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Introduction .

Thank you for purchasing the HIOKI Model MR8880-20 Memory HiCorder. To obtain
maximum performance from the instrument, please read this manual first, and keep
it handy for future reference.

Introduction

The inputs of the instrument are specifically for voltage input.

An optional clamp-on probe is required for current measurement with the Memory
HiCorder. In this manual, all models of these probes are collectively referred to as
"clamp sensors." For details, refer to the instruction manual of the particular clamp
sensor to be used.

Registered Trademarks

» Windows and Excel are registered trademarks of Microsoft Corporation.
» CompactFlash is a registered trademark of Sandisk Corporation (USA).
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Confirming Package Contents

Confirming Package Contents

When you receive the instrument, inspect it carefully to ensure that no damage
occurred during shipping. In particular, check the accessories, panel switches, and
connectors. If damage is evident, or if it fails to operate according to the specifica-
tions, contact your dealer or Hioki representative.

Confirm that these contents are provided.

O Model MR8880-20 Memory HiCorder 0O Instruction Manual (This document)1

0O Model 21002 AC Adapter ................ 1 =§ P
with supplied power cord — D

O Application program CD
[P
&%@:’ B M@l@ (Waveform Viewer (Wv),
(. 39) 0= Communication command)............. 1
p.

The latest version can be down-
@ loaded from our web site.

Use the original packing materials when transporting the instrument,
if possible.

For information about options: (p. A26)
Contact your dealer or Hioki representative for details.
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Safety Information

Safety Information

A\DANGER This instrument is designed to comply with IEC 61010 Safety Stan-
dards, and has been thoroughly tested for safety prior to ship-
ment. However, mishandling during use could result in injury or
death, as well as damage to the instrument. Using the instrument
in a way not described in this manual may negate the provided
safety features.

Be certain that you understand the instructions and precautions
in the manual before use. We disclaim any responsibility for acci-
dents or injuries not resulting directly from instrument defects.

This manual contains information and warnings essential for safe operation of the
instrument and for maintaining it in safe operating condition. Before using it, be sure
to carefully read the following safety precautions.

Safety Symbols

A In the manual, the A symbol indicates particularly important information that the
user should read before using the instrument.
The A symbol printed on the instrument indicates that the user should refer to a
corresponding topic in the manual (marked with the [# symbol) before using the
relevant function.

Indicates a burn hazard if touched directly.
Indicates a double-insulated device.
Indicates a grounding terminal.

Indicates DC (Direct Current).

Indicates the ON side of the power switch.

Indicates the OFF side of the power switch.

O — i +Ep
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Safety Information

The following
and warnings.

symbols in this manual indicate the relative importance of cautions

A\DANGER

/N\WARNING
/AN\CAUTION

E AL 251 404

NOTE

Indicates that incorrect operation presents an extreme hazard that could
result in serious injury or death to the user.

Indicates that incorrect operation presents a significant hazard that could
result in serious injury or death to the user.

Indicates that incorrect operation presents a possibility of injury to the user
or damage to the instrument.

Indicates advisory items related to performance or correct operation of the
instrument.

Symbols for Various Standards

Ni-MH Law

C € This symbol indicates that the product conforms to safety regulations set out by
the EC Directive.

éﬁlé This is a recycle mark established under the Resource Recycling Promotion

WEEE marking:
E This symbol indicates that the electrical and electronic appliance is put on the
EU market after August 13, 2005, and producers of the Member States are
mmm required to display it on the appliance under Article 11.2 of Directive 2002/96/
EC (WEEE).

(only for Japan).

Other Symbols

SET
(Bold charac-
ters)

« Unless otherwise specified, "Windows" represents Windows 2000, Windows XP, Win-
dows Vista, or Windows 7.

« Dialog box represents a Windows dialog box.

« Click: Press and quickly release the left button of the mouse.
* Double click: Quickly click the left button of the mouse twice.

Indicates the prohibited action.

Indicates the location of reference information.

Indicates that descriptive information is provided below.

The names of setting objects and buttons on the screen are indicated by

square brackets [ ].

Bold characters within the text indicate operating key labels.
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Safety Information

Accuracy
We define measurement tolerances in terms of f.s. (full scale), rdg. (reading) and
dgt. (digit) values, with the following meanings:

f.s.

rdg.

dgt.

(maximum display value or scale length)

The maximum displayable value or scale length. In this instrument, the
maximum displayable value is the range (V/div) times the number of divi-
sions (10) on the vertical axis. Example: For the 1 V/div range, f.s. =10V

(reading or displayed value)
The value currently being measured and indicated on the measuring instru-
ment.

(resolution)

The smallest displayable unit on a digital measuring instrument, i.e., the
input value that causes the digital display to show a "1" as the least-signifi-
cant digit.

Measurement categories

This instrument complies with CAT IV (300 V AC/DC), CAT Il (600 V AC/DC) safety
requirements.

To ensure safe operation of measurement instruments, IEC 61010 establishes
safety standards for various electrical environments, categorized as CAT Il to CAT
IV, and called measurement categories.

CAT I

CAT il

CAT IV

Primary electrical circuits in equipment connected to an AC electrical outlet by a
power cord (portable tools, household appliances, etc.) CAT Il covers directly
measuring electrical outlet receptacles.

Primary electrical circuits of heavy equipment (fixed installations) connected
directly to the distribution panel, and feeders from the distribution panel to out-
lets.

The circuit from the service drop to the service entrance, and to the power meter
and primary overcurrent protection device (distribution panel).

Using a measurement instru-
ment in an environment desig-
nated with a higher-numbered
category than that for which the
instrument is rated could result
in a severe accident, and must
be carefully avoided.

Use of

ment that is not CAT-rated in

Distribution Panel

Internal Wiring
CAT |l

CATII Ty

“““ bl

e

Service Entrance

a measurement instru- Power Meter

CAT Il to CAT IV measurement Fixed Installation
applications could result in a
severe accident, and must be carefully avoided.




8

Operating Precautions

| Operating Precautions

Follow these precautions to ensure safe operation and to obtain the full benefits of
the various functions.

Before using the instrument the first time, verify that it operates normally to ensure
that no damage occurred during storage or shipping. If you find any damage, contact
your dealer or Hioki representative.

AWARN[NQ Before using the instrument, make sure that the insulation on the
probes, connection cords, and clamp sensor leads is undamaged
and that no bare conductors are improperly exposed. Using the
instrument in such conditions could cause an electric shock, so
contact your dealer or Hioki representative for replacements.

Instrument Installation

Operating temperature and humidity

Temperature: -10°C to 50°C (14 to 122°F),

Humidity: -10°C to 40°C (14 to 104°F) at 80%RH or less (non-condensating)
40°C to 45°C (104 to 113°F) at 60%RH or less (hon-condensating)
45°C to 50°C (113 to 122°F) at 50%RH or less (hon-condensating)

¢ During battery operation: 0°C to 40°C (32 to 104°F) at 80% RH or less (non-con-
densating)

« During battery charging: 10°C to 40°C (50 to 104°F) at 80% RH or less (hon-con-
densating)

Temperature and humidity range for guaranteed accuracy: 23+5°C (73x9°F),
80%RH or less (non-condensating)
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Operating Precautions

instrument.

Exposed to direct sunlight
Exposed to high temperature

Exposed to water, oil, other
chemicals, or solvents
Exposed to high humidity or
condensation

Exposed to high levels of
particulate dust

Subject to vibration

Avoid the following locations that could cause an accident or damage to the

In the presence of corro-
sive or explosive gases

Exposed to strong electro-
magnetic fields

Near electromagnetic radi-
ators

Near induction heating sys-
tems (e.g., high-frequency
induction heating systems
and IH cooking utensils)

Handling the Instrument

ADANGER « Do not allow the instrument to get wet, and do not take measure-
~ ments with wet hands. This may cause an electric shock.

* To avoid electric shock, do not remove the instrument's case.
The internal components of the instrument carry high voltages
and may become very hot during operation.

/\WARNING ° Do not attempt to modify, disassemble or repair the instrument;
- asfire, electric shock and injury could result.

* Avoid obstructing the ventilation holes on the sides of the instru-
ment, as it could overheat and be damaged, or cause a fire.
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Operating Precautions

/N\CAUTION ° The operating temperature range of the instrument is -10°C to 50°C.
Do not use the instrument in an environment that is out of this range.

» To avoid damage to the instrument, protect it from physical shock
when transporting and handling. Be especially careful to avoid physi-
cal shock from dropping.

 This instrument may cause interference if used in residential areas.
Such use must be avoided unless the user takes special measures to
reduce electromagnetic emissions to prevent interference to the
reception of radio and television broadcasts.

« Before transporting the instrument, disconnect all cables and remove
any CFcard, USB flash drive and recording paper.

* Do not slant the device or place it on top of an uneven surface. Drop-
ping or knocking down the device can cause injury or damage to the
device.

» The instrument is equipped with a protector. The physical shock pro-
tection provided by the protector does not fully prevent instrument fail-
ures. Be sulfficiently careful when handling the instrument.

NOTE  Correct measurement may be impossible in the presence of strong
magnetic fields, such as near transformers and high-current conduc-
tors, or in the presence of strong electromagnetic fields such as near
radio transmitters.

Handling the Cords and Cables

ACAUTION * Avoid stepping on or pinching cables, which could damage the cable
insulation.

« To avoid breaking the cables, do not bend or pull them.

« To avoid damaging the power cord, grasp the plug, not the cord, when
unplugging it from the power outlet.

* When disconnecting the BNC connector, be sure to release the lock
before pulling off the connector. Forcibly pulling the connector without
releasing the lock, or pulling on the cable, can damage the connector.

» To prevent an electric shock accident, confirm that the white or red
portion (insulation layer) inside the cable is not exposed. If a color
inside the cable is exposed, do not use the cable.
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NOTE - Use only the specified connection cables. Using a non-specified cable
may result in incorrect measurements due to poor connection or other

reasons.
« Before using a clamp sensor or logic probe, read the instruction man-

ual supplied with it.
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Operating Precautions

Alkaline Battery Box (Accessory) and Battery Pack (Option)

About installation procedure: "2.1 Using the Alkaline Battery Box (Accessory)
or Battery Pack (Option)" (p. 34)

/N\WARNING Be sure to observe the following precautions. Incorrect handling
may result in liquid leaks, heat generation, ignition, bursting and
other hazards.
 For the battery pack, use the optional Z1000 Battery Pack. We do

not take any responsibility for accidents or damage related to the
use of any other batteries.

* When using the alkaline battery box, use commercially available
eight LR6 alkaline batteries.

» To avoid the possibility of explosion, do not short circuit, disas-
semble or incinerate battery pack/battery. Handle and dispose of
batteries in accordance with local regulations.

* When storing the instrument, make sure no objects that could
short-circuit the connectors are placed near them.

» The battery pack and alkaline dry cell batteries contain lye,
which can cause blindness if comes into contact with the eyes.
Should battery liquid get into your eyes, do not rub your eyes
but rinse them in plenty of water and seek the immediate atten-
tion of a physician.

» To avoid electric shock, turn off the power switch and discon-
nect the cables before replacing the batteries or battery pack.

« After installing or replacing the batteries or battery pack, replace
the battery compartment cover and screws.

* Handle and dispose of batteries or battery pack in accordance
with local regulations.
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/N\CAUTION * Do not mix old and new batteries, or different types of batteries. Also,
be careful to observe battery polarity during installation. Otherwise,
poor performance or damage from battery leakage could result.

* Do not use LR6 alkaline batteries together with commercially avail-
able nickel hydride batteries or other types of batteries.

» To avoid corrosion and damage to this instrument from battery leak-
age, remove the batteries from the instrument if it is to be stored for a
long time (several months or more).

About alkaline dry cell batteries

When using battery pack

/N\CAUTION Observe the following to avoid damage to the instrument.

« Use the battery pack in an ambient temperature range of 0 to 40°C
and charge it in an ambient temperature range of 10 to 40°C.

« If the battery packs fails to complete charging within the stipulated
time, disconnect the AC adapter from the pack to stop charging.

» Consult your dealer or nearest service station should liquid leaks,
strange odor, heat, discoloration, deformation and other abnormal
conditions occur during use, charging or storage. Should these condi-
tions occur during use or charging, turn off and disconnect the instru-
ment immediately.

« Do not expose the instrument to water and do not use it in excessively
humid locations or locations exposed to rain.

« Do not expose the instrument to strong impacts and do not throw it
around.
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Operating Precautions

NOTE - The battery pack is a consumable. If the battery capacity remains very
low after correct recharging, the useful battery life is at an end.

* When a battery pack that has not been used for a long time is used,
charging may end before the battery pack is fully charged. In such a
case, repeat charging and discharging a number of time before use.
(A battery pack may also be in such a state immediately after pur-
chase.)

» The life of the battery pack (when capacity is 60% or more of initial
capacity) is approximately 500 charge-discharge cycles. (The life dif-
fers depending on the conditions of use.)

« To prevent battery pack deterioration when the battery will not be
used for 1 month or longer, remove it and store it in a dry location with
an ambient temperature range of between -20 to 30°C. Be sure to dis-
charge and charge it every two months. Long-term storage when
capacity has decreased will make charging impossible and reduce
performance.

* When a battery pack is used, the instrument turns off automatically
when the capacity drops. Leaving the instrument in this state for a
long time may lead to over discharge so be sure to turn off the power
switch on the instrument.

» The charging efficiency of the battery pack deteriorates at high and
low temperatures.
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Operating Precautions

Using the AC Adapter

/\WARNING * Use only the supplied Model 21002 AC Adapter. AC adapter
input voltage range is 100 to 240 V AC (with £10% stability) at 50/
60 Hz. To avoid electrical hazards and damage to the instrument,
do not apply voltage outside of this range.

« Before connecting to a power supply, make sure the supply volt-
age matches that indicated on the AC adapter. Connection to an
improper supply voltage may damage the instrument or AC
adapter and present an electrical hazard.

e Turn the instrument off before connecting the AC adapter to the
instrument and to AC power.

« To avoid electrical accidents and to maintain the safety specifi-
cations of this instrument, connect the power cord provided only
to a 3-contact (two-conductor + ground) outlet.

/N\CAUTION -+ If you wish to use a UPS (uninterruptible power supply) or DC-AC
inverter to power the instrument, do not use a UPS or DC-AC inverter
with square wave or pseudo sine wave output. Doing so may damage
the instrument.

« To avoid damaging the power cord, grasp the plug, not the cord, when
unplugging it from the power outlet.

NOTE - After use, always turn OFF the power.
« Brief power interruptions of 40 ms or less will not cause this instru-
ment to malfunction. However, Longer interruptions may cause the
Memory HiCorder to shut itself off, so consider local power conditions
before installing, as appropriate.
« To ensure that recording is not interrupted by power outages, you can
use the 21002 AC Adapter and Z1000 Battery Pack together.
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Operating Precautions

Connecting to the Terminals

Connecting to the Analog Input Terminals

A\DANGER - Note the following maximum input voltage and maximum rated
voltage to earth.
600 V AC/DC (CAT Ill, 11), 300 V AC/DC (CAT 1IV)
If their voltages are exceeded, this device will be damaged and
personal injury will result. Therefore, do not perform measure-
ment in this case.
The maximum allowable input voltage is the smaller of that of the
instrument or of the measurement cables.

» The relationship between the maximum allowable input voltage
and the maximum rated voltage to earth of the combined Mem-
ory HiCorder and measurement cables is as follows.

To avoid electric shock or damage to the instruments, do not
apply input voltage above the lowest maximum.

The maximum rated voltage to earth in the table applies when
measuring through input attenuators.

Measurement | Maximum input Maximum rated voltage to earth

cables voltage

Model 9197 600 V AC/DC 600 V AC/DC (CAT IlI, 1)
Model L9197 300 V AC/DC (CAT IV)
Model L9198 300 V AC/DC 600 V AC/DC (CAT II)
Model L9217

Model L9790 |600 V AC/DC When using Model L9790-01 Alligator
clip and Model 9790-03 Contact Pin
600 V AC/DC (CAT II)

300 V AC/DC (CAT IlI)

When using Model 9790-02 Grabber
clip

300 V AC/DC (CAT II)

150 V AC/DC (CAT Ill)

Model 9322 2000 V DC, When using the Grabber clip
1000 V AC 1500 V AC/DC (CAT II)
600 V AC/DC (CAT IlI)
When using the Alligator clip
1000 V AC/DC (CAT II)
600 V AC/DC (CAT IlI)




A\DANGER

/N\WARNING

ANCAUTION

NOTE
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Operating Precautions

Connect the clamp-on sensors or connection cords to the instru-
ment first, and then to the active lines to be measured. Observe
the following to avoid electric shock and short circuits.

* To avoid short circuits and potentially life-threatening hazards,
never attach the clamp to a circuit that operates at more than the
maximum rated voltage to earth, or over bare conductors.

* Do not allow the connection cord clips to touch two wires at the
same time. Never touch the edge of the metal clips.

* When the clamp sensor is opened, do not allow the metal part of
the clamp to touch any exposed metal, or to short between two
lines, and do not use over bare conductors.

* Do not leave the Memory HiCorder connected to test objects in
environments where a voltage surge might exceed the dielectric
withstand voltage. Doing so could result in damage to the Mem-
ory HiCorder, bodily injury or fatal accident.

* Do not connect a cable to the instrument while it is connected to
the object to be measured. Otherwise, an electric shock accident
may occur.

* To avoid short-circuit accidents, make certain that connections
are secure.

To prevent damage to the instrument and sensor, never connect or dis-
connect a sensor while the power is on, or while the sensor is clamped
around a conductor.

« Lay the connection cords and various cables away from the power
supply line and ground wire.

« Connecting the connection cords and various cables in a parallel con-
figuration with the inputs of another device (see the figure below) may
result in variations in measurement values and incorrect operation of
the instrument. When connecting with another device in a parallel
configuration, be sure to verify operation.

} Memory HiCorder
[

Measurement Object

I

Other instrument
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Operating Precautions

Connecting to the logic terminals

A\DANGER To avoid electric shock and short circuit accidents or damage to

the instrument, pay attention to the following:

» Maximum logic probe input voltages are as follows.
Do not measure if the maximum voltage would be exceeded, as
damage the instrument or personal injury may result.
Model 9320-01 Logic Probe: +50 V DC
Model MR9321-01 Logic Probe: 250 Vrms (HIGH range), 150 Vrms
(LOW range)

» The ground terminal for the 9320-

. . : Measurement | Memory
. )\ Probe J\

ground (chassis ground). There- TIIW B

fore, if the measurement object { 4

IH

connect to AC, it should have a
grounded, polarized plug, and be
connected to the same power outlet as the Memory HiCorder’s
AC adapter.
If the Memory HiCorder and measurement object are connected
to different mains circuits, or if an ungrounded power cord is
used, the potential difference between the different grounding
paths may result in current flow through a logic probe that could
damage the measurement object or Memory HiCorder.

* Do not allow the metal tip of a logic probe to cause a short
between conductors on the measurement object. Never touch
the metal tip of a probe.

When connecting USB cable

/N\CAUTION ° To prevent a malfunction, do not disconnect the USB cable during
communication.

* The Memory HiCorder and computer should be connected to the
same earth ground. If grounded separately, potential difference
between the ground points can cause malfunctions or damage when
connecting the USB cable.

NOTE _ This instrument cannot be powered by the bus of a PC or USB hub.
When using the instrument, connect the AC adapter or install batteries.
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Operating Precautions

When connecting to external control terminals

/A\WARNING To avoid electric shock or damage to the equipment, always

NOTE

observe the following precautions when connecting to external

control terminals.

» Always turn off the power to the instrument and to any devices
to be connected before making connections.

» Be careful to avoid exceeding the ratings of external control ter-
minals.

« Ensure that devices and systems to be connected to the exter-
nal control terminals are properly isolated.

» The ground of external control terminals and the ground of the

instrument are common and not isolated.

To prevent damage to the instrument, use a grounded power

cord for the device to be connected with the external control ter-

minals and this instrument, and supply power from the same

line. Using different lines or an ungrounded power cord may

result in a potential difference between the grounds depending

on the wiring state, and current flowing through the wiring mate-

rial may lead to damage of the measurement object or instru-

ment.

To prevent an electrical accident, use wiring material that has

more than enough dielectric strength and current-carrying

capacity.

If a cable of 3 meters or longer is connected, the instrument may be
susceptible to the interference of external noise and other EMC envi-
ronmental factors.
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Operating Precautions

About the Printer

&WARN’NG' The printer head and metal parts nearby become very hot. Be

A\WARNNG

ANCAUTION

NOTE

careful not to touch them because doing so may result in a burn.

» Be careful not to cut a finger with the paper cutter.

» To prevent a malfunction of the instrument, turn off the power when
connecting the instrument and printer unit.

» Do not directly touch the printer head because there is the risk of it
being damaged by static electricity.

As much as possible, avoid printing in hot and humid environments.
Otherwise, printer life may be severely shortened.

Using a CF Card/ USB Flash Drive

A\CAUTION

Measurement data (data captured to internal buffer memory) is
cleared when new measurements are started. If you want to
keep any data, be sure to save it to external media.

* Inserting a CF card/USB flash drive upside down, backwards or in the
wrong direction may damage the CF card, USB flash drive, or instru-
ment.

* Never remove a CF card or USB flash drive during measurement
while the instrument is accessing the CF card or USB flash drive. The
CF card or USB flash drive and/or the data on it may be damaged.
(The icon of the CF card or USB flash drive on the bottom left of the
screen is displayed in red during access.)

« Do not transport the instrument while a USB flash drive is connected.
Damage could result.

» Some USB flash drives are susceptible to static electricity. Exercise
care when using such products because static electricity could dam-
age the USB flash drive or cause malfunction of the instrument.

» With some USB flash drives, the instrument may not start up if power is
turned on while the USB flash drive is inserted. In such a case, turn
power on first, and then insert the USB flash drive. It is recommended to
try out operation with a USB flash drive before starting to use it for actual
measurements.
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Operating Precautions

NOTE - The Flash memory in a CF card/USB flash drive has a limited operat-
ing life. After long-term usage, data storage and retrieval become diffi-
cult. In this case, replace the CF card/USB flash drive with a new one.

« We cannot provide compensation for data loss in a CF card/USB flash
drive, regardless of content or cause of the damage. Furthermore, if a
long time has elapsed since data was recorded to a file, the stored
data may be lost. Always maintain a backup of important data stored
on a CF card/USB flash drive.

« Data can also be saved to a USB flash drive in real time, but from the
perspective of data protection, we recommend using Hioki's optional
CF card. The operation of media other than Hioki's optional products
is not guaranteed.

CD Handling

ACAUT’ON » Always hold the disc by the edges, so as not to make fingerprints on
the disc or scratch the printing.

* Never touch the recorded side of the disc. Do not place the disc
directly on anything hard.

» Do not wet the disc with volatile alcohol or water, as there is a possi-
bility of the label printing disappearing.

« To write on the disc label surface, use a spirit-based felt pen. Do not
use a ball-point pen or hard-tipped pen, because there is a danger of
scratching the surface and corrupting the data. Do not use adhesive
labels.

* Do not expose the disc directly to the sun's rays, or keep it in condi-
tions of high temperature or humidity, as there is a danger of warping,
with consequent loss of data.

« To remove dirt, dust, or fingerprints from the disc, wipe with a dry
cloth, or use a CD cleaner. Always wipe from the inside to the outside,
and do no wipe with circular movements. Never use abrasives or sol-
vent cleaners.

« Hioki shall not be held liable for any problems with a computer system
that arises from the use of this CD, or for any problem related to the
purchase of a Hioki product.




22

Operating Precautions
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1.1 Product Overview and Features

S

1.1 Product Overview and Features

1

This instrument is a waveform recorder that is easy to operate. It can be powered by
batteries, making it quick to employ in the field in the event of trouble. The measure-
ment data can be observed on the screen, calculated, and printed with a printer. You
can also check saved data on a computer. The instrument can be connected to a
computer and then controlled.

M3IAIBAO T J81dey)d

Measuring and
Recording

Measure voltage and
current waveforms

Optional connection cords
and clamp sensors can be
used to record the voltage
and RMS value and measure
the current of, for example, a
commercial power supply.

Measure timing

Logic probes can be used to
measure the timing of control
signals.

Analyzing
E/W\ANW\/ Gauge display
(p. 136)

Zoom in/out
(p. 137)

Event search
(p. 143)

Cursor Measure-
ments (p. 140)

Vi
M
B!

Easy Setting Wizard

Always Monitor Input
State

Record anomalies

Abnormal events can be
analyzed by recording with
the trigger function (p. 112).

AN AN FI\ .
VVV \4""U
Schedule measure-
ments

Measurements can be
scheduled.

Check (monitor)

the current input
state as a wave-
form and numerical

123.4V

values (p. 57)

Numerical Calcula-
tions (p. 177)

i

mV A
L@

Unit conversion display
(p- 99)

Saving,
Reading, and
File Manage-
ment

Measurement data can be
stored to and read from an
optional CF card or USB
flash drive (p. 149).

Printing

The optional printer allows
you to keep the measure-
ment results
on paper
(p. 165).

—— (T
1

gt g
2| S eS8

The supplied USB cable can
be used to transfer the data on
a CF card or USB flash drive
to a computer. The measure-
ment data can also be ana-
lyzed in software (p. 207).

VW
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1.2 Names and Functions of Parts

I 1.2 Names and Functions of Parts

Analog input terminals (BNC Jack) Manufacturer's Serial Number
Connect optional measurement cables or
clamp sensors (p. 40).

l

Al pa R | [ [T 11
I - ( ° :IJ,; ° O

Shows the serial number.
Do not remove this label,
as it is required for product

—

U

nonno-onononn

support.
©
el \ 9o
N8 T 9
f b ! P

- - |
OperatingIKeys and LED (p. 25) Battery Compartment Cover (p. 34)

Install the supplied alkaline battery box or
optional Z1000 Battery Pack in the instrument.

Display Screen (p. 26)
5.7-inch TFT color LCD

Right Side
AC Adapter Socket (p. 39) USB Flash Drive Port (p. 48)
Connect the supplied Model 21002 AC Used to save data to an USB flash drive.
Adapter. Insert an USB flash drive.
POWER Switch
Turns the instrument on (| ) ——USB Port (p. 207)
and off (O) (p. 47) (USB 2.0 mini-B receptacle)
When you want to import the data to a computer,
f > T N\ connect the supplied USB cable. The data saved
9% (om — w on a CF card or USB flash drive can be transferred
e S ) — T osg to a computer.
! U e 89
E: — _ _h I
Ventilation holes L1 OGIC Connector (p. 42)
(Avoid obstructing Connect an optional logic probe.
the ventilation holes)
CF Card Slot (p. 48) |___External Control Terminals (p. 217)
Used to save data to a CF card. Control signals can be received from and output to

Insert an optional CF card. external devices.
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Names and Functions of Parts

Operating Keys and LED

Start and stop measurement (p. 60) LED

B START B POWER

Start measurement. The LED at the right lights Lights when the power is turned on (p. 47).
green while measuring. B CHARGE

m STOP Lights when the Z1000 Battery Pack is
Stop measurement. charging (p. 38).

Saving operations View input state
Press to save dataman- | | M MONITOR

ually Displays the current input state as a waveform or numer-
ical values. (The data is n
| memory.)
|
(MR 8880-20
MEMORY HiICORDER (MoNITOR] ©

ot recorded in internal buffer

WAVE SET FILE

OO

KEY LOCK
PRESS 3sec

@l@@ DD

Choose a screen

B WAVE
Switches the waveform screen display (p. 27).
W SET

Displays the Settings screens, and switches
among the screen tabs with each press (p. 28).

H FILE
Displays file information (p. 161).

Scroll waveforms and read cursor values

B SCROLL/CURSOR

Selects the application for the left and right scroll keys
(waveform scrolling or cursor A/B movement).

W (left/ right keys)

Scrolls the waveform or moves cursors A and B

(p. 134).

Setup and display

B PRESETS

Allows you to set measurement
conditions by following instructions
on the screen.

W ESC

Cancels changes to settings.

MW (Cursor Keys) a
Moves the position ofthe @ O B
cursor (blinking selec- ]
tion) on the screen.

B ENTER O
Accepts displayed aeD
settings. (@)
W KEY LOCK A

To lock the keys, press @O B
and hold the left and right (@)
cursor keys for three
seconds. Repeat to unlock (p. 64).

1

M3IAIBAO T J81dey)d
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1.3 Screen Configuration and Display

I 1.3 Screen Configuration and Display

Monitor Screen

Input Monitor Monitor Onl

You can check the in-
S || put state (p. 57).

PRESETS Screen (Setting Wizard)
Allows you to configure
@ the settings by follow-

ing instructions dis-

played on the screen
(p. 65).




Waveform Screens

Wave+Set

Wave+Trg
The screen switches each

time you press the key

(Five types) (p. 133). Wave+Calc

Wave+Crsr

P

[Wave+Set] Display

Check the waveform and setting information
(p. 69).

Timebase = 108us/div Zoom x 1/5 Scrn [N Gau

0
60.pABa

A A A\

NAVAVAVAN VAY
VAVAYAVAVAVAVAY

Rl
40,0008

5.000ms

N

[Wave] Display

Check the waveform.

27

1.3 Screen Configuration and Display

Check the display name of the currently
displayed screen. Use the cursor keys to
switch the display.

>

[Wave+Trg] Display

Check the waveform and trigger setting in-
formation (p. 112).

>

[Wave+Calc] Display

Check the waveform and calculation results
(p. 177).

Operational information is displayed along the bottom of the screen.

1

M3IAIBAO T J81dey)d
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1.3 Screen Configuration and Display

Timebase 16@us/div Zoom

~000ms

i< Operational information is displayed
along the bottom of the screen.

i) th

[Wave+Crsr] Display

Check the waveform and cursor value.
(p. 140)

Settings Screens

T

Press the left/right cursor keys to
select between the Settings
screens.

Setting

The screen switches each
time you press the key.
(Seven types)

Comment

CH

[Setting] Screen [CH] Screen

Make settings for recording (p. 69). Set nu- Make input channel settings while viewing
merical calculation, auto-saving and timers. the monitor display (p. 88).




Print

OFF
6¢ OFF
40 % OFF

20 OFF

Pos
Post
Pos2 | 1L

etti c o

[ALL CH] Screen

Make settings while viewing all channel set-
tings.

Camment

[Comment] Screen

Enter channel comments (p. 130).

Setting CH All CH Trig

Auto print Off
Channe | marker el
Grid type andard

= se ; d. 5201

Set the printer settings (p. 165).
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1.3 Screen Configuration and Display

Set the recording conditions (trigger func-
tion) for each input channel (p. 112).

[System] Screen

Configure the system environment (p. 197).

This is only displayed when an optional
printer is connected.

1
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1.3 Screen Configuration and Display

File Screen

SET

FILE

File Screen

View and manage files on the CF card/USB
flash drive (p. 149).

Drive name
A:/ CF Card
B:/ USB flash drive
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1.3 Screen Configuration and Display

1

Scroll Bar

0 1.
Clock —‘

CF card, USB flash drive "Setting the Date and Time"(p. 204)

Displayed when a CF card/USB flash o
drive is inserted. The icon appears red Power source indicator

when accessing the CF card/USB flash  |ndicates the Memory HiCorder’s power source
drive. (p. 47).

G ( 101E/24908 4.3%) DED { Z6ME/ 30 67.7 I ~C adapter operation

Battery pack operation (Fully charged
battery pack)

M3IAIBAO T J81dey)d

Indicates the name, space used, total
size, and usage percentage of the stor-
age media in order from the left. -

Battery pack operation

Battery pack operation (Low battery in-
dicator)

See "Battery replacement and charg-
ing timing" (p. 37)

— State indication

Indicates the current instrument process state.
Usually, displays help for the cursor item.

Storing...

Waiting for trigger... (Trigger wait state)

Waiting for pre-trigger... (Before importing data. Only indi-
cated when a trigger is set.)

Preparing...

The reservation will be started soon. (State when within 30 seconds be-

fore schedule starts)

Storing... (Display Past Data. 'Trace' to change Now (State in which past waveform dis-
Data) played)

Storing... (Realtime Save)

Storing... (Insert Media)

Storing... (Change New Media)

Storing... (Low Battery. Stopped Realtime Save)

Calculating... Press the ESC key to abort.

Saving waveform... Press the ESC key to abort.

Saving calc...

Drawing waveform... Hit ESC to stop. (XY waveform drawing state)
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1.3 Screen Configuration and Display
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Chapter 2

In the case of the alkaline

Install the alkaline bat-
battery box

tery box (accessory) or
battery pack (option) if
necessary (p. 34).

In the case of the
battery pack

I When using a printer (option) |
I (p.43) 1
: Connect the printer. I

|
1 |

A 9
‘o

J \\/
Optional measurement cables
or clamp sensors

Load the recording paper.

2 Connect the measure-
ment cables (p. 40).

MO T
3 Connect the AC
adapter (p. 39). | ||| Optional Logic
S9Saadfl) caes
[JEN]
A - i
=
*i —
G

4 Turn the power on
(p. 47).

o[ T

POWER

To save data (p. 48)
Correct the offset at the input terminals Insert a CF card or USB
(zero adjustment) if necessary (p. 51). flash drive

suoneseds.id uswainsesy g Jardeyd m
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2.1 Using the Alkaline Battery Box (Accessory) or Battery Pack (Option)

2.1 Using the Alkaline Battery Box (Acces-
sory) or Battery Pack (Option)

When power cannot be supplied from a commercial power supply by connecting the
AC adapter, the instrument can be powered by just the supplied alkaline battery box
or optional Z1000 Battery Pack. Furthermore, when you are using a commercial
power supply, the alkaline battery box or Z1000 Battery Pack can serve as a backup
power supply in the event of a power failure.

Operating Precaution
Before installation, be sure to read "Alkaline Battery Box
(Accessory) and Battery Pack (Option)" (p. 12).

When using the optional battery pack
Charge the battery pack fully before using it the first time (p. 38).
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2.1 Using the Alkaline Battery Box (Accessory) or Battery Pack (Option)

Installing the Alkaline Battery Box and Replacing the Batteries

To be required: One Phillips screwdriver (No.2), eight LR6 alkaline batteries

1

2

N O 01 A

Turn off the instrument.
Disconnect the AC adapter and cables if they
are connected.

Remove the screw from the back of the
instrument, and then remove the battery
compartment cover.

Connect the alkaline battery box to the
connector.

Slide it toward the top the instrument until you
hear a clicking sound.

Insert the alkaline battery box into the
compartment.

Firmly fix the alkaline battery box in
place with the screw.

Insert eight new LR6 alkaline batteries
into the alkaline battery box.

Attach the battery compartment cover,
and firmly fix it in place with the screw.
Make sure that the cables are not pinched.

Screw
—=y
¢

Battery compartment cover

Insert the tabs in the direction
of the arrow.

suoneseds.id uswainsesy g Jardeyd m

Do not mix new and old or
different types of dry cell
batteries.
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2.1 Using the Alkaline Battery Box (Accessory) or Battery Pack (Option)

Install the Battery Pack

To be required: One Phillips screwdriver (No.2), Z1000 Battery Pack

1

2

Turn off the instrument.
Disconnect the AC adapter and cables if they are
connected.

Remove the screw from the back of the
instrument, and then remove the battery
compartment cover.

Connect the plug of the battery pack to the
connector.

Slide it toward the top the instrument until you hear a
clicking sound.

Insert the battery pack with the label surface
facing up.

Attach the battery compartment cover, and
firmly fix it in place with the screw.
Make sure that the cables are not pinched.

Screw

—ll

)

Battery compartment cover

d 2 B

%
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2.1 Using the Alkaline Battery Box (Accessory) or Battery Pack (Option)

B Approximate continuous battery-only operating time

When used at ambient temperature of 23°C after a full charge (when using battery

pack) and when the LCD backlight power saving mode is OFF (initial setting)
See: "Enabling and Disabling the Backlight Saver" (p. 199)

Operation state

Alkaline Battery Box

Battery Pack

Trigger wait state, brightness 100%

Approx. 40 minutes

Approx. 3 hours

When printer operating

Not possible

Approx. 2 hours

* The above times vary depending on the type of batteries, ambient temperature,

and ink coverage of the printer.

* When the printer is used, the brightness of the backlight is set automatically to

[40%).

* The printer cannot be used with alkaline dry cell batteries.

When you want to use the printer, use the 21002 AC Adapter or Z1000 Battery

Pack.

B Battery replacement and charging timing

When the instrument is being used with batteries or a battery pack, the [Ill] mark
(red) appears on the screen when the batteries are depleted or the battery power

becomes low.

When using the alkaline battery box:

The batteries are depleted so replace them as soon as possible.

When using a battery pack:

Connect the 21002 AC Adapter and charge the battery pack.

SUO!IEJEdB.Id juswainsea|N 2 JGldEL{Q m
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2.1 Using the Alkaline Battery Box (Accessory) or Battery Pack (Option)

Charge the Battery Pack

Regardless of whether the Memory HiCorder is on or off, the battery pack recharges
whenever the Z1002 AC Adapter is plugged in to a power source. Therefore, charg-
ing is provided by merely keeping the battery pack installed in the Memory HiCorder.

POWER 8 oalle/ The LED lights orange

— when charging begins.
“ | N

Charging is finished when the LED turns off.

KEY LOCK
PRESS 3sec

B Approximate charging time

When charging a battery with not much remaining battery power:

Fast charge time: Approximately 3 hours

The charging LED turns off after an additional auxiliary charge of approximately 1
hour is complete.
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2.2 Connecting the AC Adapter

2.2 Connecting the AC Adapter

N

Adapter, then plug the power cord into an outlet. When used with the battery pack
installed, the battery serves as an operating backup supply in case of power failure,
and the AC adapter otherwise has priority.

Connect the power cord and the instrument to the supplied Model 21002 AC .

Operating Precaution

Before connecting the AC adapter, be sure to read "Using the AC
Adapter" (p. 15) and "Handling the Cords and Cables" (p. 10).

Rated supply voltage is 100 Connect the power cord to the inlet
to 240 V AC, and rated sup- socket on the AC adapter.

ply frequency is 50 or 60 Hz.
Right side

SUO!IEJEdB.Id juswainsea|N 2 JGldEL{Q

E] AC Adapter Socket
P d L] —
ower cor N N | 7 Connect the output
AC adapter

plug of the AC adapter
to the instrument.

3 Plug the power cord into Be sure to secure the cord
the mains outlet. with the hook to prevent
disconnection of the AC
adapter.

Return the hook to
its original position.

Raise up the hook.

Secure the cord of the AC adapter with the
protector hook.
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2.3 Connecting Measurement Cables to the Memory HiCorder

2.3 Connecting Measurement Cables to
the Memory HiCorder

Connect the appropriate cables for the intended recording application.

Operating Precaution
Before connecting the cables, be sure to read "Handling the
Cords and Cables" (p. 10) and "Connecting to the Terminals"

(p. 16).

Connecting Connection Cords (to record voltage waveforms)

Connect an optional Hioki Connection Cord to the analog input terminals. Use the
Hioki 9322 Differential Probe if the voltage of the measurement object may exceed
the Memory HiCorder's maximum input voltage (p. 16).

Top of instrument

BNC plug slots
1

2 Lock

BNC Jack Guide Pins
(on the instrument)

1. connect the BNC con-
nector of the connec- Align the slots in the BNC plug with the

guide pins on the jack on the instrument,
then push and twist the plug clockwise until
it locks.

tion cord to the analog
input jack on the instru-

ment. ) i
Disconnecting BNC connectors

Push the BNC plug, twist it counterclock-

wise, and pull it out.
2 Connect to the mea-

surement object.
(Example: Model 19198
Connection Cord)

Unlock
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2.3 Connecting Measurement Cables to the Memory HiCorder

Connecting a Clamp Sensor (to record current waveforms)

Connect an optional Hioki clamp sensor to the analog input terminals. Refer to the
instructions provided with the clamp sensor for usage instructions.

Top of instrument The scaling function needs to be set according to the
clamp sensor model being used. Refer to "Converting
Measurement Values (Scaling Function)" (p. 99) for
details.

Y Front

1 Connect the BNC plug on the clamp sensor to the analog
input terminals (BNC jack) on the Memory HiCorder.
The connection method is the same as described for other Connection
Cables.
(Example: Model 9018-50 Clamp-on Probe)

2 Clamp the sensor around the measurement object.

~ \“’/ & @

. Attach the clamp around only one conduc-
Q P Y

Conductor | == Cuttort frow tor. Single-phase (2-wire) or three-phase
direction arrow (3-wire) cables clamped together will not
N produce any reading.

The arrows on the clamp indicating the direction of current
flow should point toward the load side.

suoneseds.id uswainsesy g Jardeyd m
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2.3 Connecting Measurement Cables to the Memory HiCorder

Connecting the Logic Probe (to record logic signals)

Connect the optional logic probe to the LOGIC Connector. Refer to the instructions
provided with the probe.
Right Side

— A\ LoGIc—
LA LB

Take care to ensure the con-
nector is oriented correctly.

1 Connect the logic probe by aligning the groves
on the plug and a LOGIC receptacle.

Bk
(Example: Model MR9321-01 Logic Probe)

6% 2 Connect to the measurement object.

When a logic probe is not connected, the corresponding
logic waveform appears at HIGH level on the waveform
screen.
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2.4 Connecting Printer and Loading Recording Paper (Options)

2.4 Connecting Printer and Loading Recording
Paper (Options)

Connect the optional MR9000 Printer Unit to the instrument. Usable recording
paper: Hioki's optional 9234 Recording Paper (112 mm wide, 18 m roll)
See: "Loading the Recording Paper" (p. 44)
Operating Precaution
Before use, be sure to read "About the Printer" (p. 20).

Before connecting the printer

/N\CAUTION °Be sure to secure the printer with the
screws to prevent it from dropping.

« To prevent damage to the printer cover,
do not apply force to it while it is open.

NOTE The printer cannot be used with alkaline dry cell batteries.
When you want to use the printer, use the 21002 AC Adapter or Z1000 Bat-
tery Pack.

Connecting the Printer

Connect the MR9000 Printer Unit to the instrument. When connecting and discon-
necting the printer unit, be sure to turn the power switch OFF. Also, be sure to attach
the protector when the printer is not connected.

Required items: Phillips screwdriver

Back of instrument - Printer connector
M 1 T 11 11 11 1 T W
9° g ° il - 4° o °f 4° oo
g I’(, 4 F ) :

Use a Phillips screw- 2 Connect the printer 3 Secure the printer

driver to remove the unit. in place at the
two screws securing Connect the printer to back of the instru-
the protector on the the connector properly. ment with the two
left side of the instru- screws.

ment, and then
remove the protector.

suoneseds.id uswainsesy g Jardeyd m
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2.4 Connecting Printer and Loading Recording Paper (Options)

Loading the Recording Paper

Load the recording paper so that the print
surface is on the underside.

Press the [LOCK] mark in the cen-
ter of the cover until you hear a
clicking sound.

Insert the rod so that it is protrud-
ing an equal amount from the left
and right sides.

=

1 Press the OPEN 2 Insert the rod through 3 Pull the recording
button to open the center of the paper toward you,
the printer cover. recording paper. and then close the

printer cover.

Remove any slack in the paper roll
by pulling the paper straight. Slack
may result in the paper becoming
jammed.

Tear off a section of
recording paper /

Paper cutter

About recording paper

NOTE - Please use only the specified recording paper. Using non-specified
paper may not only result in faulty printing, but printing may become
impossible.

« If the recording paper is skewed on the roller, paper jams may result.

* Printing is not possible if the front and back of the recording paper are
reversed.

» Make photocopies of recording printouts that are to be handled or
stored for legal purposes.
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2.4 Connecting Printer and Loading Recording Paper (Options)

Handling and Storing Recording Paper

The recording paper is thermally and chemically sensitized.
Observe the following precautions to avoid paper discoloration and fading.

Avoid exposure to 9, Avoid exposure to volatile
® organic solvents like alco-

\ direct sunlight. bo eth oK
Z ol, ethers and ketones.
& P
7

Do not store thermal ¥ Avoid contact with adhe-
paper above 40°C or @L® sive tapes like soft vinyl

90% RH. chloride and cellophane
tape.
@ Ayoid stacking with wet
0 Diazo copy paper.
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2.5 Attaching the Carrying Strap

2.5 Attaching the Carrying Strap

Use the strap to avoid dropping the instrument while carrying, or when you need to
hang it on a hook.

/N\CAUTION Attach the strap securely to the strap holes in two places on the protec-
tor. If the strap is not sufficiently secure, the instrument may drop while
being carried, resulting in damage.

When only instrument When printer attached

Strap Hole Strap Hole on Printer

Push the strap through one of the
strap holes on the instrument.

Feed the strap through
the buckle so that it is
tight and not twisted.

Feed the strap Put the end of the 4 Repeat the same
through the buckle. strap under the procedure with the
retaining loop. other end of the

strap and the other
strap hole.
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2.6 Turning the Power On and Off

I 2.6 Turning the Power On and Off

Before turning on the power, be sure to read "Operating Precautions” (p. 8).

Turning Power On Verify that the instrument and peripheral devices are
correctly connected.

[ONONOTIAT

| (] Turn the power

switch on (). » m

00

PQUER CHARGE
0<AbDo
J
W Initial screen I
- - . The power supply icon ap-
Right Side The power LED lights. pears near the bottom right

corner of the screen (p. 31).

If the E indicator is not displayed, the instrument is not being pow-
ered from the AC line. In this state, the battery charge will be depleted if
measuring for along time, and measurement may be interrupted. Verify
that the AC adapter is securely connected to an AC power source and

to the instrument.

The accuracy of the instrument is guaranteed under the condition that the
instrument has been warmed up for at least 30 minutes.

To ensure accuracy is met, execute zero adjustment approximately 30 min-
utes after turning the power on. (p. 51)

Turning Power Off

Turn the POWER switch off (O).
c@ml

The installed battery pack is charged whenever the AC adapter
is plugged into a power outlet, even when the Memory HiCorder
is off. In addition, providing there is some remaining battery
charge, waveform data and the setting configuration are memo-
rized whenever the Memory HiCorder is turned off, so that when
the Memory HiCorder is turned back on, the same operating
state is displayed.
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2.7 Using CF Card or USB Flash Drive (for Saving Data)

2.7 Using CF Card or USB Flash Drive
(for Saving Data)

You can use an optional CF card (see below) or commercially available USB flash
drive to save and read the data measured with the instrument.

Operating Precaution

Before using the CF card or USB flash drive, be sure to read
"Using a CF Card/ USB Flash Drive" (p. 20).

Important

Use only CF cards sold by Hioki. Compatibility and performance are not
guaranteed for CF cards made by other manufacturers. You may be unable
to read from or save data to such cards.

« Hioki option (CF card + adapter) (The adapter cannot be used with the instrument.)
9727 PC Card 256M, 9728 PC Card 512M, 9729 PC Card 1G, 9830 PC Card 2G

A\CAUTION

NOTE

If the Eject button is in the released position, press it in first before
inserting the CF card all the way in. Inserting the CF card when the
Eject button is released may damage the instrument.

If the CF card does not go all the way in, do not force it in. Press the
Eject button once to release it, then press it again and insert the CF
card all the way in.

» Data can also be saved to a USB flash drive in real time, but from the
perspective of data protection, we recommend using a CF card for
real-time saving.

» USB flash drive with security functions such as password and finger-
print authentication can not be used.

» See "6.4 Data Management" (p. 161) for details about managing data
storage in the media.
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2.7 Using CF Card or USB Flash Drive (for Saving Data)

CF Card Insertion & Removal

Cover

Eject Button

~

e

Right side of
instrument

>
Z

Inserting a CF card

1 Open the CF card slot cover.

2 Press the Eject button in if it is in the
released position.

3 Face the CF card with the arrow mark
ontop (A), and insert it in the direc-
tion of the arrow all the way in the slot.

Removing a CF card

1 Open the CF card slot cover.
2 Press the Eject button (to release it).

3 Press the Eject button again and pull
the card out.

USB Flash Drive Insertion & Removal

Inserting a USB flash drive

Confirm the orientation of the connection
parts of the USB flash drive and USB flash
drive port, and then insert the USB flash
drive all the way in.

Removing a USB flash drive
Pull the USB flash drive out.

See: "Replacing CF Card or USB Flash Drive dur-
ing Saving ([Realtime] only)" (p. 108)

NOTE The USB flash drive may not be recognized by the instrument depend-
ing on the USB flash drive used.
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2.7 Using CF Card or USB Flash Drive (for Saving Data)

Formatting a CF Card/USB Flash Drive

This section describes how to format a CF card or USB flash drive with the instru-
ment.

Format a new CF card of USB flash drive before use.

SET FILE

CO Select the File Screen.

Control Dialog box

Q .
asp Open the Control Dialog

O box

@® Select [Format].
3 Y
Apply

The Format Confirmation dialog appears.

4 4a s:_sebct [YeS] . “ | i ormatting the media

Apply

The Format Confirmation di-
alog appears again.

5 Ci{_Select [Yes].

Apply

NOTE Formatting irretrievably erases all data on the CF card/USB flash drive.
Always backup important data from the CF card/USB flash drive before
formatting.




51

2.8 Compensating for Input Circuit Offset (Zero Adjustment)

2.8 Compensating for Input Circuit Offset
(Zero Adjustment)
Zero adjustment corrects for voltage offset at the input circuits, so that Memory

HiCorder measurements are relative to zero volts.
Execute zero adjustment again after a sudden change in the ambient temperature.

Turn on the power and wait for 30 minutes to stabilize the internal temperature

of the Memory HiCorder.

1 WAVE SET FILE

@ Display the Waveform screen.

e Press and hold these keys
2 GED simultaneously for one sec-

(simultane- ond. :
Ze rofdjust
ously) The Zero Adjust dialog appears. E

O _ S T A N P A O
3. P Select[Zero Adjust]. Waveform screen

Apply
Zero adjustment is executed.
Alternatively, zero adjustment can be executed from the
setting items on the [Wave+Set] or [All CH] screen.

NOTE  Any zero-adjust setting is cleared upon system reset (p. 204).
Execute zero adjustment again after a system reset.

SUO!IEJEdB.Id juswainsea|N 2 JG]dEL{Q m
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2.8 Compensating for Input Circuit Offset (Zero Adjustment)

B About zero position offset of analog input circuits

With this instrument, the zero position may be off-
set in a high sensitivity range (10-mV/div range,
etc.). Furthermore, the accuracy of the instrument
is guaranteed under the condition that the instru-
ment has been warmed up for at least 30 minutes.
The figure on the right shows the representative
characteristics of zero position drift from immedi-
ately after the power is turned on. The changes in
the zero position are relatively large for 30 minutes
after the power is turned on. The existence of
these characteristics means that zero adjustment
must always be executed before measurements
are taken. In particular, when you will take mea-
surements for a long time or take high-precision
measurements, we recommend 60 minutes of ag-
ing before executing zero adjustment.

Error (%f.s.)

Time elapsed from power on
(minutes)
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3.1 Pre-Operation Inspection

| Chapter 3

3.1 Pre-Operation Inspection

3

Before using the instrument the first time, verify that it operates normally to
ensure that no damage occurred during storage or shipping. If you find any
damage, contact your dealer or Hioki representative.

Peripheral Device Inspection

Is the insulation of the measurement| Metal Exposed | Do not use if damage is

cable to be used damaged, or is bare present as you could re-
metal exposed? ceive an electric shock.

Replace the damaged
items.

No Metal Exposed

To A

sainpadold Buneladp aiseg ¢ Jaideyd

Instrument Inspection

Yes . .
Is damage to the instrument evident? > If damage is evident, re-
guest repairs.
¥ No
When turning power on
No The power cord may be
Does the HIOKI logo appear on the |l damaged, or the instru-
SerEET ment may be damaged in-
* Yes Nothing ap- ternally. Request repairs.
Is the Waveform screen or Setting g?:g;yoirstzs_ -
screen displayed? normal The |nstryment may be
(When power is turned on the first time damaged |nte_ma||y.
after purchase, the Setting screen Request repairs.

should appear.)

* Yes

Inspection complete
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3.2 Measurement Flow

3.2 Measurement Flow

1. Preparations for Measurement (p. 33)

Before beginning the preparations, be sure to read "Operating Precau-
tions" (p. 8) and "3.1 Pre-

Operation Inspection" (p. 53).

1 Install the batteries
battery Pack (p. 34)

Rear Panel

° s P
3 :f o

Connecting the optional
Printer (p. 43)

4 S O 3%
@0000
O odgoL o

Attaching the Carrying
Strap (p. 46)

or 2 Connect the AC adapter (p. 39)

Connect the measurement
cables (p. 40)

Front Panel *

© °

. 0 O °°
Gro coo ggp

0O o<ADD o T

To save data

Insert a CF card/ USB
flash drive (p. 48). Right Side

4 Turn the Power On (p. 47) i
ER

Connect the instrument to the
measurement point
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3.2 Measurement Flow

2. Viewing Input State (Monitor) (p. 57)

The current input state can be confirmed as a waveform and numerical values.

Input Monitor

-1.00008 || ||

3. Settings(p. 69)

Monitor Only

\
@

Configure the settings using the setting procedure that matches the purpose of mea-

surement.

Configuring settings
by following instruc-
tions on the screen
(Easy Setup)

©

(p. 65)

You can configure settings
by following instructions
displayed on the screen.

Configuring settings

individually
WAVE SET FILE
(p. 69)

You can configure settings
by changing the values of
desired setting items.

Loading setting
configuration data

(p. 158)

You can configure set-
tings by loading setting
conditions saved in ad-
vance.
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3.2 Measurement Flow

Start Record once, and stop.
Measurement [Repeat: Single]
START
/’_ Record repeatedly.
I [Repeat: Repeat]

Press the START key.

STOP

(default setting)

4. Starting and Stopping Measurement (p. 60)

Stop
Measure-
ment

ITOR key).

L

'W\MM’ 'W\MM’ ’W\MM’ Press the STOP key.

The start and stop operations differ depending on the set conditions.

See: "About Measuring Operation" (p. 61)

When recording measured data using arbitrary conditions (trigger function), mea-
sured data meeting the set conditions is recorded in the internal buffer memory so it
is not displayed on the Waveform screen until the condition is met. When you want to
view the current input state, you can check it on the Monitor screen (press the MON-

5. Data Analysis

View Measurement Data
(p. 133)

Waveforms can be zoomed and numerical
values confirmed.

Save Data (p. 149)

Measurement data, waveform data,
screen images and numerical calculation
results can be saved.

Print Data (p. 165)

Waveforms can be printed with the printer.

Calculate (p. 177)

Numerical measurement data can be ap-
plied to calculations.

View on a Computer (p. 207)

Measurement data can also be analyzed in
the supplied software.

6. When Finished

Turn the Memory HiCorder Off ,‘@' =
(p- 47) g
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3.3 Basic Operation

I 3.3 Basic Operation

Checking Input State (Monitor)

The current input state and display range can be
checked on the Monitor screen regardless of @
174

whether or not measurement has started. How-
ever, the data will not be acquired to the internal
buffer memory of the instrument if measurement
has not started.

The Monitor screen displays the input state in
accordance with the current setting conditions.
After measurement starts, the input state is not displayed on the Waveform screen
until the set conditions are met (while waiting for the trigger) but you can check the
input state in accordance with the current setting conditions if you switch to the Mon-
itor screen.

Gauge

The gauge of the channel you want to display can be selected from the set-
ting options of [Gauge] on the top right of the screen.

The gauge is displayed in the set range on the CH Screen.

Numerical value of analog
Tnpu t/Z6MYo Monitor Only channel

Indicates the instantaneous
value or effective value.
([RMS] is displayed beside CH
only when the effective value
is indicated.)

Channel comment

Instantaneous value of logic
(O0:0.m:1)

hen the scaling function (conversion indication) is
Signal currently being input  sed, [SCALE] is indicated below the channel (CH) for
which scaling is set.
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3.3 Basic Operation

NOTE

The input signal is displayed as follows when it exceeds the possible

measurement range of the set measurement range.

« Measurement waveform: The data that exceeds the possible mea-
surement range is displayed in white when the screen background
is black, and in black when the screen background is white.

* Measurement values: The data that exceeds the possible mea-
surement range is indicated as "OVER."
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3.3 Basic Operation

Configuring Settings (Changing Settings)

The settings items can be changed.

Changing screen contents

Select the item to
change.

Show available setting
options.

Select the desired
setting.

Apply the new setting,
or cancel it.

Waveform Screen

There are three procedures available for configuring the settings depending on the
purpose of use.
For details, refer to each of the reference pages.

Configuring settings Configuring settings Loading setting

by following instruc- individually configuration data

tions on the screen
(Easy Setup)

©

(p. 65)

(p. 158)

Setting configuration
data can also be loaded
from Setting Wizard.
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3.3 Basic Operation

Starting and Stopping Measurement

Start measurement so that the data is acquired to the internal buffer memory.

Start Measurement

Press the START key.
START (The green LED lights.)

l/ . )
- " [Storing...] is displayed on the screen during measurement.
7T\~ When measuring using the trigger function, the timing for starting

measurement and starting recording (starting acquiring of data to in-
ternal buffer memory) differs.

IMPORTANT

When the START key is pressed, the start confirmation message appears.
(You can set the message not to be displayed (p. 201).)

If measurement is resumed after it has been stopped, the measurement
datarecorded to the internal buffer memory will be overwritten. Save any
important data to a CF card or USB flash drive before you resume mea-
surement.

When automatically saving data

When you want to save the data to storage media simultaneously with measure-
ment, check the following items before you start recording.

» Are the auto save settings configured properly? (p. 104)

* Is the CF card or USB flash drive inserted properly? (p. 48)

* Is there sufficient free space on the CF card or USB flash drive? (p. A15)

Finish Measurement

When [Repeat] is set to [Single] (default setting), measurement fin-
ishes when the data is read once for the set recording length (or re-
cording time portion).

When [Repeat] is set to [Repeat] or [Cont (Continuous Recording)]
is set to [On] (Real-time Function only), press the STOP key to end
measurement.

If you press the STOP key part way through measurement, the stop
confirmation message appears. (You can set the message not to be
displayed (p. 201).)

Select [Yes] to force measurement to stop.

STOP
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3.3 Basic Operation

About Measuring Operation
The operation differs depending on the measurement function (high speed or real time) and
setting conditions.

O Press START key or wait until scheduled start time
. Press STOP key or wait until scheduled end time

Continuous Repeat Recording [Repeat] 3
Recording -
[Cont] [Single] [Repeat]
. Recording length or I/Recording length or Recording time 9
. Recording time Y, 2
Specified 1 - ﬁ‘ ceen =
or Off 2 Measuring Measuring % o
Start Stop | start ; Sto
. ; D p w
Measuring Measuring Measuring ead time Measuring g.
o
Specified (' and 1_Recording length or Recording length or Recording time _g
Recording time @
when measure- H o
ment stopped with- Measuring Measuring % El
in recording time) | Start Stop Start Stop o
or Off2 Measuring Measuring Measuring Measuring 3
Dead time P
Q.
=
<M~+ o
on*2 easuring
Start Stop
Measuring Measuring
*1: When High-speed Function
*2: When Real-time Function
About Dead time
When [Repeat (Repeat Recording)] is set to [Repeat]: Dead time
After measurement is performed for the recording
length (recording time) portion, time is needed for inter-
nal processing before measurement can be resumed 7.
(dead time). Measurement is not performed during this Measuring
dead time.

When you want to split the data into files at arbitrary times without losing any data,
set [Cont (Continuous Recording)] to [On] and set [Split Save] of auto saving to
[On].

The dead time cannot be eliminated when measurement is performed with the High-
speed Function. The measurement operation differs when measurement is per-
formed using the trigger function.
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3.3 Basic Operation

Viewing Measurement Results (Scrolling Waveforms & Display-

ing Measurement Values)

Scrolling a waveform

1 Switch to [Scroll] display.

2 Scroll Scroll forward.
backward.

See: "Scrolling Waveforms" (p. 134)

Reading values at cursors

1 Switch to [Cursor] display.

| et
DD
2 Move the A/B cursors.

Values at cursor positions can be
read numerically.

300, 00
3. 1,200

You can select the cursor display type and
which cursor(s) to move (p. 140).

88.221ms

2. 19my
2.8 1my
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3.3 Basic Operation

Measurement data, settings, screen images and numerical calculation results can

be saved.
For details of the saving methods, see "Chapter 6 Managing Data" (p. 149).

(Default settings)
Saving Method: [Select & Save] (Press the SAVE key to select and save data.)

Press the SAVE Select the items to be saved, and
key. press the ENTER key.
(A dialog appears.)

Select [Yes] in the confirmation
dialog, and press ENTER again.
(The data is saved to the set CF card or
USB flash drive.)

Insert a CF card (or USB flash drive).
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3.3 Basic Operation

Printing Data

The measurement data can be printed with an optional printer.

See: About connecting the printer and loading the recording paper
"2.4 Connecting Printer and Loading Recording Paper (Options)" (p. 43)
Various Printing Methods: "Chapter 7 Printing" (p. 165)

(When default settings)

ﬁ/‘:i [T PRINT /\/\
=TT ‘ lm] »

I |H ; ‘Press the PRINT key. The measurement data is
o printed.
(= 0 O °°
= oll|| &
etz

N COPY g

[ Jen| » W
Press the COPY key. A hard copy of the screen is

printed.

Disabling Key Operations (Key-Lock Function)

Keys can be disabled to avoid inadvertent operations.

A (LDHDHDHEU A O
_ | |ac®
| ] O
/
| —— Al Press and hold the right and left cursor keys for
%ﬁgggg)g thrlee Ifeconds to lock the other keys, and repeat to
L/ unlock.
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3.4 Measurement Using Setting Wizard (PRESETS key)

Measurement Using Setting Wizard
(PRESETS key)

You can configure settings and perform measurement by following instructions dis-
played on the screen.

Basic Guide Measurement Guide Loading Settings
Configuring settings by Select application and Load setting
following instructions configure settings configuration data
in Navi (measurement example)
(p. 65) (p. 66) (p. 67)

Configuring Settings by Following Instructions in Navigation

(Basic Guide)

Configure the settings by following instructions displayed on the screen.

i
© PRESETS Basic Guide

4 \.Select
» /\ ® Apply

. 8

1

Set the function.
¢ [Highspeed]
¢ [Realtime]

You can check the difference between
the functions on the right side of the
screen.

High-speed Function Real-time function

Execute Auto Range.

Set the analog channel.

Set the time base range and Set the recording interval and
recording length. recording time.
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3.4 Measurement Using Setting Wizard (PRESETS key)

High-speed Function Real-time function

. Set the start trigger.
5 ST TEEn Set the stop trigger.

6 Set the pre-trigger and repeat measurement.

Start measurement

Selecting Application and Configure Settings
(Measurement Guide)

1% » A a KSEIEG
L
© Measurement Guide Apply

1 Select the purpose of use.

drop of power ou

e data to media

2 Configure the settings to
match the setting items on
the screen.

15 01 more

See: Other screens (p. 67)

Start measurement
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3.4 Measurement Using Setting Wizard (PRESETS key)

Examples of other settings screens [Measurement Guide]

for 1 minute

3

sainpadold Buneladp aiseg ¢ Jaideyd

(o]
Gro o ]
O oddiPo T Select

—

»

.\.
)
Apply

\
©

1 Select the load destination.

Loading settings

|

2 Select the data to load from the list.

Load the data

NOTE - With PRESETS, all settings are applied by performing a series of opera-
tions to the end.
» Once you switch to the PRESETS screen, the settings of some items will
be cleared if you cancel the setup procedure in the PRESETS screen part
way through.
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3.4 Measurement Using Setting Wizard (PRESETS key)
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4.1 Flow of Configuring Settings Individually

Chapter 4

I 4.1 Flow of Configuring Settings Individually

Configuring settings individually

WAVE SET FILE

Load the setting configuration data (p. 158)

Setting configuration data that has been saved
in advance to the instrument or a CF card/USB
flash drive can be loaded.

Setting the Recording Conditions (p. 70)

Numerical Calc.
On
Off
0ff
0ff
0ff

« Select the function (p. 70)
[High speed]: Instantaneous recording (p. 72)
[Real time]: Fluctuation recording (p. 80)

« Set the horizontal axis (data acquisition interval
or recording interval).

« Set the length (or time) for recording.
« Select whether to repeat recording.

» Set the vertical axis (measurement
range).

 Configure the other settings as neces-

sary.

When you want to use specific
conditions to record, for exam-
ple, abnormal phenomenon

ically after measurement starts

Setting Saving (p. 149) When you want to save automat-

(B
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4.2 Recording Methods (Measurement Functions)

4.2 Recording Methods
(Measurement Functions)
As recording methods, the instrument has two measurement functions, high speed

and real time. The internal processing for saving and printing and the setting items
on the measurement screen differ depending on the function.

High-speed Function
[Highspeed]

Select this function when you want to, for
example, measure waveforms that
change at high speed (instantaneous
waveforms) and unexpected transient
phenomena as you would with an oscillo-
scope.

Just the necessary measurement data
can be saved and printed after measure-
ment.

This measurement function is equivalent to
the Memory Recorder function of previous
Hioki Memory HiCorder models.

Real-time Function
[Realtime]

Select this function when you want to, for
example, measure fluctuations in low-
speed phenomena and fluctuations in the
effective value of a power supply over a
long period of time as you would with a
pen recorder or data logger.

Recording, saving, and printing can be
performed simultaneously with measure-
ment*.

This measurement function is equivalent to
the Recorder function of previous Hioki Mem-
ory HiCorder models.

(*). Printing may not be possible at the same time de-
pending on the setting for the horizontal axis.

The measurement function can be set on the Waveform screen and Setting screen
of the instrument.

Waveform screen [Setting] screen

a \D_Change the function
9
(Open/confirm the setting information.)
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4.2 Recording Methods (Measurement Functions)

Differences in operation by function

High-speed Function

Sampling is performed at high speed so
the data is first stored in the internal buf-
fer memory. The data stored in the inter-
nal buffer memory is displayed on the
screen, saved to the storage media, and
printed after measurement ends.

Start .
measurement Processed in order
‘— Sampling - = 9 Display - = 4

(Specified recording length portion)(
FP= e e e e e e e = - od
- Save - — P Print

Set the time per division of the horizontal
axis (time base).

The fastest time base that can be set is
100 ps/div, which is 1 MS/s when con-
verted to sampling speed. (At the magni-
fication of x1, the number of data per
division is 100.)

By changing the setting, you can

set the time interval at which to
perform sampling in the same

way as shown on the right.

@ : 1 sampling
Input voltage

_
-4 L—- time t (t/div)

Sampling period (1/100 of time t)

N J

Differences in internal operation

How to select the sampling speed

Real-time Function

Sampling is performed at low speed so
the waveform is displayed and the data
is saved to the storage media and print-
ed* during sampling.

(*).Printing may not be possible at the same

time depending on the setting for the hor-
izontal axis.

Start measurement

Sampling - =

Display . P_rocessed
simultaneously

Save -

Print) -=P

Set the time interval to perform sampling.

The maximum sampling interval is 100
us, which is 10 kS/s when converted to
sampling speed.

\ Instantaneous value or effective
‘ value (RMS value)

@ : 1 sampling

P—¢

[
Time interval

N
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4.3 Using High-speed Function (Instantaneous Recording)

4.3 Using High-speed Function
(Instantaneous Recording)
This function is suitable for recording, for example, instantaneous waveforms of a

power supply and the starting current of a motor.
Set the recording conditions on the [Setting] screen.

WAVE FILE

OO —

Select the High-speed Function (p. 72)

¢

Set the range of the horizontal axis (time Configure the settings as

base) (p. 73) necessary
B Set the display format
U (0. 96)
- i _ B Performing numerical cal-
Set the recording length (number of divi- culation (p. 177)
sions) (p. 76) B Save automatically (p. 104)
B Schedule measurement
U (p. 187)

Set the repeat operation (repeat measure-
ment or single measurement) (p. 77)

SET FILE

@ O — I

Set the input conditions (p. 88) Common to both high speed and real time

Selecting the Function (High-speed Function)

Display the setting screen for the High-speed Function.

1 WAVE  SET  FILE

-p

a
2 .\._Select [Highspeed].
L

(Open/confirm the setting information.)
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4.3 Using High-speed Function (Instantaneous Recording)

Setting the Horizontal Axis (Time Base Range)

Two setting procedures are available: setting the time
per division of the horizontal axis and setting the data
acquisition interval.

* When setting the time per division of the horizontal
axis

The data of 100 samples is included in 1 division.
(When the magnification is x1)

Sampling rate = timebase (seconds/div)/100 (data
samples/division)

When setting the data acquisition interval (p. 74)

(It is possible to switch to the same setting proce-
dure as for the Real-time Function.)

Select the recording interval that matches the mea-

Time per division

v e ‘..
g 1-—-—-100

1 division

Data acquisition interval

Pt

<>l

¢

surement target. If a short recording interval is selected, the recording time for
which data can be stored in the internal buffer memory will be short.

Set the time per division

WAVE SET FILE

e Select from the setting options of

e ;\_[Timebase].
(Open/confirm the setting information.)

Setting options (*. default setting)

100%, 200, 500 ps [/div]
1, 2,5, 10, 20, 50, 100 ms [/div]

¢ Decreasing the timebase increases the resolu-
tion of data available for analysis.

See: "Selecting a Timebase (Horizontal Axis)" (p.

A19)

« When the product of the timebase multiplied by
the display magnification is greater than 50 ms,
waveforms can be automatically scrolled on the
display while measuring (the Roll Mode display
function).

. Select the [Setting] screen.

The setting can also be
changed on the Waveform
screen. ([Wave+Set] Dis-

play)
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4.3 Using High-speed Function (Instantaneous Recording)

Set the data acquisition interval

AV SET
10@

O Press the ENTER key at the [Time-
Ad®0 pase] position.
© Select from the setting options of [Interval].

FILE

Select the [Setting] screen.

3.‘ Select from the setting options of

;\._[Interval].
(Open/confirm the setting information.)

Setting options (*. default setting)

The setting can also be
changed on the Waveform
1us*, 2us, 5us, 10us, 20us, 50us, 100us, 200us, screen. ([Wave+Set] Display)
500us, 1Ims

B Recording Interval and Waveform Peak

The waveform peak may not be able to The peak cannot be acquired.
be recorded depending on the setting for Recording interval: 1ms
the recording interval. |

M

| 4
Example: When the recording interval is ~D
setto 1 ms, a state in which the waveform
peak cannot be recorded is displayed.

—>
Horizontal axis: 10ms/div @ : data
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4.3 Using High-speed Function (Instantaneous Recording)

B Recording Interval and Selection Range

@®: Selectable, X: Not selectable

Chapter 4 Setting the Measurement Conditions (When you want to customize the settings)

Interval

us

ms

1

50 | 100 | 200 | 500

20

10

5

1
([ ]
([ ]
([ ]
([ ]
([ ]

Horizontal

axis

(/div)

us

10
20
50

us

us

100 ps

200 ps

s
s
s
s
S
min
min
min
min

ms
ms
ms
ms
ms
ms

500 us
10
20
50
100 ms
200 ms
500 ms
10
30
10
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4.3 Using High-speed Function (Instantaneous Recording)

Setting Recording Length (no. of divisions)

Set the recording length in units of display divisions. Recording length
Recording time = timebase (s/div) x recording length |«

di NAAN

(div) VAVAVAY

An arbitrary value up to 10,000 can be set.

15 divisions

1 WAVE SET FILE

@ Select the [Setting] screen.

2 .‘. Select from the setting options of
= [Shot (recording length)].
(Open/confirm the setting information.)

* When the setting procedure for the horizon-
tal axis is set to time per division:
Set the recording length for acquiring the wave-
form.
Setting options
5 to 10,000 div (Settable in 5-division steps)
(default setting): 15

E Increases or de- .g. Increases or decreas-
@ Creasesthevaluein "5~ es the value in incre-
increments of 5. ments of 100.

* When the setting procedure for the horizon-
tal axis is set to data acquisition interval:
Set the number of data for acquiring the wave-
form.

Setting options
500 to 1,000,000
(default setting): 1,500

GED Increases or de- O _ Increases or decreases
® Ccreases the value O thevalue in increments of
in increments of 10,000.

500.
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4.3 Using High-speed Function (Instantaneous Recording)

Set the Recording Length for Repeated or One-time Recording

Set recording to be performed once or repeatedly for Repeated recording
the set recording length portion.

If you want to record only when the desired condi-

tions are met, the trigger settings also need to be

configured. Recording only once

See: "4.9 Recording Using Specific Conditions (Trigger Function)" (p. 112)

WAVE SET FILE

1 @ @ Select the [Setting] screen.

4

Select from the setting options of

(]
2 C.l [Repeat].

(Open/confirm the setting information.)

Setting options (*. default setting):

Single * Records once only and then ends.

Repeat Records repeatedly until the STOP key is
pressed.
When a trigger is not applied, the waiting for
trigger state will be restored.
When the trigger is off, the next recording
starts automatically.
See: "About Measuring Operation" (p.

61)
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4.3 Using High-speed Function (Instantaneous Recording)

Configuring Settings Automatically (Auto Range)

Auto Range can only be set when the High-speed Function is used.

When you do not know how to determine the range for the input signal, you can set
the range automatically (Auto Range) on the Waveform screen or [CH] screen or in
Setting Wizard (using the PRESETS key).

Furthermore, the instrument can be set by loading setting configuration data saved
to the instrument or a CF card (when inserted). (p. 158)

Auto Range from the Waveform Screen

1 WAVE SET FILE

Select the Waveform
Screen.

]
2 Ad0OD (Simultaneously)
®  press and hold together

Auto Range Close

for one second. When [Auto Range failed] appears.
A dialog appears. If the voltage level of the input signal is
O low, it may not be possible to determine
3 &@® P Select [Auto Range]. a suitable range. In this case, configure
é\_ the range settings manually from the
Apply Setting screen while watching the wave-
form monitor.

Selecting Auto Range on the Setting Screen
(Also Settable in Setting Wizard using the PRESETS key)

WAVE  SET FILE
1 @ @ @ Select the [All CH] screen. . “!| CH
2 ] -
C;\D_Select [Zero adj.].
Apply nt. 101715 10.43:59 @
) Bottom right of
A dialog appears. screen
. LUTIVETSTU e LUTIVETS T o
3 C;\D-Select [Auto Range]. Zeroadjust
Apply

If you follow the instructions in the dialog box, the
range will be set to match the input waveform.
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4.3 Using High-speed Function (Instantaneous Recording)

Auto Range Settings

Setting ltem Settings
[Timebase](*) Timebase Auto setting value
Automatically displays 1 to 2.5 cy-
cles on the Waveform screen.
[Zoom] Zoom (magnification) x1

Settings for CH1 to CH4

[Mode] Instantaneous value
[Range] Voltage-axis range Auto setup value
[0 Pos] Zero position Auto setup value
[Zoom] Zoom (magnification) x1

[L.P.F] Low-pass filter Off

[Coupling] Input coupling DC

Trigger Criteria

[Repeat] (Setting screen) Repeat
[Condit.] OR

[Pre-Trig] (20%)

[Start](*) Trigger Level trigger

[S] Slope 1

[Level] Trigger Level Auto setup value
[Filt] Filter Off

(*): Check whether the difference between the maximum value and minimum value of the
input signal is 3 divisions or more from CH1 while display is on, and set the time base

range and trigger using the signal of the corresponding channel as the reference.

NOTE Executing Auto Range generates a trigger signal on the trigger output
external control terminal. Bear this in mind when using the trigger output
terminal and the Auto Range function.
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4.4 Using Real-time Function (Fluctuation Recording)

4.4 Using Real-time Function
(Fluctuation Recording)
This function is suitable for monitoring the control voltage, recording fluctuations in

the effective value of a power line, etc. over a long period of time. Set the recording
conditions on the [Setting] screen.

JILE

Select the Real-time Function (p. 80)

.

Set the interval for the data to be ] ]

recorded (p. 81) Configure the settings as

necessary

B Set the display range of the
horizontal axis (time base)

Set the repeat operation (repeat measure- (p- 91)

ment or single measurement) (p. 85) " (Speggf display format

Perform numerical calcula-
tion (p. 177)

. . . B Save in real time (p. 104
Set continuous recording or recording B Schedule measur(epmem)

time (p. 83) (p. 187)

g

s

s

Set whether to record the peak hold data (maximum and minimum
values within data interval) (p. 86)

4

WAVE SET FILE
¢ ) 7 )

Set the input conditions (p. 88) (Common to both high speed and real time)

Selecting the Function (Real-time Function)

Display the setting screen for the Real-time Function.

185

]
2 g@ap Select[Realtime]
@ —Apply
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4.4 Using Real-time Function (Fluctuation Recording)

Setting the Interval for the Data to Record (Recording Interval)

Set the interval for acquiring data

Select the data acquisition interval to suit your mea-
surement objectives.

If a short recording interval is selected, the recording
time for which data can be stored in the internal buffer
memory will be short. If you want to retain the data for a Recording interval
long period of time, we recommend setting continuous

recording to [On] and saving in real time to external storage media.

-
T ® : Measurement data

N

WAVE SET FILE
1 @ @ @ Select the [Setting] screen.  wap

Select from the setting options of

2 (]
.;\._[Interval].
(Open/confirm the setting information.)

Setting options (*. default setting) The setting can also be
changed on the Waveform
100ps:*, 200ps, 500ps,

1ims, 2ms, 5ms, 10ms, 20ms, 50ms, 100ms, 200ms, screen. ([Wave+Set] Display)
500ms, 1s, 2s, 5s, 10s, 20s, 30s, 1min Interval

W Recording Interval and Waveform Peak

Some waveform peaks may not be displayable Recording interval: 18 poo
with certain interval settings. |

Example: When the recording interval is set to 1 ‘ (@Y

s and the horizontal axis is set to 5 s/div, a state > .\‘\'\W"‘
in which the waveform peak cannot be recorded i
is displayed.

To make sure the peak is recorded: Horizontal axis: 5 s/div

"Retaining Records of Maximum and Minimum
Values (Envelope)" (p. 86)

NOTE 1f real time saving, [Envelope] function, and [Numerical Calc.] are set at
the same time, the recording interval cannot be set to 100 pus and 200

us.
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4.4 Using Real-time Function (Fluctuation Recording)

B Recording Interval and Selection Range

®: Selectable, X: Not selectable

A: Only selectable when envelope is Off, O: Display is not possible during measurement

Interval

min

X
X
X
X
X
X
X
X
X
X
X

X|IX|X|X|X]|X

XX | X|X|X|X
X|IX|X|X|X]|X

XX | X|X|X|X
X|IX|X|X|X]|X

XX | X|X]|X|X
X|IX|X|X|X]|X

ms

X
X
X
X
X
X
A

A|JAX|X|X[X]|X
AJA]X|X|X[X]X
A|AJA|A|X|X]|X
A|A]JA|A|A|X]|X

® AA|A|A|A|A] X

® & AAIA|A|A] A
® @ 0 AA|A|A| A
® @ 0 0 A|A|A|A
® O 0 0 06 A A|A
®  © o 06 0 o o A
® (6 0 o o 0 0 o
® o o o o 0o | 0o o
® (O 0 o o 0| 0 o
® (O o o o 0o | 0o o
® (06 0 o o 0 0 o

X
X
X
X
X
X
A
A
A
A
[ ]
[ ]
[ ]
[ ]

X

X

us

A|AJA[A|IX]|X]|X
AJAJAAIA|X]|X
® A[A|A|A|X]|X
® & A A|AIAA

® @ 0 AAIAIA|A
® ©® 0 6 A A A|A
® © 0 0|0 A A|A
® (0 0 0 0 0 A A
® |0 0o o 0 o o A
® o o o 0o o o o
® & o o o o o o
® o o o o o o o
® o o o o o o o

A
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

100({200(500| 1|2 |5 |10({20|50|100|200({500| 1 |2 |5 |10|20|30| 1

]

oo

Oo|lo0oj0 e e e e e o o

Oo|lo0o0oble e e e o @

O|lO0/O0oojole e e e @

Oo|o|/oojojdje e e| e

Oo|o|o0oojojojobje|e| e

oo/ o0oojojojojo|e| e

Oo|o0|0o|jojojojojo| e

Oo|o0o0ojojojojojo| e

Time/div

10 ms

20 ms

50 ms

100 ms

200 ms

500 ms

10
30

min

min

min

10 min

30 min

h
h
h
h
h

10
12
1

day| O | OO0 |O/OOO|O|O|O
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4.4 Using Real-time Function (Fluctuation Recording)

Setting the Recording Time

Specify how you want recording to start and stop.  giayt

Stop
The following methods are available. Measurement ~ Measurement
+ Recording continuously: Continuous Recording

P I'Q

Record continuously from when recording is
started until when the STOP key is pressed or the
stop condition is met.

 Recording for specified recording time: Specify the
Record for only the specified amount of time. recording time
Recording can also be repeated each time the Repeat Recording (p. 85)
specified time ends (p. 128).

Recording continuously

185

@& Enable continuous recording
2 | ;\._(set [Cont] to [On]).
(Open/confirm the setting information.)
When measurement data is saved automatically, the
save method will differ depending on the [Deleting (De-

lete while Saving)] and [Split Save] settings.
See: "4.7 Setting Automatic Saving" (p. 104)

SET
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4.4 Using Real-time Function (Fluctuation Recording)

Recording for Specified Recording Time

WAVE SET FILE

lO0@ O

Select the [Setting] screen.

(]
20 ® Set[Cont] to [Off].
;\_ Record time

(Open/confirm the setting information.) hom

3 Specify the duration of one recording length
(time span).
Setting options (*. default setting) -
d (days) (0 to 694), h (hours)(0 to 23), aob Change 1's digit
min (minutes) (0 to 59), s (seconds) (0 to 59) ®

cgp Change 10’s digit
O

Recording proceeds for the specified

length. Recording stops early if you press ~ Maximum recording length and

the STOP key before the recording length  data samples

has elapsed, or if a "stop trigger" event  |ndicates the maximum recording time to

occurs. internal buffer memory, and the maxi-
mum number of data samples. These
values are limited by the Recording Inter-
val (p. A16).
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4.4 Using Real-time Function (Fluctuation Recording)

Setting the Repeat Operation (Repeat Measurement or Single
Measurement)

Set whether to resume recording after recording for the Repeated recording
set recording time or when the condition for stopping

recording using the trigger function is met (stop trigger

condition is met).

This can only be set when [Cont (Continuous Record- Records one time
ing)] is set to [Off].

WAVE SET FILE
1 Select the [Setting] screen. Cetting
2 a Select from the [Repeat] setting _ )
a9 b it ecord time
@\ [fems. ¢ hoi

(Open/confirm the setting information.) d

Setting options (*. default setting)

Singlex Records one time and stops.

Repeat Recording restarts after the specified re-
cording length has elapsed or after record-
ing is stopped by a "stop trigger" event.
To manually stop recording, press the
STOP key.

See: "About Measuring Operation" (p. 61)
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4.4 Using Real-time Function (Fluctuation Recording)

Retaining Records of Maximum and Minimum Values (Envelope)

The maximum and minimum values within the
recording interval are calculated from data oversam-
pled at maximum sampling speed (1 MS/s), and
recorded for each recording interval. Therefore,
recording without missing the peak of fluctuation will
be possible even if a long recording interval is set.

(*): Sampling is the acquiring of the data to be saved

/

VY

= MAX
MIN \/
> [1M
—>
Sampling interval

to the internal buffer memory. Oversampling is the acquiring of data at a higher
speed than when data is acquired to the internal buffer memory (sampling). Over-

sampled data is not saved.

WAVE

WAVE SET
10@

FILE

[Envelope].
(Open/confirm the setting information.)
Setting options (*. default setting)

2.‘. Select from the setting options of
L

On Records the maximum value and minimum
values within the sampling interval.

Off* Records instantaneous data of each sampling
interval.
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4.4 Using Real-time Function (Fluctuation Recording)

® Envelope Values

One sampling data for during Recording
[Envelope] recording consists interval

of two data items, the maximum » .0.—0 0] D | 4% 114 D Maximum
value and minimum value, of >.‘ ® 00500, "0, 0 °| Vale

)
the measurement values ob- ¢ >O d o) Minimum

tained as a result of performing - @ value
oversampling during the set re- _)| |

cording interval. < .

When displaying them on the  ©Oversampling data (1MS/s)

screen or printing them with the ) 4
printer, they will be displayed or ® : Oversampled data

printed as a shaded band. O : Saved data (two data items, maximum value and

When saved to external storage minimum value)
media, the two data items, the
maximum value and minimum
value, are saved for one mea-
surement time.

- Waveform output to the screen or recording paper

NOTE If real-time saving, [Envelope] function, and [Numerical Calc.] are set at
the same time for the Real-time Function, the recording interval cannot
be set to 100 ps and 200 ps.
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4.5 Setting the Input Conditions

4.5 Setting the Input Conditions

Configure the input channel settings on the [CH] screen. You can configure various
settings while viewing the monitor display on the Setting screen.
WAVE SET FILE

O @ O — I

Set the input channel Configure the settings as
necessary

B Set the low-pass filter (p. 90)
B Set the input coupling meth-

Set the input mode od (p. 90)
Set the display range (p. 93)

Set the display graph (p. 96)
Perform scaling (p. 99)

Use the trigger function

(p. 112)

Perform numerical calcula-
tion (p. 177)

G

G

Set the measurement range

G

Configure the other settings as necessary.

Setting the Input Channel (Instantaneous Value/Effective Value &
Measurement Range)

This section describes the minimum required settings for measurement.

The input channel mode (instantaneous value/effective value recording) and mea-
surement range need to be set before measurement. Change the settings of other
setting items as necessary.

NOTE The frequency range for effective values that can be measured with
~—  the instrument is 30 Hz to 10 kHz. An effective value of a frequency
that is out of this range cannot be measured correctly.

» When effective value measurement is performed, the response time
becomes long if the input voltage is 10% f.s. or less. We recommend
configuring the setting so that the input voltage becomes 10% f.s. or
more.

The input signal is displayed as follows when it exceeds the possible
measurement range of the set measurement range.

Measurement waveform: The data that exceeds the possible mea-
surement range is displayed in white when the screen background is
black, and in black when the screen background is white.
Measurement values: The data that exceeds the possible measure-
ment range is indicated as "OVER."
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4.5 Setting the Input Conditions

WAVE  SET  FILE

@ Select the [CH] screen. -p

2 ) Select the channel to set from
a
L)

\'_[Ch annel].
(Open/confirm the setting information.)

In the following steps, use the same operation to con-
figure settings.

3 Select the type of value to record from

[Mode]. 1 /\.<II|1div 4
Setting options (*. default setting) 10div V Lomv/div
INSTNT* Records instantaneous values. %
RMS Records effective values. 50mV
/\ 10mv
omv
NOTE When an effective value is selected, the
-50mvV

—  ——input coupling automatically becomes

[AC]. (IDC] cannot be selected.) \(oltagg va!ue per division in the ver-
tical axis direction

4 Selegt the appropriate measurement The setting can also be
amplitude range from [Range]. changed on the Waveform
Setting options (*. default setting) screen. ([Wave+Set] Display)
10%, 20, 50, 100, 200, 500 mV,

1, 2,5, 10, 20, 50, 100 V [/div]

The measurable effective range is up to £10 times
of the range. (However, for 100 V/div, the maxi-
When you want to view all of the channel set-
ting information

You can check the information on the [All CH]
screen.

When you do not want to display the waveform
of a specific channel

Set the channel display setting to Off (clear the
check).

If the channel setting is set to Off, the following items are not applicable. However, the
trigger is accepted because measurement is performed.
Waveform display, printing, data saving, and data calculation
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4.5 Setting the Input Conditions

Selecting a Low-Pass Filter (L.P.F.)

When you want to eliminate excess high-frequency

components such as frequencies higher than the m » /\/\/

waveform you want to measure, select a cut-off

frequency. Normal Display  Cut-Off Frequen-
(Off) cy Selected

WAVE SET

1@ @ 6 Select the [CH] screen. -p
? INSTNT

2 | \l_Select from the setting options of [L.P.F]. [
@

(Open/confirm the setting information.)

Setting options (*. default setting) The seing can also be

Off#*, 5Hz, 50Hz, 500Hz, 5kHz, 50kHz changed on the Waveform
screen. ([Wave+Set] Display)

f Scrn . Wavet

Selecting the Input Coupling Method

Select the coupling method for input signals.

WAVE SET FILE

1 Select the [CH] screen.

2.‘. Select from the setting options of
=) [Coupling].
(Openl/confirm the setting information.)

Setting options (*. default setting) (The setting can also be
DC* DC Coupling ) changed on the Waveform
Select this to acquire both DC and AC screen. ([Wave+Set] Dis-

components of an input signal. play)

GND  The input signal is disconnected.
Zero position can be confirmed.

NOTE When an effective value is selected in [Mode], the input coupling automati-
- cally becomes [AC].
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4.6 Setting the Screen Display

The screen display of recording data can be changed. The screen display can also
be changed for a recorded waveform before measurement.

Expanding and Compressing in the Horizontal Axis (Time AXxis)

Direction

The waveform display can be expanded and com-

pressed in the horizontal axis direction. This setting can '\/\/\/\/\ » W

also be Fhahged after the Wavgform has been. acquired. Normal Zoomed
The setting items differ depending on the function. Display Display

When High-speed Function (Time Base Setting)

Change the display magnification

WAVE

1 @ é 6 Select the [Setting] screen.

2 .‘. Select from the setting options of [Zoom].
~_

(Open/confirm the setting information.)

Setting options (*. default setting)

x10, x5, x2, x1*, x1/2, x1/5, x1/10, x1/20, x1/50, x1/100,
x1/200, x1/500, x1/1000, x1/2000

The setting can also be
changed on the Waveform

Example: When the time base range is 100 ps/div screen. ([Wave+Set] Display)

The value per division is as follows depending on the
magnification.

¢ when x10: 100us/div+10 = 10us/div

e when x1/100: 100us/div x 100 = 10ms/div
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When High-speed Function (Interval Setting) and Real-time Function

Change the time per division of the horizontal axis
WAV SET FILE
@  Select from the setting options of
2 48P [Time/div].

9
(Open/confirm the setting information.)

Select the [Setting] screen.

Setting options (*. default setting)

[Highspeed] 10us, 20us, 50us, 100us*, 200us, The setting can also be
500us, 10ms, 20ms, 50ms, 100ms, changed on the Waveform
200ms, 500ms, 1s, 2s, 5s, 10s, 30s, screen. ([Wave+Set] Display)
Imin, 2min, 5min, 10min [/div]

[Realtime] 10ms, 20ms, 50ms, 100ms, 200ms Tiizddis o |
500ms, 1s*, 2s, 5s, 10s, 30s, 1min, A| Tire/d v IRLECIG

2min, 5min, 10min, 30min, 1h, 2h, 5h,
10h, 12h, 1day [/div]
If the recording interval is changed after measure-
ment, the selection range for the horizontal axis
changes, but the horizontal axis settings which actual-
ly allow you to expand or compress the horizontal axis
are those of the selection range that corresponds to A/

the recording interval used during measurement. \/
1 div

Selection Range of Horizontal Axis
The selection range of the horizontal axis differs depending on the function and [Enve-
lope] function.
« High-speed Function: A value equivalent to the setting value of [Interval] multiplied
by less than 10 cannot be set.
(Example: When the recording interval is 1 ms, the horizontal axis can be set from 10
ms.)
 Real-time Function when [Envelope] is [Off]:
A value equivalent to the setting value of [Interval] multiplied by less than 2 cannot be
set.
(Example: When the recording interval is 10 ms, the horizontal axis can be set from
20 ms.)
 Real-time Function when [Envelope] is [Off]:
A value equivalent to the setting value of [Interval] multiplied by less than 100 cannot
be set.
(Example: When the recording interval is 10 ms, the horizontal axis can be set from 1
s.)

NOTE Values of 1 s/div and above are displayed during real-time saving. If the
setting value is less than 1 s/div, it is changed to 1 s/div simultaneously
with the start of measurement.
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Setting Display Range in Vertical Axis Direction

You can change the display range in the vertical axis direction of each waveform.

There are two ways to change the display range.

« Setting the display magnification and the display position of 0 V (zero position) of
the waveform (p. 94).

 Setting the upper and lower limit values of the vertical axis (p. 95).

Setting the display magnification and the Setting the upper and lower limit val-
display position of 0 V (zero position) of
the waveform

Display 10 5
magnicaion WY ([} oW S
magnification x1 X2 10 S
The range does not need to be set be-
cause the optimal range is set automat-
100% ically in a_lccordance with the_ upper and
5006 AAA ALy lower limit v_all_Jes. However, if the upper
0LV VY 25 XAAA0 v | | and lower limit values are changed on
zero position: 50% 2504 the Waveform screen, the range will not
be changed to the optimal range.

ues of the vertical axis

Display position
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Setting the Display Range of the Waveform with the Magnification and
0 V Position
1 WAVE SET FILE

Select the [CH] screen. -p

% 1

2 .‘. Select [Pos (Position)] from [Type]
;\_of the display range.

(Open/confirm the setting information.)

a3
In the following steps, use the same operation to con- 7 \
figure settings. 4
3 Select the magnification. 8o Change 1's digit
Setting options (*. default setting) ® The expansion/compres-
x20, x10, x5, x2, x1#, x1/2, x1/5, x1/10 Qg Sion range depends on the
selected magnification.

4 Set the desired zero position as a percent- -
. The setting can also be
age of screen height. changed on the Waveform
Setting options (default setting: 50%) screen. ([Wave+Set] Display)

-50 to 150% (in 1% increments, when the expansion/
compression ratio [Zoom] in the vertical axis (voltage
axis) direction is x1)

B Display Magnification and Zero Position Setting Range

The voltage range displayed on the Waveform screen varies depending on the zero po-
sition and expansion/compression ratio of the vertical axis, but the measurement range

does not change. .
(Magnification: x1) Display range

Measure- 100% 1
ment range 50% AWAA
ov
ey ' /0
Zero Position: 0% 50% 100%
Zoom Zero Position Setting Range |Zoom |Zero Position Setting Range
x1/10 -10 to 100% x2 -150 to 250%
x1/5 -20 to 100% x5 -450 to 550%
x1/2 -50 to 100% x10 -950 to 1050%
x1 -50 to 150% x20 -1950 to 2050%
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Setting the Display Range of the Waveform with the Upper and Lower
Limit Values

1

WAVE SET FILE
) Select the [CH] screen. -

Timesdiv 1s/div

2 ®  Select [Up/Lwr] from [Type] of the
aeb disol :
= isplay range (Disp Span).
(Open/confirm the setting information.)
In the following steps, use the same operation to con-
figure settings.

e
[ Ch 1's digit
3 Specify the [Upper] value for the top of the =~ 9gb ~"ange s dd

display. o i

) ) ) @op The expansion/compres-
Move the cursor to the numerical val_ue input field, O sion range depends on
and then press the ENTER key to display the nu- the selected magnifica-
merical value setting dialog box. tion.

For how to enter numerical values, see below.

4 Specify the [Lower] value for the bottom of  The setting can also be changed
the display. on the Waveform screen.

. L +Set] Displ
Set this in the same way as the upper limit value. (twave+Set] Display)

The display range and scaling settings are inter-
linked.

B Numerical Value Entry

1. Select a digit to change with the left/right  Numerical value setting dialog box
cursor keys, and increment/decrement the p= e nne S
digit with the up/down keys. 5
(The rightmost character is for an optional |
measurement unit symbol. Optional unit
Pressing the up/down keys selects from
amongE-P-T-G-M-k-(blank) -m - u -
n-p-f a ) ) GED Change 1's digit and +/-
If no unit symbol is needed, it can be left @
"blank.")

2. When the desired value is selected, press
[OK].

o) .
aop® Select another digit
O
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Setting the Display Format (Screen Splitting/Synthesis/Graph

Assignment)

You can split the screen into multiple graphs, and then
assign the waveform to display in each graph. This set-
ting can also be changed after the waveform has been
acquired. The setting items differ depending on the
function.

When High-speed Function: Screen Splitting an
You can split the screen, and synthesize waveforms.
WAVE SET FILE

1 Select the [Setting] screen.

2.. Select from the setting options of

® [Format].
N ]
Open/confirm the setting information.)

d XY Synthesis

Setting options (*. default setting)
Single *, Dual, Quad, X-Y Line, X-Y Dots

Set each screen or X-Y assignment in the [CH] or [All
CH ] screen.

(When [X-Y Line] or [X-Y Dots] is selected)

Select from the setting options of [Com-
boArea].
Setting options (*. default setting)

All* Use the whole range for the composite
waveform.
A-B Use the range specified by the cursors.

Procedure to specify a range with A/B cur-
sors:(p. 142)

N D X-Y Dots

Linear interpolation is not per-
formed.

The input signal (sampling data)
is displayed and recorded as is.

Q X-Y Line

Linear interpolation is per-
formed.

The display is easier to see, but
the display speed is slow com-
pared with dot display.
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When [Dual] or [Quad] is selected in [Format]
WAVE SET FILE

3 @ Select the [CH] screen.

[Graph].

(Open/confirm the setting information.)

4 a Select from the setting options of
C.l

] ] You can also select the [All
Setting options CH] screen.

Grl, Gr2, Gr3, Gr4
. . . . 5 C
The default setting varies depending on the display

format and channel.
Dual: CH1 Grl, CH2 Gr2, CH3 Grl, CH4 Gr2
Quad: CH1 Grl, CH2 Gr2, CH3 Gr3, CH4 Gr4

4
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When Real-time Function: Screen Splitting

WAVE SET FILE

1 Select the [Setting] screen.

2.‘. Select from the setting options of
@

[Format].
(Open/confirm the setting information.)

Setting options (*. default setting)

Single *, Dual, Quad

WAVE SET

3O0O@

4.‘. Select from the setting options of

Select the [CH] screen.

™) [Graph]. Graph
(Open/confirm the setting information.)
Setting options You can also select the [All
Grl, Gr2, Gr3, Gr4 CH] screen.

The default setting varies depending on the display
format and channel.

Dual: CH1 Grl, CH2 Gr2, CH3 Grl, CH4 Gr2

Quad: CH1 Gr1, CH2 Gr2, CH3 Gr3, CH4 Gr4

Setting Waveform Display Colors & Turning On/Off Display

The waveform display color can be set for each input channel. You can also turn off
the display for channels for which you do not want to display a waveform.
WAVE SET FILE

1 Select the [CH] screen. -p

2 ] Select from the setting options of
e waveform display colors.

(Open/confirm the setting information.)
Setting options You can also select the [All

- CH] screen.
1 to 24 colors (default setting CH1: red, CH2: green,

CH3: yellow, CH4: pink) A1 CH

Clear the check for any channel :
for which you do not want to [M : Display On
: Display Off

display a waveform. mgl|CHL +
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Converting Measurement Values (Scaling Function)

Input voltage values can be converted to physical ¢

A
units for display, such as by converting voltage to [\/\J »C/\/\}

current. Preset scaling settings are provided for cur-

- . Normal Scaling Enabled
rent measurement with the optional clamp sensor pjgpiay (Off)
models.

10O

2 .‘. Select the display format for after scal-
ing in [Scaling].

SET

=

FILE

Select the [CH] screen.

4

(Open/confirm the setting information.)

Setting options (*. default setting)
Off*  Scaling is not performed.

Dec Displays values in decimal notation after scaling.
Exp Displays values in exponential notation after scaling.

(]
3 a \D-Select the conversion method for scaling.
L

(Open/confirm the setting information.)

Setting options (*. default setting)
Ratio*, 2-Point, Model, Rate
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[Ratio] Units (eu) :
Convert by specifying the ratio of 't Unit 4
physical units per volt of input sig- '
nal (conversion ratio), offset, and
the name of the units.

(The unit can be set with up to 7

. Offset
single-byte characters.) se
[2-Point] [A] , B
Convert by specifying the input sig-  a_, ) Uni
nal voltage at two points, the phys- A/ |
ical unit values at those points, and ——
the name of the units. Vi Ve M

Units: [A]

Cnv 1: Vy value—Ay value

Cnv 2: V| value—A| value

(The unit can be set with up to 7
single-byte characters.)

Actual measurement values
(input value)

Converted unit values

[Model]

Select your clamp sensor or probe model from the Mod-
el list. Also set the measurement range to match the
clamp.

Setting options

Model Measurement range

3283 AC 10 [mA], AC 100 [mA], AC 1 [A], AC 10 [A], AC 200 [A]
3284 AC 20 [A], AC 200 [A]

3285 AC 200 [A], AC 2000 [A]

9010-50  AC 10 [A], AC 20 [A], AC 50 [A], AC 100 [A], AC 200 [A], AC 500 [A]
9018-50  AC 10 [A], AC 20 [A], AC 50 [A], AC 100 [A], AC 200 [A], AC 500 [A]
9132-50  AC 20 [A], AC 50 [A], AC 100 [A], AC 200 [A], AC 500 [A], AC 1000 [A]
9322

9657-10  AC 10 [A]

9675 AC 10 [A]

CT9691  AC 10 [A], AC 100 [A]

CT9692  AC 20 [A], AC 200 [A]

CT9693  AC 200 [A], AC 2000 [A]
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[Rate]

Select the output rate (conversion ratio) of the clamp
sensor or the voltage divider ratio of the voltage divid-
er probe.

16me,

Setting options

Clamp 1V ->10mA Clamp 1V -> 50A Clamp 1V -> 1000A
Clamp 1V ->100mA Clamp 1V -> 100A Clamp 1V -> 2000A
Clamp 1V ->1A Clamp 1V -> 200A Clamp 1V -> 2500A
Clamp 1V ->10A Clamp 1V -> 250A Clamp 1V -> 5000A
Clamp 1V ->20A Clamp 1V -> 500A Probe 1V -> 1000V

N

B Conversion Ratio and Offset

_ AH_ALxx+VHXAL_VLXAH
Vu—Vi "
1 ] 1 ]
Conversion Ratio Offset

X: Voltage value
Y: Converted value

Valid setting ranges for conversion ratio and offset are as follows.
Note that the conversion ratio cannot be set to zero.
-9.9999E+9< (conversion ratio, offset)< -1.0000E-9
(offset) =0
+1.0000E-9< (conversion ratio, offset)< +9.9999E+9
Values outside the above range cannot be set.
Scaled values (and cursor values when using the A/B cursors) can
be verified in the waveform screen.
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Setting Logic Channel Display Colors

You can select a display color for each logic channel waveform.
WAVE SET FILE

10 () Select the [All CH] screen.

Select from the setting options of

a
2 e ;\._Wfo\veform display colors.

(Open/confirm the setting information.)

The setting can also be changed

Setting options on the Waveform screen
Off, 1 to 24 colors (IWave+Set] display) and [CH]
The default setting varies depending on the screen.
channel. .
[V : Display On

- : Display Off

You can simultaneously turn on
or off the display of four channels
for each logic probe.

Setting Logic Channel Display Positions

You can select the display position of each logic

Position 1
waveform. Waveform overlap on the display can be e —— 5
minimized when recording simultaneously with an e il bl el i

analog waveform.

WAVE SET FILE

Select the [All CH] screen.

2 ] Select from the setting options of
'.' [Pos].

(Open/confirm the setting information.)

Setting options

Pos1, Pos2, Pos3, Pos4

Pos5*, Pos6*, Pos7*, Pos8*

*. This can only be selected when the logic recording width
is [Narrow].

(default setting): LogicA Pos1, LogicB Pos2

The setting can also be changed
on the Waveform screen
([Wave+Set] display) and [CH]
screen.
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Setting the Recording Width of Logic Waveforms

You can change the display width in the vertical axis

direction of logic waveforms. ﬂ_ﬂ ﬂ_ﬂ_
When there are, for example, many waveforms, mak-

ing the display width narrow makes them easier to see.

1 WAVE  SET  FILE

(\. Select the [All CH] screen. =) EIIR;

2.‘. Select from the setting options of
;\_[Wid] (recording width).
Apply

) ) ) The setting can also be changed
Setting options (*. default setting) on the Waveform screen

Wide, Narrows* ([wave+Set] display) and [CH]
screen.
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4.7 Setting Automatic Saving

Data can be automatically saved to external storage media (CF card or USB flash
drive). The save operation differs depending on the function.

High-speed Function Real-time Function
(Automatic saving) (Real-time saving)

Sampling is performed at high speed so | | Sampling is performed at low speed so
the data is first stored in the internal buffer the data is saved automatically to the
memory. external storage media during sam-
After measurement ends, the data stored pling.

in the internal buffer memory is saved au-
tomatically to the external storage media.

See: "Recording Methods (Measurement Functions)" (p. 70)

After measurement, you can press the SAVE key and save the acquired recording
data as desired. For details, refer to "6.2 Saving Data" (p. 152).

The default setting is [Select & Save]. For details, refer to "Chapter 6 Managing
Data" (p. 149).

Types of measurement data that can be saved automatically

The display items differ depending on the function ([Highspeed] or [Realtime]).
« Waveform data (binary format or CSV format) (p. 105)

« Calculation results (CSV format) (p. 105)

« Waveform data and calculation results (binary format or CSV format) (p. 105)

CSV Format Data

« When other than [Comma] is selected in [Separator (Delimiter Character)] on the
System screen, the extension is ".TXT."

« When a calculation result is saved, numerical calculation needs to be set before
the start of measurement. (p. 177)

* When a CSV file is opened in a spreadsheet program, there is a limit to the num-

ber of rows that can be read at one time. (This differs depending on, for example,

the version of the spreadsheet program.)

When [CSV (realtime)] saving and [CSV + Calc] is selected, saving is possible

when the recording interval is set to 5 ms or longer.




1. Waveform data
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Function |Selection Option File ) Description
Extension
Waveform (after Afte_r the specified recording length por‘t|0n is ac_quwgd to
. .MEM the internal buffer, the waveform data is saved in binary
meas.) *1
format.
Highspeed After the specified recording length portion is acquired to
CSV (after meas.) the internal buffer, the waveform data is saved in CSV
.CSV - .
*2 (text) format. This is convenient when you want to open
the data in a spreadsheet program such as Excel.
Waveform (real- REC During measurement, the waveform data is saved in bi-
time) *1 ’ nary format.
Realtime During measurement, the waveform data is saved in
CSV(realtime)*2 |.CSV CSV (text) format. This is convenient when you want to
open the data in a spreadsheet program such as Excel.

2. Calculation results (requires setting numerical calculation before the start of mea-
surement) (p. 177)

Function | Selection Option E'Ie ) Description
xtension
After measurement ends, the calculation results are
Highspeed/ | CSV(after meas.) saved. When [Repeat] is set t_o [Repeat], the c_alculatlon
Realtime  |*2 .CSV result for each measurement is added to the file.

When [Split Calc] is set to [On], the calculation results
are added at each split length.

3. Waveform data and calculation

before the start of measurement) (p.

results (requires setting numerical calculation
177))

Function |Selection Option File ) Description
Extension
Waveform + Calc .MEM After measurement ends, the Wave_form data is saved in
.CSV binary format, and then the calculation results are saved.
Highspeed After measurement ends, the waveform data is saved in
CSV + Calc *2 .Csv CSV (text) format, and then the calculation results are
saved.
The waveform data is saved in binary format during mea-
.REC .
Waveform + Calc csv surement, and the calculation results are saved after
) ’ measurement ends.
Realtime - - -
The waveform data is saved in CSV (text) format during
CSV + Calc *2 .CSVv measurement, and the calculation results are saved after
measurement ends.

*1 The data can be converted to text format with the instrument or supplied software after measure-
ment, so we recommend selecting [Waveform (after meas.)] for the High-speed Function and
[Waveform (realtime)] for the Real-time Function when saving data automatically.

*2 The saved data cannot be read by the instrument or supplied software.

N
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WAVE FI LE

1O0@C
]

2 | \D_Select the data you want to save.
L

(Open/confirm the setting information.)
Setting options (*. default setting)

Off*, Waveform(*1), CSV(*1), Calc(after meas.),
Waveform + Calc, CSV + Calc

(*1):After you select the data, “(after meas.)” is displayed

for the High-speed Function and “(realtime)” is displayed

for the Real-time Function. (If you select [Off], proceed to
step 8.)

) Select the [Setting] screen.

In the following steps, use the same operation to configure
settings.

3 When you want to specify the name of the
waveform file:

In the case of CSV (real time),

. . . saving is possible when the re-
Specify a name in [File Name]. cording interval is set to 5 ms or

See: "4.10 Entering Comments and Titles" (p. 130)  longer.
If left blank, file names are created automatically.
See: "Appendix 3 File Naming" (p. Al2)

4 When you want to use both a CF card and
USB flash drive:

Set [Media (Preferred Save Location)]. If the storage media set as the

(default setting: CF) preferred save location be-
If you selected [Calc (after meas.)] for the data to  comes full, the data will be au-
save, proceed to step 8. tomatically saved to the other
storage media.
5 Set [Deleting (Delete while Saving)].

Select the desired operation when removable storage
becomes full while saving.
Setting options (*. default setting)

Off* Saving ends when the removable storage is near-
ly full.

On  When the free capacity of the removable storage

reaches a certain minimum size, waveform files
are deleted, oldest first. If deletion is not possible,
saving stops.
A file other than a waveform file is not applicable
for deletion. (Numerical calculation file, setting
configuration file, file created with other than
MR8880-20, etc.)
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6 Select whether to save data into multiple files
(Set [Split Save]) (Real-time Function only).
Select single (per measurement) or multiple (timed)
file creation.

Setting options (*. default setting)

Off* Creates a single file per measurement.

On Specify the save timing (split time). A new data
file is created for each split time (span).

Ref Specify the reference time (Ref Time) and split

Time time (Split Length).

A file is created at the set interval from the first
measurement data after the reference time.

« Even if split saving is set to Off, the file will be split
and saved if the size of the file exceeds 500 MB.

* When you attempt to read files with the supplied
Waveform Viewer, reading may not be possible due
to the performance of the PC if the size of one file is
large. We recommend performing split saving so that
the size of each file is within 100 MB (p. A15).

When saving CSV data:

Set [Thin out].
Setting options (*. default setting)

Offx, 1/2, 1/5, 1/10, 1/20, 1/50, 1/100, 1/200, 1/500,
1/1000

Press START to start measuring.
After measurement, the data is automatically saved to
removable storage.

With [Split Save] set to [On]

g0 @H  16M

Also set the [Split Len (length)].
Days (0 to 30), Hours (0 to 23),
Minutes (0 to 59)

With [Split Save] set to
[Ref Time]

8 min

Also set the following items:
[Ref Time]: 0:0 to 23:59

[Split Len (length)]:1, 2, 5, 10,
15, 20, 30 minutes, 1, 2, 3, 4, 6,
8, 12 hours, 1 day

Before measurement starts,
"Sync fixed time" is displayed
until the next measurement
time synchronizes with the ref-
erence time.

Before starting to measure, confirm that Auto Save is configured
correctly, and that the removable storage is properly installed.

4
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Replacing CF Card or USB Flash Drive during Saving
([Realtime] only)

When the Real-time Function is used, a CF card or USB flash drive can be replaced
during real-time saving without stopping measurement. This section describes how
to replace a CF card.

1 qa ?\._Select [EJECT].
() A

Apply Right bottom of the screen

Media re

o -
2 CS{_Select [Unmount CF]. (|
Apply

e
| g{_Select [Yes].
Apply

4 Cé{_Select [Yes].

Apply
A "Replaceable" message
appears

Cancel

3

5 Remove the USB flash drive
(p. 48).

6 Insert a formatted removable

storage. When both a CF card and USB flash

Measurement data acquired while the | drive are installed and either is removed,

device was removed is automatically | the save destination automatically

written. switches to the remaining media.

See: How to format (p. 50),
How to insert (p. 48)

eft bottom of th sreen




NOTE
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Data equivalent to half the internal buffer memory will be stored after
"Yes" is selected in the "Do you want to remove the CF card/USB
memory? message. Replace the CF card or USB flash memory within
the time required to complete this action.

If the recording interval is set to 100 ys, media must be swapped out-
within 20 seconds.

If a storage device is replaced during real-time saving, data is saved
to a new file.

If measurement ends while the removable storage is ejected, even if a
removal storage is then inserted, the remaining data is lost.

N
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4.8 Setting Automatic Printing

Data can be printed automatically when you use the optional printer (auto print).
The operation differs depending on the function (high speed/real time).
See: "Recording Methods (Measurement Functions)" (p. 70)

High-speed Function
(Auto print)

Sampling is performed at high speed so
the data is first stored in the internal buffer
memory.

The data stored in the internal buffer
memory is printed with the printer auto-
matically after measurement ends.

Set the [Auto print] item on the [Print]
setting screen.

Real-time Function
(Real-time print)

Sampling is performed at low speed so
the data can be printed with the printer
during sampling (.

Set the [Realtime print] item on the
[Print] setting screen.

(*1): If a horizontal axis that is faster than
1 s/div is set, printing cannot be per-
formed at the same time as sampling.

To print automatically, you need to set the printer settings in advance.
For how to connect the printer and load the recording paper, refer to "2.4 Connect-
ing Printer and Loading Recording Paper (Options)" (p. 43).

NOTE ° In the case of real-time printing with the Real-time Function, if the
— — [Interval] setting is slower than 1/100 of the [Time/div] setting, paper
is fed every 1 division.
Example: Recording interval of 200 ms and horizontal axis of 1 s/div
The recording interval is 1/5 of the horizontal axis (= 200 ms + 1 s), so
paper is fed every 1 division.
* When printing is performed automatically using cursors A and B, the
operation differs depending on the measurement function.
* High-speed Function:
You can set the print range with cursors A and B (print part of the data).
However, cursors A and B cannot be moved if the measurement data is not
displayed on the screen.
* Real-time Function:
When printing in real time (Real-time Function), the entire waveform is
printed regardless of the cursor positions. The print range cannot be
selected.
« The printer cannot be used with alkaline dry cell batteries. When print-
ing, use the 21002 AC Adapter or Z1000 Battery Pack.
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SET FILE -
Select the [Print] screen. =)

4

This is displayed only when the printer is connected.
The item name differs depending on the function.

2 .‘. Sglect the priljt items from [Auto
print] or [Realtime print].
(default setting: Off)
(Open/confirm the setting information.)
When High-speed Function [Auto print]
Setting options (*. default setting)
Off *  Not print

N

Wave- Print the waveform after the data for the record- |ENEERISLE
form ing length portion is acquired to the internal buf- ne | marker Channe| No-
fer. Grid typ tandard

Calc. Perform numeric calculation and print the numer-
ic calculation results after the data for the record-
ing length portion is acquired to the internal
buffer.

Wave Perform numeric calculation after the data for the

+Calc recording length portion is acquired to the inter-
nal buffer. After that, print the waveform then the
numeric calculation results.

When Real-time Function [Realtime print]
Setting options (*. default setting)

Off *  Not print.
P time print

Wave- Print the waveform during measurement. nel marker Channe! Mo.

form If the horizontal axis setting is faster than 1 s/div, [EISERTEE Standard
printing cannot be performed at the same time as

measurement.

Calc. Perform calculation during measurement. Print
the numeric calculation results after measure-
ment stops.

Wave Print the waveform and perform calculation dur- Configure the other settings as
+Calc ing measurement. Print the numeric calculation necessary.
results after- measurement §top§. See: "Chapter 7 Printing” (p.
« If the horizontal axis setting is faster than 1 s/ 165)
div, printing cannot be performed at the same
time as measurement.
« If continuous recording is set to [On], the cal-
culation results are printed after measurement
is stopped with the STOP key.
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4.9 Recording Using Specific Conditions
(Trigger Function)

You can apply specific conditions to start and stop measurement.

In the case of [Highspeed], only the condition for starting measurement can be
applied. When these specific conditions are applied for measurement, the trigger
function is used.

What is a Trigger?

Triggering is the process of controlling the start and stop of Trigger condition met
recording by specific signals or conditions (criteria). When .

recording is started or stopped by a specific signal, we say the
trigger is "applied" or "triggering occurs."

In this manual, Jll indicates a “trigger point”, as the time at
which a trigger is applied.
Signals that can be used for triggering (trigger sources) are as follows.

Trigger Source Description Ref.
Conditions Measurement starts at the point in time when a trigger is
such as mea- | Start trigger |applied in accordance with the setting condition of the start | (p. 113)
surement trigger.
timing Measurement stops at the point in time when a trigger is
. applied in accordance with the setting condition of the stop
S} R trigger. When [Repeat] is set to [Repeat], measurement (p-113)
is resumed. ([Realtime] only)
G Enables measurement that also includes phenomena be- (p. 117)
99 fore the measurement condition was met. p:
Trigger Enables specifying the trigger application conditions (p. 115)
condition (AND/OR) for measurement. P
EE Enables measurement at the specified measurement in- (0. 128)
terval.
Trigger con- Applies a trigger according to a signal input on an analog
dition of Analog channel. (p. 118)
each signal | Trigger (Level, In-Window, Out-of-Window, Voltage Sag trigger, P-
Waveform Judgment Trigger)
Logic Applies a trigger according to signals input on logic chan- (p. 126)
Trigger nels (Ch A to Ch D). P
External Applies a trigger according to an input signal at the (p. 129)
Trigger EXT.TRIG terminal (External Trigger Input) P:

You can set the condition for each channel on the [CH] screen, and the trigger set-
tings for all channels on the [Trig] screen.
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Enabling the Trigger Function

The trigger function is disabled (Off) when the instrument is shipped from the factory
or the settings are restored to the default settings. Before setting trigger conditions,
enable the trigger function (On).

The trigger can be enabled in the [Wave+Trg] display, [CH] screen, and [Trig]
screen.

WAVE

10

_SET

PS Trig Func
2. p Select from the setting options of : Condit.— OR
[Trig Func] ([Trig] screen). ; aff

0ff
Open/confirm the setting information.) ; 0+

Setting options (*. default setting) Off
Offs*, On

Setting the Trigger Timing

You can set the timing (starting and stopping of  Recording

measurement) for enabling the trigger. This can
be set only for the Real-time Function. N% .VAWM W
This can be set on the [Trig] screen and
[Wave+Trg] display. Start Stop Start/Stop

SET .
1 Select the [Trig] screen.

@ Select the trigger timing from the set- [i=sllii
a@P ting options of [Timing] ([Trig] BN IRAEN

screen).
Open/confirm the setting information.) Set the start/stop condition for
) . ) each input signal.
Setting options (*. default setting) Only the start/stop condition se-
Start#* Use a trigger as the condition for starting  'ected for the timing is enabled.
measurement. See: "Types of trigger for
Stop Use a trigger as the condition for stopping which [Timing] can be
measurement. set" (p. 114)

Start/Stop  Use a trigger as the condition for starting
and stopping measurement.

NOTE If you selected [Start & Stop] for the trigger timing, there will be a dead time
o from when the start trigger is accepted until when the stop trigger is accept-
ed. The dead time will be whichever is the longer of 1 ms and a two sample

portion.

(sbumas ayl 8zIwo1snd 031 JUBM NOA UBYAA) SUOIIIpU0D awalinsealy ayl buimes v Jaideyd H



114

4.9 Recording Using Specific Conditions (Trigger Function)

Types of trigger for which [Timing] can be set
®: Selectable, X: Not selectable

Timing
Start Stop
Analog input signal CH1 to CH4 ° °
Logic input signal LAl to LA4, LBl to LB4 ° °
External trigger EXT.TRIG ° °
Interval trigger Fixed interval recording ° X

NOTE ° The timing settings cannot be configured for the High-speed Function.
T e« If [Timing] is set to [Stop] (or [Start/Stop]) and the trigger is not
applied during data acquisition for the set recording time portion after
measurement starts, measurement ends at the point in time that the

data for the recording time portion has been acquired.

* When [Timing] is set to [Stop] and [Repeat] is set to [Single], mea-
surement ends after the stop condition is met. However, measure-
ment will be resumed if [Repeat] is set to [Repeat].

* When [Timing] is set to [Start/Stop], the instrument first waits until
the trigger of the [Start] condition is applied.
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Setting AND/OR Trigger Application Conditions

The relation between each trigger source can be set. This is only valid for channels
for which triggers have been set.
This can be set on the [Trig] screen and [Wave+Trg] display.

WAVE SET FILE

1 @ Q Select the [Trig] screen.

PS Select the relation between trigger
2. ® sources from the setting options of
[Condit.].

Open/confirm the setting information.)

Setting options (*. default setting)

OR#  Atrigger is applied at the change point (edge)
when any one of the set trigger conditions chang-
es from an unmet state to a met state. Therefore,
even if a trigger condition is met at the start point v, can confirm the trigger appli-
in time, the trigger is not applied until the change  ation conditions between chan-

point is detected. o ) nels on the screen.
Note: The "change point" indicates the point

when the trigger condition changes from an un-
met state to a met state.

AND  Atrigger is applied when all of the set trigger con-
ditions are met. Therefore, if the trigger condi-
tions are met at the start point in time, the trigger
is applied immediately.

W About Trigger Application Conditions

(Example) To apply a trigger when the upslope (1) of the waveform crosses zero volts:

Start measurement start
Trigger ....... Level measurement
Level............. ov ?
Slope......ccc....... 0 oV
[AND] [OR]

One waveform has crossed Either waveform crosses 0 V on
above 0 V as the other crosses the upslope
on the upslope

4
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Block Diagrams of Trigger Application Conditions (AND/OR)

When the [OR] trigger application condition is selected, the change point
(edge) when each trigger source changes from unmet to met is detected.

CH1
S
CH2 ﬁ OR
CHsg 4 START/
OR

CH4 STOP
LA 1

2

3

4
LB 1

2

3

2 -~ In accordance with the logic trig-

External trigger. ger application condition.

Interval

When the [AND] trigger application condition is selected, the state in which

AND all of the trigger sources are met is detected.
CH1
CH2——— 1]
CH3 AND START/
CH4Q OR STOP
LA 1
2
3
4
B 1
2
3
4_ - In accordance with the logic trigger
External trigger application condition.

Interval
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Recording Data Before Trigger Applied (Pre-trigger)

It is possible to record not only the waveform after the

trigger is applied but also the waveform before the WW

trigger is applied. The options that can be set differ

depending on the function. AN
This can be set on the [Trig] screen and [Wave+Trg]

display.

SET

4

of [Pre-Trig]
Apply
Setting options (*. default setting) Y ch s digit
n igi
(When High-speed Function) GED ange 1s dig
0%, 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, .g. Change 10's
90%, 95%, 100% o digit
Set percentage in relation to entire recording length

2 .si_Select from the setting options

(When Real-time Function)

Hours, minutes, and seconds can be set (up to maximum
recording time)

Up to 1,000,000 data when continuous recording is set to
[On] (however, up to 500,000 when envelope is set to On)

W Difference between [Waiting for pre-trigger] and [Waiting for trigger]

When measurement is started, the specified pre-trigger length is recorded. This period
is indicated as the [Waiting for pre-trigger]. After the specified pre-trigger length has
been recorded, the period indicated as [Waiting for trigger] continues until a trigger
occurs. During the [Waiting for pre-trigger] period, trigger events are not recognized
even when the trigger criteria are met.

W Pre-Trigger vs. Recording Time (When Real-time Function)

Recording Time shorter than Recording Time longer than
Pre-Trigger Time Pre-Trigger Time

Recording length Records both before and  Recording length (2 minutes)

(1 minutes) \ after trigger event /

T |

Pre-Trig: Recording ends at Pre-Trig: Recording ends when record-
2 minutes trigger event 1 minutes ing length has passed

Pressing the MONITOR key when either [Waiting for pre-trigger...] or [Waiting for
trigger..] is displayed allows you to confirm the waveform currently being input.
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Setting the Trigger Type for Analog Input Signals

Set the trigger type and conditions. The options that can be set differ depending on
the trigger type.
This can be set on the [Trig] screen, [CH] screen, and [Wave+Trg] display.

WAVE

SET FILE
1 @ Q © Select the [Trig] screen.

2 .‘. Select the trigger type from the set-
ting options of [Start (Start Trigger)].

(Open/confirm the setting information.)

Setting options (*. default setting)
Off*, Level, In, Out, Drop, Judge

If [Stop] or [Start/Stop] is selected for the trigger timing when using the Real-time
Function, also set the setting column for the [Stop (Stop Trigger)].

Type of Analog

Trigger Trigger Example Description
Love trgger | ool _JI B vovers st ena sy
[Level] (p. 119) Input_jﬂ [\L\_ (threshold voltage).

waveform  Trigger Slope
Upper
In-Window o \F

Threshold A trigger is applied when the input
Trigger signal enters a range defined by up-
[In] (p. 121) Lower per and lower thresholds.

Threshold

. Upper

Out-of-Window Threshold\ F A trigger is applied when the input

Trigger \/\p / signal exits a range defined by upper
NS

[Out] (p. 121) Lower and lower thresholds.

Threshold

Voltage Drop 1/2 Period A trigger is applied when the ampli-
Trigger A tqde of_the input 5|gnal_ (at commer-

Trigger Level#\ / \ ay cial mains frequency) dips below the
[Drop] (p. 122) \/ \ \/ 7 specified trigger level. This is only se-
(High-speed Func- lectable when the input mode is set to
tion) [INSTNT].
Waveform Judg- Atriggeris a_pplied when the set judg-
ment Trigger Judgment ment range is exceeded.

range Target: Commercial power supply

[Judge] (p. 123) (Range) (50/60 Hz) This is only selectable
(High-speed Func- when the input mode is set to [INST-
tion) NT].

Even if the channel setting is set to Off, the trigger condition can be set because measure-
ment is being performed. Also, the set trigger is enabled.
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Applying a Trigger at a Specified Value (Level Trigger)

You can specify the desired signal level (level) and
the direction (slope) of change of the input signal in
order to apply a trigger. The options that can be set
differ depending on the function. * *
This can be set on the [Trig] screen, [CH] screen, and [Wave+Trg] display.

Level

WAVE SET

FILE
1 @ @ @ Select the [Trig] screen. -p
2.:\._Select [Level] (level trigger) for i ' L ! e

@\ thetrigger type.

(Open/confirm the setting information.)

This can also be set for each chan-
nel on the [CH] screen.

In the following steps, use the same operation to
configure settings.

. . 3 4 5
3 Set a numerical value for the signal | | |
level you want to detect in [Level] (Sig- [l as i it il p —
nal Ievel) evel  B.0my 3 1 Filt Off
Setting options (default setting: 0)
Settable range: - (minus) full scale value to +

(plus) full scale value
Full scale value = vertical axis (voltage axis) range

[V/div] x 10 div o
Example: When the vertical axis (voltage axis) Set the value for each digit, and then
range is 20 V/div: select [OK] to confirm the setting.

20 V/div x 10 div = 200 V
200 V becomes the full scale value.

a L
ao® Select another digit
o

4 Select the judgment item for the input GSD Change 1's digit and
signal from the setting options of [S| ® switch between + and -
(slope)].

The options that can be set differ depending on
the trigger application condition (AND/OR).

Setting options (*. default setting)

Trigger Selec-

Condition tion Description of Operation

OR 1 A trigger is applied when the input signal crosses the trigger level in the
up direction (7).

l A trigger is applied when the input signal crosses the trigger level in the
down direction ().

AND HIGH A trigger is applied when the input signal rises above the trigger level.
LOW  Atrigger is applied when the input signal falls below the trigger level.

4

(sbumas ayl 8zIwo1snd 031 JUBM NOA UBYAA) SUOIIIpU0D awalinsealy ayl buimes v Jaideyd



120

4.9 Recording Using Specific Conditions (Trigger Function)

5 Set [Filt (filter)].
A trigger is applied when the application condi-
tion of the trigger is met in the period of the set
[Filt].
This is effective for preventing incorrect opera-
tion caused by noise. The options that can be
set differ depending on the function.

Setting options (*. default setting)

(When High-speed Function)

Set by number of samples

Offx, 10S, 20S, 50S, 100S, 200S, 500S, 1000S
(S= Number of samples)

(When Real-time Function)

Off*, On

(When this is On, the filter width is fixed to 10 ms.)
Note: The filter width is 2 samples when the record-
ing interval is 10 ms or longer.

B When Noise is a Concern

nd i t.

I B.6my

DR Ext trig

You can make sure fluctuations within the specified
filter width (number of samples) do not cause the
trigger to be applied even if the trigger condition is
met. This prevents the trigger from being applied
due to noise.

Example: When the number of samples is set to
[10S], the trigger is not applied if the trigger condi-
tion is not met in 10 consecutive samples.

Level

Filter Width
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Applying a Trigger Using Range Specified by Upper & Lower

Limit Values (Window Trigger)

Measurement starts or stops when the input signal
enters (IN) or exits (OUT) a range defined by upper

and lower limit values. 7| /
You can check the upper and lower limit values on b
the [CH] screen. In Out

This can be set on the [Trig] screen, [CH] screen, and [Wave+Trg] display.

WAVE  SET  FILE

) Select the [Trig] screen.

N

2 ®  Select [In] or [Out] for the
trigger type.

(Open/confirm the setting information.)

In the following steps, use the same operation to
configure settings.

3 Select from the setting options of pem o
[Upper]/[Lower]. sper | Filtl Dff
Setting options

- vertical axis (voltage axis) range x 10 to
+ vertical axis (voltage axis) range x 10

4 set [Filt (filter)].
A trigger is applied when the application condi-
tion of the trigger is met in the period of the set
[Filt (Filter)]. This is effective for preventing in-
correct operation caused by noise. The options
that can be set differ depending on the func- GED Change 1's digit and switch

tIOI’]: ) ] ®  petween + and -
Setting options (*. default setting)

Set the value for each digit, and then
select [OK] to confirm the setting.

8] -
aop Select another digit
)

(When High-speed Function)

Set by number of samples

Offx*, 10S, 20S, 50S, 100S, 200S, 500S, 1000S
(S = Number of samples) When noise is a concern (p. 120)

(When Real-time Function)

Off*, On

(When this is On, the filter width is fixed to 10 ms.)
Note: The filter width is 2 samples when the re-
cording interval is 10 ms or longer.
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Detecting Instantaneous Power Failure of Commercial Power

Supply (Voltage Drop Trigger) (High-speed Function only)

Detect an instantaneous voltage drop for the mea- 1/2 Period
surement target of a commercial power supply (50/ #\ /"\ ;;h

60 Hz). A trigger is applied when the voltage peak is N,
below the set level for 1/2 a cycle or more. This is \/ \ (Vi

only selectable when the input mode is set to
[INSTNT]. This can be set on the [Trig] screen, [CH] screen, and [Wave+Trg] dis-

play.
WAVE

1 @ é @ Select the [Trig] screen.

Select [Drop (Voltage Drop)]

e
2 .;\.-for the trigger type.

Apply
In the following steps, use the same operation to
configure settings.

3 Set a numerical value for the signal
level you want to detect in [Level] (sig-
nal level).

Setting options
Settable range
x1/10 to x10 of vertical axis (voltage axis) range

Example: When the vertical axis (voltage axis)
range is 20 V/div: 2 V to 200 V

The level to be set at this time is the instanta-
neous value level. Set this while referring to
the value calculated for the effective value that
is displayed at the same time.

The value calculated for the displayed effec-
tive value is a value calculated under the as-
sumption that there is, for example, no
distortion of the waveform for the commercial
power supply that is the target for measure-
ment. If the waveform is greatly distorted, con-
sideration needs to be given to the value to be
set.

4 Set the frequency of the target com-
mercial power supply in [f] (frequency).
Setting options (*. default setting)
50Hz, 60Hz *

The range of the time base for which the
voltage drop trigger can be selected is
100 ps/div to 20 ms/div.

Set the value for each digit, and then se-
lect [OK] to confirm the setting.

Setting example

Applying a trigger when the voltage
drops to 90 V rms (Vmax = 127 V) dur-
ing the measurement of a 100 V rms
(Vmax = 141 V) commercial power sup-
ply

Range (vertical axis): 20 V/div

Level: 90x /2 ... 127 [V]

(Effective value 90 V [display only])
The settable trigger level range is limit-
ed by the voltage range setting.

1/2 period
N

[V]

141-—7\———;\ —————— R
R A WA V. NN
PRV AVAVAAVAAY/
_141****\/***\! ************
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Monitoring Commercial Power Supply (Waveform Judgment

Trigger) (High-speed Function only)

Apply a trigger when the measurement data control range

goes out of the set judgment range for a mea-

surement target that is a commercial power sup-

ply (50/60 Hz) (Waveform Judgment Trigger).

This is only selectable when the input mode is

set to [INSTNT]. This can be set on the [Trig] Reference Measurement

screen, [CH] screen, and [Wave+Trg] display. waveform data

Create a judgment range from a set reference

waveform and control range in order to apply a trigger when the measurement data 4

goes out of the judgment range.

The time base range that can be selected for the waveform judgment trigger is 100

ps/div to 20 ms/div. The following shows the specifications for the waveform judg-

ment trigger.

« Judgment period: 20 pus (with 100us/div to 2ms/div), sampling period (with 5 ms/
div to 20 ms/div)

* Maximum sampling speed: 1 MS/s (with time base of 100 ps/div)

WAVE FILE

1 @ Q . Select the [Trig] screen.
2 .Si_Select [Judge] for the start

trigger condition.

Apply This can also be set for each channel on
In the following steps, use the same operation to  the [CH] screen.
configure settings.
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3

reference in [Ref].
Setting options (*. default setting)

Select the waveform to be the judgment

Ref

3ine

Sine* Uses the ideal waveform based on the
set frequency and reference voltage as
the reference.

Prev.

Uses the waveform one cycle before the
input waveform as the reference. Use

this when you do not want the trigger to
be applied as a result of slight changes.

Judgment is started using the point at which the
input signal crosses 0 V as the reference

Set the frequency of the target commer-
cial power supply in [f] (frequency).
Setting options (*. default setting)

50Hz, 60Hz*

Set the control range to permit for the
reference waveform in [Range].
Setting options
Settable range
x1/2 to x2.5 of vertical axis (voltage axis) range
Example: When the vertical axis (voltage axis)
range is 20 V/div: 10 V to 50 V
(20 V/divX0.5 = 10 V, 20 V/divX2.5 = 50 V)
The level to be set at this time is the instan-
taneous value level.

6 When [Sine] was selected in [Ref]
Set the voltage to measure from the set-
ting options of [Ref volt].
Setting options
Settable range
x1 to x7 of vertical axis (voltage axis) range

Example: When the vertical axis (voltage axis)
range is 20 V/div: 20 V to 140 Vr

(20 V/divX1= 20 Vr, 20 V/divX7 = 140 Vr

The level to be set at this time is the effec-
tive value level.

(The "r* of "Vr" indicates rms (effective value))

[Prev. (Previous waveform)]

B

Previous waveform Input wave-
(1 cycle) form (1 cycle)

Judgment is made by comparing
with the previous waveform.

The control range is set for this
portion

When the data of the measured
waveform is printed, the judgment
area of the one cycle portion in
which the trigger was applied is
also printed.
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NOTE The waveform judgment trigger is specialized for the application of monitoring
commercial power supplies.

The comparison with the reference waveform begins from the point at which 0
V is crossed. Therefore, trigger judgment cannot be made correctly if, for exam-
ple, a waveform for which 0 V is not crossed or a noise waveform is input. Fur-
thermore, even if the frequency of the measurement target is a commercial
frequency (50/60 Hz), trigger judgment cannot be made correctly when a rect-
angular waveform is input or the signal level is not appropriate.

W About the Set Judgment Area

N

The set judgment area can be confirmed on the screen or on a printout.

The judgment area is displayed in gray. The judgment area is printed lightly.

=

A

Waveform display Print
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Applying Trigger with Logic Input Signal (Logic Trigger)

Specify a signal level (pattern) of the logic input signal in order to apply a trigger. The
options that can be set differ depending on the function.
This can be set on the [Trig] screen, [CH] screen, and [Wave+Trg] display.

Type of Logic . .
Trigger Trigger Example Description
ﬁ Judge the pattern to be met when the
[1] HIGH HIGH level of the logic input signal is de-
LOW tected.
HIGH Judge the pattern to be met when the
[O] Low—lﬁ LOW level of the logic input signal is de-
tected.
IX] HIGH Ignore signal. Pattern judgment is not af-
LOW _|_|_|_|_|_ fected.

WAVE SET FILE

]
2 Cgl\Select the trigger condition.

Select the [Trig] screen.

Condit. ORExt

(Open/confirm the setting information.)
In the following steps, use the same operation to config-
ure settings.

Setting options (*. default setting)

Off A logic trigger is not used.

OR* The pattern (trigger condition) is met at the
point in time when even one of the logic signals
matches the set logic level.

AND The pattern (trigger condition) is met at the
point in time when all of the logic signals match
the set logic level.

3 Set the signal level you want to detect with
the pattern.
Setting options (*. default setting)
X Ignore signal
0 Detect the low level.
1 Detect the high level.
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4] Set[Filt (filter)].
A trigger is applied when the application condition of Filt Off
the trigger is met within the period of the set [Filter]. Filt DOff
This is effective for preventing incorrect operation Yy a—
caused by noise.

The options that can be set differ depending on the 4
function.

Setting options (*. default setting)

(When High-speed Function)

Set by number of samples

Offx, 10S, 20S, 50S, 100S, 200S, 500S, 1000S

(S = Number of samples)

(When Real-time Function)

Off, On (When this is On, the filter width is fixed to 10
ms.

Note: The filter width is 2 samples when the recording
interval is 10 ms or longer.

N

The relation between a pattern being met and a trigger being applied for alogic trig-
ger is as shown below.

(Example 1) Start (Example 2) Start
. | : |
Trigger pattern | Trigger pattern
| |
Lx1 [1] ' Lx1 m
PR E—
Lx2 [0]

|

T Lx2 (0] i |

Lx3 [X] ] Lx3 S S O

Lx4 X] l Lx4 X1 i it
o

1
Not met Met Met 4 X Met

KMet
Not met
AND
(Example 1) Start (Example 2) Start
Trigger pattern | Trigger pattern |
i i
Lx1 1] ! Lx1 [1] !
PR E— |
Lx2 0] ! Lx2 0] i
Lx3 X | 1 Lx3 [X] |
| |
Lx4 X] : Lx4 X] :
Notlmet Met Met Not met Y Met

(sbumas ayl 8zIwo1snd 031 JUBM NOA UBYAA) SUOIIIpU0D awalinsealy ayl buimes v Jaideyd
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4.9 Recording Using Specific Conditions (Trigger Function)

Applying Trigger at Fixed Time Interval (Interval Trigger)

You can apply a trigger at a fixed time interval. This can be set on the [Trig] screen.

WAVE SET FILE

1 () Selectthe [Trig] screen. -p
a
2 Csl\Set [Intvl. (interval)] to [On].

(Open/confirm the setting information.)

[ ] ..
In the following steps, use the same operation to configure | 990 Change 1's digit

settings. .8. Change 10’s digit
o

3 Set the time interval for repeat measurement.
[Day]/ [Hour]/ [Min]/ [Sec]

A trigger is applied simultaneously with the start of
measurement, and then a trigger is subsequently ap-
plied at the specified measurement interval.

Combining this with the schedule function enables
fixed interval measurement.

In the case of the Real-time Function, this functions
as one start trigger.
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4.9 Recording Using Specific Conditions (Trigger Function)

Applying Trigger with External Input Signal (External Trigger)

You can apply a trigger by inputting a signal from an external source. This also
enables the synchronous operation of multiple instruments by parallel triggering (p.
226). When using an external trigger, be sure to set [External Trig In] to [Trigger] in
the [System] screen.

Connect the external control terminals of the instrument

and the external signal input destination with electrical 123456
wires. oooooo
See: "Chapter 12 External Control" (p. 217)

2 WAVE  SET  FILE 4
Q @ C ) Select the [System] screen.

asp Set [External Trig In] to [Trigger]

In the following steps, use the same operation to config-
ure settings.

WAVE

SET FILE
3 @ @ Select the [Trig] screen.

4 Select the application condition of the exter- TN
nal input signal in [Ext Trig]. t—Condit.— [
The options that can be set differ depending on the Rk
trigger application condition (AND/OR). You can set T
different application conditions for each of the start
condition and stop condition.

Setting options (*. default setting)
[OR]  Off* An external trigger is not used.
T Atrigger is applied when the external input signal changes from low to high.

{  Atrigger is applied when the external input signal changes from high to low.
[AND] Off* An external trigger is not used.
HIGH A trigger is applied when the external input signal is high level.
LOW A trigger is applied when the external input signal is low level.

B set[Filter].
If [Filter] is set to On, a trigger is not applied if the fixed
period trigger condition is not met.
This is effective for preventing incorrect operation
caused by noise.
Setting options (*. default setting)

Off*, On
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4.10 Entering Comments and Titles

4.10 Entering Comments and Titles

Comments of up to 40 characters can be entered as a title for the measure-
ment data, and as a label for each input waveform.

Titles and comments are displayed on the waveform screen.

They are also printed when the data is printed with an optional printer (p. 171). Com-
ments can also be displayed when the data is viewed using software on a computer.

Setting the Title and Comments

The title comment and comment for each channel can be set on the following
screen.

Title comment: [Setting]/[Comment] screens

Comment for each channel: [CH]/[Comment] screens

WAVE SET FILE
1 O @ Q) Selectthe [CH] screen. -p

2 ® Select the field to enter
» the comment.

Apply

The character entry screen
appears.

Entry field

a

3 @op Select the characters to
® enter.

To enter a space, select a

blank character.

Operating Panel (p. 131)

O
aeD Apply
O The selected character
appears in the entry field.

0K Cancel

Finished with entry  Navigate the entry field
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4.10 Entering Comments and Titles

You can also select from the pick list

WAVE SET FILE

N——

Move to the pick list (List)

a
V)

Select from the pick list.

()]
<«JBD «@OP <

O

Apply

Cancel

4

START

The control panel supports operation key in-
(1K) out

The input field is confirmed, and the previous setting screen reappears.

Operating Panel

The operating panel depicts the functions of Memory HiCorder's operating keys.:

W List B Char Input

Displays a pick list of registered phrases re-  Switches between the pick list and char-
lated to measurement. acter selection frames.

W Hist m OK

Displays a pick list of previously entered  Accepts entry.

phrases. B Cancel

H Clear Cancels entry.

Clears all entered characters.

(sbumas ayl 8zIwo1snd 031 JUBM NOA UBYAA) SUOIIIpU0D awalinsealy ayl buimes v Jaideyd
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4.10 Entering Comments and Titles

Printing the Title and Comments

You can print the set title and comments at the same time as the measurement
waveform.

WAVE SET FILE
1 @ @ @ Select the [Comment] screen. sy R0 2k

@& Select the items you
4P want to print in [Print

items]
, Print it

(Open/confirm the set- et
ting information.)

Setting options (*. default setting)

Off * Do not print any items.

Settings (Title comment)

(*1) Print the function, horizontal axis setting, and start or trigger times.

(Analog comment)
Print the vertical axis setting and filter value.

Comment Print the comments.

Setup/Comment (*1) Print the settings and comments alternately. (Switched every 20 di-
visions.)

(*1): Logic comments cannot be set.

issdiv (lntervel:168us)Trie 2011591:12.09:27:20 . Stop: 201001 12 69:27:50 ) (treasuring_in_nagano
2 -

Title comment (Settings) Title comment (Comment)

Logic comment

1

Analog comments (Settings) Analog comments (Comment)

so%
So%

28%

X¥XX
o
3
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HZ 1"V ¥S (geemy
HE 2 v
o
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5.1 Observing Waveforms

| Chapter 5

I 5.1 Observing Waveforms

View data during and after measuring on the Waveform Screen.

Displaying Waveforms (Display Descriptions)

Press the WAVE key to display the Waveform screen. Repeated key presses cycle
the screen through seven types.

Ul

The settings can be changed. (The setting op- || Waveform display type
tions are the same as on the Setting screen.) (default setting: [Wave+Set])

« Function [Highspeed]/[Realtime] You can switch between five types of 9
« When [Highspeed]: waveform display (p. 27). L
Setting time base range (p. 73) and magnifica- || * Viewing values of cursors on waveform @
tion in the horizontal axis direction (p. 91) (p. 140) 31
« When [Realtime]: « Viewing numerical calculation result
Recording interval (data acquisition interval)(p. (p- 177) ) ) §
81) and Display time base (time per horizontal || In addition, you can switch the display, and S
division) (p. 92) confirm channel and trigger settings on the S
Waveform screen. 3
scrn Wave+Set ):>
- \"4 =
VAVZ\EII:;gr?T?Sd logic O Changing the Gauge S
. . You can display all of the — ©
Displays acquired data
as waveforms. A gauges, and the gauge of

- the specified channel (p.
Trigger Mark 136).

Indicates a trigger event

Scroll Bar (p. 135)
Shows the range and .
position of the dis- Jump Function

played waveform. < (p.139) _
: - - - - You can specify the
Information such as measurement start time and trigger times is position you want to

displayed below the scroll bar. display.

Setting Procedure
] a a @)
WAVE  SET  FILE
@ AN\ AN a40b aeDp aob aeDp
o o o o
Move to a Open the setting  ggject from the  Apply

setting item.  OPtions fortheitem jisieq gptions.
to be set
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5.1 Observing Waveforms

Scrolling Waveforms

When measuring or displaying an existing waveform,
use the SCROLL/CURSOR keys to scroll. <+ ’\M'\/\/\/M -

Earlier Later

Screen Display

[Highspeed] During Roll Mode display,* manually scrolling a waveform terminates the
Roll Mode, so you can freely view any part of the measured waveform. To
return to Roll Mode, move the cursor to [Trace] near the bottom right corner
of the display, and press the ENTER key. Alternatively, just scroll to the right
end of the waveform to resume Roll Mode.
* About the Roll Mode display: When the timebase range divided by the dis-
play magnification results in a value greater than 50 ms, the screen scrolls
automatically so that the newest part of the waveform is always displayed.

[Realtime] During measurement, you can freely view the waveform up until the current

point of measurement.

1 Switch to [Scroll] display.

2 Fast scroll Scroll

backward backward

—
Scroll Fast scroll
forward forward

Jumps to the waveform beginning

Earlier /\,W\/V\/\MLater

Screen Display

Press both simultaneously.

Jumps to the latest waveform

Earlier/\,\,\/\/\/ | Later

Screen Display

013Q

Press both simultaneously.

While measuring, you can also put the cursor on
[Trace] (near the lower right of the screen), and
press ENTER to jump to the latest waveform.

When measuring with [Cont] set to [On] in Internal buffer memory (max. re-

Real-time Function

cording length): scrollable viewing

If internal buffer memory becomes full, recording con- time span

tinues by overwriting the oldest acquired data. There-

fore, a deleted portion of a waveform cannot be ’VV"\/\/\/V‘
displayed even if you scroll backward during mea-
surement to display past portions of the waveform.

Erased Data — MA)[M
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5.1 Observing Waveforms

Verifying Waveform Display Position

From the scroll bar you can verify the relative position and  \whole Waveform

size of the displayed portion of a waveform within the over-
all measured waveform. }/\Af\/\/\/\/‘ \/\/\4
Furthermore, the trigger time, trigger position, and posi- ~--..
tions of cursors A and B (when using the vertical cursors  screen Display Range
and trace cursors) are also displayed.

The width of the currently displayed time span indicator within the scroll bar depends
on the time base (time per horizontal division) setting, even when the recording
length is unchanged.

When Recording Length is Whole Waveform (200 div)

200 div ; Screen Display Range (15 div)
Time axis magnification x1

Even if the recording length
(or recording time) is the

x2 I same, the width of the scroll
x1/2 — I bar displayed on the screen
In the case of [Realtime], set the time per Scroll Lar differs depending on the
division of the horizontal axis. magnification  (expansion/
compression) of the hori-

zontal axis.

Ul

sisAleuy wiojonepy g Jardeyd
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5.1 Observing Waveforms

Displaying Gauges

A gauge corresponding to the measurement range of each

channel can be displayed at the left side of the screen, for /W\A)W\/\/
confirming measurement values.

The color of the gauge matches the waveform display

color of its input channel.

l WAVE SET
@SOS

2 P Select from the set-
g®pP ting options of
[Gauge].

(Open/confirm the setting
information.)

Setting options (*. default setting)

Off The gauge is not dis-
played.

CH1, CH2, Display the gauge of the
CH3, CH4 selected channel.

ALL1* Display the upper and
lower limit values of the
gauges of all channels.

ALL2 Display the upper and
lower limit values of the
gauges of all channels
on top of the waveform.
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5.1 Observing Waveforms

Magnifying and Compressing Horizontally

Data details can be observed by magnifying the waveform
along the time axis. Also, by compressing the time axis,
overall waveform fluctuations can be readily seen.

When the A/B cursors are displayed in [Cursor] display,
magnification can be set according to cursor position (but

only when finished measuring). '\/\/\}\[W\/\/
The setting options for the expansion and compression meth-

od differ depending on the function.

High-speed Function (when [Timebase] setting)
Change the display magnification

1 WAVE SET FILE

2 @  Select from the setting options of
... [Zoom].

(Open/confirm the setting information.)

Setting options (*. default setting)

x10, x5, x2, x1*, x1/2, x1/5, x1/10, x1/20, x1/50,
x1/100, x1/200, x1/500, x1/1000, x1/2000

Example: When the time base range is 100 ps/div
The value per division is as follows depending on the
magnification.

¢ x10: 100us/div+10 = 10us/div

* x1/100: 100ps/div x 100 = 10ms/div

sisAleuy wiojonepy g Jardeyd m
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5.1 Observing Waveforms

High-speed Function (when [Interval] setting)
Real-time Function
Change the time per division of the horizontal axis

1O

e Select from the setting options of
2 asp g op

Setting options (*. default setting)
[Highspeed] 10ps, 20ps, 50us, 100us* , 200us,

WAVE SET FILE

OO

= [Time/div].
(Open/confirm the setting information.)

500us, 10ms, 20ms, 50ms, 100ms,
200ms, 500ms, 1s, 2s, 5s, 10s, 30s,
1min, 2min, 5min, 10min [/div]

[Realtime] 10ms, 20ms, 50ms, 100ms#*, 200ms,

500ms, 1s, 2s, 5s, 10s, 30s, 1min,
2min, 5min, 10min, 30min, 1h, 2h, 5h,
10h, 12h, 1day [/div]

If the recording interval is changed after mea-
surement, the selection range for the horizontal V 1 div
axis changes, but the horizontal axis settings

which actually allow you to expand or compress

the horizontal axis are those of the selection

range that corresponds to the recording interval

used during measurement.

The selection range of the horizontal axis differs depending on the function
and [Envelope] function.

When you use the High-speed Function or use the Real-time Function with [En-
velope] set to [Off]:

A value equivalent to the setting value of [Interval] multiplied by less than 10 cannot
be set.

Example: When the recording interval is 1 ms, the horizontal axis can be recorded
from 10 ms.

When you use the Real-time Function with [Envelope] set to [On]

A value equivalent to the setting value of [Interval] multiplied by less than 100 cannot
be set.

Example: When the recording interval is 1 ms, the horizontal axis can be recorded
from 100 ms.
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5.1 Observing Waveforms

Viewing Any Waveform Location (Jump Function)

When the recording length of a waveform is long, you =

can specify the portion to be displayed immediately. ’\f\/\/\/\/\/%'
This is only enabled when measurement is stopped. \4
[Jump] changes to [Trace] during measurement (p.

134).

Y
l GED Select [Jump].
\ 4
)]
aaD Apply

The location of the currently displayed
portion of the overall waveform is indi- s
cated by the W mark on the scroll bar.

O
2 40P Move thew mark to display a

O different portion of the waveform. Wesesep W 2
The portion of the waveform at the & ’\/\/\/\/\/\/V\/\/W
mark is displayed.
(@) [ | ]
aeD Apply
o

Jump

sisAleuy wiojonepy g Jardeyd m
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5.1 Observing Waveforms
Displaying Cursor Values
Time difference and potential difference (and when 4/,'\\}'\/
B

scaling is enabled, scaling values) can be read as
numerical values using the A/B cursors.

Cursor Values

1 Switch to [Cursor] display.
(To hide the cursor items
again, press the SCROLL/
CURSOR key.)

gg: [Py ——rg———

aidddp

Move a cursor with the left or
right cursor key.

The numerical values along the
waveform can be read.

I | Press the left or right SCROLL/CURSOR key (outer key)

@ @ @|D E> to increase the amount of movement.

Press < or > while pressing the ESC key to move a cursor one division at a time.
Press << or >> while pressing the ESC key to move a cursor 10 divisions at a time.

Changing Cursor Type High-speed Function

Select from the [Type] setting
options.

. Off

* Tracex*

« Vert (Vertical)

« Horz (Horizontal)
(. default setting)

When XY display, you can select the wave-
form for each of cursor A and cursor B.
Setting options : XY1, XY2, XY3, XY4

To select which cursor to move Real-time Function

iv Scrn

Select from the [Move] setting

(*. default setting)

options.

e A Curx* o

« B Cur When the envelope function is on, select
« AB Cur whether to acquire the maximum value or

minimum value of the envelope data with
the trace cursors.
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5.1 Observing Waveforms

About Cursor Values

Cursor Type Example Cursor Value

B Displays the time and measurement values at the A/B cur-
A E sors, or the time and measurement differences between the
- ]: A/B cursors.

Displays the intersections (trace points) of cursors and wave-
Cursors <> forms. (the intersections of waveform traces of all channels)
These cursors are used to specify the range for saving or nu-
merical calculation.

Trace

A B Displays the time and frequency values at the A/B cursors, or
the time and frequency differences between the A/B cursors.
Vertical During X-Y display, the measurement value at cursor A or B
of the vertical axis and the difference of the measurement val-
Cursors <> ues between cursors A and B are displayed.

These cursors are used to specify the range for saving or nu-
merical calculation.

Displays the measurement values at the A and B cursors for
% the selected channel(s), or the difference between A/B cursor
Horizontal A BA values. _
During X-Y display, the measurement value at cursor A or B
Cursors of the vertical axis and the difference of the measurement val-
ues between cursors A and B are displayed.
A/B cursors can be enabled for any channel.

Ul

NOTE » The cursors can also be moved in the [Wave+Calc] display screen.
e If the number of digits of the time value displayed when using the
cursors in the [Wave+Calc] display screen exceeds 11, the time

value is indicated as "+ + 10 digits."

O
>
QD
©
P
[¢]
=
6]
Q
<
[¢]
@
o
=
3
>
=]
=
<
28
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5.1 Observing Waveforms

Specifying a Waveform Time Span

Specify a waveform time span when saving a partial wave- B

form or applying numerical calculations (Trace cursors or
Vertical cursors).

NIAD D

1g
Switch to [Cursor] display.

2 .. Select the cursor you want to

s\move from [Move]. :
(Open/confirm the setting information.) _

SCROLL
3 — CURSOR o g1 e Y

ST L —

Move cursors A and B to specify
the range.
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5.2 Marking Waveforms and Searching Marks (Search Function)

5.2 Marking Waveforms and Searching Marks
(Search Function)

You can insert up to 100 event marks at any point while measur- 1 2 3

ing, to help find them later.

See: "Searching Event Marks" (p. 145) W

Event marks can be applied by the following methods.

» Method 1. Press the START key while measuring (see below).

» Method 2. Select [Make Mark] in the event setting display of the Waveform screen
([wave+Set] display) (see below).

* Method 3. Input a signal from the EXT.TRIG terminal (external trigger input)
(p. 144).

Inserting Event Marks While Viewing Waveforms

Insert a mark while viewing the data during measurement in the Waveform screen.
Method 1:

START

Press the START key when you want to insert a mark.
When the START key is pressed, a mark is inserted in the waveform.

Event marks are numbered in the sequence they are inserted.

Method 2:

Select [Make Mark] in the [Wave+Set] display screen of the Waveform
screen.
SET ARE Select the [Wave+Set]

() ) display.

]
2 40P Move to [Make Mark].
|

3 A8D press to insert an event mark.
Event numbers appear on the waveform
displayed when you select [Make Mark].

14
L
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5.2 Marking Waveforms and Searching Marks (Search Function)

Inserting Event Marks Using External Input Signals

Event marks can be inserted by applying external input signals.
Make this setting before starting measurements.

1 WAVE SET FILE

2 @® Select [Event] from the selection
q options of [External Trig In].

(Open/confirm the setting information.)

3 Connect the external signal input
(p. 217).
An event mark is inserted when the exter-
nal trigger input (EXT TRIG external control
terminal) switches from High to Low (falling
edge) while measuring.

i [ ifications: HIGH
For input signal specifications: ok sov)
See: "12.2 External Signal Input (External
Trigger Input)" (p. 219) Low — - |

(010 0.8V)
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5.2 Marking Waveforms and Searching Marks (Search Function)

Searching Event Marks

Any event mark can be found by searching.

1 L ZEL A=\ Select the [Wave+Set]
display.

]
2 g@&p For the [MoveNo.] setting, select the
number of the event you want to find.

(Open/confirm the setting information.)

3 qa g{_Select [Move].
L

Apply
The waveform with the specified event number
is displayed.

You can search by incrementing and 2 3
decrementing the event number.

PrevEvent Search for the previous event mark.

NextEvent Search for the next event mark.

5
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5.2 Marking Waveforms and Searching Marks (Search Function)

Viewing Events in Text Format (CSV)

If you save measurement data in text format, event numbers are inserted beside the
measurement data. This enables you to extract only the data with marks when per-
forming analysis on a computer.

Example

File name WAVEO0001.CSV V1.00

Title comment

Trigger Time '10/10/22 15:14

CH CH1 CH2 CH3 CH4

Mode DC DC DC DC

Range 500mV 2V 100V 500mV
Comment

Scaling Off Off Off Off

Ratio 1.00E+00 1.00E+00 1.00E+00 1.00
Offset 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Time CH1[V] CH2[V] CH3|[V] CH4[V] Event
0.00E+00 1.16E+00 1.13E+01 5.47E+00 2.85E-01 0
5.00E-01 1.14E+00 1.13E+01 5.47E+00 2.87E-01 0
1.00E+00 1.11E+00 1.13E+01 5.63E+00 2.89E-01 0
1.50E+00 1.09E+00 1.13E+01 5.78E+00 2.95E-01 1
2.00E+00 1.06E+00 1.13E+01 5.78E+00 2.96E-01 0
2.50E+00 1.03E+00 1.13E+01 5.78E+00 2.98E-01 2
3.00E+00 1.01E+00 1.13E+01 5.47E+00 3.03E-01 0
3.50E+00 9.76E-01 1.13E+01 5.63E+00 3.05E-01 0
4.00E+00 9.48E-01 1.13E+01 5.63E+00 3.07E-01 0
4.50E+00 9.23E-01 1.13E+01 5.63E+00 3.10E-01 3
5.00E+00 8.89E-01 1.13E+01 5.63E+00 3.12E-01 4
5.50E+00 8.62E-01 1.13E+01 5.78E+00 3.19E-01 0
6.00E+00 8.34E-01 1.13E+01 5.78E+00 3.21E-01 0
6.50E+00 8.00E-01 1.13E+01 5.78E+00 3.23E-01 0
7.00E+00 7.71E-01 1.13E+01 5.78E+00 3.25E-01 5
7.50E+00 7.41E-01 1.13E+01 5.63E+00 3.32E-01 0
8.00E+00 7.05E-01 1.13E+01 5.63E+00 3.29E-01 0
8.50E+00 6.77E-01 1.13E+01 5.78E+00 3.34E-01 0
9.00E+00 6.44E-01 1.13E+01 5.63E+00 3.37E-01 0
9.50E+00 6.10E-01 1.13E+01 5.78E+00 3.39E-01 0
1.00E+01 5.80E-01 1.13E+01 5.63E+00 3.45E-01 0
1.05E+01 5.43E-01 1.13E+01 5.63E+00 3.43E-01 0
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5.3 Synthesizing Waveforms (X-Y Synthesis)

5.3 Synthesizing Waveforms (X-Y Synthesis)

sized in any channel combination ([Highspeed] only).
You can also specify a waveform range and then per-
form synthesis (partial synthesis).

When you want to perform synthesis during measure-
ment, configure the settings on the setting screen before measurement (p. 96).

Synthesizing All Acquired Data

WAVE SET FILE

1 CH) @ Select the [Setting] screen. Cetting

Up to four measured waveform data can be synthe- W

2 .‘. Select [X-Y Line] or [X-Y Dots] from
the setting options of [Format].

Apply

3 .‘. Select [All] from the setting options
of [ComboArea].

(Open/confirm the setting information.)

4 WAVE  SET ~TLE Select the [Wave+Crsr] =i
display.

Synthesis
example

If you select [X-Y Line] or
[X-Y Dots] for the display
format, the horizontal axis
(time base) direction set-
ting will automatically
switch to [Interval] selec-
tion.

Start  "10-12-16 11:54:24 Zero adj.
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5.3 Synthesizing Waveforms (X-Y Synthesis)

Synthesizing Part of the Data

WAVE SET FILE )
) ) Select the [Setting] screen.

2 ®  Select [Single], [Dual], or [Quad] from
s’ the setting options of [Format].

Apply

Select the [Wave] display.

Shroh ——————
/1 |<j ©|D[[:> Switch to [Cursor] display.

Select the range with cursors A and B (p. 142).
(Specify the range with the trace or vertical cursors.)
Specify the positions of the cursors in other than the XY
screen.

7 .‘ Select [X-Y Line] or [X-Y Dots] from

s.\the setting options of [Format].
Apply

8 s

p Select [A-B] from the setting options
S\Of [ComboArea].

Apply
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6.1 Saving & Loading Data

S =

The instrument measurement data can be saved to an optional CF card or USB
flash drive.

See: "2.7 Using CF Card or USB Flash Drive (for Saving Data)" (p. 48)

Furthermore, the data saved to a CF card or USB flash drive can be loaded into the
instrument. (Only data in binary format)

I 6.1 Saving & Loading Data

About the File Hierarchy

When saving data, a folder named HIOKI_MR8880 is created, and files are stored in
the folder as follows.

HIOKI_MR8880
[ 1——"] coNnFiG [7) CONF000L.SET (Setting Data) ?:,r
i fol
(Settings data folder) [ LisToo01.BDL (Setting List) E
[ LIST0001.RSV (Schedule Settings) o
<
QD
L " pATA —IID 10-12-10 [7) WAVEO001 MEM 3
(Waveform data folder) (the folder name is the WAVEO001.REC «52
date of file creation) D WAVEO0001.CSV @
@)
(I MEASUREMENT - ———[1ALL ———™ EAS0001.CSV =
(Folder for calculation-spe- (calculation )results from
i f start to sto
cific files) (Note) p.
L I PART

D MEAS0001.CSV
(calculation results

for each split interval
when split calculation
is enabled)

L "] PICTURE —I:D SCR00001.BMP
(Screen image folder)

(Note) When split calculation is enabled, both ALL and PART folders are created,
with calculation results from start to stop stored in the "ALL" folder, and calculation
results for each split interval stored in the "PART" folder.
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6.1 Saving & Loading Data

About File Types & Saving/Loading

@®: Available/ X: Not Available

Save Load
File File Name*5 I
File Type Folder Name (Auto-numbered _ o
Format T @
from 1) 3 9]
g 158 | & |o
2 | s |s |«a
Setting Binary  |CONFIG CONFO0001.SET X | o | | X
Conditions
(Setting list) | Binary CONFIG LIST0001.BDL X [ ] [} X
(Schedule |giary | conFIG LISTOOOL.RSV X | o | | x
Settings)
: DATA\(date) *4 |WAVEO0001.MEM ° ° ° °
Waveform Binary | ¢ g.:10-12-10) | WAVE0OO1.REC
Data 1 Text DATA\(date)*4 | WAVE0001.CSV e | o | x| o
(CSV) *2 | (e.g.: 10-12-10) |6
Numerical
Calculation Text 2 MEASUREMENT | MEASO0001.CSV ® ® X L
Results
Captured
Screen Image BMP =3 PICTURE SCR00001.BMP X [ ] [ ] [ ]

*1: Save waveform data in binary format if you intend to view it later in the HiCorder or on a PC with
the supplied program. Waveform data and some measurement-related settings data are saved.
To save a waveform partially, specify a period by using A/B cursors before saving (p. 142).

*2: When opening a CSV file in a spreadsheet program, note that the number of rows that can be
loaded at one time is limited (p. A12).

*3: BMP Format: This is a standard Windows graphics format. These files can be handled by many
graphics programs.

*4: Date (YY-MM-DD) folders are automatically created inside the DATA folder.

*5: When saved manually. See "Appendix 3 File Naming" (p. A12) for file naming details.

*6: The TXT file extension is applied except when [Separator:Comma] is selected on the [System]
screen.

NOTE Up to _l,OOQ files can be stored in one folder_. Also, as more files are created,
———— more time is needed to start and stop recording.

We recommend setting measurement conditions so that the number of files
saved stays as low as possible. (For example, adjust the recording time so that
the size of one file does not become too small.)

When the number of files saved in one folder exceeds 1000, a new folder will
automatically be created and files continued to be saved in the new folder (ex-
cept for real time saving).
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6.1 Saving & Loading Data

Preparations and Settings for Power Outages during Long-term

Measurements

Data in internal buffer memory is retained for about 30 minutes after power-off.

If power is off for more than 30 minutes, the data is lost.

Also, when Auto-Resume (p. 198) is enabled, measurement resumes automatically
when power is restored, so previous measurement data is deleted.

To avoid data loss in such cases during long-term measurement, we recommend the
following settings to prepare for power outages.

Measure 1
Combined Use with Battery Pack (Option) (p. 34)

Measurement can continue on battery power for a certain period of time if the com-
mercial power supply fails.

Measure 2

Setting Automatic Saving (p. 104)

Data is periodically saved to removable storage. The HiCorder includes a large-
value capacitor to provide power to save the most recent data and close the files
when power fails.

/N\CAUTION * If power is lost within about three minutes after power-on, files on the
~ removable storage may be corrupted, and the device could be dam-
aged.

« If storage media that is not a genuine Hioki CF card or damaged stor-
age media is used, files may fail to close within the allotted time, and
data may be lost.

« Setting [File Protection] to [High] on the System screen enables the
files to be protected in the event of a power outage. However, storage
media is not recognized during the period of approximately three min-
utes after power-on in which files may be inaccessible and could
become corrupted.

See: "File Protection Level Setting" ( p. 198)

NOTE Although [CSV(realtime)] saving is possible, data is saved only as text, so
- waveforms cannot be displayed later by reloading into the HiCorder or by ap-
plication programs. Note that the recording interval setting is limited.

See: "CSV Format Data" ( p. 104)

ereq buibeuey 9 iordeyd
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6.2 Saving Data

I 6.2 Saving Data

Basically, three methods are available for saving.

To save automatically
while measuring

To save immediately
upon pressing the SAVE

To save selected
contents

Auto Save (p. 104)

Set this before starting mea-
surement.

The operation differs depend-
ing on the function (p. 70).
The measurement data is
saved automatically after
measurement starts.

Quick Save (p. 155)

Before saving, select the
items to be saved on the [Sys-
tem] screen. These are saved
immediately when you press
SAVE. This is convenient for
saving certain types of data, or
when you want to save imme-
diately while monitoring.

Select & Save (p. 154)

(default setting)
Press SAVE to select and
save the selected contents.
No settings are needed be-
fore saving this way.

Insert a removable
storage (p. 48)

Insert a removable
storage (p. 48)

Insert a removable
storage (p. 48)

Setting

Set the Auto Save
(p. 104)

Select what to save | |

« Waveform Data

Numerical Calculation
Results

| Measurement

Auto save

[Highspeed]: Data is saved
automatically  after  the
waveform is acquired.
[Realtime]: Data is saved
automatically  while the
waveform is acquired.

The calculation result is
saved automatically
when measurement ends.

tem

Set the function of SAVE
to [Quick Save]

Set the function of SAVE
to [Select & Save]

Select what to save |

* Waveform Data
* Screen Image
« Setting Data

* Numerical Calculation
Results

Press SAVE after
measuring

Save

Press SAVE after

measuring

Save Dialog

Select what to save.

« Waveform Data
« Screen Image
« Setting Data

* Numerical Calculation
Results

« Schedule Settings

Press ENTER

Save
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6.2 Saving Data

When [Quick Save] and [Select & Save] (Real-time Function)

NOTE

* [Quick Save] and [Select & Save] can save Record tim

the data remaining in the internal buffer memory d h
(up to the last 1 Mword).
If you want to save data that exceeds 1 Mword,
set [Cont (Continuous Recording)] to [On] and
[Realtime Save] to [Waveform (Real time)]
before performing measurement.

 Data can only be saved with [Quick Save] and [Select & Save] when
measurement is stopped. Saving is not possible during measurement.
(Both waveform data and display images)

To save a waveform partially, specify a period by using A/B cursors. (Saving a
waveform section is not available with Auto Save) (p. 142)
To save a screen image, display the desired screen before saving.

ereq buibeuey 9 iordeyd
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6.2 Saving Data

Selecting & Saving Data with the SAVE Key [Select&Save]

If you press the SAVE key, you can select save options and then save the data.
This is enabled when the SAVE key setting is set to [Select & Save].

SET
@ —

Select [Select&Save]

The setting dialog
* is displayed.

| Mar
tor Media

Media

o Wavefarm Screen Imag

Ing

Select [Waveform], and press the
ENTER key. *

Select the save format and range,
select [Save], and press the
ENTER key.

Select [Yes] in the confirmation
dialog, and press ENTER.

Display the screen save
to be captured be-
fore pressing SAVE.

Waveform Data Screen Images and Numerical
Calculation Results

SAVE

The setting dia-
log is displayed.

Fulse
Errar

Select [Screen Image] or [Calc
Results], and press the ENTER key.

\ {

Select [Yes] in the confirmation dia-
log, and press ENTER.

Before saving a partial waveform,
specify the span to be saved (p. 142)

* Numerical calculation must be config-
ured in order to save calculation results
(p. 177)

* When a save span is specified for calcu-
lation results, the results are saved for
the specified span.
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6.2 Saving Data

Saving immediately with the SAVE Key [Quick Save]

If you set the save options in advance, you will be able to save data quickly accord-
ing to the preset save options when you press the SAVE key. This is enabled when
the SAVE key setting is set to [Quick Save].

WAVE SET FILE
1 Select the [System] screen.

] Select [Quick Save] from the setting
2 .;\._options of [SAVE Key Operation].

(Open/confirm the setting information.)

In the following steps, use the same operation to configure settings.

3 Select the storage media to which to save
from [Media (Preferred Save Location)].
Setting options (*. default setting) - eration= _Qu

CFx* Save to the CF card first
USB Memory Save to the USB flash drive first

. (@)
4 Select the item to save from [Save Type]. 3
Setting options (*. default setting) %
Waveform* Save waveform data. ;
Screen Image Save screen image. 5
Setup File  Save setting configuration data. é
Calc Results Save numerical calculation results. =1
«
S | 5
(When [Waveform] is selected for [Save Type]) %
Select the file format for saving from Calculation must be config-
[Format]. ured before saving numerical
Setting options (*. default setting) calculation results (p. 177).
Binary* Select this when you want to be able to re-

load the saved data into the instrument, or
read it in the supplied software.

ration u

CsVv Select this when you want to save the data
in text format. This is convenient when you
want to open the data in a spreadsheet pro-
gram such as Excel.

Data saved with [CSV] cannot be read by the instru-
ment or supplied software. Data saved with [Binary]
can be later converted to text (CSV) format with the in-
strument or software.
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6.2 Saving Data

6 (When [Waveform] is selected for [Save Type])
Select the waveform range to save from
[Span].

Setting options (*. default setting)

All* Save all measured waveform data.

A-B Save waveform data between A/B cursors.
(This is only enabled when cursors A and B
are displayed on the screen.)

Before saving a partial waveform, specify the span
to be saved (p. 142)

* When a save span is specified for calculation,
the results are saved for the specified span.

7 (When [Waveform] is selected for [Save Type],
and [CSV] is selected for [Format])
Select the amount of data thinning desired

from the [Thin out].
Setting options (*. default setting)

OFFx, 1/2, 1/5, 1/10, 1/20, 1/50, 1/100,
1/200, 1/500, 1/1000

(Examples)

1/2: Saves every other data point
(exexexe...)

1/5: Saves one of every five data points
(OXXXX@XXXX@XXXX®...)

SAVE ) _
8 Press SAVE to immediately save
data according to current settings.
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6.2 Saving Data

Saving Setting Configuration Data

Setting configurations can be saved as data files and later reloaded into the HiCorder when
you need to make more measurements with the same settings.

Up to ten setting configurations can be saved to internal memory, and more can be stored
on the removal storage device.

WAVE SET

10

FILE
@ Select the [Setting] screen.

e
2 C;\lfelect [Save Set.]
Apply

The Save dialog appears.

]
3 4 ® P Select whether to save
to HiCorder memory, CF
card, or USB flash drive.  }

Apply

4 (When [Memory] is selected)

@ Select [Save] for the J§
.configuration instance

(No.) to save.
Enter a comment as needed
(p. 130)

Apply
(When [CF Card], or [USB memory]
is selected)

Setting configuration files are auto-
matically named CONFnnnn.SET in
a folder named [HIOKI_MR8880]-
[CONFIG] (p. 149)

i Comments entered on the [Comment]
# screen are displayed here.

When you want to simultaneously save all setting conditions stored in the
instrument memory as a file

Select the CF card or USB flash drive as the save location in the [List (BDL) loca-
tion] item.

The file is saved under the name [LIST+Automatically Assigned Number (0001).SET]
in the [HIOKI_MR8880]-[CONFIG] folder.

See: To load the setting configuration data (p. 158)
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6.3 Loading Data on the HiCorder

I 6.3 Loading Data on the HiCorder

Previously stored binary waveform data, captured screen images and saved setting
configurations can be reloaded into the HiCorder (p. 149).

Loading a Setting Configuration

Setting configurations saved in the HiCorder's memory or on a removable storage
can be reloaded.

1 WAVE SET FILE )
Select the [Setting] screen.

Py ,
2 4@ P Select [Load Set.].

Auto

Apply

The loading dialog appears.

3 @ Select whether to load v roni
a4® P from HiCorder memory, CF Card
CF card, or USB flash
drive.
Apply
4 (When [Memory] is selected) j‘. 1;1* il

@ Select [Load] for the set-

. . . . Whn Loading from HiCorder Memor
49D ting configuration file to _ g trom emory
load The list of configurations stored in HiCorder

Apply memory is displayed.

(When [CF Card], or [USB memory]
is selected)
@ Select the configuration

file to load.
\4 (CONFNnnnn.SET)
O

Configuration files stored in the
ameD Apply [HIOKI_MR8880]-[CONFIG] folder on the re-
O movable storage are displayed.
HiCorder settings are reconfigured to  Setting configurations saved to removable
those in the loaded configuration file. ~ storage can be reloaded from the File screen
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6.3 Loading Data on the HiCorder

B To load the setting configuration data automatically:

Method 1. Loading from instrument memory

1 Open the screen for loading
the setting configuration.
(Up to step 3 on the previous page)

2 Specify the number of the
setting  configuration you
want to load automatically

and input it into [Auto Load].
Setting options (*. default setting)

Off * Loading is not performed
automatically.

Nolto Select the file to load au-
No10 tomatically.

Method 2. Loading from external storage media

e Setting configuration data saved as a file nhamed STARTUP.SET in the
[HIOKI_MR8880] - [CONFIG] folder of the CF card is automatically loaded at
power-on.

« When [File Protection] is set to [High] on the System screen, Auto Setup is not
available.
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6.3 Loading Data on the HiCorder

Loading Waveform Data and Screen Images

Saved binary waveform data and screen images can be reloaded in the HiCorder.

1 WAVE SET _FLE  Select the File screen.
(., § ) The contents of the removable storage are displayed.

e No. e
2 AdBD Select a file to load. DIag01  AUTOAAAL. M Wave 2@.?
. W f i

After selecting a folder by pressing ENTER,
select [Change] in the displayed control di-
alog box.

O
@ O p — Displays the child folder.
| O (Viewing folder contents)

Displays the parent folder.

O
aeD Apply
O The control dialog box appears.

[ ]
3 CK_Select [Load].

Apply

When loading waveforms

If the number of data items included in the
file to be loaded exceeds the available
space in the internal buffer memory, you
can specify from what waveform data
number to start loading. ([Top of data
numy)

The data portion indicated by [Readable
data num] (number of data that can be
loaded) is loaded from the set number.
This settings does not need to be config-
ured when the data will fit in internal buffer
memory.

Select [OK] to load the data.
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6.4 Data Management

6.4 Data Management

You can manage data stored on a removable storage in the HiCorder
« Format removable storage (p. 50)

« Load a file (when the file is selected) (p. 158)

* Move displayed folders (when the folder is selected) (p. 161)

* Delete data (p. 162)

» Rename files and folders (p. 163)

» Sort files (p. 164)

Switching Removable Storage

1 WAVE SET FILE
/ N N\ ( 4 0

O i

—r T . Wamea

Select the File screen.

CF card contents are displayed.

When only a USB flash drive is inserted in
the HiCorder, its contents are displayed.
The drive cannot be switched.

2 Press FILE again.
USB flash drive contents are displayed.
Press the FILE key to toggle between the
CF card and USB flash drive.

Viewing Folder Contents and the Parent Folder

WAVE SET FILE
10 O
Select the File screen.

CF card contents* are displayed.

CF: AHIOKT_M

]
2 GED Select a folder to view.

v View child folder (view contents of | x: When only a USB flash drive is insert-

O the currently highlighted folder) ed in the HiCorder, its contents are
a0 (press ENTER and select [Change] displayed.

O in the displayed control dialog box) » Another drive can be selected when

the root folder is displayed.

e The path name may have up to 128
characters.

Displays the parent folder.
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6.4 Data Management

Deleting Data

You can delete the files and folders on a CF card and USB flash drive.

WAVE SET FILE

10

N

Select the File screen.

e
2 Ad®|D Select a folder or a file to
delete.

Apply

3 .g\._Select [Delete].
9

Apply

A confirmation dialog appears.

When the file you want to delete is

not displayed on the screen

See: "Switching Removable Storage"
(p. 161)

See: "Viewing Folder Contents and
the Parent Folder" ( p. 161)

Select [Yes] and press ENTER to delete.

NOTE ° To protect against inadvertent data loss, the HIOKI_MR8880 and
~—— DATA folders cannot be deleted. If you need to delete one of these

folders, rename it first.

« Read-only files can only be deleted with a PC.
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6.4 Data Management

Renaming Files and Folders

Folders and files on a removable storage can be renamed. File names may consist of up to
26 regular characters.

When the file you want to rename

SET
155G

- is not displayed on the screen
Select the File screen. See: "Switching Removable Storage"
e ) (p. 161)
2 aap tSe:eﬁt t:]e file or folder See: "Viewing Folder Contents and
0 rename. the Parent Folder" ( p. 161)
Apply
]
3 emp Select[Rename].
o
Apply

Format

The character entry dialog appears.

Enter the new file name

The operating procedure is the same as for entering comments.
(Some characters and symbols cannot be selected because of
file system restrictions.) (p. 130)

A confirmation dialog appears.
Select [Yes] and press the ENTER to apply the new name.
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6.4 Data Management

Sorting Files

Files can be sorted in ascending or descending order according to a selected sort
key.

SET FILE

Select the File screen.

2 O
ameD Apply
The control dialog box appears.

PS J Delete
a@P Select [Sort]. Format
Apply
4 .Q. Select the key on which
to sort.
Apply
5 O
deD Execute the sort. C 12
© ‘
Files are redisplayed sorted
in ascending or descending
order.
(Press to toggle ascending/
descending order) File sorting is also applied to files that
e Ascendln_g order are not displayed on the screen. (In the
\ : Descending order . . .
ESC figure above, all file names are displayed
6 @ Finish in descending order.)
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|

You can use the optional printer to print measurement data and display screens.

Auto print ( p. 110) Manual print (after measurement)
(p. 166)

Print the waveform during measure- Partial print. ( p. 167)
ment. (The initial setting of auto print Specify the range to print.
is [Off].)

Set this before measurement.

Screen hardcopy ( p. 168) List print ( p. 169)

Print the screen display. Print the setting information.

Before Printing

Set the print method and advanced settings of the printer on the [Print] screen.
l WAVE SET FILE

@ Select the [Print] screen. -

options.
(Open/confirm the setting
information.)

Time value display ( p. 201)

\

100s)

2 @  Select from the setting
C.l

CHD—L1 =

yAN NN ﬁChannel number or comment

I \/ \/ = (channel marker)( p. 171)
| %List (p. 173)

|
Grid (p. 172)
Gauge (p. 173)

Before printing, connect the optional printer and load the recording paper.
See: "2.4 Connecting Printer and Loading Recording Paper (Options)" (p. 43)

If a problem occurs when using the printer:
See: "14.2 Troubleshooting"-"Printing problems" (p. 250)

Bunuudg 2 191deyd H
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7.1 Printing Waveform after Measurement (Manual Print)

7.1 Printing Waveform after Measurement

(Manual Print)

Press the PRINT key while the waveform screen is displayed, select the print range
and type, and then print the waveform.

Printable Waveforms

« Waveforms saved to the internal buffer memory after measurement
« Waveforms of data saved to media that has been read to the internal buffer mem-
ory of the instrument

Printing Whole Waveform

1

3

Print
Example

Press the WAVE key to display the

waveform display screen.

When you want to print a waveform that is

saved to media, read the data to the instru-

ment before pressing the PRINT key.

See: "Loading Waveform Data and
Screen Images" (p. 160)

Press the PRINT key on the printer.
The print range confirmation screen ap-
pears.

Select [All Wave].

Printing of the waveform begins.

To force printing to end, press the STOP
key.

= =) 90)
3] o (o)o ‘4:?.
= O &=DBo O

the Ca gy if al seleg

Al Wave

Hishspeed.. 189S (div. . 100us . 1)

Trig:2011-01-12 89:34:14
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7.1 Printing Waveform after Measurement (Manual Print)
Specifying the Range to Print (Partial Print)

You can specify the range of the waveform A B
to print with cursors A and B. H\/\”»W
1 Press the WAVE key to display the | 1 WAVE —{ P
waveform of the part you want to ( ) g ‘

print in the waveform display
screen. 2
When you want to print a waveform that is
saved to media, read the data to the instru- \
ment before pressing the PRINT key. /ﬁ%“:&;—, 1(

See: "Loading Waveform Data and Il<j ©|D E>I

Screen Images" (p. 160)

H 0 O 09)
o ono ”%D
COUULR o

2 Press the SCROLL/CURSOR Kkey.
Cursors A and B and the cursor values ap-
pear in the [Wave+Crsr] display screen.

3 Select [A Cur] for [Move].

% W5 Scrn [NIECERNeE Gauge: ALL 2

4 Use the left and right scroll keys to
move cursor A to the location at
which you want to start printing. Set the type to [Trace] or [Ver-

ticall.
5 Select [B Cur] for [Move].

6 Use the left and right scroll keys to = _
move cursor B to the location at ]
which you want to end printing. ; ﬂ |

7 Press the PRINT key on the printer. ) ‘ ©) (= gooo
The print range confirmation screen ap- @g O 0AIDB ST
pears.

8 Select [A-B Wave].
The waveform between cursors A and B is
printed. To force printing to end, press the
STOP key.

0 print.
nt to cancel se

Bunuudg 2 191deyd ﬂ
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7.2 Printing the Screen Display (Screen Hardcopy)

7.2 Printing the Screen Display
(Screen Hardcopy)

You can print the information displayed on the screen. ! : I /\/\/\/\

1 Display the information you want to = —
print on the screen. H Al
(Waveform screen, settings screen, file I I““

screen, monitor screen, PRESETS A X

COPY 1 o o °

screen) =

(e PO 2siassP

2 Press the COPY key on the printer.
Printing of the displayed screen begins.
To force printing to end, press the STOP

key.
Print Hlgfspeed | Tieshoee [Toe7yTd Zoom | Scrn [Wawertrsr Gaves AL 1]
_ Measuring in NAGANO e
Bxample || g gt N e
168300 N LB Cur
5.5009 R | Y S
: 3 8lus
: 1= 222.97m¢
. /»\ i: § %ém y
17 ' it 541us
: 1 144.97m¢
2 1ad.53m/
a 143, 1o
d:  B.143F7 ¥
25 £ B—zﬁé"
e 1:  -78.85m
5.5000 _ : 20 ~J2.13m
& SBous 3 =78, 7omY
Trig *11-01-12 89:34:14 Emad: 0.6797 ¥
(8.9B/24F8_3.30) R EJECT [ Jump |
[ Select the cursor{s) to_use. { "13-#1-12 89:41:17 &
NOTE When using the optional battery pack, the print density becomes thin auto

matically.
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7.3 Printing the Setting Information (List Print)

7.3 Printing the Setting Information
(List Print)
You can print a list of the settings for the measurement

data read to the internal buffer memory after measure-
ment.

WAVE FLe  Display a screen other than the waveform screen

. @ @ or file screen.

TOOONINT

To force printing to end, press the
H HIOKI MRBBBQ MEMORY HiCORDER Trig: 2011-81-12 89:34:14
Print Woasiring in NAGAND
— ett ing — Chanmne!
Function Highspeed Anaiog  Mode Pange Disp  Zoom/Lower PosUpper L.P.F. Enuphﬁ(aﬂh
Examp le Tinebse Wiy | | o moomeme o ot DT IR
Time Mag x 1 CH} Cl INSTNT Sen Pos X1 56% 0if DC =
Shot J0div CHZ C2 INSTNT  166s¥ Pos X 1 567 o1f DO -
Farmat Single CH3 C3 INSINT  200mV  Pos ® 1 56% off D0 -
Num.Calc ¢ CH4 4 INSTHT  S@0n¥ Pos X 1 56% off OC -
Wid:
Nar row
Auto Save 0ff — Scaling
ch. Convert Conversion Set § Conversion Set 2 tnit
CHL Off
CHZ Otf
CH3 0ff
CH4 Off
— Tri gge r DOn—— Timing Start ————————mmmemem ey
— System —— === §tart ~m= (R m====m-- EXT trig DFf mmmmsmmmmmm—meoee oo
Start Backup oft CHL Level Level 8.6nV Slp. T Filt 168
Back light Saver ot CH2 Dff
Back|ight Brightness 1082 CH3 Off
Display Color Black CH4 Off
Beep Sound On LA Bif
Time Qisp Tine LB ot
Language Japanese
Decimal Mark Da
Separator Coinma.
Start/Stop message On
— P r nnt
Auto otr
Ehsnne\ marker Channel No.
Grid
Densny Tark Ext rrig Filter Off Intvl.  OFf
ListéGauge it Pre-Triz 0%
Print range All Wave

B If you want to print a list after printing a waveform

Select [List] or [Both] for the [List & Gauge] item on the [Print] screen.

NOT The printed list of setting conditions is for the measurement data read to the
———— internal buffer memory. Even if you change a setting after measurement, the
items in the list will not change. Furthermore, a list cannot be printed if there is

no waveform.

\l
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7.4 Print Examples

7.4 Print Examples

Function name Timebase

Trigger date and time

e

Ha

Hishspeed. 2ms/div.{100us,

e

%.AL202. . Trig:2011-01212. 09:50:51, ...

Gauge

X
- Hi i > i = = 3 B
T ST Lows o, sHiEEpes. RmR i $100us, . 1420). . TLig:201170171Z.09:50: 51, )
CH1 CH2 CH3 CH4
woomt oot smamt  zowm
(3] w) 1] 1]
ot et ot 1S
wogtel  w0omt ot Lewe
ot et  wmmmet o5
X Y ool o.0me
Sodn]  -imomt et o5
gt wvemt  eosmt  -iewe +
ot woomd  smonmd  -tswe
0ot emt  wecmt 2
CH1 Sesmy 15 ¢ Semv x| 1) saz LpE:grs ]
CH2 1V, s (laamy. < 1) 58% LPE:DTf
CH3 2 V. fs (2eamv > 1 S9% LPF:D¥fT
EEXCS R Ry 2o LEHE . BV 75 (E26mv. . 13 8% tBEIBTE
= 0.0t 20,00
l\
\
2.0080 : S -
CH1 509mV. s { Somv: X 1)) S07% LPFE:04
CH2 . 1 ¥ s {1g0omV. X Py SO% LPF:01
CH3 2 V. fs (209mV > S SO% LPE:04
-2.9000 1 CH4 5 V. fs (590mVv. >< ) S0% LPE:=01
Bs 10.998ms
J

Time value Channel information

Indicates the timing at which the dis-
play settings were changed during
measurement.

Real

xime,

Ss/d i { Inte nval s 1894

Event mark

112 .89:88:22
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7.5 Various Print Settings

7.5 Various Print Settings

You can add a grid to a waveform and print the channel number or a comment and
other information. The [Print] tab is added to the settings screen when you connect
a printer.

The information printed for the horizontal axis is the same as that of the screen dis-

play ( p. 201).
To print automatically after measurement, configure the setting before measure-

ment.
See: "4.8 Setting Automatic Printing" (p. 110)

Printing the Channel Number or Comment (Channel Marker)

You print the channel number or a comment together with

the waveform. /\/\@\/
1 WAVE ~ SET  FILE
@ @ Select the [Print] screen. -)p V4

CH Trig

2 .‘. Select from the setting options of — =
;\_[Channel marker]. \:.Mnmnz--l-r_u.:nlr:tel Lhat‘li‘%l Ijlu:..

(Open/confirm the setting information.)

Setting options (*. default setting)
Off Does not print a channel number and comment.

Bunuudg 2 191deyd

Channel No.* Prints the channel number.

Comment Prints a comment. Set a comment in the [CH] screen.
See: "4.10 Entering Comments and Titles" (p. 130)

NOTE * If the waveform to be printed is short, the comment may not be
- printed.
* In the case of X-Y display, the channel markers are not displayed.
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7.5 Various Print Settings

Setting the Grid Type

You can set the type of grid to print on the recording paper.

SET FILE
—

185

2 ] Select from the setting options of
..' [Grid type].

(Open/confirm the setting information.)

Setting options (*. default setting)

Off, Standard*, Fine, Stand.(dark), Fine(dark)

Hiehspeed  186us/div (160 x 1>
8

Mishsoeed  180uu /iy, (1904s x.1) u
5 o

: %
Standard Fine

L

£H1 @any ts ¢ sEmy 1 = CHLBOomy 13 (1 Samiviiixe g) i ;
B2 TV LM B o e IV E LSy - b -
SH PRV £ st Rt

Stand.(dark) Fine(dark)
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7.5 Various Print Settings

Setting the Print Density

You can set the density for printing to recording paper to one of three levels. Setting
the print density to a low level will reduce power consumption and increase the
length of time that the batteries can be used.

1 WAVE SET FILE

o Y — .
Select the [Print] screen.

(] . .
2 @up Selectfrom the setting options of
L [Density].
(Open/confirm the setting information.)
Setting options (*. default setting)
Light, Standard:* Dark

Printing Setting List and Gauge (List & Gauge)

You can print a gauge before the waveform and a list after
the printed waveform when printing a waveform (except )

\/\V
WAVE  SET Gauge List

when printing a screen hardcopy).
1 @ Select the [Print] screen. -p

Select from the setting options of

a
2 .;\._[List&Gauge].

(Open/confirm the setting information.)

Setting options (*. default setting)

Off* The list (settings list) and gauge are not printed.
List Prints the list after the waveform.
Gauge Prints the gauge before the waveform.

Both Prints the list and gauge.

Bunuudg 2 191deyd ﬂ
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7.5 Various Print Settings

Specifying the Range to Print (Print Range)

You can set the print range. (High-speed Function only)

WAVE SET FILE

1 Select the [Print] screen. -p

Select from the setting options of

2 a%
a9bd .
;\_iPrmt range].
Open/confirm the setting information.)

Setting options (*. default setting)

rint range

All Wavex* Prints all recorded data.
A-B Wave Prints the data between cursors A and B.
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7.6 Feeding

7.6 Feeding

You can feed blank recording paper.

Press the FEED key on the printer.

Blank recording paper is fed, and then FEED
feeding stops automatically. B 4'.:]

TER0)| 835

7.7 Performing a Printer Check

You can check the print operation of the printer.
A checkered pattern, vertical straight lines, horizontal straight lines, diagonal straight
lines, and text are printed in order.

Press the COPY key while pressing
the FEED key on the printer.

COPY
[ Jeg
If you want to stop the check part way A

through, press the STOP key to force
checking to end.

Print
Example

27
¢

T

AV-=ev3

% 13?@33?2&1{){\(1
RRERELLISE

29553300

e
"

o
Y
ofs
albs
ot
N
g0
0

.~\J
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7.7 Performing a Printer Check
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8.1 Calculation Methods

| Chapter 8

8.1 Calculation Methods

Calculations can be applied to measured data.
The operation differs depending on the function ([Highspeed]/[Realtime]). Up to four
calculations can be performed at one time.

Types of calculations

High- )
Types speed Realtime
Average value Average value of waveform data (] o *
Peak value Peak-to-peak value of waveform data [ ®
Maximum value Maximum value of waveform data [ ([ ]
. . Time elapsed from the start of measure-
Time to maximum value . [ [ J
ment to the maximum value
Minimum value Minimum value of waveform data [ ] [ ]
. - Time elapsed from the start of measure-
Time to minimum value - [ ] [ ]
ment to the minimum value
RMS value RMS value of waveform data [ ] -
Period Period of signal waveform [ -
Frequency Frequency of signal waveform [ -
Area value Area enclosed by the zero position and ° 3
signal waveform
X-Y area value Area for X-Y synthesis [ -

*. This cannot be set when [Envelope: On].

See: "8.4 Numerical Value Calculation Expressions" (p. 184)

suolnenafe) [eauswnyN g Jardeyd
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8.1 Calculation Methods

Calculation Methods

Two methods are available for applying calculations, as follows.

When a calculation is applied automatically, the operation differs depending on the
function.

Default setting: [Numerical Calc.: Off]

Calculating Automatically Calculating
after Measurement Starts after Measurement Ends
(Auto Calculation) (Manual Calculation)
Configure numerical calculations before Configure numerical calculations after
starting measurement. measurement.

The latest calculated values can be viewed on
the [Wave+Calc] display.

SET Measure-
ment End

Settings  Numeric calculation: On WAVE
(p. 179)  Select the calculation type. [Wave+Calc]
Set automatic saving of cal- . @
Settings

culation results (p. 104) Numeric calculation: On

(If necessary) (P-182)  geject the calculation type.
(This can also be set from
Start of START the [Settings] screen.)
Measure- @\:’)f,_
ment 7\ ST (Waveform Screen)
Calculations

The operation differs de-
pending on the function. Analyze
« [Highspeed]:
Calculates automatically
(Auto - o
Calculation) after r(_eadlng for specified You can also specify the range for which
recording length. to perform the calculation (p. 183).
* [Realtime]:
Calculates in real time
during measurement.

[Wave+Calc] screen

Analyze [Wave+Calc] screen

NOTE If [Waveform (real time)] saving, [Envelope] function, and [Numerical calcula-
tion] are set at the same time for the Real-time Function, the recording interval
cannot be set to 100 pys and 200 ps.
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8.2 Calculating Automatically (Auto Calculation)

8.2 Calculating Automatically
(Auto Calculation)

Perform calculation automatically after measurement starts. The operation differs
depending on the function.

» Highspeed: Calculates automatically after reading for specified recording length.

» Realtime: Calculates in real time during measurement.

In the case of the Real-time Function, the calculation value can also be saved in text
(CSV) format at a specified interval (p. 104).

Numerical calculations can also be saved automatically (p. 104).

WAVE 77 FILE .
@ Select the [Setting] screen.

a
2 a®P Set[Numerical Calc.] to [On].
L

(Open/confirm the setting information.)

In the following steps, use the cursor keys in the same way
to configure settings.

3 Select the calculation type for each of calculations 1 to 4.
Setting options (*. default setting)

[Highspeed] Average, P-P, Maximum, Minimum, Time To Max, Time To Min, RMS,
Period, Frequency, Area, X-Y Area, Offx*

[Realtime] Average(*1), P-P, Maximum, Minimum, Time To Max, Time To Min, Off#

(*1). This cannot be set when [Envelope: On].

4 Select each of the calculation targets for the [Ch] setting items.
Setting options (*. default setting)
Calculationitem otherthan CH1, CH2, CH3, CH4, ALLx*
X-Y area value

X-Y area value In the case of calculating the X-Y area, you can set each of the X
axis and Y axis.
X: CH1*, CH2, CH3, CH4, Y: CH1*, CH2, CH3, CH4, ALL

A-B: Calculates between A and B.

5 Select the calculation range Specify the range to calculate in the waveform

from [Sp_an]. _ screen with cursors A and B.
Setting options (. default setting) When a waveform has not been read by the in-
Allx, A-B(*) strument, perform measurement once and then

specify the range so that calculation will be per-

formed within that range from the next measure-

ment.

(*) In the case of automatic calculation, calculating between A and B is not possible
when using the Real-time Function. To calculate between A and B when using the
Real-time Function, perform the calculation again after measurement ends. (p. 183)

(@)
>
D
©
S
®
=
©
Z
e
3
@
=
i
O
'
o
E
)
=
o
]
2]
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8.2 Calculating Automatically (Auto Calculation)

6 Set automatic saving to automatically save calculation results.

\l

Select the type of automatic saving (p. 104).
Select any of the following.

* [Calc(after meas.)]

* [Waveform + Calc]

« [CSV + Calc]

You can save the calculation values at the
specified interval (p. 181).

Start measurement.

START

Select [Wave + Calc] display in the waveform @5,’

screen.
The numerical calculation results appear.

7IN°

The results for the selected calculation
number appear.
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8.2 Calculating Automatically (Auto Calculation)

Calculating at Specified Interval (Interval Calculation)

You can save the calculation value at a specified interval. The setting procedure is
the same as for auto calculation when other than interval calculation is set (p. 179).
(Real-time Function only)

Set how to split the calculation values in [Split Calc.].
Setting options (*. default setting)

Off= Save only the last calculation results.
On Save the calculation value at a specified in-
terval.

Set the interval at which to perform the cal-
culation in [Split Len.]. (Day, hour, and min-
ute can be set.)

RefTime  saye the calculation value at a specified in-
terval.
Set the reference time and time interval for
calculation in [Split time] and [Split Len.].

[RefTime]

When [On] When [Ref Time]
Split Time Divide Time Split Time

Y — ‘ \4—»
Startof  End of Startof  End of
Measurement Measurement Measurement Measurement

Calculation results for the specified time The calculation value for the specified split
span are automatically saved. length portion is automatically saved from
the specified divide time.

You can confirm the numerical calculation results on the [Wave+Calc] display of the
Waveform screen. If you set the split save settings when using the Real-time Function,
you can switch between the normal values and split values.

On Split

imum

suolnenafe) [eauswnyN g Jardeyd

[Usual] display [Split] display
The calculation values from the start of The latest calculation value is displayed
measurement are displayed. at a specified interval. If split save is not

set (interval calculation), [---] is indicated
for the split value.
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8.3 Calculating after Measurement (Manual Calculation)

8.3 Calculating after Measurement
(Manual Calculation)

You can set the calculation and perform the numeric value calculation after mea-
surement. You can perform the calculation for all of the waveform data, or specify
the range for which to perform the calculation (p. 183).

Performing Calculation for All Data

1 Start and finish measuring.
WAV SET FILE

2 Select the [Setting] screen. Setting

]
3 C:{_(Set [Numerical Calc.] to [On].

Open/confirm the setting information.)

In the following steps, use the cursor keys in the same way
to configure settings.

4 Select the calculation type for each of calculations 1 to 4.
Setting options (*. default setting)

[Highspeed]  Average, P-P, Maximum, Minimum, Time To Max, Time To Min, RMS,
Period, Frequency, Area, X-Y Area, Offx*

[Realtime] Average(*1), P-P, Maximum, Minimum, Time To Max, Time To Min,
Off*

(*1).This cannot be set when [Envelope: On].

5 Select each of the calculation targets for the [Ch] setting items.
Setting options (*. default setting)
Calculation item CH1, CH2, CH3, CH4, ALL*

other than X-Y
area value

X-Y area value Inthe case of calculating the X-Y area, you can set each of the X axis
and Y axis.
X: CH1#*, CH2, CH3, CH4
Y: CH1, CH2, CH3, CH4, ALL*

6 Select [All] from [Range]. This can also be set in the waveform
[Wave+Calc] screen. However, the items
7 Select [Exec] to execute the | thatcan be set are limited.
calculation. Settable items

Numeric calculation: On/Off, Calculation
range selection: All data/Between A and B,
Execute calculation

The numerical calculation results
appear.
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8.3 Calculating after Measurement (Manual Calculation)

Apply Calculations to a Specific Time Span

1 Start and finish measuring.

WAVE FILE
2 @ Select the [Setting] screen.

Mumerical Ca
(]
3 ampP Set[Numerical Calc.] to [On].
5\_(Open/conﬁrm the setting information.)

In the following steps, use the cursor keys in the same way
to configure settings.

4 Select the calculation type for each of calculations 1 to 4.
Setting options (*. default setting)

[Highspeed] Average, P-P, Maximum, Minimum, Time To Max,
Time To Min, RMS, Period, Frequency, Area, X-Y Area, Off:
[Realtime] Average (*¥1), P-P, Maximum, Minimum, Time To Max,

Time To Min, Off*
(*1). This cannot be set when [Envelope: On].

5 Select each of the calculation targets for the [Ch] setting items.
Setting options (*. default setting)

Calculation item CH1, CH2, CH3, CH4, ALL*
other than X-Y
area value

X-Y area value In the case of calculating the X-Y area, you can set each of the X
axis and Y axis.
X: CH1%, CH2, CH3, CH4
Y: CH1, CH2, CH3, CH4, ALL=*

Select [A-B] from [Range]. scRoLL

T CURSOR . — 1~ )

Switch to [Cursor] display. |@] I <j @'D [[:>

1 |
Use the left and right scroll keys to move 7 é
cursor A or B to specify the
range to calculate.

To select which cursor to move
(p. 142)

O~NO

This can also be set in the waveform
[Wave+Calc] screen. However, the items
that can be set are limited.
O select [Exec] to execute the ze“ab'_e 'tenl‘szl fon OM/Of. Caloulati
h umeric calculation: On/Off, Calculation
Calculatloh. . range selection: All data/Between A and B,
The numerical calculation results .
Execute calculation
appear.
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8.4 Numerical Value Calculation Expressions

8.4 Numerical Value Calculation Expressions

Average value

Obtains the average value of waveform data.

1M AVE : Average value
AVE= n Z di n : Data count
i=1 di : Data on channel number i

Peak-to-Peak  Maximum ___ Obtains the value of the difference (peak-to-
(P-P) Value value peak value) between maximum and minimum

Minimum values of waveform data.

value P-P Value
Maximum Maximum Obtains the maximum value of waveform data.
Value value
Time to Start of Measurement*  Acquires the time (s) elapsed from the start of
maximum Maximum recording* to maximum value. When there are
value value / two or more maxima, this value is the first to oc-

cur.
) g \/ *. Trigger position when using trigger
Time to maximum value

Minimum Obtains the minimum value of waveform data.
Value Minimum

value
Time to Time to minimum value Acquires the time (s) elapsed from the start of
minimum «—> recording* to minimum value. When there are
value / two or more minima, this value is the first to oc-

. cur.
Mllnlmum * Trigger position when using trigger
value
Start of Measurement *

RMS (Root- Obtains the RMS value of waveform data. If

Mean-Square)
value

RMS=

Scaling is enabled, calculations are applied to
the waveform after scaling.

RMS : effective value (Root-Mean-Square val-
ue)

n :Data count

di : Data on channel number i

Period and
Frequency

Level

Displays the period (in seconds) and frequency
(Hz) of the signal waveform.

Calculations are based on the interval between
successive rising or falling transitions of the
signal waveform through its amplitude mid-
point in the same direction.
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8.4 Numerical Value Calculation Expressions

Area Area of Obtains the area value (Ves) enclosed by the
shaded zero position (point of zero potential) and the
M portions signal waveform. When calculation of the
\ | range specified by the A/B cursors is selected,
/ ‘ / the calculated area is constrained to the wave-
form between the cursors.
A cursor S:Area
B cursor n:Data count
n di: Data on channel number i
S= Z |di| eh h=At: Sampling rate
i=1
X-Y Area

When the trace consists of multiple
loops

Obtains the area value (V) of an X-
Y composite waveform. The areas
within the lines are calculated as
S:Area shown in the figures on the left. The
n:Number of loops calculation is available even if the X-
Y/ Y composite waveform is not intend-
Start/end point ed for display.

To enable area calculation, specify
the calculation range using the A/B
cursors (Voltage axis or Trace) on
the waveform of each channel for X-
Y composition. (The area cannot be
specified directly by A/B cursors on
the X-Y waveform.)

S=nxsy

‘\}‘
N

When the trace is an open curve
S=5sp

S:Area

(Area enclosed by the
curve and line connect-
ing start and end
points)

Q

Start )
point End point

When the trace is a figure-8

7 Iy S=|sp-5
Yo/ S: Area
)
Stgrt End point
point

When the trace is an open curve
S=s5uXx2+5s;
v S: Area
(The number of overlapping regions
increases with the number of loops)
End point

2

Start point

suolnenafe) [eauswnyN g Jardeyd
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8.4 Numerical Value Calculation Expressions
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9.1 Starting & Stopping Measurement on a Specified Day

| Chapter 9

You can schedule measurement to start and stop at specific times.
Before you configure these settings, confirm that the instrument clock is set to the
correct time. If it is not, set the clock again on the System screen. (p. 204)

9.1 Starting & Stopping Measurement on a
Specified Day
You can specify the desired days to start and stop measurement.

WAVE SET FILE

10 Select the [Setting] screen.

]
2 a@P Select [Reservation].
® \_Apply

Sett [1gs Summary

Conditn. Errar.

ﬂ Juswainsesy Bulnpayos 6 Jerdeyd

3 Select [M] (turn on) the check :’Ivnr::n you want fo set the current

box of the number (No.) for | seject the clock mark (@), and then
which you want to configure the | press the ENTER key.

schedule settings.

4 Set [Spc.Dt (Specified Date)] in
[Type] for the schedule.

Setting the date and time

5 Set the date and time you want .E. Select the setting field
to start and stop measurement. o ¢

Set each of year-month-day, hour, a GED Change 1's digit
and minute. aeD Select ™)

(@]
@0 Change 10's digit
O

O
aeD Apply
O
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9.1 Starting & Stopping Measurement on a Specified Day

a =
a \.Select E
[ Apply . i tr. g '. : itn. Error.

6 Select [Conditn. (Condition) ].
Setting options (*. default setting)
Current Perform measurement using the About error display

instrument setting conditions con- | peq indication: Indicates the error
figured at the time of scheduling. . i,
- item. The schedule conditions are
Save No. 1to Select any conditions from 10 set- | [+ et correctly. Change the set-
Save No. 10 ting conditions saved to the inter- tinas ’
nal memory of the instrument and 9s.
perform measurement.

Green indication: Indicates that
the schedule is set correctly.

Error

Stop<start The stop time is set to a time that is before the start time.
Stop<cur. The stop time is set to a time that is before the current time.
Overlap The schedule times overlap those of another setting.

7 Select [Settings Summary].
The schedule confirmation screen appears.

8 Select [OK].
If you select [Cancel], the Schedule screen is
redisplayed.

When the schedule settings are complete, the screen switches from the Measure-
ment Schedule screen to the normal Setting screen.

At that time, the [Reserved] indication flashes green on the bottom right of the screen
to indicate that the instrument has entered the schedule standby state.
Measurement starts automatically at the scheduled date and time.

The setting conditions of the enabled schedule cannot be changed.

B When you want cancel a schedule while [Reserved] is displayed

a
qmD Pressthe ENTER key to display the schedule cancellation dialog box.
U Select [OK] to cancel the schedule.
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9.2 Starting & Stopping Measurement Periodically

9.2 Starting & Stopping Measurement
Periodically

You can perform measurement periodically.

WAVE SET

1 @ é Select the [Setting] screen.

a
2 .;\._Select [Reservation].

Apply

Settings |Summary

Errar.

3 Select [M] (turn on) the check
box of the number (No.) for
which you want to configure the
schedule settings.

4 Set [Reg] in [Type] for the
schedule.

When you want to set the current
time:

Select the clock mark (@) ), and then
press the ENTER key.

Juswainsesy Bulnpayos 6 Jerdeyd

Setting the date and time

5 Set the periodic measurement
. o
conditions. @ o p Select the setting field

time. amD Select

v

9
You can set each of the start day and a ¢ {GED Change 1's digit
9@

a
a0 ® Change 10's digit

a
amD Apply O
Q
Daily Perform measurement from the set start time to the set stop time every day.
Mon. to Fri. Perform measurement from the set start time to the set stop time every day

from Monday to Friday.
Mon. to Sat.  Perform measurement from the set start time to the set stop time every day
from Monday to Saturday.
Sun., Mon., Perform measurement from the set start time to the set stop time on the se-
Tue., Wed., lected days every week.
Thur., Fri., Sat.
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9.2 Starting & Stopping Measurement Periodically

a =
a \.Select E
[ Apply . i tr. g '. : itn. Error.

© Select [Conditn. (Condition)].
Setting options (*. default setting)

Current Perform measurement using the | About error display

instrument setting conditions con- | o4 jndication: Indicates the error
figured at the time of scheduling. . L
s ——— —— Ol item. The schedule conditions are
ave No. 1 to Select any conditions from 10 set- _
Save No. 10 ting conditions saved to the inter- ?Ot set correctly. Change the set
nal memory of the instrument and Ings.
perform measurement.

Green indication: Indicates that
the schedule is set correctly.

Error

Stop<start The stop time is set to a time that is before the start time.
Stop<cur. The stop time is set to a time that is before the current time.
Overlap The schedule times overlap those of another setting.

7 Select [Settings Summary].
The schedule confirmation screen appears.

8 Select [OK].
If you select [Cancel], the Schedule screen is
redisplayed.

When the schedule settings are complete, the screen switches from the Measure-
ment Schedule screen to the normal Setting screen.

At that time, the [Reserved] indication flashes green on the bottom right of the screen
to indicate that the instrument has entered the schedule standby state.
Measurement starts automatically at the scheduled date and time.

The setting conditions of the enabled schedule cannot be changed.

B When you want cancel a schedule while [Reserved] is displayed

a
qmD Pressthe ENTER key to display the schedule cancellation dialog box.
O Select [OK] to cancel the schedule.
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9.3 Canceling a Schedule

I 9.3 Canceling a Schedule
To cancel a schedule or change the settings of a schedule, [Reserved] (schedule
standby state) needs to be cancelled first.

WAVE SET FILE

1 Select the [Setting] screen.

a
2 L | ;\l_ Select [Reservation].

Apply

The schedule cancellation dialog box appears.

Cancel tion

3 Select [OK]. )
(To continue in the schedule standby state Cance |
without canceling the schedule, select [Can-

cell.)

Select [OK] to cancel the schedule standby state and open the Schedule screen.

Change the schedule as necessary.

See: "9.1 Starting & Stopping Measurement on a Specified Day" (p. 187), "9.2 Start-
ing & Stopping Measurement Periodically” (p. 189)

If you do not want to change the schedule, press the ESC key. The instrument returns
to normal operation.

ﬂ Juswainsesy Bulnpayos 6 Jerdeyd
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9.3 Canceling a Schedule

OTE About operation restrictions while [Reserved] is displayed

(standby state)

» Keys related to starting, stopping, files, saving, and printing do not
work.

» To change a setting, first cancel the schedule. If you change a setting in
the standby state, a dialog box to confirm canceling the schedule oper-
ation will appear.

About schedule start and stop operations

« If the first schedule start time has passed at the point in time that the
schedule is set, the set measurement conditions are accessed and
measurement starts immediately.

» "The reservation will be started soon." is displayed 30 seconds before a
schedule start time, and then measurement starts at the start time.

* When repeat recording is set to [Single], the schedule operation fin-
ishes when one measurement ends. When repeat recording is set to
[Repeat], measurement is performed repeatedly until the stop time.

* When the state is [Waiting for pre-trigger] or [Waiting for trigger] at
the stop time, measurement stops and the state switches to the waiting
for next schedule (schedule standby) state. When the state is [Storing],
measurement is halted, calculation, saving, and printing is performed
using the data up until that point in time, and then the state switches to
the next schedule standby state.

If the next schedule start time has passed because of the time required

for saving and printing, the measurement conditions are accessed and

the next measurement starts immediately.

* When all schedules are complete, the scheduled state is cancelled.

« If the power is cut off when measurement is scheduled, the scheduled
state is resumed when the power recovers and measurement is started
if the time when the power recovers is between the schedule start time
and schedule stop time, regardless of the Start Backup setting (On/
Off).

* When the scheduled state is cancelled, the settings are restored to the
point in time that the schedule was enabled.
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9.4 About Schedule Function Operation

9.4 About Schedule Function Operation

The measurement operation differs depending on the trigger, measurement sched-
ule settings, repeat recording setting, and recording time setting.

When the stop time is set after the recording time

(O Enable schedule () Start time or stop time

<—> Recording time

* Measuring ﬂ Trigger criteria match % Deadtime
;—2? [Repeat: Single] / [Cont: On] [Repeat: Repeat]
Recording time Recording time
— : 96 >%<—>
Off @ é- 6
Measurlng . Measun A 4
Start time End of Stop time | Start time Stop fime
I measurement I Il
End of measurement
Start of measurement Start of measurement
Recording time Recording time
s : Yy 1<
<) & |00 Pap By
Start ; - % /
: : 7 Z
End of measurement  Stop time Start of measurement Stoptime
Start of measurement End of measurc!ment
Recording time Recording time
Stop @
*) .
End of measurement Stop time Start of Stop time
Start of measurement measurement I
End of measurement
Recording time Recording time
E : <—>V
Start& T T mé P%
Stop @ @ é
Q) : : Z. A
End of measurement  Stop time Start of measurement SIIOp time
Start of measurement End of measu]rlement

(*). Real-time Function only
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The stop time setting is within the recording length

O Enable schedule @ Start time or stop time

<—> Recording time

) ) e 7% )
* Measuring n Trigger criteria match é Deadtime
;]-2? [Repeat: Single] / [Cont: On] [Repeat: Repeat]
Recording time Recording time
<—>¢<—>¢< > <>
/-
Off Measurin'g Measur
\ .
Start time Stop time Start time Stop time
I ! I I
End of End of measurement
Start of measurement - oot Start of measurement
Recording time Recording time
: : Z Y '
o o éﬁ-»é{ﬂ»
Start : : 4 Z
|
Start of Stop time Start of measurement Stop time
measurement Il End of Il
Start time End of measurement nd of measurement
Recording time Recording time
<—LI<——> W
Stop + :
* *
Start time Stop time Start of Stop time
Il I Il
Start of End of measurement measurement End of measurement
measurement
Recording time Recording time
startz | Q D o) =
Stop : : 7 7
* \ |
Start of Stop time Start of measurement Stop time
measurement I Il
End of measurement End of measurement
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B About Dead Time

After measurement is performed for the recording time

portion, time is needed for internal processing before

Deadtime

measurement can be resumed (dead time). Measure-
ment is not performed during this dead time.

When you want to perform measurement without any

loss of data, perform measurement with [Cont] set to Measuring
[On].

9.5 Setting Examples

This section introduces examples of setting measurement schedules. All of the examples
are for when measurement is to performed using the Real-time Function.

1 | Record data to a CF card from 9:00 to 17:00 on December 10, 2010.

2 Record data periodically to a CF card for each 24 hours every day during a 1-
month period from 9:00 on December 10, 2010.

3 Record data to a CF card for a 1-hour period every 6 hours (9:00, 15:00, 21:00
and 3:00) during a 1-month period from 9:00 on December 10, 2010.

4 Record data to a CF card from 9:00 to 17:00 every day from December 10, 2010,
until the schedule is cancelled.

5 Record data to a CF card from when a trigger is met between 8:30 to 17:15 on
Monday to Friday from December 10, 2010, until the schedule is cancelled.

6 Record data to a CF card from 9:00 to 12:00 and 13:00 to 17:30 on Thursday
every week from December 10, 2010, until the schedule is cancelled.

ﬂ Juswainsesy Bulnpayos 6 Jerdeyd
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| Chapter 10

Settings affecting the clock, SAVE key operation and self testing are made from the
[System] screen.
Setting Procedure

WAVE  SET
1 C ) S Select the [System] screen. -
8 @
2 4O P Move to a setting item.
[

y @ @

O Open the setting options

5
GSD for the item to be set. @ '%
y . ® n
GED Select from the listed @D o
™ options. %’
v Z
o ® 3
amD Apply m
O =)
<
System Environment Settings S
3
Operation B Specify operating behavior when recovering from power outages (Au- e
1 Related to-Resume) (p. 198) o
Settings B Set the file protection level (p. 198) @
B Set backlight power saving (p. 199) B Set the horizontal axis (time =1
Screen and M Set backlight brightness (p. 199) value display) (p. 201) <
2 Key Related B Select black or white screen back- B Select display language
Y ground (p. 200) (p. 202)
Settings B Enable or disable the beeper (p. B Set start/stop confirmation 10
200) message display (p. 201)
@ CSV File B Select CSV file data decimal and separator characters (p. 203)
Saving
External B Set function selection of external trigger input (p. 217
4
Trigger Input
System-Re- M Set the clock (p. 204)
5 lated Set- B Reinitialize the HiCorder (p. 204)
tings
B KEY/LED test (p. 205) B CF card test (p. 205)
6 Self Testing ®W LCD test (p. 205) B USB flash drive test (p. 205)
B ROM/RAM test (p. 205)
B Manual saving setting (p. 152)
7 Others B Communication setting (p. 210)
B USB drive mode setting (p. 208)
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10.1 Operation Settings

Using the Auto-Resume Function (Resume After Power Restora-

tion)

If a power outage or other power loss causes an interruption in recording (while the
LED on the left side of START is lit), you can automatically resume recording when
the power is restored. If you are using triggers, the triggers are restored to the [Wait-
ing for trigger] state.

NOTE When Auto-Resume is enabled, measurement data that was in internal
buffer memory before the outage is lost when measurement resumes.
To retain measurement data from before an outage, disable Auto-
Resume (set to Off).
To retain measurement data from before an outage and resume mea-
suring automatically afterwards, enable Auto Save (p. 104).

Select from the setting options of
[Start Backup].
Setting options (*. default setting)

Off* Do not use the Auto-Resume Function.
On Use the Auto-Resume Function.

File Protection Level Setting

If power is lost within about three minutes after power-on, files on the removable
storage may be corrupted, and the device could be damaged. These risks can be
avoided by setting the file protection level to [High].

Select from the setting options of
[File Protection].
Setting options (*. default setting)

Low#* Although removable storage is recognized and
ready for recording immediately upon power-on,
if power is lost within about three minutes after
power-on, files on the removable storage may
be corrupted, and the device could be damaged.

High  The CF card or USB flash drive cannot be ac-
cessed for about 3 minutes after power-on, but
the files can be protected.

NOTE Auto-Setup is not available when [High] is selected (p. 159).
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I 10.2 Screen Key Operation Settings

Enabling and Disabling the Backlight Saver

A backlight saver can be activated after a specified number of minutes during which no

operation key is pressed. The backlight saver turns off the backlight of the LCD, prolonging

the lifetime of the backlight by turning it off when not needed.

To deactivate the backlight saver, press any key. The operating screen appears again.
Select from the setting options of é

[Backlight Saver].
Setting options (*. default setting)

Offx* Disables the backlight saver function.
The operating screen is always dis-
played.

1min, 2min, The backlight saver is activated if the

3min, 4min, specified time is exceeded.

5min

NOTE ° Be aware that power is still consumed even when the backlight is off,
~—  sobe sure to turn the HiCorder power switch off when not in use.
» While the backlight saver is active, the HiCorder's measuring state is
still indicated by the LED.

Adjust Backlight Brightness

Backlight brightness can be selected from four levels. Lower brightness settings pro-
vide longer battery operating time.

Select from the setting options of

[Backlight Brightness].

Each press of the ENTER key changes the bright-
ness.

Setting options (*. default setting)

100%*, 70%, 40%, 25% (four-step brightness setting)

NOTE  The backlight brightness is reduced automatically when you print with
the printer.
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Selecting Black or White Screen Background

The screen background can be set to black or white.

Black White
Background Background

Select from the setting options of
[Display Color].
Setting options (*. default setting)

Black* Make background black.
White Make background white.

Enabling or Disabling the Bee

The beeper can be set to sound when an error occurs.

Select from the setting options of
[Beep Sound].
Setting options (*. default setting)

Oon#* Emit a beep sound on error messages (error
and warning displays).

Off Do not emit beep sound.
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Selecting the Horizontal (Time) Axis Display

Select the display method for the horizontal axis at
the bottom of the screen. This setting also deter-

mines the time display for data saved in CSV format. T onamas 08-07-10 12:10:30 10
(Time) (Date/Time) (Data Point)

Select from the setting options of

[Time Disp] (Time Value Display).
Setting options (*. default setting)

Time* Displays the time span from the start of
measurement. If triggering is enabled, the
displayed time span is from the last trigger i
event. : [n
Date Displays the date and time every ten divi- K Dot
sions. Comma

Data Pts Displays the number of data points from the

(Data points) start of measurement. If triggering is en-
abled, the displayed data points begin from
the last trigger event.

Display of Start/Stop Confirmation Messages

To help avoid operator errors, confirmation messages can be displayed when mea-
surement is manually started or stopped.

sBuimes wawuoliAaug walsAs ot Jaidey)d

Select from the setting options of
[Start/Stop message].
Setting options (*. default setting)

Off Confirmation messages are not displayed.
Pressing START and STOP start and stop mea-
surement immediately.

=
o

Oonx* Confirmation messages are displayed. To start
or stop measurement, move the cursor to "Yes"
and press ENTER.
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Setting the SAVE Key Action

Set the action for when the SAVE key is pressed.

Select from the setting options of
[SAVE Key Operation].
Setting options (*. default setting)

Select & Pressing the SAVE key displays the set- s £ tion
Save* ting options for saving. (p. 154)

Select the setting options for saving on the
Quick Save [System]screen before pressing the SAVE
key. (p. 155)

Selecting the Display Language

Select the display language.

Select from the setting options of

[Language].
Setting options (*. default setting) a =
English=* Display in English.
- . - - ternal Trig In
Chinese Display in Chinese. c FINL

Japanese Display in Japanese.
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I 10.3 CSV File Saving Settings

CSV File Data Decimal and Separator Characters

Select decimal point and separator characters for CSV file data.

Select from the setting options of SET
[Decimal Mark].
Setting options (*. default setting)

Time
Dots Select the period character. 1 N On
Comma Select the comma character. i :

Comma

Select from the setting options of

[Separator].
Setting options (*. default setting)

¥ Time
Comma Select the comma character. , On
Space Select the space character. 3 Dot
Tab Select the tab character. —

Semicolon Select the semicolon character.

sBuimes wawuoliAaug walsAs ot Jaidey)d

NOTE ° The comma character cannot be selected for both decimal point and
T separator at the same time. By default, comma is the separator char-
acter, so it is not available as the decimal character. To select comma
as the decimal character, first select a different separator character.
« If the comma is selected for the separator character, the file extension
is ".CSV." If other than the comma is selected, the file extension is
"TXT."

=
o
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I 10.4 Making System Settings

Setting the Date and Time

The HiCorder is equipped with an auto-calendar, automatic leap year detection, and
a 24-hour clock.

If the clock is not set to the correct time, measurement start time (start trigger time)
and file date information will be incorrect. If this occurs, reset the clock.

1 WAVE SET FILE

C ) Select the [System] screen. =)
e
2 Select [Clock Setting]. e

a L N Initial ize
USB Drive Mode
Apply

The setting dialog appears.

Clock Setting

3 Select an item to change. (year, month, B e 1oL
day, hour, minute or second)

4 Select [Set]. o Selectthe aBo Change 1's digit
[ J

The clock is reset. ‘8' item to

)
change. .8. Change 10's digit

Initializing the HiCorder (System Reset)

This procedure resets all settings to their factory defaults.

However, the setting conditions, language setting, and communication related set-
tings saved to the instrument memory are not reset.

See: About the factory default settings, "Appendix 2 List of Default Settings" (p. A7)

1 WAVE SET FILE

) Select the [System] screen.
a® ~ o
2. B Select [Initialize]. Clack Set
3\_
Apply

A confirmation dialog appears.

3 Select [Yes].
Initialization proceeds.

USB Drive Mode
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Self-Test

The following self tests ar