on the graph. 

○ Setting method 

< List operations (confirming) >  

• ON: The data is displayed. 

• OFF: The data is not displayed. 

For more information on the graph display trace, refer to "5.5 Graph display". 
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■ [ANALYSIS MODE]  : Set the analysis mode. 

This sets the analysis processing method (analysis mode) for the measurement data.  

○ Setting method 

< List operations (confirming) >  

• CH1/CH2 : Analyze the CH1 measurement data (ratio) with the CH2 measurement data as the 

reference. 

• CH2/CH1 : Analyze the CH2 measurement data (ratio) with the CH1 measurement data as the 

reference. 

• CH1 : Use the CH1 measurement data (amplitude) as it is. The phase is insignificant. 

• CH2 : Use the CH1 measurement data (amplitude) as it is. The phase is insignificant. 

For more information on the analysis mode, refer to "5.1 Analysis mode".  

 

■ [PHASE RANGE]  : Set the phase display range. 

This sets the display range for the phase. 

○ Setting method 

< List operations (confirming) >  

• ±180° : Display phase in the range − 180° ≦ θ < + 180°. 

• 0 to +360° : Display phase in the range 0 ≦ θ < + 360°. 

• −360 to 0° : Display phase in the range − 360 ≦ θ < 0°. 

• UNWRAP : Phase unwrapping mode. 

 

■ [PHASE RANGE] – [APERTURE]  : Set the number of data items (aperture) for the moving average.  

This sets the number of moving average phase data points (number of frequency measurements) for 

obtaining the group delay characteristic. Although this affects the display of the group delay, it does not 

affect the display of phase. The group delay characteristic is smoother when the aperture is increased, but 

sudden changes are not observed.  

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The setting range is the even values from 2 to 200 and the setting resolution is 2. 

○ Function key functions 

• [DIRECT NEW]  : Set the aperture using the numerical input dialog【NUM】. 

• [DIRECT EDIT]  : Edit the aperture using the numerical input dialog【NUM】. 
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■ [PHASE RANGE] – [SHIFT]  : The phase display +360° or −360°. 

The phase measurement data is displayed with 360° added or subtracted. The setting is effective only 

when UNWRAP is set for the phase display range; for any other setting, there is no change.  

○ Function key functions 

• [+360°] : Display the phase with 360° added. 

• [−360°] : Display the phase with 360° subtracted. 

 

■ [SCALE]  : Set the graph axis scale 

This sets the range for the X, Y1, and Y2 axes. 

 

■【Scale】– [MODE]  : Select fixed or automatic. 

 This selects the method for setting the graph axis range.  

○ Setting method 

< List operations (confirming) >  

• AUTO : The axis range is automatically determined so that all of the data is displayed.  

• FIX : The graph axis range is fixed and set manually. 
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■【Scale】– [X MAX]  : X axis maximum value  

■【Scale】– [X MIN] : X axis minimum value  

■【Scale】– [Y1 MAX] : Y1 axis maximum value  

■【Scale】– [Y1 MIN] : Y1 axis minimum value  

■【Scale】– [Y2 MAX] : Y2 axis maximum value  

■【Scale】– [Y2 MIN] : Y2 axis minimum value  

The range for each axis is set. 

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

○Function key functions 

• [DATA-> SCALE] : Set the range of the X, Y1, and Y2 according to the data. 

• [X DATA-> SCALE]  : Set the range of the X axis according to the data. 

• [X DATA MIN-> SCALE] : Set the minimum value of the X axis according to the data. 

• [X DATA MAX-> SCALE] : Set the maximum value of the X axis according to the data. 

• [Y1 DATA-> SCALE]  : Set the range of the Y1 axis according to the data. 

• [Y1 DATA MIN-> SCALE] : Set the minimum value of the Y1 axis according to the data. 

• [Y1 DATA MAX-> SCALE] : Set the maximum value of the Y1 axis according to the data. 

• [Y2 DATA-> SCALE]  : Set the range of the Y2 axis according to the data. 

• [Y2 DATA MIN-> SCALE] : Set the minimum value of the Y2 axis according to the data. 

• [Y2 DATA MAX-> SCALE] : Set the maximum value of the Y2 axis according to the data. 

• [DIRECT NEW] : Set the maximum value or minimum value of the X axis with the 

numerical input dialog【NUM】. 

• [DIRECT EDIT] : Edit the maximum value or minimum value of the X axis with the 

numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

• [u(10
 –6

)]   : Set the entered value in units of 10
 –6

. 

• [m(10
 –3

)]   : Set the entered value in units of 10
 –3

. 

• [×1]   : Set the entered value. 

• [k(10
3
)]   : Set the entered value in units of 10

3
. 

• [M(10
6
)]   : Set the entered value in units of 10

6
. 

• [f(10
 –15

)]   : Set the entered value in units of 10
 –15

. 

• [p(10
 –12

)]   : Set the entered value in units of 10
 –12

. 

• [n(10
 –9

)]   : Set the entered value in units of 10
 –9

. 

• [G(10
9
)]   : Set the entered value in units of 10

9
. 

• [T(10
12

)]   : Set the entered value in units of 10
12

. 

The setting range is from −1.0 T to +1.0 T (10
12

) and the resolution is 6 digits or 1 f (10
 –15

), whichever 

is larger. For frequency, however, the range is from 10 µHz to 2 MHz. 
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3.5.5 Marker dialog  

  

 

■ [MARKER]  : Set the marker display. 

Set the marker type that is to be displayed. 

○ Setting method 

< List operations (confirming) >  

• OFF : No marker is displayed. 

• MAIN : The main marker is displayed. 

• MAIN&⊿ : The main marker and the delta marker are both displayed. 
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■ [SEARCH VALUE] – [X]  : X search value  

■ [SEARCH VALUE] – [Y1]  : Y1 search value  

■ [SEARCH VALUE] – [Y2]  : Y2 search value  

■ [SEARCH VALUE] – [⊿X]  : ⊿X search value  

■ [SEARCH VALUE] – [⊿Y1]  : ⊿Y1 search value  

■ [SEARCH VALUE] – [⊿Y2]  : ⊿Y2 search value  

This sets the value to be searched by marker. 

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

○ Function key functions 

• [DIRECT NEW] : Set the maximum value or minimum value of the X axis with the numerical 

input dialog【NUM】. 

• [DIRECT EDIT] : Edit the maximum value or minimum value of the X axis with the 

numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

• [u(10
 –6

)]  : Set the entered value in units of 10
 –6

. 

• [m(10
 –3

)]  : Set the entered value in units of 10
 –3

. 

• [×1]  : Set the entered value. 

• [k(10
3
)]  : Set the entered value in units of 10

3
. 

• [M(10
6
)]  : Set the entered value in units of 10

6
. 

• [f(10
 –15

)]  : Set the entered value in units of 10
 –15

. 

• [p(10
 –12

)]  : Set the entered value in units of 10
 –12

. 

• [n(10
 –9

)]  : Set the entered value in units of 10
 –9

. 

• [G(10
9
)]  : Set the entered value in units of 10

9
. 

• [T(10
12

)]  : Set the entered value in units of 10
12

. 

The setting range is –1.0 T to +1.0 T (10
12)

 and the resolution is 6 digits or 1 f (10
 –15

), whichever is 

larger. When the search is for frequency, the range for the main marker is from 10 µHz to 2 MHz and 

the resolution is 10 µHz. For the frequency delta marker, the range is from –2.999,999,999,990 MHz 

(–2 MHz + 10 µHz) to +2.999,999,999,990 MHz (2 MHz –10 µHz) and the resolution is 10 µHz. 

 



3.5 Operation screen reference 

 

 3-63 FRA 51602 

■ [SEARCH X] : X axis search 

■ [SEARCH Y1] : Y1 axis search 

■ [SEARCH Y2] : Y2 axis search 

Marker search is performed. The search method is selected by using the function keys. Tapping on a 

function key begins the search and the marker is moved to the data position that results from the search. 

For more information on marker operations and search, refer to "5.6 Marker operations".  

○ Function key functions([SEARCH X]) 

• [X MIN] : Move the marker to the position at which the X value is the minimum.  

• [X MAX] : Move the marker to the the position at which the X value is the maximum. 

• [X] : Move the marker to the position of the X value specified by [SEARCH 

VALUE] – [X]. If there are multiple Y values, the minimum Y value is 

chosen. 

• [PREV X] : Move the marker to the position of the previous (one smaller) Y value. 

Others are the same as [X]. 

• [NEXT X]  : Move the marker to the position of the next (one larger) Y value. Others are 

the same as [X]. 

• [⊿X]  : Move the marker to the position where the delta marker is the value set by 

[SEARCH VALUE] – [⊿X]. If there are multiple Y values, the minimum Y 

value is chosen. 

• [PREV ⊿X]  : Move the marker to the position of the previous (one smaller) Y value. 

Others are the same as [⊿X]. 

• [NEXT ⊿X]  : Move the marker to the position of the next (one larger) Y value. Others are 

the same as [⊿X]. 

• [X BOTTOM] : Move the marker to the position at which the X value is minimal. If there 

are multiple X values, the minimum X value is chosen. 

• [PREV X BOTTOM] : Move the marker to the position of the previous (one smaller) X value. 

Others are the same as [X BOTTOM]. 

• [NEXT X BOTTOM] : Move the marker to the position of the next (one larger) X value. Others are 

the same as [X BOTTOM]. 

• [X PEAK] : Move the marker to the position at which the X value is maximal. If there 

are multiple X values, the maximum X value is chosen. 

• [PREV X PEAK] : Move the marker to the position of the previous (one larger) X value. 

Others are the same as [X PEAK]. 

• [NEXT X PEAK] : Move the marker to the position of the next (one smaller) X value. Others 

are the same as [X PEAK]. 

○ Function key functions ([SEARCH Y1]) 

• [Y1 MIN] : Move the marker to the position at which the Y1 value is the minimum.  

• [Y1 MAX] : Move the marker to the position at which the Y1 value is the maximum.  
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• [Y1] : Move the marker to the position of the Y1 value specified by [SEARCH 

VALUE] – [Y1]. If there are multiple X values, the minimum X value is 

chosen. 

• [PREV Y1] : Move the marker to the position of the previous (one smaller) X value. 

Others are the same as [Y1]. 

• [NEXT Y1] : Move the marker to the position of the next (one larger) X value. Others are 

the same as [Y1]. 

• [⊿Y1] : Move the marker to the position where the delta marker is the value set by 

[SEARCH VALUE] – [⊿Y1]. If there are multiple X values, the minimum 

X value is chosen.  

• [PREV ⊿Y1] : Move the marker to the position of the previous (one smaller) X value. 

Others are the same as [⊿Y1].  

• [NEXT ⊿Y1] : Move the marker to the position of the next (one larger) X value. Others are 

the same as [⊿Y1]. 

• [Y1 BOTTOM] : Move the marker to the position at which the Y1 value is minimal. If there 

are multiple Y1 values, the minimum Y1 value is chosen.  

• [PREV Y1 BOTTOM] : Move the marker to the position of the previous (one smaller) Y1 value. 

Others are the same as [Y1 BOTTOM]. 

• [NEXT Y1 BOTTOM] : Move the marker to the position of the next (one larger) Y1 value. Others 

are the same as [Y1 BOTTOM]. 

• [Y1 PEAK] : Move the marker to the position at which the Y1 value is maximal. If there 

are multiple Y1 values, the maximum Y1 value is chosen. 

• [PREV Y1 PEAK] : Move the marker to the position of the previous (one larger) Y1 value. 

Others are the same as [Y1 PEAK]. 

• [NEXT Y1 PEAK] : Move the marker to the position of the next (one smaller) Y1 value. Others 

are the same as [Y1 PEAK]. 

○ Function key functions ([SEARCH Y2]) 

• [Y2 MIN]  : Move the marker to the position at which the Y2 value is the minimum. 

• [Y2 MAX]  : Move the marker to the position at which the Y2 value is the maximum. 

• [Y2]  : Move the marker to the position of the Y2 value specified by [SEARCH 

VALUE] – [Y2]. If there are multiple X values, the minimum X value is 

chosen. 

• [PREV Y2]  : Move the marker to the position of the previous (one smaller) X value. 

Others are the same as [Y2]. 

• [NEXT Y2]  : Move the marker to the position of the next (one larger) X value. Others are 

the same as [Y2]. 

• [⊿Y2]  : Move the marker to the position where the delta marker is the value set by 

[SEARCH VALUE] – [⊿Y2]. If there are multiple X values, the minimum 
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X value is chosen.  

• [PREV ⊿Y2] : Move the marker to the position of the previous (one smaller) X value. 

Others are the same as [⊿Y2]. 

• [NEXT ⊿Y2]  : Move the marker to the position of the next (one larger) X value. Others are 

the same as [⊿Y2]. 

• [Y2 BOTTOM]  : Move the marker to the position at which the Y2 value is minimal. If there 

are multiple Y2 values, the minimum Y2 value is chosen. 

• [PREV Y2 BOTTOM] : Move the marker to the position of the previous (one smaller) Y2 value. 

Others are the same as [Y2 BOTTOM]. 

• [NEXT Y2 BOTTOM] : Move the marker to the position of the next (one larger) Y2 value. Others 

are the same as [Y2 BOTTOM]. 

• [Y2 PEAK]  : Move the marker to the position at which the Y2 value is maximal. If there 

are multiple Y2 values, the maximum Y2 value is chosen. 

• [PREV Y2 PEAK]  : Move the marker to the position of the previous (one larger) Y2 value. 

Others are the same as [Y2 PEAK]. 

• [NEXT Y2 PEAK]  : Move the marker to the position of the next (one smaller) Y2 value. Others 

are the same as [Y2 PEAK]. 
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■ [AUTO SEARCH]  : Set for automatic search after a sweep is completed.  

When a sweep measurement is completed, the marker search can be performed automatically according to 

the settings setting in [AUTO SEARCH]. 

○ Setting method 

< List operations (confirming) >  

The parameters listed below can be set. For a description of the search, refer to [SEARCH X], 

[SEARCH Y1], and [SEARCH Y2]. 

• OFF  : Automatic search is not performed. 

• X MAX  : Automatically search for the maximum X value.  

• X MIN  : Automatically search for the smallest minimum X value. 

• X PEAK  : Automatically search for the largest maximal X value. 

• X BOTTOM  : Automatically search for the smallest minimal X value. 

• Y1 MAX  : Automatically search for the maximum Y1 value. 

• Y1 MIN  : Automatically search for the minimum Y1 value. 

• Y1 PEAK  : Automatically search for the largest maximal Y1 value. 

• Y1 BOTTOM : Automatically search for the smallest minimal Y1 value. 

• Y2 MAX  : Automatically search for the maximum Y2 value. 

• Y2 MIN  : Automatically search for the minimum Y2 value.  

• Y2 PEAK  : Automatically search for the largest maximal Y2 value.  

• Y2 BOTTOM : Automatically search for the smallest minimal Y2 value.  

• X   : Automatically search for the X value. 

• Y1   : Automatically search for the Y1 value. 

• Y2   : Automatically search for the Y2 value. 

•⊿X  : Automatically search for the delta X value. 

•⊿Y1  : Automatically search for the delta Y1 value. 

•⊿Y2  : Automatically search for the delta Y2 value. 
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3.5.6 Trace dialog  

 

 

 

 

 

 

 

 

 

 

■ [MEAS COPY]  : Select the location for storing the measurement data.  

This copies the measurement data (MEAS DATA). The destination for copying the data is set by tapping a 

function key.  

○ Setting method 

< Execution operations (immediate) >  

○ Function key functions 

• [REF TRACE]  : The data is copied to the reference data (REF DATA). 

• [EQUALIZE CORR MEM] : The data is copied to the equalizing data. 

For more information on the equalizing operation, refer to "5.9 Error correction".  

 

■ [DELETE MEAS]  : Delete the measurement data. 

This deletes the measurement data (MEAS DATA) from memory. The graph trace is also erased. The data 

cannot be recovered after deletion, so save the data to a USB memory device or external storage as 

necessary. 

○ Setting method 

 < Execution operations (immediate) >  

 

■ [DELETE REF]  : Delete the reference data. 

This deletes the reference data (REF DATA) from memory. The graph trace is also erased. The data 

cannot be recovered after deletion, so save the data to a USB memory device or external storage as 

necessary. 

○ Setting method 

< Execution operations (immediate) >  
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■ [CONDITION VIEW]  : Display the settings at the time of data measurement. 

This displays the set conditions (excerpt) at the time the current active data (MEAS DATA or REF DATA) 

was measured. The display conditions are not the current settings of this instrument.  

○ Setting method 

< Execution operations (immediate) >  

For sequence measurement data, the measurement conditions for each measurement memory number 

are displayed. The measurement conditions for the displayed memory numbers can be changed with 

the function keys.  

○Function key functions 

• [PREV] : Display the measurement conditions for the previous memory number.  

(enabled for sequence measurement data) 

• [NEXT] : Display the measurement conditions for the next memory number.  

(enabled for sequence measurement data) 
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3.5.7 Input dialog  

  

 

■ [MEASURE RANGE] – [CH1]  : Set the range for CH1. 

■ [MEASURE RANGE] – [CH2]  : Set the range for CH2. 

This sets the measurement range.  

○ Setting method 

< List operations (confirming) >  

• AUTO  : Set the range automatically. 

• 30 mV to 600 V : Set a fixed range (30 mVrms to 600 Vrms). 

○ Function key functions 

• [AUTO]  : Set the range automatically. 

• [RANGE DOWN] : Set the range one larger. 

• [RANGE UP] : Set the range one smaller. 

 

■ [OVER DETECT] – [DETECT LEVEL] – [CH1]  : Set the level for CH1 over-level detection. 

■ [OVER DETECT] – [DETECT LEVEL] – [CH2]  : Set the level for CH2 over-level detection. 

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

○Function key functions 

• [DIRECT NEW] : Set the detection level with the numerical input dialog【NUM】.  

• [DIRECT EDIT] : Edit the detection level with the numerical input dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

• [uVrms]  : Set with the entered value in units of µVrms. 

• [mVrms]  : Set with the entered value in units of mVrms. 

• [Vrms]  : Set with the entered value in units of Vrms. 

The setting range is from 0 µVrms to 600 Vrms and the resolution is 3 digits or 1 µVrms, whichever is 

larger. 
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■ [OVER DETECT] – [ACTION] – [BEEP]  : Set the beep to sound for over-level detection. 

This sets the beep sound to be output when over-level detection occurs. 

To make the setting, press the ENTER key and make a selection in the listbox by turning the knob or 

pressing the up and down keys. Fix the selection by pressing the ENTER key.  

• ON : The beep sounds upon over-level detection.  

• OFF : The beep does not sound upon over-level detection. 

 

■ [OVER DETECT] – [ACTION] – [SWEEP STOP]  : Set the measurement to stop upon over-level 

detection.  

The setting determines whether or not the measurement is to be stopped upon over-level detection.  

○ Setting method 

< List operations (confirming) >  

• ON : Measurement stops upon over-level detection.  

• OFF : Measurement continues, even upon over-level detection. 

If this parameter is set to ON and [OSC] – [ON/OFF SYNC] is set to SYNC, the oscillator output is 

turned off upon over-level detection.  
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■ [WEIGHTING FACTOR] – [CH1]  : Set the CH1 weight factor. 

■ [WEIGHTING FACTOR] – [CH2]  : Set the CH2 weight factor. 

This value serves as a multiplier for the measurement result. It can be used as a simple correction factor 

for when a probe, amplifier, or shunt resistance is connected to the circuit being measured. 

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

○ Function key functions 

• [DIRECT NEW] : Set the weight factor value with the numerical input 

dialog【NUM】. 

• [DIRECT EDIT] : Edit the weight factor value with the numerical input  

dialog【NUM】. 

○ Functions of the function keys set with the numerical input dialog【NUM】 

• [u(10
 – 6

)] : Set with the entered value in units of 10
 – 6

. 

• [m(10
 – 3

)] : Set with the entered value in units of 10
 – 3

. 

• [×1] : Set with the entered value. 

• [k(10
3
)] : Set with the entered value in units of 10

3
. 

• [M(10
6
)] : Set with the entered value in units of 10

6
. 

• [p(10
 – 12

)] : Set with the entered value in units of 10
 – 12

. 

• [n(10
 – 9

)] : Set with the entered value in units of 10
 – 9

. 

• [G(10
9
)] : Set with the entered value in units of 10

9
. 

• [T(10
12

)] : Set with the entered value in units of 10
12

. 

The setting range is 0.0 to 1.0 T (10
12

) and the resolution is 6 digits or 1 p(10
 – 12

), whichever is larger. 

 

■ [WEIGHTING FACTOR] – [INVERT]  : Set phase inversion. 

This inverts the phase of the measurement results. 

○ Setting method 

< List operations (confirming) >  

• ON : Display the measurement results with phase inversion. 

• OFF : Do not invert phase. 

For more information, refer to "5.9.2 Input weighting".  
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3.5.8 Storage dialog  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

■ [CONDITION FILE]  : Measurement condition file operations 

These operations include saving and reading the instrument setting information to and from files. 

○ Setting method 

< Execution operations (immediate) >  

Press the ENTER key to display a list of measurement condition files (internal memory).  
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■【CONDITION FILE (Internal memory)】 : Measurement conditions file operations (internal memory) 

These operations include saving and reading the instrument setting information to and from files that are 

stored in the internal memory of the instrument. 

○ Setting method 

 < Execution operations (selection) >  

○ Function key functions 

• [⇒ USB MEM] : Display a list of the files in the USB memory device. 

• [SAVE]  : Save to internal memory.  

• [LOAD]  : Read from internal memory. 

• [CLEAR]  : Delete from internal memory. 

• [RENAME]  : Change the file name. 

• [MOVE UP]  : Change positions with the memory above.  

In sequence measurement, the measurement is performed by reading from the memories in order 

beginning with memory number one. To change the order of the measurement conditions for sequence 

measurement, use the [MOVE UP] function key. 

Tapping on the [SAVE] function key displays the text entry dialog【TEXT】, where you can enter the file 

name. After entering the file name, tap on the OK button in the save confirmation message that is 

displayed to save the file name. 

 

  

 

The maximum length of the file name is 20 characters. 

For more information on file operations, refer to "5.12 Memory operations". 
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■【CONDITION FILE (USB memory)】 : Measurement conditions file operations (USB memory) 

These operations include saving and reading the instrument setting information to and from files that are 

stored in a USB memory device that is installed in the USB port on the front panel of the instrument.  

 

○ Setting method 

< Execution operations (selection) >  

○ Function key functions 

• [⇒ INT MEM]  : Display a list of the files in the internal memory. 

• [SAVE]   : Save to the USB memory device. 

• [LOAD]   : Read from the USB memory device. 

• [DELETE]   : Delete files or folders from the USB memory device. 

• [RENAME]   : Change a file name. 

• [CREATE NEW FOLDER] : Create a new folder. 

Tapping on the [SAVE] function key displays the text entry dialog【TEXT】, where you can enter the 

file name. After entering the file name, tap on the OK button in the save confirmation message that is 

displayed to save the file name. 

■ [DATA FILE]  : Data file operations 

 These operations include saving and reading measurement data to and from files, etc. 

○ Setting method 

< Execution operations (selection) >  

Press the ENTER key to display a list of measurement condition files (internal memory). 
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■【DATA FILE (Internal memory)】 : Data file operations (internal memory) 

These operations include saving and reading measurement data to and from files that are stored in the 

internal memory of the instrument. 

○ Setting method 

< Execution operations (selection) >  

○ Function key functions 

• [⇒ USB MEM]  : Display a list of the files in the USB memory device. 

• [SAVE]   : Save to internal memory.  

• [LOAD]   : Read from internal memory. 

• [CLEAR]   : Delete from internal memory. 

• [RENAME]   : Change the file name. 

• [MOVE UP]   : Change positions with the memory above.  

Tapping on the [SAVE] function key displays the text entry dialog【TEXT】, where you can enter the 

file name. After entering the file name, use the function keys listed below to select where the data is to 

be saved. 

• [MEAS TRACE]  : Save the measured data to the internal memory. 

• [REF TRACE]  : Save the reference data to the internal memory. 

If you tap the [LOAD] function key, the function keys listed below are displayed for specifying what is 

to be loaded.  

• [MEAS TRACE]  : Load to the measurement data. 

• [REF TRACE]  : Load to the reference data. 

• [EQUALIZE CORR MEM] : Load to the equalizing data. 
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■【DATA FILE (USB memory)】 : Data file operations (USB memory) 

These operations include saving and reading data to and from files that are stored in the USB memory 

device that is installed in the USB port on the front panel of the instrument. 

○ Setting method 

 < Execution operations (selection) >  

○ Function key functions 

• [⇒ INT MEM]  : Display a list of the files in the internal memory. 

• [SAVE]   : Save to the USB memory device. 

• [LOAD]   : Read from the USB memory device. 

• [DELETE]   : Delete files or folders from the USB memory device. 

• [RENAME]   : Change a file name. 

Tapping on the [SAVE] function key displays the text entry dialog【TEXT】, where you can enter the 

file name. After entering the file name, use the function keys listed below to select where the data is to 

be saved. 

• [MEAS TRACE]  : Save the measured data to the USB memory device. 

• [REF TRACE]  : Save the reference data to the USB memory device. 

If you tap the [LOAD] function key, the function keys listed below are displayed for specifying what is 

to be loaded. 

• [MEAS TRACE]  : Load to the measurement data. 

• [REF TRACE]  : Load to the reference data. 

• [EQUALIZE CORR MEM] : Load to the equalizing data. 

 

■ [EJECT]  : Eject the USB memory device. 

 Perform drive unmounting processing so that the USB memory device can be safely removed.  

○ Setting method 

 < Execution operations (selection) >  

If you select a menu and press the ENTER key, a processing completed message will be displayed. After 

the message has been displayed, remove the USB memory device.  

If you leave the USB device in the port after it has been ejected, it cannot be accessed. Remove the USB 

device from the port and reinsert it so that the device will be recognized and become available for access. 
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■ [HCOPY FILE NUMBER]  : Set screen image file number.  

This sets the serial number of the image file (.bmp) that is to be stored in the USB memory device. 

Subsequently, this number is incremented each time an image data file is saved.  

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The setting range is 000 to 999 and the resolution is 1. 

○ Function key functions 

• [DIRECT NEW] : Set the file number with the numerical input dialog【NUM】. 

• [DIRECT EDIT] : Edit the file number setting with the numerical input dialog【NUM】. 
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3.5.9 Remote dialog  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

■ Common settings 

○ Function key functions 

• [INTERFACE APPLY] : Apply the setting change to the hardware.  

Even if the remote relationship setting is changed, it will not take effect in the hardware until the 

[INTERFACE APPLY] function key is pressed. 

 

■ [INTERFACE]  : Select the interface. 

This sets the communication interface that is to be used. 

○ Setting method 

< List operations (confirming) >  

• USB: Use USBTMC for communication. 

• GPIB: Use GPIB for communication. 

• RS-232: Use RS-232 for communication. 

• LAN: Use Ethernet for communication. 

 

■ [USB]  : Select USB. 

There is nothing to set. The vendor ID, product ID, and serial number are displayed.  
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■ [GPIB] – [ADDRESS]  : Set the GPIB address. 

This sets the GPIB address. 

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The setting range is 0 to 30 and the setting resolution is 1. 

○ Function key functions 

 • [DIRECT NEW] : Set the address with the numerical input dialog【NUM】. 

 • [DIRECT EDIT] : Edit the address with the numerical input dialog【NUM】. 

 

■ [RS-232] – [BAUD RATE]  : Set the RS-232 baud rate. 

This sets the baud rate for the RS-232 interface. 

○ Setting method 

< List operations (confirming) >  

• 4800 : 4,800 bps 

• 9600 : 9,600 bps 

• 19200 : 19,200 bps 

• 38400 : 38,400 bps 

• 57600 : 57,600 bps 

• 115200 : 115,200 bps 

• 230400 : 230,400 bps 

 

■ [RS-232] – [FLOW CONTROL]  : Set RS-232 flow control. 

This sets the flow control for the RS-232 interface. 

○ Setting method 

< List operations (confirming) >  

• NONE : No flow control 

• SOFT : Software flow control (Xon, Xoff) 

• HARD : Hardware flow control (RTS, CTS) 

 

■ [RS-232] – [TERMINATOR]  : Set the RS-232 message terminator. 

This sets the terminating character for RS-232 messages. 

○ Setting method 

< List operations (confirming) >  

• CRLF : CR + LF 

• LF  : LF 
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■ [LAN] – [DHCP]  : Select the method for determining the Ethernet IP address.  

This sets the method for determining the Ethernet IP address. 

○ Setting method 

< List operations (confirming) >  

• ON  : DHCP is enabled 

• OFF  : DHCP is disabled (set IP address manually) 

○ Function key functions 

• [LAN RESET] : Initialize settings related to the LAN. 

 

■ [LAN] – [IP ADDRESS]  : Set the Ethernet IP address. 

■ [LAN] – [DEFAULT GATEWAY]  : Set the Ethernet default gateway. 

■ [LAN] – [SUBNET MASK]  : Set the Ethernet subnet mask. 

■ [LAN] – [DNS]  : Set the Ethernet DNS server. 

These settings specify the IP address of the instrument, the default gateway IP address, the DNS server IP 

address, and the LAN subnet mask.  

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The setting range for all octets is from 0 to 255 and the resolution is 1. 

○ Function key functions 

• [DIRECT NEW] : Set the octet with the numerical input dialog【NUM】. 

• [DIRECT EDIT] : Edit the octet setting with the numerical input dialog【NUM】. 

• [LAN RESET] : Initialize settings related to the LAN. 

 

■ [LAN] – [PORT NUMBER]  : Display the Ethernet port number. 

The port number cannot be changed. 

 

■ [LAN] – [MAC ADDRESS]  : Display the Ethernet MAC address. 

This is the MAC address of the Ethernet connector for this instrument. It cannot be changed. 
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3.5.10 Calibration dialog  

 

  

 

■ [CALIBRATION]  : Execute calibration. 

This executes the self-calibration function of the instrument. 

○ Setting method 

< Execution operations (confirm) >  

Selected menu and press the ENTER key to display the cable connection confirmation message. After 

confirming the cable connection, press the ENTER key or tap on the [OK] button to start the calibration. 

During calibration, a progress dialog box is displayed as shown below. That dialog box closes 

automatically when the calibration process ends normally.  

 

  

For more information on calibration, refer to "5.9.1 Calibration".  

 

■ [EQUALIZING]  : Set the equalization. 

This sets the equalizing function to on or off.  

○ Setting method 

< List operations (confirming) >  

• ON : Equalizing is enabled. 

• OFF : Equalizing is disabled 

For more information on equalizing, refer to "5.9.3 Equalizing".  
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3.5.11 Other dialogs  

 

 

 

 

■ [BEEP]  : Turns the beep sound on or off. 

This sets the beep sound (internal buzzer) to on or off.  

○ Setting method 

< List operations (confirming) >  

• ON : The beep sound is enabled. 

• OFF : The beep sound is disabled. 

 

■ [DATE/TIME]  : Set the date and time. 

This sets the internal calendar and clock.  

○ Setting method 

< Numerical value settings (immediate setting) > , < Numerical value settings (new input) > ,  

< Numerical value settings (edit) >  

The year, month, and day is displayed in 24-hour format as yyyymmdd. 

The setting range is from 1998 to 2099 for the year, 1 to 12 for the month, 1 to 31 for the day, 0 to 23 for 

the hour, 0 to 59 for the minute, and 0 to 59 for the second. The setting resolution is 1 for all items. 

 

■ [RESET]  : Initialize settings. 

The settings of the instrument are intialized. 

○ Setting method 

< Execution operations (confirm) >  

Select the menu and press the ENTER key to display the confirmation message. Press the ENTER key 

or tap on the [OK] button to initialize the settings.  

For more information on the initialization, refer to "3.6 Initial settings".  

 

■ [TOUCH ADJUST]  : Adjust the touch panel position. 

This adjusts the position of the touch panel of the instrument. 

○ Setting method 

< Execution operations (confirm) >  

Select the menu and press the ENTER key to display the confirmation message. Press the ENTER key 

or tap on the [OK] to display the touch panel position adjustment screen.  

For more information on touch panel position adjustment, refer to "5.14.3 Touch panel adjustment".  
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■ [BRIGHTNESS]  : LCD brightness adjustment 

This adjust the brightness of the LCD backlight.  

○ Setting method 

< Numerical value settings (immediate setting) >, < Numerical value settings (new input) >,  

< Numerical value settings (edit) >  

The setting range is from 0 to 100 and the resolution is 1. Higher numerical values mean higher 

brightness. Even if this value is set to 0, the LCD backlight is not entirely turned off.  

 

■ [SYSTEM]  : Display the instrument system information. 

This displays the instrument model name and other such information.  

Select the menu and then press the ENTER key to display the [System] dialog. The dialogue only 

displays information; no settings can be change. The information that is displayed is shown below. 

• MODEL   : Model name "FRA51602" 

• VERSION  : Firmware version 

• SERIAL No.  : Manufacturing serial number 

• CAL DATE  : The date of the last instrument calibration 

• COPYRIGHT  : Copyright information  

 ○ Function key functions 

• [FIRMWARE UPDATE] : Update the instrument firmware. 

• [TIME ZONE]  : Set the time zone 

• [INITIALIZE]  : Restore factory settings. 

 

3.5.12 BASIC SETUP dialog  

This is displayed when the front panel BASIC SETUP key is pressed. 

This is a shortcut menu that allows you to easily set items that are frequently set.  

 

  

 

 The setting operations are the same for each dialog. They are described below.  

■ [SWEEP LOWER]  : Sweep lower frequency 

 →【Sweep】– [SWEEP LOWER] 

■ [SWEEP UPPER]  : Sweep upper frequency 

 →【Sweep】– [SWEEP UPPER] 

■ [AMPLITUDE]  : AC amplitude  

 →【OSC】– [AMPLITUDE] 

■ [INTEGRATION]  : Number of integrations or integration time 

 →【Measure】– [INTEGRATION] 
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3.6 Initial settings 

This instrument is initialized when descrived below. 

• When shippend from factory 

All of the settings have the intial values. The content of the setting memory is the same as the intial 

settings. 

• When the reset instruction has been given 

All settings other than setting memory, measurement data, and interface settings are initialized. 

Panel operation [Other] – [RESET] 

Remote control command  *RST command 

• When power is turned on, if the resume memory storing the last settings has an error.  

 

Refer to "Table 3-1 Initial settings" for the items to be intialized and the intial values. The table also 

shows whether the parameter values are to be initialized, be saved in the resume memory, be saved as 

measurement data, or be loaded when sequencing.  
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Setting item Parameter range Initial value 
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<OSC>  

FREQUECNCY 10 µ to 2 MHz 1 kHz Y Y Y Y 

AMPLITUDE 0 to 10 Vpk 1 Vpk Y Y Y Y 

DC BIAS −10 to +10 V 0 V Y Y Y Y 

OUTPUT CONNECTOR FRONT | REAR FRONT Y Y Y Y 

ON/OFF SYNC ASYNC | SYNC(AC+DC) | 

SYNC(AC) 

ASYNC Y Y N Y 

ON/OFF MODE QUICK | SLOW QUICK Y Y N Y 

STOP MODE QUICK | 0°SYNC QUICK Y Y N Y 

WAVEFORM SINE | SQUARE | 

TRIANGLE 

SINE Y Y Y Y 

10MHz REF IN DISABLE | ENABLE DISABLE Y Y N Y 

10MHz REF OUT DISABLE | ENABLE DISABLE Y Y N Y 
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Setting item Parameter range Initial value 
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AMPLITUDE  

 COMPRESSION 
      

  FUNCTION OFF | ON OFF Y Y N Y 

  REF CHANNEL CH1 | CH2 CH1 Y Y N Y 

 REF LEVEL 1 µ to 600 Vrms 1 Vrms Y Y N Y 

  OUTPUT LIMIT 1 m to 10 Vpk 1 Vpk Y Y N Y 

  TOLERANCE 1 to 100% 10% Y Y N Y 

  RETRY TIMES 1 to 9999 10 Y Y N Y 

  CORRECTION 

  FACTOR 

1 to 100% 100% Y Y N Y 

  < Measure >  

INTEGRATION MODE FIX | SHORT | MED | LONG FIX Y Y Y Y 

INTEGRATION UNIT CYCLE | TIME CYCLE Y Y Y Y 

 CYCLE 1 to 9999 CYCLE 1 CYCLE Y Y Y Y 

TIME 0 to 9990 SEC 0 SEC Y Y Y Y 

START DELAY UNIT CYCLE | TIME TIME Y Y Y Y 

 CYCLE 0 to 9999 CYCLE 1 CYCLE Y Y Y Y 

 TIME 0 to 9990 SEC 0 SEC Y Y Y Y 

MEAS DELAY UNIT CYCLE | TIME TIME Y Y Y Y 

 CYCLE 0 to 9999 CYCLE 1 CYCLE Y Y Y Y 

 TIME 0 to 9990 SEC 0 SEC Y Y Y Y 

d/dt OFF | (jω) | (jω)
2
 | (1/jω)  

 | (1/jω)
2
 

OFF Y Y Y Y 
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Setting item Parameter range Initial value 
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  < Sweep >  

SEQ SWEEP OFF | 1 to 20 OFF Y Y N N 

SWEEP LOWER 10 µ to 2 MHz 

But, < SWEEP UPPER 

10 Hz Y Y Y Y 

SWEEP UPPER 10 µ to 2 MHz 

But, > SWEEP LOWER 

100 kHz Y Y Y Y 

SWEEP RESOLUTION LIN | LOG LOG Y Y Y Y 

3 to 20000 100 Y Y Y Y 

REPEAT ON | OFF OFF Y Y N N 

FREQUENCY CHANGE 

 MODE 

ASYNC | 0°SYNC ASYNC Y Y Y Y 

SLOW SWEEP ON | OFF OFF Y Y N Y 

  CHANNEL CH1 | CH2 CH1 Y Y N Y 

  TYPE dBR | R | θ | a | b θ Y Y N Y 

 VARIATION dBR 0 to 1000 dB 10 dB Y Y N Y 

R, a, b 0 to 600 Vrms 1 Vrms Y Y N Y 

θ 0 to 180° 10° Y Y N Y 
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Setting item Parameter range Initial value 
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 < Graph >  

TITLE SET Up to 63 characters (empty) Y Y Y N 

STYLE SINGLE | SPLIT SINGLE Y Y N N 

GRID SOLID LINE | 

BROKEN LINE 

BROKEN 

LINE 

Y Y N N 

 STYLE OFF | X | X-Y1 | X-Y2 | 

X-Y1-Y2 

X-Y1 Y Y N N 

DISPLAY MODE       

  X 

AXIS 

TYPE LIN | LOG LOG Y Y N N 

 SWEEP | θ | A SWEEP Y Y N N 

  Y AXIS Y1 TYPE LIN | LOG LIN Y Y N N 

Y2 TYPE LIN | LOG LIN Y Y N N 

 R-θ | dBR-θ | R-GD | 

dBR-GD | a-b | R | dBR | b 

dBR-θ Y Y N N 

DISPLA

Y 

TRACE 

MEAS Y1 ON | OFF ON Y Y N N 

MEAS Y2 ON | OFF ON Y Y N N 

REF Y1 ON | OFF OFF Y Y N N 

REF Y2 ON | OFF OFF Y Y N N 

ANALYSIS MODE CH1/CH2 | CH2/CH1 | 

CH1 | CH2 

CH1/CH2 Y Y N N 

PHASE RANGE ±180°| 0 to 360°| 

 −360 to 0°| UNWRAP 

±180° Y Y N N 

  APERTURE 2 to 200 10 Y Y N N 

SCALE MODE AUTO | FIX AUTO Y Y N N 

X MAX  −1.0 T to +1.0 T 100.0 k Y Y N N 

X MIN  −1.0 T to +1.0 T 10.0 Y Y N N 

Y1 MAX  −1.0 T to +1.0 T 100.0 k Y Y N N 

Y1 MIN  −1.0 T to +1.0 T 1.0 Y Y N N 

Y2 MAX  −1.0 T to +1.0 T 10.0 Y Y N N 

Y2 MIN  −1.0 T to +1.0 T 1.0 Y Y N N 
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 < Marker >  

MARKER OFF | MAIN | MAIN&⊿ MAIN Y Y N N 

SEARCH VALUE X  −1.0 T to +1.0 T 1.0 Y Y N N 

Y1  −1.0 T to +1.0 T 1.0 Y Y N N 

Y2  −1.0 T to +1.0 T 1.0 Y Y N N 

⊿X  −1.0 T to +1.0 T 1.0 Y Y N N 

⊿Y1  −1.0 T to +1.0 T 1.0 Y Y N N 

⊿Y2  −1.0 T to +1.0 T 1.0 Y Y N N 

AUTO SEARCH OFF | 

X MAX | X MIN | 

X PEAK | X BOTTOM | 

Y1 MAX | Y1 MIN | 

Y1 PEAK | Y1 BOTTOM | 

Y2 MAX | Y2 MIN | 

Y2 PEAK | Y2 BOTTOM | 

X | Y1 | Y2 | 

⊿X | ⊿Y1 | ⊿Y2 

OFF Y Y N N 

  < Trace >  

MEAS DATA  –   –  N Y  –   –  

REF DATA  –   –  N Y  –   –  

EQUALIZE CORR MEM  –   –  N Y  –   –  

(SPOT DATA)  –   –  N N  –   –  

 < Input >  

MEASURE RANGE CH1 AUTO | 600 V | 300 V | 

100 V | 30 V | 10 V | 3 V | 

1 V | 300 mV | 100 mV | 30 mV 

AUTO Y Y Y Y 

CH2 AUTO | 600 V | 300 V | 

100 V | 30 V | 10 V | 3 V | 

1 V | 300 mV | 100 mV | 30 mV 

AUTO Y Y Y Y 

OVER DETECT       

 DETECT LEVEL CH1 0 to 600 Vrms 600 Vrms Y Y N Y 

CH2 0 to 600 Vrms 600 Vrms Y Y N Y 

 ACTION BEEP ON | OFF OFF Y Y N N 

SWEEP STOP ON | OFF STOP Y Y N N 

WEIGHTING FACTOR CH1 0.0 to 1.0 T 1.0 Y Y N N 

CH2 0.0 to 1.0 T 1.0 Y Y N N 

INVERT ON | OFF OFF Y Y N N 
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  < Storage >  

CONDITION FILE (1 to 20)  –   –  N Y Y
*1

 Y 

DATA FILE (1 to 20)  –   –  N Y N N 

HCOPY FILE NUMBER 000 to 999 000 N Y N N 

*1: Only typical settings are saved. 
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 < Remote >  

SELECT USB | GPIB | RS-232 | LAN USB N N Y N N 

GPIB ADDRESS 0 to 30 2 N N Y N N 

RS-232 BAUD RATE 4800 | 9600 | 19200 | 

38400 |57600 | 115200 | 

230400 

9600 N N Y N N 

FLOW CONTROL NONE | SOFT | HARD NONE N N Y N N 

TERMINATOR CR+LF | LF CR+LF N N Y N N 

LAN IP METHOD ENABLE | DISABLE ENABLE N Y Y N N 

IP ADDRESS 0.0.0.0 to 255.255.255.255 192.16.0.2 N Y Y N N 

DEFAULT 

GATEWAY 

0.0.0.0 to 255.255.255.255 0.0.0.0 N Y Y N N 

SUBNET MASK 0.0.0.0 to 255.255.255.255 255.255.255.0 N Y Y N N 

DNS 0.0.0.0 to 255.255.255.255 0.0.0.0 N Y Y N N 

PORT NUMBER  5025  –   –   –   –   –  

MAC ADDRESS  00-14-CE 

-XX-XX-XX 

 –   –   –   –   –  
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 < Calibration >  

EQUALIZE ON | OFF OFF Y Y Y N 

 < Other >  

BEEP ON | OFF ON Y Y N N 

DATE/TIME YEAR 1998 to 2099 (when shipped) N Y Y N 

MONTH 1 to 12 (when shipped) N Y Y N 

DATE 1 to 31 (when shipped) N Y Y N 

TIME 0 to 23 (when shipped) N Y Y N 

MINUTE 0 to 59 (when shipped) N Y Y N 

SEC 0 to 59 (when shipped) N Y Y N 

TOUCH ADJUST  –   –  N Y N N 

BRIGHTNESS 0 to 100 50 N Y N N 

 

■ Remarks 

 Y There is the function 

 N There is no function (no influence) 

 – Not applicable 
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4.1 Display and operation for powering up 

4.1.1 What to check before turning the power on 

Before turning the instrument power switch on, read "2.3 Grounding and power connection" and check 

the instrument grounding and power supply voltage.  

 

4.1.2 Turning power on and off 

The instrument has the three operating modes listed below. The operating mode is set by using the power 

switch (rear panel) and the standby switch (front panel).  

Power on The instrument is operating, has been set up, and a measurement can be performed. 

Power off The instrument is disconnected from the power supply (inoperative) 

Standby Power is supplied to the instrument, but the instrument is inoperative. 

 

The general procedures for turning the power on and off are described below. 

 

■ Turning the power on 

Make sure that the power cord is inserted into the power inlet and is plugged into an appropriate power 

source. Make sure that the power switch is set to the " | " position.  

 

Press the standby switch to turn the power on. The startup screen will be displayed on the LCD and the 

instrument will then be operational.  

 

■ Setting the instrument to standby state 

To set the instrument to standby mode when the instrument is operating (power on), press and hold the 

standby switch for at least four seconds. The shutdown operation will begin and after about 10 seconds 

the instrument will be in standby mode (not operational). 

 

■ Turning the power off 

When the instrument is in standby mode, perform either or both of the operations listed below.  

Set the power switch to the " ○ " position. 

Remove the power cord from the power inlet or unplug the power cord from the outlet.  

In normal use, it is not necessary for the instrument to be in the power off mode. 
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4.1.3  Restoration of settings at power on 

The settings of the instrument at startup depends on how the power was turned off when the instrument was 

last used. In any case, however, the oscillator output is always off immediately after startup.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

If the instrument has stopped operating because of a power outage or the power switch being turned off 

during operation, the power will be turned on automatically by the process for recovery from a power 

outage or by switching on the power with the power switch (standby switch operation is not necessary). 

When power is restored in this way, however, the settings are not restored to the settings at the time of 

power interruption. Instead, the settings are retrieved from setting memory No.1. For more information on 

the setting memory, refer to "5.12 Memory operations".  

 

 

 

 

Operating state (setting A) 

Press and hold the standby switch 

・Power switch at " ○ " 

・Power outage 

・Power switch at "｜" 

・Recovered from power outage 

Press the standby switch 

・Power switch at " ○ " 

・Power outage 

・Power switch at "｜" 

・Recovered from power outage 

Operating state (setting A) Operating state  
(setting memory No.1) 
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4.1.4  Startup screen and operation 

When the power is turned on, the startup screen is displayed. For the first several seconds, all of the lamps 

are lit for operation check. 

During that time, internal initialization and self-diagnosis are performed. If an abnormality occurs, an error 

message is displayed. In that case, set the power switch on the rear panel to the off position, wait at least 

five seconds, and then set the power switch back to the on position. If the error occurs again, the instrument 

may be malfunctioning, so please contact the NF Corporation or its authorized agent.  

 

 

 

 

 

 

 

 

 

 

 

 

   Start up screen 

 

 When the instrument starts up normally, the initial screen is displayed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Initial screen 

 From this point on, operations such as setting and measurement, etc. are possible.  
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4.2  Simple operation for the first use 

The procedures for performing a basic measurement is described here. 

 

4.2.1 Common operations 

■ Initialization 

Initialize this instrument as follows. 

Select【Other】－[RESET] and press the ENTER key to display the confirmation message on the LCD 

screen. Press the ENTER key or tap on the [OK] button to initialize the settings.  

For a description of what is initialized, read "3.6 Initial settings".  

 

■ BASIC SETUP key 

Press the BASIC SETUP key on the front panel to display the Basic Setup shortcut menu for quickly 

setting items that are frequently changed.  

 

  

[SWEEP LOWER] : Set the sweep frequency lower limit. 

[SWEEP UPPER] : Set the sweep frequency upper limit. 

[AMPLITUDE] : Set the AC amplitude.  

[INTEGRATION] : Set the number of integration times or duration. 

 For more information on changing settings, read "3.3.1 Menu operations".  
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4.2.2  Measuring loop gain 

The results of measuring the loop characteristics (loop gain characteristic) of a negative feedback loop are 

phase margin and gain margin, which are indicators of negative feedback loop stability. The basic 

connections for measuring the loop gain are illustrated below.  

 

 

 

 

 

 

Figure 4-1 Connections for loop gain measurement 

 

The set up and measurement method for a typical DC-DC converter are explained below. 

 

 

 

 

 

 

 

 

 

 

Figure 4-2 Example of connections for measuring the loop gain of a DC-DC converter 

 

The injection resistance in the above diagram is inserted to prevent an open loop if the measurement probe 

is removed from the circuit being measured. The resistance value is several tens of ohms or less and 

sufficiently smaller than R1. 
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ERROR 
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VREF 

R1 
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Injection resistance 
Several 10Ω (<<R1) 
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 ！  Warning 

 

  

 A large output may be generated if the control loop is broken, resulting in possible 

damage to the equipment under test or risk of injury to the user. Ensure that an open 

control loop does not occur even if the probe is disconnected from the instrument by 

using an injection resistance. Secure the injection resistance firmly to ensure that it 

remains in place. 

 If the injected signal level is too high, the generated output may be large enough to 

damage the equipment under test or create a risk of injury to the user. Begin with a low 

signal level and increase it gradually, with sufficient checking for safety. 

 

Using the optional "PA-001-0369 LOOP GAIN MEASUREMENT ADAPTER" simplifies the 

connection between the circuit under test and the instrument and reduces the possibility of incorrect wiring. 

However, using the adapter restricts the voltage to ±42 V. For more information, refer to the instruction 

manual of the "PA-001-0369 LOOP GAIN MEASUREMENT ADAPTER".  

 

Follow the procedure described below for instrument set-up and performing measurements.  

1) Initialize the settings. 

2) Press the BASIC SETUP key and change the settings if necessary. In most cases, loop gain 

measurements can be performed without problem with the settings other than measurement amplitude 

(AMPLITUDE) left unchanged.  

[SWEEP LOWER] : Sweep frequency lower limit 

[SWEEP UPPER] : Sweep frequency upper limit 

[AMPLITUDE] : Measurement amplitude 

Denoting the output voltage of the DC-DC converter that is being measured 

as V, set the value to approximately V/50 or less. If the output voltages 5 V, 

set the value to about 100 mVpk; for an output voltage of 400 V, set the 

value to about 8 Vpk.  

[INTEGRATION] : Number of integration rounds. 

3) Press the AC/DC ON key on the front panel to turn the oscillator output on.  

4) Press the MEASURE DOWN key on the front panel to perform a sweep measurement and wait until the 

measurement is completed.  

5) Turning the knob moves the marker on the measurement data. Search for the frequency at which the gain 

is closest to 0 dB. The phase at that frequency is the phase margin. That frequency (the zero cross 

frequency) is a measure of the control response speed of the circuit under test.  
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6) In the same way, turn the knob to find the frequency at which the phase is closest to 0°. The gain at that 

frequency is the gain margin. Because the frequency is relatively high, it may be difficult to clearly read 

the gain margin because of noise, etc. for some circuits. In that case, it is possible to evaluate the loop 

stability by using the phase margin alone.  

 

  

 

As was explained in the most general example for measuring a DC-DC converter, change the measurement 

frequency range, oscillator amplitude, and number of integration rounds as is appropriate for the 

characteristics of the circuit being measured.  

 

Set the DC bias of the instrument oscillator to 0 V. Regardless of the output voltage of the circuit being 

measured, it is not necessary to set the DC bias when measuring loop gain.  
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■ Cautions concerning loop gain measurements 

  This instrument measures and displays loop characteristics rather than Aβ characteristics. In the block 

diagram presented in "Figure 4-1 Connections for loop gain measurement", the polarity reversing 

part of the feedback on the input side of the amplifier element (A) is included in the measurement. That 

is to say, −Aβ is measured. In general automatic control theory explanations, loop characteristics are 

usually treated as Aβ, so the phase margin is defined as the difference from 180°. For measurements with 

this instrument, however, the phase margin is defined as the difference from 0°. Also, when the Nyquist 

plot is displayed, the position that indicates the stability limit is (+1+j 0) rather than (−1+j 0). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-3 Nyquist plots obtained from actual measurements 

 

Although the position for indicating the stability limit is shifted, the vector locus is also rotated 180° at 

the origin, so the method for determining stability is the same as for an ordinary Nyquist plot.  
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4.2.3  Measuring the gain-phase characteristic 

This is the method for measuring the transfer frequency characteristics of amplifiers and filters, etc.  

 

 

 

 

 

(a) Measurement of the transfer characteristic    (b) Measuring the transfer characteristic 

within a circuit 

Figure 4-4 Example of connections for gain-phase measurement 

 

The characteristics of the equipment under test can be obtained by measurement with the connections 

illustrated in Figure 4-4. When measuring the input-output characteristics (Figure 4-4 (a)), it is 

convenient to use the BNC adapter that is provided with the instrument. Measurement accuracy can be 

increased by placing the BNC adapter on the input side of the equipment under test. 

 

 

 

 

 

 

 

 

Figure 4-5 Example of connections for transfer characteristic measurement 

 

Follow the procedure described below for instrument set-up and performing measurements.  

1) Initialize settings. 

2) Press the BASIC SETUP key and change the settings as necessary. 

[SWEEP LOWER] : Sweep lower frequency 

[SWEEP UPPER] : Sweep upper frequency 

[AMPLITUDE] : Measurement amplitude 

[INTEGRATION] : Number of integration rounds 

3) Press the AC/DC ON key on the front panel to turn the oscillator output on.  

In Out 

EUT 

OSC CH1 CH2 

FRA51602 

BNC adapter 
(accessory)  

Ａ 

EUT 

1 2 ～ 

Ａ 

EUT 

1 2 ～ 
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4) Press the MEASURE DOWN key on the front panel to perform a sweep measurement and wait until the 

measurement is completed. 

 

 

 

5) Turning the knob moves the marker on the measurement data. You can read the gain or phase at any 

frequency. You can also detect maximum values, search, find the location of an arbitrary gain value, and 

perform other such operations. For more information on the operations, read "5.6 Marker operations".  

 

 

4.2.4 Measuring impedance 

Impedance is defined as the ratio of the voltage and current of the device under test (DUT). The current of 

the sample is converted to voltage using a shunt resister. By measuring the voltage of the shunt resister and 

the sample simultaneouly, the impedance of the sample can be obtained. An impedance of 1 Ω is displayed 

on the screen with a multiplier of one (0 dB).  

 

 

 

 

 

 

Figure 4-6 Example of connections for measuring impedance 

 

The voltage of the DUT current i × Rs is input to CH2 from the current detection resistance Rs. By setting 

the CH2 input weight coefficient to 1/Rs and measuring the ratio of CH1 and CH2, the impedance value 

can be read directly as the gain (ratio voltage and current). For more information on the input weight 

coefficient, read "5.9.2 Input weighting".  

1 ～ 

2 

Current detection 
resister 

Rs i 

i x Rs 

v 
DUT 
Zx 
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Follow the procedure described below for instrument set-up and performing measurements.  

1) Initialize settings. 

2) Set the item that is to be displayed on the graph Y axis. 

Set【Graph】dialog－[DISPLAY MODE][Y AXIS] to LOG R－LIN θ. For more information, read 

"3.5.4 Graph dialog".  

3) Press the BASIC SETUP key and change the settings as necessary. 

[SWEEP LOWER] : Sweep lower frequency 

[SWEEP UPPER] : Sweep upper frequency 

[AMPLITUDE] : Measurement amplitude 

[INTEGRATION] : Number of integrations 

4) Press the AC/DC ON key on the front panel to turn the oscillator output on. 

5) Press the MEASURE DOWN key on the front panel to perform a sweep measurement and wait until the 

measurement is completed. 

 

    

 

6) Turn the knob to move the marker on the measurement data. You can read the measured value at any 

frequency. You can also detect maximum values, search, find the location of an arbitrary gain value, and 

perform other such operations. For more information on the operations, read "5.6 Marker operations". 
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If the OSC output of the instrument is amplified with a power amplifier, it is possible to measure the 

impedance by applying a large voltage/current to the DUT. A large amplitude or DC bias (voltage/current) 

can be used to measure a change in the impedance characteristic caused by a nonlinearity such as saturation 

of a magnetic or dielectric material. 

 

 

 

 

 

 

 

Figure 4-7 Example of connections for measuring impedance with high-power 
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4.3  Oscillator settings 

The basic setup and operation of the oscillator are described in this section. 

 

■ Setting the output on or off 

 Use the OSC key on the front panel. 

 

 

 

 

The output lamps that are to the right of the AC/DC ON key are lit when corresponding AC or DC is 

being output.  

Pressing the AC/DC ON key turns on both the AC output and the DC output.  

Pressing the AC/DC OFF key turns off both the AC output and the DC output. 

Pressing the AC OFF turns off the AC output, but the DC output remains on.  

 

It is also possible to turn the output on at the beginning of measurement and have the output turn off 

automatically when the measurement is completed. That function is convenient for minimizing the signal 

that is applied to the circuit or DUT being measured. For more information, read "5.4.4 Measurement 

synchronization”. 

 

■ Setting the frequency 

The method for setting the oscillator frequency is described here. It is possible to set the frequency over 

the range from 10 µHz to 2 MHz with a resolution of 10 µHz. This frequency setting is for performing 

measurements with a fixed frequency (SPOT measurement). 

Select【OSC】－[FREQUENCY]. 

 

  

Output lamp 
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The frequency is set by tapping the function keys at the bottom of the LCD screen.  

 [SWEEP MIN -> FREQ] : Set the lower limit for the sweep frequency. 

 [SWEEP MAX -> FREQ] : Set the upper limit for the sweep frequency. 

 [MKR -> FREQ]  : Set the main marker frequency. 

 [⊿MKR -> FREQ] : Set the delta marker frequency.  

 [DIRECT NEW]  : Set an arbitrary frequency. 

 [DIRECT EDIT]  : Edit the current frequency setting. 

 

Changing the frequency setting immediately changes the oscillator output frequency. 

When a sweep measurement is performed, the setting changes according to the sweep frequency. When a 

sweep is completed, the setting value becomes the frequency at the end of the sweep.  

 

■ Setting the AC amplitude 

The AC amplitude for measurement is set in the range from 0 to 10 Vpk. 

Select【OSC】－[AMPLITUDE]. 

 

  

 

The AC amplitude is set by tapping the function keys at the bottom of the LCD screen. 

 [DIRECT NEW] : Set an arbitrary frequency. 

 [DIRECT EDIT] : Edit the current frequency setting. 

 

● Cautions concerning the AC amplitude setting 

Simply setting a value for the AC amplitude does not change the actual amplitude of the oscillator 

output until the AC/DC ON key is pressed. Even if the AC and DC output lamps are lit, it is necessary 

to press the AC/DC ON key to change the actual output amplitude. 

 

● Constraints on the AC amplitude setting range and the DC bias setting range 

The settings for the AC amplitude and the DC bias are limited to a total of ±10 V. If the DC bias is set 

to 0 V, the AC amplitude can be set to a value of up to 10 Vpk. Please note that if the DC bias is set to 

+1.2 V (or −1.2 V), the AC amplitude setting range is restricted to a maximum of 8.8 Vpk.  
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■ Setting the DC bias 

The DC bias that is applied to the circuit or DUT is set in the range from −10 V to +10 V. 

Select【OSC】－[DC BIAS]. 

 

  

 

The DC bias is set by tapping the function keys at the bottom of the LCD screen. 

 [DIRECT NEW]: Set an arbitrary DC bias value. 

 [DIRECT EDIT]: Edit the current DC bias setting. 

 

● Selecting the DC bias output connector 

Normally, the DC bias output from the OSC connector on the front panel, being added to the AC 

output. 

If 【OSC】－[OUTPUT CONNECTOR] is set to [REAR], the DC bias is output from the DC BIAS 

OUT connector on the rear panel. In that case, please note that the DC bias is not output from the OSC 

connector on the front panel. This is used when the DC bias applied to the circuit or DUT being 

measured is supplied via a different path than the AC signal used for measurement.  

 

● Cautions concerning the DC bias settings 

Simply changing the DC bias settings (magnitude and output location) does not change the DC bias 

output until the AC/DC ON key is pressed. Even if the AC and DC output lamps are lit, it is necessary 

to press the AC/DC ON key to change the actual DC bias output. 

 

● Constraints on the setting range of the AC amplitude and the DC bias 

The settings for the AC amplitude and the DC bias are limited to a total of ±10 V. If the DC bias is set 

to 0 V, the AC amplitude can be set to a value of up to 10 Vpk. Please note that if the DC bias is set to 

+1.2 V (or −1.2 V), the AC amplitude setting range is restricted to a maximum of 8.8 Vpk. 
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■ Setting the waveform 

Select the oscillator output waveform from among sinusoidal (SINE), square (SQUARE), and triangular 

(TRIANGLE).  

Select【OSC】－[WAVEFORM].  

 

  

 

The waveform that is set is displayed as an icon in the upper part of the screen. 

Normally, the sinusoidal waveform (SINE) is used. The measurement accuracy of this instrument is 

always specified for the sinusoidal waveform. The square and triangular waveforms are used for checking 

the operation of the circuit being measured; they are not suitable for measuring frequency characteristics 

with this instrument.  

For information on advanced oscillator settings other than described above, refer to "5.4 Oscillator 

control".  
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4.4  Integration 

This instrument performs measurement processing as a discrete Fourier transform (DFT) in units of one 

cycle of the measurement waveform. By nature, the DFT essentially removes noise and high-frequency 

harmonics. However, if the signal component being measured is small relative to the noise, or if highly 

accurate measurement is required, the accuracy of measurement can be improved by increasing the 

integration period (the number of integrations). 

White noise is reduced in rough proportion to the square root of the integration setting (number or duration 

of integrations). Noise components other than the measurement frequency are also reduced by increasing 

the integration setting. However, the time required for measurement increases in proportion to the number 

of integrations.  

 

■ Setting the integration mode 

There are two integration modes: manual integration, in which the number of integrations is 

predetermined, and automatic integration, in which the number of integrations is adjusted automatically 

according to the measurement data.  

Select【OSC】－[INTEGRATION MODE]. 

 

  

 [FIX]  : Manual integration 

 [SHORT] : Automatic integration (short time) 

 [MED]  : Automatic integration (medium time) 

 [LONG]  : Automatic integration (long time) 

 

● Manual integration 

The normal setting is [FIX]. The integration is performed according to the number of times or the 

duration that is set in [INTEGRATION]. 

 

● Automatic integration 

The number of integrations is determined by monitoring the variance of the measurement results (DFT 

results). The integration is performed repeatedly in the order SHORT < MED < LONG until the 

variance becomes small. Clean data is thus obtained, but the measurement time is long. 

When the signal-to-noise ratio decreases only within a particular frequency range within the sweep 

range, it may be possible to obtain clean data in a short time as the result of automatic integration. 

However, because the number of integration times is determined on the basis of a statistic (variance), 

the integration may end while the signal-to-noise ratio is insufficient or the integration may be repeated 

more times than is necessary, depending on the nature of the signal being measured. (The integration 
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must be performed at least three times to obtain the statistic.) Furthermore, it is not possible to predict 

the time required to finish the sweep in advance. Before using automatic integration, you should 

perform preliminary experiments.  

 

■ Integration settings 

This sets the number of integration rounds or duration for the manual integration mode (FIX), and the 

upper limit in automatic integrarion mode. 

 

  

 

The integration setting is set as the number of integration times (cycles) or as a duration (s). When set as a 

duration, the value is converted to a number of cycles internally for operation of the instrument. 

Regardless of the setting, integration is necessarily performed at least one time. 

 

The measurement time for each frequency varies with the number of integrations and the measurement 

frequency (f [Hz]). The measurement time (s) is estimated as described below, where N is the number of 

integration cycles. 

(When the number of integration cycles is from 1 to 11)  

○ When the sweep density setting (【Sweep】－[SWEEP RESOLUTION]) is 200 or less  

 ・f < 1.36 kHz  : (1/f) × N 

 ・1.36 kHz ≦ f < 50 kHz : (1 ms to 1.5 ms) × N 

 ・50 kHz ≦ f  : approximate 0.5 ms × N 

○ When the sweep density setting (【Sweep】－[SWEEP RESOLUTION]) is from 201 to 20,000 

 ・f < 1.36 kHz  : (1/f) × N + 1 ms 

 ・1.36 kHz ≦ f < 50 kHz : (1 ms to 1.5 ms) × N + 1 ms 

 ・50 kHz ≦ f  : approximate 0.5 ms × N + 1 ms 

(When the number of integration cycles is from 12 to 1,677) 

 ・f < 1.36 kHz  : (1/f) × (N－11) × 12 

 ・1.36 kHz ≦ f < 3 kHz : (1 ms to 1.5 ms) × (N－11) × 12 

 ・3 kHz ≦ f  : approximate 20 ms × (N－11) 

(When the number of integration cycles is from 1,678 to 20,000) 

 ・f < 1.36 kHz  : (1/f) × 20,000 

 ・1.36 kHz ≦ f < 3 kHz : (1 ms to 1.5 ms) × 20,000 

 ・3 kHz ≦ f  : approximate 20 ms × (N－11) 
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4.5  Measurement control 

This section explains how to start and stop the measurement process of this instrument. 

The instrument can perform sweep measurements and spot measurements.  

Sweep measurement : The frequency response characteristic is measured by sweeping over 

frequencies and the measurement results are displayed as a graph. Sweep 

measurements include upsweep measurements, which measure over 

increasing frequencies and downsweep measurements, which measure over 

decreasing frequencies.  

Spot measurement : The measurement is performed at the frequency that has been set. The 

measurement result is displayed at the center of the LCD screen in large 

characters.  

Measurement control is performed by using the MEASURE keys on the front panel.  

 

 

 

 

 

 DOWN key : Start a downsweep measurement 

 SPOT key : Start a spot measurement 

 UP key  : Start an upsweep measurement 

 STOP key : Stop measurement 

 

 

 

 

 

 

 

 

 

 

Example of display after a sweep measurement  Example of display after a spot measurement 

 

REPEAT lamp 
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■ Repeated measurements 

Pressing the REPEAT key sets the instrument to automatically repeat measurements. If the REPEAT  

lamp is lit, measurements are repeated for both sweep measurements and spot measurements. If the 

REPEAT  lamp is not lit, the instrument goes into standby mode after a measurement is completed. 

Pressing the REPEAT toggles the REPEAT  lamp that is above the key on and off. 

During repeat measurement, most operations such as saving or restoring settings or data and initialization 

are not performed. To perform such operations, stop the measurement.   
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4.6  Graph display mode 

The basic graph display mode settings are explained in this section. For more information on the functions, 

refer to "5.5 Graph display".  

 

■ Setting the display mode 

Use【Graph】－[DISPLAY MODE] to select what is to be displayed on the X axis, Y1 axis, and Y2 axis 

of the graph. The items that can be selected vary according to the analysis mode setting. The possible 

graph display combinations are shown in the following table. If settings other than shown in the table are 

used, nothing at all is displayed on the graph. "LIN" represents a linear axis scale and "LOG" represents a 

logarithmic axis scale. "✔" or "✘" symbol indicates whether linear or logarithmic axis setting is 

possible. 

 

Table 4-1 Display mode list 

○ Analysis mode: (CH1/CH2) or (CH2/CH1) 

X axis  LIN LOG Y1 axis  LIN LOG Y2 axis  LIN LOG Comments 

SWEEP ✔ ✔ R ✔ ✔ θ ✔ ✘ 

Bode plot 

SWEEP ✔ ✔ dBR ✔ ✘ θ ✔ ✘ 

SWEEP ✔ ✔ a ✔ ✘ b ✔ ✘ 

SWEEP ✔ ✔ R ✔ ✔ GD ✔ ✔ 

SWEEP ✔ ✔ dBR ✔ ✘ GD ✔ ✔ 

θ ✔ ✘ R ✘ ✔ － － － 
Nichols plot 

θ ✔ ✘ dBR ✔ ✘ － － － 

a ✔ ✘ b ✔ ✘ － － － Nyquist plot  

If the analysis mode is (CH1/CH2) or (CH2/CH1), gain is displayed as reciprocal data (reverse polarity 

for dB units) and phase is displayed as reverse polarity data. 

 

○ Analysis mode: (CH1) 

X axis  LIN LOG Y1 axis  LIN LOG Y2 axis  LIN LOG Comments 

SWEEP ✔ ✔ R ✔ ✔ － － －  

 

○ Analysis mode: (CH2) 

X axis  LIN LOG Y1 axis  LIN LOG Y2 axis  LIN LOG Comments 

SWEEP ✔ ✔ R ✔ ✔ － － －  
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The axis setting parameters are described and their units are given in the following table.  

 

Table 4-2 Graph axis parameters 

Analysis mode Axis setting Description Unit 

CH1/CH2 

CH2/CH1 

SWEEP Frequency Hz 

R | Gain | None (ratio) 

dBR | Gain | dB 

θ Phase Deg 

a Real part of gain None (ratio) 

b Imaginary part of gain None (ratio) 

GD Group delay s 

CH1，CH2 R Amplitude Vrms 
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■ Converting measurement data to display parameters 

The formulas for converting the various parameter formats that are used for measurement and display by 

this instrument are explained in this section.  

Let V
．

1 and V
．

2 respectively denote the voltage vectors obtained by Fourier transforms of the signals 

measured at analysis input connectors CH1 and CH2. The parameters are defined as shown below. 

 V1 [Vrms] ＝ |V
．

1|   V2 [Vrms] ＝ |V
．

2| 

 g ＝ |V
．

1|÷|V
．

2| 

 p [rad] ＝ ∠V
．

1 − ∠V
．

2  θ1 [deg] ＝ p×180 ÷ π 

 Measurement frequency [Hz]＝f Measurement angular frequency [rad/s]＝ω＝2 × π × f 

 

Table 4-3 Display parameter conversion formulas 

○ Analysis mode: (CH1/CH2) 

Display parameter Unit Formula Comments 

R None g Gain 

dBR dB 20×log10(g) Gain 

θ deg θ1 Phase 

a None g×cos(p) Real part of gain 

b None g×sin(p) Imaginary part of gain 

GD s －∂p/∂ω Group delay 

 

○ Analysis mode: (CH2/CH1) 

Display parameter Unit Formula Comments 

R None 1÷g Gain 

dBR dB −20×log10(g) Gain 

θ deg −θ1 Phase 

a None (1÷g)×cos(p) Real part of gain 

b None −(1÷g)×sin(p) Imaginary part of gain 

GD s ∂p/∂ω Group delay 

 

○ Analysis mode: (CH1) 

Display parameter Unit Formula Comments 

R Vrms V1 CH1 amplitude 

 

○ Analysis mode: (CH2) 

Display parameter Unit Formula Comments 

R Vrms V2 CH2 amplitude 
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4.7  High-frequency measurements 

At frequencies above several hundreds of kilohertz, the effect of signal cables on measurement error tends 

to increase with the frequency. The main points of caution for measuring at high frequencies are explained 

in this section.  

 

a) Auto-range 

In the default settings, CH1 and CH2 are both set to auto-range. This setting simplifies measurement 

because the measurement range is switched automatically according to the magnitude of the signal, but 

error becomes large at high frequencies. For that reason, small steps (discontinuities) may appear in the 

measurement data before and after range switching. 

 

The problem of discontinuities in measurement results can be solved by performing the measurement in 

a fixed range but, that greatly reduces the dynamic range of the measurement. Also, if a signal that 

exceeds the range is input, correct results cannot be obtained because of excessive signal level. When 

measuring with a fixed range, consider these constraints when determining the measurement range.  

 

b) Using the probe 

When measuring at high frequencies, the static capacitance between wires of the signal cable may act as 

a load on the circuit being measured, greatly affecting the measurement results and the operation of the 

circuit being measured. When the cables are long (several percent of the wavelength of the measurement 

signal), The influence of signal reflection due to impedance mismatch surfaces and measurement error 

increases. In such cases, it is recommended to use a suitable probe to reduce measurement error. 

 

For example, a 10:1 passive probe intended for use with an oscilloscope can be used. Use a probe that 

has an impedance of 1 MΩ on the oscilloscope side in the correction range and a maximum capacitance 

correction range of at least 25 pF. Adjust the trimmer capacitor of the probe so that the frequency 

characteristic is flat before measurement. Specifically, set the analysis mode to the channel the probe is 

connected to (CH1 or CH2) and perform a sweep measurement over the range from about 10 Hz to 100 

kHz while measuring the OSC output signal with the probe and adjust the trimmer capacitor so that the 

difference in gain between the low region and the high region is minimum. 

 

Using a 10:1 passive probe attenuates the signal level to 1/10, but it is possible to compensate for that 

approximately by setting a suitable input weighting. For more information on input weighting, refer to 

"5.9.2 Input weighting".  

 

The equalizing function can be used for more accurate correction of probe errors. For more information 

on the equalizing function, refer to "5.9.3 Equalizing".  

 



4.7 High-frequency measurements 

 

 4-26 FRA 51602 

c) Cable length and routing 

The output BNC connector of OSC and the input BNC connectors of CH1 and CH2 are each electrically 

isolated from the instrument enclosure. The impedance is high and can be treated as approximately 

infinite impedance for DC or at mains frequencies. At higher frequencies, however, the isolation 

impedance decreases due to the stray capacitance to the enclosure, facilitating current flow from the 

outer conductor (shielding) of the cable to ground. 

 

If the connecting cable is long, resonance of the cable inductance and the isolation capacitance may 

perturb the frequency characteristics or make measurement impossible. At the (series) resonance 

frequency, the isolation impedance becomes very small, resulting in a state that is the same as if the 

signal cable shielding were grounded. That condition may be improved by attaching a common mode 

choke to the cable. For example, a ferrite core clamp such as used to prevent noise or electromagnetic 

interference can be attached to the cable.  

 

If the signal cables are rearranged, the coupling between cables and the impedance relative to ground 

change, so changes in the measurement results may be observed. In such cases, fix the cables in place so 

that they do not move to improve the reproducibility of the measurement results.  

 

d) Impedance matching 

It is possible to suppress reflection in the signal cable and achieve stable measurement at higher 

frequencies by attaching a commercial feedthrough type 50 Ω terminator to the input BNC connectors of 

CH1 and CH2. (It may be necessary to use a 50 Ω class coaxial cable for the signal cable.)  

 

[Information] 

• For a 50 Ω class coaxial cable (such as the included BNC cable, RG-58A/u, or 3D-2V, etc.), the 

propagation delay is about 5 ns per meter. Converting to phase, that is equivalent to 1.8° at 1 MHz. 

• For a 50 Ω class coaxial cable, there is about 100 pF of electrostatic capacitance per meter (between 

the core wire and shield). When driven by signal source resistance of 50 Ω, the gain change is about 

−0.0043 dB and the phase change is −1.8 deg at 1 MHz. 

• Take care to keep the connector contacts clean. Under some conditions, connectors that are not clean 

may result in measurement error of about 0.03 dB. 
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5.1 Analysis mode 

There are four possible analysis settings for data measured on two channels: (CH1/CH2), (CH2/CH1), 

(CH1), and (CH2). The mode is set using【Graph】– [ANALYSIS MODE]. Normally, the mode that is set 

when the instrument leaves the factory (CH1/CH2) is used. 

 

  

 

The analysis mode settings (CH1/CH2) and (CH2/CH1) differ in which channel used for the reference 

signal, so the display of the gain and phase is reversed. Gain is displayed as the reciprocal (inversion of 

sign for decibel units) and phase is displayed with inversion of sign.  

When the analysis mode is (CH1) or (CH2), the voltage amplitude is displayed for each channel. 

 

Even if the analysis mode setting is changed after the measurement has been completed, the data remains in 

internal memory and the data display is changed to reflect the change in analysis mode. The 

correspondence of analysis mode and displayed data is described in "4.6 Graph display mode".  
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5.2 Delay  

If there is a response delay element in the equipment under test and the measurement frequency is changed, 

the transient response causes an error in the measurement data. When using this instrument to measure 

frequency response, that error can be reduced by inserting a delay after the frequency change and before the 

measurement is started. The delay duration is set according to the time constant of the equipment under 

test. 

Particularly for equipment under test that has higher-order elements (steep filters, quartz oscillators, and 

other elements that have high Q values), accurate measurement cannot be performed without a large delay. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-1 Example of a response waveform that requires a delay 

 

The measurement frequency is changed during normal frequency sweep measurements, when the sweep 

begins (the frequency is returned to the starting frequency from the frequency at the end of the sweep), and 

in spot measurement when the measurement frequency is changed, etc. There are two delay settings: 

measurement delay (MEAS DELAY) and measurement start delay (START DELAY). The two types of 

delay differ in the timing with which the delay takes effect. Both delays are set using【Measure】. 

 

  

[MEAS DELAY] : The delay that is inserted each time the frequency changes during a sweep 

[START DELAY] : The delay that is inserted only at the beginning of a sweep measurement or 

at the beginning of a spot measurement. 

OSC frequency = f1 f2 

OSC output waveform 

EUT response waveform 
Time 

Measurement waveform range 

for delay = 0 
Measurement window with 

appropriate delay 
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